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RESEARCH ON VEHICLE DETECTION BASED ON VISIBLE LIGHT

AND INFRARED FUSION
518 (Gong Hua), X7 (Liu Fang), 7HE2F (Yu Xiaoye), XA 7% (Liu Dalong), #E2J# (Cui Mengya)
L HTFE T A5

Abstract: combining the gamma transform with Sobel edge detection method, an image enhancement
method is designed. The improved Mask R-CNN infrared target detection algorithm based on image
enhancement network is proposed. This algorithm is introduced into the Mask R-CNN network based
on the decrease of learning rate. Aiming at the limitation of image captured by single sensor, a new
target detection algorithm based on decision-level fusion is proposed. This algorithm combines visible
light detection with infrared detection. Experiments show that the infrared target detection accuracy is
improved by 4.48% after the improved algorithm. The target detection results at decision level are
5.49%~33.80% higher than those of single sensor imaging.

Key words: infrared image, object detection, gamma transformation, Sobel operator edge detection,
Mask R-CNN.

Vehicle type detection is one of the key technologies of smart city. Accurate vehicle type
detection is the important premise of traffic flow and road maintenance. In essence, the tradi-
tional vehicle type detection method uses man-made features as vehicle information representa-
tion tools, which cannot meet the needs of mass traffic data processing. The convolutional neu-
ral network can extract deep features of objects in the images, and has the advantages of high
generalization and processing large amounts of data. Since the limitation of the image captured
by a single sensor, the visible light equipment cannot clearly image the vehicle target under the
condition of insufficient illumination or dense fog and smoke, the infrared equipment in the en-
vironment and the target temperature difference or the target thermal radiation intensity is low,
it will lead to the shooting of the target imaging mode. Visible and infrared fusion monitoring
can effectively combine the advantages of visible and infrared imaging equipment. In this pro-
ject, data fusion method and deep learning target detection algorithm are combined and studied.

The structure of the improved Mask R-CNN infrared target detection network is shown
in figure. The experimental results show that the improved algorithm improves the detection
accuracy by 4.48%.

Aiming at the problem that the clarity of image captured by a single sensor is greatly af-
fected by environment, the Mask R-CNN method is combined with the decision-level fusion
method. A decision-level fusion strategy is designed according to the confidence of the visible
and infrared images. The experimental results show that the decision-level detection results
are 5.49% ~ 33.80% higher than the single sensor imaging detection results.
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Abstract: with the development of The Times, in recent years, the application of two-wheel self-
balancing car has been very rapid application and development.

The single-axle two-wheel vehicle system itself is a natural unstable body, which must be balanced by
some control means. In order to realize the self-balancing control of vehicle body, the detection system
must be designed reasonably to obtain accurate vehicle attitude information. This paper introduces an
attitude detection system based on inertial sensors for a single-axle double-wheel self-balancing vehi-
cle, analyzes and compares the performance of each inertial sensor in the attitude detection system
and the characteristics of complementary functions. A simple complementary filtering algorithm is
proposed for data fusion of gyroscope and accelerometer, and several possible problems in practical
application are discussed, so as to effectively improve the detection performance of the system.

Key words: inertial sensor, complementary filtering; attitude detection.
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Abstract: in the process of urban renewal, the development of underground space is faced with many
scientific problems, including complex geological structure, underground abandoned buildings formed
by historical construction, interaction mechanism between deep space excavation and surrounding
environment, and stratum structure collaborative bearing mechanism of urban deep underground
space. To solve these problems, the service platform of digital twins’ model and transparent monitor-
ing for urban underground space are proposed, which can grasp the response of urban underground
space and surrounding environment in real-time.

Key words: urban underground space; digital twins, monitor: disaster early warning.
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KPATKOCPOYHOE TPOTHO3UPOBAHUE 'EHEPAIIUU DOHEPI' MU
COJHEYHBIX DJIEKTPOCTAHIIMN C UCIIOJIb30BAHUEM TEXHOJIOT U
HEVPOHHBIX CETEN B PECITYBJUKE BEJIAPYCh

SHORT-TERM FORECASTING OF ENERGY GENERATION
FROM SOLAR POWER PLANTS, USING NEURAL NETWORK TECHNOLOGIES
IN THE REPUBLIC OF BELARUS

AT MG OB HRFHE R B FIRHEE

Raman Kulinich® %3, Uladzimir A. Sednin’, Bachirou Guene Lougou? 3, Yong Shuai* >
“Belarusian National Technical University
bKey Laboratory of Aerospace Thermophysics,
Ministry of Industry and Information Technology, Harbin Institute of Technology
¢School of Energy Science and Engineering, Harbin Institute of Technology

Abstract: artificial Intelligence consist attribute of science and computer that creates the system or
program or any machines perform the Intelligent and Imaginative functions of a human, independently
and solution of problems which are able to make some actions. Basic areas of application are smart
grids, electricity trading, the sector coupling of electricity, heating and transport etc. Prerequisites for
a wide using of Al in the energy system are correspondingly large set of data that is evaluable and the
digitalization of the energy sector. Al makes the energy industry more efficient and secure by analyz-
ing and evaluating the data volumes. The main aim of Al and producing energy is creating system,
which will be able to make predictions of solar energy resources in definite place. Data massive will
be collected and separated on few types. The results shows “future” time: what amount of energy “we”
can get in certain period of time in certain place. I use 2 points, which situated in different places (ac-
tive solar power station),; 1 square meter (kW-hr/m”2/day) by solar panel.

Many industrialized nations have installed significant solar power capacity into their
grids to supplement or provide an alternative to conventional energy sources while an increas-
ing number of less developed nations have turned to solar to reduce dependence on expensive
imported fuels (see solar power by country). Long distance transmission allows re-
mote renewable energy resources to displace fossil fuel consumption. Solar power plants use
one of two technologies:

—Photovoltaic (PV) systems use solar panels, either on rooftops or in ground-mounted
solar farms, converting sunlight directly into electric power.

—Concentrated solar power (CSP, also known as "concentrated solar thermal") plants use
solar thermal energy to make steam, which is thereafter converted into electricity by a turbine.

Electricity is by its content difficult to store and has to be available on demand. There-
fore, unlike other products, keeping it in stock, ration it or have customers queue for it, is not
possible, under normal operating conditions. So, it necessary to have truly accurate infor-
mation about future energy plot.

The solar energy generating system, whether grid-connected or stand-alone, is most
commonly used in places when possible to install solar equipment (roofs, pollutes areas,
closed rubbish dumps, rural and suburban areas). It is based on converting solar radiation (i.e.,
photons that are sent from the sun) to produce electricity. The PV system has a lot of ways of
applications. For example, in developing countries, PV is used for basic life needs, such as
heating and cooking, while in developed countries, the system is used to supply electricity for
homes and grids. Due to its importance in the solar energy field, global solar radiation data
(GSR) forecasting has become more popular to facilitate solar system installation.
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Abstract: in some places with poor environmental quality, artificial air testing should be avoided to
reduce risks. The work is named "Mobile Air Detection”, that is, the focus of this work is "mobile" and
"air detection”.

Key words: mobile, air monitoring, HC-06 Bluetooth module, MQO-135 air quality sensor, DHTI1
temperature module.
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Abstract: this paper introduces the design of intelligent cloud housekeeper system based on Raspberry
Pi. By using Python programming language, Socket communication method, OpenTV technology,
voice recognition technology and other means, the steering gear pan-head control, adding expression,
taking pictures, honking, color recognition, color tracking, voice broadcast, mail alarm and two-
dimensional code recognition and other functions are realized.

Key words: Raspberry Pi.
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EVALUATION AND PREDICTION OF HIGHER EDUCATION HEALTH STATUS
BASED ON GREY RELATIONAL ANALYSIS AND TIME SERIES
Liu Fang (X1 %), Wang Jie (£ 7), Zhou Lujie (/7). Liu Hanlu (X1 ZE75)
U BHEE T A

Abstract: among the indicators for measuring global competitiveness, higher education health status
is one of the main indicators. In order to measure and evaluate the health status of higher education in
various countries, a higher education health evaluation system includes nine indicators from four as-
pects is proposed. These four aspects include cost, fairness, education quality and teacher level. The
higher education health evaluation model is a fusion model with grey relational analysis method, en-
tropy method, interpolation method and time series method. The experimental results show that the
algorithm is stable and effective.

Key words: higher education health status, grey relational analysis method, entropy method,
P-quantile method, time series, forecasting model.

In this paper, a grey relational analysis method is established to rank the development
level of higher education in various countries. China is taken as the research object. The grey
relational analysis method is applied to evaluate the health index of Chinese higher education.
The P-quantile method is used to select the key indicators that can effectively enhance the de-
velopment of higher education in China. On this basis, the measures to promote the develop-
ment of Chinese higher education are proposed, and a model based on time series is estab-
lished to predict the development of Chinese higher education health.

After the non-dimensional processing of various indicators data, the results after data
visualization are shown in Fig.1.

2rs ratio

Teacher-pupil ratio

Fig. 1 — Data visualization for non-dimensional processing

Through the use of gray correlation analysis, we have got the health status scores and
rankings of higher education in various countries.

Use the P-quantile method to select the three indicators with the lowest proportion and
the largest weight. So our policy is to increase the proportion of these indicators.

Combining the above research results and relevant data on the development of higher
education in China over the past ten years, a time series forecasting model is established. Our
team predicts the health status scores of higher education for not implementing relevant poli-
cies and implementing relevant policies in the next three years, respectively.

By analyzing the data generated by the experimental results, we can see that our policy
is effective in improving the level of China's higher education system. This model is also ap-
plicable to multiple countries, and the results are universal.
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Abstract: this paper mainly introduces the design and implementation of self planning postgraduate
entrance examination website which combines ai artificial intelligence technology with web applica-
tion form. On the student side, it can not only query information, but also have forum, open class, live
broadcast module and other functions. In addition, the recommendation system is added to enable stu-
dents to find the information they need faster. Through Al yellow detection and facial expression
recognition, opencv is used to calculate the proportion of skin in the picture, and PIL is used to add
watermark in the image to create health for students In the open class module, knbaseline algorithm is
used, that is, the collaborative filtering algorithm based on articles and baseline rating is used. Ten-
sorflow training data is used in the sharing center, and the content-based recommendation algorithm
is used according to the user's requirements Behavior, including browsing, like, comments, forward-
ing and other characteristic data, to calculate the students’ preferences and characteristics, and final-
ly recommend the post. For the postgraduate entrance examination students, each person has his own
circle of friends. Different administrators have different permissions. This website has been success-
fully deployed on windows server2012 R2 server, running stably, achieving the expected goal, and has
certain practical value.

Keywords: Al Artificial Intelligence; Web; recommendation system, PIL;opencv; knnbaseline algo-
rithm, tensorflow training data.

1515

AR, R NBAWa S, 2020 AFUERI340 5 A 4. fTEXMAL
MmN IR E KRS, B LRPIS T, EmB. B8R, BRI
U e et AR L, B 2w, IREENGE R, W52 E S g T IRHRE IR,
g ks, 2. EAIE BN mRRE S IF] L. Bk, FATCAHEEE RE81K
o, FFR—A ST AR E E LI 0GR R FE 34— a] L) e
EWR. ERE. B BRI —uh SRS

2 RAM E BRI

2.1 2 A b DI RE R SE I

A i R R B RE A MR EM S Bk R A T e AN NFETR] CHEERD
FEBTIN DhReBiEn] DL F S MBK, T8, EFIEMHS; EE B EDREEE ]
DIA BB BRAGE . EIRisIiResn] DUECA B &t 715 B, L R 0L, Xdbh+
HEAT S WOE. BAERVER, BRI EAENTIERAE. (PR AGREMAEMAAGEE,
RG] A AT AR RIZ G E . B AT IR BT BCE BU 2 iR G B, 8L
WS ORISR, BRUTERE, el fE QW EM CROR 1 REE, R TRYE
H AT NEEREGEE . AP L HEZER. BAEZIND. S T8,
BAELMER. WEH L. REOEE. ROPAE . REORS. RITHE, ZENA
BEAGER, BHEER.

2.2 M Dy Re ) S0

O ) E B I RS MR M 5 8 X R G T E IR, EIRFEE BT RE AT A%
WRETYR, ENZUREE, ST B T A .. AP aHESN AMME B A E
HCERY, AR PR AR nT AL R AR AR OAE B AT AT

2.3 B b D RE A S

EH A EEDREAEHE R EREEHENHP . AR B AR, #
Iny H EFERMATERE, FHD0HEE FE AT & g 2.

25



KRR A KB B o B2 A4 2k 5 £ Reth R T VAR St
RESEARCH ON AUTONOMOUS INTELLIGENT COLLABORATIVE OPTIMIZA-
TION METHOD OF END COVER PRODUCTION LINE BASED ON DATA-MODEL

HYBRID DRIVE

Liu Yefeng (X \V 1)
B L # ke

Abstract: Autonomous intelligent unmanned system is the future development direction of artificial
intelligence. In order to solve the problems of strong non-linearity, multi-variable strong coupling,
multi-data source fusion, uncertainty, unclear mechanism and difficult to describe with accurate
mathematical model in the production process of the end cover production line. We provide the theo-
retical method and application basis for the autonomous intelligent collaborative optimization of the
production line in the workshop loT environment, and provide the project demonstration for the intel-
ligent autonomous unmanned green manufacturing of the production line.

Key words: intelligent autonomous system optimization decision; perception and cognition; multi-agent.
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Abstract: artificial Intelligence is also known as Al. Artificial Intelligence is applied in a wide range
of fields, such as agriculture, communication, medical treatment, finance, service industry, social se-
curity and so on. Artificial intelligence also includes many aspects. One of them is face recognition
system, this text introduce the current stage of China's face recognition system excellent development.
Keywords: artificial Intelligence, face swiping (shua lian), face recognition, mobile payment, security
check, security system, masks.
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Abstract: in the process of enterprise technology optimization and upgrading, intelligent manufactur-
ing is the development direction. Due to the limitation of enterprise resources and other factors, the
planning process is not well considered. The virtual simulation technology is used to simulate and ver-
ify all aspects of the intelligent factory. The application of digital twin technology in the intelligent
factory is conducive to the integration of the information world and the physical world, and the whole
process intelligent management mode is adopted to realize the perfect upgrading of the enterprise.
Key words: Intelligent Manufacturing, Virtual Simulation Technology,Smart Factory.
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Abstract: this paper introduces the design of intelligent warehouse system based on Internet of things.
The intelligent warehouse system mainly realizes the following functions: Temperature detection func-
tion, Smoke alarm function, Data acquisition function, Parameter setting function, Data storage mod-
ule, Cargo transport function, LED screen display and other functions. Firstly, the research back-
ground and requirement analysis of intelligent warehouse system are analyzed, then the function
modules of the system are designed. Finally, the hardware is selected and designed according to the
required function and performance requirements and the system function is realized. Through the test,
the system runs well, can achieve the expected goal, and has good application value.

Key words: Internet of Things Technology; Intelligent Warehouse.
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Wang Jingwen (175 X), Liu Chen (X)), Xu Qihao (##H5%), Yang Yue (#515)
U T 5

Abstract: Yizhiyuan can control lighting, fans, air conditioning, ambient lights, TV, curtains and other
furniture, and can also adjust the brightness, speed, volume, lighting mode and so on.And equipped
with intelligent voice recognition for control, more convenient. Through the PC, the intelligent living
system can locate the living location, detect smoke, gas concentration, light intensity, temperature and
humidity, control the switch of the master bedroom light, living room light, hall light and curtain by
voice, as well as weather monitoring function.Users can view the data detected by the sensor nodes
and the status of home appliances through the "YiheZhiyuan" APP installed on the mobile platform,
and adjust the status of home appliances at the same time.

Key words Internet of Things Technology; Al; Intelligent Home.
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TR (Wei Wei), 5K (Zhang Lei), #r1#7% (Jin Jiaxin), #7Z #4 (Yang Xuesong)
EFHIN: FE (Li Zhi)
by TR

Abstract: intelligent car is an important branch of intelligent robot, the development of intelligent car
can be applied to many different fields, especially in some places beyond the reach of human. The
main research of the system is how to use the infrared sensor for autonomous obstacle avoidance of
the smart car, how to control the motion state of the motor drive module, the principle of the WIFI
module, how to generate the alarm of the buzzer alarm. How to receive and generate signals of WIFI
module, motor drive module, infrared sensor, buzzer and so on through single chip microcomputer is
the main problem of this project.

Keywords: Automatic tracing; Independent obstacle avoidance; Remote Control.

LEER, BIHLES AR SRS IRKEED, (HLS A IR H T A F B E S
IR LV RE P e A, AT H Ay B T LB R I R P B ) 58 R LA IR e 2k
WAEMSUME I . WIRA TS T — DT HRETHLN _EAHLAR GRS T STM32 # A HL
MMl NN IRNLARSE, AU LN 18] WiFi T2k (5 BB kA7 X LI 15 .

B N T2 BER 2 Ah ek s LK BB B sl OB SEoR, T BAENLE N B B 1
IR Ty e AN B T # 3l FLIBE W ) AL A W 4 Th e AR 45 &, A 7 AT DAE M 428 4b 45 3 B
ER, NRERGITE - MEARMER . TR, IR, Ber s A R20E T
X SEALR

AT H BN AR 2 A IR AL N, Gl Tl APP SEELUCZGELE R
gt SEROTHLE NS TR 2, R HLE NGB LEEAT Se AR, FHLAHLEE A ]
ANE ML, KL B WL SN PR AR AR T N BRI IR DL R SCEL B B8, AT A
R HATHL s NAE AL S BIRMIAEL R ML APP 321l Bl a8 Nz sl (1 i AT LS A
FETC IR T A [ 52 T8 H 238 528 1) 7] 7L o

ARHPEE RGP ELIBE RS KEN TR, B2 MEd, TLREER
SN T AEANREE ,  [RIIN pAs DA S AT e g B o 5 19X 48 RTRS 30 L IER 9 B 428 5 4
EARZIAENAR N L, SEBILES A o B PA B A A

31



PWD ZEHER RS
Wu Qiong (R2), Wang Chunhua (1-Z1%), Shi Jia (17 1£), Sui Zhichun (}5.% 1)
LU T 525

Abstract: in recent years, the relevant departments of the country have increased the relevant punish-
ment provisions of drunk driving, and for the first time, it is stipulated that those who drive operating
motor vehicles after drinking alcohol will be detained for 15 days. This paper introduces the
STC89C52 MCU as the core of the intelligent drunk driving detection system, it takes advantage of
MCU multi-function, low price, small space to achieve intelligent detection of alcohol concentration,
so that the detection is accurate and intelligent.

Keywords: Alcohol testing; STC89C52 microcontroller; MQ — 3 sensors.
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Wu Zhuang (RJ/1/1), Wang Haoran (£ 54%), Zhang Yukui (555 %)
L T A (5 B RIS TR

Abstract: with the continuous development of virtual reality technology, VR also involves all aspects
of life and production. This project uses VR technology and 10T to realize a complete virtual factory
management system. By using unity 3D to establish VR scene, and then connecting HTC vive device,
virtual roaming and interaction can be realized. Finally, the sensor hardware circuit is connected with
VR program through WiFi. In the VR scene, the factory environment can be viewed in real time and
some mechanisms can be controlled to realize action. It has a certain practical value for some places
(boiler room, power distribution cabinet, biogas digester, etc.) which are difficult for people to enter
because of danger or difficult management.

Key words: VR; Scene; Virtual roaming; 10T senso.
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Xing Yan (/5#)
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Abstract: based on soft sensor technology, the online detection and error compensation technology of
CNC machine tools are studied and applied. By intelligent non-contact detection sensor integrated
into the CNC machine tool in the library, in the processing process between increase automatic on-line
inspection steps, determine the error, error of mathematical model is established, and design a suitable
error compensation control system and the executing agency, realize the online detection technology
solve the real-time measurement and control of variable, The research results can be widely used in
the automatic processing process of automatic production line. This paper mainly introduces the re-
search and application of soft sensor technology in on-line testing and error compensation of machin-
ing process.

Key words: soft sensor, on-line detection, error compensation, intelligence.
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Xu Qihao (1K 5), Zhang Dawei( 5K A7), Li Xinyu (%fb %), Yang Yue (#715)
U L #1558 - 5755 F

Abstract: this paper introduces the design of intelligent Therapy Bracelet system based on Internet of
things technology. The smart Therapy Bracelet system mainly realizes the functions of blood pressure
detection, blood pressure value viewing, historical blood pressure value viewing, peripheral services,
personal information, account setting, etc. Firstly, the research background and demand analysis of
the intelligent Therapy Bracelet system are analyzed, and then the function modules of the system are
designed. Finally, the hardware is selected and designed according to the required functions and per-
formance requirements, and the system functions are realized. Through the test, the system runs well,
can achieve the expected goal, and has good application value.

Key words: Sensor Technology, Wisdom Therapy Bracelet.
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Xu Wentao (X775, Wu Xia (RH), Wang Yutong (£-F1/%), Guo Hua (F5i)
JEIH LK

Abstract: the topic of this course is based on the Internet of things technology,the marine environment
monitoring system based on Internet of things is studied and designed,realizing intelligent monitoring
of marine environment,the measurement parameters of marine environmental monitoring are inte-
grated,system modularization,real time data transmission and the goal of monitoring service integra-
tion. The marine environment is monitored by Hydrogen ion concentration and turbidity sensors,the
intelligent analysis data monitoring terminal transmits the monitoring data to the mobile application
in real time through wireless communication,greatly improve the efficiency,labor cost is saved.At the
same time, the mobile terminal remote control buoy movement is realized through its WiFi and GPS
module and fast and accurate positioning,make it possible to place and retract quickly. This system is
equipped with a self-protection module to warn the approaching ship and other obstacles,and the
identification of the staff who get the buoy greatly reduces the possibility of accidents,so that the safety
of the buoy can be guaranteed.

Key words: sensor technology, GPS, artificial intelligence technology.
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Yang Hai (#7/47), Liu Yefeng (X[ /1)
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Abstract: China's self-developed Beidou 3 system has been fully operational and has achieved global
positioning. In order to further improve the ground mobile robot terminal satellite navigation and po-
sitioning function, data reception for mobile robot parsing of high-frequency oscillation random dis-
turbance signal and the system of higher order nonlinear dynamic influence on navigation and posi-
tioning accuracy, a process neural network is used the time-varying characteristics of building dy-
namic adaptive RTK-GPS positioning algorithm. Using existing satellite positioning terminal input
and output data of the neural network model is constructed, using the dynamic error data as samples
to train the neural network model correction, the satellite signal interference or process of loss of lock
using the trained neural network to predict the output divergence to suppress the position and velocity
error, and thus improve the accuracy of positioning and navigation. Experimental results show that
the proposed method is still suitable and effective for improving the positioning accuracy under the
condition that the positioning interference noise is unconstant, and can significantly reduce the error
of positioning results, especially when the number of observable satellites changes.

Keywords: Embedded Beidou Terminal; Process Neural Network; RTK-GPS Positioning.
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Abstract: in recent years, Space-X's Starlink program has attracted worldwide attention. It hopes to
build a dense satellite chain network in Low earth orbit in the near future. This can make the world
can easily enjoy Internet services. At the same time, China's lunar exploration project is also gradual-
ly advancing, but the above process is limited by the high cost of rocket launch. Here, I propose a
model that can reduce the cost of rocket launch, and another scheme of A/D high-speed acquisition.
Keywords: Rocket; Starlink; Analog signal; Digital signal.
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K. KH: HAFIZH

Abstract: in recent years, with the development of global economic integration and information tech-
nology, e-commerce is rising rapidly, opening a new mode of shopping. A new and efficient way of
shopping is rapidly spreading all over the world. Nowadays, all kinds of live broadcasting with goods
on the Internet are becoming popular, and many people can buy all kinds of things at home. So com-
pared with the traditional way of shopping, do people prefer traditional shopping or online shopping?
In view of the above background, this paper proposes to use data mining technology to analyze wheth-
er people prefer online shopping or offline shopping.

Key words: Big data; Data mining.
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Yang Yue (#575), Shi Heyuan (£ #70), Wang Jingwen (7% X), Hao Xue (7#Z)
U T

Abstract: this paper introduces the design of intelligent trash can based on raspberry pie. Al intelli-
gent trash can mainly realizes object recognition and intelligent garbage classification, voice broad-
cast, color recognition learning and other functions. This paper first analyzes the design objectives
and application scenarios of Al intelligent trash can, then describes the operation of related functions,
and finally introduces the operation and running environment of the intelligent trash can, and realizes
the system functions. Through the test, the product runs well, can achieve the expected goal, and has
good application value.

Key words: Raspberry pie; Intelligent trash can.
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Yang Yue (#774), Xu Jiaming (125 #), Shi Heyuan (% %775), Li Mengxuan (3£ # /%)
M T F5E 15 B -SGH#75

Abstract: This paper introduces the design of Intelligent Nursing System based on Internet of things
technology. Through the Sensors, the intelligent nursing system mainly realizes the functions of Ultra-
sonic Scanning, Automatic Obstacle Avoidance, Motion Detection and Color Tracking. Paper analyz-
es the background and requirement analysis of intelligent nursing system first, then designs the system
Sfunction module, finally carries on the hardware choice and the design according to the required func-
tion and the performance request, and has realized the system function. Through the test, the system
runs well, can achieve the anticipated goal, has the good application value.

Keywords: Sensor, Intelligent Care.
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Yang Yue (#57%), Ma Siyu (Z.#5), Fei Qi (#//4), Wang Rui (%)
BT 5258 15 8 S5 5

Abstract: this paper introduces the design of intelligent monitoring car based on Internet of things
technology. The intelligent monitoring car mainly realizes the monitoring of classroom students’
cheating in exams and other functions. Firstly, the research background and demand analysis of the
intelligent monitoring car are analyzed, and then the functional modules of the system are designed.
Finally, the hardware is selected and designed according to the required functions and performance
requirements, and the system functions are realized. Through the test, the car runs well, has good ap-
plication value.

Key words: sensor technology, Intelligent monitoring.
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Yin Xiangyang (/%/7]/#), Yu Baoyang (7 %7%), Bai Jiangkun ( 171 7#)
U BHEE T A

Abstract: in today's retail environment, the drawbacks of the original retail method have been re-
vealed. The main drawbacks are the consumption of a lot of manpower, material resources, store
management, financial statistics, preferential programs, event promotions, etc. This project uses in-
formation technology to realize unmanned retail, which can solve the traditional manual cash register
method. The solution is modular and each module is highly portable. Different combinations of differ-
ent modules can be adapted to different scenarios. This system mainly uses MTCNN neural network
for face recognition, FairMot algorithm for target tracking, RetinaFace algorithm for face recognition
and settlement, and data transmission through Java server and Golang server. This system saves a lot
of manpower and material resources and has a broad market scenario.

Keywords: Face recognition; Target Tracking; Unmanned retail.
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Yu Hong (/%)
JEBTEE 1A 15 BB TR

Abstract: visual following is an important part in the field of robot, which can be used in storage,
handling, security, military and other fields. Due to the problems that the traditional algorithm cannot
track the target effectively when the background is relatively complex, it has high resolution require-
ments for the tracking target and the external environment, so it can only carry out auxiliary tracking,
and the large amount of calculation fails to meet the real-time requirements. This paper adopts the
YOLOV4 Tiny algorithm to design a ROS-based mobile robot visual following system. The Jetson
Nano development board is used to provide the computing performance of 472 GFLOPS, since it uses
a quad-core 64-bit ARM CPU and 128 cores to integrate NVIDIA GPU. Thus, the speed of calculation
is improved and the real-time requirement of the algorithm is satisfied.

Keywords: ROS; Yolo;, Embedded,; Mobile robot; Visual following.
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Yu Yangxue (T75), Wang Yu (£ 1H)
SBT3

Abstract: aiming at the problems of low detection accuracy and slow detection speed in traditional
human polyp detection, this paper proposes a colorectal polyp detection method based on improved
yolov4 algorithm. Firstly, the colorectal polyp data set is constructed. In order to automatically detect
the polyp position in CT and increase the accuracy, deep learning is needed to make the program re-
member the characteristics of polyps. The deep learning environment is built with anaconda, mainly
using CSP packet as the backbone network, CT image as the data set, and using Python to train. Sec-
ondly, the training mainly uses mosaic data enhancement, learning rate cosine annealing attenuation,
and the activation function uses mish activation function. Finally, if there is, output "0" to represent
the presence of polyps. When the polyp is found in CT, it will be marked with a red box, and the center
coordinates of the red box, as well as the height and frame degree of the red box will be output; On
the basis of the above requirements.
Keywords: polyp detection; Yolov4 algorithm,; CT image.
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DEEP LEARNING ROBOT ARM BASED ON ARDUINO
(35T ARDUINO KRR E 2 SIHARE)
Yun-PuZhi (% 2, Luo-JiaHui (£ 5#/%), Zeng XiangRui ( & ##37)
Shenyang Institute of Technology (VL L F5%)

Abstract: This work is a 5-DOF manipulator arm grasping system based on Arduino control. It can
carry out intelligent recognition through image processing in a certain area and grasp specified ob-
Jects through real-time action planning.

Keywords: Robot Arm, Deep Learning, TensorFlow.
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In order to ensure the operation safety of the manipulator arm, the whole system can be
controlled by mobile APP. This system can display the situation of the operating platform in
real time, and the user can control the mobile phone to realize the grab function. After many
times of optimization, improvement and hardware and software joint debugging, the required
functions are finally realized. This system is suitable for the selection of incomplete products
in the automatic industrial production line, or the classification and sorting of different prod-
ucts, aiming to improve the operation efficiency of the factory, save the operation cost of the
factory, and enhance the competitiveness of the enterprise.

The robot arm is based on the deep learning development platform of TensorFlow,
Google's artificial intelligence system. CNN convolutional neural network algorithm and PID
control theory technology are used to identify and grasp objects with higher accuracy. The
platform reads the target point of the object motion state through the camera. The desired tra-
jectory is generated by the neural network. A recursive neural network is added to optimize
the grasping behavior. Accurate identification of image data. Building a communication net-
work. Remote transmission of image data to the manipulator controller. Combined with the
manipulator motion control algorithm. Make the mechanical arm complete the corresponding
action. The experimental results show that.

The trained model has high accuracy in image recognition. This system is suitable for the
selection of incomplete products in the automatic industrial production line, or the classification
and sorting of different products, aiming to improve the operation efficiency of the factory, save
the operation cost of the factory, and enhance the competitiveness of the enterprise.
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Zhang Dawei (5K A 2), Xu Jiaming (1£5¢), Hao Xue ()
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THE: U155, HRTrEECFNTE T IEANTEH 2 H #7528 ANTHIHER . A
LEAN TIN5 ] 77 RMAATEZE T B 2N T H 3808 ] TR 5 F, - H P IR Z St
EPHEF —ERFKTE. HHHEA T FLENT 20208, FHFTEH = A 2658.63 176
17 IR L. 1HAEH2019 4 1986.58 J7 & 1)/ =#1 @ 2 T IFEEZ. T2 FIEEZ) — 557
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Abstract: nowadays, the fast-paced and efficient life makes people gradually realize the convenience
that cars bring to people in daily life. Therefore, people's demand for cars from public transport buses
and taxis gradually tend to private cars, and now many families are not satisfied with a private car.
According to statistics, in the past 2020, China's automobile production and sales reached 26.5863
million units, ranking among the top in the world. However, compared with that in 2019, the produc-
tion and sales of 1986.58 million units showed a downward trend. A large part of the reason for the
downward trend is that "there are cars but no seats". According to the above background, this paper
proposes to use data mining technology to analyze the current situation of urban traffic in China:
Analysis of the current situation of domestic car purchase and parking, Comparison of parking condi-
tions between public parking lots and toll ,Budget analysis of the total amount of vehicles and parking
space demand in the future, Solutions.

Keywords: urban traffic big data, data mining, data analysis and processing.
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RESE AN E G FRIGRER TR
Zhang Linbo (5K/#1%), Qi Cong (7%4), Song Jiahui (7 1EH)
JEB T 55

Abstract: based on the accurate judgment of large-scale data analysis and processing by emerging
technologies such as big data, in order to improve the standard system of environmental damage re-
mediation and promote the effect evaluation system of environmental damage remediation in Chi-
na.This paper analyzes the emerging technology of big data, and discusses the feasibility and recom-
mendability of this emerging technology in the actual environment. At the same time, the advantages
of using this technology in environmental remediation assessment are expounded, and the suitable
objects are analyzed and summarized. Based on this, this paper focuses on the feasibility and recom-
mendability of big data technology and other emerging environmental damage remediation, proposes
to improve and upgrade the environmental damage remediation effect evaluation system, strengthen
the research and practice of the current system, and establish the assessment technology system based
on big data. The original intention of the study: to help the country or enterprises better understand
the degree of environmental remediation, whether they meet the relevant standards.

Keywords: Big data Environmental pollution control Operational innovation.
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INPOI'PAMMHASA MOJAEJIb ®OKYCHUPOBKU U INTPEACTABJIEHUSA
PAIMOJTIOKAIIMOHHBIX JAHHBIX CUCTEM
JUCTAHIUMOHHOI'O 30HANPOBAHUA 3EMJIN
Aoamosckuii E.P., boeyw P.I1.

Tonoyxuii cocyoapcmeennwiii yHusepcumem

Abstract: the software and model for synthesizing a radar image and level 14 product representation
in standardized HDF5 based on raw data from the COSMO-SkyMed satellite system have been devel-
oped. The model includes initial data preprocessing; range and azimuth focusing; attributes transmis-
sion, calculation and recording; radar data presentation in HDF5. The correctness of the data ob-
tained, and the possibility of their processing is shown using the specialized softiware NEST 5.1.

ITpu pa3zpaboTke cucTeMbl AUCTAHIIMOHHOTO 30HAUpoBaHus 3emin (/133) na 6aze paguo-
J0KaTopoB ¢ cuHTe30M aneptypsl (PCA) HeoOxoaum BbIOOp (opmaTa XpaHEHUS M MpPEACTaB-
JICHUS] PaJMOJIOKAIIMOHHBIX JaHHBIX M METaJaHHBIX. Permenue 3amaum ompenenser paboTy co
CIyTHUKOBOM HH(popMarmell npu ee oOpaboTke B HA3eMHOM CEIMEHTE: COBMECTHMOCTBH CO
CHEIUATM3UPOBAaHHBIM MporpaMMHbIM obecrieueHuem (I10), BO3MOKHOCTH JOTOJIHEHUST WU
U3MEHEHMs MPOAYyKTa, ObIcTpoaeiicTBre U Jp. Paznuunbie cuctemsl 133 MCHIONB3YIOT OTIMY-
HbIE CIIOCOOBI MPEJICTABIECHUS JaHHBIX, CPEIU KOTOPBIX MOYKHO BBIACNIUTH IO Py HNpPEUMy-
niectB oTKpbIThId (hopmaT HDFS (Hierarchical Data Format): nepapxudeckasi CTpyKTypa, BbI-
COKasi CKOPOCTh PabOTHI C JaHHBIMH OOJBIIOTO pa3Mepa, MyJIbTHUILIAT()OPMEHHOCTh, COBME-
CTHUMOCTb C COBPEMEHHBIM crierann3upoBaHHbM npukiagaeM [10 (NEST 5.1, Geomatica u
Ip.), KOTOPOE MPUMEHSIETCS ISt 00pa0OTKH PATHOIOKAIMOHHBIX H300paxenuii (PJIN).

[Tpennaraercs Meroauka U Mojelb (POKYCUPOBKU U MPEICTaBICHUS PaJMOIOKAMOHHBIX
nanHbpIX B opmat HDFS. Metonuka TpeOyeT ciienyronyx maroB: IpeBapuTelibHas o0padoTka
JIAHHBIX HYJIEBOTO YPOBHS; pacyeT MapaMeTpoB Al (POKyCUPOBKH HA OCHOBE METa/IaHHBIX; (o-
KyCHPOBKa T10 JaJbHOCTH M a3UMYTY; (DOPMHPOBAHUE TPOMEKYTOUHBIX OMHAPHBIX (haiiioB, CO-
JeprKalx CUH(pa3HyI0 U KBaJPaTHYIO COCTaBIAIONIYIO cokycupoBaHHoro PJIM; nnnnmanmsa-
s (aitma HDFS 3anmcu mytem co3maHust CTPYKTYphI KaTaJOroB M 3aIFCH JIAHHBIX; MEPEHOC
COBMAJIAIOUIUX aTpUOYTOB M3 MPOIYKTa HYJEBOTO YPOBHS; pacyeT U 3alKch aTpUOyTOB JUIA Iep-
BOT'O YPOBHSI [TPOJIYKTA.

Pa3paboranHble MeTOAMKA M MOJIETb MO3BOJISIOT obecnieuntsh cuHTe3 PJIN 1 BO3MOXHOCTH
ero JajbHelIe TeMaTuyeckoil 00pabOoTKM; MOTYT UCHOIB30BAThCS MPU pa3pabOTKE HOBBIX CH-
creM /I33 Ha 6a3e PCA wimm 00paboTke npoaykToB Oosiee paHHux cucteM /133, ¢popmatsl KOTO-
PBIX HE MOJIEP)KUBAIOTCS COBPEMEHHBIM crnenuanu3upoBaHHbiM [10. Monens peanu3oBaHa B
nakere MatLab, a ee agekBaTHOCThH TMpoBepeHa myTeM (PoKycupoBkH paguo-ronorpamm (PIT)
cucreM /[33 COSMO-SkyMed u ERS-1 u ganpheiieii 06padotku nomydennsix PJIN ¢ mpume-
nenrem [1O NEST 5.1. Ha puc. 1a u 16 m3o6paxens: oomactu PJIM ERS-1 u COSMO-SkyMed
COOTBETCTBEHHO, MOJTYYEHHBIC Pa3pabOTaHHOM MOJIENbIO U3 JaHHBIX HYJIEBOIO YpOBHs, 00pado-
TaHHBIE HHCTPYMEHTOM Reprojection ¢ HaJIO)KEHUEM CETKH KOOpIWHAT. AHAJIN3 PUCYHKOB 10 u
16 TOKa3bIBaeT, UTO KOHTYpHI OeperoBoit muann PJIV coBmangaroT ¢ ocobeHHOCTIMU JlaHamadra
TMOJITOKEHHOM KapThl, U3 Yero CleAyeT, 4To KoopauHaTel PJIM 06paboTanbl KOPPEKTHO.

a) 6)
Puc. 1 — [Ipumepst 06padotku momydeHHbIx PJIN cucrem ERS-1 u COSMO-SkyMed

0)
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HNCITOJIb3OBAHHUE IIBE3OJ3JIEKTPUYECKOI'O DO®EKTA
B MEJUIINHCKOM OBOPYJOBAHUN
Anopees T.M.
Benopycckuii nayuonanvbhbili mexnuueckuil yHugepcumem

Abstract: the article describes: 1) what the piezoelectric effect is and its types, 2) how to use it to get
an ultrasound for medical appliances, 3) how to increase the intensity of ultrasonic vibrations, 4) and
how the piezoelectric effect can occur in the human body.

[Tbe30amexkTpuuecknii 3pdekt (rped. piezo — IaBio U ICKTPUIECTBO) — SIBJICHUE, Xa-
paKTepusyrollee BOSHUKHOBEHUE AJIEKTPUUYECKON MOspu3anuu (MHIYKINH) MO JeHCTBUEM
MEXaHUYECKUX HANPSOKEHUH WM BO3HUKHOBEHHWE NeOpMalldy MOJA JACHCTBHEM JJIEKTpUYe-
CKOT'O IOJIsI B HEKOTOPBIX BEIECTBaX (IbE30KpHUCTALIAX). Eciin Mbe303JeKTpUUECcKy 0 Iula-
CTHHY, BBIPE3aHHYIO OIPEAEICHHBIM 00pa3oM, MOJBEPTHYTh ACHCTBHIO MEXaHMYECKUX
HaANpsOKEHUH (CKATHIO, PACTSDKEHUIO, CIBUTY), TO Ha €€ MOBEPXHOCTH MOSIBIISIFOTCS 3JIEKTPU-
YECKHE 3apsJibl, 00YCIOBICHHBIC MOJIAPU3AIMEH, — 9TO TaK Ha3bIBAEMBIM MPSMON THE303(-
(deKT; mpu BHECEHUU TAaKOW TUIACTUHKU B AJIEKTPUYECKOE TOJIE BO3HUKAET ee Jedopmarus,
JUHEWHO 3aBUCAIIAS OT HAPSHKEHHOCTHU DJIEKTPUIECKOTO TOJISL, — 0OpaTHBINA IThe303(PEKT.

Jlyist monmy4yeHus: yibTpa3ByKa B MEIHIIMHE UCTIONB3YIOT OOpPATHBIA MbE303JEKTPHUYCCKUN
addext. CyTh moydeHns yapTpa3ByKa 3aKII0YaeTcsl B CIeAyromeM. Ecim K TOpUEeBbIM MOBEPX-
HOCTSIM TUIACTMHKU W3 IMBE30KPHCTAIUIA, BBIPE3aHHOM OINpelesieHHBIM 00pa3oM, C MOMOIIbIO
3NIEKTPOIOB MPUIIOKUTH MIEPEMEHHOE AIEKTPUIECKOE HANpsbKEHHE, TO TOJIIMHA ee OyIeT mooye-
PEIHO YMEHBIIAThCS B COOTBETCTBUM C YACTOTOM MepeMeHHOro Toka. [Ipu yMeHbIlIeHHH TOIIH-
HBI IUTACTUHKH B MPUJIATAIOIIUX CIOSIX OKpYXKAIoIIel cpebl 00pa3yercsl pa3peikeHue, a mpu ee
YBEJIMUEHUN CTYLIEHWE YacTHIl cpedbl. B pe3ynbTare meproandecKkoro W3MEHEHUs TOJIIUHBI
IUIACTUHKH, HA3bIBa€MOM MbE303JIEKTPUYECKUM IpeoOpa3oBaTesieM, B Cpe/le BOSHUKAET YJIbTpa-
3BYKOBasi BOJTHA, PACIIPOCTPAHSIONIASCS B HANPABICHNUH, MIEPIIEHANKYIIIPHOM ITOBEPXHOCTH IjIa-
CTUHKU. VI3MeHeHne TONMIIMHBI MJIACTUHOK U3 MbE30KPUCTAIIOB BEChbMa HEBEIHUKO, OHO MPOMOp-
[IMOHAJILHO TIOJIBOAMMOMY dIIeKTpudeckoMy HampsbkeHuto: AS = L - U, rae AS — u3meHenue
pa3MepoB IUIACTUHKH; L — Nbe3031eKTpruyecKuii MoyJib; U — IOABOAMMOE HAIPSKEHUE.

C uenbio MOBBINICHHUS] HTHTEHCUBHOCTH YIBTPa3BYKOBBIX KOJICOAHH HCIIONB3YETCs SIB-
JICHUE PE30HaHCa, YTO TPeOyeT ydeTa 4acTOThl COOCTBEHHBIX KoJieOaHul BemecTBa. Ecnu ya-
CTOTa MEPEeMEHHOI'0 HANpPsDKEHHUs, MOJIaBaeMOro Ha MbE30KPHCTaUI, COBIAAAET C €ro cod-
CTBEHHOHW (PE30HAHCHOMW) YacTOTOM, TO aMILIUTy/a KOJeOaHWi TIAaCTUHKUA OyJeT HanOOoib-
nieif. COOTBETCTBEHHO, OKAXKETCS MaKCHMAalbHOM M MHTEHCHUBHOCTH YJIBTPA3BYKOBBIX BOIIH,
PacIpoCTpaHSIOIINXCS B OKPYXalollyto cpely. B cBoro odepens, pe3oHaHCHas 4yacToTa Iuia-
CTHHKH 3aBHCUT OT €€ Pa3MEpOB: YeM TOHBIIE IUIACTUHKA, TeM OOJIbIIe ee pe30HaHCHAs Ya-
crota. Hanpumep, 17151 IUIaCTUHKY U3 KBaplia TOJIIMHONW | MM pe30HaHCHas 4acTOTa COOTBET-
ctByeT 2,88 MI'li, a mpu tonuuue 0,5 mm — 5,76 MI 1.

Panblie B ynpTpa3BYKOBBIX TEpaNeBTUUECKHX allllaparax B KauyecTBE MbE303JEMEHTa
UCIIONB30BaIM KBapIeBbIe MIACTUHKU. CerogHsl ero 3aMeHsIoT KepaMHKOil U3 TuTaHaTa Oa-
pusi, y KOTOpPOW MbE303JEKTpUUEeCKUi 3PQekT Bo MHOro pas Bbime. CyliecTBEHHBIH
6303 HEKT BO3HUKAECT B KOCTHOM TKaHH MPU HAIMYUH CIBUTOBBIX Aedopmanuid. [Tpuunna
apdexTa — nedopmars KomareHa — OCHOBHOTO Oelika COeAMHUTENbHOW TKaHu. [loaTomy
MbE302JIEKTPUICCKUMH CBOMCTBAMH O0JIaIalOT TAKKE CYXOKUIUA U Koxka. [Ipu HopManbHOM
GbyHKIMOHATBHOW HAarpys3ke, a TakKe MpPU OTCYTCTBHM JE(PEKTOB B CTPOCHUU KOCTH B HEMl
CYILIECTBYIOT TOJBKO JAedopMamiu cxKaTHsl — pacTsbKeHUs U mbe3odd ekt orcyTcTByeT. Ko-
I71a YTO-TO HEHOPMAJIbHO M BO3HHMKAET CIIBUTOBAs JAeopMalys, TO BO3HUKAET Mbe303(PPEKT.
OH 0Ka3bIBAEeT BIMSHUE HA IIOCTOSIHHO UIYIME B KOCTU MPOLIECCH pa3pyLIEHUs U CO3UIaHUS
U COJCHCTBYET TOMY, YTOOBI MCYE3 CHBHT (MCHSCTCS apXUTEKTypa W Jaxke ¢GopMma KOCTH).
VYKa3bIBalOT Ba BO3MOXHBIX MEXaHM3Ma BO3JIEHCTBHS Mbe303(deKTa: a) MEKTPUIECKOe 1MO-
Je U3MEHSAET aKTUBHOCTh KJIETOK, MPOAYLUUPYIOUIMX KOJIIareH, u 0) 3JeKTpuyecKoe MoJie
y4acTBYET B YKIIAJKE MaKPOMOJICKYI.
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MHNOBBIIEHUE KAYECTBA OBPA30BAHUS C IOMOILIBIO MOBUJIBHOT'O
MPUJIOKEHUSA JONMMOJTHEHHOM PEAJIBHOCTH
Bacunesckuit M.B., /[yoapes A.H.
Bumebckuii cocyoapcmeennviil ynusepcumem umenu I1.M. Maweposa

Abstract: the article presents the results of the development of a mobile application for augmented
reality visualization. Our advantages are versatility (the ability to use augmented reality images in
any training manuals) and accessibility (you don't need anything but a phone with a camera), the pro-
spect of long-term product service.

TexHonorust AONOJHEHHON peanbHOCTH (AR) sBIsSeTCS OAHUM M3 KIIOUEBBIX HAIpaB-
nenuit uHpopmarm3anuu obmectsa. B BI'Y umenu [1.M. MamepoBa yxe ceiiyac aKTUBHO
Pa3BHUBAIOT 3Ty TEXHOJIOTHIO M MPUMEHSIOT JONOJHEHHYIO PEaJbHOCTh IIPU NMPOBEACHUU 3a-
HATUN. Pe3ynbratel mpuMeHeHnss HHCTpYyMEHTOB AR 111 00ydeHnst KUTaCKOMY SI3BIKY TTOKa-
3BIBAIOT, YTO CPEITHUM U CIA0bIM ydYaIIuMCs Topas3io ObICTPEee OCBOHTH MPEAMET C €€ MOMO-
mbio. B CBA3M ¢ 3TUM BO3HUKAET MOTPEOHOCTh PACCMOTPEHUS MPEUMYIIECTBA TEXHOJIOTUU
AR B 00pazoBaHum.

OueBUIHO, YTO U3yUEHHE TAKHX MPEIMETOB KaK XUMUS, (PU3MUKA UM OUOJIOTHUS B IIKO-
Jie MO>KET BBI3BIBATH 3aTpyaHEHHs. Hamu ObLTO MpoOBeeHO UCCle0BaHHEe HAa OCHOBE 00yde-
HUsL OMOJIOTHH C UCTIOJIB30BAHUEM JIOMOJIHEHHOW PEAIbHOCTU. YHYallluXCs pa3Jeiiii Ha TPU
IpyIIBL y4alluecs, U3ydarolinue NpeaMeT ¢ UCoab30BaHueM AR 1o pyKoBOACTBOM yduTe-
Js1; 1eTd, ucrnonbiyomue AR B BHe caMOCTOSTENbHOM pabOThl M KOHTPOJIbHAs rpymnmna —
00y4arImuxcsl TpaAULMOHHBIM METOAOM. ['pyIIibl CpaBHUBAINUCH MO Pe3yJibTaTaM 00yUYEHUS
U SMOIIMOHAIFHOMY COCTOSIHMIO. B HTOre mccienoBaHue Mokaszalo, YTO AETH, MU3ydarollue
npeaMer ¢ nomousio AR 1moa pykoBOACTBOM YUHTENS, JOCTUTIIN JYUIINX PE3yJIbTaToOB, B TO
&Ke BpeMs ydaiuecs, oOydaroIyuecss CaMOCTOSTENFHO MOMYYHIN OOJIbIIE MOJOKUTEIbHBIX
SMOIIM OT MpEAMETA.

Pa3zpaborano AR-npunoxenue npu nomouu miatgopmsl Vuforia U HHTErpUpyeMon ¢
Hell cpenpl Unity 3D, mo3Bomsiioliee pacrno3HaBaTh HEOOX0aUMBbIE 00pa3bl, oToOpaXkast mpu
STOM pa3IuvHbIC MeJua-Marepuaibl, Takue kak 3d-monenu u gif-anmmaruu. CosmaHHOE
HaMH MOOMIJIBHOE TIPHUJIOKESHHUE MMEET CIISAYIONINE IPEUMYIIeCTBa:

— Ka4eCTBEHHO HOBBI YPOBEHb HH(OPMAIIMOHHO-TIPEAMETHONH cpenbl (OTCYTCTBHE
OTrpaHMUYEHUN peanbHON CPelbl U BOZMOXKHOCTh €€ JTOTIOJIHEHHUS );

— YHHBEPCaJIbHOCTH (BO3MOKHOCTh MMPUMEHEHHS JUIsl CO3aHHsI 00pa30B JOMOTHEHHOM
pPEAIbHOCTH B JTIOOBIX Y4EOHBIX MOCOOHSX);

— TEepCHeKTHBA JOJTOCPOYHOM CIIy>KOBI MPOAYKTa (BO3MOXKHOCTH 3aMEHBI KOHTEHTa
0e3 U3MEHEeHUs HaleyaTaHHOTO MOCO0us);

— JOCTYMHOCTH (IS HAIllel TEXHOJIOTUHU HEe HaJl0 HUYEeTo KpoMe TenedoHa ¢ Kamepoii).

PucyHKu B MOATOTOBIEHHOM MaTepHalie Mo OMOJIOTHH BU3YATU3UPYIOTCS TPEMSI CIIOCO-
0aMu: mepexoa0M IO CChUIKe, creHepupoBaHHoi QR-komoM, aeMoHcTpanueil gif-anumanun
COOTBETCTBYIOIIEH TeMaTHUKU win 3D-monenu, KOTOpyHO MOXKHO BpamiaTh AJisg Haunbolee
ynoOHoro 0630pa. MoOHIIbHBIE YCTPOICTBA JODKHBI UMETh TOCTYTI K HHTEPHETY, TaK KaK BCE
BUc0(ailsibl U MPE3EHTALNU XPAHATCS YAaIEHHO (Ha cepBepax).

DKOHOMHUYECKasi 3HAYUMOCTh MPOEKTa 3aKII0YaeTcs B TOM, YTO TpeXMepHas rpaduka
no3Bossier Oosee 3(h(HEKTUBHO MPOJAEMOHCTPHPOBATH MOJENb, HE OOpaIlasch K pealbHBIM
00BEKTaM, KOTOPBIE MOTYT OBITH HETOCTYMHBIMU (KOPAJIJIOBBIN pHQ) MK ONacHBIMU (JIECHOM
Mo’kap, aKyja), MOTYT HaXOJUTHCS TaJeKO UIN CTOUTh TOPOTO.

ConuanpHas 3HaUUMOCTb IIPOEKTA 3aKIHYAETCA B PA3BUTUM M ONTHUMM3ALMM IPOLEC-
COB 00pa3oBaHUs YYalIMXCs MOCPEACTBOM BHU3yalM3allMd 00pa3oB M3 y4eOHBIX MOCOOMIA C
HCITOJIb30BAHNEM TEXHOJIOTMM JTONOJHEHHOM peallbHOCTU. IIpOeKT HaXoauTCs Ha CTaauu Co-
3/IaHHsI CEPBEPHON YacCTH MPUIIOKEHHUs, KoTopasi Oy/eT 3arpyartb JaHHBIE U3 CETH, a MOJb-
30BaTeNd CMOTYT J00ABIATH TyZa CBOM GoTorpaduu 1 BUAcOo(ailibl K HUM.
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HUPPOBBIE TEXHOJIOTU KAK BAYKHAS COCTABJIAIOLLIASA
WHHOBAIIMOHHOM SKOHOMMUWKHA CTPAHBI
Botimewonox M.A.
T'ocyoapcmeennoe npeonpusmue « Hayuno-mexnonocuuecxkuii napk BHTY «llonumexnuxy

Abstract: the importance of digital technologies for the innovative development of a country is considered.
The main features of the digitalization process of research and innovation activities are highlighted.

Pa3Butre coBpeMeHHOro 00IIeCTBa COMPOBOXKIACTCS IEPEXOIOM OT UHAYCTPUATIHLHON K
UHPOPMAMOHHO-IM(PPOBOI MOJIENU €ro cymiecTBoBaHusA. L{npoBbie TEXHOJIOTHH TOCTE-
MIEHHO BHENPSIOTCS BO Bce cephbl 0OIIECTBEHHOM KU3HU, (POPMHPYST HOBBIE TEHACHIIUU UX
pa3BuTHs. BHenpenue u npoaBmkeHne HU(GPOBBIX TEXHOJIOTHI B OOILIECTBE MPEAINOJIAraeT,
YTO BCE OCHOBHBIE OOIIIECTBEHHBIC MPOIIECCHI (MPOU3BOJICTBO, pacipeaeiieHre, moTpedaeHne)
HEpa3pBIBHO CBs3aHbI C TEHEPHUPOBAHNEM U aKKyMYJIHPOBAHWEM MH(POPMALMOHHBIX TOTOKOB,
npesCcTaBiIeHHbIX B HU(poBoM BHe. [10SBISAIOTCS Takue HOBbIE MOHATHUS KaK «CKBO3HBIE UH-
(opMallMOHHBIE TEXHOJIOTHW», «UU(pOBas TpaHChOpMaLUs», «UUPPOBas HKOHOMHKAY,
«3KOHOMMKA 3HAHMM.

B coBpeMeHHBIX yCIOBUAX INTOOAIBHON KOHKYPEHIIMH WHHOBAI[MOHHOE pa3BUTHE CTpa-
HBI PAKTHYECKU HEBO3MOXKHO 0e3 3((hEeKTUBHOTO BHEIPEHUS M MPUMEHEHUs IU(PPOBHIX pe-
IICHUI B MHHOBAIIMOHHOM AesTenbHOCTH. HoBbIe HM(POBBIE TEXHOIOTUU U TIOCTPOCHHBIC HA
ux 0ase mIaTGopmbl MO3BOJIAIOT ONTUMHU3UPOBATH MPOLIECC B3AUMOACHCTBUS CYOBEKTOB XO-
3s1ICTBOBAHMUS, CYIIECTBEHHO YCKOPUTH MOUCK MH(POPMALIMH 110 PA3IUYHBIM aCIeKTaM Hayd-
HO-TEXHMYECKON JAESITeTbHOCTH W WHHOBAI[MOHHOM N€ATEIbHOCTH, COKPAaTUTh BpeMs Ha
BHE/IPEHHE ¥ KOMMEPLUAIN3ALUI0 THHOBAIIMOHHON M HAYYHO-TEXHHUYECKOW MPOTYKIIUH.

B nacrosmee Bpems B cepe mupoBBIX TEXHOJIOTHH M PEIIEHUN BBIACISICTCS JBE OC-
HOBHBIE OTpaciu: 1) MHPOPMALMOHHO-KOMMYHHUKAIIMOHHAS OTpacib, B KOTOPOW CO3AAI0TCS
TEXHOJIOTHH, UCIIOJIb3YIOLIUE CPECTBA MUKPOIIEKTPOHUKH AJIsi cOOpa, XpaHeHus, o00paboTKw,
nepeaayn JaHHbIX; 2) OTpacib WHPOPMALMOHHBIX TEXHOJIOTUH, pE3yIbTaTOM JAESTEIbHOCTH,
KOTOPOM SIBJISIOTCS YCIYTH, IpeIHa3HAYCHHbIE ISl COIEUCTBUS BBIMONHEHNIO QYHKIUI cO0-
pa, mpeoOpa3oBaHusl, XpaHEHHs! JaHHBIX U UH(OPMAIMH JIEKTPOHHBIM criocobom [1].

Cpenu OCHOBHBIX OTJIMYUTEIBHBIX 0COOCHHOCTEH (D pOBU3AIUU TTPOILIECCOB B 00JIACTH
HAYYHO-HMCCIIEI0BATEIbCKON U MHHOBAIIMOHHOM JIE€ATEIIbHOCTH MOYKHO BBIJICIUTH CIEAYIOLIHE:

— JIeATENBHOCTh CYOBEKTOB XO3SHICTBOBAHMS KOHIIGHTPUPYETCS BOKPYT IH(PPOBBIX
margopM, oOBEAMHSIONUX UX B €AUHYI0 MH()OPMAITMOHHYIO Cpeay, YTO MO3BOJsIeT dhdek-
TUBHO B3aUMO/ICHICTBOBATH;

— CTaHJapTH3aIMs U YHUPHUKAIKS WHOOPMALIUHU TIO MPeIaraéMbIM HHXUHUPHHTOBBIM
yCIIyraM U HayYHO-TEXHUYECKONW M MHHOBAIMOHHON MPOIYKIIMHU, YTO IMO3BOJISET BBLACIATH
IeJIeBbIE TPYIIITBI HOTECHIUATBHBIX TIOTPEOUTENCH;

— BO3MOXKHOCTh B3aUMOJEHCTBUS pa3paOOTYMKOB HAyUYHO-TEXHHUECKON MPOAYKIHMU U
MOTEHIIMAIIBHBIX MTOTpeOuTeNeit mocpeacTBOM IH(PPOBLIX MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA, YTO YCKOPSIET MPOIECC €€ BHEIPEHUS 1 KOMMEPIUATH3aIINH.

CHHCOK MCIO0Ib30BAHHBIX HCTOYHHKOB:
1. beikoBekas E.H., Xapuwunasa I'.I1., Kapustymmuna FO.H. CoBpemennbie TeHAeHINN H(D-
POBU3ALMU UHHOBAIMOHHOTO Tpotiecca // Yrpasienue. 2018. Nel (19). URL: https://cyberleninka.ru/
article/n/sovremennye-tendentsii-tsifrovizatsii-innovatsionnogo-protsessa (1ara oOparieHus:
13.05.2021).
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YK 621.9.011
BUOHUYECKOE MK3-UCCJIEJOBAHUE HAIIPA)KEHHO-
JE®OPMHUPOBAHHOI'O COCTOSIHUSA CTBOJIA HITHIKOBOM IOKKH
Hosnap C.C., [lenxuna A./[., yooiickuii A.A., babvinés A.C.
benopyccruii nayuonanbHwili mexHuuecKull yHueepcumem

Abstract: FEA simulation of the Yucca aloifolia bionic load-bearing structure is provided. The prox-
imity of the yucca trunk shape to the ideal equally-stressed beam is stated. A new technic of distorted
bionic shape improving is described and tested. FEA-approved bionic-shaped beams are found out as
perspective for load-bearing consoles and tuned-mass dampers in the machine tools, e.g.

B pabote ocymiecTBiIeH KOMITBIOTEPH30BAHHBIN OMOHMYECKUN TMOAX0J K PACTCHHIO
Yucca aloifolia. (nanee — 1okka). OcoOOEHHOCTBIO IOKKHU SIBIISIETCS BBIPA3UTEIBHBIA CTBOJ C
CaMOOPraHW30BAHHOW HMCKPUBIECHHOCTBIO U IEPEMEHHBIM CEYEHHEM, HECYUIUH KpOHY H3
MITHIKOBUIHBIX JTHCTHEB. CTBOI SIBISIETCSI OOBEKTOM MHTEpPECca B BHIMIOJTHEHHOM MOJCIUPOBA-
HuU ¢ nomoupo MKD.

CrBoux mpencranisier co00il KOHCONIb. PaccMOTpeHbI BapuaHThl HArpy>KEHUsI COOCTBEH-
HBIM BECOM M BETPOBOUW Harpy3kou. JlJisi BUPTYyaJIbHBIX HCIBITAHUN CTBOJ OKKHA YHUKaJIEH
TEM, YTO BETEP CO3/1aeT TOJIBKO CHIIYy (HO HE MOMEHT) B MECTE MOYTH TOUEYHOTO COMPSIKEHHS
CTBOJIA Y KPOHBI.

[TapTus opamkepeiHbIX pacTeHuil OblTa U3MepeHa U Bocco3naHa B 3D-mpoctpaHcTBe.
N3 nabopa commmoB paszpaboransl opuruHaibHble MKO-monenu. Pactenust mpencraBieHbI
Kak Hecymue cucteMbl. [1omoOpanbl cBOMCTBA MaTepuaioB U CHOPMYIUPOBAHBI TPAHUYHEIE
ycnoBus. [IpoBeaeHbl cTaTHyecKuil, MOJaIbHbBIN U rapMoHuYeckuil Buabl MKO-pacuetos.

MKD-ananu3 mokasai, 4to JedopMaIliOHHbIC TIEPEMEIICHUS] PACTEHUS SIBIISIOTCSI CMECHIO
SKCIIEHTPUYHOTO C)KAaTHsI CTBOJA M €ro M3ruda Kak KpUBOJMHEHHOMN Oalku MEpEeMEHHOIo ceye-
HusA. C OfHON CTOPOHBI CTBOJIA HAOMIOMAETCS pacTshKEHUE, a ¢ Apyrou cxatue. Hamudue BbITS-
HYTBIX IIOJIOC PACTSHKEHUS U CKATHsI YKA3bIBAET, YTO CTBOJI CTPEMUTCS K KOHLEIIMHA PABHONIPOY-
HoW Oanku. OpHaKo, B CpeHEH TPEeTH CTBOJNA TMPOUCXOMUT CYIIECTBEHHAs KOHIICHTPALUS
HanpspKeHUH. [[pUIrHOM 3TOrO SBISIOTCS JIOKAJIbHBIC U3TMMOBI U YTOHEHUs CTBOJIA. MOYKHO TO-
BOPUTb, UTO JTAHHBII AK3EMIUTP IOKKH SBISACTCS 803MYUeHHO OMOHUYECKON (POPMOH.
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Puc. 1 — KapTuHBI SKBUBAJICHTHBIX HANIPSDKEHUH I 0a30BOTO CTBOJIA IOKKH (CIIpaBa)
U IBYX MOAM(UIIMPOBAHHBIX CTBOJIOB (LIEHTP U clieBa) oA aeiictsueM cuiibl BeTpa 0,1 kH (MIla; x5)

PanmonanbHO MOMBITATHCS OCJIA0UTH KOHLEHTPATOPhI JOKaIbHBIMU MepamHu. [Ipemio-
KEH IBPUCTUYCCKUIN OMTUMU3AIMOHHBIN MMOAX0/I, 3aKIIOYAONIUICS B BUPTYaILHOM J00aBIIe-
HUW HEOOJBIIUX MOPIMI MaTepuala M OlleHKe pe3yibTaToB myteM MKD-pacuera. Komribro-
TEPHOE HCIIBITAHUE TPEX BAPUAHTOB CTBOJIA FOKKH, TIOKA3aJI0, YTO JaHHAs uaes dPGeKTUBHA.
CtBOJ pacTeHus cTaHOBHUTCA Oosee xecTkuM (Ha 15%). JlokanbHble HANPSDKEHUS! B KOHIICH-
Tparopax nagaiT Ha 35%. BupTyanbHblii CTBON IOKKH MOXET CTaTh MOCTABIIUKOM 3(dek-
TUBHBIX OMOHMYECKHX Oano4yHBIX (OPM MJIsi NMPUMEHEHUS B CTAaTUKE (CHJIOBBIE KOHCOJIN)
U B IMHAMUKe (MasTHUKOBBIC JeMIIephl U T.11.).
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HUCKYCTBEHHASI HEUPOHHASI CETh KAK CIIOCOB
MN3YUYEHUS DOBOJIIOIIUNU U TEHETUKHU
Jotinuoos C.B.

T'omenvckuti cocyoapcmeennvii ynugepcumem um. @. Ckopumsl

Abstract: the introduction of artificial neural network technology has been reflected in modern socie-
ty. Today, you can find unmanned vehicles on the streets of cities, and computer programs have been
developed that independently determine what (or who) is depicted in the picture. In connection with
the above, we set the task to learn new things for the study of such branches as evolution and genetics.

OcHoOBHas 11eJ1b: MPOJEMOHCTPUPOBATH CIIOCOOHOCTH BBIYUCIUTEIBHBIX MAIIIMH B HETIO-
CPEJICTBEHHOM MOMOIIY U3yUeHUsI HAYK; pa300paThCs B MOHATHIX UCKYCCTBEHHBIH HHTEIIIEKT
(manee MU-cetn), MmammHHOE 00y4YeHHE, NCKYCCTBEHHbIE HEHPOHHBIE ceTH. B nanpHeleM,
CO3/aTh OCHOBAHMS AJIs JaHHBIX MPOLIECCOB, MOCTPOUTH I'paUKH, CPABHUTH, HACKOJIBKO BEP-
HO MbIcasaT UH-ceTn.

B cbope nnpopmanuu HaM MOMOKET BHIYMCIUTENIbHAA TEXHUKA (TIOPTaTUBHBIN KOMITb-
I0Tep), KoTopas OyAeT CHUMyJIHpOBaTh IMOBEJCHHE OPraHW3MOB B mpupone. [lanbHeiimee
HaIlpaBJICHUE HAIIUX HCCIEJOBAaHUN — aHAJIU3 TOr0, KaK BHEIPEHHBIN MCKYCCTBEHHBIM WH-
TEJUIEKT CXO0X C HACTOSIIIIUM MOBEICHUEM OPTaHU3MOB.

He Bcerna ectb BO3MOXXHOCTh U3y4aTh TO, K YEMY CJIOXHO MOa00paThCs, HaIpUMep, K
¢u3nueckuM M OMOXMMHMYECKHM IIPOIECCaM B JKMBBIX OpraHum3Max. BosHukaeT HeoOXomu-
MOCTb BOCCO3[aTh ATOJIOTHIO BBIMEPIIMX BUIOB, MO3HATH MX MOPQOJIOTHIO, (PU3HOIOTHIO,
MIPUYMHBI BO3SHUKHOBEHHS aJalTalllil 0/ BIUSHUEM U3MEHECHHUI YCIOBUIM CPEABI. YIKE TaBHO
€CTh UCKYCCTBEHHBI MHTEJUIEKT, KOTOPBII UTPAET B MIAXMAaThl Jy4Ille, YeM YEMIIMOH MHApa 1O
nraxMataMm. Tak moueMy Obl HE HAMPABUThH 3TOT MUCKYCCTBEHHBIM WHTEIIEKT B HayKy. Pa3pa-
00TaTh reHEeTHUECKU anroput™ s cozganus MM-cuctem, mpu3BaHHBIX ONTUMAIbHO pado-
TaTh B 33JIaHHBIX YCIOBUAX OKPY>KAIOIIECH CPebl JUIsl JOCTUKEHUS TOCTABICHHOM LIEIH.

UenoBek CTpEeMHUTHCA K YNPOUIEHUIO CBOEH AEATEIBHOCTH, B TOM YHUCJIE U MO3TOBOH,
MO3TOMY CO31aET TO, 4TO OyZeT MBICIUTH 3a Hero. JlaBaiiTe mpeacTtaBum, 4Tto OyAeT, eciu
MamuHa pazoepércs B crpykrype JAHK, B 3akOHOMEPHOCTSAX BO3HUKHOBEHHS T€HOTHIIOB IO/
BIIMSIHUEM OKpY>Karollel cpelibl Ha opranu3M. B HacTosiliee BpeMsi HauaThl UCCIIEIOBAHUS B
TAaHHOM 00JIaCTH.

[IpoBenst aHanmu3 JUTEPATYPHBIX MCTOYHUKOB C IENBIO JEMOHCTPAIMH CIOCOOHOCTH
BBIUHCIUTENbHBIX MAlIMH B HEMOCPEICTBEHHON MOMOINIM HM3Yy4YeHHs HayK, pa3oOpaics B MO-
HSTUSX UCKYCCTBEHHBIN MHTEIUICKT, MAIIMHHOE 00yUYeHUE, NICKYCCTBCHHBIC HEHPOHHBIE CETH.
[Toyunn ocHOBaHMsI I NadbHEHIIIEH UCCIIeI0BaTeIbCKOM paboThl s co3nanus U-cetn B
OMOJIOTUYECKHX MpOoIeccax.

JlanHass TeMa OYeHBb MPUBJICKAET CBOEH 3arajoyHOCThIO. B coBpeMeHHOM oOmecTBe
HaIIUIO CBOE OTPa)KEHUE BHEIPEHUE TEXHOJIOTUHU UCKYCCTBEHHBIX HEUPOHHBIX ceTel. CeroaHs
Ha yJIUIaX TOPOJI0B MOKHO BCTPETUTh OECMUIOTHBIE MALINHbI, Pa3pab0TaHbl KOMIIBIOTEPHbBIE
POrPaMMBbI, CAMOCTOSITETILHO OIpEAeTSIoNIie, 4To (MM KTO) M300paKeHO Ha KapTUHKe. B
CBSI3M C BBILLIEU3TIOKEHHBIM, ObUTIa MTPOAHATM3UPOBAHA 33/a4a, U BO3MOXKHOCTH OCYIIECTBIIE-
HUs1, HOBOTO JJII U3yUEHHUS TAKUX OTpaciiei Kak SBOIIOLUS U T€HETHKA.

N3 TexcTa MBI NOHSUIM, YTO UCKYCCTBEHHBIM MHTEJUIEKT — HAyKa U TEXHOJOTHs CO3/1a-
HUSl MHTEJUICKTYAIbHBIX MAIIHH, OCOOCHHO HMHTEJUIEKTYyallbHBIX KOMIBIOTEPHBIX MPOTrpamM,
CIOCOOHBIE MOAPAXKAaTh YMCTBEHHOM JEATEIHHOCTH KUBBIX OpraHU3MOB. B OCHOBHOM HMU-
TUPYIOT AESTENbHOCTh YEIOBEKA.

60



MMPOEKTUPOBAHUE CUCTEMbI ABTOPU3AIINN
MO BECKOHTAKTHBIM KAPTAM
Jlybamoska B.B.

Benopycckuii nayuonanvbhbili mexnudeckuil yHugepcumem

Annomayusa: coopan maxem cucmemvi asmopuzayuu. Cozoana 6aza oannvix 05t 00pabomKu u xpa-
Henusi ungopmayuu o noavzoeamensix. Hanucana se6-cmpanuya, obecnewusarowas yOoOHbl Npo-
cmomp 6a3vl OAHHbBIX.

Knroueewle cnosa: asmopuszayus, OeckoHmaxmuvle Kapmul, 6a3bl OAHHbBIX.

DESIGNING A WIRELESS CARD AUTHORIZATION SYSTEM
Dubatouka U.V.
Belarussian national technical university

Abstract: authorization system layout was assembled. The database has been created for processing
and storing information about users. The web page has been written to provide an easy view of the
database.

Keywords: authorization, wireless cards, databases.

BBenenue

B Hacrosiiee BpeMsi OTHUM M3 NMEPCIEKTUBHBIX HAIIPABJICHUN B Pa3BUTUU CUCTEM KOH-
TPOJs U yu€Ta JOCTyNa SABISAIOTCA pa3pabOoTKU B 001acTH aBTOPU3ALMU MO PajMO4acTOTHON
uaentuduxamu (RFID — Radio Frequency Identification). Knrou-kapTel ¢ 3alIUTBIM YHH-
KaJIbHBIM HOMEPOM 00€eCreunBatOT JOCTYII B IOMEIIEHUE COTJIACHO YPOBHIO JIOMYCKa MOJIb30-
BaTells, YKa3aHHOM B 0a3e JaHHbBIX, a Takke y4ér mocemaeMoctu. TakuM oOpa3oM, HeJbio
paboThI siBIsieTCs MOBBIIICHNUE Y()(HEKTUBHOCTH yUéTa TOCEIMAEeMOCTH CTyIeHUECKOU Tabopa-
TOPUH POOOTOTEXHUKH, YIIPOIIEeHUE (POpMUPOBAHUS OTUETOB.

Pe3yabTaThl U 00Cy:KIEHUE

B kauecTBe anmapatHoii miuatdopmbl 66U BEIOpaHbl MUKpOKOHTposuiep ESP32 u cuu-
teiBaTellb RFID-MeTok Ha 6a3e mukpocxembl RC522. TIporpammHoe oOecriedeHrne BEPXHETO
YPOBHsI BKJIIOYAET CUCTEMY yIpaBiieHHs 6a3amu naHHbIX MySQL, ckpunrtoBsiii s3sik PHP,
A3pIK pazMeTku Ao0KyMeHTOoB HTML. beckonTakTtHble KapThl nmpousBoacTBa NXP coorer-
ctBytoT ctanaapty ISO/IEC 14443 A MIFARE Classic 1k, paboratot Ha yactore 13.56MI'1 u
UMEIOT JJIMHY YHUKAJIbHOIO Kitoua 4 Oaiira.

OCHOBOI1 CUCTEMBI SIBJIIETCS CEPBEP C YCTAaHOBJIEHHOM OomnepanMoHHOM cuctemoi Linux.
baza nanneix (bJ1) XpaHuT 3anucu o nMoib30BaTENAX, UX YPOBHE JOCTyIa B CUCTEMY, BpEMEHU
BXOJIa U BbIXOJa U3 nomenieHus. beun Hanucansl BeO-cTpanuisl Ha HTML u PHP, 6narona-
psl yeMy nosy4aeM BO3MOKHOCTb JienaTh 3anpockl B B/l 11s cunteiBanus, o0paboTku u dop-
MaTHpOBaHUS HMH(OpMAILUKM, a TaKKe A00aBICHMs IOJIb30BaTeNeH M PEJaKTUPOBAHUS MX
YPOBHS JOCTyMA.

[TocTpoeHHas cucteMa UMEET MPAKTHYECKYI0 [IEHHOCTh BBUAY €€ TMOKOCTH M MacIlTa-
oupyemoctu. B mepcriektuBe OyneT opraHu3oBaHa cucTeMa OecrepeOOHHOro MUTaHUs; Ha
cilydail BHEHITATHBIX CUTyallMi MPOrpaMMHO pealin3yercs paboTa cucTeMbl 0e3 CBsI3U ¢ cep-
BepoM; OyJleT peaqu30oBaHa BO3MOXKHOCTb JIOCTYIAa K MHAUBUAYAJIbHBIM SUEHKaM XpaHEHUS;
Hanucanue Telegram-06oTa.

BeIiBOABI

1. CopoexTtupoBaHa 6a3a JaHHBIX.

2. CoznaHa BeO-cTpaHuULa sl IPOCMOTpa U pelakTupoBanus 3anuceit B b/l u ¢popmu-
pPOBaHUS OTYETOB.

3. IlpousBeneHa HACTPOIKa KOHTPOJIIEpA U COOPaH OIBITHBINA 00pa3er] CHCTEMBI.
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«MHTEPHET BEHIEN» B ABTOMATH3AIIMA PABOTHI MAJIBIX
CEJIbCKOXO3SIMCTBEHHBIX KOMILIEKCOB 1 ®EPMEPCKUX X035 CTB
3atiyes A.A.

T'omenvckuti cocyoapecmeennvlil ynugepcumem umenu @panyucka CKopunsly

AnHOmauua: agmomamuzayusi U ONMUMUIAYUsL PAOOMbL CElbCKO20 XO3AUCMEA U A2PONPOMbIULIEHHO-
20 KOMNIEKCA 5A8/5emcsl 8adicHOl 3a0auell 015 cneyuanucmos cgepul IT. /s agpgpexmusnozo u payu-
OHATBHO20 UCNONLIOBAHUE 3EMETbHBIX PECYyPCO8 U NOAYYEHUS MAKCUMATLHO2O0 YPOICAS, HE0DXOOUMO
BHEOpeHUe cuCmeM A8MOMAMUKU, AHATU3A U JTOSUCIIUKU CeNbCKOXO3AUCMEEHH020 cekmopa. B pabo-
me Oblia pazpabomana u co30ana CUCmema A6MoMAMuU3aAYUY MAaIblX MeniudHbIX KOMIIEKCO8 U hep-
MEPCKUX X035UCMS, ¢ UChONb308aHuem « Unmepuem eeweiiy.

Abstract: automation and optimization of the work of agriculture and the agro-industrial complex is
an important task for IT specialists. For the efficient and rational use of land resources and obtaining
the maximum yield, it is necessary to introduce automation, analysis and logistics systems in the agri-
cultural sector. In the work, a system of automation of small greenhouse complexes and farms was
developed and created, using the "Internet of Things".

Lesas padorbl. Pa3paboTars cucTteMy aBTOMAaTHU3allMM M ONTUMH3AIMH pabOTHl arpo-
IIPOMBIIUIEHHOTO0 KOMILIEKca. MccmenoBaTe CyIEeCTBYIOIME TEXHOJIOTUA U METO/IbI aBTOMa-
tuzanuu. Co3nare ycTpoiicTBa cOopa U 00pabOTKM AHHBIX JJISi CHUCTEMBl aBTOMATH3ALUH.
Pa3paboraTh anroputmsl Aiist 3p(HEKTUBHOTO BhIPAILIMBAHUS PACTUTEIBHBIX KYJIbTYP.

IHony4yennnie pe3yabrarsl. [Ipy n3y4eHUN COBPEMEHHBIX TEXHOJIOTUN aBTOMAaTU3alUH,
OCHOBHOM aKIIeHT ObLJ clieJlaH Ha CUCTEMbl aBTOMATU3ALUU U YIIPABJICHUS AJIEKTPOHUKOM, ¢
ucnons3oBanueM «MHTepHeT Bemiei». Ha ocHOBe 0a30BBIX BO3MOXKHOCTEH, CYIIECTBYIOIIUX
CHUCTEM «YMHBIN JOM», HCIIOJIb3YEMBIX IS YIPABICHUS U aBTOMATHU3alMU KBApTUD, JOMOB U
3eMeJbHBIX TePPUTOPHIA, ObIIT BEIOpaH OCHOBHOM NMpUHIMUI pa3padaTeiBaeMoii cuctemsl. [Ipu
pa3paboTke cUCTeMbI ObliIa BBICTPOEHA MOCIEI0BaTeNIbHASL TOMOJIOTHS Y3JI0B, HCIIOJIb3YEMbIX
JUIsl TIOCTaBJIeHHBIX Ieniell. TpeboBanoch pa3zpaboTaTh HEHTP sl OOpaOOTKH M YIIpaBICHHS
JAHHBIMH, YCTPOMCTBO cOOpa JaHHBIX, WUCIIOJHSIIONIME yCTpOoHCTBA. bBbUT mpoBeneH aHaM3
MHUKPOKOHTPOJIEPOB, ceHcopoB, DBM u mukpolI3BM, ¢ yuerom TpeOyeMbix mapamerpos. B
KadecTBe IIeHTpa 00paboTKHU U yrpaBiaeHus Obut BeiOpan MukpolI9BM Orange Pi, oneparu-
OHHasl cucTeMa armbian server. YcTpoiicTBa /st cOopa JaHHBIX U UCIOJIHSIONINE MOIYIU
pa3paboTanbl Ha 60a3e mukpokoHTposuiepa ESP8266 ¢ unrepdericom Wi-Fi. Bece co3nannbie
MOJYJI CUCTEMBI pa3pabaThIBAIUCh C YUETOM arpecCUBHON cpeabl ncnoib3oanus. Coznan-
HbIC YCTPOWCTBA MMEIOT BBICOKYIO CTEIEHb MbLIeBIaro3amuimeHHoctd P54 u Beime. O0b-
€IMHEHHE YCTPOMCTB OCYIIeCTBIsAET OecpoBOgHON MapupyTu3arop. Cucrema paboTaeT Kak
B JIOKQJIbHON CETH, TaK U B CETU MHTEPHET, YTO MO3BOJSET KOHTPOJIUPOBATh OOBEKT, OCHA-
IICHHBIN JTAHHOW CUCTEMOM, MUCTAHIMOHHO. JIJis mpoBepKHu 00OpYyHOBaHUS, COBMECTHO C
OonosornyeckuM (hakyIbTETOM OB 3aITyIIeH UK UCCIEI0BaHUI B TEIUIHIIE, YCTAHOBICHHOM
Ha 6a3e YO «['omenbckuii rocyrapcTBeHHbIH yHUBepeuTeT nMenu ®Opaniyicka CKOPUHBD.

BeiBoabl. Vcronb3yeMas crcreMa He UMEET KOHEYHON KOH(HUTypaIiu, MOKET JIOTOJI-
HSTBCS CEHCOpaMU M MCTHOJHsSIOMMUME Omokamu. Co3llaHHasi cUCTeMa Ha MPOTSHXKEHUU roja
UCCJIEIOBAJIaCh B TEIUIMLE YHUBepcUTeTa. OTMEUEHO MOJOXKHUTEIBbHOE BIMSHUE Ha MPOLECC
pocTa BeIpalluBaeMbIX KyJabTyp. [IpoBoguTCsS onTUMU3aLMs peKUMOB SKCIUTyaTallud CHUCTE-
Mbl. CrcTremMa MpOU3BOAUT JIOKAJIbHBIH METEOPOJIOTHYECKUM aHANIU3 U UMEET BO3MOXKHOCTh
CO3aHUs OJIaroMpPUSATHOTO MUKPOKIUMATA.

IIpakTHyeckoe mpuMeHeHne. Pa3paboTaHHBI KOMIUIEKC MOKET OBITh UCIIOJB30BaH B
KayecTBE Y4EOHOTro KOMIUIEKCA ISl M3yYeHHUs CUCTEM aBTOMATH3allMHU, TAKXE B CEIHCKOM
XO35MCTBE JUUIl aBTOMATU3ALMK U ONITUMH3ALUH TIPOLECCA POCTA BBIPAIIIMBAEMBIX KYJIBTYD.
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AJJAIITUBHBINA HEVPOCETEBOM PEI'YJISITOP 1JIS1 YIIPABJIEHU S
MBbE302JJEKTPUUYECKHAM JIBUTATEJIEM BPAIIIEHUSI
Henamiox H.C.
benopyccruii nayuonanvHolil mexHuueckuil yHusepcumem

Abstract: the article describes: 1) what is the piezoelectric effect and its types; 2) promising areas of
application, 3) the complexity of controlling a piezomotor, 4) and a method for solving the complexity
of controlling a piezomotor using neural networks.

[Tee303nexTpudeckuit 3pdekt (rped. piezo — NaBiIO U dIEKTPUIECTBO) — SBJICHUE, Xa-
paKkTepu3yolee BO3SHUKHOBEHHE 3JIEKTPUUECKOM Mossgpu3aluy (MHIYKIMH) MO ASHCTBUEM
MEXaHUYECKUX HANpsUKEHUM WM BO3HUKHOBEHUE NedopMalliu MojA ACHCTBUEM 3JIEKTpUYe-
CKOT'0 TOJIsI B HEKOTOPBIX BellecTBax (Mbe3oKpHcTamiax). Eciu mpe3osaexkTpudeckyo mia-
CTHHY, BBIPE3aHHYIO OIpPEAEICHHBIM 00pa3oM, MOJBEPTHYTh JEHCTBHIO MEXaHMYECKUX
HaNpsHKEHUH (CKaTUIO, PACTSKEHUIO, CIBUTY), TO Ha €€ TIOBEPXHOCTH MOSIBIISIOTCS 3JEKTPH-
YecKHe 3apsabl, 00yCIIOBICHHBIE MOJSPU3ALUEH, — 3TO TaK HA3bIBAEMBIA MPSMOU MHe303(-
(eKT; mpU BHECEHUM TAaKOW IJIACTUHKHU B 3JEKTPUYECKOE IOJie BO3HHMKAeT ee Jedopmarus,
JMHEWHO 3aBUCSAIIAS OT HAMPSHKECHHOCTH JICKTPUIECKOTO TTOJISA, — 00pPAaTHBIN MThe303(PHEKT.

B Hacrosiiiee BpeMst IBJISIETCS aKTyalIbHOM 3a/1aua CO3JjaHusl KOMIIAKTHBIX 0€3 peayKTop-
HBIX BBICOKOTOYHBIX MEXaTPOHHBIX Moaysel. Hampumep, B acTpOHOMHMM, B KOCMHUYECKHX HC-
CJIeIOBaHUSX, I'7ie TpeOyeTcss TOUHask OPUEHTHPOBKA 110 BECbMa MallbIM 00BbEKTaM (3Be3JlaM); B
POOOTOTEXHUUYECKUX KOMILIEKCaX, B OCOOEHHOCTH MOOWJIBHBIX, JUIsl PEILIEHUs 3a/1ad CKaHUPO-
BaHMS, OPUEHTALIMM U CTAOWIM3alMK JAaTYMKOB MH(OPMALMOHHBIX KaHaloB U T.1. IIpeacras-
JISITCSl NEPCIIEKTUBHBIM ITOCTPOCHUE TAKUX MOJYJIEH Ha OCHOBE ITbE303JIEKTPUUYECKUX JBUTA-
TeneH, T.K. OHM 00JIaat0T YHUKAJIBHOM COBOKYITHOCTBIO MOJI0KUTEIBHBIX CBOIMCTB.

IIpuMeHeHHEe NBbE303JIEKTPUYECKUX JBUTATENIEH BpPAILCHUS B CICAALIMX CHCTEMax 3a-
TPYIHSETCS CIIO)KHOCTBIO yNpaBieHWs UMH. [Ibe3oaBurarensb ¢ TOUKM 3pEHMs yIPaBIICHUS
NpeCTaBIseT COO0W HEMMHEHHBI 00BEKT. [IpUIrHOM STOMY SBISIOTCS HEJIWHEHHOCTH The-
30KEepaMUKH, HanboJsee CylIeCTBEHHbIE U3 KOTOPBIX — 3aBUCUMOCTh €€ CBOMCTB OT TeMIlepa-
TYPbl ¥ IbE303JIEKTPUUECKHM TucTepe3uc. OTCyTCTBUE JOCTATOYHO MOJTHON MaTeMaTH4YEeCKON
MOJIEJIM, ONUCBIBAIOIIECH MOBEACHUE ABUTATENsl, 3aTPYAHICT CUHTE3 PEryJIATOPOB KilacCUYe-
CKMMHM METOAAMHU TE€OPHUH YIpaBiieHUdA. [l ylpaBiaeHUs MbE30ABUIATENIEM MOKHO HCIIOJb-
30BaTh MHBEPCHBIA HEHpoceTeBOW perynarop. OqHako, HacTpOHMKa TAaKOro PEryJsaTopa Jo-
BOJILHO CIIOKHBIN U TPYAOEMKHUH MpoIiecc, He MO3BOJISIONINNA MEHSITh BeCOBbIe K03 duineH-
ThI HEMpPOCETH B Mporecce paboThl MEXaTPOHHOI'O MOYJISL.

Jns pemeHust JaHHOM MPOOJIEMbl MOKHO HCIOJIB30BaTh aJaNTHUBHBIA HEWpPOCETEBOM
PEryJsTOp Ul yIPaBIECHUS MbE303JIEKTPUUECKUM JBUTATENIEM BpallleHUs, 00eCIIeYnBaIOLIETo
MOJCTPOUKY KOA((UIIMEHTOB peryisTopa B (yHKIHOHHpYIOMmEeH cucreme. OCHOBHAs uuaes
Ipe1araeéMoro Mnojixojia 3aKiIoyaeTcs B TOM, YTO B IeNb OMNWOKU BBOJUTCS aJalTUBHBIN pe-
TYJISITOp, IOCTPOSHHBIN Ha 6a3e HelpoceTH. BecoBbie KO PHUIMEHTH CETH HACTPAUBAIOTCS
a/IalITUBHBIM PETYJISATOPOM B COOTBETCTBUHU C NPHUHATHIM KPUTEPHEM KadecTBa Oe3 3Tama
npeBapUTENFHOT0 00yUEHHs M TOJBKO MPU HAJTMYWHU OMIHOKK B cucteMe. Kak ToimpKo ommo-
Ka B CUCTEME CTAHOBUTCS MEHBILIE JOIyCTUMOMH, TO KOPPEKTHPOBKA BECOB IPEKPAIAETCH.
KoppektupoBka BeCOB BBINOJIHAETCS JIMLIb AMU30UYECKH, YTO OOECHEUNBAET BBICOKOTOU-
HYIO0 OTpabOTKY MEXaTPOHHBIM MOJyJIEM ObICTPOTEKYIIUX CUTHAJIOB.

CHHCOK MCIO0Ib30BAHHBIX HCTOYHHKOB:
1. [Tee30nmmekTpudeckuii dddekr. / [DnekTponHsli pecypc]. — Pexum moctyma: URL:
https://ru.wikipedia.org/wiki/IIbe303nekTprueckuii 3¢ et
2. Cuctema ynpaBJIeHUsI YJIbTPAa3BYKOBBIMH ITbE303JICKTPUUCCKHUMH JIBUTATEISAMHU. / [Diek-
TpoHHbII pecypc]. — Pexum pmocryma: URL:  http://trudymai.ru/upload/iblock/18b/
bardin_vasilev_rus.pdf? lang=ru&issue=_84
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MOJEJIN U CPEJICTBA KOHTPOJISI JOKYMEHTOB
B OBPA3OBAHUU HA BA3E BJIOKYEWH
Kauan J]. A., Buwunsxos B.A.
Benopycckuii eocyoapcmeentulil yHusepcumem uH@GopMamuk U paouodieKmpoHUKU

Abstract: the project discusses the application of blockchain technology to confirm the reliability of
education documents. Based on previously developed models, algorithms are presented.: issuing a dig-
ital document on education, verification of the request, creating a digital copy of the document, the
conclusion of a smart contract and the publication of the document, confirmation of its authenticity.
Algorithms are implemented programmatically and can be applicable in information management in
other fields of activity.

[TpobGnema moaTBEPKICHUSI JOCTOBEPHOCTH JOKYMEHTOB 00 00pa30BaHUU 3HAYUTEIIHHO
obocTpuiach M CTajla HOCHTh 3MUJAEMUYECKHI XapakTep o0memMupoBoro mMaciraba. B pabo-
Tax [1-2] aBTOpamu npeayiokeHa KOHIICTIIHS U MOJIEH TIPEICTABICHHS U 00paboTKU U PO-
BBIX JIOKYMEHTOB C MCIIOJIb30BAaHUEM TEXHOJIOTMU OJIOKUYEHH.

AnropuTM™ BhIIaYH UG POBOTO JOKYMEHTa 00 00pa30BaHUM COCTOUT M3 ATAIOB:

1. 3anpoc Ha BbIIady IHU(PPOBOTO TOKYMEHTA.

2. Bepuduxaryst SMUTEHTOM MPEAOCTABICHHBIX JaHHbBIX.

3. Co3nganue un¢ppoBoil KOMUK BBIAAHHOTO JOKyMEHTa 00 00pa3oBaHUM B yCTaHOBIICH-
HOM ¢dopMaTe MpeCTaBICHUSI.

4. CMapT-KOHTPAKT JJIs1 My OJIUKAIMK UPPOBOrO JOKYMEHTA.

5. 3arpy3ka 3Hau€HHUS XAII-CYMMBI JOKYMEHTA B IMyOJIUYHYIO CETh OJTOKYEHH.

6. OTnpaBka MUPPOBOTO TOKYMEHTA MOTyYaTENIo.

dopmupoBaHKE 3apoca Ha MOoTydYeHHe HU(PPOBOrO JOKYMEHTa 3aKII04aeTcs B 3arodi-
HEHMU BeO-(POPMBI HA MHTEPHET-TIOpTANIe SMUTEHTA JTOKyMEHTa, TNOO0 OpraHu3aIiuy, YIOIHO-
MOUYCHHOW OCYIIECTBIIATh JaHHbIE JAehcTBUA. Dopma 3ampoca COACPKUT KOHTAKTHBIN e-mail
OTIPABUBIIETO 3aIPOC JIJIsl 00PaTHOMN CBSI3M.

Ha srane Bepudukanuu npoucxXoauT MPOBEpKa BBEACHHBIX MOJIb30BATEIEM JAHHBIX C
y4eToM psiia 0coOeHHOCTE! — JIsl BeprU(UKALIUY TIPe/IaracTcs:

1. HaGop naHHBIX, BKIIOYAIONIMA mepcoHaNbHbId HOMep, PUO, rox mocTymiieHus u
OKOHYAHUSI.

2. Habop maHHBIX, BKITIOYAIONIHA HOMEp JokyMeHTa, DUO.

3. Homep nokymenTa 06 oOpa3oBaHuu

Co3znanue 1dpoBoi KOMUU JOKyMEHTa 00 00pa30BaHUM OCYILECTBIISICTCSI HA OCHOBAHUU
naHHbIX, chopmupoBanHbix B HBJI. LudpoBoil 1OKyMEHT COEepKHUT JaHHBIE JOKYMEHTa 00 00-
pa3oBaHUM YTBEPXKJIEHHOM (POPMBI, @ TaKXkKe BKIIFOUAET NEPCOHATIBHBIN HOMEp U (oTorpaduio.

Ha ocHoBannu MoATBEpKICHHOTO HATWYMS JaHHBIX 00 00pa30BaHHUU MOJIb30BaTENs B 0a3zax
¥ TIOJIFOTOBKU IM(POBOH KOMUHM JOKYMEHTa IIOJIb30BATENIO TPEIaracTcsi 3aKIOYeHue CMapT-
KOHTpAKTa ¢ YBEIOMJICHHEM B BUJIE CChUIKH Ha CMapT-KOHTPAKT B ITyOIMYHOM CeTH OIOKYEHH.

CnHcoK MCNOIb30BAHHBIX HCTOYHHKOB:

1. Kauan, JI.A. Ilogxon u Moaeny MPUMEHEHHUS] TEXHOJIOTHH PAaCTIPEACNEHHBIX PEECTPOB IS
TIOJITBEPKICHUS JJOCTOBEPHOCTH JIOKyMEHTOB B oOpa3oBanuu / [I.A. Kauan, B.A. Bumasikos //
Hoxnager BI'VUP. —2020. — Ne 7. — C. 14-23.

2. Kauan, J[.A. ANTOpUTMBI W peanm3alis WHTCIUICKTYaJlbHBIX areHTOB HWHTETpAIuu
npeanpusaTuidl U yupexaeHuid oopasosanus / J.A. Kauan, B.A. Bumnskos // B Hayu-TexH.
cOOpHHKE MeX/. ceMuHapa «TeleKOMMyHHKAllUU: CHCTEMBI W CETH, ajredpamyeckoe
KOJMpOBaHKUE U 0e30macHOCTh AaHHbIX» — MuHck: BI'VUP, 2020. — C. 12-15.
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NIAEN IJISA MTPOABUKEHUS TikTok BHTY
Konoumaii A.A., Auxo O.B.
benopycckuii hayuonanvHolil mexHuueckuil yHusepcumem

AHnHomayua: 6 smoii cmamve paccmampugaemcsi coyuanvnas cemv TikTok u npeonrazaromes uoeu

onst npoosudicenust TikTok BHTY.
Abstract: This article examines the TikTok social network and offers ideas for promoting TikTok BNTU.

BBenenue. lintepHer — HeoTheMIIEMasl 4YacTh B AKU3HU JIIO/ICH. B HEM KaxKIbIi YeT0BEK
HAXOAWT ISl ce0sl MHTEPECYIOMKe ero TeMbl. KaKaplii CMOTPUT M YUTAET TO, YTO €My JCH-
CTBUTEJILHO HPABUTCS. A COLMAJIBHBIE CETH 3aHSUIM CBOKO TOPAYIO MO3MIMIO BO IJIaBE Hal
OCTaTbHBIMU UCTOYHUKAMH WH(GOPMAIMU U pasBiedeHuit. Cpeu HUX 0c000e MECTO 3aHMMa-
et TikTok. OTo rmobanpHOE COOOIIECTBO, T/I€ JIOIU IETATCS KOPOTKUMH BUICO JUIMHHON HE
0onee MUHYTHI. beCKOHEUHYI0 JICHTY MOIYJIIPHBIX BUIEO, Ha3biBaeMylo PekoMeHnammu, Bu-
1t Bce nosb3oBaTen TikTok. Tlomamas B Hee, BUIEO MOXKET CTaTh MOMYJISAPHBIM, COOpaTh
MHOKECTBO JIAUKOB U MPOCMOTPOB. [10UTH HEBO3MOMXHO CTATh MOMYJISIPHBIM, €CJIM BUJIEO HE
nomnanet B PekoMeHmalmm.

OcHoBHasi yactb. BHTYVY, kak npoasunyTelii BY3, nMeer akkayHTBbl IOYTH BO BCEX
MOMYJIAPHBIX coluanbHBIX ceTsax. Ho, k coxanennto, TikTok BHTY He Tak momysnsipeH, kak
xorenock Obl. [louemy ke Tak momy4miioch? Bo3MoKHO, TTIaBHAs MPUYMHA B TOM, 4TO, KaK U
OOJILIIIMHCTBO JIPYTUX BHUJIEO CO Bcero cBera, Buaeo bBHTY mpocrto ve nmonmagator B Pexomen-
nanuu. Kak 310 M0okHO ncnipaButh? J{J1 Hauana Hy>KHO OIPEAENIUTD LIeNN: 17151 IPUBICYEHUS
MOJIITMCYMKOB HYXCH PETYJISPHBII HHTEPECHBIH MHPOPMATUBHBIA KOHTEHT, IS TTOIMYJISIPHO-
CTH U JIAMKOB — BeCeNbIi U NOCTYNMHBIN. [loce 3Toro cTouT y4ectb HEKOTOPhIE OCOOEHHOCTH:

1. Paccka3zuuk J0JKeH 00J1a/1aTh KUBOM KECTUKYISALUEH 1 MUMHUKOM, C TTOCTaBIICHHON
peubio. 3a TaKMM 4eJI0BEKOM HAaMHOTO MHTEpECHee HabI01aTh.

2. Kamepa momkHa OBITH C XOPOIIUM Pa3peIICHUEM.

3. Ha my3bIky cTouTh 00paTtuTh ocoboe BHUMaHue. OHA TOJKHA HE MPOCTO MOJXOAHUTh
M0 HACTPOSHUIO K BHJCO, HO B OOJBIIMHCTBE CIy4yacB JIydile OyAeT WCIOIb30BaTh MY3bI-
KaJIbHbIE TPEH/IBI.

B kauecTBe nueu s cO3aHUS KOHTEHTAa MOXHO CHHMAaTh BHUJIEO O KaKHUX-TO MPHOO-
pax/ MexaHu3Max/ MHCTpyMEeHTaX/ TeXHUKe. BONbIIMHCTBO Mtoel Bps U OyayT 3HATh, YTO
9TO TaKOE€, HO C MPABWIIBHOM MOIa4eii MOOOHBIE BHICO UMEIOT BCE MAHCHI TONMACTh B Peko-
MeHAanuu. YeaoBeK Mo HaType OYeHb JIOOOMBITEH. JTO 3aJ0KEHO reHeTHYecKku. A uHpop-
Marus, IMoJaHHasl MPaBUIIBHBIM 00pa30M, CIIOCOOHA yBIICUb JIFOOOTO.

Eme onHoi nHTEpecHOM 3aayMKoil OyayT Buaeo o KynbTypHoi xu3nu BHTY. Hanpu-
mep, Becha BHTY. B TikTok oueHp momyisipHbl BUE0, Ha KOTOPBIX JIFO/IX TIOIOT, TAHIIYIOT,
UTPAIOT HAa MY3BIKAJIbHBIX MHCTPYMEHTAX, BBICTyNAOT Ha cueHe. [loTomy 4To 3TO Kpacuso,
Ha TaKO€ MPHUATHO CMOTPETh, TAKOE MPUATHO clymiaTh. [louemy OBl HE BOCIOIB30BATHCS IO~
nynsipHeIM KoHTeHTOM B TikTok u He monmpo6oBath caenaTh 4TO-TO MOX0xKee?

Opnoit 3 nonymnspueimux Tem TikTok sBnsercs romop. WMpen nmiast BUIEO MOXKHO
OpaTh M3 TPEHIOB, aAaNTUPYs MOJA ayAUTOPUIO, U3 pealbHOW Xu3HU. Hampumep, paszHuna
MEXy TIEPBBIM U MOCJIEIHUM Kypcamu, (paKyJIbTeTaMH, YHUBEPCUTETAMHU; Jaiiyxaku AJis OK-
3aMEHOB, KypCOBBIX pa0oT, AUIJIOMOB, JJIsl OCTYHAOMIMX. DTO HMIMPOKask TeMa, Ha KOTOPOH
MO>HO Pa3BEPHYTHCA.

BoiBoa. Vcnonw3ys mpemnokeHHble Bbie uaen o nponasmwkeHuto TikTok BHTY,
KOHTEHT MOXHO OyJeT clelaTh WHTEpPECHee U sipue. DTO MOMOXKET pasHOOOPa3UTh KU3Hb
CTY/ICHTOB, IIPUBJIEYb UX K AKTUBHOM JEITEIIBHOCTU YHHMBEPCHUTETA. TakKe 3TO MOXET IOo-
MOYb B TIPHUBJICYCHUH HOBBIX aOUTYPHEHTOB, KOTOPHIC HIILYyT XOPOIIEe MECTO JIJIsl YUCObI.
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KNPV
Jlankosckas I1.U., Kyuw A., Munnep B., Yemunosuu K., Kanckuii 1.
benopyccruit nayuonanvbHwili mexHuuecKutl yHueepcumem

Abstract: KNPV is a project that combines all the best that is necessary for effective cooperation between
carriers and customers in real time. The platform was created with the aim of developing the practice of
introducing the GPS monitoring function into the transportation management system, reducing the time for
finding transport, as well as optimizing the processes of interaction between the two parties.

The project solution offers reliable environment in which the client and the carrier can
manage their partner base, interact with each other "quickly and to the point", as well as
strengthen ties, thereby saving their time and money.

During the development of KNPV, the strengths and weaknesses of already existing
platforms for organizing transportation were studied. The analysis of the needs was made also
of employees of organizations that hire transport for transportation. It was revealed that there
is no single base in which the client and the carrier could study already individually processed
information about previous transactions, their cost, directions.

Thanks to our platform, it becomes possible!

The advantages that will allow KNPV to become the main tool for comfortable interac-
tion between carriers and customers are:
modern approach to the organization of transportation;

— reliable system of customer identification of the system;
freedom from freight forwarders;
concise and simple interface;

— own GPS map.

More about GPS map

This function will allow the client to find the right car even faster!

Thanks to the development of GPS monitoring in transport, our team decided that the
key advantages of KNPV would be the ability of the client to see the free vehicles of the car-
riers with which he would like or already cooperate. This will allow the client to find quickly
the right carrier and conclude a deal with him.

GPS-sitemap is a new look at the application of the GPS-monitoring system on
transport!

According to preliminary estimates, the projected user flow for the first 2 months is
7 carriers for 12 customers, and in a year — 66 carriers and 126 customers.

In the process of developing a design solution, it became clear that KNPV had a number
of promising areas that, if the project was successfully launched it should be developed.
Among these perspectives:

— creation of versions of the site in different languages;

— organization of the document management system,;
development of additional services;

— implementation of an Al-based automatic carrier selection system (artificial intelligence).

The KNPV team invites to become a reliable and modern platform for thousands of us-
ers of the Republic of Belarus and neighboring countries!
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JIABEPHASA CUCTEMA INEPEJAYUA JTAHHBIX
Jlewenxo A.B., Torcmux A.C., 3a6n06a H.I1.
Qunuan BHTY «Conucopckuti 20cy0apcmeeH bl 20PHO-XUMUYECKUL KOJLIeONC)

Abstract: the work deals with the technology of improvement the lazer data transmission system and
the possibilities of its usage at long distances including mining.

CerojHs 4eJIOBEYECTBO CTOMT HA TIOPOTE HOBOT'O MHUPA, B KOTOPOM OyJIET CO3aHO €/TH-
HO€ MH(OPMALIMOHHOE TPOCTPAHCTBO.

BryTpu ogHOTO 31aHUS TPOJIOKUTH JIMHUM CBSI3M OTHOCUTENBHO JIETKO, HO YKE TIPH CO-
€MHEHUN HECKOJIbKMX OOBEKTOB Ha OOJBIIOM PACCTOSHUM HAauMHAIOTCA CloxHOCTU. C yBe-
JUYEHUEM PACCTOSHUS MEXKIY OOBEKTAaMU yBEIMUMBACTCS HEOOXO0IUMasi MOIITHOCTh MPUEMO-
nepegaTuvKa CUrHaia U (pMHaHCOBBIE 3aTpaThl HA MOHTAX M COAEpKaHHE JTUHHUU CBA3H. A B
CBSI3U C 3aTyXaHUEM DJIEKTPUUECKOTO CUTHAJIA C YBEJIIMYEHUEM PACCTOSHUS JTUHUU CBSI3U BbI-
HY’KJIaeT Ha yCTaHOBKY CPEJCTB YCUJICHUS CUTHAJIA (PEUTEPOB).

Pemennem mnpoOnembl sIBIsieTcss W3MEHEHHE (U3MYECKON Cpeapl Mmepemaadd JaHHBIX
(MeHBIN Kabenb Ha OMTOBOJIOKHO, WJIM HAMpsMYI0 B aTMocdepe), U 3aMeHa JIEKTPUIECKOTO
TOKa Ha CBETOBOE M3IIy4YCHHUE KaK OCHOBHOW HOCUTEIh OMHAPHOTO KOJA.

Jlnst HarasiAHOM IEMOHCTpAlMK BO3MOKHOCTH JIA3€PHBIX CUCTEM NEpeNadyy TaHHBIX MbI
MPEICTABIISIEM CTEH/I JIA3EPHOM CUCTEMBI Mepelauul JaHHbBIX.

OOBEKTOM HCCIIEOBaHMSI SBJIAIOTCS BOMPOCHI pealin3allid MPpOrpaMMHOM W ammapart-
HOM YacTHU CHCTEMBI Mepeaayu MH(popMamuu moCpPEACTBOM HCIONH30BAHUS HAMPABICHHOTO
JIa3epHOro JIyya.

[lenp maHHOW pabOTHI — UCCIIEIOBATh BOMPOCH aBTOMATU3AIMH MEPEIayu COOOIIECHUI
0 JITa3epHOMY JIy4y.

Jlns mepenaun TAHHBIX HEOOXOMIMO COTJIACOBAHWE BBICOKOTO M HU3KOTO HANPSDKCHUS, TIPH-
MEHSIEMBIX KOHTPOJIJIEPOB, YTO MO3BOJISET CO3AaTh MPOTOTHIT CUCTEMBI JIa3epHOM Mepeaun JaHHbIX.

OCHOBHBIM MECTOM HCIOJB30BaHUsS MOAOOHONW CHCTEMBI SIBISIOTCS MECTa C OOJBIITUM
KOJIMYECTBOM JJIEKTPOMArHUTHBI IIOMEX, MeCTa ¢ OOJIbIION YJaJI€HHOCThIO OIlepaTopa OT UC-
MOJTHUTEIILHOTO MeXaHW3Ma WK (pr3udecKasi HeJOCTYITHOCTh K HEMY.

Tak»e npu UCIIOJIB30BAHUU B YCJIOBHSIX IIaXThl IaHHASI CUCTEMa MO3BOJISIET 3HAYUTEIb-
HO YMEHBIIUTh Ta0apuThl IPUEMO-TIEPEIATINKA, YIIPOCTUTh MPUHITUITHAIBLHYIO CXEMY, TaKkKe
IpOIIIe MPOU3BOIUTH €r0 TPAHCIIOPTUPOBKY U MOHTAX, a B CIy4yae MOJIOMKU JAOCTAaTOYHO 3a-
MEHUTHh OJUH (YHKIIMOHATHHBIA OJIOK WM U3MEHUTHh CTPYKTYPY MPOTPAMMBI, €CIIU JaHHBIN
HEHCITPaBHOCTH Obla BeI3BaHa B [10.

ABTOMAaTH3aLIMsI CUCTEM TEPE/laui JAHHBIX SBJISIETCS HEOThEMIJIEMBIM IyHKTOM B MOZEp-
HU3AIMH JIF000T0 MPOU3BOACTBA U YIIyUIIEHUH CUCTEM 0€30I1aCHOCTH Ha JF000M MpPEeANPUSTHH.
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JIOKAJIM3ALIUA U ITIOCTPOEHUE KAPTHBI MECTHOCTH
Mucunxeeuu H.A.
benopyccruii nayuonanvbHwili mexHuuecKull yHueepcumem

Annomauua: npogeden ananu3 cyuwecmsylowux pewenui 6 oonacmu J0KAIu3ayuy u nocmpoeHus
Kkapm mecmuocmu. IIpousseden 6vlbop annapamuoz2o u npozpammHozo obecneuvenus. Paspaboman
COOCMBEHHBI ANCOPUTIM.

Knioueswie cnosa: nokanuzayus, nocmpoenue Kapmol MeCmHOCU.

LOCALIZATION AND TERRAIN MAPPING
Misinkevich N.A.
Belarusian National Technical University

Abstract: the analysis of existing solutions in the field of localization and terrain mapping. Made a
selection of hardware and software. A proprietary algorithm has been developed.
Keywords: localization, mapping.

BBenenue

B Hacrosiee BpeMsi OJHUM W3 NMEPCHEKTUBHBIX HANpPaBICHUN B pa3BUTUU pOOOTOTEX-
HUKHU ¥ aBTOMATH3AIMX SBIISIETCS JIOKAIN3AIUS U IOCTPOCHUE KapT MECTHOCTH MOOMIIbHBIMU
aBTOHOMHBIMM CPEICTBAMU B HEU3BECTHOM MPOCTPAHCTBE WM JJIsi OOHOBJIEHUS KapThl B 3a-
paHee M3BECTHOM IMPOCTPAHCTBE C OJHOBPEMEHHBIM KOHTPOJIEM TEKYILEro MECTOIOIOKEHHS
U npoiiieHHoro myTi. OTHUM U3 MOMYJISIPHBIX PEIICHUHN SBIISICTCS UCIIOJIb30BaHUE JATYHKOB
paccTOSHUS U aITOPUTM, OCHOBAHHBIN Ha MOCIEAYOIIel 00paboTKe 3HAaUeHUH U TOCTPOCHUHU
110 HUM KapThl POCTPaHCTBA. HerocTaTKOM TaKOTO pEelIeHUs SBISIETCS. HEBO3MOKHOCTh OTe-
pPaTHBHO pearupoBaTh Ha U3MEHEHHWE OOCTAHOBKM B MPOCTPAHCTBE, Oy/Ib TO MOSBHBIICECS
NPEMSTCTBHE WIIM YEJIOBEK B 30HE AeHCTBHs. Kaxmplii pa3 TpeOyeTcs mepecTpoiika KapThl B
COOTBETCTBUHM C M3MEHHBILEHCS 00cTaHOBKOH. Takum o0pa3zoMm, Hebl0 paboToi sBIsETCS
ONTUMM3ALMKA M MOBBILIEHHE YPPEKTUBHOCTH METOAOB JIOKAIU3ALMU M MOCTPOCHUS KapT
IPOCTPAHCTBA.

MarepuaJbl 1 METObI

Jlnis perieHust MpuBeIeHHOHN BBIIIE TMPOOIeMbl OBUIO PEIIEHO MCIIOJIb30BaHUE BU3Yallb-
HOU oznomeTpuu. BusyasnbHas OZOMETpUS UMEET BaKHOE 3HAU€HHE B POOOTOTEXHUKE IO-
CKOJIBKY TO3BOJISIET OLICHUTH MEpEeMeIIeHre poOoTa, ero TeKyIyo MO3HULIHUI0 U YCKOPEHHE Ha
OCHOBE JAHHBIX BHMJICONIOTOKA ¢ KaMephl. B kauecTBe anmapaTHO# miat¢opMsl ObUIN BbIOpa-
HBI OJTHOIUTaTHBIA KoMmbioTep Raspberry Pi 4 u kameps! rimy6uns ZED mini.

[Tporpammuoe oOecrieuenne Hamucano B cpeae Robot Operating System(ROS). Anro-
PUTM OCHOBaH Ha 00pa0OTKe BH3YalbHBIX JaHHBIX, MOCTyMaroUMx ¢ kamepsl ZED mini. B
COOTBETCTBUM C HMMH, BBICTPAUBAETCA KapTa B pEalbHOM BPEMEHH, KOTOpas OOHOBISAETCS
npu J1I000M U3MEHEHHUHU OKpY’KaloIiel 00CTaHOBKH.

Pe3yabTaThl U 00Cy:KIEHUE

JlaHHasi CIpOEKTUPOBAHHAs CHUCTEMa MMEET MPAKTHUECKYI0 LIEHHOCTh BBHJY pacIpo-
CTpaHEHHs MOOWJIBHBIX aBTOHOMHBIX cpelcTB. IIpu ucnonb3oBanum €€ noselmaercs 3pdex-
TUBHOCTb U CKOPOCTH palbOThI, a TaKKe MOSABISAETCS BO3MOXXKHOCTh MIHOBEHHO pearupoBaTh
Ha MOSIBJIEHUE Nepe]] poOOTOM MPENATCTBUI.
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MK-1 - POBOT JE3UH®EKTOP PABOUUX U )KWJIbIX IOMEIIIEHU
Haxopneesa FO.A., Ouepemnuii A. M., Ilpoxoposuu C.C.
benopyccruii nayuonanbHvili mexHuuecKull yHueepcumem

Abstract: Today, an urgent problem is the inability to quickly and efficiently process the room. Micro-
organism cleaner is a multifunctional robot sanitizer for working and living spaces. The goal of the
project is to increase the efficiency of processing the room. Project objectives: to study the effective-
ness of the bactericidal action of UV radiation, to develop a special spray gun that sprays an antisep-
tic solution into the atmosphere, to develop the electrical, mechanical and software part of the robot.
In the course of achieving the goals, a mock-up of the robot was built: the electrical and mechanical
parts were built, and the software system was written.

Llenp mpoexTa: MOBBICUTH 3(PPEKTUBHOCTh 0OPaOOTKH MOMEIICHUs. 3aadl MPOCKTa:
U3Y9IUTh IPPEKTUBHOCTh OAKTEPUIIUTHOTO aercTBUs Y D-u3nydeHus, pa3paboTarh CICIH-
ANbHBIN MyJIbBEPU3ATOP, KOTOPBIA paclbuIseT B aTMOc(hepy aHTHCENTUYECKUN pacTBOp, pas-

paboTaTh ANEKTPHUUECKYI0, MEXAaHUYECKYI0 W MPOTPaMMHYIO YacTh po0OoTa. AKTyaJbHOCTb
MPOEKTa 3aKJIF0YAeTCsl B TOM, YTO Ha CETOJHSALIHUI JI€Hb CaMOCTOSITENIbHO MPOBECTH JI€3UH-
Gdek1ro MOMEIIeHNUs 04Y€Hb TSKeNOo. {15 3TOro Hy>KHO BBI3BIBATH CTOPOHHHME KOMITAHWUU. A
peasuy TaKOBBI, UTO M3-3a AMHUIEMHH KOPOHABUpPYCa AC3MH(DEKIIMIO TIOMEIIEHHS HYKHO MPO-
BOJUTH MOCTOSIHHO. U, 6e3yCcI0BHO, poOOT 1e3MH(EKTOP JIETKO pelIaeT ATy 3a1ady.

Microorganism cleaner (MC-1, Ha pycckom MK-1) — 370 MHOTO(YHKIIMOHAIEHBIA PO-
60T ne3uHdexTop pabounx U Kuiblx nomemeHuit. MK-1 mMoxHO ucmonb3oBath Asi 00pa-
00TKH pabouux, y4eOHBIX M MEIUIIMHCKHX TMOMEIIeHUN (OOJIbHHMII, IIKOJ, O(UCOB U Ap.).
Hanunuue takoit ¢pyHKIIMY, KaK YBIQ)XKHEHHUE BO3/IyXa, TOMOTAeT MOAIePKUBATh KOM(POPTHBIN
MHUKPOKJIMMAT B TOMEIIEHNU. POOOT 00e33apakuBaeT moMenieHne 6e3 HaxoxKICHUS YeJI0BeKa
B oOpabateiBaemMoi 30He. MakcuManbHas 3()(PEeKTUBHOCTh Ae3UHPEKIUN MOXKET COCTaBUTh
85,76%. Takast BbicOKas 3(p(HEKTUBHOCTh JOCTUTAETCS COBMEIICHHUEM YIBTPA(HOIETOBOM
00paboTKu ¢ 00pabOTKOM aHTUCENTUYECKUM PACTBOPOM.

B xadectBe ncrounnka Y@ cBera ObUIH BHIOpPAHBI yIbTPa(HUOIETOBBIE CBETOAUOIBI, T.
K. OHU PacCUMTaHbl HA HalpshkeHue 7,5 B. 1 ucnyckaroT u3iydeHue ¢ IJIMHOM BOJIHBI 278 HM.
Takast JHA BOJHBI OKa3bIBaeT OaKkTepHIHIHOE jaelicTBrHe ¢ dPdekTuBHOCTEIO 0KOIo 80%.
Hcxons uz momHocTH cBetoaunonoB 30 BT. Obuto paccuntano Bpems aesuHdpekunu. Bpems
nesuHdekun coctapisieT 10—15 MUHYT 111 KOMHATBI SX7%2,7 M.

Eme onna pynkuus MK-1 — 310 pacnblieHHe KHIKOCTEH B BO3AYIIHOE MTPOCTPAHCTBO
nomMemenus. st atoro B MK-1 nmeercs nynibBepusaTop. B mynsBepru3aTop MOKHO 3aJIMBaTh
KUJKOCTU IS BBITIONHEHUS PA3NWYHBIX 3a7ay: aHTHUCENTUYECKUH PAacTBOP, PacTBOp A
J€3UHCEKLIUU U BOJY.

[Ipoananu3upoBaB CyIIECTBYIOIINE KOMIIOHEHTHI Ha PbIHKE, B Kaue€CTBE OCHOBHBIX
(YHKIIMOHATBHBIX YCTPOHCTB OBLIM BBIOpaHbl: oTinamoyHas ruiata Arduino Uno (Mukpo-
koHTposuiep ATmega328), npaiiBep nuratens L298N, nBurarenu MocTOSHHOTO TOKa C pe-
nykropoM (mepeaarounoe yucio 600:1, moment 2H/m), TCRTS000L MK natuuku npenstT-
ctBusga, LEUVA77MO0HUOO0 Y@ ceetoanoast UVC nunanazona. 4 akkymymsaropa 18650 o
2 MO/ICOEAMHEHBI MOCIEI0BATEIFHO U MO JIBE Maphl MapaijiesibHO, TaHHOE coeluHeHue Oy-
net obecrieunBath 8,4 B. nmutanus u odmywo émkocth 6000MA. TokonoTpebiieHne cocTas-
nsiet 4000 MA /4.

I"aGaputhbie pazmepsr 300x300x70 mm. Mmerotest 2 miapoBbie oropsl. J[Ba Koeca pacrosna-
TaloTCs Ha OTHOM TOPH30HTAIIBHOM OCH, YTO MO3BOJISIET POOOTY OCYILECTBISATH PA3BOPOTHI HA MECTE.

B xoxe moctmkenus menei ObUT MOCTPOEH MakeT pobota. POOGOT MMeeT BHICOKYIO Ma-
HEBPEHHOCTH, YTO MO3BOJSET eMy o0OpaboTarh r0b0e momemienue. [Ipu momomy anmapar-
HBIX CPEACTB poOOT Ne3uHPEKTOP 3P HEKTUBHO MPOBOAUT 0OPaOOTKY TOMEIICHHIA.
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BHEJIPEHUE TEXHOJIOI' MM BIG DATA 1 SMART DATA
B COBPEMEHHbBIV MAPKETHUHT NPEINPUATAN
Hununenxo B.J[., IIpoy T.A.
benopyccruii hayuonanvHolil mexHuueckuil yHusepcumem

Abstract: the scientific work examines the process of introducing modern Big Data and Smart Data
technologies into the marketing of enterprises from the point of view of the effectiveness of the percep-
tion of advertising by the target audience and the impact on sales growth.

BBenenne. B mMapkeTHHre mpeanpusTHA CyHIecTBYyeT NpoOieMa HEeJOCTaTOYHOW TOY-
HOCTH JIaHHBIX aHAJUTUYECKUX MapKETUHIOBBIX OMPOCOB U CI0XKHOCTU MHAMBUYaJIbHOM 00-
paboTKM OOJBIIOTO KOJUYECTBA MH(OPMAINK, HA OCHOBE KOTOPBIX CTPOUTCS U(pOBas pe-
KJaMmHas ctpaterus. Vcnosb3oBanue texHonoruil Big Data, ux aHaiu3 u npaBWIIbHOE HC-
MOJIb30BaHUE MOXKET IOMOYb B pPACIIMPEHUH LEJEeBOM ayJUTOpUU IPOU3BOJIUMOTO
npennpusaTuaMu benapycu npoaykra.

OcHoBHas 4yacTh. AkTHBHOE BHenpeHue Big Data B MapkeTHHI JaeT KOMIIAHUSAM P
NPEeUMYIIECTB: CO3/laHWEe HanboJjiee TOYHOTO IMOPTpETa MOTPEOUTENs, MpPEeICKa3aHUue pPEeaKLUH
JFONIE HA MapKETHHTOBBIE «COOOIICHUS» ¥ TPETIOKEHHUS, IEPCOHATN3AIMS PEKIAMHBIX CO00-
IIEHUH, ONTUMHU3ALMS IPOU3BOJICTBA U CTpaTeruil pacnpenenenus, pasputue digital-mapkeTuHra
Y PEKJIaMHBIX KaMIIaHUH, OJyUYEeHUE JIyUlIero MpeAcTaBlIeHUs O IPOU3BOAUMOM NpoaykTe. W3-
MEHSETCSl BOCIPHUITUE NPUBBIYHBIX PEKJIAMHBIX MHCTPYMEHTOB, KOMIUIEKC MapKETHHIa IOIOJ-
HsIETCS HIESIMHU B YEThIpEX cepax: MpOoABIKEHHE, IPOTYKT, MECTO, CTOUMOCTb.

[TosiBjIeHHE HOBBIX MCTOYHUKOB JAHHBIX M HOBBIX CHOCOOOB aHajIM3a OTKPBIBACT INEpen
MapKeToJIoraMi Maccy Bo3MokHocTell. Hanpumep, pa3BuTre pbiHKa HU(PPOBBIX YCTPOUCTB IS
3I0pOBbSl U (PUTHECA MO3BOJISIET HE TOJIBKO MOTPEOUTENIO aHAIU3UPOBATh COOCTBEHHBIC JIaH-
HbIE, HO M MapKETOJIOraM y3HaTh (PU3MOJIOTHUECKYIO PEAKIMIO KJIMEHTA HA PEKJIaMHbIe 00bsB-
JIeHUs], 1IeHbl, NPOAYKThl U T.1. Ocobe BHUMaHUE yIeNseTcs TEXHOJOTMSM paclio3HaBaHUS
JMYHOCTH, TIO3BOJIAIOLIUM 00Jiee TOUHO MOHUMATh, KAaKUE PEKJIaMHbBIE 1 MAapKETUHIOBBIE MaTe-
puanbl BUAUT M IMOHUMAET MOTPeOUTENb, BBICTPOUTH IMPABUIIbHBIE MapaMeTphbl PEKIAMHBIX
KaMnaHuil. PaciypeHrie MICTOUHMKOB JIaHHBIX TPeOyeT OT MapKETOJIOIOB CKOPEHIIIErO MepPexo-
na oT Bonpoca «I'ie B3sTh AaHHbIE?» K Bompocy «Kak nx o6paborath?». BaxkHee cTaHOBUTCS
TO, KaK/€ JaHHbIE CTOMT COOMpAaTh, KaKUE 3a/laui CTaBUTh NIPU aHAIU3€, KaK BHEIPSTH MOJY-
yeHHble JaHHble. [loka uaer ocBoeHue Texnonoruit Big Data, Gosee nmporpeccuBHble KOMITAHUH
HAYMHAIOT OcBamBaTh uaeu Smart Data. /laHHbIe HEe 00s3aTEIBHO JOKHBI OBITH OOJIBITUMHU,
OHU JIOJDKHBI CTaTh MOJIE3HBIMHU AJIs1 Ou3Heca. [IpumepoM yMHOro HMCHOJIb30BaHMS JTaHHBIX B
MapKETUHT€ MOXET CTaTh reorpapuuecKuil aHaiu3 pacroyioKEHUs] Mara3uHoOB, TOUEK KOHTAaK-
TOB C MOTPEOMUTENIIMH KaKk caMOil KOMIIAHWMH, TaK M ee KOHKypeHToB. Eciu Ha reopaHHble
HAJIO)KUTh MHPOPMALIMIO O MECTaxX MPOXKMBAHUS WM OCHOBHOI'O BPEMSIIIPENPOBOXKICHUS IO-
TpebuTenei, To MOXKHO 3aMETUTh BBITOJHBIE MECTa JUI OpPraHU3alMi TOUYEK KOHTAKTOB, ONTH-
MU3UPOBATh PACIOIOKEHNE COOCTBEHHBIX TOProBbIX MPOCTpaHCTB. B TakoMm ciyuyae mpoucxo-
JUT coueTaHue OOJBIINX JAHHBIX (MECTa MPOXKUBAHUS KJIMEHTOB) U3 CTOPOHHUX MCTOYHUKOB
(maHHBIE 00 ATAXXHOCTH, CTOMMOCTH KBA/IPATHOTO METPA) M MAJIBIX JIAHHBIX KOMITaHUH (ajpeca
TOYEK MPOJIaXK WJIM KOHTAKTOB C MOTPEOUTEIEM) U NPEBPAILEHUE UX B YMHBIE.

3akiarovyenue. B coBpeMeHHBIX yCIIOBUSX MPOUCXOJUT CErMEHTUPOBAHME TEXHOJIOTHUI
Big Data u ux orpacieBas cnenuannzanusi. MapKkeTHHT EPEXOJUT OT UCTHOIb30BaHUS 0OJIb-
IIUX JaHHBIX K TpaHC(HOpPMAIMK TEXHOJOTUH MOJ MX JIEHCTBHEM: Ha IEPBOE MECTO BBIXOIHT
aHaAJIUTHKA, MOSBIISIIOTCS HOBbIE MApKETUHIOBBIE TEXHOJIOTUH Ha cThike Big Data u xoHkpeT-
HBIX MapKEeTHHTOBBIX HHCTPYMEHTOB. C momonipio TexHojoruidi Big Data u Smart Data mox-
HO MOJIyYUTh CUCTEMATU3UPOBAHHYIO HH(POPMALIHIO O OOJIBIIIOM KOJIMYECTBE MOTEHIMATbHBIX
noTpeduTesneil, KoTopasi MOXKET ObITh UCIOJB30BaHA MAPKETUHIOBBIMU OTAEIaMU MpeAnpus-
TUH C LIETBIO YBEINYEHHS KOJINYECTBA MTPOJAXK.
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O®OPMUPOBAHHUE LIU®POBBIX KOMIIETEHIIUU ITEPCOHAJIA OPI'TAHU3ALIUA
Ilooyneitixo A.A.
benopyccruii nayuonanvbHvili mexHuuecKull yHugepcumem

Abstract: the article discusses the problem of a modern organization — the development of new skills
and competencies of personnel in digital activity. There is determination of the main competencies of a
modern employee of an organization that has chosen the digital path of development.

[To mepe mepexona Ha MUQPPOBONM MyTh Pa3BUTHs OPTraHU3AINU BBIHYKICHBI PEIIaTh
OJIHY U3 TJIABHBIX TTPOOJIEM — MOUCK Ha PBIHKE TPy JOCTATOYHOTO KOJIMYECTBA KaJIpOB C He-
obxomumoii kBanmupukanuen. Copoc Ha CHEIUAIMCTOB B 00JacTH HWH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (MKT) 3HaumTenpbHO mpeBbIaeT mpeaiokeHne. MoxXHO
MPENONI0KUTh, YTO B ONIpKaiiinee BpeMsi MOTPeOHOCTh B BHICOKOKBATH(DHUIIMPOBAHHBIX Kajl-
pax B cdepe UKT Oynmer pactu, mo3ToMy KpaiiHE BaXKHO OMPEICIIUTh KOMIIETCHIIUN CTICIHA-
JUCTOB JIJISl Pa3BUTHUS UX MU(GPOBON BOCIPUUMUYUBOCTH M PEATU3alMU CTPATETHH ITUPPOBOTO
pPa3BUTHS OpTraHU3AIUH.

CoryacHO OTYeTy aHaTUTUYECKON KommnaHuu Deloitte BOompockl aganTaiiuy AesITeIbHO-
CTH OpraHu3aliil K U3MEHEHHUSM, BBI3BAHHBIM IpOLIECCOM LU(POBU3ALUM, SBISIOTCS aKTYy-
aNbHBIMU ISl KOMIAHUM Bo BceM Mupe. 70% H3 OMpOIIEHHBIX PYKOBOAMTENECH OTMEuaroT,
YTO MX OpPraHM3allys U MEepCOHANl HE TOTOBBI K TaKUM IUQPPOBBIM TpaHcopmarmsam. [Ipo-
OJIEMHBIMH 30HAMHU B Pa3BUTHH KBAIM(UIIMPOBAHHBIX KaIpOB OMPEACICHO HU3KOE Pa3BUTUE
TEXHUUYECKUX U MPOPeCcCHOHATBHBIX KoMIteTeHIui. Oxono 90% mnpodeccuit Ha COBpeMEHHOM
pBIHKE Tpyaa TpeOyioT Hanuyus HUGPOBLIX HAaBBHIKOB. Cpely TaKUX HaBBIKOB MOYKHO BbIfe-
JUTh: KPUTHUECKOE MBIIICHUE, YMEHHE paboTaTh B KOMaHe, NPeIPUUMYHNBOCTb, KPEaTHUB-
HOCTb, HETBOPHUHT U T.II.

BriiennM ocHOBHBIE IIU(DPOBBIE KOMIIETEHIINU, KOTOPHIMU JTOJIKEH 00J1aaTh COTPYIHHK:

— YMEHHE OCYIIECTBIISITh MOHUTOPUHT UTOTOB TPYAOBOU JIEATENBHOCTH, CONOCTABIIATh JIOCTHUT-
HYTBII pe3yJIbTaT C YCTAaHOBJICHHBIMH TIEJISIMH, BBISIBIISITH TCHICHIIMN Y 3aKOHOMEPHOCTH Pa3BUTHS;

— TeXHUYECKHE HABBIKU 10 OpraHU3aIii paboThl B OHJIAWH-IIPOCTPAHCTBE;

— KOMMYHHUKaTUBHBIE HAaBbIKU U 3MOIMOHATIbHBIA UHTEIJICKT;

— yMEHHE OpraHU30BBIBATh YIIPABICHUE MIEPCOHATIOM B OHJIAWH-TIPOCTPAHCTBE;

— HaBBIK  KOMaHJ000pa3oBaHus,  yMEHHE  oOecneunBaTh  WHGPOPMALMOHHO-
KOMMYHHKAITIOHHOE B3aUMOJICHCTBUE;

— HaBBIK 00€CIICYCHHS aBTOMATH3AIUH TPOIIECCOB;

— CaMOJIMCUUIUIMHA, OTBETCTBEHHOCTh, CAMOMOTHBAIIMS: CaMOOOPIaHM30BAHHOCTD,
KOHIICHTpAllMU BHUMAaHUS Ha IPUOPUTETHBIX JeIax;

— HaBBIKU JIMYHOTO TaM-MEHEXMEHTA ¥ TPAMOTHOTO TJIAHUPOBAHUS;

— TMOKOCTh ¥ ONIEPAaTHBHOCTD;

— MpUMEeHEeHHEe HaBBIKOB I T-MpOEKTOB: 0TKa3 OT 3MOIMOHATLHOTO YIPABICHHS B TIOJb-
3y OpraHHU3aIlii CHCTEMBI YIIPABIICHUS TI0 33/ja4aM, TPUMEHIeMbIX B [ T-KoMITaHusX;

— SMM, mapkeTuHr, popMUpoBaHUE U pa3BUTHE JUIHOTO OpeH/A;

— CIMOCOOHOCTH K CaMO00Opa30BaHUIO;

— yCHUJIEHUE JHJIEPCKUX HABBIKOB: YMEHHUE BOBJICKATh COTPYIHUKOB B pabouuii mporecc;

— HaBBIK TOTOBHOCTH K U3MEHEHUSIM C MX TIOCTIEAYIOUTUM BHEIPECHUEM.

[Tpu >TOM ClleyeT OTMETUTh, YTO BaXXHO HE MPOCTO 00JaAaTh BHIMICTIEPEUNCICHHBIMU
KOMITETCHIIMSIMH, a TPaMOTHO UCIOJIb30BaTh U3 B CBOEU TPYAOBOM JIEATETLHOCTH, B MPOIIECCE
MPUHATUS CAMOCTOATEIBHBIX PELICHHUH B YCIOBUSAX CKOPOTEUHBIX U3MEHEHUH U poBoii cpe-
nel. [logyepkHeM, 4TO pa3BUTHE KOMIETEHIMH COTPYIHUKOB SIBISIETCS OJHUM U3 YCIOBUMN
YCHUIJICHUSI KOHKYPEHTOCIIOCOOHOCTH OpTaHM3alluy Ha MyTH ee nudposoro pazputusa. Cregyer
MOHUMATh, YTO TpaHC(HOpPMAIUs COBPEMEHHON OW3HEC-CPeIbl MPOUCXOAUT OYEHBb OBICTPO,
MO3TOMY OT Pa3BUTHUSI KOHKPETHBIX TEXHUYECKUX HABBIKOB HEOOXOJMMO MEPEXOAUTh K TO-
TOBHOCTH TIOCTOSIHHO TI€PEyYMBAThCS, MPHUCTIOCAOIUBATHECS K HU3MEHEHUSIM U OOCTOATEINb-
CTBaM, MPUHUMATh PELICHUS U YIPaBIATH COOON B CTPECCOBBIX CUTyallUsiX, pa3BUBATh KpU-
TUYECKOE MBIIIJICHHE, SMOLIMOHAIBHBIN U COIIMAIbHBIN HHTEIIEKT.
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WH®OPMAIIMOHHBIE TEXHOJIOTMU BUPTYAJIBHON PEAJIBHOCTH
Ilonnesxo A.H.
benopyccruii nayuonanbHvili mexHuuecKull yHueepcumem

AnHomayua: onucanvl NepcneKmMugsl pa3gumusl UHGOPMAYUOHHBIX MEXHON02ULl 8 paspe3e GUPMY-
ANbHO20 UIMEPEHUSL.

Abstract: the prospects for the development of information technologies in the context of the virtual
dimension are described.

BBenenne. B Haim qHuU, BO BpeMsi OypHOIo TEXHUYECKOT0 Mporpecca akTyaJlbHbIM CTaHO-
BUTCS HCIIONIb30BaHNE MH(POPMALIMOHHBIX TEXHOJIOTUI B 00JIACTH BUPTYaJIbHON PEaTbHOCTH.

OcHoBHas1 YacTb. BupTyanbHas peasbHOCTh — 3TO CIIOCO0 BU3YyaJaM3allMd U MaHMITY-
JUpOBaHUs MHPOpPMAaLKEH, a TaKKe MyTh B3aUMOJCHCTBUS YelOBEKa C YPE3BBIYANHO CIIOXK-
HBIMU CUCTEMaMH JJAHHBIX. JTa MIPAKTUKA MCIIOJIb3YETCsl BO MHOTHX 001acTAX, OT 00yUYeHMs,
JI0 CO3JaHMs CephE3HBIX MHHOBAIMOHHBIX MPOEKTOB. TakuM 00pa3oM, uepe3 BUPTYaJbHYIO
pEeabHOCTh APXUTEKTOPHI MOTYT YBUAETh HACKOJBKO MPAKTUYHBIM UX TBOpPEHUE OyJeT B Oy-
JyIIEM B peajbHOM MHUpE, a, HallpUMep, CTYACHTHI, 00yUarolecs: XUpyprul CMOryT Hanbosee
TYMaHHBIM ¥ 6€30MaCHBIM CIIOCOOOM HOTYUYUTh OECLEHHBIH OIBIT B IPAKTUYECKHUX 3aHATHSIX.

YacTo 1101 B CBOEH KM3HU Pa3MBIIUIAIOT HA TEMY OecCMEpTHsl M HaJl TEM, CKOJIBKO e
BPEMEHHU JI0JIKHO IMPOMTH, 4TOOBI 3TO CTAJIO pealIbHOCThI0. MHOTHE U3 3TOTO YMCIIa UILYT OT-
BET B MEIUIMHE, OHAKO OoJjiee OBICTPOE PELICHHE MOXKHO ObUIO OBl MOMYy4MTH Onaromaps
MH(POPMALMOHHBIM TeXHOJOIHsIM. C TOUKH 3peHUs] KHOEPHETUKHU, MO3T IPEJCTABISET COOOH
THTAaHTCKYIO0 O0YYarollyrocsi CTATUCTHUECKYIO aHAJIOTOBYIO MAIIMHY M3 JKUBBIX MOHHBIX dJie-
MEHTOB 0€3 JKECTKOU CTPYKTYPBI CBA3EH MEXIY dJEMEHTaMH, C MOTPEOIIeMOl MOIIIHOCTHIO
okoiyio 25 Batt. Ecniu cpaBHUTH 4€IOBEUECKUH MO3I C JKECTKUM AMCKOM KOMIIBIOTEpA, TO
MOJKHO CKa3aTh, YTO UYe€JIOBEYECKas MaMATh CIIOCOOHA colepxaTh B cede okono 1 MuumoHa
rurabait (uau 1 neraGaiit). He MeHee MHTEpeCHBIM (PAKTOM SIBISETCS TO, YTO COCIAUHEHHS
HEMPOHOB MO3ra 00pa3yroT MHOIOYPOBHEBYIO CETEBYIO CTPYKTypy. HekoropeiMu yd€HbIMU
y>K€ IPEAIPUHUMAIOTCS MIEPBbIE NONBITKU CO3JaHMsI MaTEMaTHUECKUX MOJIEIEH MO3ra Ha oc-
HOBE TEOPUU HEUPOHHBIX CETEH, MAaTEMaTHIECKOM JIOTUKU U KHOCPHETHKH.

3akmouyenue. VMcxons u3 Beell BbllIeCKa3aHHON MH(POPMALIMU, MOXKHO MPUNUTH K JIOTH-
YECKOMY BBIBOJY, YTO YJIOBJICTBOPUTH BAJKHEHIIEE JKEIAHHUE JIIOJCH B IPHHIHUIE BO3MOXKHO
naxxe B OnmkaiieM OyaymeM. M3y4nB nutepaTypHbIe HCTOYHHUKH MO 3TOM TeMaTuke, ObLIo
BBISIBJICHO, YTO KuTalckas koMmnanus «miHoYo» yke Hauana akTUBHO pa3BUBATh Ty TEMY U
k 2030 roxy miuaHUpyeT cO37aTh TaKyl0 CBOCOOpPA3HYIO BCEJICHHYIO, B KOTOPOH, MO MX MOJ-
c4€TaM, CMOXKET JKUTh | MUJUIMAp YEIIOBEK.

CnucOK MCIO0/Ib30BAHHBIX HCTOYHUKOB:
1. «Co3nanue BUPTyalbHBIX MHUPOB JJIsl KOMIBIOTEPHBIX MIP U IMPOMBIIUICHHBIX CHCTEM»
OnextpoHHbI pecypc http://kvantprogramm.ru/fund-administration / Jata noctymna: 05.05.2021.
2. Termos JI. Ouepku o kubepHeTrke. — M., MockoBckuit padounii, 1963. — C. 322-347.
3. Hanmane baccert, Makc beprosnepo. Kak marepust cranoButcst cozHanueM // B mupe Hayku. —
2019. — Ne8/9. — C. 14-23.
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NUPPOBASA IIVIAT®OPMA «MHKJIHO3UBHOE OBPA3OBAHUE»
B PECITYBJIUMKE BEJIAPYCb
Casenko A.T.
Hucmumym unghopmayuoHHvlx mexHoso2utl
benopyccrozo cocyoapcmeennozo ynusepcumema uH@opmamuxu u paouod1eKmpoHUuKU

Abstract: the project "Inclusive Education" is being implemented by the UNESCO Chair on Vocation-
al Education in the Field of Information and Communication Technologies for Persons with Special
Needs of the Institute of Information Technology of the Belarusian State University of Informatics and
Radioelectronics and is aimed at creating a digital platform and its content for people with special
needs. The digital platform will be an information and educational resource.

[Tpoekt «MuKMI0O3MBHOE 0Opa3zoBanue» peanmsyercs kadeapoit FOHECKO «IIpodec-
CHOHaNbHOE 00pa3zoBaHue B cepe nHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA JTUIT C
oco0bMu ToTpeOHOCTIMIY MHCTHTYTA HHDOpMAMOHHBIX TexHoorui bemopycckoro rocy-
JApPCTBEHHOTO YHUBEpCUTETa MH()OPMATUKH U PAIUOAIEKTPOHUKH U HAIIPABJICH HA CO3/IaHUE
mppoBol TIATPOPMBI M €€ KOHTEHTA Uil JHI ¢ OCOOBIMH moTpeOHocTsaMu. Lupposas
wiarpopma OyAeT mpeAcTaBiATh coO0W MH(DOPMALMOHHBIA U 00pa30BaTENbHBIA pecypc U
Oyzer cojepxarh:

— MHCTPYMEHT JUIsl TIOMCKa U BBIOOpa yupexkaeHui oOpa3oBaHus (BceX ypoBHEH oOpa-
30BaHUs, B TOM YHCJIE U JOMOJHUTEIBHOTO), 00pa30BaTENIbHBIX MPOTPAMM M KYPCOB C YIETOM
WHAUBUIYAIbHBIX OCOOBIX MOTPEOHOCTEH MOIb30BaTeNs (B COOTBETCTBUU CO CIIPABOYHUKOM
npodeccuit MuHHCTEpPCTBA 3IPaBOOXPAHCHUS U 3aKkoHaMu PecryOimku bemapych);

— o0Opa3oBaTenbHble MOAYJIM U METOJUYECKHEe MaTepuaibl B chepe nH(OpMALHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH U IPYTHX cepax;

— o0yuarole-TeCTUPYIONIYI0 CUCTEMY AJIsl AUCTAHIIMOHHOTO H3yUeHHUsI MOy JIeH;

— urbopMaIHIo 00 MHKITFO3UBHOM Cpejie yuperkieHui oopasoBanust B PecryOmike benapycs,

— uHGOPMAIUIO O POBOJAUMBIX HAYYHBIX KOHPEPEHIHUAX U MEPONPUITUIX IS JIUI] C
0COOBIMU IOTPEOHOCTIMU;

— HOBOCTHOI1 OJI0K;

— MHCTPYMEHT ISl 10100pa BaKaHCUH M TIOMOIIU B TPYIOYCTPOHCTBE JIMII C OCOOBIMHU
NOTPEOHOCTAMU.

[Mudposas mnardopma OyaeT IMETh BEPCHUIO IS CITA00BUISAINX JIFOICH.

B pamkax mpoekTa mpemaycMoTpeHa pa3paboTka o0pa3oBaTelbHBIX KypCOB UIS JIMI] C OCO-
ObIMH MOTPEOHOCTAMH M OKa3aHHE 00pa30BaTEIbHBIX YCIYT (B TOM YMCIIE TUCTAHIIMOHHBIX) B Ce-
pe uHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U WHBIX HANPABICHUM MPH COTPYAHUUYECTBE
¢ apyrumu kadeapamu FOHECKO yupexnennii Pecriyomikm benmapyce. Kpome Toro, mpoekt
Mpearnonaraet npoBeieHne 00y4aroIX cCeMHHApoB B pernoHax benapycu u MuHcke.

[Tnardpopma «MHKII03UBHOE 00pAa30BaHKE)» MO3BOJIUT JIMIIAM C OCOOBIMHU OTPEOHOCTSI-
MU (IETSAM, MOJOJEKHU U B3POCIBIM) CAENIaTh BBIOOP YU4e€OHOTO 3aBelCHHS B JIIOOOM ropoje
Benapycu, B KOTOpOM OHM MOTYT NOJy4aTh 00pa3oBaHUE BHIOPAHHOTO YPOBHS C YYETOM UX
0COOBIX MOTPEOHOCTEH (Ha TaHHBIH MOMEHT TaKOW MHCTPYMEHT ¢ €IMHON 0a30i B ITU(POBOM
BUJIE OTCYTCTBYET), a TaK)Ke M3YUHTh Uepe3 00ydarole-TeCTUPYIOIYI0 CUCTEMY TUIaT(OPMBI
(mucTaHMOHHOE 00YyYEeHHE) MPEICTABICHHBIC 00Pa30BaTEILHBIC MOTYIIH.

OOyuaromie-TecTupyromias cucremMa OyJeT HMeTh HWCKYCCTBEHHBIH WHTEIUIEKT IS
opraHuzanuy 00pa3oBaTelbHOro mporecca. Moayinb HHTEIIEKTYyaJbHOTO aHaiM3a KauecTBa
y4eOHOr0 KOHTEHTA 110 CTAaTHCTHKE YCIIEBAEMOCTH 00y4JaeMbIX B CHCTEME YIIPABJICHHS O0yUCHHS,
NpeHAa3HAUYCHHbIM Ul BBISIBJICHUS W COBEPLICHCTBOBAHUSI MAaTepUalioB yuyeOHOrOo KOHTEHTa
OOBEKTUBHO BBI3BIBAIOLIMX TPYAHOCTH Y CTYJICHTOB IPU HU3YyYEHUH OTJEIBHBIX BOIPOCOB HIIH
TEM H3y4YaeMbIX TUCLHUIUIMH HA OCHOBAHUM CTATUCTUYECKUX JAHHBIX YCIIEBAEMOCTH CTY/IECHTOB.
JlaHHBI MOIYJIb MOXKHO HCIIONIB30BAaTh JUIA OIpPEAENEHHUs NpoOJieM H3y4YeHHs Marepuaia
JIFOZIBMH C OCOOBIMU TIOTPEOHOCTSIMH € YYETOM MX MHIUBHUIYJTbHBIX OCOOCHHOCTEH.

73



PETPO®UT TEXHOJOI'MYECKOI'O ITPOLECCA
COPTHUPOBKH ITOYTOBBIX OTIIPABJIEHUI
Tosenexo A.JI.!, Bapmuna A.J].°
!Benopyccrasn 2ocyoapcmeennas akademus cessu
2Benopycckuii HayUOHAbHbII MEeXHUYECKUL YHUEEPCUmen

Abstract: a new system is proposed that allows robotizing and automating the technological process for
processing postal items. This system includes: sorting equipment, server hardware and software. The
system is capable of providing high-speed sorting of items in all available postal directions in Belarus.

bypno pa3BuBaromascs E-commerce Bce Ooubliie TPOHUKAET B MOBCETHEBHYIO KU3Hb
4enoBeka, TpaHchopMupysi mporiecchl MPOW3BOACTBA, chepy YHpaBICHUS, PHIHKH YCIYT.
@opMHUpPOBAHUE HMHTEPHET-TOPTOBIM OKAa3bIBAET 3HAUMTEIIBHOE BIIMSIHUE Ha JEATEIbHOCTh
ONepaToOpOB MOYTOBOU CBA3H.

[TouToBBIM ciTy>k0aM HEOOXOUMO TPEAyCMaTPUBATh HHPPACTPYKTYPHBIE U3MEHEHUS B
CBOEM pa3BUTHH, YTOOBI OCTaBATHCS JKU3HECTIOCOOHBIM Ha PBIHKE TOCTABKHU M TPOJOJIKATH
UTpaTh 3HAUUTENBHYIO POJIb B MUPOBOW 3KOHOMHKE. [[1s1 3TOro. HEOOXOAUMO YBEIHUYUTH
CKOPOCTh OOpaOOTKM MOYTOBBIX OTHPABIECHUN M TEM CaMbIM YJOBJIETBOPUTH BO3POCIIUI
CIIPOC HA JAHHYIO YCIIYTY.

Jnst PecrryOnuKkaHCKOrO YHUTApHOTO MPEANpUsaTus NouToBoM cBs3u «benmoura» — o-
TUCTUKA JOCTABKHU SIBJIICTCS OJAHUM W3 IJIaBHBIX HalpaBieHUM pa3ButTus. OQHONU U3 MpUOpHU-
TETHBIX 3a/1a4 MPEANPHUATHS ABISETCS MEPEBOOPYKEHUE U MOJEPHU3ALMS IPOU3BOCTBA, CO-
KpamieHue Hed(pPeKTUBHBIX TPYI03aTpat, MEepexoa OT PYYHOTO TPpyJa K aBTOMATH3UPOBAH-
HOMy Tiponieccy. B cBsizu ¢ atuMm, PVYII «benmouta» B paMkax IuiaHa MOIEPHU3ALUU,
peann3yeT MacIITaOHbI WHBECTUIIMOHHBIN MPOEKT — CO3JaHHE aBTOMATU3UPOBAHHOTO IMPO-
M3BOJICTBA 110 00pabOTKE M COPTUPOBKE MOYTOBBIX OTHPABICHUM.

CrnenyeT OTMETUTH, UTO OOBEMBI TOCHUIOK, MEJIKUX MAaKETOB C KaXKIBIM T'OJIOM YBEJH-
yuBaroTcs. [109TOMy CTOMT 3a/1aya 10 COBEPLIIEHCTBOBAHHUIO TEXHOJIOITMYECKOTO IpoIiecca 1o
00paboTKe JaHHOTO BUJa MOYTOBLIX OTMIpaBiIeHU. B cBs3U ¢ 3TUM, MIpenaraeTcsi BHEAPEHUE
CHCTEMBI pOOOTH3MPOBAHHOTO M ABTOMAaTH3UPOBAHHOTO MTPOU3BOJICTBA MO0 00PaOOTKE MOYTO-
BBIX OTHpaBieHUil. /laHHas cucTema BKIIOYaeT B cedsi: 000pyaOBaHUE MO COPTUPOBKE, Cep-
BEpHOE 00OPYOBaHME U MPOTPAMMHBIN KOMIUIEKC. KOMIUIEKC M0 COPTHPOBKE TOCHITOK OpH-
E€HTUPOBAaH Ha BBICOKOCKOPOCTHYIO COPTHUPOBKY OTHPABICHUA MO BCEM MMEIOIIHUMCS MOYTO-
BbIM HallpaBiieHUsIM benapycu, a Takke OyAeT UMETh TOUHBIM MOAYJIb BUJCOKOIUPOBAHUS U
pacrmo3HaBaHMsl PYKOMUCHOTO M MAIIMHHOTO Tekcra. CucreMa crnocoOHa aBTOMATHYECKU
«UUTaTh» ajpeca OTIPaBUTENS U MOTydaTels, IITPUX-KOIbL.

[TpennoxeHHBIN KOMITJIEKC BKIIIOUaeT B ce0s 4 Moyisi: pabouee MecTo oreparopa, Mo-
ITyJIb BECOTa0APUTHBIX N3MEPEHH, MOYIh OTOPAKOBKH U TIOBOPOTA U MOAYJIb COPTHPOBKH.

Pabouee mecTo oneparopa ocHaIIEHO PpOOOTOM, KOTOPBIA UMHUTHPYET MPOLIECC PyUHOI
3arpy3ku. [Ipu mocTymuieHuu Mo4ToBOro OTIPABJICHMS HAa JIEHTOYHBINH KOHBEWEp CHeruallb-
HO€ YCTPOMCTBO OCYIIECTBISIET aBTOMAaTHYECKYI0 OLUU(POBKY JaHHBIX, Aajiee C MOMOIIbIO
COPTEpPOB NMPOUCXOAUT 3arpy3ka HakomuTesed. 11 aBTOMAaTU4ECKOTO pacCHpeiesIeHHus OT-
MpaBJICHUI O HAKOMMUTENSIM MCHOJB3YETCS CHCTEMa aJpecoBaHusA. B KOHIE JIGHTOYHOTO
KOHBeHepa MpelyCMOTPEH CHpPaBOYHBIA HakomuTeab. O MOJHOM 3allOJHEHUH HaKOMMUTENel
uHbOpMaIUs CUTHATH3UPYETCS Ha IEPCOHAIIBHOM KOMITBIOTEpE OIepaTropa, KOTOPBIA 0TCOp-
TUPOBAHHBIC TIOYTOBBIC OTIPABJICHUS JHOO0 33J€TBIBACT B MEUIKH, JINOO OCYIIECTBIISIETCS T10-
BTOpHas 00paboTKa Al 0OTOPaKOBAHHBIN MOYTOBBIX OMPABICHUIA.

Takum oOpa3om, BHEAPEHHE POOOTH3UPOBAHO-ABTOMATU3UPOBAHHOTO KOMILIEKCA TPH-
BEJIET K COKPALIEHUIO CPOKOB MEPECHUTKH U JTOCTABKHM MOYTOBBIX OTIPABIICHUM, YIyUIIUT Ka-
YeCTBO 00pabOTKH, MMOBBICUT ITPOU3BOAUTEIILHOCTD TPY/IA.

74



MHOT'OLEJEBOM YIIPABJISIEMbBIN ATIITAPAT
HA BA3E KOHTPOJIJIEPA NodeMCU V3 ESP8266 (CH340)
JJIA ITPOBEAEHUSA UCCIIEJOBATEJIBCKUX U ITOUCKOBBIX PABOT
Toponos B.B., boposckas B.U.
benopyccruii nayuonanbHwili mexHuuecKull yHueepcumem

Abstract: the purpose of the work is to create a working model of a multipurpose controlled device
based on the wireless module NodeMcu V3 for observation, research and search work and the devel-
opment of an algorithm for its behavior. To achieve the goal, the following tasks were set: 1. To study
the features of building robots based on NodeMcu V3 boards. 2. Analyze the studied material, present
your own solution to the problem using pictures and diagrams. 3. Design a working model of a multi-
purpose controlled device based on the NodeMcu V3 wireless module. 4. To study the features of pro-
gramming robots based on the NodeMcu V3 wireless module. 5. Program the behavior of the robot
and install the sketch program on the microcontroller of the robot. 6. Describe the stages of work to
create a robot car. 7. Test in practice the effectiveness of the assembled robot model.

Ha 6a3e 6ecnipoBognoro moxyinst NodeMcu V3 MoxxHO coOpaTh Mojeib poboTa, KOTO-
PBIif MOXHO HCITOJIB30BATh JUISl YIAJICHHOTO HAOJIOICHUS, TIPOBEACHHS HCCIICA0BATEIBCKUX H
MOMCKOBBIX paboT.

Jlnst peanuzanuy moCTaBJICHHON B paboTe 3a/1auu MOTpeOyeTCs:

— 6ecnpoBogHOI Moayib NodeMcu V3 Lua WI-FI — lmit.;

— npariep nuratens L298N — 1mt.;

— yabpTpa3BykoBoi gatuuk paccrossHus HC-SR04 — 1mr.;

— KoJieca C CEpBOIPHUBOIOM — 2 IIIT.;

— HE3aBUCUMOE KOJIECO;

— nepeMbIuku 17151 Arduino;

— 010k muTaHus — 3 akkymysaTopa 3,7V OT cTapblXx MOOUJIBHBIX Tele(OHOB, 0OBEAU-
HEHHBIC B TIAYKY;

— poBoJI ceueHueM He 6omee 0,75 MM (momoWaeT BUTas Mapa) — OKOJIO 2 M;

— mucT ¢aneps! (OO0 TUIOTHBIN KapTOH) JUIs accu — 1 1IT.

3akiarouenue. B naHHOM ucclieIOBaHUN OBUTH PacCMOTPEHBI OCHOBBI MPOCKTUPOBAHUS
po0oTa, KOTOPBI MOXKHO HCIOJIb30BaTh IS YIaJICHHOTO HAOIOACHHUS, POBEICHUS HCCIIEIO0-
BaTENIbCKUX U MOUCKOBBIX paboT Ha 6a3e momyinst NodeMcu v3, a Takke MOCTPOCHA JIEHCTBY-
1omas Mojaens podoTta. [TomydeHHOE yCTPOMNCTBO MOXKHO UCIOIB30BATh B KAUeCTBE BUICOHS-
HU, KOTJ]a HY)KHO OTJIYYUTHCS, & MaJIBIII OCTAETCs IoMa OMH; KaK OXPaHHOE YCTPOUCTBO ISt
TOTO, YTOOBI 00€30IaCUTh CBOE KHMIIHIIE OT 3JI0YMBIIIJICHHUKOB BO BPEMS CBOETO OTCYTCTBUS;
JUTSL CKPBITOTO HAOIIONCHHUS;, TSl IOMCKOBBIX U MCCIIENOBATEIBCKUX PAdOT B TPYJHOAOCTYTI-
HBIX JIJIS YeJIOBCKA MECTaX.

CnMcoK MCIOJIb30BAHHBIX HCTOYHUKOB:
1. biiym, JI. Usyuaem Arduino / JI. birym. — CI16 BXB: TletepOypr, — 2015. — 337 c.
2. Iletun, B.A. Ilpoektsl ¢ ucnonb3oBanueM kKoHTposuiepa Arduino / B.A. Ilerun. — CIIO
bXB: ITerepOypr, 2014. — 400 c.
3. P. TageyceBuu, b. bopoBuk, T. ['oHuax, b. Jlennep DnemeHTapHOE BBEICHHE B TEXHOJIO-
T'HI0 HEHpOHHBIX ceTeil ¢ mpumepamu nporpamm / P. Tageycesuu, b. boposuk, T. ['onuax,
b. Jlennep; nep. ¢ nonbek. U.J1. Pynunckuii. — ['opsuas nunaus: Tenekom, 2011. —408 c.
4. Arduino+-KIT [Dnekrponnsiii pecypc]. — Pexxum mocryna: https://arduino-kit.ru/catalog/id/
internet-veschey-nodemcu-v3-lua-wi-fi-esp8266-ch340. [lata noctyna 13.09.2017.
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YCTAHOBKA MOPIIMOHHOT'O CMEIIMBAHMSA MUIIEBBIX ) KUJIKOCTEH
Xammyoa Hccam Hbpazum
benopyccruii nayuonanvbHwili mexHuuecKull yHueepcumem

ABTOMAaTHI IO MPOJIaXKe HAMMTKOB Ha PO3JIMB BCEM W3BECTHHI AaBHO. [IpuHium, xoraa
10001 JKeNaroluil MOKET BBIIUTh CTAKAHYMK-IPYrod BOJBI, COKA WM JPYroro HaIluTKa,
MPOCTO OMYCTHUB B ammapaT MOHETKY OBOJBHO pachpocTpaHeH. M peub He TONBKO O UX KO-
JMYECTBE, HO M IIUPOKUX BO3MOKHOCTSIX.

CeromHsi Tak Ha3bIBa€MbIE€ BEHAWHT-aBTOMAThl MOKHO BCTPETUTH MMOBCEMECTHO. Amma-
paThl aBTOMAaTHYECKH PA3IMBAIOT B CBOIO HJIM Tapy IMOKYIATEINs: BOAY (B TOM YHCIIE Ta3upo-
BaHHYI0), KBacC, MUBO (M JPYTrHe aJKOTOJbHBIEC HAITUTKH ), MOJIOKO, & TAKXKE HATypaJbHbIE COKH.
Kazanock 051, c10KHO 100aBUTH YTO-TO HOBOE.

[lepBbie BEHAMHIOBBIE aBTOMATHI MOSBUIIMCH €III€ B AMOXY APEBHHUX IUBMIH3aImil. Ux
CTaBHJIM, HAIlPUMEp, B XpaMax ISl MPOJaKu CBATOW BoIbl. C TeUeHHEM BPEMEHHU OHH M3Me-
HSUTHCh B COOTBETCTBUHU C HOBBIMH MOTPEOHOCTSAMH JIOACH.

B Hacrosimee Bpemsi cpeii KpYITHBIX MPOM3BOJUTEINCH BEHIMHIOBBIX aBTOMAaTOB M3BECT-
HBI Takue KoMnaHuu kak: Agroindustry Advanced Technologies 1 ZUMMO Vending (Utanus).
Kommannu mocTaBisitoT Ha MUPOBOM PBIHOK armapaThl JJIs M3TOTOBICHHUS U PO3JIMBA CBEXKeE-
BBDKATOro coka, Veone (Poccus) mpou3BOAMT aBTOMATHI MO PO3IUBY T'a3MPOBAHHOM BOJIBI,
WaterVend (Poccust) pa3paboT4rK TOProBBIX aBTOMATOB TI0 MPOJIAKE YHCTOW MTUTHEBOM BOJIBI.

TakuMm oOpa3om, B cBeTe HaOWparomiei MOmyIsIpHOCTh UHIYCTPUS BEHAMHIOBBIX aBTO-
MaToB, 00pa3oBajachk MpodiieMa: KeJaHue MOTPEOUTENIe CaMOCTOSITEIBHO ONPEIEISATh KOM-
MOHEHTHI U JIO3UPOBKY COCTABJISIONINX KOHEYHOTO MPOAYKTA.

Jlnist pemieHus yKka3zaHHOM poOJeMbl IpeUIoskeHa KOHCTPYKIIMS aBTOMAaTa ¢ aBTOMAaTH-
3UpPOBaHHBIM yTPABIECHUEM 10 BEIOOPY MHOTOKOMITOHEHTHBIX HAITUTKOB.

[TpeumymiecTBaMu  pa3pabOTAaHHOTO yCTPOWCTBA SIBISIFOTCSA: TOYHOCTH JTO3HMPOBKH,
yIIy4IlIeHUE Ka4eCTBa, yBEIIMYEHHE CKOPOCTH, CTOUMOCTD U TIPOCTOTA KOHCTPYKITUH.

[ToTeHIMAaTBHBIMU MOTPEOUTEISIMUA PBHIHKA SIBIISIIOTCS: TOPTOBbIE IIEHTPBI, 30HBI 00IIe-
CTBEHHOTO I0JIb30BAHUS, a9PONOPTHI, BOK3aJIbl, OTEIH.

B KOMMIIEKT yCTaHOBKHU BXOJIUT: LIArOBBIA JABUTATENb C APAHBEPOM JIJIS BpPAILICHUS CTa-
KaHa IIpu BbIOOpE HEOOXOIMMOr0 COCTaBa, HACOC MEPUCTATBTUUECKHUM ISl TOYHOTO J103UPO-
BaHU )KUJKOCTH; MPOrPaMMHUPYEMBbIi JIOTHYecKuil KOHTpoiep Gpupmsl Siemens MOAETH S7-
1200 myst yripaBieHUs yCTAaHOBKOM B IIEJIOM, KOTOPBIH MOYKHO 3aMEHHUTh Ha 00Jiee JeIIeBbIi
anainor ¢upmbel Delta momens DVP24EC; cencopubiii mucruieit ¢pupmbl Siemens pasmepa
4.3 moiima, KOTOPBIN TakyKe BO3MOXKHO 3aMEHUTH Ha aHajior pupmel Delta pazmepa 4.3 mroiiMa.

Takum 00pazoM, MpeIoKEHHAsE YCTAaHOBKA Ha CErOJHAIIHMI MOMEHT 00JaaeT HauIyd-
MU (PYHKIIMOHATBHO-CTOMMOCTHBIMH TTOKA3aTeNsIMU U TEXHUYECKUMH MapaMeTpaMu Ha PhIHKE.
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HAYYHASA CEKIIUA «<MATEPHAJIBI U XUMHNYECKUE ITPOAYKTHI.
MAIINHOCTPOEHUE U METAJLJIYPI' 51»

AN UV-VIS-IR LIGHT DETECTION FILM BASED ON PHOTOELECTRIC EFFECT
Chen Jianjin (B4#Z %), Yu Xiaoye (TEEE)
APFEET X%

Abstract: in this study, Al;i.Jn:N films with different band gap energy (Eg) were deposited by radio-
frequency (RF) magnetron sputtering. The Eg of films shows a red-shift from 2.95 to 2.20 eV. We in-
vestigated the photo-response behaviors of the as-grown films under the illumination of LED with a
center wavelength of 365, 532, and 650 nm, respectively. The wavelength of the detected light can be
determined by the increment of photocurrent. The rise time and fall time of the photocurrent are 3.6 £+
0.1 s and 6.5 = 1 s, respectively, which is four times faster than the typical MoS: photodetectors.
Keywords: AlInN; Magnetron sputtering; band gap, photodetector.

The AlixInxN films with different E; were prepared on Si substrate by RF magnetron
sputtering. The electrical and optoelectrical characteristics were analyzed with a semiconduc-
tor parameter analyzer (Keithley 4200-SCS) and an optical system, including a UV light-
emitting diode (LED) with a center wavelength of 365 nm, a green LED of 532 nm, a red
LED of 650 nm, and an automatic shutter.

Fig. 1 shows the photocurrent of as-grown AlixInxN films as a function of time under
the alternative dark and illumination conditions at different LED wavelengths. The wave-
length of the detected light can be determined by the increment of photocurrent. In addition,
the corresponding rise times (#ise), taken from dark current (Z4ark) to photocurrent (Zign), and
the fall time (#au), taken from Ziigie to liark, are shown in Figs. 2(b), 2(c), and 2(d), respectively.
The average trise and twn are 3.6 £ 0.1 s and 6.5 + 1 s, respectively, which is four times faster
than the typical MoS2 photodetectors'!! (tise=12.9 s, tun= 28.8 s), as shown in Fig. 3. Besides, the
AlixInxN films in this study do not require a stress liner, which reduces the costs significantly.
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Fig. 1 — (a) Photocurrent as a function of time under the alternative dark and illumination conditions
at different LED wavelength (365, 532, 650 nm). The corresponding rise time
and fall time under () UV, (¢) GREEN, and (d) RED LED, respectively
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Fig. 2 — The photocurrent of typical MoS, photodetectors with and without stress liner.
The corresponding rise time and fall time are shown in the inset.

In summary, the photoswitching behaviors of AlixInxN films with tunable E; exhibit
good reliability and reproducibility. It is found that the wavelength of the detected light can be
determined by the increment of photocurrent. The average tise and tun are 3.6 £ 0.1 s and
6.5 + 1 s, respectively.
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APPLICATION OF GRAPHENE TRANSDUCING LAYER
IN ALL-SOLID PB?** SELECTIVE ELECTRODE
Duan Lei (£#)
School of Materials Science & Engineering, Northeastern University

Abstract: at present, the problem of water and metal pollution in China is becoming more and more
prominent. Among them, the problem of lead pollution cannot be neglected, and it is particularly im-
portant to select an appropriate method to detect the content of heavy metal lead ions. In this paper,
Graphene was used as solid-state transfer layer to prepare all-solid ion-selective electrode for analy-
sis of heavy metal lead ions.

Keywords: all-solid ion selective electrode, solid-state contact; Graphene; P

With the advent of the 21st century, the speed of industrial development is getting faster
and faster. However, a series of problems have also arisen. Especially the problem of heavy
metal pollution. It results in a series of problems affecting human life and health. Accurate
detection of heavy metal ion concentration, and control of heavy metal ion content, have be-
come an important task in environmental protection and human health.

Compared with the traditional method for detecting heavy metal ions, Electrochemical
analysis has the advantages of rapid detection and analysis, low requirements for experi-
mental operators, low price of detection instruments, rapid real-time monitoring, wide appli-
cation range, and the ability to realize on-site and online portable detection. Therefore, more
and more researchers prefer to electrochemically detect heavy metal ions.

In today's society, electrochemical ion sensors are widely used in the detection of heavy
metal ions. The test principle is to convert the activity of the ion to be measured into a meas-
urable electromotive force, and it follows the Nernst equation, thus we can obtain the ion con-
centration in the measured sample. However, the conventional liquid-connected ion selective
electrode has a series of defects, coated wire electrodes show long-term potential instability,
which is attributed to the lack of a well-defined interface between the ionically conductive
sensing membrane and the electronically conductive conductor and the formation of a thin
water layer between them. By incorporation of appropriate redox-active compounds to the all-
solid ion selective electrode membranes or using conducting polymers such as polypyrrole,
poly(3-octylthiophene),polyaniline and poly(3,4-cthlyenedioxythiophene) as solid contacts,
the potential stabilities of all-solid-state ion selective electrode can be largely improved.
However, these methods may still suffer from problems of the presence of the water layers,
undesired side reactions with redox interferences and sensitivity to light, dissolved oxygen
and COa.1t is therefore highly desired to develop alternative materials as solid contacts in or-
der to obtain stable and reliable potential responses for all-solid ion selective electrode. So the
all-solid ion selective electrode is gradually recognized by everyone. Among them, Graphene
material is widely used in solid-state transfer layer. Due to the large double layer capacitanc-
es and hydrophobic properties of Graphene, these all-solid ion selective electrode possess
high potential stability, and show the absence of an interfacial aqueous layer between the pol-
ymeric sensing membrane and the underlying solid contact. In addition, Graphene based all-
solid ion selective has excellent resistance to Oz, COz2, light and redox interferences. There-
fore, Graphene have become more attractive as solid contacts for fabricating all-solid ion se-
lective.
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Feng Xiankun (/9:2#%), Li Dapeng (=AM, Yu Honghao (77275,
Yuan Mingyang (55 99/%), Yi Fengzhu (/X 1), Wang Shuang (1-3%), Shen Wei (JE4%)
U 1A%

Abstract: in this paper, by using TRIZ theory to design a kind of portable railway vehicle shock ab-
sorber, by setting the two sets of telescopic spring, the damping device installed on the rail transit ve-
hicles, the rail transit vehicles encountered turbulence, when placed on the buffer spring shaft, two
supporting blocks by two sets of telescopic spring to rebound when the safety effect, Therefore, pas-
sengers on the rail transit vehicles are not prone to strong turbulence or tipping, and the movable rail
vibration damping device can play a good role in damping and cushioning, so as to play a good role
in protection.

Keywords: rail vehicle shock absorption movable TRIZ theory.
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EFFECT OF ALLOYING ON THE CORROSION PERFORMANCE
OF AS-ROLLED Mg-4Li ALLOYS
(RINE &R EHAS Mg-4Li A &t ge 5 m)
Jianchun Sha (72 %) %)
School of Materials Science and Engineering, Northeastern University

(B FH T #5 Ll o) %)

Abstract: Mg-4Li alloys with the addition of Al, Si, Y elements were prepared by vacuum melting and
rolling process. The microstructure, electrochemical corrosion of the alloys are investigated. The re-
sults indicate that the grain size and the second phase are modulated with the addition of Al and Y
elements compared with the Mg-4Li alloy, the corrosion resistance is enhanced significantly. However,
the Si element is detrimental to corrosion resistance, attributing to the more negative potential of
Mg2Si phase. The oxidation product primarily consist of Mg(OH); and Li;COs, which protected the
Mg-4Li-3A1-1Si-0.5Y alloy effectively.

Keywords: Mg-Li alloys; Composition optimization, Microstructure; Corrosion behavior.
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1. Results and discussion

1.1 As-rolled microstructures observation and phase analysis

The a-Mg grains are rolled into thin strips and short rods. The a-Mg phase in the L4 al-
loy becomes significantly elongated, and the grain size of the LA43 alloy is refined, the num-
ber of precipitated phases increases significantly. The white B-Mgi7Ali2 phase precipitates
along the grain boundaries, which is diffusely distributed in the a-Mg matrix. LASW4310 al-
loy has a-Mg phase, MgLi2Al phase, AlLi phase, Mgi7Al12 phase, Mg2Si phase. The addition
of 0.5 wt.% Y increases the number of fine white particles in the alloy, which is consisted of
Mg24Y's phase and is distributed along the rolling direction. Meanwhile, the LASW4310 alloy
grains are notably refined. This suggests that the performance of the alloy is enhanced by fine
grain strengthening and dispersion strengthening.

1.2 Static corrosion

The LASW4310 alloy is immersed in 3.5 wt.% NaCl solution for 24 h. The corrosion
product film is tested by XPS. In general, alloys containing rare earth elements will naturally
form rare earth oxide surface film after a period contact with air, which has a positive impact
on the corrosion resistance. The formation of surface films is independent on micro-electro-
couple corrosion and depends only on the composition and structure of alloys. Figure (a) pre-
sents the full XPS spectrum of the oxide film formed in the aqueous NaCl solution. Diffrac-
tion peaks of the elements Mg, O, C, Al, Li were completely detected. Obviously, the diffrac-
tion peaks of the alloy elements Al and Li were weak in intensity, indicating their relatively
low elemental content. By precise measurement, the corrosion product layer of LASW4310
alloy are largely comprised of Mg(OH)a.

The Pilling-Bedworth ratio (PBR) is usually used to reflect the stress condition in the
oxide film. Compared with the high chemical activity of Li, the formation of Li2CO3 depends
on low standard enthalpy. The oxide film, formed on the HCP-structured Mg-Li alloys sur-
face, mainly consists of Mg(OH)2 and Li2COs. The Li2CO3 formed has a PBR value of 1.35,
which can efficiently inhibit the occurrence of pitting corrosion. The PBR value of Mg(OH)2
is 1.77, which could effectively protect the a-Mg phase during the initial stage of corrosion.
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1.3 Electrochemical tests

The open-circuit potential is the steady-state self-corrosion potential of the alloy without
applied current, consequences are given in Figure. Briefly, the more negative the steady-state
self-corrosion potential, the greater the tendency for electrochemical corrosion to occur.
Throughout the testing process, the self-corrosion potentials do not change drastically and the
distinction is not evident yet. In other words, the dynamic equilibrium is established between
the generation and dissolution of the corrosion product film, making the open-circuit potential
nearly at stable values.

The kinetic potential polarization curves reflect the instantaneous polarization response
of the alloys, and the corresponding results are exhibited in Figure. In the kinetic potential po-
larization curves, the cathodic branch usually represents hydrogen precipitation. In contrast,
the anodic branch usually indicates the dissolution of the substrate. There is no obvious fluc-
tuation in the cathodic branch, demonstrating that there is no obvious fluctuation in the hy-
drogen precipitation rate. The corrosion rate is constant, which is consistent with previous
open circuit potential test results.

The electrochemical impedance spectra are displayed in Figure. There exist high-frequency
capacitive-resistance arcs and low-frequency inductive-resistance arcs with large radii. Usually,
alloys of different types and states have various corrosion mechanisms. In general, the generation
of high-frequency capacitive arcs is associated with double-layer charge transfer between alloy
surface and electrolyte surface. The presence of low-frequency inductive resistance arcs implies
that mass transfer of ions occurs in the loose and porous corrosion product layer.

The Bode phase angle diagram and impedance modal diagram are fitted using ZSimp-
Win software. LASW4310 alloy has the largest phase angle peak and the broadest peak width.
This alloy has larger resistance, smaller capacitance and the slowest corrosion rate. The im-
pedance modulus Zmod for the experimental alloys is in the following order:
LASW4310>LAS431>LA43>L4. The greatest polarization resistance represents the alloy with
the best corrosion resistance. Bode plot results are consistent with the Nyquist curve above.

1.4 The activation energy of alloys

Generally, the activation energy (Ea) represents the resistance to the reaction. The high-
er the activation energy, the more difficult the reaction. The magnitude of the activation ener-

gy for different alloys can be determined from the following Arrhenius equation:

In/ =- £, +1n A.
RxT

The Lo of the alloy has been measured in kinetic potential corrosion experiments. The order
of magnitude of the activation energy Ea for different alloys is LASW4310 > LA43 > LAS431 > L4.

2. Effect of alloying elements on Mg-4Li alloy corrosion resistance

The addition of Al can increase the hydrogen precipitation overpotential. At the same
time, it can also make the surface film of Mg-Li alloy containing aluminum and promote the
formation of a more stable Mg(OH):2 protective layer. Mgi7Al2 compounds are formed in Mg-
Li alloys in media with high ion concentrations (especially C1°). Mgi7Al2 has two distinct
effects on the corrosion process. It plays a role as a barrier to hinder the corrosion of Mg-Li
alloys. From another aspect, it forms a corrosion cell with the matrix and acts as a cathode,
accelerating the corrosion rate. Clearly, the former has a stronger role than the latter. Thus, the
corrosion resistance of LA43 is significantly superior to that of L4 alloy.

The LAS431 alloy mainly contains the Mg>Si phase. In the early stages of corrosion,
Mg>Si acts as an anode for dissolution, which can be attributed to the more negative potential
than the matrix. Pitting pits or intergranular corrosion cracks can be observed on the alloy sur-
face. A point of interest is that Mg in the Mg>Si phase is preferentially dissolved in the pro-
cess of anodic dissolution. Si was also present as a eutectic phase, which can be easily dis-
lodged due to partial etching of the magnesium matrix in the vicinity of the Si phase.

The rare earth compounds have a pegging influence on the dislocation organization of the
alloy and will reduce the number of corrosion pits generated due to the hydrogen precipitation

82



process. It also reduces the amount of non-rare earth compounds in the Mg-Li alloy, reducing the
cathode for micro-electro-couple corrosion. Y element makes the surface film of Mg-Li alloy
denser, due to the reaction with oxygen can generate a discontinuous passivation protective film.
The precipitated compounds containing Y are distributed near the phase boundaries and act as
sacrificial anodes. To sum up, these greatly intensify the corrosion resistance of Mg-4Li alloy.
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—MiEE R E K Mg-Al-Ca-Zn-Mn LSS R
Li Man (42), Yang Kun (#5%%), Du Sen (#1#)
RIS MEFIZS TR 5E

Abstract: An ultra-high strength and low-cost magnesium wrought alloy, Mg-1AI-1Ca-0.3Zn-0.4Mn
(wt. %), has been fabricated by conventional extrusion, with yield strength of ~ 435 MPa, the ultimate ten-
sile strength of ~ 449 MPa and the elongation of ~ 4.2%. Dispersive nano-precipitations, e.g., the Al:Ca
phase and AlMn phase, have been induced during extrusion, which can effectively pin pyramidal disloca-
tion motions in grain interiors and thus provide substantial nucleation sites for dynamic recrystallization in
present Ca-containing Mg alloys. Simultaneously, these fine-precipitates distributing at the new grain
boundaries can prevent their growths, which thus guarantee the ultra-fine grains formation (300 ~ 500 nm).
After heat treatment, a higher number density of nano-disk Al:Ca phases can be further precipitated, which
results in the alloy still maintaining the ultra-high strength of ~ 444 MPa. The multiple roles of the same
nano-precipitations in both promoting the ultrafine grains formation and affording precipitation hardening
have been clarified in present Mg wrought alloy.

Keywords: Wrought magnesium alloy;, Dynamic recrystallization;, Microstructure evolution, Ultra-
high strength; Precipitation.
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NdFeB & K] Dy #3238 L HFm iR s L)
Liu Fugang (X)), Li Ting(F47), Liu Chuangi (X/1£18), Jiang Chao (Z),
Zhang Mengzhu (K25 717)
IRIAKF PRI 5 TR

Abstract: Thermal diffusion of heavy rare earths is an important technology for preparation of the
sintering NdFeB magnets with high-performance and low-cost. However, the stability of diffusing pro-
cess is lower and the mechanism of Dy diffusion is still unclear, which has become a bottleneck affect-
ing the large-scale application of the technology. In this work, commercial 35M magnets prepared
with recycled materials was used as original magnets. A novel home-made DyF; coating, which can
prepare uniform and adhesive Dy coating layer on the surface of the NdFeB magnet, was employed
into Dy diffusion treatment. The results show that the DyF; coating has advantages of quick-drying,
good adhesion and uniform coating, which effectively improved the stability of thermal diffusion pro-
cess. An optimal Dy diffusion process was obtained when the thermal diffusion was conducted at
900 C for 10 h. The coercivity of the magnet obtained by the optimal process reached to 1710.2 kA/m,
increased by 37.9%, with a negligible decrease of remanence. The analysis of microstructure indicates
that during the thermal diffusion, Dy element diffused along the grain boundary into the magnet and a
Dy-rich shell layer (Nd, Dy):Fe;4B was formed around the main crystal phase. The mechanism of co-
ercivity improvement of the magnets were discussed. Higher magnetic anisotropy field Dy-rich shell
layer and the continuous and clear Nd-rich phase at the grain boundary resulted in a significant in-
crease in the coercivity of the magnets.

Key words: NdFeB magnets; grain boundary diffusion; coercivity, diffusion process of Dy
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DEVELOPMENT OF MULTI-STAGE STORAGE TECHNOLOGY
FOR HIGH-TEMPERATURE WASTE HEAT DURING STEEL CONTINUOUS CASTING
Lu Hongbin (M)
School of Metallurgy, Northeastern University

Abstract: In order to solve the problem that the heat supply and demand do not match the time and
place in the waste heat recovery of continuous casting slabs in the existing iron and steel enterprises.
This work aims to use the principle of phase change energy storage for multi-stage recovery and stor-
age of high-temperature waste heat from continuous casting slabs, which can not only fundamentally
realize the matching and utilization of heat in time and space, but also ensure efficient heat recovery
efficiency. It greatly reduces environmental thermal pollution, has great promotion value and energy-
saving benefits.

Keywords: waste heat recovery, phase change energy storage materials, multi-stage, storage.

1. Background

At present, the main methods of continuous casting slab waste heat recovery are heat
pipe waste heat recovery and steam waste heat recovery. However, the above-mentioned
methods can only achieve the absorption and utilization of heat at this time, and the recovery-
storage-utilization of waste heat cannot be carried out. This will severely cause the limitation
of heat recovery and utilization in time and space matching conversion.

2. Methods
Ton baver maten coslimg methed Fhase cha eoergy slorsge material ( Lie snlinwons casting worksd Water-cssied i wall methed
[Hiigh Cemperiire st
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Fig. 2 — Device structure & Thermal cycle simulation results
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The multi-stage recovery and storage device of high-temperature continuous casting
slab waste heat is mainly composed of two parts, and its technical route is shown in Figure 1.

1) Waste heat recovery zone: use eutectic aluminum-silicon alloy and eutectic alumi-
num-tin alloy to recover high-temperature and medium-temperature waste heat of continuous
casting slabs.

2) Waste heat utilization area: pass cooling water into the phase change energy storage
units at all levels, superheat it into steam for power generation, and realize thermoelectric
conversion.

3. Results and discussion

The structure design of the multi-stage recovery and storage device for high-
temperature continuous casting slab waste heat is shown in Figure 2. In order to evaluate the
thermal stability of the eutectic Al-Si alloy during the phase change cycle, a thermal cycle ex-
periment was carried out, as shown in Figure 3. The results show that the latent heat of melt-
ing and solidification remain the original state after 1200 melting/solidification cycles.
98% of it has excellent thermal cycle stability.

4. Conclusions

1. For the first time, a new strategy of using phase change energy storage materials to
recover, store and utilize the waste heat of continuous casting slabs is proposed.

2. Developed a multi-stage recovery and storage device for waste heat during steel con-
tinuous casting.

3. The whole system is a closed system, which greatly reduces the thermal pollution
and water waste of the factory on the basis of ensuring the maximum heat recovery efficiency.
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Sun Hongyuan (#)/%%)
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Abstract: intelligent manufacturing refers to the comprehensive modern social market economy devel-
opment trend, and the use of intelligent technology to replace the traditional manual technology can
achieve full automation and full network production process. With the rapid development of intelligent
manufacturing and the transformation of production methods, the requirements for motors used in
intelligent manufacturing equipment are becoming higher and higher. As the key basic equipment of
industrial manufacturing production, motors are widely used in various industrial production fields
and manufacturing industries. Realizing the monitoring of motor health status is the key to ensuring
the safe and continuous progress of manufacturing and production processes. The development and
software design of portable industrial vibration and noise signal intelligent analyzers are of great sig-
nificance to the motor diagnosis technology of intelligent manufacturing equipment.

Keywords: Motor vibration, signal; software development.
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Wang Xianpeng (L.ILHE)
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Abstract: in the 21st century, in order to realize the concept of carbon neutrality in the construction indus-
try, the research and development of new forms of construction engineering materials is imperative. This
article briefly introduces the properties of renewable concrete additives and their recycling methods.
Keywords: sustainable development of concrete materials, environmental protection.
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M R U 2 45842 Q890 4N %
Yang Kang (#7%), Guo Jia (#'F), Yang Senyu (157 F)
FRIEAF MEFIES TREZEE HERES TR

Abstract: at present, the welding performance of Q890 steel used in production is poor, mainly mani-
fested in the low welding heat input, less than 20kJ/cm, which cannot meet the requirements of robot
welding. In this experiment, thermal simulation test was used to study the microstructure and proper-
ties of heat-affected zone (HAZ) of Q890 steel after composition optimization under different heat in-
put. The results show that when the heat input is 35kJ/cm, the impact toughness of the heat-affected
zone is the highest and meets the welding requirements of Q890 high strength steel. Through the mi-
crostructure analysis, it is found that the acicular ferrite (AF) in the microstructure of the heat-
affected zone is beneficial to improve the toughness and welding property of Q890 steel.

Keywords: 0890, Heat affected zone, Acicular ferrite (AF), Welding heat input.
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Yu Xiaoming (7-#E1), Li Dapeng (FAXM), 1127 /L (Yu Xueer), Qin Jinli (27,
Guo Xinyu (Z5/K-F), Li Jingru (Fi#), 85 (Li Zunyu)
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Abstract: this project belongs to the field of medical materials and instruments. Specifically, it is a
functional root canal file with antibacterial and osteogenesis ability. Root canal file is one of the nec-
essary medical instruments for dental root canal therapy. In order to solve the infection problem that
leads to surgical failure in root canal therapy, a novel root canal file with antibacterial property was
developed based on TRIZ theory. A multi-functional Mg based metal coating was fabricated on root
canal file. During surgery, Mg coating fall off naturally and fund in root canal, thus infection was
avoided and capacity of osteogenesis at periphery of root apex was improved. Therefore, surgical suc-
cess rate increased and long-term stability of the teeth was hopefully reinforced.

Keywords: antibacterial; osteogenesis; Mg based, coating.

MR T A RHRERIT T L AU T 88l —, N TR ERITh FEEFEAR
FWF G L, AT H B TRIZ BUEHIREFC AT, R T — M B A HUEThRE AR 4,
KHEZUTRR MR AR, EIE MRS R H 5 B A PUE A A a8 &8
BEWRE, ERERNIERAHEREY, SERESREERZEAREIFEERE S, MLz
AWIER, RN GERRET AR EE R, KKIRETFARBIIER A KT .

—. TRIZ ¥ it 73 #r n) 1

(—) HFESHT

X YR R AR FIRSAT 08T, BRI BRI R R AR IR, AT H
(PR AT B TR G 24, IR FRATIE H TRIZ B X BUA SRS T8 A B3

(=) REEES T

TR I 0 B A MR A ) Il R AT T DR SR o B R AR R S AR 1 R R
UBGL IR 5 o

. HiRER S

WS R IR EMIE B A AR E R, fEA R ESIE e
FR, WP HEZEAYIReE. AR IR AR E dA Bk H il S BURE G
7RI IR G ] T, [RIBEE SR B E s IR TR m TN S T E S, RIE
Tt E. ki vERFEEC], FECIRTE 3 I ER SR,

BEILIR R SR /N VB RN 8, R EONECE, JEEATROKS (5-50um)
EREM ARG A R RAKRENR T RSB RESEARNE ST, 4R KT
>45Mpa, B K EFAMEREER . B EE TR E MRS B KRR E TR
B LA AT ER A LR IR AN E R (8] o SSIFTE] S, BERIRE MR E M A AP
WRES, HEHAIRZPiHEE TR, 24 PN EHERIE 99%. #EENRERL SR
WEAERNAN ] LRIV BRI PIE e /1, XUzt RSt B E&EERE
5 RH AN S0 Al R R Ah s B gk R B . BRI IR E e R BT B AR K. RN B
VisLge gt RAUE I TSRS Em IR B R R B B T

TEIAARE R AERT L, Wi T84 Z, BERA RIFrIea1EH, XEA R
WVER, NIENE R T TR E AT MR B, $REHERIT IR .

=. Wt

PUEIRE B TS I ERAR B, R T T R I — 3 R A DU DI RE AR
B, AMETESCRAIR, 0 EX T HAR RS S S LA I BRI . AR AR
(RS PIEIIRENARE -, BA M. MBS, WESEE. RREASORL . HAEm K.
MRAE . RIGBENRES, JEFIEHT O ER R NREGTT, BAA R s,

96



e h A W R B AR S R BRI 7
Zhao Yuan (#75)
JEIH LK

Abstract: it is the key to realize the integration of multi-conflict objectives, multi-conflict constraints
and multi-scale intelligent optimization decision-making and control in intelligent workshop under the
environment of Internet of things. At the same time, the dynamic collaborative optimization of various
systems in intelligent workshop is of great significance to reasonably organize production, improve
product quality and reduce material and energy consumption. Finally, based on the actual production
process of intelligent workshop, the above optimization strategies and methods are simulated and veri-
fied by industrial application. The research results provide important theoretical basis and practical
experience for multilink and multi-scale dynamic collaborative optimization of intelligent workshop.
Keywords: Dynamic cooperation of intelligent optimization decision and control integrated decision
support system.
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YK 621.923.6
ONITUMMU3ALUSA 3ATOYKH 3ATBIJIOBAHHBIX HACAJTHBIX ®ACOHHBbIX
®PE3 METOJAMMU 3D MOAEJIMPOBAHUSA
Aowcap A.B., Munacan I'".O.
benopyccruii nayuonanvrwili mexHuueckKull yHueepcumem

Abstract: a method for determining the optimal diameter of the grinding wheel for sharpening shaped
milling cutters is proposed, based on computer 3D modeling of the grinding operation, taking into
account the restrictions on the formation of a seat on the tooth and a groove on the adjacent tooth. It
is proposed to take into account the results of modeling the sharpening operation when developing the
design of the shaped tool and its feasibility study by analyzing the operational characteristics and re-
source of the grinding wheel and the tool to be sharpened.

3artputoBaHKe NUTH(OBaHNEM 3yObeB (DaCOHHBIX (pe3 sSBISIETCS Hauboyiee TPYIOEMKOM,
CJIO’KHOM M OTBETCTBEHHOMW omepalfell, Ha KOTOpoil gocTuraercs TpedyeMasi TOUHOCTh U Kade-
CTBO M3rOTOBJIEHUS MHCTpyMeHTa. Hanbonblylo mpon3BOIUTENBHOCTh ONEpAaLUU 3aThLIOBA-
HUs 00€CreurBaOT LWIMHAPUYECKUE CIpoQuiIMpoBaHHble HUTH(OBaIbHBIE KpyrH. OnHako
YacTO HE yJaeTcsl MOJyYUTh 3aThUIOK, NMPOILIM(OBAHHBIN MO Beel AiaMHEe 3y0a MHCTPYMEHTa,
T.K. B KOHIIE pabodero xoja Kpyr MOXKeT 3aJeThb cocequuii 3y0. Hemober kpyra 4acto nmpuBo-
JTUT K 00pa3oBaHHIO «ceia» Ha 3y0e. V3BecTHbIE METO/BI pacyeTa HE BCera 00eCreunBaroT
BBIOOD JMameTpa NuM(pOBAIBHOTO KpyTra ¢ yUYETOM M3MEHSIOMINXCS MapaMeTpoB TITyOHHBI (a-
coHHOro mpoduist 3arburyemoil pesbl. PazpaboTaHHas METOaMKa MOJCTUPOBAHUS YCIOBUH
3aThUIOBaHUs (PacOHHBIX (ppe3 ¢ ucmoab30BaHNEM coBpeMeHHbIX BeKTOpHbIX CAIIP, ocHoBaHa
Ha TOCTPOCHHMU OKPY)KHOCTEH, 00pa3yroIuX Hapy>KHBIX KOHTYp mHpoduis nuimgoBaibHOTO
Kpyra, KacaTelbHbIX 00pa3yroleil 3aTblIka 3y0a B BHIOPAHHOM PaJHaIbHOM CEUCHUU U MPOXO0-
JSIIIIX 9epe3 COOTBETCBYIONIYIO TOUKY MPOdWIIsi Ha TIEpeTHEN MOBEPXHOCTH COCEIHETo 3y0a
(puc. 1). [IpakTnueckas peanusanus MpeUIOKEHHOTO METOJa MOAEIUPOBAHUS allpoOUpoBaHa
Ha (pacoHHBIX HacagHBIX (Ppe3ax st 00pabOTKKU TPAHUTHOTO CTATOpa JIMHEHHOTO IABUTATEIS
OAO «Inanap». CMonenupoBaHbl U MPOAHATU3UPOBAHBI ONEPALMM 3aThUIOBaHUS 3-X ¢pe3
D86 ¢ unciioM 3yObeB z = 12 1 yryioM BHaJuHbI CTpyke4uHoi kaHaBku 0 = 70°% z =18, 0=55°u
z =18, 6 = 45° (puc. 1, 2). AHanU3 KOHCTPYKTUBHBIX ITapaMETPOB, YCIOBUHN 3aTOYKU U PEXKU-
MOB pe3aHus (hpe3 mokaszai, uro ¢pes3a ¢ z = 18 u 6 = 45° obecreynBaeT yMCHBIIICHHE MAIIHH-
HOro BpeMeHH 00paboTku Ha 33%. OZHOBPEMEHHO pacTeT OOIIMH pecypc HMHCTPYMEHTa 3a
CYeT YBEIMYCHHs YHUCJIa TIEPEeTOYeK C 3-X 10 4-X 1O CPaBHEHUIO C TPUMEHseMOU (pe3oit
c z=12. Ilorepu pecypca numgpoBaIbHOIO Kpyra u3-3a yMEHbILIECHHS ONTUMAIbHOTO AUAMETPa
¢ V80 o D63 He3HaUUTENbHbI. AHAIU3 Pe3yIbTaTOB MOAEIMPOBAHNUS TOKA3bIBAET, YTO HA BbI-
00p IramMeTpa Kpyra BIHSET KpOME KOJIMUECTBa 3yObeB U 33/HETO yIila 3aTOUKU (hpe3bl, BBICO-
Ta IPO(MIIA U yToJl BIIAJAWHBI CTPYKEUHOH KaHaBKH. TakuM 0Opa3oM, 3aMeHa OMBITHBIX HUCTIBI-
TaHWW BUPTYaJIbHBIMU IO TPEIUIOKEHHOMY METOAY MPU PEIICHUH Mpo0IeM KOHCTPYHPOBAHHUS
U U3rOTOBJIEHUs! ()aCOHHBIX (hPpe3 MO3BOJIUT CHU3UTh UX CTOMMOCTh U OOIIME 3aTpaThl HA MOJ-
TOTOBKY ITPOU3BO/ICTBA.

Puc. 1 — Betbop nuamerpa Kpyra Puc. 2 — Monens 3aThbUIOBaHUS
(dpessi ¢ z = 18; 6 = 45°, kpyrom J63
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HNOBBINIEHUE Y®®EKTUBHOCTHU PABOTHI CKPEBKOBBIX KOHBEMEPOB
B COCTABE OYUCTHBIX KOMIIVIEKCOB ITPU PASPABOTKE IIVIACTOBBIX
MECTOPOKJIEHUHN KAJIMAHBIX COJIEA
Acmanenko T.C., Tanosa H.C., bacanau I'.A.
benopyccruii nayuonanvbHwili mexHuuecKull yHueepcumem

Abstract: improving the efficiency of scraper conveyors as part of treatment complexes in the devel-
opment of reservoir deposits of potash salts.

B nanHolf HayyHOI pa®oTe, B pe3yJibTaTe BBHINOJIHEHHBIX IATH pa3pabOTOK MO JaHHOMN
TEMe, MOYKHO C/IeJaTh CJICAYIOLINE BBIBOIBI.

1. TloBblmieHne MPOU3BOAUTEIHLHOCTH OYMCTHOTO KOMOaifHa MO TOrpy3ke pyAbl Ha
3a00MHBIN CKpEOKOBBI KOHBEHWEpP MOXXHO OOECIEUYUTh IMyTeM MOJAEPHU3ALNMU PYKOSTH C
YBEIMUEHUEM NPOXOJHOrO ceueHus B 1,8 pasa;

2. Iloseimenne KIIJ nmpuBoga W yBenWYEHHE pecypca TATOBBIX IIeNeld KOHBeiepa
JIOCTUTAETCSl MCIIOJIb30BAHUEM NPHBOJAHBIX 3Be3J04eK € YHCJIOM 3y0beB 9 (IeBsAThH),
MO3BOJISIIOIIEE CHU3UTH MOIIHOCTh Uil TpeHus 110 20%:;

3. CHM)XEHUE HSHEProeMKOCTH TPAHCIIOPTUPOBAHMS PyAbl CKPEOKOBBIM KOHBEHEPOM
o0ecneynBaeTcsi YCTAHOBKOW Ha THAIOBBIX UeNsX IUIACTHH, PACIOJOXKEHHBIX 32
CKpeOKaMu, UMEIOIIMX JUTMHY, PaBHYIO 2/5 OT 11ara yCTaHOBKU CKPEOKOB.
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VIK 691
CPABHUTEJIbHOE UCCIEJOBAHUE MEXAHUYECKHUX
CBOUCTB KOMITIO3UTHOI'O ®PUBPOBETOHA
Ban Munrwoanv!, Ban Canonsn!, Tan Amun?
! Benopycckuii nayuonanwuiii mexnuveckuil yuugepcumen
’Hainan Tianhong Construction Engineering Co., Ltd.

Abstract: Additional ingredients in the composition of concrete help to improve its structural and
technical parameters. For example, concrete has increased resistance to tensile, abrasion, shock
loads, they serve as a rigid skeleton, minimize possible shrinkage by 10 times, protect the structure
from deformation during operation, reduce thermal conductivity and creep, reduce the average density
of the mixture, etc. Therefore, it is very important to continue researching properties of dispersed-
reinforced concrete and to establish experimentally the proportional composition of the concrete mix-
ture and various kinds of additives to obtain the necessary properties of concrete for different purpos-
es. This determines the relevance of our work.

Keywords: coir fiber, steel fiber, fiberglass, composite, fiber-reinforced concrete.

Pe3yabTaThl necaenoBanus. lcnbiTanne Ha UMUTALMIO U3THOA OalIKK: cpeiHee 3Haue-
HHUE TPOYHOCTH Ha M3TUO HCIIBITATENILHOTO OJ0Ka 13 OeToHa 6e3 KOKOCOBOTO BOJIOKHA COCTaB-
nsiet 4,192 Mlla (Ilpumeyanue: cornacHO crieU(HUKAINM, KOT/Ia pa3HUIa MEKIY MaKCUMAallb-
HBIM 3HAYEHHEM M MHUHUMAIIbHBIM 3Ha4eHHEM TpeBbImaceT 15% OT MUHUMAIbHOTO 3HAYCHHUS,
9TH JaHHBIE CIHCHIBACTCS, HO M3-32 OTPAaHUYEHUIl MO0 BPEMEHU MPOBOAMTCS /BAa CPABHEHHSL.
Cpennee 3HaueHue cpenu OOnbIIUX 3HaYeHHi). Korma KOMMIOHEHT JOCTUraeT MaKCHMMalbHON
HECyIIel CriocOOHOCTH, TPEIIMHBI 00Pa3yI0TCs CHU3Y U OBICTPO PACIPOCTPAHSIOTCS MO CEKLIUU
BBEPX, TEM CaMbIM pa3/ieieHre Ha J1Be yacTH (puc. 1). B aTo BpeMs HanpshkeHune paBHO aedop-
Maliu 0 pa3pylieHus: 6eToHHoro koMmmnoneHTa. [IpusHakoB MeHsbIe. PaBHOMepHOE pacmpene-
JICHWE KPYITHOTO 3aNIOJHUTEINS B pa3pe3e TPEIIUHBI BUAHO Ha (puc. 2).

Cpennee 3HaueHUE MPOYHOCTHU HA M3THO TPyHTA JUISl UCIIBITATEIBHOIO OJIOKA U3 KOKO-
coBoro ubpobeTona cocrapmnsier 4,752 MIla. Korma KOMIIOHEHT TOCTUTaeT MaKCUMAJIbHOM
HECyIel CIOCOOHOCTH, TPEIIMHA MEJIEHHO PACIPOCTPAHAETCS OT HIDKHEH 4acTH KOMIIOHEH-
Ta MO TOMEPEYHOMY CEYCHHIO K BEpXHEH 4acTH, KOMIIOHEHT He pa30uBaeTcs Ha JBE YaCTH.
JIroOble KOKOCOBBIE HHMTHU COEOUHSIOTCA Ha ydactke (puc. 3). B 3To BpeMms HampsbKeHue
MeHbIIIe, yeM HampspkeHue. [IpusHak paspymienus 6eToHHoro snemeHTa. [locie BbIxoaa u3
CTpOSI DJIEMEHT BCe ellle He CIIOMaH M MOYKET BBIIEPKUBATH HEOOBIIYI0 HAarpy3Ky. OTMeTum,
YTO TpyObIe arperatbl CIOMaHHOTO 00pas3iia pacnpeaencHbl paBHOMEPHO, KOKOCOBOE BOJIOKHO
pacrmpezieieHO paBHOMEPHO (pHc. 4).

Puc. 1 Puc. 2 Puc. 3 Puc. 4

3akmouenue. PUOPOOETOH — 3TO COBPEMEHHBIH CTPOMTEIbHBIN MaTepuall, KOTOPbIH
HOJIOXKUTENIBHO BbIJIENsAeTcsl Ha (JOHE OCTaJbHBIX BUIOB OeToHa. OH sBisgercs 3(dekTuBHON
3aMEHOI caMOMy PaclpOCTpaHEHHOMY Ha CETOJHSIIHMI JICHb BUAY OCTOHA — jKeJIe300€TOHY.
[IpakTuka moka3eiBaet, yTo q0o0aBiIeHHEe PUOPHI B COCTaB OETOHA MO3BONISET JOOUTHCS TpeOy-
eMbIX (PH3MKO-MEXaHMYECKUX CBOMCTBAa OETOHA, MOHM3WB IIPH 3TOM BEC KOHCTPYKIWi. Bo-
IPOCaMH, CBS3aHHBIMU C TEOPETUYECKUMH OOOCHOBAHUSMH NMPUMEHEHHS BOJIOKOH TIPH JTUC-
IEpPCHOM apMHUPOBAHUH, 3aHUMAJIMCh U MIPOJIOJKAIOT 3aHUMAThCS YUEHbIE MHOTUX CTpPaH. JTO
CBSI3aHO C T€M, YTO, HECMOTpPS Ha MPOBOIUMBIEC UCCIIEOBAaHHS PUMEHEHHSI TOHKO JHCIIEPC-
HOTO BOJIOKHA B IIEMEHTHOW CHCTEME, OCTAIOTCS HEJOCTaTOYHO M3YYECHHBIMH €T0 CTaOMIIb-
HOCTb, HaJI)KHOCTh CIICTUICHHS, a TaK)Ke HY)KHbI Pa3pabOTKU TEXHOJIOTMYECKHX BO3MOXKHO-
CTeil paBHOMEPHOTO paclpeiesieHus] BOJIOKHA B Macce O6eroHa. Kpome Toro, m pa3Butue
MacCOBOTO CTPOMTEILCTBA TPEOYET MOCTOSHHOTO COBEPIICHCTBOBAHMS CYIIECTBYIOIINX
MaTepHUaIOB U NOBBIICHUS (P (HEKTHBHOCTH X MPOU3BOICTBA.
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VIIK 621.793
BJIMAHUE HAHOYITJIEPOJHBIX KOMIIOHEHTOB
HA MUKPOTBEPJAOCTbDb I'A3OTEPMHNUECKUX KOMITIO3UIIMOHHBIX
HOKPBITHﬁ, OIIVIABJIEHHBIX JIASEPHBIM JIYYOM
Baniwox 2.4.1, Coxopos HU.0.?
! Benopyccruii nayuonanvuviil mexuuyeckutl yHueepcumen
’Pecnybaukanckuii uHCmumym npogeccuoHanbHo20 06pazoeanusl

Abstract: the paper presents the results of the influence of nanocarbon components on the hardness of
thermal gas composite coatings modified with fullerene black components, applied by flame spraying
and laser melting.

HanexHocTh — OCHOBHasI mpobiiemMa Jr000i COBpeMEHHOI TEXHUKHU, YCTPAaHEHHUE KOTO-
poii perraeTcst Ha BCEX dTarax MoJydYeHUs JIeTaau: MPOCKTUPOBAHUS, U3TOTOBJICHHS, UCTIBITA-
HUSI, SKCIUTyaTalluk U peMOHTa MaluH [1].

[Tomnepxanne pabOTOCIIOCOOHOCTH MAIlTiH, TIOBBIIIEHUS € 0€30TKa3HOCTH, O0ECIICUCHHE
TEXHOJIOIMYECKOM TOTOBHOCTH, a TAK)Ke BOCCTAHOBIICHHUE pecypca MallliH — INIaBHas 3a7aya BeexX
PEMOHTHBIX NPEANPUITUNA U TIPENPUATHHI, CBA3aHHBIX C TEXHUUECKUM cepBucoM. [Ipu skcrunya-
TaIMy JIFO00H eIWHUIIBI TEXHUKH MPAKTHYECKH BCE JCTAIU MOJBEPraloOTCsl TPEHUIO, YTO B CBOIO
oyepe/ib COMPOBOXKIAETCSI U3HOCOM, ITPUBOJISIINM JI€Talb B HEIIPUTOTHOCTb.

N3HOCOM pabounx MOBEpXHOCTEH 00YCIOBICHO BEeAyIlee KOJIUIECTBO OTKA30B JIeTalei
aBromobmien — 10 50%. IIpu usHoce He 6oiee 0,3 MM npumepHo 85% netaneil BOZMOXKHO
MOJIBEPTHYTh BOCCTAHOBIJICHUIO, T.€. IPU HAHECEHHH IMOKPBITUS HE3HAUUTEIHHOW TOJIIMHBI
X pabOTOCIIOCOOHOCTh BOCCTaHABIIMBAETCA. JleTallb BO3MOXHO HCIIONBH30BaTh HEOTHOKPAT-
HO. MHOTOKpaTHO UCIOJIb30BaTh JETalb JAa€T BO3MOXKHOCTh HAHECEHHE METaJlJla Ha HEeCYII1e
MOBEPXHOCTH C JAJIbHEHIIIECH UX MEXaHUYECKO 00paboTKoii [2].

OcHoBHOe TpebOBaHHWE K HAaHOCMMOMY Ha JeTallb IMOKPBITUIO — COOTBETCTBHE €ro
CBOICTB yCJIOBHSM 3KCIUTyaTalllu JETajl ¢ MUHUMalbHBIMU 3aTpatamMu. Haubonee yHuBep-
CaJbHBIMU U SKOHOMHYHBIMH CIIOCOOAMH BOCCTAHOBJICHUS JETajeil SBISETCS ra3oTepMuye-
ckoe HaHeceHue MOKphITHiA [3]. Takue crmocoObl HAaHECEHUs MOKPBITUN €Ie MOTYT JOIOJI-
HSTHCS JTA3EPHBIM OIIABIICHUEM.

TexHOoMorusi HAHECEHUsI TA30TEPMHUUYECKUX MOKPBITUH MOSABWIACH €IE B MPOILIOM CTO-
netuu ¥ Ha 2021 rox 3TH cocoObl BO MHOTOM YK€ M3Y4YEHBI. B CBSI3M C MOCTOSHHBIM YiKe-
CTOYEHHEM TpeOOBaHHMI K COBPEMEHHOH TEXHHKe, HauOoJiblliee BHUMAHHUE YJENSEeTCs, BO-
MEPBBIX, PA3BUTUIO MAaTEPUATIOB M3 KOTOPBIX M3TOTABIMBAIOTCS JETANH, & BO-BTOPHIX — I'a30-
TEPMUYECKUM MOKPBITUSAM, CITY>KAIIUX JIJIs1 BOCCTAHOBJICHUS (YIIPOUHEHHUS) JeTale MalllkH.

OnHO U3 HaNpPaBJICHUHN YCOBEPIICHCTBOBAHUS Ta30TEPMHUUECKUX MOKPBITUI, 3TO MOJIU-
(dbunrpoBaHUE MOPOIIKOBBIX MAaTEPUATIOB HAHOYTIEPOIHBIMU KOMIIOHETaMH B BHUjIE yIuiepe-
HOBOW uepHHU. MccnegoBanusi mokaszanu, 4yTo y NokpeiTui u3 marepuanos I1I-CP4 u IIT-
FOHX16CP3 ¢ nob6asnenuem 10% KOMIIOHEHTOB (yJUIEpEHOBOW Ye€pHH, HAHECEHHBIX Ia30-
TUTAMEHHBIM HalbIJICHHEM U OIJIaBJICHHBIX Ta30IUIAMEHHBIM CIIOCOO0M, HAOMI0JaeTCs CHIDKE-
HUE MHUKPOTBEPIOCTH B 1,2 pa3za, mpH OIUIABICHUH JIa3€PHBIM JIy4YOM, MUKPOTBEPAOCTb HUC-
CJIelyeMbIX IOKpBITHM yBenuuuiacs B 2,1 u 1,3 pa3a, COOTBETCTBEHHO, 10 CPaBHEHHUIO C I10-
KPBITUSIMH 0€3 T00aBICHUS MOIU(DHUIUPYIOIIUX KOMITOHEHTOB.

CHHCOK MCI0/Ib30BAHHBIX HCTOYHUKOB:
1. B.C. UBamko u ap. /HagexxHocTh TeXxHUYECKUX cucTeM: [yued. mocobue] / B.C. Upamiko,
B.B. Kypam, A.B. Kyauna — Munck: U3n-so BI'ATY, 2008.
2. Kopob6eiinuk A.B. / Pemont aBromo6uneil. [Ipaktuueckuii kypc / Cepust «bubnuoreka as-
tomoOmrcrtay. — PoctoB u/]1: «®enukc», 2004. — 512 c.
3. 10.C. Kopo6oB u ap. / AHanu3 cCBOMCTB ra30Te€pMUYECKUX MOKPBITHH: [yued. mocobue] B 2
4./ FO. C. Kopo6og, B. 1. ITanos, H. M. PazukoB — ExatepunOypr: U3a-Bo Ypan. yH-ta, 2016.
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CUCTEMA ABTOCLEIIKH
T'unzbype B.A., [unuyx M.H.
Qunuan BHTY «Munckuii 2ocyoapcmeerHblil NOJUMEXHUYECKU KOJLIeONCH

Abstract: automatic coupler system for electric vehicles. The development will allow simultaneous
towing of several cars to the charging station. This will reduce the time spent on transportation of
cars, as well as reduce material costs.

AHHOmayua: cucmema agmocyenku diekmpomoounell. Paspabomra nozeonum 00Ho8pemMenHo npous-
800UMb OYKCUPOBKY HECKONbKO A8MO K 3APAOHOU CMAHYUU. Mo NO380JUM COKPAMUMb 8DeMeHHble
3ampamul Ha NePeso3Ky A8MOMOOUIel, A MAKICe COKPAMUM MAMEPUATbHBLE PACXOObL.

['maBHas mpoGiema mpyu UCTOIBb30BaHUU AJICKTPOMOOMICH — HEOOXOAUMOCTh 3apsIKH,
4yTO TpeOyeT MepeBO3KM aBTOMOOMIIEH K 3apsiiHbIM cTaHiusaM. [lepepacnpenenenie aBToMO-
Ousieit Mo ropoy, MOXKET 3aHUMaTh 3HAYUTEIbHOE KOJIMYECTBO BPEMEHHU.

Lenb. lo6utbes Oonee 3pGEeKTUBHOTO MepepacipeieleHnss aBTOMOOUIIeH, YMEHBIIUTD
BpeMsl U CpEJACTBa, 3aTpayMBacMble Ha TMepepacrpezaeneHue. YBenudeHue 3¢GEeKTUBHOCTH
UCTIOJIb30BaHUS 3JICKTPOMOOUIICH B KapIIEpUHTE U 3aITyCK 3JIEKTPUYECKOTr0 KapLIepuHra.

Pesynbrar. [[ns yMeHBIIIEHUS BpEMEHH, 3aTPauuBacMOro Ha MEPEBO3KY aBTOMOOMIICH,
npejiaraeTcsi 000pyI0BaTh KapIIEPUHTOBBIE IEKTPOMOOWIN CHEIHAIbHBIMU OaMIiepaMu —
CIENKaMu TaKUM 00pa3oM, 4TOObI BEAYIIHA U BeIOMbIE aBTOMOOUIIN JIETKO M HaJAEKHO CThI-
KOBJINCh MEXAy co0oii [1]. Dmekrpornoe3n u3 ABYX-TpEX aBTOMOOWIEH MO3BOJHUT 3HAYM-
TEIbHO YCKOPUTh HMX IepepacrlpelielieHne C LEIbI0 ONTHUMM3AINH WX MECTONOJOKEHUS
U TIO/13apSAIKH aKKYMYJIITOPHBIX Oatapeii [2].

CxemaTnueckd KOHCTPYKIUSI 3aJHETO Oamrepa COCTOUT M3 JIBYX OCHOBHBIX JeTajei,
BEpXHEH M HWKHEH, ¢ moanpyx uHuBaHueM. KoHCTpykius nByX OGaMIiepoB AaéT CIETJICHHUE
CXOXee C KOHCTPYKUHMEH MPUILENKU WM aBTOCIENKH KeJIe3HOJOPOKHBIX BaroHoB. bammep
HEepeHEr0 aBTOMOOWIIS HPU MPOBEACHUM HPOLEAYphl CIENKH MOMagaeT B MPOCTPAHCTBO
MeX1y BEPXHUMHU M HIDKHUMH YacTsIMU Oamriiepa rnepBoro aBromoouns. M HagexHo ¢ukcu-
pyercs cnenmanbHOU 3amienkoid. CebecTOMMOCTh CHCTEMBI CIETKH ISl 2-X aBTOMOOWIIEH
(BXOJ ¥ BBIXOJ) 0€3 yueTa JICKTPOIPHBOIOB MPUMEPHO paBHA ~31.6$.

CnMcoK MCIO0/Ib30BAHHBIX HCTOYHHUKOB:
1. AGpamoB, A.M. YmpaBineHue AMHAMUKON JBUKCHHUS CEICIIBHBIX aBTOIMOE3/I0B. — TpaHc-
nopt Poccuiickoit @enepauun. — Ne9, 2007. — C. 70-73.
2. ABromoOuu: Wcneiranus: Yueb. mocodue mist By3oB / B.M. benses, M.C. Bricoukwuii,
JI.X. I'mnenec u ap., Ilox pea. A.W. I'pumikeBnua, M.C. Boicoukoro. — MH.: Bei. mik., 1991. —
187 c.: ni.
3. Kapmiepunr [OnekTpoHHBIM pecypc]. — ONEeKTpoHHbIE OaHHble. — PexuMm pocryna:
https://voith.com/rus-ru/Schaku.pdf
4. Cuenka lapdenbepra [InaeKTpoHHBIN pecypc|. — DIEKTPOHHbIE JaHHbIE. — Pexum nocty-
na https://pikabu.ru/story/avtostsepkasharfenberga dlya gruzovogo dvizheniya 7113415
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PA3PABOTKA INOJIUMEPHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB
NJISI PETEHEPATUBHOM MEJUIIMHBI
T'yyanosa A.A., Ynecos A.C.
Cankm-Ilemepbypeckuii HAYUOHATLHBLU UCCIE008AMENLCKULL YHUBEPCUMEm
UHDOPMAYUOHHBIX MEXHOLO2UU, MEXAHUKU

Abstract: the main trend of modern medicine is the active integration of biocompatible polymers. That
is, such polymers are able to perform the necessary functions for a long time or decompose into simple
metabolites, which are excreted by the body within a certain period of time without harm to humans,
which is often accompanied by the formation of new tissues.

[lepcnieKTHBHBIM CIIOCOOOM JIEUEHHSI U BOCCTAHOBIICHHS TKaHEW MOKET OBbITh MPUMEHEHHE
HOBBIX MaTepHalIOB Ha OCHOBE OMOETpaIMpyeMbIX TOJIMMEPHBIX MaTpull. HekoTopble mosmmme-
pHI TIpUBIIEKAIOT BCe OOJIbIIIEE BHUMAHKE M3-32 CBOCH MPEBOCXOTHONW OMOCOBMECTUMOCTH, OHO-
pasnaraeMoCTH, HU3KOM TOKCUYHOCTH, IPOYHOCTH/BSA3KOCTH U HU3KON cToMMOCTH. CeroHs s
M3rOTOBJICHUSI KOMITO3UIIMOHHBIX MaTpUI] HUCIOJIB3YIOTCS CaMble pa3HOOOpa3Hble MOIUMEpPHBIE
MaTepUabl: TOJH(METHIMETAKPUIIAT), TTOTUIAKTH]I, TIOJUTIIHKOINI, COTIOIUMED JIAKTH/IA U TIIH-
KOJIU/a, 0JIe(UHOBBIE IUKIMYECKHE COTIoMMephl U noucaxapuabl [1]. CymectByer Gosbiioe
pa3HooOpa3ue HCCIIeOBaHUI NMPUMEHEHUS TaKUX IOJIMMEPOB B IPOU3BOJCTBE CHUCTEM JO-
CTaBKHU JIEKAPCTBEHHBIX CPEACTB, MOKA3bIBAIOIIMX UX XOPOIIYI OMOCOBMECTUMOCTh. Annda-
THYECKHE MOTUI(PUPBI HE TOJIBKO OMOCOBMECTHMBI, HO M Ouopa3ziaraemsl. BBuay cBoeit 6no-
COBMECTHMOCTH, TaKW€ MaTepUasIbl LIUPOKO MPUMEHSIOTCS B METUIMHE Ul MPOU3BOICTBA
XUPYPIUYECKUX HUTEH U ITH(PTOB, a TAKXKE B CUCTEMaX JAOCTaBKH JekapcTs [2]. [Tomumepsr
Ha OCHOBE JIAKTH/Ia ¥ TJIMKOJIMA HallUTU MUPOBOE IPUMEHEHUE B MeIULIMHE Oi1arofaps cBoei
OMOCOBMECTHMOCTH M CIIOCOOHOCTH pasyiaratbCsi B KMBOM OpraHu3Me 06e3 o0pa30BaHUs TOK-
CHUYHBIX coeMHEeHUN. CKOpoCcTh OMOpa3IoKeHUsl MOJWIAKTHIAa HeAocTaTouHO Benuka. Cko-
pPOCTh Jerpatanuy Noau3(pupoB MOXKHO KOHTPOJIMPOBATH, HAPUMEP, BAPHUPYsI COOTHOILIE-
HUE MOJIUJIAKTUA U MOJUTIMKOINA B COMOJUMEPE JTakThAa U raukonnaa [3]. [Tokazano, uro
BpeMs, HeoOXoauMoe Uil JeTpajaliy COMOoIMMepa JIaKTUIa U TJIMKOJIUAA, CBA3aHO C COOT-
HOILIEHUEM MOHOMEPOB, UCIOJIb3YEMBIX B IPOIIECCE MOyUYEHHUS: YEM BhIIIE COIepKaHUE TIIH-
KOJIUJHBIX 3BEHBEB, TEM MEHbILIE BpeMs, HEOOXOIUMOE AJIS JETpajallié 10 CPAaBHEHHIO C
MPEUMYIIIECTBEHHO JIAKTUIHBIMH MaTepraiiaMu. J[J1s moATBepKIeHUsI CTPYKTYpbI HCCleaye-
MBIX IOJIUMEPOB, KaUECTBEHHOIO M KOJWYECTBEHHOI'O OINPEIEIICHUS COCTaBa MPUMEHSETCS
CIIEKTPOCKOIHUS SIAEPHOTO MAarHUTHOTO pe30HaHca [4].

buonerpananus nmpoMCXOOUT MPEUMYIIECTBEHHO IOCPEICTBOM THUAPOSN3a S(PUPHBIX
cBs3eil. CHauana CHWXaeTcs MoJieKyJisipHas macca (MM) nonumepa, 3aTeM HAaYMHAETCS BbI-
BEJICHUE TPOJIYKTOB JIeTpajaliy. B opranuzmMe Takue noJuMepsl AerpagupyroT 10 MOJIOYHON
U TJIMKOJIEBOM KHCIIOT, KOTOpPBIE SABISAIOTCS HOPMAaJbHBIMU META0OJUTAMH U HE OKa3bIBAIOT
TOKCHUYECKOT0 BO3JEHUCTBUS Ha opraHu3M. CKOpOCTh THAPOJIM3a 3aBUCUT OT pa3Mepa U I'Hj-
POPUIBHOCTH TOJIMMEPHOTO MaTepHuasia, CTeNEeHM KpUCTAIMYHOCTH, pH u TemmepaTypsl
cpensl u qpyrux (hakTopoB. beicTpee pazmaratorcst momumepsl ¢ Oosiee Hu3kor MM, Gosnbieit
TUAPOPHUIBHOCTHIO M MEHBIIEH KPUCTATUIMYHOCTHIO.

Cnmcok uCnoJIb30BaHHBIX HCTOYHHKOB:
1. Iftekhar A. Biomedical composites. In: Standard handbook of biomedical engineering and
design / A. Iftekhar. — New York. : McGraw-Hill Companies; 2004. — P. 12.1-12.17.
2. H.K. Makadia, S.J. Siegel, H.K. Makadia, S.J. Siegel, Poly Lactic-co-Glycolic Acid (PLGA) as
Biodegradable Controlled Drug Delivery Carrier /Polymers;.2011. — P. 1377-1397.
3. Kricheldorf H. R. Polylactones / H. R. Kricheldorf, B. Fecbner // Biomacromolecules.
2002. - V.3.
4. Kulinets I. Biomaterials and their applications in medicine / I. Kulinets // Regulatory Af-
fairs for Biomaterials and Medical Devices. —2015. — P. 1-10.
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NMITYJBbCHOE NOHHO-IIVIASMEHHOE MOJIU®UILIUPOBAHUE
MNOBEPXHOCTHOI'O CJIOA
Enuceesa A.H.
Mesiceocyoapcmeennoe obpazosamenvHoe yupexcoenue gblcuie2o 00pa3o8aHus
«benopyccro-Poccuiickuii ynusepcumemy

Abstract: in recent years, for the implementation of processes to improve the performance of machine
parts, the greatest preference is given to technological processes based on the use of ion and plasma
flows. This is due to the fact that one of the main advantages of ion-plasma processing is the ability to
effectively control the technological parameters of the process and the volume processing of the product.

B coBpeMeHHOM MalIMHOCTPOCHUH OYCHb OONBIION 00BheM PabOT CBSI3aH ¢ METOJAMU
IPUJIAHUS [TOBEPXHOCTAM M3ACIUN M3 KOHCTPYKIMOHHBIX MaTE€pHalOB BBICOKMX JKCILTyaTa-
IIUOHHBIX CBOWCTB. YUMTHIBasi OMPEIEIIAIONIYIO0 POJIb MOBEPXHOCTHOTO CIIOSl B 0OecTieueHun
MU3HOCOCTOMKOCTH MHCTPYMEHTAJIBHOM OCHACTKH, B HACTOAIIEE BPEMs HCCIeN0BaTeIn 0O0Jb-
110€ BHUMAaHUE YJENAI0T pa3paboTKe, pa3BUTHIO U COBEPIICHCTBOBAHUIO PA3IMYHbBIX METOJIOB
MOBBILIEHHS] U3HOCOCTOMKOCTH MIOBEPXHOCTHBIX CIIOEB.

Ha nanHbI MOMEHT NpPOBEIEHHbIE UCCIIEOBAHMS HA MITAMIIOBOM OCHACTKE MO3BOJIMIIU
HOJYYHTh CIEIyIOIUe pe3yabTaThl, IpoBeneHHOH B ycioBussx OAO «TAUM» (r. Bobpyiick,
Pecniy6nuka benapych), yCTaHOBJIEHO, YTO U3HOCOCTOMKOCTH IITAMIIOB, OKa3ajach BBIIIE Ha
50-75% 1o cpaBHEHUIO C U3HOCOCTOWKOCTBIO IITAMIIOB, MOAU(DUIIMPOBAHHBIX TOJIBKO TIEIO-
UM pa3psaoM.

[Tpensaputensubie ucnbitanus Ha YHIIT «Texnomur» (r. Morunes, Pecriybnuka be-
Japych) MO3BOJIMIM MOJYYUTh CIEAYIOIINE Pe3yibTaThl: Tak 00paboTKa TICIOUIUM pa3psaoM
U3JIeNUIl TOCe KJIACCUYECKOM XMMMKO-TePMHUYECKOW 00paboTKM (a30TMpOBaHHE, IIEMEHTa-
I1s1) TIO3BOJIMJIO TIOBBICUTH MX B 1,5—2 pa3a, a H3HOCOCTOMKOCTD 3alIUTHBIX MOKPBITUH MOCIIE
00pabOTKH TICIOMIUM Pa3psAA0M YBEIUYHIACh B 3 pasa.

OaHUM U3 MEepCHEeKTUBHBIX HAIIPABIICHUH, B pe3ysbTaTe UCCIIEeI0BaHUM, IPOBOIUMBIX B
benopyccko-PoccuiickoM yHUBEpPCUTETE, KOTOPBIE MO3BOJSIOT YTBEPKIAATh, UYTO IS J1AJb-
HeH1ero nopeieHus 3pHEKTUBHOCTH CIIOCOO0B, OCHOBAHHBIX Ha MOHHO-TIJIA3MEHHOU o0pa-
00TKE, MOXKET SIBIATHCS BO3MOXHOCTH yIPABJICHUS YAaCTOTON TEUEHHUS TOKA B MEKIIEKTPOI-
HOM TpocTpaHcTse [1].

CnHcoK MCIO/Ib30BAHHBIX HCTOYHHUKOB:
1. [TepcrieKTUBBI TPUMEHEHUS UMITYJIbCHOM MOHHO-IIJIA3MEHHONW 00pabOTKH B MAITHHOCTPOE-
Huu / A .H. EnuceeBa, M.A. Pa6riko, B.B. Xurpukos // Marepuaisi, 000py10BaHHE U pPeCyp-
cocbeperaronyue TEXHOJOTHH: MaTepraibl MexayHap. Hay4d.-TexH. KoH(. / M-Bo oOpa3oBa-
Hust Pecn. benapyck, M-Bo Hayku u o6paszoBanust Poc. denepanuu, benopyc.-Poc. yu-T; pen-
koj.: M. E. JIycrenkog (1. pen.) [u ap.]. — Morunes: benopyc.-Poc. ya-1, 2021. — C.48-49.
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CO3JAHME METOJ0OM HIABJIOHHOI'O CUHTE3A MACCHUBOB
1D MATHUTHO-OIITUYECKUX HAHOCTPYKTYP
JUISL YCAJIEHUSA CUTHAJIA KOMBUHAILIMOHHOI'O PACCESIHUSI CBETA
Kuoko T.B., [{osvioenko E.M.
Hncmumym xumuu HOBbIX MaAmMepuanios

Abstract: ion-track membranes based on polyethylene terephthalate with a thickness of 12 um and a
pore diameter of 100 to 400 nm were used as templates for the design of arrays of 1D magneto-optical
nanostructures. Two types of magnetic-optical nanostructures are obtained. The first type is layered
nanowires with alternating nickel and silver. The second type is gold-plated nickel nanotubes. The
structure and morphology of the nanostructures were studied by SEM and X-ray diffraction analysis.
The possibility of using arrays to amplify the Raman signal is demonstrated by the example of the ana-
Iyte methylene blue with a concentration of up to 10° M, the average amplification factor was 10°.
This makes arrays of 1D magneto-optical nanostructures promising for use of detecting low concen-
trations of substances (viruses, dangerous poisons, organic compounds) in Raman spectroscopy.

[Tporpecc B 001acTy HAHOTEXHOJIOTUI MO3BOJISET U3TOTABIMBATh YIOPSAJOUYEHHBIE Me-
taummaeckue HaHocTpykTypol (HC) ¢ TpeOyemoit Mopdoiorueit, CTpyKTypOoil 1 MarHUTHBIMU
CBOICTBaMH sl IPUMEHEHUS B 00JacTH KaTaiau3a, JeTeKTUPOBaHuUs, Onocemnapanuu, aapec-
HOM noctaBku nekapcTB u T.4. Cpeau HC paznuunoit MOpQOJIOTUH BBIAECISIOT TAKUE CTPYK-
Typsl kak Hanowactuilsl (HY), nanonpoonoku (HIT) u nanorpy6oxu (HT). Onaum u3 naubo-
Jee HaJIeKHBIX METOOB, MO3BOJISIOIIMM KOHTPOJIMPYEMO IMOJIyd4aTh METANIMYECKHE OHO-
mepueie HC ¢ 3amanHOi Mopdomoruel, mapamMeTpaMd W CBOWCTBAMH, SIBISIETCS METOJ
AJICKTPOOCAXKICHUS B MOPHI MIa0JIOHOB, TAKUX KaK MOHHO-TpeKoBblie MeMOpanbl (TM) nmbo
aHoHBINA okcug anmroMuHus (AOA).

B pabore mpennaraercs HOBasi METOJMKA MOJTYYEHHS OJJHOMEPHBIX MHOTOKOMIIOHEHT-
HbIX HT u HII myTem 351eKTpOXUMUYECKOro ocaxacHus B nopsl TM. Meroavka cuHTe3a mos3-
BOJIUT YIIPaBIATH coctaBoM Takux HC, ux reomerpueil, a COOTBETCTBEHHO (M3NYECKHMU
CBOICTBaMM MOJy4YaE€MbIX MaCCUBOB. DTO CTAHOBUTCSI BOZMOXKHBIM ITyTEM BapbUpPOBaHUS Ia-
paMeTpoB cHHTE3a (COCTAaBOM 3JIEKTPOJIUTA, NMOTEHIIMAIOM, BPEMEHEM OCaXACHUS U T.JA.) U
napaMmeTpoB mrabiaoHa (pa3MepoB mop, nmopucroctu). Llenapio paboThl SBIAIOCH CO3/IaHUE Me-
TooM MabaoHHOTO cuHTe3a MaccuBoB 1D HC ¢ ucnonp3oBaHueM IMIa3MOHHBIX METAJLIOB.
Kpome Toro, ObLIM MpEAsIOkKEHBI METOABI MCIOIb30BAHUS MACCHBOB TaKUX CTPYKTYp IS
YCWJIEHHUSI CUTHAJIA B CIIEKTPOCKONMH, OCHOBAaHHOM Ha IJIa3MOHHOM PE30HAHCE.

Br100op mia3MOHHO-aKTUBHOTO MeTajlia, Takoro kak Au, Ag wim Cu, mist hopmupoBa-
Husg maccuBoB HC st co3maHusl MIa3MOHHO-AKTUBHBIX MOJIOKEK OMPAHMYMBAETCS OCHOB-
HBIMH KPUTEPHUSMU: TOCTYITHOW IIEHOH, CTEMEHBbIO YCWIICHHS CHTHANAa M CPOKOM CIY>KOBI.
bricTpoe okucieHre MeIu Ha BO3AyXE OTPULATEIBHO CKa3bIBAETCS HA ONITUYECKUX CBOMCTBAX
HAHOCTPYKTYp; MO3TOMY OoJjee mepcrneKTuBHbIMU siBisitoTcs MaccuBbl HT/HIT cepebpa. C
JIpyTroi CTOPOHBI, MOHO Tipou3BoauTh Ni-HT/ HIT u co3naBath (yHKIIMOHAIBHBIC TOKPBITHS
takux MarHuTHBIX HT/ HIT 6naropoarsiMu MeTayutaMu (B 9aCTHOCTH, 30JI0TOM), YTO ITO3BO-
JSeT 3alIUTUTh CTPYKTYPBI OT JAErpajallid, CHU3UTh TOKCUKOJIOTHYECKUU 3((dEeKT u 1eHy
CHHTE3a, a TAK)KE MPUAATh HOBbIE ONTUYECKUE U MAarHUTHBIE CBOMCTBA.

TM Ha ocHOBe monudTHIEeHTepedTanaTa TonuwmHoi 12 MkM 1 auamerpom mop ot 100
10 400 HM HMCTIOJIB30BAIMCH B KAUECTBE IA0JOHOB JJISl M3TOTOBJICHUSI MAacCHBOB MAarHUTHO-
ontudeckux 1D HC. IlepBsiif TUTT — 3TO CJIIOMCTHIE HAHOMTPOBOJIOKU C YEPETOBAHUEM HUKEIS
u cepedpa. BTopoii TUI — MOKPHITHIE 30JI0TOM HUKENIEBbIe HAHOTPYOKU. CTpyKTypa u Mop(o-
norusa MaccuBoB Takux HC u3ydeHbl MeTOAaMU CKaHUPYIOIIEH CIEKTPOCKONUHU U PEHTI€HO-
CTPYKTYPHOT'O aHaJIMN3a.

B03MOXHOCTh HCTIONB30BaHMSI MAaCCHUBOB JJIsl YCHJICHHUS CUTHaja KOMOWHAIIMOHHOTO
paccesiHus CBETa IPOJEMOHCTPUPOBAaHA HA IIPUMEpPE aHAJIUTa METUJICHOBBIA CHUHMH C KOH-
nenTpanueit 10 10°° M, cpeanuii koapdurment ycunenus coctapun 10%. Dto nenaer paspa-
OOTaHHBIE MAcCHUBBI IMEPCHEKTUBHBIMU ISl WCIOJIb30BAHUS IMPU JETEKTUPOBAHUU MaJbIX
KOHIIEHTpAIUH BEIIECTB B CIIEKTPOCKONUY KOMOMHAIIMOHHOTO PAcCEsIHUSI CBETA.
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YK 621.793
MNEPCHEKTUBbI IPUMEHEHUWS HAHOYTJIEPOJHbBIX KOMIIOHETOB
JJISI MOJIUDUKAIIMHA ITOJJUMEPHBIX ITIOKPBITUI
Kepenv A.J1., Baniox 2.4.', Coxopos H.0.”
! Benopycckuti HayuoHanbHblil mexHuvecKull yHueepcumen
?PecnyOaukanckuti uHcmumym npogeccuonaibHo2o 06pazoeanust

Abstract: the paper analyzes the results of research in the field of polymer coatings and nanocarbon
components, in connection with which it was hypothesized that the modification of polymer coatings
with fullerenes can improve their physical-mechanical properties and performance characteristics.

B 1990 r. I1. Kperumep u JI. Xaddman npemioxiim u pazpadoTad METO MOTYISHUS
bynnepeHoB myTéM ucHapeHus rpadUTOBBIX JIEKTPOIOB B DJIEKTPUUECKON qyTe B aTMochepe
remst. Kpome monekyn Ceo m C70 TIpu 3TOM 00paszyercst OOJBIION CIEKTP IPYTHX yTICPO-
HBIX [IAPOBUAHBIX MOJIEKYI ¢ OonbIeit maccoit. Meroa Kpetumepa-Xoddmana B HacTosIIee
BpeMs Hallesl HauboJbIee pacrpocTpanenue [1, 2].

B nocnennee Bpems pa3BUBaeTCS HOBOE HAIpaBlIEHHE HAYKH O (pyssiepeHax — co3laHue
byuepeHcorepKammux KOMIO3UIIMOHHBIX MAaTEepPHajoB, B TOM YHCJE IMOJMMEPOB, 0O0BEH-
HSIOLUX HEOOBIYHBIE CBOMCTBA (hyJJIepeHa C MOJE3HBIMU CBONCTBAMU IMOJUMEPOB. AKTUB-
HOCTH (yJUIEPEHOB MO3BOJISIET MPUMEHATh MX B TEXHOJIOTHYECKUX IPOLIECCaX, CBI3aHHBIX C
MOJTy4YE€HHUEM COBEPIIEHHO HOBBIX MaTEPHAIIOB.

CornacHo craThe [3] moka3zaHo, YTO MOJU(PHUIMPOBAHUE TIOTUMEPOB (DyIIEPEHOM, TTPH-
BOJUT K YBEJIMYEHUIO TPOYHOCTHU MPH CHKATUU, CHUKEHHUIO KOA(PPUIIMEHTa TPEHUS 110 METal-
Ty, YBEIMYCHUIO YAAPHON BS3KOCTH W YIIyYIICHHUIO aHTUCTATUYECKHUX CBOWCTB IOJIMMEPOB.
[TomydeHHbIE pe3yabTaThl aBTOPHI CBSI3BIBAIOT C M3MEHEHHEM KPHCTAJUIMYECKON CTPYKTYpbI
MOJIMMEPOB TIPU BBEJICHUH (YJUIEpPEHA, YTO MOATBEPIKAACTCS aHAIM30M KOMIIO3HIUH C TI0-
MOIIIBI0 3JIEKTPOHHOTO MuKpockomna. [Ipu mommdunupoBaHuu moauMepoB (ysuiepeHoM,
UMEHHO €r0 MOJIEKYJIBI CTAHOBSITCS TPEANOCHUIKON K OPHEHTAIlMH MaKpOMOJEKYJ M, Kak
CJIEJICTBUE, K YIIPOUYHEHHIO TOJMMEPHOTO MaTepuaa.

AHamu3 myonukanuii [3, 4, 5] mo MOAM(PUIMPOBAHUIO U JTOMUPOBAHUIO TIOJTUMEPOB HE-
OonpiMu 100aBKamMu (yJuiepeHa MO3BOJSET OLIEHUTh BO3MOXKHOCTH €Tr0 HCIOJIb30BaHUS B
Ka4ecTBE HAHOMOTU(PHUKATOPA MOJTUMEPHBIX CHCTEM C LIEBIO TOIYYEeHUS HOBBIX MaTepPHAJIOB.
PesynpTaThl paboT, BEINOTHEHHBIX B 3TOM HAIPABJICHUHU, CBUJIETEIBCTBYIOT O COCTOATEIBHO-
cTH (QyJulepeHa B poOJM HAHOMOAHM(HUKATOpA, KOTOPBIA CYIIECTBEHHO YIyYIIaeT MIMPOKHUA
CIIEKTP CBOMCTB MoMUMEpPOB. BBenenue ¢yiiepeHa mo3BoiaseT paclIMpUTh TPAHUIIBI IpUMe-
HEHHS MaTEpPUAIOB, TPAIUIIMOHHO HCIIOB3yEeMbIX B KOHKPETHBIX 001aCTAX TEXHUKH.

[Ipenmonaraercs, uro Moauduuupoanue (GyijaepeHaMu MOTUMEPHBIX MOKPBITUH MO-
KET CIOCOOCTBOBATH YIYUIICHHIO UX (PU3UKO-MEXaHHUECKUX U SKCIUTYaTallHOHHBIX CBOWCTB.

Crmcox MCIO0/IB30BAHHBIX HCTOYHUKOB:
1. Kroto H.W., Heath J.R., O'Brien S.C., Curl R.F., Smalley R.E. C60: Buckminsterfullerene.
Nature; 1985. —318. — P. 162-163.
2. I.A. Bopucos, E.B. I'po3nasi. dymiepensl u yriaepoaHbie HAHOTPYOKH [ DIEKTPOHHBIN pe-
cypc] // TIT'Y, 2017. URL: https://elib.pnzgu.ru/files/eb/doc/zu7THO4Vb5rV.pdf — [lara 06-
pamenusi: 01.05.2021.
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Hus QysiepeHom, 2008.
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5. T .I1. KapnaueB. dynnepencoaepxaiirue moiauMepsl / BbICOKOMONIEKYISIpHbIE COCTUHEHUS
/rom 42, Nel1, Cepust C. —2000. — ctp. 1974—-1999.
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TEXHOJIOTUS TOJYYEHUS KOMBUHUPOBAHHBIX BBICOKOOBBEMHBIX
HUTEMW C MIPUMEHEHHUEM CBEPXBBICOKOUYACTOTHOI'O BO3JEVCTBUS
Kynanoun A.C., Koean A.T'.

Bumebckuii cocyoapcmeennwbiii mexunonocuueckuil yHugepcumem

B Hacrosmee BpeMsi B TEKCTWIBHOW NMPOMBIIIIEHHOCTH IIMPOKO Pa3BUTO NPUMEHEHUE
BBICOKOOOBEMHBIX HUTEH. [IpuMeHeHne JaHHBIX HUTEH B TPUKOTAXKHBIX U TKALKUX M3AETHIX
MO3BOJISIET TOOUTHCSI KPACHBOTO BHEIIHETO BUIA, MATKOCTU M3JIENHsA, @ TAKXKe IMO3BOJISET
CHU3UTh MAaTEPUAIOEMKOCTb MOJIYUYEHHBIX U3JIEIHM, UTO YMEHBIIAET 3aTpaThl HA UX U3TOTOB-
neHue. B Hacrosiiiee BpeMs MOBBIIIEHNUS 00bEMHOCTH HUTEH MPOUCXOJUT 33 CUET COUETaHUs
Pa3HOYCaJOUHBIX BOJOKOH, KOTOPBIE B IPOLIECCE BIAXXKHO-TEMJIOBON 00paboTku. Bricokoyca-
JIOYHBIE BOJIOKHA yKOpauMBaeTcs (YCa)kKMBAETCsl), a HU3KOYCaJ04YHbIe N3rHOat0TCs, NpuaaBast
IpsbKe MyIIUCTBINA BUJ (0ONBIION 00BEM).

B pazpabotaHHOI TEXHOIOTMM MPUMEHSIOTCS J[Ba OCHOBHBIX HoOBIIecTBa: 1. [IpumeHeHue
KOMOMHHPOBAHHBIX HUTEH, IJIe B KAUYeCTBE BBICOKOYCAIOYHOIO KOMITOHEHTA UCTIOJb3YETCs MOJH-
a¢upHas HUTh. [IprMeHEeHrEe Takoro HOBIIECTBA IMO3BOJSIET UCKIIOUUTH W3 TEXHOJIOIMYECKOIO
npolecca CMEUIMBAaHUE PA3JIMYHbBIX BOJIOKOH, IOBBICUTH IPOYHOCTh HUTEH, B KAUECTBE MOKPHIBA-
IOILErO (HU3KOYCaJ0YHOr0) KOMIIOHEHTA MCIOJIB30BaTh PA3IMUHbIE BH/bl HATYypaIbHBIX U XUMU-
YeCKHMX BOJIOKOH. 2. 3aMeHa TpaJULMOHHBIX METOJIOB BIIAKHO-TEIUIOBOI 0OpaObOTKM Ha MpUMEHe-
HHME CBEpXBbICOKOYAcTOTHOro Bo3aeictBus (CBY). [l momyueHus: KOMOMHHMPOBAHHBIX HUTEH,
UCTIONIB30BATIMCH paHee pa3pabOTaHHBIC TEXHOJOTUM TMOTYyYeHUs] KOMOMHUPOBAHHBIX HUTEH pas-
JIMYHBIX CMIOCOOOB MpsiieHHs (adpOoIMHAMUYECKUH, KOJBIIEBOM, MHeBMaTudeckuit). /s mporecca
BJIYKHO-TEIUIOBOM 00pa0bOTKH ObLIa pa3paboTaHa yCTaHOBKA, TIPE/ICTABIICHHAS HA PUCYHKE 1.

/7
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7 2 7 4 % 6 2
Puc. 1 — Cxema ycranoBku CBY-06paboTku

[Tpska 1 HUTH CMATBIBAIOTCS ¢ 60OMH / M TIOCPECTBOM HIDKHETO HANpPaBIIAIOLIETO PO-
JMKa 3 MOJAI0TCS Ha MPOMUTOYHBIN OapaldaH 5, pacnoyioKEeHHBIN B MIPONUTOYHON BaHHE 4 U
NOTPYKEHHBIN B BoAy. Ilocie mponMTKY HUTH HAIIPABIIAIOTCS B HWKHIOKO 1IEb 8 BOJHOBOJA
6 CBUY-xamepsbl, re MPOUCXOAMWT Mpolecc O0OpabOTKH SJIEKTPOMArHUTHBIMH BOJHAMHU H
ycanka. Ha BbIXoze depe3 BEpXHIOI IIelb 8 BOJHOBOAA 6 HUTH IMOCPEIACTBOM BEPXHETO
HaINpaBJIAIONIETO pojinKa 3 uepe3 HaTsHKHOE yCTPOUCTBO /() moparoTcs Ha G0OUHBI /1.

[TpoBeneHbl BaXXHO-TEIUIOBasi 00pabOTKa KOMOMHHUPOBAHHBIX HUTEH, B pe3yJbTaTe KO-
TOPOW TPOUCXOAMT YBEIHUYCHHS AMaMeTpa U 00bEMHOCTH Oojee yeM B 2 pasa. IlomydeHsr
MaTeMaTHYeCKUEe MOJIENH, MO3BOJISIONINE CIIPOrHO3UPOBATh yCaaKy KOMOMHMPOBAHHBIX HU-
Tel B 3aBUCHMOCTH OT MOIIHOCTHBIX MapaMeTpPOB MpoIecca BIIAXHO-TEIUIOBOM 00pabOTKH
CBEPXBBICOKOUACTOTHOTO BO3AeHcTBUA. [IpoBeneHbl HeccaenoBaHus 0 YCTaHOBJIEHUIO ONTH-
MaJIbHBIX TapaMeTpoOB MPOIecca BIIAXKHO-TEIUIOBOW 00paOOTKHU. YCTAHOBIECHBI CIEAYIOIINE
npeumyiniectBa CBY HarpeBa 1Mo CpaBHEHHMIO C TPAJAMLMOHHBIMU CIIOCOOAMHU BIAXKHO-
TEIIOBON 00pabOTKH: PaBHOMEPHOCTh, HMHTEHCUBHOCTb, CKOPOCTh IIPOIPEBA, CAMOPETYIHUPY-
€MOCTb, TEIUIOBasi 0€3UNHEPIIUOHHOCTb.

Pa3zpaOoTaHHast TEXHOJOTHS MOKET IPUMEHSATHCS B Kau€CTBE aJIbTEPHATUBHOIO CIOCO-
0a BIa)KHO-TEIJIOBOM 00pabOTKH TEKCTHIIbHBIX MaTE€PHUaJIOB.
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I'PAAUEHTHBIE METAJUJI-YTJIEPO/IHBIE IIOKPBITUS, ®OPMUPYEMBIE
NMITYJbCHBIM KATOJHO-AYTI'OBBIM OCAKAEHUEM
Kynew E.A., Iununyos /1.1
Tomenvcxuti cocyoapemeennwiii ynugepcumem umenu @. Cropunsty, Mescoynapoouas
KUMaiicko-6e1opyccKas HayuHas 1abopamopus no 8aKyyMHO-NIA3MEHHbIM MEXHOL0UAM

Abstract: the method is proposed for the deposition of gradient coatings based on amorphous carbon
and metals (Ti, Cr and Al) from combined flows of carbon and metal plasma. The distribution of ele-
ments over the thickness of the coating is determined by the energy modes of operation of sources of
metal and carbon plasma. It is shown that in order to achieve optimal adhesion values, it is necessary to
deposit a metal sublayer, followed by an increase in the concentration of the carbon component in the
coating volume, leading to the formation of a pure amorphous "diamond-like" layer on the coating sur-
face. The study of the phase composition, microstructure and mechanical properties of gradient coatings
obtained under various energy modes of generation of plasma carbon flows has been carried out.

JocTmxenust B 001acTH MaTepUaIoBEACHUS MO3BOJSIOT (POPMHUPOBATH HA TIOBEPXHOCTU
y3JI0B TPEHHUs, THCTPYMEHTA, a TaK)K€ MEAUIIMHCKUX UMIUIAHTOB HAHOKOMITO3ULIMOHHBIE YyTIIe-
POJHBIE TIOKPHITHSI, IO3BOJIAIOLINE PETYIUPOBATh TPHOOIOTHUECKUE U KOPPO3UIHBIE CBOICTBA
HOBEPXHOCTH, YTO ONpeJIeIseT YBEIMUEHNE CPOKA IKCIUTyaTalluy U IPUBOIAMUT K SKOHOMMHU.

B HacTosiee Bpems BeayTcs uccienoBanus [ 1], cBsi3aHHBIE C pa3pabOTKON apXUTEKTY-
pbl KOMIO3MLMOHHBIX METaJII-yTJIepOIHBIX MOKPBITUH C HEOJHOPOJHBIM pacIpeesieHueM
JETUPYIOIINX 3JEMEHTOB 0 TosMHe. Takoe pacmpenesieHre JIEMEHTHOIO COCTaBa I03BO-
JSIeT peryIupoBaTh paclnpeeieHne pa3inyHbIX (a3 1Mo TONIIUHE CJI0s, 4TO OnpenenseT Gpop-
MHUpPOBaHHE HEOOXOAMMOIO TpaJleHTa MeXaHWdeckux cBoMCTB. Ilyrem mombopa ycrnoBuit
CHHTE3a, apXUTEKTYPbl MOKPBITHIH BO3ZMOXKHO MOJIy4aTh MOKPBITUS C 33JJaHHBIMU 3HAYCHUSIMU
MUKPOTBEPAOCTH, Kod(duimenra TpeHns, KOPPO3UOHHOW M TEPMHUUECKON CTOHKOCTH, CMa-
YUBAEMOCTH U aJIT€3HH.

B nanHoOl paboTe npeiokeH METO/ OCaKIEHUS TPaJAMEHTHBIX MOKPBITHI, OCYIECTB-
JsIeMbIi U3 TOTOKOB METAJIIMYECKON I1a3Mbl, (POPMHUPYEMOI 3a CUeT MUCTIapeHUs] MeTaJuIhye-
CKOTO Karoja Jyrod NMOCTOSHHOTO TOKa, M YIJIEpOJHON IUIa3Mbl, 00pa3yeMoil B pe3yJibTaTe
UMITyJIbCHOTO JYyTOBOTO paciblieHus rpaduroBoro karoga. Ha ocHoBe paHee Moy4yeHHBIX
JTaHHBIX 00 Y(Q(QEKTHBHOCTH BIUSIHHS JIETUPYIOMIETO METajula Ha MEXaHHYECKHE CBOICTBA B
Ka4yecTBE METAJUTMYECKOW KOMIIOHEHTHI UCTOIb30BaIHN Kapounoodpasyromue metamsl Ti, Cr
u Al. Pacnpenenenue 371€MEHTOB MO TOJIIMHE MOKPBITUS ONPEAESETCS SHEPreTUUECKUMU
pe’kuMaMy paboThl HCTOYHUKOB METAJUIMYECKON U yTIIepOJHOH MIIa3MBl.

MeTooM CNEKTPOCKONMMHM KOMOMHAIIMOHHOTO PAacCEeUBAaHUSl YCTAHOBJIEHO, YTO JUIS
Ti/a-C(5...20 Tu):Ti MOKPHITHI NPOUCXOMUT YBEIWYEHHE CTENEHU pasynopsaodenus Csp?
KJIACTEPOB 3a CUET YBEIMUEHHUS SP° KOMIIOHEHTBI CIIOs, YTO coraacyercs ¢ JaHHbIMU PODC u
yKa3bplBaeT Ha oOpa3oBaHue kapobuaa tutana TiC 3a cyeT B3auMOJCHCTBUSA aTOMOB THTaHa C
YIJIEpOJIOM B COCTOSIHUHM sp° rubpuausanuu cesseit. Jns Ti/a-C(5...20 I'u):Ti nokpeiThii xa-
pakTepHa Oosiee HHU3Kas TBEPAOCTh B CpaBHEHHM C a-C MOKPHITMEM, OJHAKO BBICOKas ILIa-
CTUYHOCTb U MPOYHOCThH aIT€3UOHHOTO COETUHEHHSI ONPENETSAIOT BHICOKYIO H3HOCOCTOMKOCTD.
Hanuuue B noKpeITUM THTaHA 00yCIaBIMBaET U3MEHEHNUE TBEPIOCTH U MOJYJIsl YIPYTOCTH, a
TaK)Ke BIMSET HA KUHETHKY TpeHUs W u3Hoca. Iloncnoil thutaHa mpuBoAuT K Oojee cyiie-
CTBEHHOMY CHIDKEHUIO Ko3(duimeHTa TpeHus, yeM JerupoBanue. M3yueHnue BAUSHUSA Opy-
IUX MEPEXOAHBIX METAJUIOB HA MU3MEHEHUE CTPYKTYPbl U MEXAHUYECKHUX CBOWMCTB MOKPBITUIN
SBJISICTCS AKTYaJIbHOM M MEPCIEeKTUBHON 3a7aueil U TpeOyeT TOMOIHUTEBHOTO UCCIE0BaHMSL.

Cnmcok ucnoJib30BaHHBIX HCTOYHHKOB:
1. Corrosion Resistance and Hydrophobic Properties of Gradient Coatings Based on Carbon
and Alloying Elements / E.A. Kulesh [et al.] // R. Véarkonyi-Koczy (Ed.): INTER-
ACADEMIA 2019, LNNS. — Vol. 101. — 2020. — P. 74-83.
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BUOTEXHOJIOI'US NOATOTOBKHU HEJIJIKOJIO30COAEPKALIINX
TEKCTUJIBHBIX MATEPUAJIOB K KPAILIEHUTIO
Jlenvrko K. A., Acunckaa H.H., Ckobosa H.B.
Bumebckuii cocyoapcmeennubiii mexunonocuueckuil yHugepcumem

Abstract: studies have been carried out to assess the possibility of using enzyme technologies to re-
place alkaline decoction in technologies for preparing cellulose textile materials for dyeing with ac-
tive dyes. The possibility of switching to an energy-saving, more environmentally friendly mode of dye-
ing cellulose materials with active dyes at a temperature of 60°C by replacing the alkaline decoction
operation with biopreparation of cloths has been proved.

Kak n3BecTHO, MOAroTOBKa XJIOMYATOOYMa)KHBIX U JIbHSHBIX TKaHEH sBIsIeTCS HauOolee
HKOJIOIMYECKU BPEIHBIM IpolieccoM, Tak Kak 50% Bcex CTOKOB BBINAAAaET UMEHHO Ha €€ JOJIIO.
[Ipu moaroroBke B onepanysx OTBapKU U OeneHus ucnonb3yrorcs [TABBI, 1mienouHble areHTsl,
XJIopcoJeprkale okucaureny. Kpamenue tak e IpuBoauT K 00pa30BaHUIO CTOKOB, HO C Oostee
HU3KHUM TponieHToM 3arpsizHeHust — 10-40%. U oTBapky, U KpallleHHe XJon4aTo0yMaKHbIX Ma-
TEpHAJIOB, B OOJIBIIMHCTBE CIIy4aeB, MPOM3BOAAT P BbICOKUX Temneparypax 80—100°C.

[TepcnieKTUBHBIM HAIPaBICHUEM, C TOUKH 3pEHHs CO3AaHUs SHEProd((HEeKTUBHBIX KO-
JIOTHYECKH YHCTBIX TEXHOJIOTHA, SBISICTCS OMOJIOTHYECKasi MHTEHCHU(UKAIIS, OCHOBaHHAs Ha
UCTIONIB30BaHUM S(PPEKTUBHBIX OMOKATATU3aTOPOB — (PEPMEHTOB [UIS OCYIIECTBICHHS TeX
WIN UHBIX (PU3UKO-XUMHUYECKUX MPOLIECCOB B «MATKHUX) YCIOBHUSX.

Llenbto MccnenoBanys SIBISIETCS OLIEHKA BO3MOYKHOCTH IEpEeXo/ia Ha 3Heprocoeperaromi
PEXUM U TOBBIILIEHUE YKOJIOTMYECKOM 0€30MMacHOCTH MpOoLecca KpallleH!s LeJUTI0JI03HbIX MaTe-
PHAJIOB 32 CUYET 3aMEHBI ONIEPALIUH ILEIOYHON OTBapKU HA (PEPMEHTHYIO ITOJrOTOBKY HOJIOTEH.

[IpenmMer ucciieoBaHUsI — TEXHOJOTUYECKUI MPOIECC MMOATOTOBKH U KpalIeHHsI XJIOI-
4aTOOYMaKHBIX U JIbHSHBIX TKaHEH aKTUBHBIMU KpPAaCUTENISIMHU MEPUOJUYECKUM CIOCOOOM,
KOTOPBII OCYIIIECTBISIETCS B COOTBETCTBUHU CO CXEMOM, TPEACTABICHHON Ha pUCYHKE 1.

PRCTBO[! COIbI ](aJibLllr'I.H?'lg %0 c

Pacteop: 5 (o o) TO—80°
INoaroroska TKaHU K KOJOPH- posansoii (MnH Boa)

KpacuTests, B g
POBaHUIO (1L11€JI0YHAs OTBApKa T10BapeHHas [Tpomeiska
Wi pepMeHTHas: 00paboTKa) cons (vuTH BOIA)

20—40 «C

\.I
5 MMH 10 muan 30—40 mun

Puc. 1 — Cxema moAroTOBKY M KpalIeHHUs XJIOMYaTOOyMaKHBIX
Y JIbHSHBIX TKaHEeH MepUOANYECKUM CIIOCOOOM

OOBexTOoM HcciIeJ0BaHUS BEIOpaHbI 00pa3ibl CypOBON XJIOMYATOOYMaKHOW TKaHU MPO-
u3BojactBa OAO «BIIXO» u cyposoit npHsHONW TKaHu PYIITII «Opruanckuii JIbHOKOMOH-
HaTy». J{7s1 OMOOTBApPKU MPUMEHSUTH MOTU(PEPMEHTHYIO KOMIO3HIIAIO OTEUYECTBEHHOTO TIPOH3-
Bogutesst OO0 «Depment» (Pecrybnuka benapycs).

B cooTBeTcTBUUM C LI€bIO MOCTABIEHA 3a/ladya ONpPENETICHUsI CTENEHU BBIOMPAEMOCTH
KpacuTels U3 KpacWJIbHOW BaHHBI U CTENEHH ero (pukcaluu Ha BOJIOKHE. B pesynbraTte mpo-
BEJICHHBIX MCCIIEIOBAaHUN yCTAHOBIICHO, YTO MPH BBICOKUX TEMIIEpaTypax KpalleHHs BeIOUpa-
eMocTh Kpacutens 3(p(deKTHBHEe NpPOTeKaeT Ha oOpasie, MPOLIeANeM OHOMOATOTOBKY.
OrneHka OKpaleHHBIX 00pa3loB ¢ UCTIOIH30BAHUEM IPOTPAMMBI JICKATHPOBKHU IIBETA MOKa3a-
Ja, YTO TKaHH, MOATOTOBJICHHBIE C MCIIOJIb30BAaHHUEM «OMOOTBApKH», OKPAIIMBAIOTCS aKTHB-
HBIMU KpacutensMu 0osee paBHOMEpHO. TakuM oOpa3oM, BO3MOXHO PEKOMEH/I0BaTh Iepe-
XOJ] Ha 3HeprocOeperauii 5K0JIOrH4eCKd YUCTHIN peXXUM KpallleHHs! LEeJII0I03HbIX MaTe-
pUaoOB aKTUBHBIMM KpacuTesnssMu npu Temneparype 60 °C 3a cueT 3aMeHBl Ollepalnuu
IIEJI0YHOM OTBapKU Ha (PEPMEHTHYIO MPEABAPUTEILHYIO TOATOTOBKY MOJIOTEH.

109



PA3BPABOTKA CBEAOBHBIX BUOPA3JIAT'AEMBbBIX
YITAKOBOYHbBIX MATEPUAJIOB HA OCHOBE ITOJINCAXAPUIOB
C PACTUTEJIbBHBIMHU TOBABKAMHU
Jleonmves A.1l., Casuyxas T.A.

Benopyccxuii cocyoapcmeennwiii ynusepcumem

Abstract: new methods of edible biodegradable packing production developed. It allows diminishing
the usage of undegradible plastics. The edible plastics is a kind of environmentally friendly material,
which can find the application in food industry and medicine. Modification of the edible plastics
gives the possibility to extend the food's shelf-life and to give to the product new useful properties.

CopenoOHas Onopasnaraemas yrakoBKa SIBIISICTCS MEPCTIEKTHBHON abTEPHATHBON He-
pasnaraeMoil yrmakoBKe W SIBJISICTCS OJHUM U3 JyYIIUX BapUAHTOB OMOpasiiaraeMoi yrmakoB-
ku. Ha mpaktuke Ouopasziaraemas ynakoBka 4acTO OKa3bIBaeTcsl OmopasiiaraeMoil Becbma
YCJIOBHO, TaK KaK HE pasjiaraercsi J0 KOHILA, a pacnaJacTcs Ha MEJIKHUE YaCTHUIbl, UMEHYye-
Mbl€ MUKPOIUIACTUKOM, UYTO MOPOH Jjaxe Xyxke, 4eM OObluHas Hepas3jiaraeMas yrnakoBKa, TaKk
KaK M3-3a CBOEr0 pa3Mepa KyCOUKH MHUKPOIUJIACTHKA JIETKO PacpOCTPAHSIOTCS B OKPYIKaro-
nieil cpene: MomajnalT B MPUPOIHBIE BOABI, B MOYBY, a 3aTEM U B OPraHU3MBbI KUBOTHBIX,
YTO MOMUMO BpPEJa KUBOTHBIM MPUYUHSET BPEJ YEJIOBEKY, KOTOPBIH yHOTPEOISIET B MHUIILY
MUKPOIUTACTHK BMECTE C MSICOM >KUBOTHBIX U PHIOOH.

Cweno0OHbIE TUICHKU SBISIOTCS IEUCTBUTENBHO MOJHOCTHIO OMOpasiiaraeMbIMH, 00JIb-
HIMHCTBO M3 KOTOPBIX HE TOJBKO O€30MAacHbl AJi OpraHM3Ma YeJlIOBeKa, HO U MOJHOCTHIO
ycBauBaroTcs UM. Takxke cheq0oOHbBIE TUICHKU HE TPEOYIOT OCOOBIX YCIOBHM yTHIM3AIUH, B
OTIIMYUE OT JPYTMX BHUAOB IUIACTUKOB. boiiee Toro, chenoOHas ymakoBKa HE TOJBKO
YMEHBIIIAET KOJUYECTBO MPOU3BOAUMOIO IUIACTHKA, HO MPOJJIEBAET CPOK XPAHEHHS THUIIE-
BBIX NPOAYKTOB.

BakHoii 3aaueii B MpOU3BOJICTBE INICHOK SBJISETCS MOIU(UKAIIMA MX COCTaBa M, KaK
CJIeICTBUE, IPHUIAHUSI UM HOBBIX IOJIE3HBIX CBOICTB IyTEM BKIIOYEHHUS Pa3IUYHBIX J00a-
BOK. OHUM #3 HanOoJiee BXKHBIX HANIPABJICHHUH SIBISETCS BKIIOYCHUE aHTUMUKPOOHBIX U
AHTUOKCHUJAHTHBIX A00aBOK. CyIlIEeCTBYEeT IIMPOKUHN CIEKTP CUHTETUYECKHX J00aBOK, OJl-
HAKO B MMOCJEAHEEe BPEMs pacTeT CIpPOC HA UX MPHUPOJHBIC aHAJOTH MO MPHYUHE UX Oojee
HU3KOW CTOMMOCTH W JIOKa3aHHOW BBICOKOHU 3 eKkTuBHOCTH. B KauecTBe MpUpOAHBIX 100a-
BOK MOXHO HCIIOJIb30BaTh PACTUTEIbHBIC SKCTPAKTHI U A(PUPHBIC Maca.

Ha ceronns nupepamu B 00J1acTU NPOU3BOJCTBA ChEJOOHON YMaKOBKH SIBISIOTCS
CHIA, Kanaga, crpansl EC, Kuraii. benapych Takxke crapaeTrcss He OTCTaBaTh OT TPEHJA,
MMEHHO Ha XxumuueckoM Qakynbrere BI'Y HenaBHO ObLIM BIEpBBIE B CTPAHE CUHTE3UPOBA-
HbI CheJOOHBIC TUICHKHM Ha OCHOBE TMOJIMcaxapuaoB. HaydHbIi SKCIIEpUMEHT TOATBEPIUIICS
Ha MPOMBILIUIEHHOM 000pyA0BaHUM 3aBojia noiaumepHoi Tapel «Iloaumus» B bopucose, rae
MOJIYYHJIA IPOYHYIO U, CAMOE TJIABHOE, ChETO0HYIO TUICHKY .

Ceifuac akTyanbHOW 3ajadyeidl UIsi XUMUYECKOro (aKkyJbTeTa SBISIETCS pa3paboTka
YIAKOBKHU C YIYYIICHHBIMH MEXaHMYECKHUMU, OapbepHBIMHU, AaHTUOKCUJIAHTHBIMU U aHTHU-
MUKPOOHBIMH CBOMCTBaMHU. YIK€ COCTAaBJEH JIUTEPATYpPHBIH 0030p MO PacCTUTEIBHBIM J0-
0aBKaM B CheJOOHBIC TUICHKH, Pa3padaThIBAIOTCS METOMMYECKHE yKa3aHUS K MPOBEICHHIO
9KCIEPUMEHTOB, OCBAaUBAIOTCS METOJAbl aHAJIN3a AHTHUOKCHJIAHTHOM M aHTUMUKPOOHOU ak-
TUBHOCTHU TUICHOK. TakuMm oOpaszoM, JanbHeiIiee pa3BUTHE HATIPABICHUS MO3BOJIUT 3HAUU-
TEJbHO YJIYYIIUTh COXPAHHOCTh MHUIEBOM MPOIYKIIUH, MUHUMHU3UPOBATH HCIOJIH30BAHUE
Hepas3jaraemMoro IjiacThka. B mepcrekTHBe MIEHKH Ha OCHOBE PAaCTUTEIBHBIX 3KCTPAKTOB
MOXHO OYJIeT UCTI0JIb30BATh HE TOJBKO B MUIIEBOI MTPOMBIIIJIEHHOCTH, HO U B MEIUIIMHE.
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BUNOAKTHUBHBIE IIOKPBITHUSI HA OCHOBE ®OC®ATHO-KAJIBIITMUEBBIX
CJIOEB, ®OPMUPYEMBIE IIOTOKOM HU3KOOHEPI'ETUYECKUX 3JIEKTPOHOB
JIo Umun
Tomenvcruii 2ocyoapcmeenusiil ynugepcumem umenu @. Cropunsl, Mesxcoyrnapoornas
KUMaticko-6en10pyccKkas HayuHas 1adopamopust no 8aKyyMHO-NIA3MEHHbIM MEXHOL0SUAM

Abstract: the composition of a multilayer coating based on Mg + CaH, + P>Os, applied to the surface
of an intramedullary implant to initiate the growth of bone tissue, has been proposed and justified. The
Jformation of calcium and zinc phosphates has been established in etidronate and phosphorus (V) ox-
ide interaction with the corresponding metals. It is shown that the multilayer system Mg + CaH, +
etidronate + P,Os + Zn + P>0s heat-treated at 200 °C is highly resistant to abrasion. In the SBF buff-
er solution, the layer system transforms into HA. The effect of heat treatment is manifested in an in-
crease in the structural ordering of individual layers.

O6ocHOBaHa KOHCTPYKIIMS M COCTaB TOHKMX MHOTOCIONHBIX MOKPBITHIA, CaMOMIpPOU3-
BOJIFHO TPaHC(OPMHUPYIOMUXCS B THUAPOKCHANATUT B OHONOTHYECKHX cpenax. [TokpeiTus
MPEJICTaBISIOT COO0N MHOTOCIOMHBIE CHCTEMBI, COCTOSIINE U3 MOCIEA0BATEIHLHO HAHECEH-
HbIX cinoeB Mg, CaHz, P2Os u kpemHuiiopranudeckoro ciost uinu ciost Zn. Ioxpsitus dop-
MUPYIOTCS B BaKyyM€ B MPOIIECCE BO3ICHCTBUS TOTOKA HU3KOIHEPTETHUECKHUX IJIEKTPOHOB Ha
MOPOILIKH UCXOIHBIX coequHEHUH. COCTaB MHOTOCIOMHBIX MOKPBITUN MTOI00EH XUMHUUECKOMY
coCTaBy OMOCTEKOJI, pa3pab0OTaHHBIX JJI pereHepali KOCTHOU TKaH| [1].

MesxcoeBble XUMUYECKHE B3aUMOACHCTBHS, HHUIIMUPYEMBIE BIIaroi, copoupyemMon us3
atMocdepsl, COMPOBOXKIAIOTCS oOpazoBaHueM (ochaTroB, THAPOKCHUAOB U KapOOHATOB Me-
TaJyI0B (Kanblui MarHuii). OOpasyroniecs CiI0M OTBETCTBEHHBI 33 JUINTENIEHOE BBHICBOOOXK-
JIEHHE NOHOB MarHus B OMOJIOTMYECKYIO CPelly, UTO aKTUBUPYET POCT KOCTHOM TKaHU. Mexc-
JI0€BbIE XHMHUYECKHE B3aUMO/JICHCTBUS MIPUBOJIAT K 00pa3oBanuto duchochonara Mexay cio-
€M KpeMHUHOpraHuku u cioem okcuga ¢ocdopa (V). bucdocdonarsr sBASIOTCS
3 PEKTUBHBIMH JEKAPCTBEHHBIMH COCAMHEHUSAMH 11 BOCCTAHOBJICHUS! KOCTHON TKaHu. [lo-
Ka3zaHa BO3MOXXHOCTh W o0OOOCHOBaHa 3(PQeKTUBHOCTH BBeACHHS B cocTaB ¢ocdarHo-
KaJIbIIMEBBIX MOKPHITUH 3THApOHATA (OucdochoHaT). Y CTaHOBICHO, YTO BO3ACHUCTBUE MTOTOKA
HU3KOIHEPTreTUYECKUX 3JEKTPOHOB HAa ATHAPOHAT HE COMPOBOXKIAETCS WHTEHCHUBHOW Jie-
CTPYKLMEN JIEKapCTBEHHOro coeauHeHus. [lokazaHo, 4TO B3aMMOAEHCTBUE ATHUIPOHATA
C IIMHKOM M KaJIbIIUEM COTPOBOXAAETCS oOpa3zoBaHueM ¢ocdara 6e3 TONMOTHUTEIHLHOTO Tep-
MHYECKOT0 WHUIIMUPOBAHUSI.

Jlnst HaHeceHus Ha MOBEPXHOCTh MMIUIAHTATOB C LIENbI0 MHULIMMPOBAHUS POCTA KOCT-
HOW TKaHU 00OCHOBaHA CTPYKTypa MHOrocioitHoro nokpeitusi: Mg + CaHz + stuaponar +
P20s + Zn + P20s. YcranoBneno, uro nocine omxkura (200 °C) takoit TepMooOpabOTaHHbII
cII0i criocoOeH BhiiepkuBaTh Harpy3ky 30 H 6e3 paspymenus (ckpaiibuposanue). Tepmooo-
paboTka cI0eBOM CHUCTEMBI, HeoOXoauMmas JUisl MPUAAHUSI MOKPBITHIO SKCIUTyaTallMOHHOM
TBEPJOCTH U MPOYHOCTH, MOXKET OBITh COBMEILIEHA CO CTAHJAPTHON TEPMUYECKOM CTepUIIH3a-
uel u3enuii MeIMIUHCKOTO Ha3HaueHusl. CpaBHUTENILHO HE BBICOKAsl TeMIepaTypa OT>KUTra
MO3BOJIIET HAHOCUTH TOKPHITHS HE TOJBKO HAa METAJUTMYECKHWE UMIUIAHTAThL. TpexcioitHas
CcTpyKTypa docdaT muHKa — MUHK — (ocdat MuHKa (HapyKHBIA CJI0i) criocoOHa K nedopma-
mn 6e3 paspymenus. O0pazoBaHHe KPUCTAIUIMYECKOTO THAPOKCHANIATUTA HA MOBEPXHOCTHU
MHOTOCJIOMHOW ITMHKCOAEPIKAIICH CUCTEMBI TIPOUCXOIUIIO TOocie 2 Helelb MpeObIBaHUs T10-
kpbiTus B SBF pactBOope. MHOrocoiiHast cuctemMa 00ecreunBaeT MpoJIOHTHPOBAaHHOE BBICBO-
00oxJIeHre B OMOJIOTMYECKYIO CpeIy He TOJIbKO Maruus, HO u Oucdocdonara (3TuapoHar).

CHHCOK MCT0JIb30BAHHBIX HCTOYHHKOB:
1. Hench, L.L. The storyof Bioglass / L.L. Hench // Mater Sci: MaterMed. — 2006. — Vol. 17. —
P. 967-978.
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IKCIHEPUMEHTAJIBHOE UCCJIEJOBAHUE KEJE3OBETOHHBIX BAJIOK
YCHUJIEHHBIX B OITIOPHOM 30HE KOMITO3UTHBIMHU TKAHSIMU
Hoesuyxuii A1.A., Muxanesuu /] A.

I'poonenckuil 2ocyoapcmeenuwiil yHugepcumem umenu Anxu Kynanot

Abstract: this paper presents experimental and analytical studies on the shear strengthening of rein-
forced concrete beams by glass fibre reinforced composite and technical polyamide fibre composite.
The effects of composites and wrapping methods are investigated on shear strengthening of RC beams.
The beams with rectangular cross section were produced with steel reinforcement and low strength
concrete and designed to have a sufficient flexural moment capacity but insufficient shear capacity.

B Hactosmee Bpemsi NMPUMEHEHHE KOMITO3UIIMOHHBIX MAaTEpUAIOB B CTPOUTEIILCTBE
00OCHOBAHO WX BBICOKUMH IMPOYHOCTHBIMH H Je(DOPMATHBHBIMH XapaKTEPUCTHKAMHU. DTH
MaTepHaibl 10 CPAaBHEHHWIO C TPAIWIMOHHBIMH 0OJee TpPOYHBIC, JOJTOBEYHBIC U JIETKHE.
[Ipou3BoaCTBO TakUX MaTepHaioB CTAHOBUTCS Bce OoJiee JCLIEBBIM B CBSI3U C Pa3BUTHEM
TEXHOJIOTUM HMX HM3roTOBIeHMA. KOMMIO3UMIIMOHHBIE MaTepHaibl MOTYT OBITh HCIOJIb30BAHBI
IpU PEMOHTE U PEKOHCTPYKIMHU KOHCTPYKLHUI MPOMBIIUIEHHBIX U OOIIECTBEHHBIX 3[aHUH, a
TaKXe MPHU MPOSKTUPOBAHUN HOBBIX CTPOUTEILHBIX OOBEKTOB.

B pabote mpencraBieHbl pe3yiabTaThl SKCIIEPUMEHTAIFHOTO HCCIIEOBAHUS Kele300e-
TOHHBIX OAJIOK C pa3pyIlIEHUEM [0 CEYEHUIO, HAKIIOHHOMY K IIPOJ0JabHON ocu. [l uccneno-
BaHMsI OBUTM M3TOTOBJICHBI TSATH OMBITHBIX 00Pa3lloB, YCUJIEHHBIX B MPUOMOpHON 30HE. O6-
pasubl B2 u B4 ycunensl creknoTkanbio, B3 u B5 — TexHuueckoil nmonraMuaHOW TKaHbIO.
O6pa3up B2 1 B3 ycunens! nepneHIuKyJIspHO IpeanoiiaraeMoMy o0pa30BaHUIO HAKIOHHBIX
TpemuH, 00pasnsl B4 n BS — nepnienankynspHo mpoaonsHoi ocu. O6paser; Bl 6e3 ycunenus
HCTIOJIB30BaJICS B KAYeCTBE ATAJOHHOTO 00pasia.

Paspymenne Bcex 00pas3oB MPOU30IILIO MO0 CEUYSHHUIO, HAKIIOHHOMY K TIPOJIOJIEHOM OCH
B MIPUOTMOPHOM 30HE (puc. 1). AHaIM3 Hecyliel cmocoOHOCTH 00pa3IoB Moka3biBaeT A dek-
TUBHOCTb YCWJICHUS K€JIe300€TOHHBIX 0aloK KOMIO3UTHOM TKaHblo. Haumyummii pesynbraTt
nokasain oopasen B3, ycuiaeHHbI TeXHUUECKOM TKaHbIO (puc. 2).

L N e o ]

Puc. 1 — Xapakrep pa3pyLIeHus ONBITHBIX 00pa3oB

mB5
= B4
= B3
mB2
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0 10 20 30 40
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Puc. 2 — Hecymas crmtocoOHOCTH OIBITHBIX 00Pa3IioB
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VK 621.793
SMIIMPUYECKHUE 3ABUCUMOCTH IMPOLIECCA ®OPMUPOBAHUS

XPOMCO/JEPKAIIAX MOKPHITU METOJIOM IITHA

Hununuyk E.B.
benopycckuii nayuonanvhulii mexnuueckui ynugepcumem

Abstract: the ranges of values of the technological parameters of the EDCFT process have been de-
termined, which ensure the formation of coatings of maximum thickness and minimum roughness.

Benenne. B nociennee Bpemst Bc€ Ooliee MIMPOKOE MPUMEHEHHUE PUOOPETAET METOA
3JIEKTPO-Ie(HOPMAITMOHHOTO TUIaKHupoBaHus THOkUM uHCTpyMeHToM (DIIT'N), mo3Bossito-
Ui GOpPMHUPOBATH MOKPHITHSA U3 PA3IMYHBIX MOJMMEPOB U MATKUX METaioB. B HacTosiee
BpeMs BELyTCs HUCCIIEOBAHUS BO3MOXHOCTH (POPMHUPOBAHUS TBEPIBIX TYIOIUIABKUX METal-
70B. Ha jaHHBIE MOMEHT TOJIYYEHBI MOJIOKUTENIBHBIE PEe3YJIbTATHI 110 (POPMHUPOBAHUIO XPO-
MOBBIX KOMIIO3UIIMOHHBIX ITOKPBITUH, OJHAKO HE M3Y4YECHBI 3aBUCUMOCTH BIUSHUSA TEXHOJO-
THYECKUX NTapaMETPOB Ha TOJILIMHY U IIEPOXOBATOCTh (POPMHUPYEMBIX MTOKPHITHA.

Lesablo 1aHHON pabOTHI SABIIOCH YCTAaHOBICHHE AMIUPUUECKUX 3aBUCUMOCTEH BIIUS-
HUS TEXHOJIOTHUeCKuX napameTrpoB Metoga D/AIIT'M Ha TonmmHy W MIEpOXOBaTOCTh (HOPMU-
PYEMBIX XPOMOBBIX IOKPBITHH € UCIIOJIB30BAHUEM METOA IIJIAHUPOBAHUS SKCIIEPUMEHTA.

MeTtoauka uccaeaoBaHui. /1 TOCTKEHHS IIOCTABJICHHOM II€JIM HCIIOIb30BaINd CTa-
TUCTUYECKHE METOABl. B KayecTBe BapbUPYEMBIX TEXHOJOTMYECKHMX MAapaMeTpoB Ipolecca
OIITU 6bun npUHATHL: [ — cUjla TOKA, MPOTEKAIOIIEr0 B KOHTAKTE MEXy JOHOPOM M IIET-
ko 100—160A; Vi — cKOpoCTh BpameHust mMETKH 25—35M/C U N-KOJIMYECTBO MPOXOA0B IMETKH
OTHOCUTEJBHO AeTanu 4-8. B kauecTBe Marepuana JOHOPA MCIOIb30BAICS KOMIIAKTUPOBAHHBIN
OpyCOK, TIOJTYYSHHBIN METOJIOM IMOPOIIKOBON METAILTYPIUX U3 CMECH MOPOIIKOB Xpoma u Y JIAT
(0,6 macc%). B xauecTBe rHOKOr0 MHCTPYMEHTA UCTIOIB30BAIACH IETKA U3 HEPKaBEIOIISH cTanu
nuamerpoM 200 MM ¢ iuameTpom Bopca 0,2 MM | TUIOTHOCTBIO HaOuBKH Bopca 0,3.

Pe3yabTaThl HccaeqoBaHuii. B pe3ynbpraTte MpoBeACHHBIX UCCIIEAOBAHUM OBUIN TOITY-
YEHBI SMIIMPUYECKUE 3aBUCHUMOCTH BIIMSHHSA TEXHOJIOTMYECKHX I1apaMETpPOB Ipoliecca Iula-
KApOBaHUS Ha TOJNUIMHY (ypaBHeHHE 1) M mepoxoBarocTh (ypaBHeHHE 2) (popMupyemMoro
CJIOSI IOKPBITHS.

h=-400.837+3,7921+4,75V, +30,265n--0,058 I n—-0,725 V,, n—0,01274 I’ (1)
R, =17,2126 —0,06321 — 0,5432V, —1,724n + 0,000258 I* + 0,00984 Vuf +0,13675n°.  (2)

[Tomryuennblie 3aBucuMocTH (1) U (2) MO3BONIAIOT BEIOMPATh TEXHOJIOTUUYECKUE PEKUMBI
npouecca I/II'MN Tak, yTOOBI NOTYYUTH KOMIIO3ULIMOHHOE XPOMOBOE MOKPBITHE C 33/IlaHHBI-
MU TOJIIHMHON U HIEPOXOBATOCTHIO.

BoiBoabl. OmnpeseneHsl 001acTH 3HAYEHUN TEXHOJIOTMYECKUX TapamMeTpoB Mpoliecca
OMIITU, obecneunBaroniyie GOpMUpPOBAHUE MOKPHITHH MaKCHMaJbHOM TOJIIMHBI U MUHU-
MaJbHOM IIEPOXOBATOCTH. YCTAaHOBIIEHO, YTO ()OPMUPOBAHME MOKPHITUI MaKCUMaJIbHON
TOJIIMHBI TPOUCXOIUT JIMOO NMPU MAKCUMAaJIbHONW CKOPOCTH BpALIEHUS LIETKM U MUHUMAJb-
HOM YHCJI€ TPOXO/I0B, TUOO MPH MUHUMAIIFHON CKOPOCTH BPAIICHUS METKH 1 MAKCUMAIIbHOM
4HCJIe IPOXOJI0B B JUAa30HE BapbUPYEMBIX NapaMeTpoB. IIoKpbITHE MakCUMaJIBHOMN TOJIIIHN-
HbI (33,7 MxM) hopmupyetcs npu cnenyromux pexxumax: [ = 140A, Vi = 35m/c, n = 4, npu
3TOM IIEPOXOBATOCTb CPOPMHUPOBAHHOTO MOKPBITHs cocTaBiseT Ral,76 MkM. MuHuManbHast
HIEPOXOBATOCTH MOKPBITHS focTrraercs npu [ = 120A, Vi = 28m/c, n = 6 u coctapisier Ra0,428
MKM.
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OCOBEHHOCTHU ®OPMUPOBAHUSA 'PAHHBIX OTBEPCTUH
OCEBBIM UHCTPYMEHTOM
Ilonmopaykuii C.I".
Mesiceocyoapcmeennoe obpazosamenvHoe yupexcoenue gblcuie2o 00pa3o8aHus
«benopyccro-Poccuiickuii ynusepcumemy

Abstract: as machines develop in the modern world, there is a need to develop parts of complex geo-
metric shapes. As practice shows, such parts cannot always be manufactured on universal machines.
One such example is the production of square holes, especially blind holes. Classical methods for
producing such holes have a number of disadvantages that make this process time-consuming and ex-
pensive. The solution to this problem can be drilling such holes with a specialized tool that works on
the rolling principle.

Hayka u TeXHH4ecKuil mporpecc He CTOSAT Ha MECTE U IOCTOSHHO JBUTAIOTCS BIEPE,
co03/1aBasi NOTPEOHOCTH B HECTAHJAPTHBIX PEIICHUSIX CTAPBIX 3a/1a4 WIH B IOCTAHOBKE HOBBIX.
3TO OTHOCHUTBHCSA K JIFOOOH OTPOCIH, B TOM YHUCIIE U K MalIMHOCTpoeHHI0. OTHON U3 TaKuX 3a-
Jiau ceiyac sABuseTca (GOpMUPOBAHUE I'PAHHBIX OTBEPCTUM, OCOOCHHO IIyXHUX.

Oxono 25% oTBepcTHii B MPOAYKLUUH MAIIMHOCTPOSHHS HMEIOT TpaHHylo (opmy,
Haun0oJiee pacpOCTPaHEHHBIMU U3 HUX SIBJIAIOTCS KBAJpaTHBIE U LIeCTUTpaHHbIE. V3BecTHBIE
METO/BbI OJYYEHHUSI TAKUX OTBEPCTHUH (MPOTATUBAHUE, MPOLIMBAHKE, IIEKTPOIPO3UOHHAS 00-
paboTka W T.1.) 00JaAaOT HENOCTATKaMH, YBEJIMYMBAIOUIMX CTOMMOCTb HMX IOJy4EHUS,
YXYIIIAIONMX KaYyecTBO, TPEOYIOMMUX HECKOIBKO TEXHOJOTHYECKUX ONEpaIfii, U HE BCeraa
CHOCOOHBI PEUINTh IOCTABJICHHYIO 3aJa4y.

OnHUM U3 NEPCNEKTUBHBIX METOJOB MOJIYUYEHHUS T'PAHHBIX OTBEPCTUII MOYKHO IpPEIO-
KUTh (DOPMHUPOBAHHE UX CHELHATU3UPOBAHHBIM OCEBBIM MHCTPYMEHTOM, PaOOTaIOUIMM IO
npuHIMIy oOkatbiBanua. HenoctaTtkoM Takoro croco0a sBIsSE€TCSI HEBO3MOXKHOCTb 00paboT-
KU yIJI0B Iipu (opMUpoBaHUU oTBepcTus. [lnomans HeoOpabOTaHHBIX YIJIOB I'PaHHBIX OTBEP-
cTHii coctaBiseT npumepHo 1-1,5 % ot munomaan oOpadaTeIBAEMOTr0 OTBEPCTHSI.

B ocHoBe uHCTpyMeHTa [U1s1 OPMHUPOBAHUS IT'PAHHBIX OTBEPCTHUH JIEKUT KpHUBas MOCTO-
SHHOW IIMPHHBI, Ha3blBaeMas TpeyroibHUK Péno. Takas ¢urypa cnoco6Ha onucaTb CBOMMH
BEpILIMHAMU KOHTYpP IT'PaHHOI'O OTBEPCTHSI.

HanpaliasHue NEDEMOULEHIS
HarpobaerIE BpBSRT  yrrmpgMenma

LHCIT e A (e ssenio) Liewmp kBadeamiazo

PO

LEHmE PEXILIEED HOTIMEHT

o
J - - ..
\'. : =" fH0 acwobe mpeyEomeHuka Feno)
.\.,\
\
- e ToOEKmOpRR Hukesus
LHETLMEHITIO
Jipadamesbaemoe ombecnue TpeyzamHuR Feas

Puc. 1 — Kunemaruka npouecca ¢popMHPOBaHHS TPAaHHOTO OTBEPCTHUS

Jst 3TOr0 He0OXOMMO NMPHUAATH HHCTPYMEHTY BpaIlleHHE BOKPYT CBOEH OCH M TIepeMelnie-
HHE TI0 OTIPEEICHHON TPAeKTOPHH, TIPH 3TOM TEpPEMEIICHUE U BPAIllEHHE MPOUCXOT B MPOTH-
BOIOJIOXKHBIX HamlpaBiIeHnsX. KoinndecTBO MOJTHBIX MPOXOA0B MHCTPYMEHTA 0 TPACKTOPUH 3a-
BUCUT OT KOJIMYECTBA TpaHell y (popMHUpyeMOro OTBEpCTHsl, U BCEra Ha eIUHUITY MeHbIe. Kpo-
M€ 3TUX JBWKCHHUH, HHCTPYMEHT MOYKET COBEpIIATh MOCTYMATEIbHOE JBIDKEHHUE BJIOJTH OCH, B
HaIlpaBJICHUU TOPLIOBOH TIOCKOCTH, (POPMUPYSI TPAHHOE OTBEPCTHUE JIFOOOH TTyOUHBI.
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YK 621.91.01/02
OUBNYECKOE MOAEJIMPOBAHUE PEXYUHIUX UHCTPYMEHTOB
C UCITIOJIB3OBAHMEM 3D IIEYATHU
Hopmsanko C.A., [lonox H.H.
Tonoyxuii cocyoapcmeennwiii yHusepcumem

Annomayusn: paccmompenvl 0COOEHHOCMU BUIULECKO20 MOOCTUPOBAHUS COOPHBIX PENCYWUX UHCIPY-
MeHmo8 ¢ ucnonvsosanuem 3D npomomunuposarus. Ilpusedenvt gusuueckue modenu Gopmuposarus
OCHOBHBIX KOHCIPYKIMUBHBIX IJIEMEHINOE PENCYUWUX UHCIMPYMEHMOE C YHEmOM adPo-2UOPOOUHAMUYECKO20
6030elicmBUsT OXAANCOAIoWUX U cmazvléarouyux cped. Onucarnvl makemol U CmeHObl O/ U3YYeHUsl a3Po-
2UOPOOUHAMUYECKUX NPOYECCO8 NPU UCHOTIb308AHUL COOPHBIX PENCYWUX UHCIPYMEHMO8, GIIUSHUS MeN0-
6020 8030€liCMBUsL HA MAKEMbL, YCAOKU U CIMPYKMYPbl NIACMUKO8020 MAMEPUATLA HA MOYHOCHIb GbINOJIHSL-
eMBIX PAMEPO8 PENCYUUX UHCIPYMEHMO8, OAHbL PEKOMEHOAUUL O COBEPUICHCIMBOBAHUIO KOHCHPYKYULL
PeNCYUUX UHCIPYMEHMOE C UCHOJIb308AHUEM 2UOPUOHBIX MEXHOA0UIL.

Knrouesvie cnosa: mawunocmpoenue, @Guzuyeckoe MOOETUPOBAHUE, MEMALIOPENCYWUN UHCMP)-
MeHm, a’po-eudpoounamuieckoe 6o3oelicmaue, makem, cmeno, 3D newameo.

METHODOLOGY FOR STUDYING THE PERFORMANCE OF AXIAL MILL-
ING AND CUTTING TOOLS BASED ON 3D PROTOTYPING
Portyanko S., Popok N.

Abstract: features of physical modeling of precast cutting tools using 3D prototyping are considered.
Physical models of the formation of the main structural elements of cutting tools are presented, taking
into account the aero-hydrodynamic effects of cooling and lubricating media. Models and stands for
studying Aero-hydrodynamic processes when using prefabricated cutting tools, the influence of heat
on layouts, shrinkage and structure of plastic material on the accuracy of the performed dimensions of
cutting tools are described, recommendations are given for improving the design of cutting tools using
hybrid technologies.

Keywords: mechanical engineering, physical modeling, metal-cutting tools, aero-hydrodynamic effect,
layout, stand, 3D printing.

CoBpeMeHHbIE KOHCTPYKTOPCKO-TEXHOJIOIMUYECKHE PEIEHHsI 10 YIy4IIEHHIO CBOMICTB
PEXYLIMX UHCTPYMEHTOB, CTPY’KKO- U TEIJIOOTBOAALIMX KAaHABOK, a TaKyKe MCIIOJIb30BaHHE
0aJaHCHPOBOYHBIX MEXAHU3MOB IPH KOHCTPYHPOBAHUHM MAIIMHOCTPOUTENbHBIX U3JCIINN SIB-
JSIETCSI OAHUM U3 IPUOPUTETHBIX HAIlpaBICHUN uccienoBanui [1-5].

CHucoK MCNO0JIb30BAHHBIX HCTOYHUKOB
1. CoBepIieHCTBOBaHHE CHCTEMBI 3aKPETUICHUS TUIACTHH PEXXYIIUX M OJIOKOB PE3IOBHIX B OJIOYHO-
MOIyJIbHBIX pexxynx nacrpymenTtax / H.H. ITomok, A.C. Makcumuyk, C.A. [optsauko // BecTh.
ITonouk. roc. yn-ta. Cepus B, [Ipuknanusie Hayku. [IpombiuienHocTs. — 2015, —Ne3. — C. 16-22.
2. CoBepIIeHCTBOBAaHNE KOHCTPYKLMM OJI0YHO-MO/TYJIbHBIX TOPLIOBBIX (hpe3 Ha OCHOBE UCCIIEN0Ba-
HMs XapakTepucTuk nporecca pesanus / H.H. Ionok, A.C. Makcumuyk, C.A. Tloptsako // BecTh.
[Tomorik. roc. yn-ta. Cepus B, [Ipuknanusie Hayku. [IpomeiuieHHOCTS. — 2017, —Ne3. — C. 22-29.
3. Meronomnorus MCcleoBaHusl PabOTOCTIOCOOHOCTH (PPE3EPHBIX W OCEBBIX PEKYIIMX HHCTPY-
MeHTOB Ha ocHoBe 3D nmporotunupoBanus / H.H. ITorok, C.A. IToptsiako // Bectn. Tlomonk. roc.
yu-Ta. Cepust B, [Ipuxiangnsie Hayku. [IpomemuieHsocts. — 2020. —Nel 1. — C. 29-39.
4. OneHka napaMeTpoB TOYHOCTH M IIEPOXOBATOCTU IOBEpXHOCTEH Jerajneil OnovHo-
MOJYJIBHOTO PEXYIIEro HHCTpyMeHTa, nosyueHHbx 3D meuatsio / H.H. Tlonok, C.A. Ilop-
TsiHKO, B.C. Anucumos, JI.H. Kocsik // IlepcrieKTrBHBIE HAaNpaBIeHUS Pa3BUTHS TEXHOJIOTHH
MaIIMHOCTPOEHUSI U MeTamnooopabotku «TexHonorus — O6opynoBanue — MHCTpyMeHT —
KadecTBo»: T€3UCHI JOKI. MEXAYH. Hayd.-TeXH. KOH}. (MuHck, 8 anpens 2021 r.) / peakon.:
B.K. lllener (otB. pexn.) [u ap.]. — Munck: buznecodcer, 2021. — C. 91-93.
5. KoHcTpynpoBaHue COOpHBIX PEXYLMX MHCTPYMEHTOB Ha OCHOBe 3D-mporotunupoBanus /
H.H. Tlomnok, C.A. Iloprsako, E.M. Tuxon // Marepuaisl, 060py10BaHie U pecypcocOeperaro-
M€ TEXHOJIOIMU: Marepuanbl MexxayHap. Hayd.-TexH. KoHd., Morunés, 22-23 anpens 2021 r.;
penxon.: M. E. Jlycrenkos (1. pex.) [u np.]. — Morunes: benopyc.-Poc. yu-1, 2021. — C. 71-72.
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TEXHOJIOT'USI ®OPMHUPOBAHUSI CAMOOUYHNIIAOIIUXCS TOKPBITUN
HA OCHOBE CIIVIABA OJ1OBO-HHUKEJIb
Ilanko A.B., Yeprnuk A.A., Anucuenox O.A.
benopycckuii 2ocyoapcmeentblii mexHONI02UYeCKUll yHugepcumen

Abstract: the functionalization of electroplated coatings is the actual direction of research in the field
of electrochemical materials. Composite electrochemical coatings are material with wide range of
functional properties achieved by the introduction of various components into the structure of electro-
chemical coatings. Antibacterial and self-cleaning properties are required for metal objects such as
door handles, turnstiles, handrails, buttons, etc., which are in daily contact with a large number of
people. The most promising material for metal coatings with such properties is a tin-nickel alloy,
which contains titanium dioxide.

AKTyaJIbHBIM HaIpaBJIEHUEM HCCIIECOBAaHUN B 00JIACTH DJIEKTPOXMMHYECKUX MaTepHa-
JIOB SIBJSIETCS (DYHKIIMOHATHM3AIMS TallbBaHUYECKUX MOKPHITUNA. KOMMIO3UIIMOHHBIE 3IIEKTPO-
XUMUYECKHUE TOKPBITHUS SIBIISIOTCS MEPCIEKTUBHBIM MAaTEPUAJIOM 32 CYET IIUPOKOTO CIEKTpa
(YHKIIMOHATBHBIX CBOMCTB, JOCTUTaEMbIX BHEIPCHUEM PA3TUYHBIX KOMIIOHEHTOB B CTPYKTY-
Py IEKTPOXUMHUYECKUX TTOKPBITUH.

Jns Metamanmueckux MpPEeAMETOB, TAKMX KaK JBEPHBbIE PYUYKH, TYPHUKETHI, MOPYYHH,
KHOIIKU | T.JI., C KOTOPBIMU ©KEIHCBHO KOHTAKTHPYET OOJIBIIIOE KOJIMIESCTBO JIFOICH HE00X0-
UMbl CBOMCTBa aHTUOAKTEPUANLHOCTU U camoounieHus. Hanbonee nepcrnekTUBHBIM Mate-
pUalioM NS METAJUTMYECKUX TOKPBITHH, 00JIaJaroIliMU TaKUMH CBOMCTBAMH, SIBIISIETCS
CIUIaB OJIOBO-HUKEJb, KOTOPBIN COAEPKUT B CBOEM COCTABE TMOKCH]I TUTAHA.

DNIEKTPOXUMHUYECKUN CILJIaB OJIOBO-HUKEIIb SIBIISIETCSI TBEPABIM, U3HOCO- U KOPPO3HOH-
HOCTOMKHMM BO MHOTHX Cpefax, 00a/laeT TUnoaljIepreHHOCThI0 U BBICOKUMU JI€KOPATHUBHBI-
MU CBOMcTBaMH. JIMOKCHI TUTaHA M3BECTEH KaK MaTepHall ¢ BBICOKMMH (DOTOKATaTUTHYE-
CKMMH M aHTHOAKTepUaJbHBIMU CBOMCTBaMHU [1], KOTOpBIN BKIIIOUYAsCh B COCTaB MOKPBHITHS
yiydqmaeT GU3NKO-XUMHUYECKHE U MEXaHMUYECKHE CBOMCTBA, a TaKKe MpHUAaeT HOBbIC (DYyHK-
LIMOHAJIbHBIE CBOKCTBA CILIABY.

HccnenoBaHo BIMsIHUE COCTaBa 3JEKTPOJIUTA OCAXKACHUS CILJIaBa OJOBO-HUKENb B 3aBU-
CUMOCTHM OT KOHLIEHTpalMu BBOJUMOTIO AUOKCUIA TUTAHA. Y CTAHOBJIEHBI ONTUMAJIbHBIE TEX-
HOJIOTMYECKHUE TapaMeTphl BeAeHUs mpolecca. M3yuena snekrpoxuMudeckass KHHETUKA Mpo-
1ecca OCaXACHUSI KOMIO3UIITMOHHOTO MOKPHITHS. BhIsBiIeHa 3aBUCUMOCTEL 00pazoBanus KOII
Ha (PU3UKO-XUMUYECKUE U MEXAaHUYECKUE CBOWCTBA TIOBEPXHOCTH. Y CTAHOBIIEHO, YTO BBEJIEC-
HHUE B JIEKTPOIUT 6 I'IM™ IMOKCHMA TUTaHA CHOCOOCTBYET yBEJIMYEHHIO MHUKPOTBEPIOCTH
nokpeiTuii Ha 40 equuun o Bukepcy, yiayuiiaeT KOppo3MOHHYIO CTOMKOCTb, MOBBIIIACT aJl-
TE3MI0 TIOKPBITHS K METALTHYECKON OCHOBE, NMPUAACT aHTHOAKTEpHAIbHBIEC CBOMCTBA [2, 3].

CHHCOK HCTOIb30BAHHBIX HCTOYHHKOB:
1. Murashkevich, A.N., Alisienok, O.A. & Zharskii, I.M. Physicochemical and photocatalytic
properties of nanosized titanium dioxide deposited on silicon dioxide microspheres. Kinet
Catal 52, 809-816 (2011).
2. Pyanko A., Chernik A. Antibacterial coating based on tin-nickel alloy // Advanced polymer
materials and technologies: theory and practice: multi-authored monograph / edited by V. P.
Plavan, I. O. Liashok, O. V. Ishchenko. — Kyiv: KNUTD, 2018. — P. 102 — 105.
3. Pyanko, A.V., Makarova, I.V., Kharitonov, D.S. et al. Physicochemical and Biocidal Proper-
ties of Nickel-Tin and Nickel-Tin—Titania Coatings. Prot Met Phys Chem Surf 57, 88-95 (2021).
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HOPUCTBIE TIOAOUWBBI OBYBHU U3 OTXO/J10B ITIEHOITIOJIMYPETAHOB
Paorwx A.H.
Bumebckuti cocyoapcmeennubiii mexunoniocuueckul yuugepcumem

Abstract: the possibility of producing lightweight shoe soles based on waste polyurethane foams with
the addition of various cheap blowing agents to their composition is being considered. This will im-
prove ergonomics and reduce product costs. The analysis of the properties of the obtained shoe soles
meets the requirements of the standards. The property values are close to porous rubbers and primary
polyurethane foams.

PenuknuHT oMy peTaHoB MpPEAIoIaraeT, YTo 00ObEKTOM MepepadOTKH Yalle BCETro sIB-
JSIOTCS OTXOABI BCIIEHEHHBIX MaTepuaioB. OYEBUAHO, YTO TAKHE MATEPUAbl, YK€ 3aBEIOMO
UMEIOIINE CPAaBHUTEIBHO HU3KYIO IUIOTHOCTh, MOTYT OBITh BCIIEHEHBI MOBTOPHO O€3 cyllie-
CTBEHHOT'0 M3MEHEHUS! CBOWCTB MOJIMMEPHON OCHOBBI. B 00yBHOH NMpPOMBIIIJIEHHOCTH MOJIH-
ypeTaHOBbIE KOMIIO3UIMH PUMEHSIOTCS AJI1 U3TOTOBJIEHHMS ITOA0IIB O0YBH.

Jns1 IOBBIIIEHUS SKCIUTyaTallMOHHBIX CBOMCTB HHM3a OOYBH B COCTaB JIMTbEBOM KOMIIO3H-
MM BBOJAT IMOpOOOpa3oBaTelnd M TEM CaMbIM CHHTE3UPYIOT MOJIMYpPETaH MHKPOIOPHCTON
CTPYKTYpBbl. B IPOMBIIIZIEHHOCTH TaKMe MaTepualibl Ha3bIBatoTCs neHononumyperadamu (I1I1Y).

B ucxonnyro koMno3unuio — otxosl BropuaHoro IITY moGammsimu pa3znuyHble MOpPO-
oOpa3oBatenu. B xoze sKkCepuMeHTOB BapbHpPOBAIM UX COAEp)KkaHue B mpenenax ot 1 1o 10
Macc. yacTell o OTHOLIEHHIO K 001emy Becy orxonoB IIITY, a Taxke mpuMeHsUIM UX Kak WH-
JUBUIYaJIbHO, TAK U B COYECTAHUH.

[TpuHIMNIHaIbHAS TEXHOJIOTMYECKasi CXeMa MOJIYUYeHHs MoI0IB 00yBU BKJIKOYala B ce-
0s1 credyronye CTaauu: MOATOTOBKA OTXOJI0B U KOMIIOHEHTOB, MEXaHUYECKOE CMELICHHUE OT-
XOJI0B C OCHOBHBIMM KOMIIOHEHTaMH KOMIIO3ULIMH, ITOJIYYEHHE KOMIIO3UTa METOJOM IpaHy-
JMPOBAHUS TOJTYYEHHOU CMECH, JINThE MOJIOIIB OOYBH.

B pe3ynbraTe npon3BOACTBEHHON anpoOanny ObUIM MOJIy4YEeHbI 00pa3iibl MOOIB 00Y-
BHU, a TaKXe MMPOBEJECHbI UX HCIBITaHUS. Pe3ynbTaThl UCIBITAHUN MpEeACTaBIECHbl B TAaOJIHIIE.
Takxe B Tabnuue NpeacTaBieHbl JAAHHBIE [0 CBOMCTBAM IMOPHUCTHIX PE3UH U MEPBUYHBIX
[TITY, x KOTOpBIM OIU3KHU CBOWCTBA 00Pa310B MOOIIIB.

Ta6mmia — CBoiicTBa Mo 01IB 00yBH

MokasaTenn Oo6pa3usl | [Topuctsie My
MO0IIB pe3rHbI
[InoTHOCTS, T/CM> 0,8-1,1 0,80-1,00 | 0,6-1,1
Teepnocts no lopy A, ycin. en. 65,0-70,0 | 50,0-75,0 |55,0-70,0
VYcnoBHas mpouHocTs, MlIla 2,2-3.0 >2.5 2,0-3,0
OTHOCHUTENBHOE YJIMHEHUE, % 140-180 >170 > 220
OTHOCUTENBHOE OCTATOYHOE yAJIUHEHHE, Yo 15-17 <24 20
ConpoTupjeHue uctupanuio, Jx/mm’ 2,8-3,6 >2.5 3,0
ConpoTHBIEHHE MHOTOKPAaTHOMY M3TH0Y, KMIIOLMKJIbI 50 > 30 > 50

JIJis OLIeHKH KayecTBa MOIyYEHHBIX MOJOLIB 00yBU 00pa3ibl pacCMaTpUBAINCh B KOM-
TUIEKCE BCEX BHIIIE TIPUBEACHHBIX TIOKa3aTeNnel (U3NKO-MEXaHNIECKUX M SKCILTyaTallMOHHBIX
CBOWCTB. B pe3ynbraTe olleHKH ObUIO YCTaHOBJIEHO, YTO HAWTYYILIUM 00pa3oM AJIsi MyKCKOH
M KCHCKOH MOBCEIHEBHON 00YBH BECEHHE-OCEHHETO INMEPHO/a HOCKH PEKOMEHIyeTcs oOpa-
3el, B coctaBe Kotoporo 3,0 Macc. 4yacTu nopoodpazoBaTess B BUJE KOHIIEHTPATOB BCIICHU-
BaIOIIMX JOOABOK.

Ha pa3paboTannslii coctaB nogana 3asska Ne a 20180001 ot 03.01.2018 r. Ha nmomyye-
HUE MaTeHTa Ha u3o0pereHue «l'paHyIMpoBaHHAs KOMIO3MLMS JUISl JINThS OOJErYyeHHBIX
00YBHBIX HOJIOLIBY.
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NCCJEIOBAHUE PABOTHI IO/ HAI'PY3KOM 1 ONTUMMU3 AU
KOHCTPYKTUBHBIX 2JIEMEHTOB I'MBPUTHOM KOMITO3UTHOM APMATYPbBI
Caszon C.A.

I'poonenckuii 2ocyoapcmeenuwiil yHugepcumem umenu Anxu Kynanot

Abstract: the aim of the study is to create a methodology for calculating the equal strength of structural
elements of composite reinforcement in tension and transverse shear and to develop recommendations
for conducting tests to determine the mechanical properties in tension. In theoretical studies, design
schemes were compiled and a comparative structural and mechanical analysis of composite reinforce-
ment was performed according to the criteria for strength at break of the rod, as well as shear strength
of its polymer shell. It is shown that the main contribution during the tests is made by the transverse
shear strength of the polymer shell in special couplings for gripping the samples, as well as the align-
ment of the samples and couplings during the tests. Recommendations are given on calculating the min-
imum required coupling length and on ensuring alignment of samples and couplings.

Hapsiny ¢ TpaguiiMOHHOW CTabHOW apMaTypol BO MHOTMX HAy4HBIX IIEHTPAaX U UWHHO-
BAI[MOHHBIX (pHpPMaxX MHAYCTPHAIBHO Pa3BUTHIX CTPAaH HAyaThl UCCIEAOBAHUS U pa3pabOTKU
[0 CO3/IaHUIO0 M MPOMBIIUIEHHOMY MPOM3BOACTBY HOBBIX BHJIOB apMHUPYIOLIMX MaTE€pHAIIOB,
MPpECUMYIICCTBCHHO Ha OCHOBC MHOJHUMCPOB W BBICOKOIPOYHBIX BOJIOKOH (CTCKHHHHBIX, 63-
3aJIbTOBBIX, YTJIEPOAHBIX U JP.).

OCHOBHBIM NpEUMyIICCTBOM TaKUX MATCpUAJIOB ABJIACTCA BBICOKAA aHTHKOppO3I/II>'I-
HOCTb, YTO MO3BOJIET UCIIOIB30BATh UX B arPeCCUBHBIX CPEaX, MEHBIINHN yENIbHbII Bec 1Mo
CPaBHEHHIO C METAJUIOM, a TaKKe B Psijie CiiydaeB Oojiee HU3Kasi CTOMMOCTh M0 CPAaBHEHHIO C
METAJTNYECKON apMatypoil. OTHAaKO MHOTHE BOIPOCHI TEOPUU CO3JaHUA M TEXHOJOTHH Ta-
KHX MAaTCpruajioB U3YUYCHBI HCAOCTATOYHO.

[TpakTHYHOCTH HCTIONB30BAHUSI MOHOGUOPUIUIAPHBIX KOMIIO3UTOB HE MOJTBEP)KIAETCS
pacueTaMy M OIBITOM HCIIOJIb30BAaHUS B CTPOUTENLCTBE. B maHHBIX 0Opasnax apMaTypsl OT-
CYTCTBYET IUIONIA/IKa TEKYUECTH, a 3TO CBOJUT K «HYJIO» paboTy apMaTypbl B pacTsSHYTOI
30HE KeNe300€TOHHOTO U3/IEIHS.

[Tpu MoaenupoBaHuu pabOTHl TeTEPOPUOPUIUTIPHOTO CTEP)KHS HAOIIOMAaeTCS SBJICHUE
IICEBAOIIIIACTUYHOCTH 3a CUCT «BBIKJITHOYUYCHUA» 60HC€ XPYIOKHX BOJIOKOH Ha BCEM I3TallC UCIIbI-
TaHus cTepkHd. [Ipu pacdyerax u MoJenupoBaHUM paOOTHI TAKUX CTEP)KHEW HaMM ObUIH CJie-
JIaHBbI CJICAYIOIIUC BBIBOIBI.

BricokoMoaybHbIE BOJIOKHA, 00Jalaoniue BHICOKOW MPOYHOCTHIO, UMEIOT BBICOKYIO
CTOUMOCTS. BBC,Z[CHI/IC 60.]]66 MJIACTUYHOT'O BOJIOKHA YACHICBIIACT U3ACINUC U YIIYydIIAarOT Cro
paboty moxa Harpy3koi. Buj cBsi3ylomniero npu 3ToM He OKa3blBaeT 3HAYUTEIHLHOTO BIIUSHUSA
Ha MPOYHOCTH U KECTKOCTD MyUKa.

Pe3ynbpTaThl 4MCIEHHOTO MOJAETUPOBAHUS BIUSHUS COJEP)KAaHUS BBICOKOMOIYJIbHBIX
BOJIOKOH B THOPUTHON KOMITO3UTHOM apMaType Ha MPOYHOCTh M KECTKOCTh MPHU PACTSKEHUH,
MO3BOJIMBIINE YCTAHOBUTD, YTO HE BCEI/la BBEJIEHUE BHICOKOMOYJIBHBIX BOJOKOH B THOPHI-
HBIM KOMIIO3UT COIIPOBOKAACTCA OOAHOBPCMCHHLIM IMOBBIIICHUCM IMPOYHOCTU U KCCTKOCTU
apmatypsl. B psje ciayyaeB oTMeyaeTcsl IPOTHBOIONOKHBIN 3 (HEKT — NOBBIIIEHUE MOMYJIS
YIPYTOCTH C OJTHOBPEMEHHBIM CHI)KEHUEM IpeJiesia IPOYHOCTH THOPUIHOTO KOMIIO3HTA.

Hamu Obuta pazpaboTraHa METOMKa CTPYKTYPHO-MEXaHUYECKOTO aHajau3a padoThI O
Harpy3Koi IpU PacTsHKEHUU SJIEMEHTOB THOPUIHON KOMIIO3UTHON apMaTyphbl, YUYUTHIBAIOIIAs
HaOMIOaeMbIi Ha TIpakTUKe dPPEKT CHIKEHUS CPEAHEH MPOYHOCTH MyYKOB (POBHHTOB) BO-
JIOKOH B CPaBHCHHUU IMPOYHOCTHIO OTACJIBbHBIX MOHOBOJIOKOH. 3TO IO3BOJIMUIO MOBBICUTHL TOY-
HOCTh PacyeTOB TPaHUIl pasiesia HadyaabHOU (10 pa3pylIeHus 0ojiee XPYIKUX BOJIOKOH) U 3a-
KITIOYUTENLHOM (TTocie pa3pylieHus 0oliee XPYNKUX WIH MEePexo/a B MIACTUYECKOE COCTOS-
HUe 0oJiee TUIACTUYHBIX BOJIOKOH) (a3 nepopmMupoBaHusi.
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MOHOTEPIHEHOU/BI - BUOJIOT'TMYECKU AKTUBHBIE COE/IMHEHUSA
C HIEPEMEHHBIM DQHAHTHOMEPHBIM COCTABOM
Ceupuo A.I1., Ilocpeonuxos A.B., XopyHorcuii FO.A., Kosanenxo B.H.
benopycckuii 2cocyoapcmeennwiii neoazocuieckuii ynueepcumem umenu Maxcuma Tanka

Annomayus. OmauuumenvbHoU 0COOEHHOCIbIO HUSUUUX MOHOMEPNEHOUOO8 ABNIAEMC UX NePEMEHHbLL
onaumuomepnwvliii cocmas. CoomuoueHue IHAHMUOMEPO8 MOICHO UCNONIL30BAMb KAK MaAPKep, YKA3bl-
BAIOWULL HA UCTNOYHUK NPOUCXOHNCOCHUSL NPUPOOHO20 COeOUHEHUsl, d MAKIHCe He0OX00UMO YYuUmvléams
npuU U3y4eHul 6UOL0SUHEeCKUX C80UCTE MOHOMEPNEHOUDOS.

Knrouegvie cnosa: o-nunen, sHanmuomepvl, NPou3800Hbvle, OUOI02UHECKAs AKMUBHOCb.

Abstract: a distinctive feature of the lower monoterpenoids is their variable enantiomeric composition.
The ratio of enantiomers can be used as a marker indicating the source of origin of a natural compound,
and must also be taken into account when studying the biological properties of monoterpenoids.
Keywords: o-pinene,; enantiomers, derivatives, biological activity.

Benenue. PacteHus npoylupyroT pa3aIMyHble BUbI ONOJIOIrMYECKN aKTUBHBIX ITPOAYK-
TOB, KOTOPBIE YacTO Pa3JEIslOT Ha TPU OCHOBHBIX MOJAIPYMIIbI: TEPIEHOBBIE COEANHEHUS, all-
Kalouasl U (QeHonbHble coeauHeHHs. Cpeau HU3KOMOJEKYJISIPHBIX HPUPOIHBIX COEIUHEHHH
TepHeHbl (M30MPEHOUIb) OTJIMYAIOTCS MHOTOYHMCIEHHOCTBIO M Pa3HOOOpa3ueM XUMHYECKHUX
CTPYKTYp. [/l IMKIMYECKUX MOHOTEPIIEHOB, B OCOOCHHOCTH, [UIsl TMHEHA U POJICTBEHHBIX CO-
CIVHECHUN XapaKTEepeH LIMPOKUN JHMANa30H ONTUYECKOW YMCTOTHI, NPUPOAHBIE COCAUHEHUS
MOT'yT OBITh U MPaBO-, U JEBOBPALIAOUIMMHU B 3aBUCUMOCTU OT PETHOHA MPOMCXOXKICHUSA. To
KE CaMO€ KacaeTcs KOMMEPYECKH AOCTYIHBIX IOJyCHUHTETHUYECKMX MPOIYKTOB — OHHU NpEA-
CTaBJIEHBI HAa PBIHKE C OTHOCUTEIILHO HU3KUMH SHAHTHOMEPHBIMU N30BITKAMHU.

Ieas paGorsl. VccnenoBaTh SJHAHTUOMEPHBIN COCTaB O-IIMHEHA U3 Pa3HbIX MCTOYHU-
KOB ¥ 0003HAYMUTh (DAKTOPBHI, BIUSIONIME HA YHAHTUOMEPHBIN cocTtaB. Ha nmpumepe kuciaopoa-
coJleprKalluX MPOU3BOAHBIX MHHEHA IUIAHUPYETCS MOKAa3aTh, YTO CTEPEOXUMMSI COEIUHEHUS
CKa3bIBA€TCs HA €ro OMOJIOTNYECKOi aKTUBHOCTH.

PesyabTaThl U 00cyxkneHHe. AHAIN3 SHAHTUOMEPHOTO COCTaBa O-IIMHEHA IPOBOANIIN
METOJIOM Ta30BOM Xpomartorpaduu Ha KanuuisipHoW kosioHke LipodexE (25 m x 0.25 mm).
Y CTaHOBJIEHO COOTHOLICHUE YHAHTUOMEPOB O-TIMHEHA B 00pa3lax COOTBETCTBYIOIIETO XUMHU-
yeckoro peaktuBa «Sigma-Aldrich» (Kwurait), pas6aButenss Noe 4 mms MaciasHbIX KpPacok
«Hesckas nmanutpa» (C.-IlerepOypr, Poccus), sxuBuunoro ckunumapa «Jlecoxumuk» (r. bo-
pucos, benapycs). Bce 00pasiiel mmenu pa3zHoe COOTHOIICHHUE (+)- U (—)-ONTHIECKUX (GopM.
B nocnenHne roapl noiay4yeHsl SKCIIEPUMEHTAIBHBIE TaHHBIE, YKa3bIBAIOIIUE HA Pa3IMUHYIO
OMOJIOrNYECKYI0 aKTUBHOCTh YHAHTUOMEPOB O-MMHEHA. MOHOTEPIEHOBBIN CIIUPT BEPOCHOI U
MOHOTEPIICHOBBI KETOH BEPOCHOH, MMEIOILINE O-TIMHEHOBBIM YIJIEPOJHBINH CKEJET, TaKkKe
CTAaHOBWJINCh OOBEKTAMHU psifia OMOJIOTMUECKUX HMCCIEIOBAHUMN, KOTOPbIE B JAHHBIH MOMEHT
npoBoasaTcst UHCTUTYTOM OMosoruueckux uccinenopanuii umenu Cunnma CrankoBuua ben-
I'PaJCKOTr0 YHUBEPCUTETA.

3akmouyenue. PazpaboTanbl METOIbI KOHTPOJISI CTEPEOM30MEPHOM YMCTOTHI O-ITMHEHA
€ro KUCJIOPOJ COZEpKaIUX MPOU3BOAHBIX. CUHTE3UPOBaHbI CTEPEOU30MEPHO YUCTHIE BepOe-
HOJ U BEpOCHOH, COCIMHEHMS TepeNaHbl A W3yYEHUS WX aHTUOAKTepHAbHBIX, POTHUBO-
I'pUOKOBBIX, MPOTUBOBOCHOIUTENbHBIX CBOMCTB. IloTeHuanbHas 001acTh NPUMEHEHUS I10-
JYYECHHBIX Pe3yJbTaTOB: OMOXMMUYECKHE HCCIIeIOBAHUS, CO3aHNE HOBBIX U YIIy4IICHUE Xa-
PaKTEPUCTHK CYILECTBYIOLINX MPOTUBOTPUOKOBBIX U aHTHOAKTEPUAIIBHBIX CPEJICTB.
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V]IK 622.658.345
MOJTHOPUBOIHBIN IBYXOCHbBIA KOJECHBI IBUKNUTEJb
IHMAXTHOI'O CAMOXO/IHOI'O BATOHA C ITIOBOPOTHBIMHU OCsIMHA
U ABTOHOMHBIM SHEPTOITUTAHUEM OT AKKYMYJISITOPHBIX BATAPEHN
Cmaun A.U., /lpozoosuuy 3.C., bacanau I'.A.
benopycckuii nayuonanvHolil mexHuueckuil yHusepcumem

Abstract: the analysis of the efficiency of work of self-propelled mine cars as part of tunneling com-
plexes is carried out. Perspective schemes of power supply of self-propelled mine cars, as well as ways
of modernizing their wheel propellers are considered. The calculation of the parameters of the wheel
propeller control system during the maneuvering of a self-propelled mine car is performed.

1. 9¢ppexTUBHOCTL PAdOTHI IAXTHBIX CAMOXOJIHbIX BATOHOB B COCTaBe NMPOXOH4e-
CKHMX KOMILTEeKCOB. DPPEKTUBHOCTh MPOXOAUECKUX KOMILJIEKCOB, MPUMEHAEMBIX MPHU pa3pa-
0O0TKE MIAXTHBIM CIOCOOOM IJIACTOBBIX MECTOPOXKIIEHUH, B 3HAUUTEIBHON CTETICHH 3aBUCUT
OT MPOU3BOIUTEILHOCTH IIAaXTHBIX caMmoXxoaHbIX BaroHoB (IIICB). B cBoro ouepear mpousBo-
JTUTEIBHOCTh BaroHa OMPEJENSeTCss €ro KOHCTPYKTUBHBIMU MapaMeTpaMHu: T€OMETPUUYECKHU-
MU, KHHEMaTHYEeCKUMH U 3HepreTudecKuMu. OHU 3aJ105Ke€HBI B 00IIIel KOMIIOHOBKE MAaIlIUHbI,
B KOHCTPYKTHBHBIX OCOOCHHOCTSIX KOJIECHOTO ABIDKHUTENS W TMOJBIDKHOTO AHA OyHKepa, B
SHEPreTUUeCKOM MOTEHIMANIe 3JEKTPOABUTaTENe U cUCTeMEe MX dHEpProoOecredeHus, TUIe
MPUBOJIOB UCTIOJHUTEIBHBIX MEXaHU3MOB, CUCTEMAX YIPABJICHUS U TUATHOCTUKHU.

AHanu3 moKa3bIBaeT, YTO Ha MPOU3BOJUTEIBHOCTh MPOXOAUYECKOr0 KOMIUIEKCa OCHOB-
HO€ BJIMSIHHE OKa3bIBAIOT €MKOCTh OyHKepa u cuctema sHeproodecrneuyenus IIICB, a Takxke
MPOTSHKEHHOCTh MapIIpyTa Mo MOA3eMHOM BBIpAOOTKE OT KoMmOaifHa B 3a00€ /10 MyHKTa BhI-
rpy3ku nopojsl. [ToaToMy akTyanbHOM 3agadeii octaercs mosbimenue d¢pdexrusHoctr LIICB
MyTeM CO3JaHMs TPAHCIIOPTHBIX MO/YJIEH HOBOTO MOKOJICHUS.

2. IlepcieKTUBHBIE CXeMbl HEProodecneYeHusi MAXTHBIX CAMOXOJAHbIX BATOHOB.
OO0mieit 0cCOOCHHOCTHIO PHEPTO0OECTICUCHHS ATUX MAIllUH W MPeoOpa30BaHUs €€ B CHIIOBBIC
napameTpbl Ha UCHIOJHUTEIbHBIX MEXaHU3MaX SIBJIAETCS SJEKTPOTUIPOMEXAHUUECKHE CXEMBbI
MPUBOJIOB C TTUTAHUEM Yepe3 CHUJIOBOM Kabelb OT aBTOHOMHOW CTallMOHAPHOW HHEProcTaH-
[[M{, YTO CYUIECTBEHHO OrPaHMYMBAET TexHoJornueckue Bo3moxkHocTu IIICB kak Tpanc-
MOPTHBIX MOJYJIEH B MOA3EMHBIX BhIpaOOTKax. B CBA3M ¢ 3TUM B KOHCTPYKTOPCKHX OHOPO
MaIIHHOCTPOUTENLHBIX MPEANPUITHI TOPHOTO MPODUIIST MHTEHCUBHO MPOPAOATHIBAIOTCS pa3-
JUYHBIC BAPUAHTHI IEPCIIEKTUBHBIX cxeM dHeproodecneuenus LLICB. [TpuanunuansHO HOBOM
1 3(PEKTUBHON paccMaTpUBaeTCI CXeMa aBTOHOMHOI'O SHEProoOCCIECUCHHUS KaXKI0H Malu-
HBI IOCPEACTBOM aKKyMYJIATOPHBIX O6atapeil. Cpeau MpUHIMIHUAILHBIX BAPUAHTOB aBTOHOM-
HOT'O YHEPTrONMUTAHUSI BATOHOB CJIEYET BBIACIUTH TPU:

— OaTapen OrpaHMYCHHON EMKOCTH JI0 OJTHOTO-IBYX PEHCOB ¢ OBICTPOI TTOI3aPSIAKON BO
BpeMs pasrpy3Ku;

— ObICTpOCMEHsIeMble OaTapeu Tt o0ecTieueH s pad0ThI MaITMHBI Ha HECKOJIBKO PEHCOB;

— TIOCTOSTHHBIE 0aTapen ¢ eMKOCTBIO, TOCTATOYHOM it pabOThl MAITUHBI B TEUEHUE OJI-
HOU CMEHBI.

3. Ilytu Mmoaepuu3zanmnu koJecHbIx ABuxkuTes el LIHCB. Konecusie npmwxutenu HICB
B 3aBUCHMOCTH OT T€XHOJIOTMUECKHUX YCIOBHM 3KCILTyaTalluy U 3aJaHHOU I'Py30M0IbEMHOCTH
BBITIOJTHEHBI TI0 HECKOJIBKUM NPUHIUIUATBHBIM KOHCTPYKTUBHBIM cxeMaMm. Hambomee pac-
IIPOCTPAHEHHBIE — IBYX- U TPEXOCHBIE CXeMbI KoecHbIX ABmxuTenei [11ICB.

[IpencraBisieTcst MEPCHEKTUBHON AJI MPOEKTHOM MPOpaboOTKU cXeMa JIBYXOCHOTO JBU-
xutens LHHCB ¢ moBOpOTHBIMU OCSIMH ¥ MOTOP-KOJIECAMH.
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TEXHOJIOT'US ®OPMUPOBAHUS MHOT'O®YHKIIMOHAJIBHOI'O
TPUKOTAKHOI'O MATEPHUAJIA JJISI BEPXA CIIOPTUBHOM OBYBH
Cmonsaposa T.C., HAcunckas H.H.

Bumebckuii cocyoapcmeennbiii mexunonocuueckull yHugepcumem

Abstract: the goal of this project is to develop a technological process for obtaining multilayer textile
materials using knitted fabrics made of polyester functional yarns with special treatments for the manu-
facture of sports shoes as an outer layer. This technology makes it possible to improve the quality level
of manufactured footwear and the competitiveness of domestic enterprises. A significant advantage of
multilayer multifunctional textile fabrics is that, with a thickness of 2-3 mm, they retain flexibility, the
possibility of finishing and using them in the form of a roll material. These materials also have sufficient
durability and strength and are in great demand not only for shoes, but also for clothing.

B HacTosmiee BpemMsi B J€rKoi MPOMBILIUIEHHOCTH 0COOO0N aKTyaJbHOCTBIO OTJIMYAIOTCS
MHOTOCIIOIHBIE TEKCTHIIbHBIE MaTepUabl, KOTOPbIE 001a/1al0T KOMILJIEKCHBIMH CBOWCTBaMHU.
Camoii pacnpoCTpaHEHHOM W SKOHOMMYECKH BBITOJIHOM TEXHOJIOTHEH TMOJIYyYEeHUS] MHO-
ropyHKIIMOHAIBHBIX MaTEPHUAJIOB SIBISETCS MOCIEAOBATEIbHOE HACIOCHHS TEKCTHIBHBIX TO-
JIOTEH C pa3IUYHbIMHU CBOICTBAMHM U UX COECIUHEHHE B €UHOE 1LIE€JI0€ MOAXOASIINUM CIIOCO-
00M. DTO J1aeT BO3MOKHOCTh BapbUPOBATh CBOMCTBA CO3/1aBAEMBIX MOJIOTEH B OYEHH IIHUPO-
KAX JHMana3oHax, peryJupoBaTh WX TIOBEPXHOCTHBIE W OOBEMHBIC, TUTHEHUYECKHE U
Terodu3nuecKrue CBOICTBa, PeryIupoBaTh aHU30TPOIUIO0 MEXAHUYECKUX CBOMCTB U T.1.

CoBpeMeHHBIMH CcIIOCOOAMU CO3aHUsI MHOTOCJIOMHBIX MaTepHajoB SBISIETCS KIEEBOIL.
B kadecTBe KJ1€€BOr0 MOKPHITUS MPUMEHSIOTCS MOTMU300yTUICHOBBIN WU MOJUIIPONUIICHO-
BBIN KJIEH, TOJTMAMUTHBIN HITH TTOJIMATHIICHOBBIN MOPOIIOK, Pa3HOOOPa3HbIe COMOIMAMUIHBIC,
noyimd(GUpHBIE U TIOJWYpPETaHOBBIE KoMITO3uIHH. [lyOmupoBanue (CoeTuHEHNE CI0EB KIIEEM)
IPOBOJST Ha KaJaHJApe MO/ IaBJIEHUEM U IIPH BBICOKOM TeMIIeparType.

Bepxuuii coil MHOTOCIOWHOTO MaTepuaia JUisi CHOPTUBHONW OOYBHU JOJDKEH 00J1aaTh
ACTETUYECKUMHU CBOMCTBAMH, a TAK)K€ THTUEHUYECKUMHU, BhIpabaThiBaeTCsa U3 (DyHKIIMOHAIb-
HbIX HUTEH mpomn3BoAcTBa OAO «CeTnoropck XumMBookHO». Jlanee oOpabaTwiBaeTCs Tpe-
napatoM «Nuva FHN)» BbIOpaHHON KOHLEHTpAlUH AJs MPUAAHUS CIELUATbHBIX CBOWMCTB!
BOJIO- U TPA3COTTAIIKUBAHUS.

Jl1s1 BHYTpEHHETO CJI0S MHOTOCJIOMHOTO TPUKOTa)KHOT'O MaTepuasa UCIOJb30BajIM: I1e-
HOTIONIMYPETaH U MeMOpaHy. BHyTpeHHU# cioil oTBeuaeT 3a GOpPMOYCTOMUYUBOCTh TOTOBOTO
MHOTOCIIOIHOTO TPUKOTAXka, B CBSI3U C TUM U BHIOPAHBI BBIIIICYKa3aHHBIC MATEPUATIBL.

Croii, KOTOPBIM COMpPHUKAcCAETCs CO CTOIMOM YelIoBeKa, ODKEH Takke o0jaaaTh THrHe-
HUYECKMMH CBOMCTBAaMU: MapONPOHUIAEMOCTh M BO31yXONPOHUIAEMOCTh. {15 3TOrO Cios
BBIOPAHO TPUKOTAKHOE IMOJOTHO C TEPMOKJIEEBBIM MOKphITHEM Mpou3BojcTBa OO0 «Cu-
cteMTeKc» U TPUKOTAKHOE TOJOTHO M3 (DYHKIMOHAIBHBIX HUTEH, 00IaalolmX He0OX0au-
MBIMU TUTHEHUYECKUMU CBOMCTBAMH.

TexHonoruss GopMHUPOBaHUS MHOTO(YHKIIHOHAIEHOTO MHOTOCIOWHOTO TPUKOTAKHOTO
MaTepuaia Jiisl Bepxa CIIOPTUBHON 00YBH COCTOUT M3:

1. HapaboTka TPUKOTaXXKHBIX MOJIOTEH IJIsi BEPXHETO CIIOSI U3 MOIM3(PUPHBIX (YHKIIHO-
HaJIbHBIX HUTEH BHIOPAHHBIM MEpPEIIETEHUEM;

2. O6paboTKa TPUKOTAKHOTO IOJIOTHA W3 T/3 (YHKIHMOHATIBHBIX HHUTEH IpernapaTtoM
JUISL BOJIO- M TPSA3E€0TTAJIKUBAHUS;

3. CxneuBaHue ci0€B MOPOJIOH/MEMOpaHa + TPUKOTAXXHOE MOJOTHO C TEPMOKIICEBBIM
MOKPBITUEM IO/ IPECCOM B JHara3oHe BEIOpAaHHBIX TEMIIEpaTyphl U BPEMEHU;

4. PaBHOMEpHOE MPUKICUBAHKUE JIATEKCHBIM KJIEEM U3 pa3OpbI3rUBaTENs TPUKOTAXKHOTO
MOJIOTHA M3 (YHKIMOHAIBHBIX HUTEH Ha yXe CKJICCHHbIE MOPOJIOH/MEMOpaHy € TPUKOTAXK-
HBIM [TOJIOTHOM C TEPMOKJIEEBBIM IIOKPBITHEM.

121



YK 625.7
HIEPOXOBATOCTbB JOPOXKHOI'O ITIOKPBITUSA
Tan [[ynan, Meimoko JI.P.
Benopycckuii nayuonanvhulii mexHuueckuil ynugepcumem

Abstract: with the progress of science, economic development and urbanization, the construction of
road engineering projects is constantly increasing. In recent years, with the rapid economic develop-
ment of various countries, the number and scale of road construction continue to increase, and its
road construction. The quality problem of the road has also received a certain degree of attention, but
many problems have also continued to appear. The large-scale vehicles, the serious overload phe-
nomenon, and the increase in traffic volume have caused the road to face severe tests.

Keywords: road, construction, economy, development, quality.

Kak OCHOBHO# TIPOEKT HANMOHAIBHOTO CTPOUTENIBCTBA, CTPOUTEIHCTBO JIOPOT TECHO
CBSI3aHO C MOBCEJIHEBHOM KHU3HBIO TI0/eil. Ero kauecTBO 3aBUCUT HE TOJIBKO OT TOTO, CMOKET
J¥ OH YJIOBJIETBOPHUTH MOTPEOHOCTH TOPOACKOTO TPAHCIOPTA, HO U OT OOIIEro YKOHOMHYE-
CKOTO Pa3BUTHS U UMHUJKA TOPOJIA, CTPAHBI.

FJ'IB,I[KOCTI) JOPOIKHOI'O ITOKPBITHA — BaXXHAA COCTABJIAIOIIAA XapPAKTCPUCTHK JOPOKHOIO
MOKPBITHS, KOTOpasi HAMpsSMYIO BIMSIET Ha XOJIOBbIe KadecTBa TPAHCIIOPTHOTO CPEACTBA Ha
JIOpOTe U TIOJTHOE WCIIOIh30BaHUE OCHOBHBIX (DYHKIIUH goporu. HeoOxoammast CBsi3b ¢ 00Iei
CcTpyKTypol goporu. CriaxuBarommii 3pGeKT KakIoro CTpyKTypHOro cios Oynet: Hakorme-
HUC OTpaKacTCAd Ha MOBCPXHOCTU HOPOIH. HOCKOHBKy MOBCPXHOCTH OOPOrd HAXOAUTCA B
HETMOCPEJCTBEHHOM KOHTAKTE C TPAHCIIOPTHBIM CPEACTBOM U aTMOC(epoil, HepoBHAsI MTOBEPX-
HOCTb GYZLGT YBCINYUBATh ABUKCHUC COIPOTUBIICHUC KW 3aCTABUT TPAHCIIOPTHOC CPCIACTBO
MPOU3BOJIUTH JOMOJIHUTENbHYI0 BUOpaIio. JTa BHOpalus BBI3OBET TypOYJIEHTHOCTh TpaHC-
MOPTHOTO CPEACTBA U TMOBIMUSET HA CKOPOCTh TPAHCIIOPTHOTO CPENCTBA. A Takxke Oe3omac-
HOCTb, YCTOMYMBOCTH BOXKJIEHHUS U KOM(DOPT maccakupoB. B To ke Bpems 3TOT BUJ BUOpaLluu
TaKXe OKa3bIBaeT BO3/ICHCTBUE HA TTOBEPXHOCTh JIOPOTH, TEM CaMbIM YCYTYyOJIsisi TOBPEKICHHE
MOBEPXHOCTH JIOPOTH U JieTajieil aBTOMOOWIISL, M3HOC IIMH U yBEJIMYMBAas MOTEPU Maca.

Kpome Toro, Ha HEPOBHBIX JOPOTraxX HAKATUIMBAETCS J0XKAEBast BOJAA, YTO YCKOPSET IO-
BPEXKJIEHUE JIOPOT, YBEJIMYUBAET PAaCXOJbl Ha COJEp)KaHUE JOPOr M COKpallaeT CPOK HX
ciyx0bl. B HacTosmiee Bpems 60blIast 4acTh TEXHOJIOTMU CTPOUTEIHCTBA ac(haibTOBOTO I10-
KPBITUS TPUMEHSETCS MPH CTPOUTENICTBE aBTOMAarucTpaiei, HO KIMMaTU4YEeCKHE YCIOBUS
CTPOUTENILCTBA M Pa3HOOOpa3re OKPYIKAIOUIEH cpelbl UMEIOT OOJblliee BIMSHHE HA CTPOU-
TEJIbCTBO, YTO TPeOyeT B3aMMOJCHCTBUS PA3IUYHBIX ACHEKTOB IPOLIECCa CTPOUTEIbCTBA, U
o0Iiee CTPOUTENBCTBO JOPOTH 3aHMMAeT MHOTO BpeMeHH, 0cOOeHHO acdanbT. KoHCTpyKIus
JIOPO’KHOTO TOKPBITUSL OTIMYAETCS IJIABHOCTHIO, YTO B ONPEIEICHHON CTENEHH YCIIOKHSET
CTPOUTCIILCTBO OAOPOIKHOI'O MMOKPBITHA. I JAAKOCTb OOPOKHOTIO IMOKPBITHUA SABJIACTCA BAKHBIM
MoKa3aTeseM JIJIsl OLIEHKH JI0POKHOIO MOKPBITHS CKOPOCTHOM aBTOMaructpanu. OHa He TOJb-
KO BJIMSIET HAa KOM(MOPT BOKACHHUS JTIO/ICH U TPAHCIIOPTHBIX CPEACTB, HO TAKXKe BJIMSAET HA I0-
CIIETyIOIIME PacXo/bl Ha cojep:kaHue Joporu. TpaHCHOpTHAsl Harpy3ka, CTpYKTypa JOpOrH,
CTPOUTCIIBLCTBO KAa4YCCTBO U YPOBCHb 06C.Hy)KI/IBaHI/ISI IMOCJIC 3KCIUTyaTalluh — BCC 3TO BJIMSCT
Ha JIOPOKHOE OKPBITHE.

B mporiecce cTpoUTENsCTBA JOPOTH CYIIECTBYET MHOXKECTBO (DAKTOPOB, KOTOPHIEC BIH-
AI0T Ha TJaJKOCTh JOPOXKHOTO MOKPHITUS. [J1agKOCTh OPOKHOTO MOKPBHITUS 3aBUCHT HE
TOJILKO OT CaMOT0 MOBEPXHOCTHOTO CIIOS, HO TaKKe OYyIeT MepenaBaThbCs TNIaJKOCTh JOPOK-
HOTO TOJIOTHA, MOAYUIKH, OCHOBaHUS U OCHOBHOTO cj10s. YT0OBI 0OecrneunTh TIaaKoCcTh J0-
POKHOTO MOKPBITHS U 00II[ee KaueCTBO BCEH TOPOTH, POBHOCTH JOPOTH ObLIA 3aBepIIcHA.
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HOJYYEHHUE 30J151 HAHOYACTHUL JUOKCUIA TUTAHA
JIJIS CO3JIAHUS HAHOCTPYKTYP C BBICOKOM ONTUYECKOM
U ®OTOKATAJIUTUYECKON AKTUBHOCTBIO
Vaecoe A.C., I'yyanosa A.A., Manvyesa E.C.
DedepanvHoe 20cyOapcmeeHHoe Ad8MOHOMHOe 00paz08amenbHoe YupedcoeHue 8blcuie2o 0o-
pasosanus « Hayuonanvuwiii uccredosamenvcrul ynugepcumem UTMO»

AHHOmMauuA: 8 ucciedo8anue paccCmMompeH SKCNPeCcCHbIl Memoo CUHmMe3d 30158 HAHOYacmuy OUOKCU-
oa mumana. Ilpeumywecmeom 0aHHO20 MemoOd 5611emcs CKOPOCMb CUHmMeE3d, 0OHOPOOHAS OucC-
nepcHas Gasa pasmepos wacmuy u 8O3IMOICHOCHb ObICIPO20 U IKIOHOMUYHO2O OMOENEHUSL HCUOKOU
¢ghazvl cnupma ¢ noryyeHuem cmaduiIbHO20 KCepozes.

Abstract: in the study, an express method for the synthesis of a sol of titanium dioxide nanoparticles is
considered. The advantage of this method is the quickness of synthesis, a homogeneous phase of parti-
cle sizes and the possibility of rapid and economical separation of the liquid phase of the alcohol to
obtain a stable xerogel.

Jlokcua TuTaHa SBJISIETCS MaTEPHAJIOM C BBICOKON (POTOKATATUTUYECKON aKTHBHOCTBIO
U 0COOBIMHU ONTHYECKUMHU CBOWCTBAMHU, KOTOPbIE MOTYT U3MEHSTHCS B 3aBUCUMOCTU OT pas3-
Mepa U TUIA KPUCTAUIOB NHOKCHJA THUTaHAa. HaHO4acTHIBI IMOKCHAA TUTaHA MOTYT IIPHMeE-
HATBCS Ul CO3/1aHusl (POTOKATaIM3aTOPOB, COPOEHTOB, ONTHUYECKHX CTPYKTYp U MOIYIpO-
BOJHUKOB. [lomyuenue yacTui 1MOKCUAA TUTaHA B CTPOIOM pa3MEPHOM MHTEPBAJE SBISAETCS
BaXHOH 3a7jaueil, TMOCKOJbKY T'OMOTC€HHOCTb JWUCHEPCHH Pa3MEpPOB YACTHIl OOYCIIaBIMBAET
0coOble CBOWCTBA, MPOSBIIEMbIE T HAHOPA3MEPHBIMU KPUCTAJUIAMHU JUOKCHIA THTaHA. JTO
MIO3BOJISIET CO3/IaBaTh CIIOKHBIE HAHOCTPYKTYPHI C OCOOBIMU ONTHYECKUMH U (DOTOKATAINTH-
YECKUMU CBOMCTBAMH.

OnHUM M3 METONOB IOJyYEHHUSI HAHOYACTHIl JUOKCHA TUTAHA SBISETCS THAPOJINA3 All-
KOKCHJIOB TUTaHa C MOCIEAYIOIEM MOITYYEHUEM 30718 JUOKCUIA TUTAHA. 30JIM AUOKCHIA TH-
TaHa CoZeprKallle HAaHOPa3MEPHYIO (PPAKLHUIO YaCTUI] MO3BOJISIIOT CO3aBaTh HAHOCTPYKTYPHI
C ONTUYECKUMH CBOWCTBAMH METO/IOM CTPYWHOM mevarty, a TaKkkKe U3 HUX MOJIy4aroT cBOOO-
HbI€ HAHOYACTHIIbI AUOKCH]IA TUTAHA IyTEM BBICYLINBAHUS C ITOCJIEIYIOIIUM [IPOKATIMBAHUEM.
Taxoli MeToJ MO3BOJISET PErYIMPOBATH Pa3MEPHYIO (PPAKIMIO MOTYYAEMbIX YaCTHUI IO CPEe-
CTBaM M3MEHEHHUS YCJIOBUHN CHHTE3a, MOCIICAYIONIEeH TeMIIepaTypHOi 00pabOTKH 1 BBEICHHEM
NIOBEPXHOCTHO-aKTUBHBIX BEILECTB.

Llenbt0 MPOBECHHOTO UCCIIEA0BaHMs, ObllIa pa3paboTKa METOa CHHTE3a 307151 JUOKCH-
Jla TUTaHa ¢ OCHOBHOM (hpakiMel yacTull, He MpeBblaonei pasmepa 40 HM, BHICOKOI CKO-
POCTBIO (POPMHUPOBAHUS CTAOMIIBLHOTO 307151 U YAOOCTBOM IMOCIEAYIOMIEH KOHIEHTPAIUU JI0
NOJy4YEeHHUs Kceporels AMOKCUAa TuTaHa. Pa3paboTaHHas METOIMKA MTPEAIOoIaracT UCIoJb30-
BaHME B KaUeCTBE MCTOUHUKA THTaHa u3onponokcu] turada (MUT), koTopslil mpeaBapuTeIbHO
pactBopsitoT B uzomnponanone (C = 0,265 monv/n). IlapannenbHo roToOBIT CMeCh Ui THUIPO-
JM3a, COJEpIKAILyI0 pacTBOp Bojabl B u3onponanone (C = 2,5 monv/n) ¢ noGaBieHUuEeM a3oT-
Hoi kucaoTel (C = 0,25 monv/n) B kKauecTBa crabunuzaropa 30is. B pacrBop UT npu unTeH-
cuBHOM miepememmBannu 1500 06/muH 1 Temmepatype 40°C MeasIeHHO BBOAST PacTBOP IS
TUAPOIN3a Ha NpOTsDKeHrue 3 4dacoB. PacTBop mpuoOperaeT cHavama Mpo3pavyHblid ToiyOoi
I[BET, a 3aTeM Nepexoaut B Oemnblil. [lociie coeauHeHus IByX pacTBOPOB 0OOPOTHI MELIAIKU
noHmxarT 10 500 o6/mMuH enie Ha 3 yaca. HeoOXoauMo cneuTh 3a KUCIIOTHOCTBIO pacTBOpa
B IIpoliecce cauBaHus 1ByX cMmecell pH nomksbl HaxonuThees B npenenax 1,5-1,8. Ilo okoH-
YaHUIO CHHTE3a 30J1b MOXKET OBITh JIETKO KOHLEHTPUPOBAH WJIM BBICYILIEH 10 KCEpOTeys ITy-
TE€M OTTOHKHU M30MPONMIOBOro cnupta B Bakyyme npu 45°C. CnupToBas cpesa croco0CTByeT
OBICTPOMY OTJZIEJIEHUIO IMOKCHJA TUTaHA OT PACTBOPHUTENS, A MOIYUYEHHBIN B pe3yJIbTaTe OT-
TOHKHU CIIUPT MOKET ObITh IOBTOPHO MCIOJIb30BAaH JJIsl CHHTE3a.

[TomyueHHsbI Kceporesb MOXXeT ObITh MpokalieH mpu TeMmneparype 400°C B Teuenue 2 ya-
COB C LIEJIBIO TOJyYEHHs] YUCTOTO0 HAHOKPUCTAIUIMYECKOTO IMOKCHA TUTAHA C IIPEUMYIIECTBEH-
HBIM COXPaHEHHWEM CTPYKTYpBI aHaTa3bl U CPEAHNUM pazmepoM yactul] 15-30 M.
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UK-CIHEKTPOCKONMUYECKUIN AHAJIN3 MOJIEKYJISIPHOH
N HAJIMOJIEKYJIIPHOM CTPYKTYP KOMIIO3UTOB C ITOJIUAITUJIEHOBOM
MATPULEN ITPU TEPMUYECKHNX BO3JEUCTBUSX «IN SITU»
Xonsaexuna /1./]., Bopoovesa E.B.
T'omenvckuti cocyoapcmeenuviil yuugepcumem umenu Opanyucka Ckopurvi

Abstract: when creating innovative competitive composite materials, modifiers of different chemical
nature (metals and their oxides, antioxidants, pigments, antislips, etc.) are introduced into the polymer
matrix, which improve the operational and technological properties of the material. However, any
modifier affects the molecular and supramolecular structure of the polymer, and its effect is particu-
larly pronounced when exposed to heat. For example, metals with a change in valence and their ox-
ides are catalysts for oxidation, while organic antioxidants, on the contrary, inhibit this process. The
question arises: how to quickly assess the effect of the modifier on the polymer structure. We used the
method of IR spectroscopy, a feature of the methodological approach was that the IR spectra were
taken in the mode of heating, isothermal exposure and cooling of samples located in a thermal cuvette
in the device. This approach to obtaining readings directly during a test experiment is called "in situ".

[lenp mpoekTa: M3yYUTh 3aKOHOMEPHOCTH W3MEHEHHUS HAIMOJICKYJISIPHON CTPYKTYpbI
(KpUCTaJUIMYHOCTH) U MOJIEKYJISIPHOM CTPYKTYphbl (COmep)KaHUs HEINpeneibHBIX CTPYKTYP,
HAKOTUICHHE KapOOHWIBHBIX TPYII) B METAIIONOIMMEPHBIX KOMITIO3UIIMOHHBIX MaTepuaiax ¢
MOJIMATUIICHOBOM MAaTPUIIEH MPU TEPMUUECKUX BO3IACHCTBUAX «in Situy.

Jlist miccneoBaHus HEMpeIeIbHBIX CTPYKTYp B 00pasiax ObUTH BBIOPAHBI TOJOCHI TI0-
riomenus: 965 cm’! (momoca cCOOTBETCTBYET KONEGAHMSM TPaHC-BHHUIECHOBBIX TPYIII),
908 cm™!' (TepMuHanbHBIX BUHMIOB), 889 cM™! (BuHMMMAEHOB) U 991 cM! (conmpskEHHBIX BU-
HUI0B) 1 monoca 1720 cM™!, xapakTepusyromas Haanuke KapOOHUILHEIX TPYII B 0OpasIle.
N3MeHeHne WHTEHCHBHOCTH TI0JIOC TIOTJIOMICHHS XapaKTepU3yeT MPOIecC HAKOTUICHUS Tiepe-
YHUCIIEHHBIX CTPYKTYp. /i mosyueHus: JaHHBIX MO MOJEKYJISIPHOU CTPYKType KOMIIO3UTOB B
nx MK-creKkTpax u3yyaid HHTEHCHMBHOCTB T1os10¢ Ttortomenus 1894 cm™! u 1303 cm™!. 3nave-
HUS ONTUYECKUX IUIOTHOCTEH 3TUX IMOJIOC MOACTABISIN B (OPMYITy A HAXOXKJIEHUS 3HAUe-
HUS CTETeHU KpucTammanoctu nonmumepa: Kp(%) = (100*A)/(A+0,372).

[Ipu HarpeBaHUM MOJUATHIIEHA KOHLEHTpPALMs HEMPEAETbHBIX CTPYKTYp B IOJHMITHU-
JICHE W BO BCEX HAIOJIHEHHBIX dKCHEPUMEHTATBHBIX 00pasliax YMEHBIIAeTCsI, YTO CBSA3AHO C
paspylIeHueM HaJAMOJEKYIIPHOW KPUCTAUIMYHONW CTPYKTYphI noaudTuieHa. Ha ctaauu uso-
TEPMHUYECKOTO HarpeBa OCOOCHHOCTH W3MEHEHHUS KOHIICHTPAIIMH HENPEIETbHBIX CTPYKTYP
3aBHUCST OT MPUPOAbI HanoJdHUTeNs. [Ipu TepMooKuciIeHnH MONKMATHIIEHA 0e3 HarmoJIHUTENnel
HAOII0TaeTCS POCT KOHIICHTPAIIMN TEPMHUHAILHBIX BUHWIOB M TPAHC-BUHUJICHOBBIX TPy, a
KOJIMYECTBO COMNPSKEHHBIE BUHWIIOB W BUHWIMIEHOB yMeHblIaercs. Ilpu mzorepmuyueckom
OKHCJICHUU TOJIMATUIICHA, COICPIKAIINX OKCHJI aTFOMUHUS, 3aKOHOMEPHOCTH HAKOTUICHHUS HE-
NpelebHbIX CTPYKTYP aHAJIOTUYHOE, YTO MOKHO OOBSICHUTh MHEPTHOCTBHIO 3TOTO HAIOJIHU-
Tesl K MpoIleccaM OKHCIEHUsS MoNMATHIeHA. OKHCIEHHE TOMUATHICHOBBIX 00pa3IoB, CO-
JepKaluX Meab WIM BOJb(PpaM, XapaKTepU3yeTCs WHTEHCHUBHBIM POCTOM KOHILEHTpPalUu
OOJIBIIMHCTBA HEMPECIBHBIX TPy (KPOME CONMPSKEHHBIX BUHWIOB). [Ipu OoKuCIIeHUU Tuie-
HOK, COJepKallluX IUHK WJIH OJOBO, COJEp>KaHUE HEMpeeNIbHbIX CTPYKTYp B 0OOpasiax,
HAIIPOTHUB, YMEHBIIIACTCS.

VYCcTaHOBIEHO, YTO KPUCTAIUIMYHOCTH IMOJMMEpa H3MEHSETCS BCJEd 3a IMPOILEecCOM
HAKOIUICHHUsI KUCIIOpoAcoAepx amux rpynm. [Ipu s3Tom oTMedeHo, 4To ecinu obpasel coaep-
KUT HEOOBIIIOE KOJIMYECTBO MoauduKkaropa (10 5% MoaudukaTopa), TO CHUKCHHE CTCTICHU
KPUCTATMYHOCTH Ha 5—7% OT MCXOIHOTO 3HAUYEHUS MMPOUCXOIUT IPU 3HAUCHUU ONTHYECKOM
TJIOTHOCTH NONockl nornomenus 1720 cv™! pasroe 0,5 ex.
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YK 678(66.018.2+66.017+67.017)
«RED DRAGON NANOARMOR» — TIEPCIIEKTUBHBII ITPOEKT
CO3JAHUSA HAHOKOMIIO3UTHBIX MATEPHUAJIOB
IS THANBUY AJTbHOM BPOHE3ZAIIIATHI
Yepuoobaii /].B.
Benopycckuii nayuonanvhbili mexnudeckuil yHugepcumem

Abstract: the possibility of using Chinese raw materials (pellets) made using the LFT-G technology in
the production of promising high-impact nanocomposite materials (nano-armor and substrates for it)
is considered.

Keywords: LFT-G technology, nanocomposites, POLYADAMANTIUM.

Co3manueM T.H. JIETKOW M CBEPXIPOYHOM «HAHOOPOHW» 3aHMMAETCS AaBTOPCKUN
HUOKP-crapran-npoekt «POLYADAMANTIUM», npunsBmmii yuactue B IX MexayHa-
poIHON BbICTaBKE BOOpyxeHHMs U BoeHHOW TexHuku MILEX-2019 u B PecnyOnukanckom
KOHKYPCE MHHOBAIIMOHHBIX MPoeKToB 2019, a B 2021-M roay v B IOATOTOBKE K KOHKYPCY Te-
kymero roaa. Ero nanpasieane «RED DRAGON NANOARMOR» 3anumaetcst pa3pabot-
kot CU3 (OpoHexxusieToB, OpOHETIaCTHH, AeMII(GEPOB Il YMEHBIIICHUS 3alperpaHoi KOH-
Ty3uOoHHOM TpaBMbI Tena (3KT)).

Jnsg mpon3BOACTBA yAAPONPOYHBIX HAHOKOMIIO3UTOB B IPOEKTE MOAXOIUT HCIIONIB30-
BaHUE HEAOPOroro KUTAMCKOro ChIpbsl (TpaHyi), BBINOJIHEHHbIX MO TexHonorun LFT-G, B
IIPOU3BOJCTBE MEPCIEKTUBHBIX HAHOKOMIIO3UTHBIX MAaTEPHAJIOB [1] — T.e. TpaHyJl IOJIUMEPOB,
apMHMpOBAHHBIX JJMHHBIMU OJHOHAIIPABJIECHHBIMM BOJIOKHAMHU. KOMIO3UTHI, CO3AaHHBIE Ha
0a3e 2TOHM TEXHOJIOTMH, CTOMKHM K yJIapy ¥ NpOJABIMBAHUIO, IIPU BBITOPAaHUM Iocie cels
OCTaBJISIOT TPEXMEPHBINM CETYATBIA KapKac U3 MOKPBITBIX KOKCOM Pa3HOHAIPABIICHHBIX IEpe-
IUIETEHHBIX BOJIOKOH, MOBTOPSISI U3HYTPU (POPMY YNPOUHEHHOTO 00bEMa MIM 00BEKTa — UX
TPYAHO MOJIHOCTBIO CXKedb (CM. Tabmuity 1).

Ta6muma 1 — CpaBHEHHE TPOYHOCTHBIX CBOMCTB MOJIMMEPHBIX KOMITO3UTOB Ha 0a3e rpaHyl
LFT-G (maTpuil, IPUTOJHBIX IS JAJIbHEUIIIEr0 MPEeBpPACHUS] B HAHOKOMITO3UT (YCHJICHHS]))

Hassanue Oo0wme Monyns IIpounocts | Moayns VY napnas
XapaKTePUCTUKH, YIOPYTOCTH | Ha U3THO, | YIPYTOCTH | BA3KOCTDH 0e3
IIPOYHOCTH HA npu Mlla pu HaJpesa,
pacTSKEHUE | paCTSHKEHUH, usruoe, Jox/x ]Ik
I'Tla I'Tla
CrekomiacTuk Ha Oa3se 283 MlIla. 20,69 405 15,172 1549 JIxx/m
JKECTKOU MapKu Bricokas ynap-
TepMOmIacTHIHOTO Hasl BA3KOCTh
noymypetana (TITY) Y TIPOYHOCTH
(60% cTeKIIOBOJIOKHA)
ITepcnextusnas matpuna | 207-405 Mlla 8,3(9)-35 620-800 8-25 1200 xJ[x/m>
HAaHOKOMTIO3WTa Ha 0aze | MakcuMalbHbIE
SRP-mmoammepoB XapaKTePUCTUKU

Cnucok Mcnob30BaAHHBIX HCTOYHUKOB

1. Yepnooaii [I.B. IlepcniekTuBbl 00BEIUHEHUSI MAKPO- U HAHOCTPYKTYP B THOPHUIHBIX HAHO-
KOMITO3UTaX JJIsl CO3/1aHUSI HOBBIX KOHCTPYKIIMOHHBIX MaTepHaJIOB ii HAHOOPOHH, JJIEMEH-
TOB OpOHE3alIUTHl 3K30CKENETOB. §8-s1 MexayHapoaHas HayyHas KOH(epeHIHs 10 BOECHHO-
TEXHUYECKUM IpobiieMam, mpodieMamM 000pOHBI M O€30MTaCHOCTH, UCIIOIB30BAHUIO TEXHOJIO-
ruii aBoitHOrO nMpuMeHenust (Munck, 16—17 mas 2019 r.): cOopHUK HayuyHBIX cTtaTeld. B 5 4.
Y. 5 / TocynapcTBeHHBIHI BOCHHO-IIPOMBINUICHHBI KomuTeT PecmyOnmuku benapych. —
Mumnck: JIaboparopust uatemiekta, 2019. — 100 c. — C. 97-99.
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YK 621.9.047.7:621.923
MOJAEJUPOBAHUE ITPOLHECCA SJIEKTPOXUMHNYECKOI'O
IOJIMPOBAHUSA BBICOKOYTJIEPOAUCTBIX CTAJIEN
Anoeuu B.A.
benopyccruii nayuonanvbHwili mexHuuecKull yHueepcumem

Abstract: the results of modeling the current density distribution during electrochemical polishing of
steels with a high carbon content using electrolytes based on organic solvents are presented.

B nmanHOM wuccieoBaHMM MOMACTUPYIOTCS TMEPBUYHOE W BTOPUYHOE paclpe/esieHue
TUIOTHOCTH TOKAa B 3JIEKTPOXUMHUECKON stueiike, pa3paboTaHHOM ISl UCCIEIOBaHUS BIIUSHUS
TEOMETPUIECKUX 0COOSHHOCTEH aHO/Ia U XapaKTEPUCTHK MPUMEHSIEMBIX SJICKTPOJIUTOB HA pac-
npeieIeHre I0THOCTH ToKa. [[ist cozmanust Mojienu ucnosib3oBana mporpamma Comsol 5.4.

Mogenb co3maeTcsi ¢ UCIOIb30BaHUEM HHTEp(delica BTOPHYHOTO PACIIPEICIICHUS TOKa C
MOCTOSTHHOM TTPOBOAMMOCTHIO 3MekTponuta 0,14 Cm/cm. KuHeTrka aHoma onpenessieTcst ¢ mo-
MOIIIBIO AKCIIEPUMEHTAIIBHBIX TAHHBIX MOJISPU3ALNY, 3aBUCALINE KAK OT MOTEHIIMAJA JIEKTPO-
Ja, TaKk ¥ OT Temmepatypsl. CpeaHss MIoTHOCTh Toka 3000 A/M? mcmomb3yeTcs s aHOJA.
[Ipenmonaraercst, 4TO KMHETUKA KaTo/a (BBIICICHUE BOIOPO/IA) OYCHD ObICTpasi, TAK YTO MOXK-
HO MCTOJIb30BaTh YCIOBUS NMEPBUYHOTO ToKa. [loTennman karoaa ycranosiieH Ha 0 B.

Kuneruka aHona omnpezensieTcsi ¢ TOMOUIBIO AKCIIEPUMEHTAIBHBIX JaHHBIX MOJSpHU3a-
IIUH, 3aBUCAIIME KaK OT MOTEHIIMAJa IEKTPOa, TaKk U OT TeMieparypbl. CpeaHssl TNIOTHOCTh
toka 3000 A/m? ucrnonb3yercs Ang anoaa. [Ipeanonaraercsi, 4To KMHETHUKA KaTona (Bblaelie-
HHUE BOJIOPOJIa) OUYEHb OBICTpas, TaK YTO MOXKHO HCIOJB30BaTh YCJIOBHS MEPBHUYHOTO TOKA.
[Torenuuman katoaa ycranosieH Ha 0 B.

3aaya pemaeTcs ¢ MOMOIIBIO CTAI[MIOHAPHOTO MCCIEA0BAaHUS C BCIIOMOTraTeNIbHOM pas-
BEPTKOM, ncnosb3dyeMoit s temneparyp 25°C, 35°C u 45°C. lns monenupoBaHusl IPUHU-
Mauch 00pa3iel u3 ctam Y 10A B BuIe MUCKOB auaMeTpoM 16 MM 1 tommuHOr 3 MM. O0-
pasiibl MOTPYKAIUCh B AJIEKTPOIUT YacTU4HO. [Inomane morpyskaemoil yactu o0pas3ioB co-
craBiuana 5 cm’. Jlna mopmepxkanus miuotHoctH Toka 3000 A/mM? pabouee HampskeHHE
perynupoBaiioch B npeaenax 0—15 B. Ha ocHoBanuu onpeneneHHONM KOH(GUTYpAIIH CTPOUTCS
pacyeTHasi CeTKa KOHEUHBIX 3JIEMEHTOB ISl BCEX YacTel MOJICIIH.

[To pe3ynpTaTaM BBIIIOJIHEHHOTO MOJEIMPOBAHMS YCTAHOBJICHO, YTO MpU 00paboTKe B
anekTpoauTe coctosimemM u3 20% (Macc.) pacTBopa XJIOPHOM KUCIOTHI B PACTBOPUTENIE HA OC-
HOBE JICASTHON YKCYCHOM KHCIIOTHI Ipu Temmepatype 25-45°C u onucaHHOM pacrlojOKEeHUU
aHO/Ia U KaTO0/1a, BOZHUKAET HEPABHOMEPHOE pacIpe/iesieHue IUIOTHOCTH TOKA B AJIEKTPOIUTE
y MOBEPXHOCTH aHOJa U CYLIECTBEHHAsI €€ 3aBUCUMOCTb OT TeMIIepaTyphl dJeKTpoiauTa. Paz-
HUI]A TUIOTHOCTH TOKa MEXIy KPOMKOW 00paslia W ero CpeaHeil 4acThl0 COCTaBISET /0
0,2 A/cm?. TIpu Gostee BBICOKOI TeMImepaType 3MeKTPOIHTA TIPOUCXOAUT TIPEHMYIIECTBEHHOE
yBeJIMYEHHE TUIOTHOCTH TOKA Ha KPOMKE MOIpy KeHHOit yacTu anoza 10 0,44 A/cm? ipu 45 °C
no cpasHenuio ¢ 0,40 A/em? npu 25°C. Tpu 25°C Takxke HabmogaeTcs 6olee paBHOMEPHOE
pacnpe/eneHre IOTHOCTH TOKa MO MOBEPXHOCTH AeTanu. CpaBHEHHE Pe3yJbTaTOB MOJIEIH-
pOBaHUs MEPBUYHOTO M BTOPUYHOTO paCIpe/iesieHUs MIIIOTHOCTU TOKa MOKa3bIBaIOT, YTO pac-
CUYMTaHHAs MepBUYHAs TIOTHOCTH ToKa 0,145 A/cM? He COOTBETCTBYET HKCIIEPHMEHTAIBHBIM
JTAaHHBIM.
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HAYYHASA CEKIIUA «9KOJIOI' s
PAIIMOHAJIBHOE ITPUPOJOITOJIb3OBAHHUE.
INEPEPABOTKA OTXOJOB. DQHEPT'OCBEPEKEHUE.
CEJIbCKOE X031 CTBO»

WS /R E T AR DI 25 73 AR AR e SRR R S 2
Fu Hongtai (17743
BIFETARE

Abstract: this paper selects 13 time environmental data of13environmental sites and 4 national basic
weather stations in Harbin from 2013t02017, and combines sounding data and GDAS data, etc., using
mathematical statistics, correlation coefficient, Granger causality test, HYSPLIT model, PSCF analy-
sis and Methods such as CWT analysis method were used to analyze the spatial and temporal distribu-
tion characteristics of fine particles and the influence of meteorological factors in Harbin, and to ana-
lyze the regional transport and potential source regions of fine particles.

Keywords: Harbin fine particles, Correlation coefficient, Granger causality test, HYSPLIT.
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X EERHA TR 7 EER WS IR VE BN 15 G it AT i 02 — R 224k
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WA TEMME . EoE . PAES M Kriging Z{H 0 H7. Granger causality
test & — PRI NG vk, A#F5H ADF. AIC. Granger K363 &St
R Eviews10 K58 . TrajStat H1 CAWAS. CAMS ) F & BIBAIT &, A5t
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FUEE, K B A0 RORLA) B AR B S G B s AR 4 41 ORIk B 2y BN 2R E 8 T SN
A R REOTE T

3. 20U A 1 X a2k A AR VR X 43 B
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IR S A R 23 Wi AR X o He P 3 s AR 98 T A 00 ot 8 e S JEL U5, 2 Tl
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A ARUTF BN R R
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=ME G A A R TR/ RRME A KRN 50 5 T R ) 5 el
Fu Yujie (17£77)
T b

Abstract: to investigate the effects of three kinds of compound probiotics on compensation growth and
immune function in dysbacteriosis mice, the mice model of antibiotic-associated dysbacteriosis was
utilized in this study. These mice were divided into four groups, Group (intragastric administration of
bacterium), Group (intragastric administration of bacterium), Group (intragastric administration of
bacterium), as well as the normal and model control groups without receiving any probiotics, with a
trial period of 30 days. The mice received five consecutive intramuscular injections with 40 mg/Kg
hydrocortisone every other day since day 20 to induce immunosuppression. These results suggested
that mice feeding with the compound probiotics ( [ or [) were able to significantly alleviate stress,
compensate growth and enhance immunity of dysbacteriosis - immunosuppression, comparing with
the mice in model control group. This study provides a basis for facilitating the growth and enhancing
the immunity in the livestock and poultry.

Keywords: compound probiotics, dysbacteriosis, immunosuppression; compensatory growth, immune function.
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AIThEE. MR SGEIER R WA IRTE .. ARz, I8 FRE e
Jis WEHES RIS RS (RHPTR RN . RIS R = v R e 1 e B SR A
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FREEREA
Guo Hongbo (Z5/)%)
LU T 525

Abstract: Morel is a delicious and nutritious edible fungus with high economic value and increasing
social demand.To scientifically resolve the contradiction between morel resource protection and de-
velopment and utilization, artificial cultivation is one of the important ways.In recent years, China has
made major breakthroughs in the artificial cultivation of morels.This article will review the biological
characteristics of morels, the main varieties in China, the general situation of cultivation in China,
and the prospects of cultivation in Belarus.

Keywords: Morel; artificial cultivation, biological characteristics; morel varieties.

R E Morels N7 #H ] (Aseomyeota) #: B H (Pezizales) =F A & Fl
(Morchellaceae) “FALFEJE (Morchella) E KIS . F oK H 3L L EAG G
ZWy, REMRmAES, SHAREANUKREHE 2 —, ERERZREZZHK,
BT R EHE. a7, FEREERRMSZ 200-350 E50/T 0, BR N THHET &
1600-2000 Jo/F 7. ERLEEEPUMR . Bhom AR e 1. fNVEHEFE. TR EE . R
{EARSEAER . ERE T RRiE S, & B —MERR I E WY 2 H T8 s
HOF5ARD R 5

—. EREEIREEBN

HElEY RS M Egiied 70 &1, OFEEA. 30 2 A2, Hrpsoyl
P ML AR B 1) 2 AL B AR IFE VIO BN B . STREIL A Bk R . EEREE T
BB, W2dE KM BB L 18~22CNE; T SEAR oAb 24k 3 (KI5 B N 428 i)
£ 4~16C, 6~25CH}, FSLfk¥yaed&, H 8~18C TSk Ety. b FME
BRRE AR N, REEELENZEA TR REL, o E S RS AR A
MPE R IR e, FRIEHANH 2012 4F 670hm2 HEKZE 2019 4F 9300hm2, BT 71.5 1%,
SreE R 2010 4 135t 3K F] 2019 416 18.7kt, WK T 138.5%. H Al E A THE
PIERE B 8 SRS E R 99% ke TR = B AR . R AU
SiEN W R, MR R EE, ST, AEREEM S, fnt, nTRaFH
AN HE— DA BB SERE 5, A SR AR R AR N 5730 77, Ak Ll X Rk DA
R ARKT P2 b S5 R

FeEEHhE L ERH M i 7 B 3 ArFHAEFAEIAEE, LHOIREIEE 2R, M E L
3cm. FR 2-3d W ZITIREE K, FIFTEREGIEK — IR, REVIER 2 @A K. #%
Fhfg 7-15d, ZBHITEREL A OB FER AR T ERERCE 774, 27~40thm?. EE
TS5, FER N LA KB, RESERITE 13-25°C, TIERE 65%. X
M 60-80%. &G 55d-70d, FEiBidEK. FRIR . 38 2410 Ik s 3L 7 6
MIFER B B e B plos B EE, SR RBEHRIAE 18-22°C, IR 58-65%-
RIS 80-90%, LA 800-1200 Lx MU YN E . 23 HE %% b 28 3 5-7cm B m]
KU

=, BBRFHERERERR

AR WA T RO AR 350 a3l S92, vadbEs S5 Mg se . b SRiigeir . ARk
HAAMSRE . EHH 5w R, A B, BRE MR R KRS,
SRR BN 550~750mm. XZRARIE, HEEK, KELWH. —HH0F
¥RiR-8C, LHMFIRUEAE 17°C~19°C [0,
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Han Ke (#5#7)), Wu Di (i), Liu Baoxin (X% )
FRIEA

Abstract: this induction smart trash sorting bin combines a brand-new design concept with leading
technology. The appearance design is exquisite and meticulous, the classification logo design is con-
cise and eye-catching, and it has a sense of science and technology, which can stimulate people's
awareness of environmental protection and consciously follow environmental protection rules. The
outside of the sensor smart garbage sorting bin is designed with a relaxing pattern. It is divided into
4 different types of bins, which collect recyclable garbage, kitchen waste, hazardous garbage and oth-
er garbage, and are carefully designed.

Keywords: induction, smart,; sorted garbage bins; solar energy.
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Han Lin (#5502, Inshakov S.V.?
IShenyang Institute of Technology

’Primorskaya State Agricultural Academy

Abstract: in this experiment, ice vegetable was used as the material, and four different amounts of mi-
crobial fertilizer of 10, 20, 30, 40 g/L were used as treatments, and the amount of no added microbial
fertilizer was used as a control to study the effect of microbial fertilizer on the growth of iced vegeta-
ble. Physiological indicators include vitamin C content and soluble sugar content. The result is that
the growth and physiological indexes of iceberg plants under the application of 30 g/L bacterial ferti-
lizer are the best.

Keywords: microbial fertilizer, ice vegetable.
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KRR T —ME i gie, BAWEmrEatt. SAEFEESNM. 8. E MR &
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B, BN —BUNENR E IR E RS R S A, DA A X,
A FIUSRIEH 250N 10 g/L. 20 g/L. 30 g/L. 40 g/L IMCEMIEIE, T
WERJSTRIEE 28 K, SERUKSERTIEHENE S . 48 C S EllE.

2 &R

2.1 AR AEXT UK v 4k C & & 1520

TINEE AE S 5 RRZHAR B, MR IR 2 2 B AR AL EE VKSR AT S 4 ¢ & &
Btk ax A4 ¢ SEE R, WLHETT 10~30 g/L XIEE, 0KEMYE C & &R
bR AT B BN T SR 0 I e, BARSRICA 30 o/L S EXTRRA . 40 g/L
MR AR IR B WEEZR, 1 20 g/L A5 AX A, 10 gL H55H
NHRHA R EZ R ELREEZER. SO LEY, 30 oL FHEHELAHE TIK
Y CEERmE, 40 g/L WALHEAT FIKGEYE C S EIKET 30 o/L 43, 10 g/L
JEFHEALFE FUKSE4E C 'R b 30 gL A5 10 g/L AbFE. 30 g/L AbFRE
20 g/L AbF 2 [l HAA MR B35 2 5, 40 g/L A5 20 /L 4bFE . 40 g/L 4B 5 10 g/L 4b3E
ZMBAREESR . SRZAMHAWAEDREIEA R TR C S2=03EM, 30 gL W
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Ke Xu (¥ 7)), Jiangfeng Chang (#7LUE), Shanyujin Lei (7 11/ %), Boyu Zhang (5K 1% 5)
U BHEE T A

Abstract: no matter where there are leisure beaches in the world, there seem to be children (and
adults) making sandcastles on the beach. People want to know if there is an optimal 3-dimensional
geometry for the foundation of the sand castle. In this paper, considering the impact of waves, tides
and rain on the sand castle foundation, Monte Carlo method is used to study the three-dimensional
geometric shape of the sand castle foundation and the sand-water ratio. Based on fluid mechanics,
structural mechanics, and Monte Carlo method, the shape of the sand castle that can experience
waves and tides is calculated as an arc-shaped hexahedron. Non-linear programming is used to estab-
lish a dynamic sand castle resisting seawater erosion model, and the sand-water ratio of the front,
back and side of the sand castle is obtained. Establish a rain erosion model and use the Monte Carlo
algorithm to simulate the number of times that the sand castle can withstand waves and tides. The best
one is an arc hexahedron.

Keywords: dynamic sand castle resistance to seawater erosion model, cubi function fitting.
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RE-OPTIMIZING FOOD SYSTEMS
Ke Xu (¥ 1)), Jinheng Yin(/&+# 1), Rongxin Gao(/&417), Ying Zhao (&X%)
Shenyang Ligong University

Abstract: at present, the world food system is unstable, some countries and regions still have unsolva-
ble food problems, and the current food system has caused serious environmental problems. We will
re-optimize the food system to produce more food on the premise of improving the environment. We
mainly solve the following four problems.

Key words: AHP, Entropy weight method, GA, Stepwise regression.

First of all, according to the efficiency, profitability, fairness and sustainability, we col-
lected the data of seven indicators of total grain output, average yield per hectare, grain price,
per capita cultivated land area, forest coverage rate, fertilizer use and meat production from
FAO website, and analyzed the data trends of food exporting countries, importing countries
and self-sufficient countries in the world through data visualization. We come to the conclu-
sion that the total grain output of grain exporting countries remains stable, the average output
per hectare gradually increases, and the per capita cultivated land area decreases. The total
grain production and average yield per hectare of food importing countries are obviously low-
er than those of food exporting countries, and the per capita cultivated land area has an in-
creasing trend. Food self-sufficient countries are basically stable in terms of total amount and
per capita cultivated land area every year, and the average output per hectare fluctuates great-
ly every year.Then, we established the evaluation system of the current world food system by
using the seven indicators in the first step, and determined the weights of the seven indicators
by AHP and entropy method. Combined with the data of the world food in these seven indica-
tors, we scored the efficiency, profitability, fairness and sustainability of the current food sys-
tem. We draw the conclusion that the current food system scores higher in efficiency and
profitability, which are 0.3961 and 0.3245 respectively. The scores of fairness and sustainabil-
ity are low, which are 0.1365 and 0.0082 respectively.

Next, we changed the priority order of the current food system and optimized the food
system from the aspects of sustainability and efficiency. In the aspect of sustainability, we
seek the optimal solution by finding the minimum value of fertilizer use, the maximum value
of forest cover and the minimum value of meat production. In terms of efficiency, we seek the
optimal solution through the lowest purchase price of grain. We use genetic algorithm to gen-
erate 80 individuals. After 100 iterations, the crossover probability is 0.5 and the mutation
rate is 0.1. And the time taken to realize the optimized result is predicted by stepwise regres-
sion. After optimization the total output increased by 5.38%, the average area yield increased
by 2.67%, the grain price decreased by 6.35%, the per capita cultivated land area increased by
5.36%, the forest coverage rate increased by 5.97%, the fertilizer consumption decreased by
12.36%, and the meat yield decreased by 6.23%. It is predicted that this will be achieved in 19
years.Finally, we apply the optimized model to developed countries-the United States and de-
veloping regions-South America and China. It is found that for developed countries, the effi-
ciency and sustainability change little, but they still improve. For developing regions, the effi-
ciency and sustainability have been significantly improved, so the model has better scalability
and adaptability.
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INTEGRATED CONTROL STRATEGY OF BATTERY PREHEATING
AND SELF-HEATING FOR NEW ENERGY VEHICLES
Shi Haoyang (/74 H)

Northeastern University

Abstract: At low temperature, the charging and discharging performance of battery is greatly reduced,
and its life is seriously affected, which directly limits the development of new energy vehicles. In this
paper, based on the study of the current low-temperature heating methods, the advantages and disad-
vantages of each method are compared, and a battery charging preheating and discharge self-heating
integration heating structure is proposed, and the automation is realized through the sensor elements
and control circuit, so as to solve the dilemma of new energy vehicles in low temperature.

Key words: new energy vehicles, Battery thermal management; Automatic control.

1. Charging preheating system at low temperature

The battery pack heats each battery cell at low temperature through a resistor. When the
external power supply is connected, the pre heating starts, and the heat generated by the cur-
rent through the resistance is transferred to the battery to achieve the purpose of heating. A
temperature sensor is placed at a specific position. When the battery temperature is lower than
the minimum preset temperature T1, the temperature sensor transmits the signal to the con-
troller, and the preheating circuit starts to work. When the battery temperature is higher than
the maximum preset temperature T2, the preheating is stopped.

2. Discharge self-heating system at low temperature

A temperature sensor is placed at a specific position of the battery pack. When the tem-
perature of the battery pack drops to the minimum preset temperature T3 of the sensor, the
sensor transmits the signal to the controller, which is connected to the self-heating circuit to
start self-heating. The self-heating system uses the battery pack itself to provide electric ener-
gy for the resistor (the resistor here is the resistor working during charging preheating), so that
the resistor generates heat, and then heats the battery pack; When the battery pack is heated up,
the working performance is improved, and the discharged electric energy is increased, then
the resistance sheet can generate more heat; When the temperature of the battery pack is high-
er than the maximum preset temperature T4 of the sensor, the sensor will send this signal to
the controller to disconnect the self-heating circuit, and the self-heating ends.

3. Structural improvement

Considering that the cells close to the outside of the battery pack are more likely to have
adverse heat exchange due to the low ambient temperature, the solution of this paper is to im-
prove the thermal power of the outermost resistor, and then compensate for the heat loss
caused by the low ambient temperature, so as to maintain the consistency and uniformity of
the battery pack temperature.

Whether it is preheating or self heating process, in order to make the temperature of the
cells in the battery consistent and improve the temperature uniformity of the battery, this paper
designs and installs the soaking aluminum plate with holes on the two sides of the single battery
which does not contact the resistance sheet to meet the demand of temperature uniformity.
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URBAN TREES IN UNIVERSITY CAMPUS:
STRUCTURE, FUNCTION, AND ECOLOGICAL VALUES
Wang Xueyan (12 77
LI 1B (Shenyang Institute of Technology)

Abstract: university campuses usually have more trees and can provide various ecosystem services.
However, there are few reports on tree ecosystem services of Chinese university campuses, especially
in northern China. This study investigated the trees in the campus of Shenyang Institute of Technology
and analyzed its ecological benefits and monetary value through i-Tree Streets. The campus trees con-
tained a total of 5193 trees of 66 species, of which Catalpa ovata G. Don, Acer mono Maxim., Rhus
Typhina Nutt, and Salix babylonica L. accounted for 59.7% of the total number. The age structure of
the trees in the campus was not ideal, with 71.5% of young trees, 24.0% of maturing trees, 4.5% of
mature trees, and only 0.04% of old trees. The trees in campus provided more energy savings benefits
(360,850, $11.7/tree), carbon reduction benefits (334,318, 36.6/tree) and aesthetic benefits ($30,150,
$5.8/tree). The benefits resulted from air pollutants removal ($12,889, $2.5/tree) and rainwater runoff
interception (815,534, $3.0/tree) were smaller. In addition, tree species with more maturing trees and
mature trees (i.e., with larger diameter at breast height) and large leaf area in the campus contributed
significantly to ecosystem services. Our results can provide suggestions and certain insights for Chi-
nese campus greening managers in tree species selection and tree management.

Keywords: University campus, tree, i-Tree Streets, ecosystem service.

Rapid urbanization has disturbed the natural urban ecosystem and degraded the urban envi-
ronment. Campus trees, as a part of urban forests, can not only increase the plant coverage in the
campus, maintain fresh air, improve the microclimate and campus ecological indicators, but also
maintain the physical and mental health of teachers and students. However, previous studies
mainly focused on the ecological benefits of street trees, urban parks, and residential areas, etc.,
only few studies existed on campus trees and focus on the single function of campus trees. Here,
we first applied the i-Tree Streets to study the structure and benefits of trees in Shenyang Institute
of Technology (SIT), Fushun, China. Our main objectives include: (1) analyzing the tree structure
in the campus of Shenyang Institute of Technology; (2) quantifying its ecosystem services in
monetary terms, including energy savings, carbon reduction, air pollutants removal, rainwater
runoff interception and aesthetic benefits. We hope to provide a certain basis for the management
of urban trees in the campus through the investigation and research on the trees in the campus of
Shenyang Institute of Technology.

We found that campus trees were estimated to be 5,193 trees and 66 species have been
identified. However, the campus relies too much on C. ovata and S. babylonica, easily generating
serious management concerns. In addition, the age structure of campus trees was not ideal, with a
large proportion of young trees (71.5%), fewer maturing and mature trees (28.5%) and a deficit of
old trees (0.04%), suggesting that campus trees were the “growth type” and will provide more
ecosystem benefits in the future. By using i-Tree Streets, the total benefits produced by campus
trees were valued at $153,766 ($29.6/tree). Among the total benefits, energy savings benefits con-
tributed the most, accounting for 39.6%, followed by carbon reduction benefits (22.3%) and aes-
thetic benefits (19.6%). Smaller benefits resulted from air pollutants removal (8.4%) and rainwa-
ter runoft interception (10.1%). Among the predominant tree species, S. babylonica and R. pseu-
doacacia contributed more to the total benefits due to more maturing and mature trees and
therefore large leaf area, which was consistent with previous studies that trees with larger leaf area
can contribute more benefits of ecosystem services. In contrast, for A. pseudosieboldianum domi-
nated by young trees, although the number of trees ranks tenth (1.8%) among all campus trees,
their contribution to the benefits of ecosystem services was scarce. In general, campus trees of
SIT were in a sustainable and healthy state, which can provide more benefits in the future. How-
ever, campus greening managers should consider the ideal proportion of tree species and to plant
trees with larger DBH and larger leaf area.
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Wu Haifeng (EG#UE)! 2, Natalya G. Rozlomiy?
LI 1 g 4 i L FE#5E (School of Life Engineering, Shenyang Institute of Technology)
2 JEHEF L A B (Primorskaya State Academy of Agriculture)

Abstract: this experiment uses Gillian baby, chocolate brick, Otome heart, Kuma boy, and
Dongmeiren as materials to compare the effects of different substrates on the growth of succulents, in
order to screen out the suitable ratios for the growth of succulents. The results showed that the suc-
culent plants in substrates B and C are robust, with warm color, less pests and diseases, and high
survival rate, which is the most suitable formula for succulent growth.

Key words: Succulent plant, Matrix, Morphological Index.
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BJIUAHUE BUOJOTI'MYECKHUX ITPEITAPATOB TRICHODERMA
HA POCT U PA3BUTHUE CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP
Anexcetiuux E.A., Jlayux J1.3., Jlazoeckas A.B., Teinosey C.B.
Tonecckuii 2ocyoapcmeentblil yHusepcumem

Abstract: every year, farmers increasingly prefer biological means of protection, rather than chemical,
as the demand for organic products increases among the population. Thus, the goal of the project was
to create a drug based on TRICHODERMA, which will promote the development of healthy vegetative
and generative organs of the plant without having a pathogenic effect on the environment, and to test
the network analogues of the drug. As well as the cultivation of FRAGARIA ANANASSA, DULCIS
PIPERIS, SOLANUM LYCOPERSICUM and monitoring the development of these crops under the
influence of TRICHODERMA-based drugs. According to the results of the studies, the positive effect
of the drug on the studied cultures was revealed.

AkrtyanbHOCTh. TRICHODERMA — onvH U3 CaMbIX U3BECTHBIX SKOJIOTMUECKUX TIpernapa-
TOB, UCTIOJIB3YEMBIX (hepMepaMu, /IS 3aIIUThI CETbCKOX03SHCTBEHHBIX KYIbTYp. bruodyHrummg
0e3BpezieH Ul YelIOBEKa U KOJIOTMH, IPU 3TOM aKTHBHO MO/ABIISET UH(EKIIMU PAaCTEeHUH U 1oY-
Bel. B bemapycn KpymHBIX Tpom3BOAMTENCl OWOJOTMUECKHX TMPEMapaToB Ha OCHOBE
TRICHODERMA ne MHOro0, OOJIBIIMHCTBO CETEBBIX IIPENAPATOB B PECITYOINKE — UMIIOPTHBIE.

Heab. Co3zganne coOCTBEHHOTO OMOJIOTUYECKOTO CPEACTBA 3AIUThI PACTEHUN HA OCHO-
Be TRICHODERMA, xoTopslii OyeT crnocoOcTBOBaTh pa3BUTHIO 30POBBIX BEreTaTUBHBIX U
TE€HEPAaTUBHBIX OpraHOB PAacTEHMsI, HE OKa3blBas MMATOI€HHOI'O BO3/ECHCTBHS Ha 3KOJOTHUIO, U
IIPOBEPKA CETEBBIX AHAJIOrOB Ipenapara. A Ttaxke BelpammBanue FRAGARIA ANANASA,
DULCIS PIPERIS, SOLANUM LYCOPERSICU v MOHUTOPHUHI pa3BUTHUS AAHHBIX KYJIbTYp
1o Bo3jaeiicTBueM npenaparoB Ha ocHoBe TRICHODERMA.

Martepuaasl 1 MeToabl. MaTepuansl JUisl UCCIEIOBaHUs: ceTeBoi mpemnapar «TPU-
XOJEPMA Bepuze», poccuiickoro npoussoaurens OOO «Bamie x03sicTBO», U mpenapar
CcOOCTBEHHOT'0 M3TrOTOBJIEHUS, POU3BEACHHBIN B OTpacIeBOM 1a00paTopuy MHHOBALIMOHHBIX
texHonoruii AIIK IlonecI'Y. Kynsrypsl: FRAGARIA ANANASA, DULCIS PIPERIS,
SOLANUM LYCOPERSICU. MeToibl UCCIICTIOBaHUS BIUSHUS TPENapaToB — HAOIIOACHUE U
JKCIIEPUMEHT.

BobiBoabl. C kaxIpIM TO70M (hepMepsl Bce 0OJIbIIe OTAA0T MPEANOYTEHHE OHOIOTHYe-
CKHM CpEICTBaM 3allUThI, HEXEIIN XUMUYECKUM, TaK KaK CPEIM HACEICHUS yBEINYUBACTCS
CIPOC Ha OpPraHMYecKyro MpoaAyKuHio. bronornueckue npenapatel 1Mo 3allUTe PaCTEHUM, Ha
ocHoBe crnop rpuba TRICHODERMA, He oKa3bIBalOT MATOT€HHOI'O BIMSHHS Ha OKpYXKaro-
IIy}0 Cpelly, CIOCOOCTBYIOT BBIPAIIMBAHUIO 3KOJOTMYECKHM YUCTOM M 3I0pOBOMl IJIOJOBO-
ATOJTHOM MPOLYKIUHU. A TaKXKe IOJIOKUTEIBHO BIMSIOT HA COCTOSHUE CEIbCKOXO3AHCTBEH-
HBIX KyIbTyp. TRICHODERMA nionaBisieT pa3BuTHE (POTOMATOTCHOB M YIYUIIAIOT MOPQO-
JIOTUYECKHUE XapaKTEPUCTUKH camoro pactenus. JJanuei npenapat 7TRICHODERMA, npouns-
BEJICHHBIN W MPOBEPEHHBIM B OTPACIECBON JTAOOpaTOpHH MHHOBAIMOHHBIX TexHoyoruii AITK
[TonecI'Y u mpomenmwuii uccinenoBaHust Ha 0aze ¢depMepcKkoro XxossiicTBa «Arpodepmar
[Munckoro paitona bpecTckoi 00sacTH, CrOCOOCTBYET MOMYUYEHHUIO BBICOKOYPOXKaMHOW HC-
CJIelyeMOM KyJbTYpbI, IIPYU 3TOM HE OKa3blBasi HETAaTUBHOI'O BIMSHUS HAa OKPYXKAIOLIYIO CPENy.
A Taxke crocoOCTByeT 00OTallleHNI0 OYBbI MUTATEIbHBIMHU BELIECTBAMU B (popme, HOCTYII-
HOW U1l yCBOCHHMSI PACTCHUSIMM.
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YTUJIN3AIIAA OTXOIOB CEJIbCKOXO3SIMCTBEHHBIX KYJILTYP
C ITIOJIYYEHUEM HA UX OCHOBE HE®TSAHbBIX COPBEHTOB
Annaeg I'enoumvipam, Axybosckuii C.D., byraska I0.A.

Tonoyxuii 2ocyoapcmeennwlii yHusepcumem

Abstract: the obtained results of the study of wastes of the agro-industrial complex make it possible to
predict their high ability to sorb oil and oil products. Utilization of large-tonnage waste in the techno-
logical processes of purification, concentration and removal of oil products is a promising direction
that will reduce the burden on the environment and obtain an economic effect.

Ha cerogusmHuii 1eHs B MUPE TPOU3BOAUTCS M HCIIONB3YETCS JIIS JIMKBUIAIINH Pa3Iiu-
BoB HedTu. KaduecTBO COpOCHTOB ompenensieTcss UX MOTJIOTUTEIHHOM CIIOCOOHOCTBIO IO OT-
HOLICHHIO K HEPTH U HEe(PTEmpoayKTOM, IJIaBYy4YECThIO Mocje copOuuu He(TH, BOZMOXKHO-
CTBIO tecopOnmu HeTH, pereHepaly WK yTUIH3auu copoenTa [1].

[lenpto wWccneqOBaHUS SIBISETCS TOTYYEHUE MPUPOIAHBIX COPOIMOHHBIX MaTepHaIOB
JUISL IMKBUIALUMK HEe(TAHBIX 3arpsi3HEHUN MyTeM YTHIM3AalMU OTXOOB CEIbCKOXO3SMCTBEH-
HBIX KyJbTyp. JJs uccienoBaHus UCTIONB30BATH OTXO/IbI CEIbCKOXO3SIMICTBEHHBIX KYIBTYP, a
MMEHHO: CMECh IICIIYXH CEIbCKOXO3IMCTBEHHBIX KyJIbTyp JIMo3HEHCKON XJIeOHOM 0a3bI; Iie-
JTyxa TOACOTHEYHHKA, apaxuca, TPeUKH, SYMEHs, PeIbKH;, KOPOOOUYKH XJIOMYATHUKA; OKOJIO-
IJIOJTHUKHU Topoxa, 600a, daconu, pamnca. Bee 006pasier ¢ pasmepom yactuil 0,25-1 mm. st
HUX ONpeAETICHbl OCHOBHBIC (PM3NKO-XUMHUYECKUE CBOWCTBA: BiaxkHOCTh o ['OCT 12597-67,
HacbimHas MIOTHOCTH Mo ['OCT 16190-70, BomopoaHblii MOKa3aTeab BOJHOW BBITSKKHU IO
I'OCT 32327-2013, obvema mop mMeToaoM «MoieKyJsapHbIX mrynoBy» mo 'OCT 17219-71 u
HedreemkocTs o 'OCT 33627-2015.

Coneprkanue Biard B oToOpaHHbIAcax o0pasnax okojo 5% Mac., YTO TOBOPUT BBICOKOU
CIIOCOOHOCTH K BBICYIIMBAHUIO 00pa3lioB; MOTEHIIMOMETPUYECKUM TUTPOBAHUE YCTAHOBJIECHO,
YTO BOJIHAS BBHITSDKKA UMEET CIA0OKHCIYIO CpEeIy, a HACBIMHAS TUIOTHOCTH 00Pa3IoB B CPeji-
HeM cocTasnseT okono 100 /100 cM?, 4TO COMOCTABMMO C MPOMBIIIIEHHBIMU COPOILIMOHHBIMU
MaTepuazamMu. MeToI0M «MOJEKYJISIPHBIX HIYIIOBY» YCTAHOBIIEHO, YTO OTXObI CETBCKOXO035M-
CTBEHHBIX KYJbTYP XapaKTEpPU3YIOTCS CHIBHO PAa3BUTON OOIIEH MOPUCTOCTHIO (CyMMapHBI
00BeM TI0p 1O Bojie AocTuraeT 1,5 cM>/r) ¢ IMUpoKUM pacrpeeieHHeM Top O Pa3sMEpPaM.

CopOuroHHasi CHIOCOOHOCTH TT0 OTHOIIIEHUIO K 3aIaIHOCHOMPCKON HE(TH (MITIOTHOCTHIO
npu 20°C: 860 r/cm?) 6omee 3 /T (mocie 00paboTKH 0O0pa3loB BOIOM U PACTBOPOM IIETOYU
MOBBILIAETCS ), T.€. 3HAUCHUS HE(PTEEMKOCTH OTXOJI0B CEIbCKOXO3UCTBEHHBIX KYJIbTYD BBILIE
YKOHOMUYECKHU YPPEKTUBHOTO 3HAUCHHUS [T IPOMBIIIICHHBIX aHAJIOTOB.

AHanmu3 COpOITMOHHOW CIIOCOOHOCTH IO OTHOIICHHWIO K HEPTEMPOIyKTaM TO3BOJIHI
YCTaHOBUTH, YTO TSKENble HEPTEPOMAYKTHI TOTJIONIAETCS BCEMH OOpa3laMH CEeIbCKOXO03Si-
CTBEHHBIX KYJbTYp 3HAUMTENbHO 3PdeKTuBHEEe, YyeM jerkue. JInHeitHoe Bo3pacTaHue copo-
IIMOHHON CHOCOOHOCTH OO0pa3LlOB C YBEIMYCHHWEM IUIOTHOCTH HEPTENPOIYKTa MO3BOJSET
CIeNaTh MPEIIOJIOKEHNUE O TOM, YTO MPOUCXOIUT Tporecc puznyeckor copOunu, 00ycIoB-
JICHHBIN CHJIAMU MOJICKYJISIPHOTO B3aUMOJICHCTBUS, B OCHOBHOM JHCIIEPCUOHHBIMY. 3HAUYCHUE
HE(PTEEMKOCTH CMECH IIEIyXH CEeIbCKOXO3SWCTBEHHBIX KYJIbTYp B HEOOpaOOTaHHOM BHUIE
MPEBOCXOIUT HauOoJee MIMPOKO MPUMEHSIEMBIH COPOCHT IS JTUKBHIAIMU HE(PTSIHBIX 3a-
rpsizaennit Spill-Sorb (o 9 1/1), mpu 3TOM ce0ecTOMMOCTh MOTyYeHUs HEPTIHBIX COPOSHTOB
MyTEM YTHIIU3AI[UH OTXO/I0B CEIbCKOXO3IHCTBCHHBIX KYJIbTYp He mpesbiiaet 100 $ 3a ToHHy.

YTunuzamus 0TXOJI0B CENbCKOXO3IHCTBEHHBIX KYJBTYP C TOJYYEHHEM Ha MX OCHOBE
HE(PTSAHBIX COPOCHTOB MO3BOJHUT PACIIUPUTH UX AaCCOPTHMEHT, CHHU3UTh Harpy3Ky Ha OKpYy-
KAFOIIYIO CPey W MOTYYUTh YKOHOMHYECKHH AP PEKT.
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YK 634.8:581.165.1
BUOTEXHOJIOTUYECKUE NPUEMBI JIUISA HOJYYEHUS
BBICOKOKAYECTBEHHOI'O HIOCAAOYHOI'O MATEPHUAJIA BUHOI'PAJIA
bamypa T.P., beoa 1.0., Boouuy H.B.
Tlonecckuii 2ocyoapcmeerHulil yHUBepcumem

Abstract: based on the experimental data, conclusions were drawn about the methods of sterilization
of grape explants, the selection the agarized nutrient medium and the concentration and species of
phytohormones necessary for the growth and development of microshoots in in vitro culture.

AKTyaJIbHOCTB. BUHOIpag — oqHa U3 caMbIX pacCIpOCTPAaHEHHBIX CEJIbCKOXO3SIMCTBEH-
HBIX KYJIbTYp, UTparollias CyIIeCTBEHHYIO pOJib B MUPOBOM 3KOHOMUKE. B Hacrosiee Bpems
UJeT pa3paboTka OMOTEXHOJIOTMYECKUX METOJIOB, KOTOpBIE MO3BOJIAIOT MOJYYUTh MOCA0Y-
HBII MaTepuai, cBOOOIHBIN OT BpeauTenei 1 00JIe3HEN.

Lesab — onTUMH3aLUs TUTATEIBHBIX CPEJ Ha 3Tale BBEJIEHUs, CTAOMIN3AlUN U yKOpe-
HEHHS aCENTHYECKUX PACTEHHI BUHOTpaaa B KYJbTYpE in Vitro.

Matepuanbl u Metoabl. VccnenoBanus npoBoAMINCh Ha 6a3e oTpaciieBoil aboparo-
pun «/IHK # K1€TOYHBIX TEXHOJIOTHI B PAaCTEHUEBOJCTBE M KHBOTHOBOJICTBE» OMOTEXHOJIO-
ruuyeckoro ¢akynprera YO «Ilonecckuil rocyiapcTBeHHbI yHUBEpcUTET». B kauecTBe 00b-
€KTa UCCIIeI0BaHUI MCIOJIb30BaIM AKCIUIAHTHI BUHOTpaaa copT buanka. [lyig BBoa cTepuiib-
HBIX 3KCIUIAHTOB B KYJIBTYPY i Vitro ObUIM UCHOJIB30BaHbl pacTBOpbl GpyHruuuaoB u 7,5 %
pacTBOp TUIIOXJIOPUTA HATPUSI.

DOKCIUTaHThl BBICAKUBAJIM Ha CTaHIapTHYI0 cpeny Mypacure-Ckyra (MS) u MS ¢ no-
OaBieHueM Na B pucyTCTBUU TopMoHa 6-0eH3unamunonypuna (BAIT) u 6e3 Hero.

Ha cragumu ykopeHeHHs Tak jxe mpuMeHsuin cpeny MS ¢ noGasinenueMm Na B MpHCyT-
CTBHH TOPMOHOB: fS-uHIommIyKcycHoi kucnotsel (MYK), a-madtunykcycnas kucinora (HYK),
UHI0IWI-3-MacissHoi kucinotor (MMK).

Pe3yabTaThl. B X071€ MpOBECHHBIX UCCIIEAOBAHMA OBIJIO BBISIBIIEHO, YTO HanOoJee Om-
TUMAaJIbHOW MUTATEIbHON Cpefol Ha 3Talne BBEJECHUS BUHOTpaJa B KyJIbTYpy in Vitro ObLIM
cpenst MS crangaptHas B npucyTcTBUU ropmoHa BAIT ¢ xonmenrpamueit 0,5 mr/n, u MS ¢
nobasneHreM Na B mpucyTcTBuM ropmoHa BAII ¢ konnentpanueit 1,0 mr/m.

Ha 45 nenw pereneparu HaOIr01a7I0Ch aKTHBHOE KOPHEOOpa30BaHME, YTO B JAIbHEH-
LIEM 3TO MO>KHO MCIOJIb30BaTh JJIs1 UCKJIFOUYEHHUS dTaa yKOPEHEHNU.

Ha sramne pusorunesa qydmmMu cpeaMu oka3ainuchk: MS ¢ nobasieHueM Na B IPUCYT-
ctBun ropmonoB MYK c konuentpanueir 2,0 mr/m, a Takke B NPUCYTCTBUU T'OPMOHOB
NYK+HUMK, B xornenTpanusax 1,0 Mr/im kaxmapii.

BeiBoabl. ONTUMU3NPOBAHBI MUTATEIbHBIE CPENbl IS BCEX JTAIlOB IOJIYYEHHUS JKC-
IUTAHTOB BUHOTPA/Ja M UX PAa3MHOXKEHHsI, TIOJOOpaHbl PEKUMbI KyJIbTUBUPOBAHHS O3/I0POB-
JIEHHBIX TPOOUPOYHBIX PACTCHHIA.
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KOMITO3UIIMOHHBI MATEPUAJI HA OCHOBE CEPBI
N CEPOCOJAEPXALIUX OTXO40OB
bynau T.B.
I'poonenckuii cocyoapcmeennulii ynueepcumem umenu Anku Kynanv

Abstract: the article presents the main promising areas for the use of sulfur and the technological
process for producing sulfur concrete. Experimental data on the physical and mechanical properties
of sulfur concrete, such as strength and water absorption, are given.

Kommno3unmonHnele MaTepuanbl, U3TOTOBICHHBIE C UCIOIB30BAHHUEM CEpPBl U CEPOCO-
JEpKaIIMX OTXOJIOB OTIMYAIOTCS PSAOM TMOJOKUTENBHBIX KaueCTB, B CPABHEHUU C JAPYTUMU
AQHAJIOTMYHBIMU MaTepuanamu. K HUM OTHOCST: OBICTPBIA HAOOp MPOYHOCTH; BO3MOKHOCTH
BTOPUYHON MepepabOTKU MaTepHalioB; CTOMKOCTh K BO3JEUCTBUIO arpeCCUBHBIX CPE; CIO-
COOHOCTh TBEPJCHHS CMECEH MpU HU3KHUX TeMIlepaTypax; ObIcTpas 000paunBaeMocTh Gopm;
HU3Kas DJIEKTPO- W TEIUIONPOBOIHOCTH; BOJOHEIPOHUIIAEMOCTh; TTOBBIIICHHAsT MOPO30CTOM-
KOCTh U U3HOCOCTOMKOCTb.

Cy1ecTBYIOT OTJENbHBIE HEIOCTATKH CEpPHOT0 O0ETOHA, KOTOPhIE MOTYT OTPHIIATEIHHO
CKa3aTbCsl Ha LIMPOKOM €ro MCIOIb30BaHUM: BbicoKas Temneparypa (140°C) nns npuroros-
JICHUsI CMECEH; BBICOKAsI 1I€HA YCTAHOBKH JUIsl BBITTYCKA M3/IEIHI; BBICOKAst TOKCUYHOCTh TIPO-
M3BOJICTBA (BBIJCIICHUE CEPOBOJOPOAA); HU3KAsA TePMOCTOMKOCTh (+90°C). DT HemocTaTKn
MO>XHO YCTPAHHUTh YETKUM COOJTIO/ICHHEM TEXHOJIOTHH IPOU3BOJICTBA.

TexHonoOrusi MPOU3BOACTBA CEPHOTO OETOHA 3aKIIIOYAETCS B Pa30TPEBE CEPHOTO BSIKY-
miero 10 120-140°C ¢ mocineayromuM COBMEIIEHUEM C MUHEPAIbHBIMM KOMIIOHEHTAMHU M
dopmupoBaHue u3Aenuil HeooxoauMol (opmbl. TBepAeHHE MPOUCXOTUT B MPOILECCE OCTHI-
BaHMsI TOPSTYEH CMECH U TIEPEXO0I0M €€ B TBEPAYIO CTPYKTYpy. 3aTBEpACBIIas CMECh MPH I0-
BTOPHOM HarpeBe BOCCTAHABIIMBAET NMEPBOHAYAIBHYIO TIOJIBHIKHOCTb.

UccnenoBanus cepHoro 6€ToHa MPOBOUINCH B HECKOJIBKO ATAIOB.

[lepBOoHaYaIbHO UCTIBITAHUS MTPOUYHOCTH OCYIECTBISLIMCH Ha 00pa3siiax, M3rOTOBICHHBIX U3
cepsl U necka. [Ipeaen npouyHocTy Ha cxkaThe HaxoAwics B npeaenax ot 45,3 no 53 Mlla. [Janee
B MICCIIEyeMbIii cOCTaB ObLI BBEJICH OTCEB TPAHUTHOTO MICOHS pa3NuuHbIX (hpakiuil. Pe3ynbraTsl
MOKa3aJIi, YTO MPOYHOCTH KoJiebiercst B mpenenax ot 5,40 mo 14,67 Mlla, uTo ropasno Hibke
3HAYCHUI TPOYHOCTH 00Pa3IOB, M3TOTOBICHHBIX PaHEe U3 CEPhI U IMECKa, MPUHSATHIX 3a ITAJIOH-
Hele. Ha BTOpoM 3Tame coctaB cepa + TpaHUTHBIC OTCEBBI OBLT JIOMOJIHEH BBEICHUEM TIECKa B
Pa3IUYHBIX MPOIEHTHBIX COOTHOIIEHHUSX 1O OTHOIICHUIO K UCXOJHBIM KOMITOHEHTaM. B pe3ynb-
TaTe HaOJIIOJaI yBEIHMUYEHHE POYHOCTH 00pa3ioB 10 26,6 MIla.

Jlanee TpOBOAMIIOCH WCCIIEOBAHKME BOAOIOTJIONICHHUS OOpa3lloB, M3TOTOBIICHHBIX W3
Cephl U TECKa, Cephl M TPAHUTHBIX OTCEBOB, CEPHI, TPAHUTHBIX OTCEBOB U IECKa B BO3pacTe
360 cytok. Pe3ynbrarsl mokaszaiu, 4YTO BOJOMOIJIONIEHUE KOJIEOIETCs B TUANa30HEe COOTBET-
ctBenHo ot 0,01 mo 0,52%, 0,1 no 0,86% u ot 0,22 no 1,3%, 4TO ropa3ao HHXKE, YEM y Tpa-
JTUITMOHHBIX OETOHOB Ha MOPTIAHIIIEMEHTHOM BSKYIIIEM, cocTaBstonieM 4,7-5,7%.

[Tpu 3ameHe cepbl Ha cepocoaepKallie OTXO/IbI (CepHBIN IIIaM) HCCIeAOBaHUs MTOKa-
3aJI1, YTO MpPEe MPOUYHOCTH Ha cxxkaTue nocturaet 69,18 Mlla, a Bononornomenue — 0,73%.

WccnenoBanusi CBOMCTB KOMITO3UIITMOHHOTO MaTepHalia Ha OCHOBE CEPBI U CEPOCOEP-
JKaIIUX OTXOJIaX TMOKa3all, YTO MaTepuaj MOKET HaOWpaTh MPOYHOCTh HA MBUIEBATHIX (pak-
IUSX TECKa, 9TO IS OOBIYHOrO OETOHA SBISETCS HEBO3MOXKHBIM. MccilemoBaHus BOJIOIIO-
TJIONICHUs 00pa3loB MOATBEPIUIM, YTO cepa 00JagaeT rOMOTeHHON CTPYKTypod U obecrie-
YUBAeT IIJIOTHOE PACMOJOXKEHHE MOJIEKYJI OTHOCUTENbHO JApyr apyra. IIpucyrcrBue
HAIOJIHUTEJI MPUBOJUT K TOMY, YTO MOJIEKYJIbI CEPbl CUEIUISIOT MOJEKYJIbl HAMOJHUTENS U
3aMOHSIOT BHYTPEHHEE MPOCTPAHCTBO IMOTYYaeMOIr0 BEIIECTBA TAKUM 00pa3oM, 4TO IMOpPH-
CTOCTh CTAHOBHUTCSI TIOUTH PABHOHM HYJIIO. 3aMEHA CEpbl Ha CEPHBIN IIaM MO3BOJIUT PEIIUTh
po0JIeMy yTHIIM3AIUN CEPOCOICPIKAIIUX OTXO0I0B, 00pa3yIOMIMXCS Ha MPEANPHATHIX XUMHU-
YECKOW MPOMBIIUICHHOCTH, CHU3UTh BPEAHOE BO3JICHCTBHE HA OKPYIKAIOLIYIO Cpeay, MOBBI-
CUTh (P PEKTUBHOCTH MPOU3BOJCTBA M CHU3UTh CTOMMOCTh TIOJY4YE€HHOTO MaTepHana.
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CKPUHUHI BAKTEPUM-AHTATOHUCTOB JJ5 9KOJOI'MYECKHU
BE3OIMMACHOM BOPHEbI C ®UTOINATOI'EHAMU TOMATOB
Benuxoceney M.U., Pyccxux H.A.

Pecnybnuxanckuii yenmp sxKono2uu u Kpaeseoeuus.
I'YO «l'umnasus Ne 18 o. Munckay

Abstract: the world potato and tomato is facing major economic losses due to disease pressure and
environmental concerns regarding pesticides use. This work aims at addressing these two issues by
isolating indigenous soil bacteria that can be integrated into pest management strategies. More than
80 strains of Bacillus-like and otherwise were isolated from several soils, also associated with vegeta-
ble agro-systems in Belarus. Screenings for antagonistic activities against P. infestans and F.
oxisporum were performed, allowing the selection of 12 strains displaying growth inhibition of both
pathogens under in vitro conditions. The antagonistic activities displayed by the selected strains indi-
cated that versatile metabolites can be produced by the strains. Overall, this study showed that antag-
onistic indigenous soil bacteria can offer an alternative to the indiscriminate use of pesticide in local
agro-systems.

Knrwouesvie cnosa: xapmogpenv, momamol, 60ae3uu, Gumogmopos, Konmpoisb, 60pbba, necmuyuobl,
9KO0I02US, OaKmepuu, AHMA2OHU3M.

durodropo3 u py3apno3 — 3To 3a00JeBaHHS PACTCHHIA, B TOM YUCIe KapTodemns u To-
MaTa, BbI3bIBAEMOE OOMHULIETOM P. infestans n F. oxisporum, cooTBETCTBEHHO. benapych cuu-
TAeTCs OJTHUM U3 HEOJIAarONPHUATHBIX PErHOHOB 10 (py3apuo3y u purodropo3dy. B pecmydmuke
CHJIbHBIE BCIBIIIKH (uTO(hTOpO3a ¢ norepsimu 30—50% yporxkas HaOIIOIAIOTCS Yepe3 KaxIple
JIBa-TpH TOAa s Kaprodens u npaktuiyecku exerogno st tomarta ([lsxaesnu MLUIL., Co-
BpPEMEHHBIE METOJIbl MPOTHO3a pa3BUTUS (uTodropo3a kaprodesns). s 3auUThl 4yBCTBU-
TEJNbHBIX BUJIOB pacTeHUN oT puToPTOpo3a U Py3apruo3a TpaaUuLIMOHHO NPUMEHSIOTCS METO-
JIbl XUMHUYECKOTO KOHTPOJIS.

[Tepexox kK OpraHUYECKOMY 3E€MIICJICITUIO0 CTAHOBHUTCSI BCe 0OJI€e aKTyalbHBIM, OCOOCH-
HO ¢ npuHAtueM B Pecny6nuke benapych 3akona Ne 144-3 «O npousBoacTBe u oOpalieHUn
OpraHMYECKON MPOIYKIMN», KOTOPBIA 3alpELIacT HCIOJb30BaHUE XUMHUYECKH CHUHTE3UPO-
BaHHBIX CPEJCTB 3aLUTHI PACTCHUH.

Cennast manouka o0J1aaeT psAAOM LIEHHBIX CBOMCTB, OCOOCHHO CBSI3aHHBIX C €€ aHTAarOHU-
CTUYECKOM aKTUBHOCTBIO B OTHOILCHUH Pa3IMYHbIX (puTomaroreHoB. OHa SBISETCS BayKHBIM
00BEKTOM OMOTEXHOJIOTHH ISl CO3aHMs MHOYKECTBA OMONpenapaToB JJIs 3allUThHl pacTeHuil. B
HacTosiee Bpems Oosee 7 mpenapaTtoB Ha OCHOBE CEHHOM MaJOYKU 3aperucTpupoBaHo B ['ocy-
JTAPCTBEHHOM PEECTPE CPEICTB 3ALIUTHl PACTCHUI M YJOOPEHUI, pa3pelieHHbIX K TPUMEHEHHIO
Ha Tepputopun Pecriy6mmku benapyck 3a 2019 roa. PaboTsl o co3maHuio HOBBIX, 00JIee COBEp-
IIEHHBIX IIPENAPATOB, SBJISIOTCS aKTYaJIbHBIMHU U BEYTCSI BO MHOI'MX HAaY4HBIX LIEHTpaXx.

Ha ocHOBaHUM H37I0KEHHOTO LIEIbI0 pabOTHI SBJIAJIOCH MPOBEIECHHE CPABHUTEIBLHOTO
U3y4YeHHs] aHTarOHUCTUYECKOH aKTHBHOCTH IITAMMOB CEHHOM MaJOYKH pa3IHMYHBIX Ouorpe-
rapaToB B OTHOIIICHUH BO30yauTeNnei 0oJie3HEH pacTeHUN U MPOBEICHNE TTOMCKA HOBBIX (-
(PEeKTHUBHBIX ITAMMOB.

B pabGoTe MbI MCNOIB30BaNIN Psiji CTAaHAAPTHBIX OMOIOTMYECKMX METOAOB. B kauecTBe
[aTOT€HOB MBI HCIIOJIH30BAIM MECTHBIE H30JISTHI BO30Y TUTENCH.

B pesynbraTe BbINONHEHUS paOOThl MBI CMOIJIM CIIENIaTh Psiji BBIBOJOB U PEKOMEHIALM.
['maBHBIM e MPAaKTHUECKHM BBIBOJIOM PAaOOTHI SBIISICTCS MOATBEPXKACHHE aKTMBHOCTH Iperia-
pata bakroren B oTHomeHUn Bo30ynuTens purodTopo3a u Ppy3apro3a u BBIJCICHUE IIITAMMA
U3 OTOPOJIHOM MOYBBI, 00Ia1a0MIeT0 00JIee BEICOKOM aHTATOHUCTHYECKOM aKTUBHOCTBIO.
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YK 541.183 : 66.096.5 : 544.478
CHUHTE3 Y UCCJIEJJOBAHUE CBOMCTB AJJICOPBEHTOB — KATAJIM3ATOPOB
HA OCHOBE BEHTOHUTOBBIX I''IUH
TI'epacuxosa A.A., Kynunuu M.JI., Ilanacroeun A.C.
benopyccruii nayuonanbHwili mexHuuecKull yHueepcumem

Abstract: mixed adsorbents-catalysts obtained on the basis of montmorillonites with a layered-
columnar structure cross — linked by heteronuclear hydroxocomplexes Cr — Cu and HZHM zeolite are
of great interest for their use as a working medium in creating systems for deep catalytic exhaust gas-
es from low-concentrated organic matter vapors.

JanHas paboOT MPOI0IDKAST IHUKJI UCCIISIOBAHUHN 110 TEME «HCIOIh30BaHUE OCHTOHUTO-
BBIX IJIMH B MAITUHOCTPOCHUI.

Llenb paboTHI 3aKiTI0OYaIach B OIEHKE OCHTOHUTOBBIX TJIMH TPU PA3JIMYHBIX TEXHOJIOTH-
YEeCKHX MPOoLeccax MaIIMHOCTPOCHHUSI.

B pabote mana ob6mrast xapakrepuctruka chep NMpUMEHEHUs] OCHTOHUTOBBIX TIuH. [1po-
BEJICHA OIICHKA Psijla MECTOPOXKACHUN C TOUKH 3PEHHMS BO3MOXXHOCTH MX HCIIOJIb30BAaHUS B
pa3IMYHBIX TEXHOJIOTUYECKHX Tporieccax. [IpoBeneH ananu3 HamnpaBieHUI MPUMEHEHUs OCH-
TOHUTOBBIX TJIMH B JJUTEHHOM MPOU3BO/ICTBE.

C UCTHOJBh30BaHUEM METOJIOB PEHTICHO(A30BOTO U Ta30XpOMaTOrpa)uieckoro aHau-
33, CKAaHUPYIOLIEH AIIEKTPOHHONH MUKPOCKOIHMH, TEPMOTPABUMETPUH U MPSMBIX aJCOPOIIMOH-
HO-CTPYKTYPHBIX M3MEPEHHI TOKa3aHO, YTO MaTepHalIbl, TIOJTYYCHHbIE HA OCHOBE MOHTMO-
PWUIOHUTA U TeTeposIepHBIX ruapokcokommiekcoB Cr—Cu, obmanaior 60mblei TepMocTa-
OMJIPHOCTBIO ¥ JIYYIINMH COPOIMOHHBIMH  XapaKTePUCTUKaMU 10 CPaBHEHHIO C
MOHTMOPHWJUIOHUTOM, (PMKCUPOBAHHBIM MOHOSICPHBIMH THApPOKCOKoMITIeKcaMu Cr.

C ucmonp30BaHUEM MOHTMOPWJUIOHWTA, MOIU(MHUIIMPOBAHHOTO TETEPOSICPHBIMU THI-
pokcokoMmiiekcamMu Cr-—Cu, 001afaroliero HaWIy4IIUMU aJCOPOIMOHHO-CTPYKTYPHBIMU
nokasaressiMu, U rieonuta HIIBM nHapaGorana nabopaTopHas mapTus CMEIIAHHBIX aJcOpOeH-
TOB-KaTaJIM3aTOPOB.

JlaHHBI MaTepuan U3y4eH B MPOLEccax TITyOOKOro OKHCICHHS MapoB HU3KO KOHIICH-
TPUPOBAHHBIX OPTaHUYECKHUX BEIIECTB, TAKUX KakK, alleTOH, TOJYOJ, THUJIALETaT, 3TaHOI, Oy-
TaHOJ U OyTHIIAIeTaT.

VY CTaHOBIIEHO, YTO CTENEHbh KOHBEPCHU Ha CMEMIAHHBIX aJcopOeHTax-KaTaau3aTopax
JUTSL I3YYEHHBIX aicopOatoB coctapisieT 94,9—97,7 (cpenuss 96,2%).

Takum 00pa3oM, MOXKHO KOHCTaTHPOBATh, YTO 3TH MaTepHaIbl MPEICTABISIOT OOJBIION
MHTEpEeC VIS UCTIONb30BaHUS MX B KauecTBe pabOvero Tena Mpu CO3AaHUU CHCTEM TTyOOKOH Ka-
TAJTMTUYECKON OTXOISIINX I'a30B OT HU3KO KOHIICHTPHUPOBAHHBIX TIAPOB OPTaHUIECKUX BEIIECTB.
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BUOUHINKALIUA CPEABI C IOMOUIBIO BOAHBIX OBBEKTOB
I'pucopenko A.A.
Tomenvckuii cocyoapemeennviil ynugepcumem umeru @. Cxopurul

Abstract: the novelty of the study lies in the fact that when studying water bodies located on the same
territory, one can assert about the same level of their sensitivity to various pollutants, excluding the
significance of different taxonomic groups separately. This integrated approach helps to more holisti-
cally carry out work on monitoring the environment and promptly respond to the slightest fluctuations
in changes indicators.

Knrouegnle cnosa: nazywika, pviosl, 6000em, OUOUHOUKAYUSL, NAPAMEmp.

Jnis uccnenoBanuil ObUIM MpOAHATU3MPOBAHBI MMOKa3aTeNu KomIuiekca EBpomerickux
3eNIeHbIX JIITyIIeK Rana esculenta complex m puid pona Blicca Heckel Buna B. bjoerkna
(Linnaeus, 1758).

Jns pacdera Gasa OIEHKH CTAOMJIBHOCTH ObLTa MCIOJIb30BaHA IMATHOAIIBHAS IIIKaJIa
no metoauku B.M. 3axaposa.

Jlnsa mpencraButeneit nxtuodayHsl U 6arpaxodayHsl IO MSATHOALTEHOMN MIKaJIE OICHKHA OT-
KJIIOHEHUI COCTOSTHUS OPTraHU3Ma OT YCJIOBHOW HOPMBI BBICUMTAHHBIN ITOKa3aTelb COCTaBUI | Oast.
CrenoBarenbHO, HCClelyeMas TEPPUTOPUS HE UCTIBITHIBAET CUIIBHOTO aHTPOIIOI€HHOTO Tpecca.

Janee ObUT TpOBeNEH JUCIIEPCUOHHBIN aHaNU3, JOKA3bIBAIOIIMNA OTCYTCTBHE BIMSHUE
pPa3IUYHBIX CTPECCOB Ha BOJHBbIE O0BEKTHl. B maHHOM cilydae OH ObUT MpPUMEHEH i MOJ-
TBEP>KJICHUSI TOUHOCTH ISITHOATLHOM IIKAIBI OLIEHUBAHUS, YTOOBI IOKA3aTh CIy4aifHOE Mpo-
saBieHne @A Kak SHIOTEHHOTO MpoIecca.

[To jaHHBIM JUCTIEPCUOHHOTO aHaMu3a Fyon< Fpyr, crenoBarenbho, @A BbiCTymaeT
KaK (paKTOp CTOXAaCTHUECKOTO MPOSBICHUS UTCHETUIECKUX MTPOIIECCOB.

Jns uccienoBaHusi Ha HaJlW4Me MeETallepKapueB Iapa3uToB, OBLIM HCCIIEOBAHbI
30 ocobeii rycrepsl (Blicca bjoerkna Heckel, 1843). Beineneno Tpu Buia TpemMaroa, 18a BUaa
pona Metorchis u oqun Bua poaa Opisthorchis.

W

Puc. 1 — Metorchis bilis, Metorchis xanthosomus, Opisthorchis felineus

[To naHHBIM HCCleOBAaHMS MOKa3aTeNu (IIyKTyHPYIOIIEH aCHMMETPUH Y TIPeICTaBUTENECH
uxTHodayHsl U 6arpaxodayHbl HASHTUYHBI [IPU IPOBEPKE HA HAINYUE AHTPOIIOT€HHOIO 3arpsi3-
HEHUsI, TAKOKe JJIs1 MICKITIOUECHUS! BIIMSIHUS Ha YyBCTBUTEIBHOCTD PHIO OMOJIOTHYECKOTO 3arpsi3He-
HYs, ObUI MIPOM3BEJECH KOMIIPECCUOHHBIN METOJ] Ha BBIABJIECHHE SIMLIEB T'€JIbMUHTOB. DKCTEHCHB-
HOCTh MHBA3UH PHI0 HEKOTOPHIMU BHJIAMU TPEeMaToA ObL1a JOBOJBHO BRICOKOM (61,66%), HO He-
3HAYMTENBHBIN TPOIEeHT 3apakeHus: pbid Opisthorchis felineus mo3Bonsier yTBEpXKIaTh, YTO
OMOJIOTMUECKOe 3arps3HEHNE UCCIIEAYEMBIX BOJJOEMOB HAXOAUTCS B IIPE/iesiaX HOPMBI.

144



VK 621
CHUXXEHME SHEPITOEMKOCTHU BUBPAIIMOHHOI'O TPOXOTA
YYACTKA MEXAHUYECKOM OJAIOTOBKH KAJIUMHOM PYJIbI
HA OBOTATUTEJBbHON ®ABPUKE
Janosckuii A./1., L{vibynenxo I1.B.
benopyccruii nayuonanvrvili mexnuueckuti yHugepcumem

Ha mpeanpustun OAO «bemapychkanuii» Hanbojaee BaXHBIM 00OpPYJAOBAaHHEM, IS
KJIaccu(uKauy pyabl 0 pa3Mmepy sBistoTcs BuOpanmonusie rpoxotrsl TUT 51 u TWUJT 52.
[lenbto paboOTHI, SBISIIOCH MPEIIOKEHUE TI0 U3MEHEHHUIO CXEMBbI MOATOTOBKHU PYy/bl Ha MeXa-
HUYECKOM y4acTKe 00OraTHTENbHON (PaOpuKH, MO3BOJISAIOMIEH CHU3UTh SHEProEMKOCTh BUO-
PaLMOHHBIX TPOXOTOB.

B npemnaraemoit cxeme mepen moaadel pyabl Ha IPOXOT NPELyCMOTpPEHA yCTaHOBKA
CTallMOHAPHOM KOJIOCHUKOBOM PEIIETKH, MO3BOJSIONICH MpeIBapUTEILHO HANPABUTh B APO-
OunKy Hanbojee KpyImHbIE KyCKH PYJAbI, YTO CHU3UT HArpy3Ky Ha rpoxot. MccienoBanus mo-
Ka3aJM, 4TO B pyJie KPYIHBIX KycKOB pazmepoM 50—-150 mmMm, conepxurcs 10 20%. Brimonne-
Hbl aHAIUTHYECKUE PACUETHI SHEPrOEMKOCTH PabOThI TPOXOTA, MPH IOJHOM 3arpy3Ke 1o mpo-
CEMBAEMOMY MaTepuaiy u ¢ yMeHblieHrueM Ha 20%. Tak, mpu mpou3BOAUTENBHOCTH IPOXOTA
600 T/4 MO KaNMIHOHN pyAe CHUKEHHE MOIIHOCTH focturaetcs 1o 18-20%.

TakuMm o0pa3om, npeasiaraeMoe peleHue B MEXaHUYECKOM MOATr0TOBKE pyAbl Ha o0ora-
TUTEIHHON (paOpHKe MO3BOJSAET CHU3UTh SHEProEMKOCTh Iporiecca rpoxoueHus 10 20%.
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MOJEJUPOBAHUE OYUCTHOM BHIEMKHU U AHAJIU3 TIAPAMETPOB XOJIA
ITPU PA3JIMYHBIX YCJIIOBUSAX 3AJIET' AHUSA MECTOPOXIEHUSA
KAJIMAHBIX COJIEH
Ecman H.M., /lepenosckas E.P., Acmanenxo T.C.
benopyccruii nayuonanbHwili mexHuuecKutl yHugepcumem

Abstract: this article describes a technique that will allow reduce the cost of electricity, as well as
speed up the process of mining extraction by correct choice of parameters of the cleaning passages.
The study is intended to draw the attention of subsoil users to the rational and environmentally friend-
ly exploitation of mineral deposits.

Pa3paboTka TpyIHOM3BIEKAEMBIX 3aI1aCOB CETOHSI CTAHOBUTCS HEOOXOAMMBIM yCIIOBU-
€M BEJICHUS YCIIeUTHOro Ou3Heca Mo M00bIYe MOJE3HBIX UCKOMAeMbIX. B TIPOIIIOM CTONETHI
JIOAM CTAapalluCh M3BJEKATh 3alachkl ¢ OJArONPHUSITHBIMU T€O0JIOTUYECKUMHU YCIOBHUSIMH, YTO
BIIMSUIO Ha PKOHOMUYECKYIO COCTABIISIFOIIYI0 KOHEYHOTO MpoaykTa. Co BpeMeHEM «JIeTKOJ0-
CTYIIHBIX» MECTOPOXKJIEHUI CTAaHOBHJIOCH BCE MEHbBIIIE U MEHBIIE, U YEJIOBEYECTBO OBLIO BBI-
HY’KJICHO BO3BpAIIaThCsA K TEM 3aracam, 100bI4a KOTOPBIX PAHBIIE SIBISLIACH IKOHOMUYECKU
Herenecooopa3Hoil. DkoHomuveckas 3h()EKTUBHOCTh IKCILTyaTallid MECTOPOXKICHUS 3aBU-
CUT HE TOJBKO OT MPHUPOJIHBIX YCIOBHM 3aJieTaHus MOJE3HOTO HMCKOMaeMOro, HO U BBIOOpa
TEXHOJIOTHH U3BJICUEHUS U 000TallleHusl.

[Tpu pa3paboTke TPYTHOM3BICKAEMBIX 3alacOB HEOOXOIUMO YUYUTHIBATH MHOKECTBO
¢dakTopoB Ha cTaauu MpoekTHUpoBaHUsA. OT BRIOPAHHON TEXHOJOTHUH OYyIyT 3aBHCEThb TaKUE
napaMeTphl Kak IIUpUHA MaHEeNH, JJIMHA TMaHeld, JJIMHA OYUCTHBIX XOJ0B U T.A1. Ha BBIOOp
apaMeTpoB TEXHOJIOTUHM OYHCTHON BBIEMKHU TMOBJIHSIOT TEXHHUUYECKHUE XapaKTEPUCTUKU 000-
pynoBanusi. Ot moxbopa U 3(PPEKTUBHOCTH UCIOIB30BAaHUSI HEOOXOAMMOT0 000PYIOBAHUS
OyzeT 3aBHCETh KOHEUHAs IIeHa MPoayKTa. B manHoU paboTe OymeT ommcaHa MeToAMKa, Oja-
rojapsi KOTOPOl HEAPOIOIb30BaTEeNlb CMOXKET Hambonee d3PPEKTUBHO BOCIOJIB30BATHCS TI0-
TEHI[MAJIOM BBIOPAHHOTO O00OPY/IOBAaHUS B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUMN 3ajeraHus
MOJIE3HOTO MCKOIAeMOTO.

CyTbh DaHHON METOJUKHU 3aKJII0YaeTCs B pacu€Te U ONpPEIETICHUH COBMECTUMOCTHU BbI-
OpanHoro oOopymoBanus. McciemoBaHa cuHeprusi 00OpyJIOBaHHS, TNPUMEHSEMOTO Ha
OAO «benapycbkanuii», 4TO MO3BOJUT YMEHBIIUThH 3aTPAThl HA AJIEKTPOIHEPTHUIO, a TaAKKeE
YCKOPUTH TIPOIECC OYMCTHON BBIEMKH ITOJIE3HOTO HCKOMAEMOTO0.

JlanHoe uccienoBaHue MPU3BAHO MPHUBJIEYL BHUMAHUE HEAPOIOIb30BaTeNel K paiuo-
HATBHOMY U YKOJIOTHYHOMY IKCIUTYaTUPOBAHUIO MECTOPOKICHHI MOJIE3HBIX HCKOTIAEMBbIX.
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CUCTEMA MOHUTOPHUHI' A CEJIbCKOXO3SIHCTBEHHBIX YIOJUM
HA BA3E UCITOJIb30BAHMS BILIA, THC M HEMPOHHBIX CETEHN
Kazax A.B., ’Koanosuu K.

Bumebckuti cocyoapcmeennviil ynusepcumem umenu I1.M. Maweposa

Abstract: the development of agriculture in the Republic of Belarus is the most important factor that
guarantees the food and economic independence of the country. One of the directions in increasing the
level of labor productivity in agricultural activity can be the introduction of precision farming tech-
nologies. The use of unmanned aerial vehicles, geoinformation technologies and neural networks will
create a full-fledged system for monitoring land, giving new opportunities to agricultural producers.

[{esb JaHHOTO MPOEKTA — IOBBIIEHUE MPOU3BOJMUTEIBHOCTH CEIBCKOXO3SMCTBEHHOMN
NeSITeTbHOCTH, CHIDKEHUE 3aTpaT M OPraHU3aIMs HOBBIX Pa0OYMX MECT JUIsl BBICOKOKBATU(H-
[IUPOBAHHBIX CHEIHAIMCTOB U, B KOHEYHOM UTOTE, POCT MPHUOBLIN CENbXO3MPOU3BOIUTENCH.
OcHoBaHMEM Ui JOCTH)KEHHS IOCTABJIEHHOW LENM SIBISETCS MPEAEIbHO TOYHBIM pacuér
BpEMEHH U 00BEMOB MPOBEACHUS arpOTEXHUYECKUX MEPONPUATUI (CPOKHU ToceBa, 6bopnbda ¢
COpHSIKAMH, BHECEHUE YJIOOpPEHUI U T.J.) U CUCTEMATHUECKUN XapaKTep OLIEHOYHBIX U KOH-
TPOJIBHBIX MEPOIIPUATHH.

[Ipoekt pazpabaTbIBacTCsl KOJJIEKTUBOM CTYJEHTOB, MaruCTPaHTOB M IperojaaBaresneit
BI'Y umenn II.M. Mameposa coBmectHO ¢ OOO «MHTennekTyalbHble CUCTEMBI 3€MIIENIE-
TUs», OPUEHTUPOBAH Ha CEITbCKOXO3IMCTBEHHBIN phIHOK PecryOnuku benapych.

BaxxupiMu >nemeHTamMu pa3paboTku mpoekTa sBisercs BHenpenue BITJIA ¢ mynbruc-
HNEKTPAIIbHBIMU KaMEPaMH, CEIbCKOXO03SHCTBEHHBIX IPOHOB U UCIIOJIb30BaHUSI HEHPOCETH [Tt
ABTOMAaTUYECKOI'O CO3/IaHUs KapT BICOKOM TOUHOCTH.

IIpuMepoM HCNOIB30BAHUS HEMPOCETH AJII AaBTOMATHYECKOTO CO3/IaHMsI KapT BBICOKOM
TOYHOCTHU SIBJIIETCSI BBIJICJICHUE XAPAKTEPHBIX «TEXHOJOTUYECKHX MOJIOC» — MapajljieiabHBIX
JUHUM Ha KapTe, 00pa3yloUIMXcs B pe3ysbTare padOoThl CENbCKOXO3SHCTBEHHOW TEXHUKH,
PSAAHON MOCaTKU KyJIbTYp U APYTUX (PaKTOPOB.

PaboTa mo 06paboTke MosydyeHHBIX JaHHBIX pou3BoanTcs Ha 6aze [ C-mardopm:

— CBSI3b BCEX AJIEMEHTOB CUCTEMBI TOYHOT'O 3€MJICIECIIHS;

— 0asa TaHHBIX 110 BCEM 3JIEMEHTaM X035UCTBa (TEXHUKA, MOJIsI, OyXTaaTepHs | 1p.);

— BU3yanu3anus Jro00i nHbopmaIuu B HeoObxoaumoi popme;

— aBTOMATH3UMPOBAHHBIM pacyeT MoKa3aTeJed COCTOSHUS PACTUTEIBHOCTH U KOPPEK-
TUPYIOLIUX MEPOIPUITHH.

CyniecTByeT MHOKECTBO BAPUAHTOB BHEIPEHUS TEXHOJIOTHI TOYHOTO 3€MJICEIINS:

— opraHu3anus, HajlaJKa U 00cIyKMBaHHE aBTOHOMHOM CHCTEMbI TOYHOTO 3eMJIeIe s
JUISL KPYIIHBIX XO35HCTB;

— OCYLIECTBJICHHE KOMIUIEKCHOTO MOHUTOPHHTA U aHAJIM3a CEJIbX03yroIuii Ha yCIIOBU-
X «aDOHEHTCKOTO OOCITYKHUBaHUS;

— BBINOJTHEHHE OT/ENBHBIX BUIOB pAabOT MO aHATN3Y COCTOSIHHS IIOCEBOB M CEbX03yT O/

— TpoBeneHue 00pabOTKH MMOCEBOB C UCMOIB30BAHUEM MOOHMIBLHOTO OJI0KA MPOEKTa;

— CO3JIaHM€ JJEKTPOHHBIX KapT W aTjacoB, oOecneueHune naHHbMH /133 u aspodoro-
CBEMKH U T.1.

ITpoexkTrpyemasi cucTeMa, B CpPaBHEHUH ¢ UIMEIOLMMUCS aHAJIOTAMU MIPEICTABIISAET MOJIHBII
IUKJI OT UH(OPMALIMOHHOTO 0OECTIEUeHHS 10 pealn3allliid arpOTEXHUYECKUX PelIeHuil. 3a cyer
BBICOKOW MPOU3BOAUTEIBHOCTH, TOYHOCTH U MOOMJIBHOCTH TIO3BOJIUT 3HAUUTENBHO CHU3HTH Ce-
6ecronMocTh padboT. KpoMe Toro, onTuMu3anys KapT arpoTeXHUYECKHX pabOT MOJIOKHUTEIHHO
CKaXETCsl Ha HKOJIOTUYECKUX ACMIEKTaX CETbCKOXO035IICTBEHHOTO IPOU3BOJICTBA.

147



NCCIEAOBAHUME BO3MOKHOCTHU OPTAHU3ALIUAU KYJIBTYPHOI'O
ATOPBOJIOTOBO/JICTBA HA MECTOPOXJIEHUHU TOP®A «MUXAHOBHUYN»
Kaszanosuu K.A.
benopyccruii hayuonanvHolil mexHuueckuil yHusepcumem

Abstract: a project for the study of the Mikhanovichi peat deposit was presented in order to identify
the possibility of organizing sites for the cultivation of medicinal bog berries.The sites will be estab-
lished by studying vegetation using modern satellite maps and GWL-monitoring.

Mecropoxaenue Topda «MuxanoBuum» Ob110 BEIpadboTano 6osee S50 et Hazan. Ha ce-
TOAHSIIHUKM J€Hb Ha MECTOPOKICHHH COXPAHWIHCh (DPArMEHTHI OCYIIUTEIBHOW CETH, €ro
MIOBEPXHOCTH TIOJHOCTHIO 3apocia. Kananbl, panee BXOAMBIINE B CUCTEMY OCYIICHHS, TOTeE-
psut cBOtO (popmy, ux Oepera 3apociu. PacTuTenbHBIN TOKPOB MECTOPOXKICHHUS TPEICTABIICH
BcemH sipycamu. Cpenn iepeBbeB 0OJIbIe BCETo MpeicTaBiieHa Oepesa, Cpeau KyCTapHUKOB —
psiOuHHUK. OYeHb MHOTO KYCTapHHYKOB — T'OJIyOHKa, BepecK, OaryibHUK. TpaBbl — MyIIuIa,
OCOKa. HpaKTI/I‘IeCKI/I BCA IMMOBCPXHOCTH IMOKPbITA MXaMH. Ota PaCTUTCIIbHOCTL TUIIMYHA JIA
MECTOPOXK/ICHHSI BEpPXOBOTO TUIMA. V3-3a HEMOCTATOYHOTO KOHTPOJIS 37IECh 3a4acTy0 MOKHO
HAWTH CTUXWIHBIC CBAJIKK MyCOpPa, & OCTATKH KaHAJIOB MCIIOJIL3YIOTCS ISl YTHIM3AINUN CTOY-
HBIX BOJI. BpomeHHbIe TOP(MSIHUKH SBISIOTCS TOTEHIIMAIBHBIMU HCTOYHUKAMU TTOKapOB HM3-32
HEBO3MOKHOCTH PEryJHpoBaTh pabOTy OCTATKOB OCYIIUTEIBHOH CHUCTEMBI U CIHOCOOHOCTH
TOp(da ropeTh BHYTPHU 3AJICHKH.

Omnpenenenrie BOAHO-(QU3NUECKIX CBOWCTB BEPXHETO CIIOS 3aJIEKH TTOKA3aJI0, YTO B CIIOE
B MIPHUHIIMIIE UMEIOTCS YCIIOBUS ISl HAKOIUICHUSI PACTHTEIBHBIX OCTATKOB M PAa3BUTHS TOPPsi-
HOH 3aJIeKU. DTO TAJI0 BOBMOXKHOCTh PACCMOTPETH BOIIPOC O 00Jiee HHTEHCUBHOM HCIIOJIB30Ba-
HHUU UCCIIEAYyEeMOH TUIOMIAAN B LENSX OPTaHM3aIMU arpoOO0JIOTOBOJICTBA C IIENBIO MOTYYCHHUS
YpPOKacB JUKOPACTYIIUX OOJIOTHBIX AroJa, JCKapCTBCHHBIX U MECAOHOCHBIX paCTeHI/II\/JI.

[TpoMBIIIIIEHHOE BBIpAIMBAHUE KPYITHOIUIOAHON TOMYOHKH U KPYITHOIUIOJHOM KITFOKBBI
OCYIIECTBIIICTCS HA TOP(PSHBIX 3aJeKaX, TIe UMEETCS OCYIIMTENbHAS CETh C BO3MOXKHOCTBIO
pEryJIMpOBaHUS YPOBHS TPYHTOBBIX BOJ. JlJIs LiesieHANpaBICHHOTO BBIpAIIMBAHUs OOJOTHBIX
ATOJ] Ha TUIOIIAISX C HEPEeTyJIUpyeMOH OCYIIUTEIbHOH CEeThI0 HEOoO0XOAMMO Moxo0parh
yYacTKH Ha MECTOPOXJICHHH, TJIe CPEJAHUI YPOBEHb TPYHTOBBIX BOJ HAXOAWICS ObI HE HUKE
20 cM oT IMOBCPXHOCTHU 3AJICIKU. I/IHILI/IKaTOpaMI/I TaKUX YHYAaCTKOB MOXET paCTUTCIbHOCTD, T.C.
HAJI0 OTIPENIeIUTh MECTa, Iie HKHUM sIpyC He ObUI BBITECHEH BEPXHUM SPYCOM. DTO MOKHO
CeNaTh, U3YYUB COBPEMEHHBIE CITyTHUKOBBIE KapThl. /Jlanee 1 yTO4HEHUs! KOHTYPOB ILIO-
IIAJ0K, MPUTOAHBIX JUIi aropoOOJIOTOBOJACTBA, HEOOXOAWMO YCTaHOBHUTH Ha BBISBICHHBIX
miomaakax JaT4uK YpPOBHA I'PYHTOBBIX BOJ U MPOCJICANUTL B TCUCHUC ABYX-TPEX JICT €ro KO-
nebanue. [IpoBeneHHbIE HCCIIEIOBaHUS TaayT BO3MOXKHOCTh K OpPraHU3alUU KyJIbTYPHOT'O
aropo00JI0TOBOCTBA HA OPOIICHHBIX TUIOMIAISIX MECTOPOXKICHUS « MUXaHOBUYI).
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KPUTEPHUU BBIGOPA AIIMTAPATOB CYHIIKH I'OPHBIX ITIOPOJ
Knumenox M.B.
benopyccruii nayuonanvbHwili mexHuuecKull yHueepcumem

AHHOTAUUA. B pabome npogooumcs anaiusz OCHOBHbIX Kpumepues 6loopa annapamos cywku gpe-
3epHo20 mopgha 015 GpUKeMUPOBaAnUs C YUemoM Ux PaKkmuiecko2o HAIudus U SIKOHOMUYHOCIU nPU
OdanvHetiuel IKCNyamayuu.

KnrwueBsble ci10Ba: cywka, munvl Cyuuiok, Kpumepuu 66loopa.

SELECTION CRITERIA FOR ROCK DRYING MACHINES
Klimenok M.V.
Belarusian National Technical University

Abstract: the paper analyzes the main criteria for choosing milled peat drying apparatus for bri-
quetting, taking into account their actual availability and efficiency during further operation.
Keywords: drying, types of dryers, selection criteria.

Cymka sBIsieTcs OJHUM W3 Hauboliee pacHpOCTPAHEHHBIX IPOILECCOB OOOTAIICHUS
TOPHBIX MOPOJI, YBEIMUMBAIOIINX COJEpKaHue cyxoil yactu. OCHOBHOM 3a/1ayeil TeXHOIOTUN
CYIIKH SBISiCTCS BBIOOp Hambosee 3((HEeKTUBHON CYIIMIBHON yCTAaHOBKH JJISl TAHHOTO MaTe-
pHalia ¥ HaXOKJ€HUE ONTUMAIIBHOTO peXuMa.

B HacTosimiee Bpems Ha TOpPOOpUKETHBIX 3aBogax PecmyOnuku bemapych mns cymku
bpesepHoro Topda UCHOIB3YIOTCS TPU TUIA CYLIHIOK — THEBMOIIAPOBOSIHbIE CYIINIKU THIA
«Ileko» ¢ MATHIO TOCIEIOBATEIFHO COCIUHEHHBIMH KOpITyCaMH, ITHEBMOTA30BbIe TpPYyObI-
cymmiiku (III'TC) u mapossie TpyOuarteie cymmnku tana «l{emary. Ha TopdoOpukeTHBIX 3a-
Bonax bemapycu skcmmyatupyercs onHa cymmika «lleko», AeBsSTh MHEBMOTa3oBBIX TPYO-
CYWIWJIOK U ABAALATH ABE cymmiku «Llemary.

Kpurepusimu BbiOOpa anmapara CyIIKd TOPHBIX MOPOJ SBIISIOTCS UX OCHOBHBIE CpEIHHE
napaMeTphbl: yJenbHas NoTpedisieMass MOIIHOCTh, MPOU3BOJUTENHHOCTh MO CYXOMY Bellle-
CTBY, YJCJIBbHBIA PacXo]] TEIUIOTHI, IJIOIIAlb TOBEPXHOCTH Harpena, radbaputsl U Macca. CooT-
BETCTBEHHO, yJelbHas motpedisiemass MomHOCTh «Ileko» cocraBmser 44 xkB1/T (mpu sTOM
30% ot BOP), [II'TC — 23 xB1/T, «lemar» — 14,2 xB1/T. [Ipu 3TOM HX MPOU3BOAUTEIEHOCTh
coctasiseT 8,6 T/4, 4,3 T/94 u 7,6 T/4. Y IenbHBII pacxo]l TETUIOTHI TOTUIMBA HAa UCHApPEHHUE
BJIard: MHEBMOIa30Basl CyIIMJIKa TpeX THUMOB — 3654+4106 kJ[x/Kr (¢ METIOIIMM BEeHTUIIATO-
pom), 3150 xJIx/kr (mHEeBMOcenaparmonHas), 3200 kJ[x/Kr (I1axTHO-MEJIbHUYHAS ); CYIITHIIKA
«Ilexo» — 2440-+2487 x]Jx/xr; «lemar» 3070-3570 kJIx/kr. Macca «Ileko» cocTaBiseT
141 1, III'TC — 4,2 1, «llemar» — 120 T.

MexdpakiroHHasi BIaropasHocTh Marepuana y cyuniku «lleko» camasi HU3Kasi, 4To
obecreunBaeT caMylo BBICOKYIO MPOYHOCTh OpukeToB, cpeansis — y [II'TC, u camas BeIcOKast
BJIaropasHocTh y cymmiku «Llemary», cOOTBeTCTBEHHO, IPOYHOCTh OPUKETOB camasi BHICOKast
npu cyuike ¢pesepa cymmikon «llekoy; yaenpHbId pacxo/] TEIUIOThHl TOIJIMBA HA HCIapeHUe
BJIar'¥ TAKXKE CaMbli ONITUMAJIBHBIN Y CyIIWIKU «IIexo».

[IpaBuiibHO BbIOpaHHAas CyIIMIbHASI YCTAHOBKA MO3BOJIUT 00ECTIEYUTh BBICOKYIO UHTEH-
CHUBHOCTb IpOILIECCca MPH MUHUMAIIBHBIX SHEPreTHYECKHUX 3aTpaTax U IMOJy4eHUE BHICYIICHHO-
ro Marepuaja Hauiay4dlIMX TEXHOJOTHYeCKHX CBOMCTB. [Ipu 3TOM HE0OXOIHMMO yuyecThb, YTO
I[I'TC Tpebyer monHo#l 3ameHsbl yepes 7-8 net, «Ileko» ycnemHo pabortaer Oonee 60 ner,
«llemar» — Oonee 40 ner. Mcmonb3oBaHue MapoBBIX TpyOuaThix cymmiok «llemar», Bo-
NEePBBIX, TPeOYET BHICOKOM TEXHOIOTUYECKON JUCHUIUIMHBI IPH TOJATOTOBKE CHIPBS K CYIIKE,
HAJIC)KHOM TEIUIOM30JISILIMY, BO-BTOPBIX, MOJEPHU3AIMH MIPOIECCca CYIIKH C HUCTOIb30BaHUEM
BOP (TemmepaTypa mapoBO3QyLIHOM CMeCH Ha BbIXOJe U3 cymmiku coctasiser 80-100°C),
YTO MO3BOJIUT CHU3UTh SHEPT0O3aTpaThl U YIyUIIUTh IPOYHOCTH OPUKETOB.
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OCOBEHHOCTHU KJIACCUD®UKAIIMA BUJIOB CEJbCKOXO03CTBEHHOM
MPOAYKIHUU U EE COBEPHLIEHCTBOBAHMUE
Knrwoxkun A./1., I'vokos C.B.
benopycckas cocyoapcmeennas cenbckoxo3atcmeeHnas akaoemus

Abstract: the article discusses the classification of agricultural products. The ways of its improvement
are suggested.

B nacrosiiee Bpems 1oJi TOTOBOHM MPOAYKLMEH MOHUMAIOTCS MPOAYKTHI, BHIpaOOTaH-
HbIE (TIPOIIEIIINE BCe CTaJANU 00pabOTKM) HA TaHHOM MPEANPHUITAN U ABISIONIMECS TOAHBIMU
JUISI IPOU3BOJICTBEHHOT'O UJIU JINYHOT'O MOTPEOICHUS!.

I'oToBast NpOXYKIMA MIMEET CBOU OTIIMYUTEIIBHBIC IPU3HAKH, K KOTOPBIM CIIEIYET OTHECTH:

— TOTOBOM MpPOAYKLUEH SIBIAIOTCS M3AETUS U MOTy()adpHKaThl, IOTHOCTHIO 3aKOHYEH-
HbIe 00pabOTKOM;

— TOTOBOM MPOIYKIMEN SBISIOTCS U3AETHS U 1Oy padpHuKaThl, COOTBETCTBYIOIINE JCH-
CTBYIOIIMM CTaHAAPTaM U yTBEP)KIAEHbI TEXHUUECKUM YCIIOBUSM;

— TOTOBOW MPOIYKITUEH SBISIFOTCA M3IENUs U Moy (haOpuKaThl, MPUHSTHIC 3aKa3YUKOM
WIH Ha CKJIaz;

— TOTOBOM MPOAYKITUEH SIBISIOTCS WU3AENUs U MoiaypadpukaThl, CHAOKEHHBIC CEPTH(U-
KaTOM WU APYTUM JOKYMEHTOM, yIOCTOBEPSIOLUIMM UX Ka4eCTBO;

— TOTOBas MPOAYKIMSI OIIPENEISIETCS KaK YaCTh MaTepUaIbHO-IIPOU3BOICTBEHHBIX 3alla-
COB JUIS POJIaXKU;

— TOTOBAsI MPOLYKIUS SBJISETCSI KOHEUHBIM MTPOJYKTOM IIPOU3BOJCTBEHHOIO IIPOLECCa;

— TOTOBOW MPOLYKIUEH SIBISIFOTCS U3JENINS, BBITYICHHBIE OCHOBHBIMM LIEXaMU OPTaHH-
3allMU ¥ NPeJHA3HAYCHHBIC [Tl pealu3aliii CTOPOHHUM ITOKYIaTEIIsIM.

B cBs3u ¢ oOmmMM npu3HaKaMu MOKEM JlaTh €JMHOE MOHSATHE SKOHOMHYECKOTO Tep-
MHUHA «TOTOBas MPOIYKIHs». «['0TOBast MPOIYKIMS» — 3TO U3JENUs U MOy hadbpUKaThl, IOJ-
HOCTBIO 3aKOHYEHHBIE 00pabOTKOW, COOTBETCTBYIOIIME MACHCTBYIOIIMM CTaHIApTaM WIH
YTBEP’KIACHHBIM TEXHUUYECKUM YCJIOBMSIM, MPUHATHIE HAa CKJIaJ] WIM 3aKa3UMKOM U MOATBEP-
JKJCHHBIE KOHKPETHBIM TOKYMEHTOM, YJOCTOBEPSIOIIKAM UX Ka4eCTBO.

B sxoHOMIYECKO# JIMTEpaType CYIIECTBYET CIISYIOMIAst KITacCH(UKAITIS TOTOBOM PO TYKIHH:

1) mo ¢dopme: BemecTBeHHas; pe3yJbTaThl MPOJEIAHHBIX PadOT, MPEJOCTaBIECHHBIX
yCIIyT; NOTJIOLIEHHAS;

2) 1O CTeNeH! TOTOBHOCTH: TOTOBAs; HETOTOBAs; MOy (haOpUKATHI;

3) O TEXHOJIOTMYECKOM CII0KHOCTH: TPOCTast; CIOMKHAsI.

B kadecTBe COBepIIEHCTBOBaHUS KJIacCU(UKALMKM TOTOBOM MPOIYKIMHU IpeaiaraeM ce-
Jyroiee. BeineauTs B COMyTCTBYIOMIEH MPOAYKIIMH, KOTOPAsi BXOIUT B KIACCU(UKALIUIO 110 TeX-
HOJIOTHYECKOW CJI0’KHOCTH, Pa3HOBMIHOCTH C(epbl MPOU3BOACTBA — PACTEHUEBOJICTBO, KUBOT-
HOBOJICTBO, IPOMBIIUIEHHOE IIPOM3BOACTBO. Takke mpeangaraéM BbBIICIUTh PAa3HOBHUIHOCTH
CIJIOHOM MPOAYKIIMH, KaK MOIMYTHAs IPOLYKIHs, KOTOpasi MOTy4aeTCst IPU BHIPAOOTKE OCHOBHOM
NPOJIYKIMU U OTBEYAET M0 KAYECTBY YCTAHOBJIEHHBIM CTaHIapTaM WJIM TEXHUYECKUM YCIIOBUSAM
U [IpeIHa3Ha4YeHHas JUIs JajibHeHel nepepaOoTKU WK IS pealn3allii Ha CTOPOHY.

3akimouenne. OOOOIIMB BEHINICH3IOKEHHOE MOYKHO CHENATh BBIBOJ, YTO IIOJ I'OTOBOM
NPOJYKIMEH MOHUMAIOTCS U3/eNus U 1oy ()aOpHKaThl, MOJHOCTHIO 3aKOHYEHHbIE 00pabOTKOMH,
COOTBETCTBYIOILIME JICHCTBYIOIIMM CTaHAApPTaM WM YTBEPXKIECHHBIM TEXHUYECKUM YCIOBUSM,
NPUHATHIE HA CKJIAJ WIM 3aKa3YMKOM M IOATBEPKICHHBIE KOHKPETHBIM JOKYMEHTOM, YA0CTOBE-
PSIOIIMM UX KaYeCTBO.

[To sxOHOMHYECKOMY COJEpP’KAaHUIO TOTOBas MPOAYKIMs ObIBA€T 5 BUIOB, IO KIACCH-
¢Gukanuu pasnensercs Ha 3 rpynmsl. [IpennoxeHHble HAMH COBEpIIEHCTBOBAHUS KIIACCH-
(uKanuu roTOBOM MPOAYKLMHU MO3BOJIAT O0OJee TOUHO BECTH YNPABICHUYECKHH U (PMHAHCO-
BbI OyXraiaTepckuil y4€T TOTOBOW MPOIYKIUH B CEIbCKOXO3SHCTBEHHBIX OpPTraHU3aIMIX
Pecny6nuku benapych.
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TEXHOJIOI'MYECKAS BOSMOKHOCTDb CHUXKEHUSA DQHEPI'O3ATPAT
HA TOP®OBPUKETHBIX 3ABOJAX
Jlatimep B.C., bepezosckuu H.U., Kocmwokesuu E.K.
Benopycckuii nayuonanvuulii mexnuueckuil ynugepcumem

Abstract: various effective methods of reducing power consumption of peat processing processes due
to preliminary dehydration before drying are considered.

B TexHomoruu TONy4eHHS TOIJIMBHBIX OpPUKETOB TEXHOJOTHYECKas CTajus
00€3BOKMBAHUS CBIPbSl U €€ JSHEPrOEMKOCTb SIBJISIETCSI OCHOBHOM IPH PEIICHUU MNpodiIeM
CHIDKEHHMS y/I€TIbHBIX SHEpPro3aTpaT Ha ToppoopukeTHbIX 3aBoAax (Th3).

OnbIT HCCIenOBaHUN B 3TOH OOJIACTH MOKAa3bIBAET, YTO B IOCIEIHEE BpEMs CpelHee
3HaYEHHE BJIAXKHOCTU JOOBIBaeMOro Topda yBEeIMUHUBAETCS, @ €ro MIOTHOCTh YMEHBIIAETCS.
DTO CKa3bIBae€TCs Ha PHEpro3arparax IMpu ero nepepadorke. bosbinoe BiIMsHUE HA pacxon
JIEKTPOIHEPIMH OKA3bIBAET YBEIMUYEHUE BIIAXXHOCTU CBIPhS M YMEHbBILIEHUE HACHITHOU
WIOTHOCTH Topda. VX u3MeHeHMe sBIseTcs HambOosiee CYIIECTBEHHBIM BO3MYIIAIOIIAM
BO3/ICIICTBUEM ITpoLiecca CYIIKH U npeccoBanus Topda. OHU TakKe HapyIIAlOT CBA3b MEXKIY
CYLIMJIBHBIM areHToM (map, BO3AyX, BOJA) W BIAXHOCTHIO CYIICHKH, YTO MPHUBOAMUT K
YMEHBIIEHUIO TPOU3BOAUTENLHOCTH Th3 u yXyamennio kauecTBa OpruKeToB. MeCTHBIE BUIBI
TOIJIMBA HAaxXoAAT B HacTosimiee Bpems B PecnyOimke benapyck mmpokoe npumenenue. K
HUM OTHOCSITCSL TOp(, IpOBa, OTXOMABI NMEpepabOTKU — IPEBECHBIE OMMIIKU, COJIOMa, KOCTpa,
JIOM OpPHKETOB H Jp.

[Tpu cHIDKEHNUU yIIENBHOTO PacXo/ia JEKTPOIHEPTUH CIIeyeT YUUTHIBATh, YTO Ha 3aBOAAX
C THEBMOra3oBbiMH cymmikamMu u cyunmikamu [IEKO BennumHa BBIpaOOTKM OpHKETOB
Hanbosee TECHO KOPPEIUPYET C DHEProeMKOCTbIO, @ 3TO 3HAUUT HauOoJiee YyBCTBUTEIIHLHBI
NPOCTOM M3-3a ChIPbsl, HEUCTPaBHOCTEH oOopynoBanus. Ha 3aBomax ¢ cymmkamu «llemar»
SHEProeMKOCTh OPUKETHPOBAaHUS HarboJee TECHO CBA3aHA C BIAXKHOCTHIO TOTOBOW MPOIYKLIUH.
C yBenuyeHHEeM KOHEYHOM BIAKHOCTH PacTyT (PaKTHUECKHE 3aTpaThl AJIEKTPOIHEPTHUH. ITOT
bakT OOBACHSETCS TeM, YTO YBEIMUYEHHE YAEIbHOTO pacxoja 3JIEKTPOIHEPTHH, CBA3aHHOE C
MIOBBIILIEHUEM BJIAKHOCTU CBIPbS, OIPEHEISETCS CHIKEHUEM IPOM3BOIUTEIBHOCTH 3aBOA.
CrnenoBaTenbHO, CHU3UTH YJIENBHBIN pacxoj] 3JEKTPO’HEPIHMH MOXHO, €CIIM ONTHUMAaJbHBIM
00pa3oM HCIOIB30BaTh MPOU3BOJUTENILHOCTh CYIIWIOK (IOCTYIUIEHHE Oosiee BIAXKHOTO Topda
MPEBBIIIAET BO3MOKHOCTU CYUIMJIKM MO MCKYCCTBEHHOMY HCIIAPEHUIO PACYETHOIO KOJIMYECTBA
BJIarM, a Majass [POU3BOJUTEIBHOCTh HEJOUCIONIB3YET YCTAHOBJIEHHYIO  MOIIHOCTh
aneKTposBuraTeneii Ha OpukeTHoM 3aBoze). [loaToMy 3a10rom MUHHMAaJIbHBIX —3aTpar
BIIEKTPOSHEPTUM Ha OpPHKETHOM 3aBOJIE CIYXHT OSKCIUTyaTalMsi CYIIMJIOK MPH ONTHUMAJIbHOM
MPOU3BOAUTENILHOCTH 10 KOJIMYECTBY BBICYIIEHHOTO TOp(da M Kak MOXHO MEHbIIEH HauyalbHON
BJIQ)KHOCTH CBIpbsl. PacueThl 1MoKa3bIBalOT, YTO CHIKEHHE PAacXoja IEKTPOIHEPIUU Ha paboTy
000pyI0BaHMs OPUKETHOTO 11€Xa MPU YMEHBIIIEHUH BIaXKHOCTU CYIIEHKH, IPUMEPHO B CEMb pa3
MEHBIIIE, YEM POCT TETJIOBOM 3HEPIUHU HA YAAJIECHUE JOIOIHUTEIBHOIO KOJIMYECTBA BOIBI.

Cpenu HamboJee pacmpOCTPAHEHHBIX MPOILIECCOB 0OPaOOTKHU TMOJIE3HBIX MCKOIMAEMBbIX B
NEepBYIO OuYepelb CIeAyeT Ha3BaTh 0Oe3BokMBaHHE. CyIIeCTBYET JBa THIAa 00E3BOKHBAHUS
MHUHEpAJIOB: TepMHUYECKOe (CyIIKa) W MexaHudeckoe (IeHTpudyrupoBanue, (GUILTpaIus,
oTkUM u Jp.). OOe3BOKMBAaHHE BBINOJIHACTCS IS Pa3MUYHBIX Ileneil: oboramieHue
(Hampumep, yJydllIeHHe TOPIOYUX CBOWMCTB Top(da, yriis), yIpoyHEeHHe H3AeIui, N3MEHEHUE
CBOWCTB (CHMXEHHE TEIUIONPOBOAHOCTH, TUAPOGMILHOCTH) U 1p. OOEe3BOKMBAHHE BCET/Ia
SHEProeMKO, ¥ MOAITOMY Ha MEPBOM MECTE CTOMT COKpAalllEHHUE 3HEPro3arpar Ha MpPOBEACHUE
IPOIIECCOB SKCTPAKIMHU (HAIIpUMeEp, IPU MOIYYSHUH TOpHOTO napaduHa).

AHanmmM3 CTAaTHCTHMYECKHX JaHHBIX [IOKA3bIBAET, YTO NPU TMPOU3BOJICTBE TOILUIMBHBIX
OpHKeTOB HanboJIee YHEPrOEMKUMHE NPOLIECCaMU SBJISIOTCSI MEXaHHUECKast repepadoTKa, a TakKe
MPOILIECCHI yAaNeHUsl BJark u3 Top¢a npyu UCKYCCTBEHHOM CYIIKE B Pa3IMYHbIX TUIAX CYIIMJIOK.
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3®OEKTUBHBIA NEHOCTEKOJIbHBIN TEIJIOU3OJISIIIMOHHBIN MATEPUAJI
Maxcumosuu C.B.
I'poonenckuii ecocyoapcmeennuiil ynusepcumem umenu SAnxu Kynano

Abstract: an innovative composition of foam-glass thermal insulation material containing waste glass
and stone processing, as well as a gas-forming agent from local raw materials, has been developed.
A technology for producing foam glass is proposed, which will reduce energy consumption and reduce
the cost of the material by 8—12%.

B PecnyGnuke benapych Ha CeromHSIIHUKA J€Hb aKTUBHO MPOJOJDKAIOTCS PabOTHI MO
TEIUIOBOM peadmIUTalluy 3IaHui U coopyxkeHuil. HoMeHKIaTypa Teron30sIMOHHBIX MaTe-
pHaJoOB HEJOCTATOYHA, B CBSI3U C 3TUM HEOOXO0IMMa pa3paboTKa HOBBIX I(P(HEKTUBHBIX TEIl-
JIOU30JISIIUOHHBIX MaTEPUAoOB, KOTOPBIE, HA PSAY C XOPOLIMMU TEMJIOTEXHUUECKUMHU Xapak-
TEPUCTUKAMH, OyAyT 00JaaTh SKOJOTHYHOCTHIO, OE30MaCHOCTHIO W MPHUEMIIEMOM IICHOU.
Cpenu TEIIOM30JSAIMOHHBIX MaTepHaioB U3BECTEH TaKOW MaTepuai, Kak MEeHOCTEKIIo0, 00a-
JAIOUINN PSAOM HEOCTIOPUMBIX JOCTOMHCTB, K KOTOPBIM OTHOCSITCS: HETOPIOYECTbh, HKOJIOTH-
yeckast 0€30MMacHOCTh, XOPOIINE TEIUIOM30JISIIMOHHBIE CBOMCTBA, JOITOBEYHOCTh, KOHCTPYK-
TUBHas NMPOYHOCTh. BMecTe ¢ 3TuM OoJiee BbICOKAsi CTOMMOCTD IEHOCTEKJIA, B CPAaBHEHUU C
JPYTUMHU TEIUIOU30JSLUOHHBIMU MaTepuajaMu, OrPaHUYMBAET €ro npuMeHeHue. B Hactosi-
1iee BpeMsi BeAyTcsl paboThI 10 MOMCKY BO3MOKHOCTEW CHMXKEHUSI SHEPro3aTpar, a Kak ciel-
CTBHE U CHIKEHHE Ce0ECTOMMOCTH MEHOCTEKJIA.

C npyroii cTopoHsbl, Bce 0osiee aKTyalbHbIM CTAaHOBHUTCSI BOIPOC HCIOIb30BaHUS BTO-
PUYHBIX PECYPCOB B IPOU3BOACTBE CTPOUTENBHBIX MaTepuanoB. C TOUKU 3pEHUS pEIICHUS
JTAHHOT'O BOIIPOCA, B MEHOCTEKIIE MPEAJIOKEHHOTO COCTaBa MCIONB3YIOTCS OTXO/bI CTEKIIA U
OTXOIbl KAMHEOOPabOTKH.

I{ens paboThl: Pa3zpaboTka TEXHOJIOTHH, CHIKAIOIIEH YHEPro3aTpaThl Ha MPOU3BOJICTBA
NIEHOCTEKJIA, a TaK)K€ WHHOBALIMOHHOI'O COCTaBa C HCIOJb30BAaHUEM OTXOJOB CTEKJIAa U
KaMHeoOpabOoTKH.

B paGore perratorcs 3agauu:

1. pa3paboTka cocTaBa IEHOCTEKJIA;

2. pa3paboTKa TEXHOJIOTHH, CHIKAIOIIEH SHEPro3aTpaThl IPY MPOU3BOICTBE IEHOCTEKIIA.

B pesynbrare uccienoBaHuii, NpOBEACHHBIX HA HHKEHEPHO-CTPOUTEIHLHOM (PaKyJIbTeTe
I'pI'Y umenn SAuku Kymnansl, pazpaboTan cocTaB MeHOCTEKIa C UCTIONIb30BAaHUEM BTOPHYHBIX
pecypcoB, a Takke MPeIoKeHa TEXHOJIOTHS MPOU3BOACTBA NEHOCTEKIIA, TO3BOJISIIONIAs CHU-
3uTh Ha 30% dHepreTuuyecKkue 3aTparhl Ha MIOMOJI CHIPHEBOM IIMXTHI, a TAKKE CHU3UTh MakK-
CHUMAJIbHYIO TeMIepaTypy TeraoBoi oopadboTku Ha 80—-100°C.

Craqusi IOATOTOBKU CHIPHEBOM CMECH M CTaMsl TEIUIOBOM 0OpabOTKM HAMOOJiee CHUIILHO
BIMSIIOT Ha (OpPMHPOBaHME KOHEUHOH CTOMMOCTH TEIUIOM30JISIMOHHOTO Marepuaina. CrenoBa-
TEJIbHO, 110 3aBEPILICHUH PadOT MO CHWKEHUIO SHEPrOEMKOCTH MPOU3BOICTBA TIEHOCTEKIIA, MOYKHO
TOBOPUTH O MOTYYEHNH KaYeCTBEHHOT'O KOHKYPEHTOCTIOCOOHOTO TEIION30JSILIMOHHOTO MaTepHaia.
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NHOBAIIMOHHOE ITPUMEHEHUE BUOT'A30BbIX YCTAHOBOK
Mamyc E.B., Camoctok H.A.
benopyccruii nayuonanbHwili mexHuuecKul yHueepcumem

Abstract: the article presents the development of the direction of alternative energy on the example of
the use of biogas plants. Modern technologies and scientific achievements in this field allow the use of
bioinstallations in various spheres of society. A promising solution may be the use of installations in
the field of education, in particular, at the Belarusian National Technical University (BNTU).

TenneHunen pa3BUTHs MHUPOBOM 3KOHOMHKH SIBJISIETCS IPUMEHEHHE albTEPHATHBHBIX
MCTOYHUKOB YHEPIUHU U MOCTEIICHHOE CHWKEHHUE UCIIOIb30BAHUS HE BO30OHOBISIEMBIX peCyp-
coB. I'ocynapcTBa cTpeMsATCS K yMEHBIICHUIO DKCIUIyaTallMM, a TAK)Ke IMOJIHOMY OTKa3zy OT
UCIIOJIb30BaHUSl HEProyCTaHOBOK, palOTaloUIMX Ha HCKomaeMoMm ToruuBe. OIHUM U3
HalpaBJICHUI albTEPHATUBHOM SHEPreTUKM SBISETCA MPUMEHEHHE OMOra3oBbIX YCTAaHOBOK
(BI'Y). Buenpenue 6M0Ora3oBbIX TEXHOJIOTUN HAIILUIO IIUPOKOE PA3BUTHE B PA3IMUYHBIX CTpa-
HaX. B pa3BuThIX rocynapcrBax BeleTcs pa3paboTKa M BHEAPEHHE KPYIHBIX MPOMBIILICH-
HBIX, CEJIbCKOXO3SHCTBEHHBIX M KOMMEPYECKHX OMOTa30BBIX CTAaHIMKA MOILIHOCTBIO, PacIio-
JnoxkeHHoi B quanasone 100-500 xBT.

Ha cerogusmHuil 1eHb BO3MOKHO UCIIOJIB30BAHNE HE TOJIBKO MOIHBIX bI'Y Ha KpymHbIX
CEIIbCKOXO3HCTBEHHBIX OOBEKTAX, HO TaKKe MaJIbIX YCTAaHOBOK, IOKPBIBAIOIIMX MOTpeOIeHUE
CEMbHU U3 HECKOJIBKMX uenioBeK. [Ipuuem, nocinennue HaxoasaT CBOE IPUMEHEHNE KaK B Pa3BUTBIX,
TaK M pa3BUBAIOIIUXCS cTpaHax. KamuraipHbIE 3aTpaThl HA X YCTAHOBKY, 4 TAKXKE PacXobl Ha
00CITy’)KUBaHUE 3HAYMTEIILHO HIDKE, YeM JJIsl KPYITHOTO SHEPreTHUECKOro OOBEKTa.

Buenpenne manomomubix BI'Y BO3MOXKHO B pa3nmnuHbIX cdepax OOMIECTBEHHON KH3-
HHU. VIHHOBAlIMOHHBIM pelIeHueM MOXeT cTaTth obecrieuenue BHTY 6roras3oBoil ycTaHOBKO,
OCHOBHBIM CBIPbEM JJII KOTOPOW MOCIY’KaT MUINEBbIE OTXOABI IIyHKTOB nuTanusd. Ha teppu-
topur BHTY HaxonsTcst 4 cTosoBble, a Takke HECKOJIbKO HeOombiux Oydetos. I1o pe3yib-
TaTaM OIIPOCa YCTAHOBJICHO, YTO CyMMApHBIE MUIIEBBIE OTXOJbI B CTOJOBBIX COCTaBISIOT OT
20 xuorpaMMoB B JieHb. [IpuMeHeHrne TeXHOIOrHH OMOMETaHW3aluH TIO3BOJIUT TiepepadaThl-
BaTh OBITOBBIE OTXO[bl, BKJIIOYAasi CTOYHBIE BOBI, MOJy4YaeMble MPHU OUYUCTKE IPOIYKTOB.
O6beM 0TX0710B B pasmepe 20 KHIOrpPaMMOB MO3BOJIUT MOJIYYUTh 0 5 M° GHOrasa B CYTKH.
Hcxons U3 3THX JaHHBIX BO3MOXKHO BHEJIpEHUE OMOTa30BOM YCTAHOBKH C IEIBIO JalbHEHIICH
BBIPAOOTKH 3JIEKTPOIHEPTHH.

MupoBOIi pBIHOK NpeJIaraeT CTPOUTEIBCTBO OMOTa3oBBIX YCTAHOBOK pa3lIMUHBIX Mapa-
MeTpoB. B 3aBHCHMMOCTH OT II€JM MCMOJIB30BAaHUSI OMOYCTAaHOBKM MOKHO TMOJy4YaTh HE TOJBKO
6uoras. Mcnonp3oBanue reneparopa, padboTaromero Ha Ouorase, 00ecreurnBaeT BHIPaOOTKY IIEK-
TPUYECKOU 3Hepruu. s mpou3BOACTBA TEIUIOBOM 3Heprueil Ha bI'Y ycranaBiuBaercs KOTe.

be3onacHOCTh W HANEKHOCTH TMpoIlecca 00pa3oBaHusi OMoraza M BBHIPAOOTKH AJIEKTPO-
Y TEIUIOZHEPTUU JOCTUTAETCS C TIOMOIIBIO ABTOMAaTU3UPOBAHHOM CUCTEMBI YIIPaBJICHUS.
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YK 378.147:37.033:502.1
CTPYKTYPHO-®YHKIHUOHAJIBHAS MOJIEJIb BOCIIUTATEJIBHO-
OBPA3OBATEJIBHOI'O TPOEKTA «3KOJOTUYECKHUM ITATPY.Ib»
Mocxanesa K.A., Hosukxos /].B.
Bumebckuii cocyoapcmeennwiil ynusepcumem umenu [1.M. Maweposa

Abstract: based on the experience of the student group of public ecologists, a structural-functional
model is proposed, which includes the main structural blocks and their functional characteristics.
The project promotes the interest of young people in the volunteer movement and the involvement of
students in solving issues of compliance with environmental legislation.

DKOJIOTHUYECKOE BOJIOHTEPCTBO aKTUBHO pa3BUBaeTcs Kak B PecryOmuke bemapych, Tak v B
Kuraiickoit HapomHoi pecny0Omuke. O0o0O0mast NATHAAUIATHICTHUN ONBIT (PYHKIMOHHPOBAHUS
TpyNIbl OOIIECTBEHHBIX AKOJIOTOB, CO3MaHHON Ha Oa3e crenuanbHocTd 1-33 01 01 «buoskomo-
rusp» BI'Y umvenu [1.M. MamepoBa Hamu co3/1aHa CTPYKTYpHO-(pyHKIIMOHATIbHAST MOJIETIb, BKIIIO-
YaroIiasi OCHOBHBIE CTPYKTYpHBIC OJIOKH U X XapakTtepucTuku (puc. 1). Llempro paboThl rpysI
«OKOJIOTNYECKUI NaTpyJiby SIBISETCS NPUBJIEUEHNUE CTYIACHYECKOW MOJIOJIEKU K PEIICHUIO BO-
MPOCOB MO COOJIOICHUIO MTPUPOJOOXPAHHOTO 3aKOHOAATENILCTBA U BOJIOHTEPCKOM IESITENbHOCTH.
JlaHHBIN TIPOEKT MPUMEHUM IIPU COTPYAHUYECTBE C MPUPOJOOXPAHHBIMH OpraHAMU, CPEIHUMHU
yueOHbIMU 3aBesieHUAMHU. CrocoOCTBYET CONEHCTBHIO OpraHaM MUHHUCTEPCTBA MPUPOAHBIX pe-
CYPCOB M OXpaHbl OKpy»Karolieil cpenpl. [laeT mmpoknue BO3MOKHOCTH 10 SKOJIOTHYECKOMY BOC-
MUTAHUIO YYAIUXCs MIKOJI MPHU COTPYJHUYECTBE YHUBEPCUTET — 1IKojia. CrocoOCTBYeT pacipo-
CTPAHEHHUIO SKOJOTMYECKON HH(POPMALIUHU CPEAN HACETICHUS, a TAK)KE Pa3BUTHIO SKOJIOTHUECKOTO
BOJIOHTEpCTBA. PacumpseT mpakTHKo-OpHEHTUPOBAHHYIO HAIIPABJIEHHOCTh 00pa30BaHUsL.

I'PYIIIIA OBIIECTBEHHBIX KOOI OB «3KOIOT HYECKHH IMATPY.Ib»

| CTPYKTYPHBIE BJIOKH |
BJIOK YKOJIOIrHYECKOI'O BJIOK 9KOJIOTHYECKOI'O BJIOK 9KOJOIrHYECKOI'O
BOCIIHATAHHS BOJIOHTEPCTBA OBPAZOBAHHS
«  VwyacTHe B ceMHHApPAX, KPYITBIX CTOIAX, * VwuacTHe B e3KerogHEIX *  CoTpyaHHYEeCTEO CTYASHTOE C
IKOTOrHYECKHX AKLIHAX. NpodhHTEHEIMHE OPTraHH3aITHAMH.
roHdepeHUHSX, NPoeKTax Mo . ~
i . * VwuacTHe B aKUHAX O YOOpPKe H * Pabota c HHCTIEKTOpaMH
IHOTOTHHACCKOMY BOC ’ GnaroycTpoficTBY TepPHTOPHH lopuHcnekuHH no
* PacnpocTpaHeHHe 3KOTOrHIeCKO rBure6cxa n Burebckoit HANpPaBICHHAM.
uHbOpMaUHHE cpeaH KHTeAel ropoga. obmacTh. * Coop marepHata 414 KyPCOBBIX
* Pabota ¢ y9ammMHCA HIKOT H FHMHa3HIA * Craxmpoexa H paboTa B KadecTBe H JHILTOMHBIX PaboT 1o Teme
1O IKWTOrHHECKOMY BOCITHTAHHIO. ODIIECTEEHHBIX IKOTIOTOB. *  «IKOTOTHA FOPOIACKOM CPesD).

| SYHKIHOHAJIHHBIE XAPAKTEPHCTHKH \

¥ . ¥

PopuMHpOBaHHE GEPEKHOTO OTHOMEHHR PopMHpOBAHHE IKOTOTHHECKOH Popumporanne npodeccHOHATEHEIX
K MPHPOIE, MOPATEHO-3THYECKHX HOPM KYIBTYPH B ODIIECTRE, COTefiCTEHE KOMITETEHITHI, YMEHHI H HABRIKOE B
NMOBeJeHHA B OKPY-KAIOIIHIA cpede. oprasay MusnpHpoas: MPHPOJOOXPAHHON JeATETEHOCTH

Puc. 1 — CtpykrypHO-QyHKIIHOHATBHAS MOJCITH
Ha NIPUMeEpe CTYAESHUYECKON TPYIIIBI OOLIECTBEHHBIX 3KOIOTOB

[TocpencTBoM (QPYHKIIMOHUPOBAHUS TPYIIBI OOMIECTBEHHBIX HSKOJOIOB BO3MOXKHO
YKpeTJIeHuEe MPaKTUYECKOW COCTaBISIONIEH 00pa3oBaTENBbHOIO Mpollecca B YHUBEPCHUTETE,
BBISIBJICHUE HOBBIX TOYEK MO OOBEIUHEHUIO M MHTETpAIlMu y4eOHOTO Tpoliecca ¢ MPOU3BO/I-
CTBOM, YCHJICHHE CBSI3€H B HAyYHO-HCCJIEIOBATEIbCKOWM W BOCHHUTATEIBHOU Chepe MExXITy
YHMBEPCUTETOM M IIKOJIOW. JIaHHBIM OMBIT paboThl IUIAHUPYETCS HCIOJB30BaTh MPU COB-
MECTHBIX MaruCTepCKUX MporpaMmax 0OydeHHs] KUTACKUX Tpak[aH Mo HarpaBieHuo «O0-
paSOBaTeHBHBIﬁ MCHECIKMCHT».
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KAIITAHOBAS MUHUPYIOLIAA MOJIb (CAMERARIA OHRIDELLA)
B I'. BUTEBCKE: OHEHKA BPHE/JOHOCHOCTH U OB30P METO/J10B
KOHTPOJIAA YNCJIEHHOCTHA
Mockanesa H.B., /lepocunckuii E.A.

Bumebckuti cocyoapcmeenusiii ynueepcumem umenu [1.M. Maweposa

Abstract: horse chestnut (Aesculus hippocastanum) plays an important role in the landscaping of set-
tlements in Belarus, which is primarily due to its high decorative qualities, as well as its high re-
sistance to diseases and pests. However, since the beginning of the 2000s. a dangerous chestnut pest,
the horse-chestnut leaf miner Cameraria ohridella Deschka & Dimic, 1986, has spread across the
territory of Belarus. The caterpillars of this lepidoptera cause serious damage to horse chestnut trees.
We studied the features of the distribution and biology of the chestnut miner moth in Vitebsk. It was
found that the horse-chestnut leaf miner distributed throughout the territory of Vitebsk. New data on
the biology of this pest have been obtained. It can be useful to control it. We also reviewed various
methods of controlling the number of this pest and compared them in terms of effectiveness and safety
for the environment.

B o3eneHeHnu ropoioB U Jpyrux HAcEIEHHBIX IMyHKTOB benapycu 3aMeTHYIO pojib Wr-
paroT HacaxJeHUs KOHCKOTO KamTaHa 00bIkHOBeHHOTO (Aesculus hippocastanum). OnHako ¢
Havana 2000-x IT. ¥ 10 HacTosIIee BPEMs JUCThs KOHCKOIO KallTaHa 1o Bced bemapycu 3a-
METHO TOBPEXIAIOTCS T'yCEHUIIAMHU KalllTaHOBOW MuUHUpYIome monu (Cameraria ohridella
Deschka & Dimi¢, 1986) — menkoit 6abouku u3 cemeiictBa monei-nectpsHok (Lepidoptera:
Gracillariidae). B ycnoBusix benapycu HekoTOpbIe acreKThl OMOJIOTMH M PaclpOCTpaHEHHE
KallITaHOBOM MUHUPYIOLIEH MOJIM U3ydYalIuCh COTpyAHUKaMu Kadeapsl 3o0omoruu BI'Y. OnnHa-
KO JUIsl ceBepa CTpaHbl, BKiItoudas I. ButeOck, moJpoOHbIe MCCIeA0BaHNs HE MPOBOAMIUCE.
Oco6eHHOCTH GMOJIOTHH ATOTO BUIA JJIsi KOHKPETHBIX YCIOBUI MECTHOCTH HEOOXOJUMO yUH-
TBIBATh U Pa3paboOTKu Hambosee 3(h(HEKTUBHBIX MEPONPHUATHIA IO CHIKEHHUIO BPEJOHOCHO-
CTH KallITaHOBOW MMHHUpYIOIIEH Moju. B HacTosmiee BpeMs HUKAKMX CHELUAIBHBIX MEpO-
NpUATHI 110 60pBHOE C KAITaHOBOW MUHHUPYIOIIEH MOJIBIO B T. BUTeOCKe HE IPOBOIUTCH.

Llenp uccnenoBaHus — OMIpeeNieHHe OCOOCHHOCTEH paclpoCTpaHEeHHs M OUOJIOTHH
KalITaHOBOM MMHMPYIOIIEH MOJIU, €€ BPEIOHOCHOCTH B YCJIOBUSX I'. Butebcka, o0cyxenue
3¢ (EKTUBHOCTH CYIIECTBYIOLINX METOI0B OOpHOBI M MEPCHEKTUB UX PUMEHEHHUS.

ITo mToram HaGmroAE€HUN 332 KOHCKMM KalITaHOM OOBIKHOBEHHBIM C Mas IO CEHTIOph
2020 r. Ha Bceii Tepputopuu I. Burebcka ObIJIO yCTaHOBIEHO, UTO BCE JEPEBbs O€3 UCKIIIOUe-
HUSl ObUIM TOBPEXIEHbI KAlITAHOBOW MHUHHPYIOIIEH MOJIbIO, KOTOpas pa3BUBAaeTCs 3/1€Ch B
TpeX MOKOJEHMSX 3a Tof. BU3yanbHO 3aMETHBIN POCT NOBPEXKACHUS JIUCTOBOM MOBEPXHOCTU
HaOJII01a7ICsl CO BTOPOI MOJIOBUHBI MIOHSA. [0 aBrycra OTHOCHUTEIbHAS TUIOLIAa/lb TIOBPEXKIECH-
HOW MOBEPXHOCTH He mpesblmana 5%. Takue moBpexaeHus ciabo BIUSIOT HA JE€KOpaTHB-
HOCTb, TaK KaK KOMIIEHCUPYIOTCSI TOJIEPAHTHOCTBIO pacTeHus. CylecTBEHHbIH POCT MUH OT-
Meyqascs ¢ aprycra. K koHIly aBrycra miomanb MOBpPEXIEHHOW IOBEPXHOCTH JINCTHEB TOCTH-
rajio oTMeTKU B 15%, 4TO XapakTepus3yercss YaCTUYHOM MOTepel AeKOPATUBHOCTHU JIEPEBLEB.
B cenTs0pe miomans MOBPEXIACHHOM MOBepXHOCTH AocTturana 35%, 4TO COOTBETCTBYET
OILLYTUMOM CTENIEHU NOBPEXKICHUMN.

W3 cymecTByOMMX METOAOB KOHTPOJISI YUCIEHHOCTH KalITAHOBOM MUHUPYIOIIEH MOJIU
MOXHO TIpU3HaTh Hanbosee 3(PPEKTUBHBIMU U O€30IaCHBIMU M PEKOMEH/IOBAThH K MCIIOJIb30Ba-
HUIO Cllelytolue: yOopKa ONaBIINX JIMCTEB C MOCIEIYIOIUM 0053aTeIbHBIM KOMIOCTHPOBA-
HHEM WIH CKUTaHWEM, OTJIOB UMAaro Mpu MOMoIIu (PepOMOHHBIX JIOBYIIEK, CTBOJIOBbIE MHBEK-
IIUM MHCEKTHULIUIOB, a TAKXKE MOCTENEHHAsl CMEHA B KYJIbTYpe KOHCKOIO KallTaHa OOBIKHOBEH-
HOro Oosiee yCTOWYMBBIMU K BpeauTensM ¢GopMmaMu (KamTaH MsCO-KpacHbI). Hawmyummii
a¢ddexT Oymer odecneveH mpyu OAHOBPEMEHHOM IMTPUMEHEHUU BCEX STUX METOJIOB.
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AITPOBUPOBAHUE METOAUKU BbIABJIEHUSA IIOTEHIIUAJIBHBIX
MECT I'HE3IOBAHUS PEAKUX BUJOB IITULl HA ITPUMEPE TEPBHUKA
(FALCO COLUMBARIUS)

Hoeuxos /|.B.

Bumebckuti cocyoapcmeennsiii ynueepcumem umenu [1.M. Maweposa

Abstract: the report contains the process of testing the methodology for identifying potential nesting
sites of rare bird species on the example of the merlin (Falco columbarius). The previously created
classifier and database based on field observations served as the basis for the work. Using the stand-
ard Maplnfo GIS toolkit, the influence of the main biotic and abiotic factors on the settlement of the
sod in the territory occupied by it is analyzed. The end result is the identification of areas with the
necessary combination of environmental factors and the allocation of new nesting sites or the con-
struction of artificial nests to attract birds.

Hepb6uuk (Falco columbarius) siBnsercs ogHuM u3 npeacrasuteneit Cokonoo0pasHbIX,
3aHeceHHbIX B KpacHyio kuury PecnyOnuku benapych yke Ha MpOTSIKEHHUU YETHIPEX M3Ja-
HU1. OCHOBHBIM MECTOM THE3/I0BaHHS NTHIII SBISIFOTCS BEPXOBBIE 00JI0Ta M BRIPAOOTaHHBIC
topdopazpadoTku. Kak u Bce cokoia, 1epOHUK HE CTPOUT THE3 CAMOCTOATEIBHO, a 3aHUMAa-
€T YK€ TOTOBBIE CTapble THE3/1Aa IPYTUX NTHUI[ WIH UCKYCCTBEHHBIE (TOCTPOCHHBIE JIFOJBMHU)
THE370Bbsl. TpaJvIIMOHHO, TaHHbIE O BBISIBICHHBIX MeCTax oOuTaHus (UKCHUPYIOTCS Ha Kap-
TOYKaX OIMHUCAHUS THE3/1a, B KOTOPBIE 3aHOCUTHCS UH(GOPMAIM O MECTe HaXOXKICHUS, XapaK-
TEPUCTHKAX THE3/a, KOJIWYECTBE U MapaMeTpax COCTOSIHUSA SUL], CIETKOB, IITEHIIOB.

B pamkax mpoekTa 1Mo MOUCKY HOBBIX MeCT OOMTaHHS BHJOB OpHUTO(DAYHBI, 3aHECEH-
HbIX B Kpacuyio Kuury Pecnybnuku benapych, B ToM uncie nepOHMKa, ObIIO pa3paboTaHa
METOJIMKA BBISBJICHUS MOTEHIMAIbHBIX MeECT THe3noBaHusi cpeactBamu [MC. Metonuka
IpernoaraeT Mo3TanHyo padoTy:

1) BBIOOp MO/IETBHOM TEPPUTOPHUHU AJISt OTPAOOTKH METOAMKH aHAIIN3A;

2) mpoBu3anyst HHPOPMALIMK U3 KAPTOUEK OMUCAHMS THE3]] IITHUI 110 JAHHON TEPPUTOPUH;

3) cozmanue KapThl BBISIBICHHBIX MECT THE3I0BAHHUS IITHIIBI;

4) u3ydeHne SKOJIOTHH JAepOHUKA I ONPEACIICHUs BEAyUX (HaKTOPOB CPeibl, OIpe-
JENSIONINUX BIOOp MECTa THE3/J0BAHMUS;

5) BBISIBJICHHE MECT OJIarompusiTHOTO cOYeTaHUs (PaKTOPOB CpeAbl M CO3JaHHE KapThI
BEPOSTHOTO THE3I0BAHUS JIepOHHKA.

MonensHON TeppHUTOpHUEH, Ha KOTOPO ObUIa pa3zpaboTaHa METOJUKA, OBUIO BEPXOBOE
6ooto O60NE. ATpoOHMpOBaHUE MPOUCXOIMIA HA TEPPUTOPUH, BEPXOBOTO 0OJIOTA, pacrio-
J0)eHHOTo B AepeBHe Banbku. [IpuunHamu, mo KoTopsiM ObLTa BIOpaHa UMEHHO 3Ta TEPPHU-
TOpUS SBJISIOTCS BBICOKAsl CTENEHb U3YYEHHOCTH 0O0JI0Ta C OPHUTOJIOTUYECKONW U €CTECTBEH-
HOHAyYHOW TOYEK 3PEHHUs, HU3KUI ypOBEHb aHTPOINOTCHHOW HArpy3KH, HaTU4he HEOOXOIu-
MOTrO KapTorpaguueckoro MaTepuayia, JO0CTaTOYHas IUIOMIAAh OOJOTHOTO MacchBa U
OTHOCHTEIIbHO BBICOKAasli IUIOTHOCTb THE3JI0BaHUs JAepOHMKA, BO3MOXKHOCTH OIEPATUBHOU
MPOBEPKU MOJIYUYEHHBIX JAHHBIX B OJMKaWIINI [OJIEBOM CE30H, a TAK)Ke€ HAJIMYUE PAIOM 3a-
OpOIIEHHBIX U pa3padaThiBaeMbIX TOP(HOKAPHEPOB.

Pa6oTs! mpoBoaunuck Ha 6a3ze ['MIC-mmatdhopmer Maplnfo Professional.

Nmeromuecs: nadopMalus ¢ KapTouek OMucaHus THE3M MO JaHHOW TepPUTOPUN BHOCH-
Jach y’Ke B CO37aHHyI0 0a3y naHHbIX. HpOpManus 3anuchiBaiach Kak HapsIMyIO B TaOJIHIIBI
Maplnfo, Tak u B Tabmuusl Excel, kotopsie nmo3xe perucrpuponanuchk B [ IC u reokoaupo-
Banuck. B utore Mol umeeMm padouyro ['MC «/lepOoHuK».

Jlanee ObL1 MPOU3BEICH aHAIU3 COBPEMEHHOTO COCTOSIHMSI M JTUHAMUKU THE3/I0BBIX
NpeanouTeHuil JepOHuKa Ha Tepputopun 0osioTa Baibku, BBIIBICHBI OCHOBHBIE OCOOEHHO-
CTH TEPPUTOPHH U (HAKTOPHI Cpellbl ONMpEAESIoNMe MecTa THe3/10BaHusl JaHHoro Buaa. [lo
UTOTY, MBI TIOCTPOMJIM P MPOMEKYTOUHBIX KapT (THE3I0BBIC TEPPUTOPUU INTHUIIBI, THE3/A
OTHLBI U T.J.) CPEId HUX UTOTOBOM MOKHO CUHTATh KapTy «MecTa BEpOSTHOTO T'HE3/I0BAHUS
nepouuka (Falco columbarius)», KOTOpasi MO3BOJIUT YTOYHUTHh KOJMYECTBEHHBIC U TEPPUTO-
pHUaNbHbIE XapaKTEePUCTUKU MOMYJISIIUK JepOHUKA.
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MNPOBJIEMA DHEPI'O- U TEIIVIOCBEPEXEHUSA
Ceporcanosa A.U.
Quauana BHTY «Munckuil 2ocyoapcmeenviii ROIUMexHUYeCKULl KONeotc»

Abstract: this article describes measures of more efficient use of electricity and heat in an ordinary
residential apartment. The issues of energy and hear saving are considered in this work, the specific
solutions to these issues are offered, the effectiveness of saving resources for every family is also
shown In the course of the work, i analyzed the effectiveness of: Installation of hot and cold water me-
ters - other water-saving measures; Replacing ordinary electrical appliances with modern energy-
efficient ones; - installation of a gas meter; Measures of the insulation of residential apartments and
more efficient use of thermal energy, The calculation of the material benefits of the above-mentioned
measures is justified. Careful and economical use of natural, fuel and energy resources is becoming
an increasingly urgent problem every year. Humanity needs to think about changing the way of life of
everyone, to realize the need to move not only from the consumer attitude to resources, but also to the
Jjoint harmonious development of nature and society.

B nannoii paGote ommcaHbl MeponpusiTus mo 6ornee 3hHEKTUBHOMY HCIIONIb30BAHHIO
AIIEKTPOIHEPTUH U TEIIa B YCIOBHUIAX OOBIYHOM JKUIIOH KBapTHPHI.

PaboTa u3yyaet BOmpoCHl SHEPTo- U TEIUIOCOEpEKEHHS, MpeIaraeT KOHKPETHBIE BapH-
AHTHI pEIICHUS TaHHBIX MTPOOIIEM, a TAKKENOKa3bIBaeT 3(h(HEKTUBHOCTH B 9KOHOMUHU PECYPCOB
U1 KaXKIIOH CEMBH.

B xone paboteipaccmaTtpuBaeTcs 3G PEKTUBHOCTD:

— YCTaHOBKH MPUOOPOB yuéTa pacX0JOBaHUS TOPSYCH U XOJIOTHOM BOIBL;

— Jpyrue MEepONpHUSATHS 110 SKOHOMUH BOJIBI;

— 3aMeHBbI OOBIYHBIX AIEKTPUUYECKUX MPUOOPOB HA COBPEMEHHBIE YHEPTO-3KOHOMHBIE;

— YCTAHOBJICHHIO Ta30BOT0 CUETUHKA;

— MEpONPHATHS TI0 YTEIUICHUIO JKWJION KBapTUPHI B Oosee 3PGHEeKTHBHOMY HCIOIB30-
BAHUIO TETUIOBOU 3HEPTUH;

— 00O0CHOBBIBAETCS pacyeT MaTepUaIbHOM BBITOIbI 11O BHINICYKAa3aHHBIM MEPOTIPHUSTHUSIM.

bepexxHoe M SKOHOMHOE HCIIOJIb30BAaHUE MPUPOJHBIX, TOIUIMBHO-IHEPIeTUUYECKUX pe-
CYpPCOB C KaXJbIM TOJOM CTaHOBUTCS Bce Oojee akTyalbHOW mpobiemoil. YernoBeuecTBy
HEOOXOIMMO 3aayMaThCsl 00 M3MEHEHUH 00pa3a >KW3HU Ka)JI0ro, 0CO3HATh HEOOXOAMMOCTD
nepexo/ia He TOIbKO OT MOTPEOUTEIHCKOTO OTHOIICHUS K pecypcaM, HO U COBMECTHOMY rap-
MOHHMYECKOMY Pa3BUTHUIO MPUPOABI U 00IIECTBA.

[TepByto 4yacTh CBOETO MCCIIEIOBAHUS 51 TIOCBITHIIA BOIPOCAM MO SKOHOMHHU TOpsiUYeh U
XO0JIOAHOU BOJBI Moel ceMbeit 3a 2019-2020 rr. Tak, mocne yCTaHOBKM CUETUYHMKOB MOEH ce-
MbE MOJYYHIIOCH COKOHOMUTH 155,96 py0., a OKyNnaeMoCTh yCTaHOBJIEHHBIX CUETYUKOB CO-
ctaBuT 1,7 roma. OmaTta 3a TOpsiUyI0 M XOJOJHYIO BOAY COCTAaBJISIET 3HAYUTENIbHYIO YacTh
YCIIYT KUIHITHO-KOMMYHAJIBHOTO XO34KCTBa, KOTOPBIE €XKEMECSYHO OIIauMBaeT Halla ce-
Mbs. Haila cembst mpou3Besnia yCTaHOBKY CUETYMKOB Ha TOPSIUYIO U XOJOAHYIO BOAY.

BTtopyto gacth cBOEro uccieoBaHus s MOCBSATHIIA BOMPOCAM SKOHOMHH SJIEKTPOIHEP-
run. Tak, 3a cueT MpOCTHIX MPaBUJI HAILICH CeMbe MOTyYMIOCh COKOHOMUTD 209,52 pyO.

TpeTbio yacTb CBOErO MCCIIEOBAHUS S MOCBATHIIA BOIIPOCAM AKOHOMHHU raza. UtoOsl
CHU3UTH 3aTpaThl Ha ra30CHA0XEHHUE B HAlllel ceMbe ObUT YCTAHOBJIEH CUETUYHMK raza mMajiora-
O6aputabiii 061TOBOM CI'MDbB cpoxk ciryk0b1 KOTOpOTO cocTaBiseT 12 neT. 3a yCTaHOBKY U cam
cdeT ObUTO 3atpadeHo 143,31py06. Tak pazMep SKOHOMHUH 3a TOJ cOCTaBMI 56,65 py0., a CpoK
OKYTaeMOCTH 32 CUYETYHK U €r0 YCTAHOBKY COCTaBHUT 2,5 roja.

YeTBepTyI0 4aCTh CBOETO UCCIICAOBAHUS S TOCBATUIIA BOIIPOCAM 3KOHOMUH TEIUIA.

Ha ocHOBaHMU BBIIIEU3TI0KEHHOTO MOXHO CJeNIaTh BBIBOJ, YTO MPOBEACHHbIE PACUETHI
110 PKOHOMHH PECYPCOB MOTYT OBITh ITOJIE3HBI [T CEMEW U B UTOTE HAIIIEMYy TOCYAapCTBY, TaK
KaK 3TO MO3BOJIAET 0e3 OOJBIIMX 3aTpaT COKOHOMHUTH 3HAUMTEIbHbIE JEHEKHbIE CPEICTBA U
PECYpPCHI, a TAKXKE MOJIYYUTh JCHEKHYIO BBITOJTY.
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BECKOHTAKTHBIN PACXOJOMEP BOJIbI «<ROOT’S.AQUA»
Ckpebey A.B., Meoseoxun A.B.
I'poonencruii ecocyoapcmeennuiii ynusepcumem umenu SAnxu Kynanot

Abstract: the flow meter is a plug-on device for measuring the water flow by the time-pulse method, the differ-
ence in the time of passage of an ultrasonic wave through the medium. This solution will greatly simplify the
process of collecting information, and will also save money spent on checking the flow meters. The innovation of
the device lies in the low cost of production in comparison with analogs, digital display of data, the ability to
obtain instantaneous values and installation of the device on various types of pipes in residential and non-
residential premises.

Pacxonomep npencrasisier co00il yCTpOWCTBO HAKIAAHOTO THIIA I U3MEPEHUS TTOTO-
Ka BOJIbl BPEMSUMITYJIbCHBIM METOJIOM, Pa3HHUIIE BO BPEMEHU MPOXO0XKIEHHS yIbTPa3ByKOBOH
BOJIHBI uepe3 cpeay. JlaHHoe perieHne 3HaYUTENBHO YIIPOCTHUT Tporecc coopa uHpopmarum,
a TaKKe MO3BOJIUT CAKOHOMMTB CPEJICTBA, HAIIPABJICHHbIE Ha TIOBEPKY pacxonomepoB. MHHO-
BAI[MIOHHOCTh YCTPOWCTBA 3aKIIFOYAETCS B JICHICBU3HE MPOU3BOACTBA 110 CPABHEHUIO C aHAJIO-
ramu, nudpoBoe 0TOOpakeHUE JaHHBIX, BO3MOKHOCTh MOJY4YE€HUS! MTHOBEHHBIX 3HaYeHUH U
MOHT)X YCTPONCTBA HA Pa3IMYHBIC THITHI TPYO KUIIBIX M HE JKMJIBIX TIOMEIICHUH.

[TpoekT HampaBiieH Ha pa3BUTHE TEXHOJIOIMH anmapaTHOro o0eceyeHns yMHOIO AoMa.
[Monmyuenne cepruduranum o padborocmocodHOCTH TpubOopa. [IpoekT HaleneH Ha pemeHue
npobsieMbl coopa U 00pabOTKH MH(OPMALIMU B KUJIBIX U HEKUIBIX MOMEIICHUSIX, a TaKKe
OBICTPOM U JIOCTYITHOM OTOOPaKEHUH TTOJTyYEeHHBIX JaHHBIX.

[ToreHIMaNBHBIMM NOTPEOUTENAMHU MPOAYKLUUH SBISIOTCS: IOCYJIapCTBEHHBIE HAA30p-
HBbIE OpraHbl M0 KOHTPOJIIO U YYETy MOTpPeONsieMON BOJIBI, CTPOUTEILHBIE KOMITAHUH, TPO-
MBILICHHBIE TPEANPHUITHS C BOJOEMKHM TE€XHOJIOTHYECKUM MPOIIECCOM MPOU3BOACTBA, (U-
3MYECKHE JIUIAa CO CBOUM KHIIBEM, JKEJIAIOIINe MepeodopynoBaTh ero B 0ojiee TEXHOIOTHY-
HBIN «YMHBIIN» JIOM.

Pa3paboTka siBIsieTCSl KOHKYPEHTHO CITOCOOHOM, TaK KaK Ha PhIHKE HET MOJOOHBIX MPH-
60opoB. Takum o0pa3oM, y MPOEKTa UMEIOTCS TOJIbKO KOCBEHHbIE KOHKYPEHTHI. JIaHHBIN MpH-
00p HampaBiieH Ha OBITOBOE UCIIOJIb30BaHUE. B oTiMume OT yXe CyIIeCTBYIOMIMX MPHOOPOB,
JAHHBIN PpUOOp HE HAPYIIACT IEJTOCTHOCTH TPYOHI.
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®UTOCTEHBDI. ITIOJIB3A U TIPUMEHEHUE B PAMKAX OBPA30OBATEJIBHBIX
3AJAY U OKOJIOI'MYECKOI'O BOCIIUTAHUA
Tpyobexo I1.B., Bacunesckuii 1.J1.
benopycckuii 2cocyoapcmeennwiii neoazocuieckuii ynueepcumem umenu Maxcuma Tanka

Abstract: phytowall is a dense vertical wall covering with living plants. Phytowalls are gaining in
popularity in recent years. They look amazing. Why are phytowalls needed? The presence of a phy-
towall in a room contributes to a significant improvement in air quality. If we consider the presence of
phytowalls for educational purposes, then they find their application in biology and chemistry lessons,
and also contribute to the development of a respect for the environment. Phytowalls located in public
areas contribute to environmental education and the formation of environmental culture.

dutocTeHa — 3TO MJIOTHOE BEPTHKAIBHOE IMOKPBITUE CTEHBI JKUBBIMU PACTCHUSMHU.
durocteHsl NPUOOPETAIOT B MOCIEIHEE BpeMs 0cO0yI0 MOMyIIpHOCTh. OHM UMEIOT Hopas3u-
TeNbHBINA BU. MOTYT NPUMEHATHCS KaK BHYTPH IOMEIICHUS, TaK U CHapyXu. B ropoackom
nanamadTe, MOJHOM OETOHHBIX (pacaoB, 3AaHUS, TOTHOCTHIO MOKPHITHIMU JKUBBIX PACTCHHIA,
HECOMHEHHO, MpuBJieKaloT BHUMaHue. [latpuk bnaH, ¢paniry3ckuii 60TaHUK ¥ poAOHAYATb-
HUK BEPTUKAJIBHOIO 03€JIEHEHUS TOBOPHUT, YTO €r0 MHOTOYUCIEHHBIE TBOPEHUS, BKIIIOYAIO-
e B cedst Myseit Ha HaOepexxHoi bpannu B [lapmwke u mapnamenT B bproccerne, noka3biBa-
IOT, YTO JKU3Hb B TOPOJI€ BOBCE HE 0003HAYAIOT OTPHIB OT MPUPOJIBI.

Uto u3 cebst mpencrapiser purocreHa? OUTOCTEHA COCTOMT U3 MPOYHOTO BOJIOHE-
MPOHUIIAEMOTO KapKaca ¢ pacTEeHUSIMU, aBTOMAaTUYECKOW CHUCTEMbI MOJIMBA U TMOJAOHA JIs
cOopa BOJIBI.

3ayeM HyxHBI puTocTeHbl? Hanmuune GUTOCTEHBI B MOMEIIEHHH CIIOCOOCTBYET 3HAUH-
TEIbHOMY YIIYHYILIEHHIO KauecTBa Bo3ayxa. Eciu paccMmarpuBarh Hainuuue GUTOCTEH B 00pa-
30BaTEIbHBIX LETSAX, TO OHH HAXOJUT CBOE MPUMEHEHUE HAa ypOKaxX OMOJOTHUU M XUMHH, TaK
K€ COJICUCTBYIOT Pa3BUTHIO OEpPEKHOTO OTHOIICHUS K OKpykaromieh cpene. OUTOCTEHBI,
pacIoyioKeHHBIE B MECTax OOIIETo JOCTYIA CIIOCOOCTBYIOT SKOJIOTHYECKOMY BOCITUTAHUIO U
(bOpMUPOBAHUIO IKOJIOTHUECKON KyNnbTypbl. Emé ¢urocTensl Hanum cBo€ MecTo B 3KOIU-
3aifHe (MCIOJIB30BAaHUE HOBBIX TEXHOJOTHH B PEMOHTE W peaau3allusi dICTETUYECKOTO BOCIIHU-
TaHusl. OUTOCTEHBI MO3BOJSIOT CHU3UTh PUCK Pa3BUTHA 3a00JI€BaHUM AbIXATEIbHBIX MyTEH.
CuuTaeM BO3MOXHBIM MTPUMEHEHHE (DUTOCTEH B MPODUIAKTUIECKUX HENsIX ((PUTOKOMHATA).

[Tosb3a cBexero Bo3ayxa Ajisl 4eJIoBeKa:

— CcTaOMIM3UPYETCs] COCTOSIHUE HEPBHOW CUCTEMBI;

— HOpMaJIU3yeTcs apTepuaibHOE JaBICHUE U YPOBEHD IITIOKO3bI;

— YBEIUYMBAETCS KOJTUYECTBO TOPMOHOB CUYACThSI B OPTaHU3ME;

—  YCKOpsIeTCSl IPOILIECC BhIBEICHUS IPOTYKTOB METa00IM3Ma;

—  YKPEIUISIETCS UMMYHUTET;

—  yAy4lIaeTcs Ka4YecTBO CHa.

Takanm oOpa3om, MOJBOMS UTOTH, XOUYETCS CKa3aTh, YTO HAJIWYKWE (PUTOCTEHBI B TO-
MEIICHUH 3HAYUTETHHO YIYUIIUT KauyecTBO XU3HU. DUTOCTEHBI SBISIOTCS 3aJI0TOM OyayIie-
ro s Hac U OKpY’Kalollled cpeibl, KOTOPYIO YEIOBEUECTBO TAK AKTUBHO 3arpsi3HSET, BEllb
KayeCTBO BJILIXa€MOT0 BO3/1yXa SIBIISETCSI CAMBIM BaXKHBIM KOMIIOHEHTOM 370POBBSI.
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TEOPETUYECKHUE ITPEJIIIOCBIJIKA DHEPI'OCBEPEKEHUSA
HA BPUKETHbBIX 3ABOJIAX
Tanosa H.C., bepesosckuii H ., Kocmiokesuu E.K.
benopyccruii hayuonanvHolil mexHuueckuil yHusepcumem

Abstract: Topical issues related to peat processing are considered, the results of studies of technolog-
ical processes of production of fuel briquettes of a number of peat briquette plants of the country are
presented, factors affecting stability of their operation, energy intensity of products are analyzed, di-
rections of energy saving and possibilities of their implementation are indicated.

Top¢siHOE TOTUIMBO UTpaeT OOIBIIYIO poib B o0ecnieueHny nmorpednoctu Pecryomikn be-
Japych B TBEPIOM TOIUIMBE JJsi HAceNeHHs W KOMMYHAIbHO-OBITOBBIX IOTpEOHTENEH.
AKTyaJbHBIM BOMPOCOM B HACTOSIIEE BpeMsS SBISETCS CHIDKCHHE YIETBHOTO pacxoja
ANIEKTPOIHEPTUY Ha OPUKETHBIX 3aBOJIaX B 3aBUCHUMOCTHU OT 3arpy3ku pabouero o0opyaoBaHUS
(IpoOUIIOK, TPOXOTOB, CYIIMIIOK U IIPECCOB) M SHEPTOEMKOCTH MPOU3BOICTBA B LIETIOM.

0O030p TUTEpaTYpPHBIX UCTOYHUKOB IMOKA3bIBACT, YTO C YBEIMYCHHUEM KOX(PQPHUITUEHTA
3arpy3ku  O0OpYAOBaHUS PACXOA JJICKTPOIHEPTHH MOXKHO YMEHbIIUTh 10 15-20% B
3aBHCHMOCTH OT THIIA CYIIMIOK. IIpH BO3pAcTaHUM HACHITHOMN BIAXKHOCTH ChIphba Ha 10 Kr/m>
MPOU3BOJUTENHEHOCTh TOPPOOPUKETHOTO 3aBoJa Bo3pacTaeT Ha 5—7%, YIENbHBIM pacxoj
ANEKTPOIHEPTHH TP ATOM CHIDKaeTcst Ha 2—3% Ha xaxaoM oTAeNbHO B35 TOM MECTOPOXKIC-
HUU TOpda KaYeCTBEHHBIC XapPAKTEPUCTUKH CHIPhs, MOCTYMAIONINE HA MEepepaboTKy, pa3HST-
Csl, JUIL TOTO YTOOBI MX BBIPOBHATH, HEOOXOAWMO MPOU3BOAUTH IMTMXTOBKY, YTO MO3BOJSET
YpaBHOBECUTH KadecTBO TOp(da, a TakKe MPOU3BOIUTh HEOOXOIUMYIO HACTPOUKY 000pyI0-
BaHUS C 1IeJIbI0 CHUKEHUS SHEPTONOTPeOIeHUS.

Heo0OxoaumMo oTMETUTH, YTO ¢ yBETUYEHHEM KO3(DHIHEHTa 3arpy3Kku 000py10BaHUS
pacxo 3IEKTPOIHEPTHH MOXKHO YMEHBIIUTH A0 15-20% B 3aBUCMMOCTH OT THUIA CYIIWJIOK.
AHanu3 CTaTUCTHYECKUX TAHHBIX TOKA3bIBACT, YTO C YBEIUYCHHUEM CPEIHEH BIIAXXHOCTU Ha
1% mpou3BOAUTENHEHOCTH 3aBOJia CHIbKaeTcs Ha 3,5-5,0%, a pacxon sneKkTpodHepruu Ha 1 T
OpukeToB Bo3pacTtaeT Ha 4—5%. C yBenmueHUEM AUCIIEPCUH BIAKHOCTH CBIphs ¢ 1% mo 12%
BbIpabOTKa OpUKETOB MajaeT B cpeaHeM Ha 15-20%, a yaenbHbIN pacxoa SHEPrUU MpU 3TOM
Bo3pactaeT Ha 15-30%. [TocTOSHCTBO BIAXKHOCTH U KOJIMYECTBA BBICYIIEHHOTO TOpda MOXK-
HO JIOCTHYb PETYJIHPOBAHUEM PACX0Ja CHIPhs, Mapa U Bo3Ayxa B cymuike. [Ipu Bo3pactaHumn
HACBITTHON BIAKHOCTH ChIPh Ha 10 Kr/M> NpoM3BOIMTENLHOCTH TOP(POOPUKETHOTO 3aBOJA
BO3pacTaeT Ha 5—7%, yJeNlbHbII pacxol 3JIEKTPOIHEPTUH IIPHU 3TOM cHUXkaetcs Ha 2—-3%. Ha
KaXJIOM OTJEIBHO B3ATOM MECTOPOXKICHHH TOp(ha KaueCTBEHHBIC XapaKTEPUCTUKU CHIPHS,
MOCTyHalofe Ha MepepadoTKy, pa3HUTCA, AJS TOrO YTOOBI BBIPOBHSTH €r0 KauyeCTBEHHbIE
MoKa3aTen, HeoOXOUMO MPOU3BOJIUTH IIMXTOBKY, YTO MO3BOJIUT YPAaBHOBECUTH KAYECTBO
Topha 1 Mpon3BeCcTH HEOOXOIMMYIO HACTPOIKY 000pyA0BaHUs, TEM CaMbIM CHH3UThH YHEPIO-
notpebnenue. OYeBUIHO, YTO CTPOTUH KOHTPOJb IMOKa3aTesel KayecTBa ChIPhs IS MPOU3-
BOJICTBA TOTUTUBHBIX OPUKETOB IMO3BOJIUT ONTHMHU3UPOBATH MOTPEOICHHIE AIIEKTPOIHEPTUH.

Ha Opuxernbpix 3aBogax PecrmyOnuku bemapychk cpeau NMpUMEHSEMBIX BHIOB CYIIHIIOK
HanOosee 3P heKTHBHON TTpH TTepepadboTke OOIBIINX 00BEMOB CHIPHS SIBJISIOTCS MapoTpyOUa-
ThI€ CYIIMJIKH, IPOU3BOJUTEIBHOCTh KOTOPBIX 3aBUCUT OT IUIOLIAAN HArpeBa, YaCTOTHI Bpa-
HICHUS U yTJia HaklIoHa OapabanHa, ko3 QuirerTa 3anoaHeHus TpyO, JaBIeHUs napa, CKOpo-
CTH CYIIWJIBHOTO areHTa, Ka4eCTBEHHBIX XapaKTepUCTUK Marepuana. [Ipu momnep:xanuu Bcex
TpeOOBaHU K CHIPHIO, KAYECTBEHHOM OOCITY>KUBAaHHH CYIITHIIOK MOKHO 3HAYUTEIFHO CHU3HUTD
YHEPTOEMKOCTh MPOIIECCA CYIIKU CHIPbS.

PaccMoTpensbl akTyanbHbIE BOMPOCHI, CBA3aHHBIE C MepepaboTKoil Topda, npeacraie-
HBI Pe3yIbTaThl UCCIEIOBAHUN TEXHOJOTHYECKHX MPOLIECCOB MPOU3BOCTBA TOIJIMBHBIX OpH-
KETOB psifa TOPPOOPUKETHBIX 3aBOJIOB CTPAHBI, MPOAHATU3UPOBAHBI (DAKTOPHI, BIUSIOLINE HA
CTaOMIBHOCTh MX Pa0OTHI, YJHEPrOEMKOCTh MPOIYKIMH, 0003HAYEHBI HANPABJICHUS IHEPTO-
cOepekeHHs 1 BO3SMOKHOCTH X PEajTH3alHu.
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METOJ OYUCTKHU BOABbI OT ABYXBAJIEHTHOI'O KEJIE3A
C IOMOUBKO METAJLIONIOP®UPUHOB
Qunanuyk B.A.
Ilonecckuii 2ocyoapcmeeHHblll yHUSepcumem

AHHOmMauua: MpaouyuoOHHO, OYUCKY PEYHOU 800bl OM OB8YXBANEHMHO20 Jicelle3d NPoU3Bosim ¢ no-
MOWblo Xnopuposanus. B oannou pabome npednracaemcs naubonee 6e30nACHbLL CHOCOO OYUCMKU
PEUHOU 600bl OM 08YXBATIEHMHO20 JiCeNle3d HA OCHO8E CblBOPOMKU U3 MEMALIONOPHUPUHOB 8 De3Yilb-
mame peaxyuu OKCUSeHAYUY NPU GbLOEIeHUU 2eMO2TIOOUHA U3 0P2aHusMo8 dcusomuuix. Cymb 0aHHO20
CHOCOba 3aKI0UAEmcs 8 MOM, YMO C80DOOHbII 2eM 1e2KO OKUCAAEMC KUCIOPOOOM 8030yXa 00 2e-
Mamuua, 8 KOMOpPOM AMoM Jcee3a mpexeaieHmeH.

Knrwouesvie cnosa: zem, ouucmia, peakyus okCueeHayuu, 600aq.

Abstract: the purpose of this work was a study, the essence of which was to develop an environmental-
ly friendly and least toxic method for purifying water from BAV-based bivalent iron, such as metal-
porphyrins.

Beenenne. Cpenu 60bpIIOrO yucia OMOJOTUYECKH aKTUBHBIX BEIIECTB KPOBU Hambo-
Jee BaXXHBIMH SBISIOTCS MeTaionopgupunbl. K 4nciy Takux KOMIUIEKCHBIX COEAMHEHU
NOP(GHUPUHOB C PSAJOM METAIJIOB, B TIEPBYIO OYepPEb, OTHOCUTCS MPOCTETHUYECKAs TPYIINa re-
MOIJIOOMHA KPOBHM — reM WM mnporonopdupud. Hamuuue naHHBIX (U3HONOTHYECKH aKTHB-
HBIX BEIIECTB B KPOBU CEIBCKOXO3SICTBEHHBIX )KMBOTHBIX 00YCIaBIMBACT UX BBICOKYIO 3HA-
YUMOCTb KaK LIEHHBIX OMOJOIrMYECKUX PecypcoB. B mepcnekTiBe Mx KpOBb MOKHO OTHECTH K
Ba)XHBIM CHIPBEBBIM HCTOYHUKAM JIJISI TIPOU3BOJICTBA KOPMOBOH, NMHUIIEBOM, TEXHUYECKOH H
MEIUIUHCKON MPOTYKIIHH.

BaxHO MOMHUTB, YTO MOTyYEHHE OMOIOTMYECKH AKTUBHBIX BEIIECTB U3 KPOBH KPYITHO-
IO poraToro CKoTa 3aTpyJHEHO B CHIIy €€ cHelM(UIecKUX CBOMCTB, TAKUX KaK CBEPTHIBAaHHUE
IpU €€ U3BSITHU U3 KPOBEHOCHBIX COCYNIOB U ObICTpast KOHTAMUHAIIMS MHUKPOOPTaHU3MaMH B
okpy»xatouie cpene. [loaTromy /Ui mosyyeHHs yCTOHYMBOM CHIBOPOTKU FeMOITIO0OMHA Crety-
€T MMPOU3BOAUTH PsiJl OMOXMMHUYECKUX M (PU3HMUECKUX MAHMITY IS,

Jlis Toro yToOB! pa3faenuTh 00K Ha (ppakiuyM WIK MHIUBUAYaJIbHbIE OEIKH, UCTIONb-
3y10T AnekTpodopes 6enkoB (Serum Protein Electrophoresis, SPE).

Jis monydenus: ¢paxiuii reMoriodrHa HCHOJB3YIOT 3JEKTpOoope3 reMoriodnHa B
IIEJIOYHOM Telie WITH B KHCIIBIX YCIIOBHSIX.

Tak Kak reMorjao0MH, MOMUMO CBOOOJHOTO BUA, HAXOJUTCSA B SPUTPOLUTAX U JIPYTHX
(OPMEHHBIX 3JE€MEHTaX, CIEIYIOIINM 3TAllOM SBIISETCS MPOIECC KOHCEPBUPOBAHHS KPOBH.
KoncepBupoBaHue — 3T0 crocod coxpaHeHus: KPOBH In Vitro B CTEPUILHOM COCTOSHUU. B po-
JIM KOHCEPBAHTOB MOTYT BBICTYIIATh:

1) yraeBossI (TIIOKO3a, caxapo3a);

2) anTHOaKTEpUaIbHbIE IpenapaTbl (AHTUOMOTUKH);

3) co3maHue ONTUMAIBHOTO TEMIIEPATYPHOI'O PEXXHUMa XpaHEHMs, KOTOPBIN 3a/iep>KuBa-
€T pa3BUTHE MUKPOOOB.

[Tpu B3auMoaeCTBUN CHIBOPOTKH, COAEPKALIEH METAUIONOP(GUPHHBI ¢ HEOUHUIIICHHOM
BOJIOM, HA BO3AyXE CBOOOIHBIN IeM JIETKO OKHUCIISIETCS IO TeMaTHHA, B KOTOPOM aTOM JKeie3a
TPEXBAJIEHTEH. DTOT CIOCOO MEHee TOKCHYEH, a €ro MOJYYEHHE MOXHO OCYLIECTBISATh U3
BTOPUYHOTO CBIPBSl MsICOTIEPEPadAThIBAIOIINX TMPEINPUATHI — KPOBH KPYIHOTO pPOTATOrO
CKOTa, UTO sIBJsieTCs HanboJiee MpaBUIbHBIM METOJIOB C HKOJIOTHUECKOM TOUKHU 3pEHUSI.
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ISOLATION AND SCREENING OF TRICHODERMA STRAINS TO USE
IN PLANT PROTECTION
Xapumonuux A. (Kharitonchic A.), Pyccxux M. A. (Russkikh 1.4.)
Republican center of ecology and local study, SEI « Gymnasium Ne42 of Minsk»

Abstract: the development of the organic agriculture all over the world and in Belarus has shown the
importance of studying and introducing the biological methods of controlling plant diseases during
last 10-15 years. This work aims to study various microorganisms that can form the basis of modern
plant protection products without damaging the environment and human health.

40 strains of fungi were extracted from several soil types, the fruiting bodies of some fungi and wood
connected with agrosystem of Belarus. In general, the study showed that local species of fungi Tricho-
derma can be defined for the later use as an alternative to pesticides in the local agrosystem.
Keywords: mushrooms, strains, soil, wood, diseases, isolates.

Mushrooms are a vast group of organisms, the number of species of which according to
Hawksword can reach 1.5 million. The genus Trichoderma is currently one of the most stud-
ied. Trichoderma species are producers of enzymes (cellulases, chitinases, pectinases, xy-
lanases, serine-dependent proteinases, etc.) used in pulp and paper and food industries, in
production of detergents, in production of alcohol, in recycling waste containing cellulose into
glucose, in production of feed additives and in textile industry. Medications based on antibiot-
ics, toxins, and fungal enzymes of this genus are made for biological control of diseases and
stimulation of plant growth. Trichoderma is also used for biological soil cleaning and com-
posting. Other properties of Trichoderma spp are also known. Thus, Trichoderma species that
affect commercially grown mushrooms and damage building structures have been identified.
They can cause allergies and deep mycoses in people with reduced immunity. Representatives
of the genus Trichoderma can be found in almost all soils. They are considered at least par-
tially responsible for the effect of biological control of phytopathogens in suppressive soils,
where crops and trees are not exposed to pathogen influence and mycotoxin release into the
environment. The ability of Trichoderma metabolites to suppress insect vital activity was
found. Currently, mycologists studying Trichoderma face a number of questions: the system-
atic position of the species, adequate identification methods, the construction of a natural phy-
logenetic tree, geographical spread, diversity and identification of the ability to antagonistic
activity to phytopathogens among all species of this genus, the presence in nature of new spe-
cies that can still be found, etc. (Alimova F., 2005).

The purpose of this research is to study the spread of Trichoderma fungi in agricultural
and urban areas of various origins, to find potential sources of Trichoderma emission, and to
create a collection of Trichoderma strains of various origins.

To achieve this goal, we planned to solve the next tasks:

1) to select samples of soil and other materials to isolate the Trichoderma;

2) to separate fungi from selected materials and isolate Trichoderma samples;

3) to select homogeneous Trichoderma morphotypes to create a collection of isolates;

4) to study isolates according to biological medium complex of morphological features.

The work was carried out during 2020/2021. A number of standard microbiological
methods were used for this work: isolation and cultivation of fungi on various biological me-
dia, including selective media (Czapek medium, Czapek medium with CMC), microscopy,
and morphological study of fungi. The growth of fungal mycelium was also evaluated.

As a result, from the selected materials, we have identified fast-growing strains of fungi
of the genus Trichoderma, that in the future could be used in production conditions.
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TEXHOJIOTUSI CMETAHBI C NOBBIIIEHHON BUOJIOTMYECKOM
IEHHOCTBIO 1 AHTUOKCHUJIAHTHOM AKTUBHOCTBIO
HA OCHOBE CJIMBOK U IMAXTbI
Yexanosa I0.10., Cxokosa O.U., Menex T.B., bauioyk K.IO.
Benopycckuii 2cocyoapcmeennwiil yrnusepcumem nuyeulx U XUMUYECKUX MexHOL02Ull

Abstract: the technology of sour cream production with increased biological value and pronounced
antioxidant activity is developed, including the use of cream and buttermilk as raw components, ob-
tained from the method of cream knocking down during oil production, which made it possible to im-
prove product quality during storage, expand raw resources, rationally organize the product produc-
tion without changing traditional technologies on existing technological equipment, as well as reduce
the cost of the finished product.

B nocnennue roasl MosouHasi npoMblnuieHHOCTh PecnyOnuku benapyck HampasieHa
Ha co3aHue (PepMEHTHUPOBAHHBIX MPOJYKTOB (PYHKIIMOHAIBHOIO Ha3HaueHus. Ha cerogusii-
HUN JIeHb IIMPOKO BOCTPEOOBAHHBIM KHCIOMOJIOYHBIM MPOIYKTOM, IMOJIB3YIOIIUMCS 0O0JIb-
IIMM CIIPOCOM B pallMOHE MOTpeOuTeNel BCeX BO3PACTHBIX KAaTETOPHiA, SBISETCS CMETaHa,
JUTS TIOJTYy4YEHUsl KOTOPOH, KaK MPaBUIIO, IPUMEHSIOT CIMBKHU-ChIphE HaTypaibHbie. Ha psay c
9THM, B KaYeCTBE CHIPbEBBIX KOMIIOHEHTOB B COCTAaBE CIMBOYHBIX CMeCel MOTYyT ObITh HC-
MOJIb30BaHBI M IPYTUE BUABI MOJIOYHOTO CBHIPBS, HAIIPUMEP, IMaxTa — MOOOYHBIN MPOAYKT Mac-
nonenus. [lpuMeHeHne nmaxThl B TEXHOJOTUU CMETaHbl UMEET HAyUHBIM U MPAKTUYECKUN UH-
Tepec, MOCKOIBKY MOKET MO3BOJHUTH MOBBICUTH OMOJIOTHYECKYIO U MUTATENBHYIO IIEHHOCTh
TFOTOBOTO MPOAYKTA, YCUJIUTh aHTHOKCHIAHTHBIE CBOICTBa 3a cueT OOOramieHus HeHHBIMU
KOMIIOHEHTaMU MOJIOYHOTO YKUPa B BUEC OCTKOBO-TICIIUTHHOBOTO KOMIUTIEKca (GoCc(OIUIHIOB,
OeJIKOB U YTJIEBOJOB, a TAaKXKe MPUPOJIHBIX AHTUOKCUIAHTOB M MOJUHEHACHIIIEHHBIX KUPHBIX
KUCJIOT JIMHOJICBOM, TMHOJICHOBON U apaxuJ0HOBOM, KpOME TOrO MOXKET CIOCOOCTBOBATH I10-
BBIILICHUIO CTAa0MIBHOCTH 00Pa30BaBIIEHCs SMYJIbCUHU 32 CUET MEIKOIUCIIEPCHOCTH YKUPOBBIX
[IAPUKOB MAXThl, YTO B COBOKYMHOCTHU IMO3BOJIUT 3HAUYUTEIBHO YJIYUIIUTh [MOKA3aTEIN Kaye-
CTBa TOTOBOTO MPOAYKTa. TakuMm o0pa3oM, Iebi0 PaboThl sIBUJIACh pa3paboTka TEXHOJIOTHH
CMETaHbI C MOBBIIIEHHOW OMOTOTUYECKON IEHHOCTHIO U BBIPAXXKECHHONW aHTHOKCUJIAHTHOU aK-
TUBHOCTBIO C WCIIOJIb30BAaHWEM B KaU€CTBE CHIPHEBBIX KOMIIOHEHTOB CIMBOK W BTOPUYHOTO
MOJIOUHOTO CBHIPHEBOTO PECypca MaxThl.

B kauecTBe 00BEKTOB HccIe10BaHUM B pa0OTe BhICTyNAIN 00pa3ibl CMETaHbl HA OCHO-
BE ChIpbs PA3HOTO KOMIIOHEHTHOTO COCTaBa C MacCOBOIl joseil sxupa (nanee m.a.k.) 10-20%.
B kauecTBe ONMBITHBIX OBUTH 00PA3I(bl CMETAHBI HA OCHOBE KOMOWHUPOBAHHON CMECH CITUBOK
U TIAXThl, B Ka4eCTBE KOHTPOJbHBIX — HA OCHOBE HATypaJbHBIX CIMBOK. (151 mpom3BOACTBa
CMeTaHbl IPUMEHSJIM TOMOT€HU3UPOBAHHbIE CIIMBKH ¢ M.J.K. 10-33% u naxty ¢ M.1.k. 0,7%.
B xozme paboTel mpoaHanTu3UPOBAaHBI OPraHONEeNTUYECKUE, GUBUKO-XUMUYECKUE U PEOIorHye-
CKHE TTOKa3aTeJId TOTOBBIX MPOAYKTOB MPU XPAaHEHUU B CTAHJAPTHOM TEMIIEPATYPHOM PEXKH-
Me (4+2)°C B TeueHue 45-T1 CyTOK.

B pesynbrare npoBeneHHs HayuHBIX HCCIEAOBAHUN pa3paboTaHa TEXHOJIOTHS MPOU3-
BOJICTBA CMETaHbI C TMOBBIMICHHOW OMOJOTMYECKON HEHHOCTHIO M BBIPAKEHHOW aHTHOKCHU-
JAHTHOM aKTUBHOCTBIO, BKJIFOYAIOIIAsl MCIIOJIB30BAaHUE B KAYECTBE CHIPHEBBIX KOMIIOHEHTOB
CIIMBOK U TMAXThI, MOJIYYCHHON OT crocoba cOMBaHUS CIMBOK IMPH MPOU3BOJCTBE Macia, YTO
MO3BOJIWIIO YIIYUIIUTh MOKA3aTEIM KauyecTBa MPOAYKTa MPU XPAHCHHUH, PACIIUPUTH CHIPHEBBIC
pECYpCHI, palOHATBHO OPraHU30BaTh MPOU3BOJICTBO MPOAYKTA, HE MEHsSsS TPaJAULIUOHHBIC
TEXHOJIOTMHM Ha CYIIECTBYIOUIEM TEXHOJIOIMUECKOM O0OpYJIOBaHHM, a TAaKKE€ CHU3UTH cede-
CTOUMOCTH TOTOBOTO MPOAYKTA.

163



BUOJIOI'MYECKU AKTUBHBIE BEHHIECTBA KIIEBEPA KPACHOI'O
TRIFOLIUM PRATENSE U NIEPCIIEKTUBBI UX IPUMEHEHUSA
Yepusasckas E.C.

Bumebckuti cocyoapcmeennviil ynusepcumem umenu I1.M. Maweposa

Abstract: rearches were conducted, according to the results of which the presence of biologically ac-
tive compounds with different structures and effects on the human body was found in the aboveground
part of the clover. The analysis of the literature sources shows that the information about the chemical
composition of Trifolium pretense, which grows on the territory of the Republic of Belarus, is very
limited and not generalized. For these reasons, the study of biologically active substances contained in
the aboveground part of Trifolium pretense is an important and urgent task.

Knesep kpacHblii Trifolium pretense siBIS€TCSl TPaBIHUCTBIM PAaCTEHUEM, UMEIOLIUMHU
JIOBOJIGHO Pa3BUTYIO KOPHEBYIO CUCTEMY M OOPa3yIOUIMMHU OOJIBIIOE KOJMYECTBO CEMSH, H3-
3a 4ero ObICTPO PACHPOCTPAHSIIOTCS, UMEIOT BEICOKYIO CKOPOCTh OCBOEHUS TEPPUTOPHH.

B TI'ocynapctBennsix apmaxonesx Pecyonuku benapycs u Poccuiickoit @enepanum,
EBponeiickoit 1 bputaHckoil OTCYTCTBYIOT CBeleHHUsI 00 3TOM pacteHuu. OJHAKO, KIIEBEP
KpacHBIN IIMPOKO MCIOJIB3YETCSl B HApOoAHON MenuuuHe. COrIacHO JUTEPaTypHBIM JaHHbIM,
Ha/I36MHas 4acTb 3TOr0 PacTeHMs 00JIafaeT aHTUOAKTEpHUaIbHBIM, PAHO3AKUBIISIFOIIUM, TIPO-
TUBOBOCHIAJIUTENIBHBIM, BSDKYLIUM M UMMYHOMOJEIUPYIOIIUM IEHCTBUEM. B HEKOTOpBIX pe-
TMOHAaX HaJ[3¢€MHas 4acTh KJIEBEPA UCIIONIb3YETCA B KAUECTBE MPOAYKTA TUTAHMUS.

Panee nmpoBeeHbl Hccae10BaHus, IO pe3yJIbTaTaM KOTOPBIX B HAJ36MHOM 4acTu KJeBe-
pa yCTaHOBJIEHO HAJIMYME B HUX OMOJIOTMYECKU aKTHBHBIX COCIMHEHUI ¢ Pa3IN4HON CTPyK-
Typo#l ¥ BO3JEHCTBUEM HAa OPTaHMU3M 4YE€JIOBEKAa. AHAJIN3 JINTEPATYPHBIX HCTOYHUKOB IOKA3blI-
BaeT, yTo MH(pOPMAIUs 0 XUMHUYECKOM cocTtaBe Irifolium pretense, mpou3pacTaromero Ha
tepputopun Pecrybnuku benapych, Becbma orpannyena u He ooo0miena. [1o stum npuuuHam
ucciieloBaHle OMOJIOTMUECKH aKTUBHBIX BEILECTB, COACPKALIMXCS B HaA3eMHON YacTu Trifo-
lium pretense, SIBNsICTCSI BAXKHOUM U aKTyaJIbHOU 3a1aueil.

JU1 KOIMYEeCTBEHHOTO OINpENIEIeHUs] BCEX OMOJIOTMYECKH aKTUBHBIX BEILECTB MCIIOJIb-
30BaHbl CIEKTpo(oTOMETpHUUECKHe MEeTOIbl. JlaHHBIE METO/IbI HECJIOKHBI B BBIIIOJIHEHUH, HE
TpeOyroT OONMBIINX BPEMEHHBIX U (DMHAHCOBBIX 3aTpart. MccrnemoBaHus IPOBOIMINCH Ha Oase
n1abopaTopun CTPYKTYypHO-(YHKIMOHANBHBIX ucciaenoBanuii BI'Y umenu [1.M. Mamepoga.
Juns ciektpodoromepun uctonb3oBaiu crnekrpodoromerp Solar (PB). O6paboTky momydeH-
HBIX JaHHBIX IPOBOMIHN B mporpamme Excel.

[TpoBeneHHBIC CCTIETOBAHUS TTO3BOISAIOT CHOPMYIMPOBATH MPAKTHUECKYIO 3HAYUMOCTD.
W3BrieyeHusi, NOJyUEHHBIE U3 HAI36MHOM YacTH KJIEBEpa KPACHOIO SIBIISIOTCS HEIOPOTMMH U
JOCTYIHBIMHU, UX YJIOOHO MCIOJIB30BaTh HE TOJIBKO NIl CO3JAHMSI JIEKAPCTBEHHBIX CPENCTB,
HO U B KOCMETHYECKOW INPOMBIIUIEHHOCTH, HallpUMep, BBOIUTh B KOMIIO3ULMH JIOCHOHOB.
DKOHOMHYECKAs] 3HAYMMOCTh 3aKJIF0YAeTCsl B JIOCTYITHOCTH M HEBBICOKON CTOMMOCTH ChIPbS
JUISL TIOJTyY€HUs DKCTpakToB. KiieBep KpacHBIN SIBISIETCA HENPUXOTIMBBIM K YCIOBUSIM BHEIII-
Hell cpefbl AUKOPACTYILIUM PAaCTEHUEM C BBICOKOW CKOPOCTBIO PaclpOCTPAaHEHHs! U BCTpeya-
€TCsl NMPAKTUYECKU IMOBCEMECTHO. DKCTPAKThl U3 TAaKOTO HEIOPOTOro M JOCTYIHOIO CBIPBS,
3aroTOBJICHHBIE B Mepuo/ OyTOHU3ALMK PACTEHMsI, MOIJIM Obl MCIOIb30BaTHCS B NMPOU3BOJI-
CTBE JIEKAPCTBEHHBIX CPEJCTB, OMOJOIMUECKH aKTUBHBIX J00ABOK U KOCMETHUYECKON MPOIYK-
IIMM OTEYECTBEHHBIX Npou3BoauTesneil. ConuaibHas 3HAYMMOCTb COCTOUT B OOOCHOBAaHUU
NEePCHEKTUBHBIX HANpPaBICHUN HUCIOJNb30BaHUS OMOJIOTMYECKH AaKTUBHBIX BEILIECTB KIIEBEpa
KpPacHOTo: (apMaKoJIOTHs, CTOMATOJIOTHS, I€PMATOJIOTHS, OTOPHHOJIAPHHTOJIOTHS, KOCMETO-
JIOTHS, MUILEBAsE IPOMBIIITIEHHOCTD.
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HAYYHASA CEKIIUA «<MEJINITUHA. CAHUTAPUSI.
MEJIUIINHCKASA TEXHUKA>

A R GOGIRET B 5 5 M A
Liang Yongqi (7K ), Luan Chunpeng (F&2), Wu Yi (iH2),
Wu Yang (R /#), Sun Pengshu (7D IB#7)
i BT R

Abstract: as a new type of nano-materials, metal nanoclusters have gained wide attention in chemistry,
materials, biology and so on._In this project, the blue green fluorescent carbon nanomaterials with
rich functional groups will be prepared by hydrothermal synthesis technology, using natural bio-
molecular bovine serum protein as precursor BSA@CDs. A new type of carbon nano coated silver
nanoclustered composite was further prepared by using CDs as template (CDs@AgNCs). The pre-
pared CDs was used as template to further prepare a new carbon nano-coated silver nanocluster
composite (CDs@AgNCs). The prepared new composite CDs@AgNCs has a double emission signal
with good separation degree, it can realize the visual detection of dopamine and copper ions by the
change of fluorescence signal ratio, effectively eliminating the interference of environmental factors.
Keywords: fluorescent probe; dopamine; copper ion, detection.
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Keap1/Nrf2/HO-1 3@ B8 7E P B2 By R 47 /)5 bR BEAE UM R R %
AR A KL 5T
Zhang Peng (5K/5)
by R

Abstract: (Objective) To investigate the effect of paeonol on oxidative damage in mice with acute pan-
creatitis. (Method) In this study, a mouse model of acute pancreatitis was established by injected in-
traperitoneally with 20% L-arginine, and the experimental animals were randomly assigned to the
blank control group acute pancreatitis model group and the paeonol low-medium-high dose group (25,
50, 100 mg/kg-bw). Except blank control group, the other 4 groups were injected intraperitoneally
with 20% L-arginine after 5 days of normal gavage of paeonol, and serum of mice were taken to
measure the oxidation index (MDA SOD) 6 hours later, and pancreatic tissues of mice were taken to
observe the pathological changes; At the same time, immunohistochemical sections of pancreatic tis-
sue MPO were made to observe the histopathological changes, the distribution and activity of MPO.
The mRNA expression levels of HO-1. Keapl and Nrf2 in pancreatic tissues of each group were de-
tected by fluorescence quantitative PCR, and the protein expression levels of HO-1. Keapl and Nrf2
were detected by Western blot. Conclusion: Paeonol may alleviate oxidative damage induced by L-
arginine in mice with acute pancreatitis by activating Keap 1/Nrf2/HO-1 signaling pathway. This study
provides theoretical reference for the pathogenesis of acute pancreatitis and the development of relat-
ed drugs.

Keywords: paeonol; oxidative injury, pancreatitis, L—arginine;, mechanism.
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Zhang Weijia (515 4%), Huang Haiyuan (#/5)R), Qi Xiaodong (S HE %)
U BHEE T A

Abstract: in order to protect the health of the fitness crowd, provide reasonable temperature and hu-
midity, as well as the warning of dangerous posture.

Keywords: Bodybuilding, Temperature and humidity sensor, LED display, Sports equipment, Human
motion attitude sensor.
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Zuo Aojie (Z1H), Zhao Jianan (X E), Chen Xin (/%:7%)
T PE T A5

Abstract: intelligent nursing crib is a nursing product that provides different services to infants of dif-
ferent ages on the platform of crib. It uses generic cabling technology, behavioral intelligent analysis
technology, temperature, humidity, audio discrimination technology, automatic warning technology,
network communication technology and crib protection facilities. To construct the early warning sys-
tem of observing the infant's state and monitoring the infant's dangerous state, reduce the risk of in-
fant accidents, and reduce the pressure of parents on nursing.
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MOAUPUILINPOBAHHBIE HETKAHBIE MATEPHUAJIbBI
C YAYUIIEHHBIMHU ®UJIBbTPAIIMOHHBIMU U AHTUBAKTEPUAJIbBHBIMU
CBOVICTBAMM JJ151 MEJJMIIMHCKUX MACOK
Asoeesa E.B.!, Muxanxo A.M.?
Uncmumym xumuu noevix mamepuanoe HAH Benapycu
’Tomenvckuil 2ocyoapemeenniil ynueepcumem umenu @. Ckopurbl

Abstract: it was found that the solution modification methods do not impair filtration characteristics
of nonwovens, while the electron-beam applying of micro- and nanocomposite layers based on PTFE
and copper can significantly increase the efficiency of bacterial filtration efficiency from 78,75% to
96,66%, measured on the developed stand.

Vcrnonb30BaHue CPeACTB MHIUBUAYATbHON 3allUTHl OKAa3bIBAETCS OJHOW M3 Hamboiee
3 PeKTUBHBIX Mep I MPOPUIAKTUKN WHMEKIUNA U MOXKET CIIOCOOCTBOBATH OTPAHHUYCHHIO
pacnpocTpaHeHHs psijia BUPYCHBIX HHGEKIHiA, B ToM uucie 1 COVID-19.

CoBpeMeHHbIe PabOTHI MO MOBBIMICHUIO d(HPEKTUBHOCTH (DHIIBTPALIUN adPO30JI UH]IU-
BUAYyaJIbHBIMU 3AIIUTHBIMH MAacKaMU OPUEHTUPOBAHBI, MPEK/E BCETrO, Ha MOBBIIMICHUS (PUITh-
TPALIMOHHBIX CBOMCTB CaMOIr0 HETKAHOTO BOJOKHHCTOTO MOJMMEPHOrO MaTepuaia IyTeM
HAIpaBJICHHOTO U3MEHEHHS €ro CTPYKTYpbl. B 3ToM CBs3M, 10CTaTOYHO 3(PPEKTUBHBIMU SIB-
JISIIOTCSL pacTBOPHBIE M 0€3 pacTBOpHBIE (BaKyyMHbIE IJIa3MOXUMUYECKUE) METOJbI MOBEPX-
HOCTHOT'O MOJIU(HUIIMPOBAHUS, IPUMEHEHUE KOTOPBIX MO3BOJIAET PEaln30BaTh BO3MOXKHOCTD
MPOSIBJICHUS KaK HOBBIX «HE MEXaHMYECKUX» MEXaHU3MOB (QUIIbTpaluu (3JIEKTPOCTaTUYECKO-
r'0 WIK aacOpPOLMOHHOTO B3aMMOACHCTBUS 3a CUET KYJIOHOBCKHX, cuil Ban-nep-Baanbca), Tak
U aHTHOAKTEePHAIIbHBIX, IPOTUBOBUPYCHBIX CBOUCTB.

B UXHM HAH benapycu coBmectHo ¢ ['TY um. @. CxopuHbl BegyTcs cucTeMaTHye-
CKHe palOoThI MO MOBBHIMICHUIO (PHIIBTPYIOMIUX MapaMeTPOB MATEPUATIOB, B TOM YHCIE U (-
dextuBHOCTH OakTepuanbHOU QuubTpamuu (Db®D) 0TeYeCTBEHHBIX HETKAHBIX MAaTEpPHAIIOB
Mapok «AxBacnan», «Crmanbdem» u ap. npou3BoactBa OAO «CBeTo10ropck XMMBOJIOKHOY.

Llenp manHOW pabOTHI 3aKIOYagach B pa3pabOTKe HOBBIX MOAU(DUIMPYIOIIUX CIIOEB,
MO3BOJIAIOIINX YBETUUUTh (PUIIBTPYIOIINE MapaMeTphl HETKAHBIX MMOJIMMEPHBIX MaTepUAIOB, a
Tak)Ke COOOIIUTH UM HOBBIC aHTHOAKTEpHUATbHBIC CBOICTBA.

JInst moCTHKEHUsST TIOCTABJICHHOW IIEM ObLUT CIIPOCKTHUPOBAH U coOpaH J1abopaTOpHBIHA
CTEeH[ JUIi OLUEHKHU 3()(HEKTUBHOCTH BO3AYIIHON (PUIBTpAIMK a3p0O30JIel ¢ pa3MepOM YaCTHIL
ot 0,3 mxkm 110 10 MKM. PacTBOpHBIMH METOJIAMU M METOJIOM 3JIEKTPOHHO-TYYE€BOTO JAUCIIEP-
THpPOBAaHHUS B BaKyyMe ObUIO MPOBEAECHO MOBEPXHOCTHOE MOAM(PHUIIMPOBAHUE OTEUECTBEHHBIX
HETKaHBIX GUIBTPYIOMIUX MAaTEPUAIOB HA OCHOBE MOJIHUIIPONHIICHA.

Y CTaHOBJIEHO, YTO PACTBOPHBIE METOJIbI MOAU(DUIIMPOBAHUS HE YXYALIAIOT (GUIBTpAIU-
OHHBIE XapaKTEPUCTUKN HETKAHBIX MaTEpUAJIOB, B TO BPeMs KaK 3JIEKTPOHHO-Ty4YeBOE HaHECe-
HHE MHUKpPO- ¥ HAaHOKOMITO3MLIMOHHBIX CJIOEB Ha OCHOBe mnonurerpadropstwieHa ([ITDD) u
Me/IU MO3BOJISIET 3HAYUTEIHHO MOBBICUTH 3(()EKTUBHOCTH BO3AYIIHON (uubTpanuu ¢ 78,75%
10 96,66%, m3MepeHHyI0 Ha pa3paboTaHHOM cTeH[e. JlaHHBIN (akT, MO-BUIUMOMY, CBS3aH C
MPOSIBIIEHUEM BO3MOKHOTO AJIEKTPOCTATUYECKOTO B3aMMOACHUCTBUS a3p030Jisi C MOJYyYEHHBIM
neKTpeTHbIM NOKpbITHEM M3 ITT®D. Kpome Toro, cormacHo pesyibraraMm, NOJTYYEHHBIM B
PVYII «Hay4yHO-TTpakTHYeCKHA IEHTP TUTUEHBD», KOTOPOE MPOBOAMT CEPTHPHUIIMPOBAHHBIC HC-
nbITaHus 1o oueHke Db®d, nanHple MOANUIIMPOBAHHBIE MaTepPHAIbI MTOKa3an 3HaueHue 96,4-
97,2%. OtmeTum, yto Ob® MaTepuaioB 6e3 MOAUMUIUPYIOIIETO €105, KaK MPaBUIIO, COCTaB-
ms1a MeHee 90%, a U1 MEIUIMHCKUX MAacOK 3Ta BeJIWYMHA JOJDKHA OBITH Oonee 95%. Takum
00pa3oM, ¢ TIOMOIIBIO ITA3MOXUMHYECKOTO MOAN(DHUIIMPOBAHHS TOBEPXHOCTH HETKAHBIX MaTe-
pHanoB OBLJIO JOCTUTHYTO 3HAUMTENHHOE yBETUYEHUE (PHIBTPAIMOHHBIX CBOWCTB HETKAHBIX
MaTepHalioB, a HAJIMYUE MUKPO- U HAHOYACTHI] MEIU MOXKET 3HAUYUTEIHHO MOBBICUTh UX aHTH-
OakTepHuanbHbIe (POTUBOBUPYCHBIC) CBOMCTRA.
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IMPOEKTHAS JEATEJBHOCTH B UHKJIFO3UBHOM CPEJIE. PASPABOTKA
MOBUWJIBHOT'O ITIPUJIOXKEHUSA «INWARM)»
Anopeuiuyx A.O, Bunuuyx O.H., Cmegusax IO.B.
benopycckuii 2ocyoapcmeennbiil ynusepcumem uHGOpMamuKu U paouod1eKmpoHuK,
Qunuan « Munckuti paouomexHuyeckull Koaneoxtc»

Annomauusa: m00smM ¢ 02PAHUYEHHBIMU 803MOICHOCAMU OOCAMOYHO CLOJICHO NEPeosueamvcs 8
OCeHHe-3UMHULL NepUO0 86UOY NO2OOHBIX YCIOBUN U 803MONCHOCBIO nepeoxaadxcoenus. [lpobrema
00CMAMOYHO Ccepbe3Ha OJisl MATOMOOUTbHBIX IUY, UMEIOUUX XpoHuYeckue 3abonesanus. Ilpoananusu-
posas Oanuyro npobaemy, 0bl10 NPUHAMO peutenue o0 paspadbomke ycmpoucmea 071 nodozpesa no-
OyuKY 0151 UHBAIUOHOU KOACKU.

Abstract: it is quite difficult for people with disabilities to move around in the autumn-winter period
due to weather conditions and the possibility of hypothermia. The problem is serious enough for peo-
ple with limited mobility who have chronic diseases. After analyzing this problem, it was decided to
develop a device for heating the wheelchair cushion.

Pa3paboTka ycTpoiicTBa NEHCTBUTEIHHO HEOOXOMMA, YTO TMOATBEPIKIACT MPOBEACHHBII
OTIPOC JIIOJIEH C OrpaHMYEHHBIMU BO3MOKHOCTSIMH MOJIOJIEKHOTO OOILIIECTBEHHOTO OOBEINHEHHUS
«OTKpoBeHHe» B mepuo] ¢ Aekadps mo sHBapb Mecsipl 2020-2021 roga. Pesynsratsl onpoca:
YJIEHbl MOJIOJICKHOTO OOIIECTBEHHOTO 00bEAMHEHHS, UMEIolHe | TpyIny UHBAIUIHOCTU U JIETH
¢ 3 u 4 cTeneHpl0 yTparthl 310poBbs, Oonee 60% ONMPOIIEHHBIX B 3UMHHIA TIEPUOJ BBIXOIAT Ha
YIWLy B KpalHE PEIKUX CIy4asX W Ha HEMpOJOJDKHUTENbHOE BpeMs. Ompoc mokasan, 4to 59%
OIPOIIEHHBIX PHOOpENU Obl HarpeBaTeIbHYIO MOAYIIKY, €CJIM OHA ObI ObLIa B MPOAKE OTHOCH-
TEJILHO HEOOMbIION cTonMOCTH. Ha OCHOBaHMM CTaTUCTUYECKUX JAaHHBIX ObUIO MPUHSTO pelle-
HHME PEAM30BaTh YHUBEPCAIBbHYIO CUCTEMY MOI0TPEBA CUIEHBSI MHBAINAHOMN KOJISICKUA U KaK J10-
MOJIHEHHE K HEMY — MOOMIIbHOE MpuiiokeHne. Pa3paboTraHHOE yCTpOMCTBO MOAKIIIOYAETCS 1O
cetu WiFi k MmoOuisHOMY TenedoHy. YTpapieHHe YCTPOHCTBOM pean30BaHO OCPEACTBOM An-
droid-nmpunoxxenust «INwarmy.

[Tpu pazpabotke mobmibHOTrO npuinoxkeHus «[INwarmy» mog OC Android Obu1 BbIOpaH
crmoco0 KOMMYHHKAIIUA MEXKy CUCTEMOM mojorpeBa u npuwioxkeHuem mo WiFi, B kadecTBe
00JTaYHBIX TEXHOJOTMU JJIsl MOJyueHHs JaHHBIX MCIIONB30BaH MpPOTOKos Message Queuing
Telemetry Transport (MQTT).

st oborpeBa MpUMEHSIETCSl JIEMEHT HarpeBa U3 YIJIEpOAHbIX HUTEH. [lji1 m3mepeHus
TEeMIIepaTypbl HarpeBa HMCHOJb3yeTcs aatdyuk Temrepatypbl Dallas DS18B20. Harpes mo-
nymku ot 20°C no 35°C npoucXoauT B T€YEHUU 5S—6 MHUHYT, MOCJIE YEro YCTPOMCTBO MOJI-
JEP)KUBAET YCTAHOBJICHHYIO TeMmIeparypy. MakcumanbHas TemriiepaTypa mojorpea 65°C.
[lutaHue ycTpoWCTBAa OCYIIECTBISACTCS OT aKKyMyssiTopHodt Oartapem  LLiitoKala
12V9800mAh, 3apsina akkyMyJsTOpa JOCTATOUYHO Ha 2—3 yaca HENpepbIBHON pabOTHI B 3aBU-
CHMOCTH OT TIOTOJIHBIX YCJIOBHH. MakcuManbHas motpedisemas MomHOCTs 50 BaTT, MaKkcH-
MaJIbHBIA TOK noTpednenus 2,4 A.

OCHOBHBIM KOMIIOHEHTOM pPa3pa0OTaHHOTO YCTPOWCTBA SIBJIACTCS IMPOTPAMMHPYEMBIN
MuKpokoHTposuiep ESP32, koTopelil moakimoyaercs kK ceTd u padotaet o npotokoiay MQTT —
YIPOIIEHHBIN CEeTeBOM MpoToKoi, padoTatomuii moBepx TCP/IP, opueHTHpOBaHHBIN 17151 00-
MEHa COOOLICHUAMHU MEXAY YCTPOHCTBaMHU MO NPUHIMITY H31ATENb-TIOANUCYUK. JlaHHBIN
MHUKPOKOHTPOJIJIEP MOJKIIOYAETCS K TOUKE CETH 4epe3 BeTpoeHHbIM WiFi-Moaynnb B MUKpO-
KOHTPOJIIEpE U yIpasisieTcs ¢ TenedoHa yepes MoOmibHOe mpuioxenne « INwarmy.

Br16op anemMeHTHOM 0a3bl MPOBOAUTCS HAa OCHOBE CXEMBI DJICKTPHUECKOW MPUHITUTIN-
QJIBHOM, C yUYETOM H3JIOKEHHBIX B TEXHUYECKOM 33JJaHUU YCIOBHN U TPeOOBAHUH K BHEIIHUM
BO3/JICHCTBUAM. DKCITyaTallMOHHAs HAJIEXKHOCTh ONpeEIeiIeTCsl Ha MPaBHIILHOM BhIOOpE TUIIA
AJIEMEHTOB YCTPONCTBA U UX PEKUMOB, HE JAOITyCKAIOUINX MIPEIEIbHO AOMYCTUMBbIX.
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OPT'AHBI IIUINEBAPEHUS U UHO®EKIUSA COVID-19
Ban Corusn, /loyenko 3.A., Bypaxos U.H., Pvikosckuii /.M., FOpkesuu U.B., Mopo3z A.C.
Benopyccruii cocyoapcmeennwiii MeOUyuHCKUll yHugepcumem
T'opoockas knunuueckas 6orvnuya Ne 6 2. Munck

DIGESTIVE SYSTEM AND COVID-19 INFECTION

Abstract: to study a clinical and laboratory data reflecting the digestive system dysfunctions and nu-
tritional status abnormalities in hospital patients with COVID-19 infection. To propose methodologi-
cal approaches for correction of the identified disorders.

O0ocHoBanmne mnesnecoodopasHoctu. C ydyeTOM 53KOHOMHYECKHMX IIOTEPh, MEIUKO-
COLMAIBHBIX M TICHXOJOTHYeCKHMX puckoB manaemus uHPekmumn COVID-19 sBrusercs B
HacToslIlee BpeMs BeIyLIUMM TIJI00aJbHBIM BbI30BOM. HapyleHus opraHoB MNUIIEBapeHUs
(Hapsay ¢ pecHMpaTOPHBIMM HAPYIIEHUSIMU) SIBJSIOTCS BaXKHEHIIMM KIMHUYECKUM HHIMKA-
TOpPOM Te4eHHUs 3a00JIeBaHMsI B OCTPOM NEPHOJE U MOTYT BIHATh Ha peaOUIMTAMOHHBIN pe-
CypcC OpraHu3Ma B pe3uyajbHOM MEPHO/IE.

Lesasb padoTbl. M3yunTh KIMHUKO-1a00paTOpHBIE AaHHBIE Y MAIMEHTOB CTallMOHApa C
uHdpexnuer COVID-19 B KOHTEKCTE TaCTPOIHTEPOJIOTUIECKON M TenaTo-TTaHKpeaTHYeCKOU
[aTOJIOTUHU, TOTPEOHOCTH B HYTPHEHTaX B COOTBETCTBUHM C KOMOPOUAHOCTHIO. C MOMOILBIO
CTaTUCTUYECKUX METOJIOB MPOBECTH aHAIM3 U ONpPEAEIUTh 3aKOHOMEPHOCTU BO3HUKHOBEHHS
OTKJIOHEHUH (DyHKIIMOHUPOBaHMS CUCTEMBI MUILEBAPEHUS M MOTPEOHOCTH B HYTPUEHTAX Y
naneHToB cranunonapa ¢ umHpekmuerr COVID-19. C yuyeToM KIMHHKO-AEMOTpapuIecKux
0COOEHHOCTEM T'OCHMTAIM3UPOBAHHBIX MAIUEHTOB YTOYHUTH PHUCK-(PAKTOPHI HYTPUTHBHBIX
HapyueHui naureHToB ¢ uHpekuuein COVID-19 rocnuTtain3upoBaHHBIX B OTIEICHHUE aHE-
CTE3HOJIOTMU M peaHuManuu. Ha ocHOBe MoJTyueHHBIX JAaHHBIX U MO pe3yjbTaTaM aHaJn3a
MHUPOBBIX TEHACHLUN OINpPENEIUTbh HAIPaBJICHUS KOPPEKLHH YCTAHOBJIEHHBIX MaTOJOTHYe-
CKHX CIIBUTOB Yy MAI[MEHTOB cTaruoHapa ¢ uHpekuueir COVID-19.

Martepunansl U MeToabl. B uccieoBanne miaHupyeTcsl BKIIOUYUTh MAIMEHTOB, TOCIHU-
TaJIM3UPOBAHHBIX B OTJENEHUS KIMHUKU. V3yueHHe CUMITOMOB, OTHOCSALIMXCS K OpraHam
NUIIEBAPEHUS, BHIITOIHACTCS KaK B X0JI€ KIIMHIHYECKOTO HAOIIONCHUS U JICUCHUS MAIlEHTOB,
TaK ¥ MpHU aHaIM3€e MEAMLMHCKUX KapT CTAllMOHApHBIX MalueHToB. Bepudukamnus nuarsosa
IIPOBOJUTCA ITyTEM TeCTHpOBaHMs ManveHToB Ha Hanuuue PHK Bupyca m anturen x PHK
COVID-19 (Ig M, Ig G).

IIpeaBapuTenabHbie pe3yibTaThbl. [lonaisromniee OONBIIMHCTBO MAIIMEHTOB ¢ UH(EK-
et COVID-19 (1000 yen.) umenu cUMITOMBI HapylIeHUs! (YHKIIMKA OPTaHOB MHUIIEBAPEHUS
(83,8%) Hapymienuss ¢pyHKIUMN OpraHoB MUILIEBAPEHMSI MPEACTABICHBI IIUPOKUM CIIEKTPOM
KJIMHUYECKHX MPU3HAKOB, UMEBIIUX MECTO B J1e0r0Te 3a00JIeBaHUSA: aHOPEKCUS Pa3IMYHON
CTETIEHU BBIPAXCHHOCTH, TUCKOM(OPT B SMUTACTPUH, B3AYyTHE KMBOTA, TOUIHOTA, PBOTA,
JMCTEeB3Us, aHOCMMUSL, KUAKUNA cTyl. Hanbosee yacTbiMu jkano0aMu NallMEeHTOB ¢ UHEKIUeH
COVID-19 6bumn anopekcus (82,5%), mucressus (35,6%) u muapes (29,3%). I'actpounTe-
CTHHAJIbHbIE CUMIITOMBI BOSHUKAJIM TAKXE U B MPOLIECCE JEUCHHsI MAIMeHTOB: Juapesi, TOLI-
HOTa, pBOTA, B3yTHE )KXUBOTA. JIabopaTopHbIe MPU3HAKK HApYIICHUs (DYHKIMH ITEYeHN 00Ha-
pyXxeHbl y 68,5 % manueHToB ¢ MHEBMOHMEH, accoliuupoBanHoi ¢ nHdpeknueit COVID-19. B
TOM YHCJIC€ OTKJIOHEHHsS OT HOpMbI uMenu mokazarenu JIJIT (68,5%), ACT (45,3%), KOK
(35,1%) u AJIT (28,5%). Ha MOMeHT rocnuTaiu3aiuy B OTJCICHUE aHEeCTE3UOJIOTUH U pe-
AHUMAITIH TTOJIaBIIstoNIee OONBIMMHCTBO NarueHToB ¢ nHpekmueir COVID-19 (98,3%) coot-
BETCTBOBAIN (DEHOTUMHUYECKUM U 3TUOJOTMUECKUM KPUTEPUSAM MalbHYyTpulMH. [lanneHTs! ¢
uHdexueir COVID-19, rocniutann3upoBaHHbIE B OTACICHHE aHECTE3UOJIOTUN M PEaHUMAIIHH,
HYKaJ1Ch B HYTPUTUBHON MOJIEPIKKE.
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PA3BPABOTKA Y BHEJIPEHUE CIIOCOBA AHTUKAHIIEPOTEHHOH
IOO®EKTUBHOCTHU KJIOHUJIUHA HA KIIETKAX I''TIMOMBI C6 KPBICHI IN VITRO
TI'ymuux B.B.!, Jlenemuno J].A.!, Yenenes C.H.!, Jocuna M.O.?

Benopyccruii 2ocyoapemeenmviii meduyunckuil ynusepcumem
THY «Hncmumym ¢usuonoeuu HAH Benapycu»

Abstract: The viability and proliferative activity of rat C6 glioma cells applied with clonidine was
studied. The study found that a solution of clonidine at a concentration of 100 ug / ml is effective in
order to slow the growth and development of C6 rat glioma cells.

Benenne. Ha ceroqusmnuii 1eHp pa3paboTka criocoOOB 3aMeIeHHSs WITH 1K€ OCTaHOBKU
pOCTa IJIMOMBI OCTaeTCs OJHOM M3 OCHOBHBIX MPOOJIEM COBPEMEHHOMN HeWpooHKosoruu. Kusne-
CMOCOOHOCTB TJIMOMBI OOBSICHSIETCSI €€ TITyOOKOM TepaneBTHUECKOM YCTOWYMBOCTBIO, 00YCIIOBIICH-
HOW T€HOMHOM M KJIETOUYHOW TeTepPOr€HHOCTHIO, BBICOKON MH(MWIBTPATUBHOW MIPUPOAON U PAIOM
MEXaHU3MOB, KOTOPBIE 00YCIaBIMBAIOT PE3UCTEHTHOCTD OMYXOJHU K PaJuo- U XUMHOTEpanuu. AK-
TYaJIbHOCTb TEMbI OOYCJIOBJIEHA OTCYTCTBUEM Ha CETOJIHSIIHUMN JEHb BBICOKO3()()EKTUBHBIX U pa-
JIMKATBbHBIX METOJIOB JICYEHUs], TOTPEOHOCTHIO B pa3pabOTKE HOBBIX METOIUK PAaHHEW TUATHOCTUKH
u 3 dexTrBHOTO JTeveHus. CorylacHO UMEIOIMMUCS JIATEPATYPHBIM CBEICHUSIM Ha MEeMOpaHe He-
KOTOPBIX OITyXOJIel TOJIOBHOTO MO3ra cojepxarcs aibha2-aapenopenientopbl. KnoHUIuH sBiseT-
CsI TIpETIapaToM aroHUCTOM anb(ha2-aJpeHOPELIENTOPOB. B CBsI3M ¢ 3THM HccieioBaHne TIOCBAIIECHO
MPOBEPKE TUIOTE3bl AHTHUKAHIIEPOTeHHOW (PPEKTUBHOCTH KIOHUIWHA JUIS YMEHBIIIEHHS MPOITHU-
(dbepaTUBHOM aKTUBHOCTH U KU3HECTIOCOOHOCTH KJIETOK TJIHOMBI.

Matepuainsl u MeToabl. VccrnenoBanue nposeeHo Ha Oaze naboparopuu Helpopusno-
noruu 'HY «Uucturyra usunonornn HAH benapycu» Ha mepeBuBaeMoi KyJbType KJIETOK
rnuombl C6 kpbickl. Knetkn kynpTuBUpoBany B yamkax [letpu B cpene F10 ¢ no6asnenuem
10%-Ho# 5MOprOHaTEHOM Obrdbeld CHIBOPOTKH 1 0,1 MKI/MJI pacTBOpa Cyiib(ara reHTaMHUIIMHA.
Yamku [lerpu pasmemanu B COz-unky6arope (ShellLab Series 3517, CILIA) npu 5% COz u
temneparype 37°C. Uepes 24 vaca mocie Hayana KyJbTUBHPOBAaHUS KIETOK riuombl C6 mo-
0aBIIsUIM B IICHTPAIbHYIO YacTh Yaliku [letpu knoHuauH B KoHueHTpanusax 1, 10 u 100 Mxr/mi.
Jly1s cpaBHEHMSI pe3yJIbTaTOB MCIIOJIb30BAJIM MHTAKTHYIO KYJIbTYpY KJIeTOK rmuoMbl C6. OneHKy
YKU3HECTIOCOOHOCTH KYJIBTHBHPYEMBIX KIIETOK OCYIIECTBISUIA C MOMOUIBIO MOJCUeTa KOJINYe-
CTBa KJIETOK MOCJIE PEBAPUTEILHON OKPACKU TPUIIAHOBBIM CUHUM. JKHU3HECTIOCOOHBIE KIIETKU
IpU 3TOM HE OKpPalIMBAIUCh. JKHU3HECTOCOOHOCTH Ompenensiack mo Gopmyie: (KOIMYeCTBO
KUBBIX KJIETOK/00IIee KomdecTBO KieTok) *100%. M3menenue nponudepaTHBHON aKTUBHO-
CTH KJIETOK MPOBOJWIM MyTEM aHajan3a MPUPOCTa KIETOYHOM Macchl. J[jst 3TOoro A0 Havana u
yepe3 24 daca mociie Hayajia SKCIEPUMEHTa OCYIIECTBIBLIIOCH (OoTOrpagupoBaHHE B MECTE
METKH TpeX CIIlydallHO BBIOPAHHBIX TOJIEH, MOCJE Yero OLIEHHWBANACh Pa3HUIA B U3MEHEHUU
KJIETOYHOI Macchl. JlaHHbBIE TIpe/ICTaBICHBI B BUJIE CPEHEE + CTaHAapTHAs OMIMOKa CPEeTHETO
(M=£m). 3nauenus p<0,05 cUUTANINUCH CTATUCTUYECKH 3HAYMMBIMH.

PesyabTatsl. [Ipy ananmse KU3HECTIOCOOHOCTH KYJIbTUBUPYEMBIX KJIETOK MTHOMBI C6 KpBIC
ObUTH TOJyYeHbI CIEAYIOIIUE JaHHbIe: B WHTAKTHOM TpyNIE >KU3HECTIOCOOHOCTh COCTaBMIIa
93,63+0,89%, B rpymme 1 Mkr/kr — 93,18+1,64%, B rpymme 10 Mxr/kr — 95,42+0,98%, B rpynme
100 mkr/kr — 86,63+0,61% (p<0,05 no cpaBHEHUIO ¢ MHTAKTHOMU Tpyrmoi). [1pu uzydennu npomnu-
(depaTUBHOM aKTUBHOCTU KYJIbTHUBHUPYEMBIX KJIETOK ITMOMBI CO KpbIC OBUIM MOJYyUYEHBI CIETYIO-
[I1€ JAHHBIC: B MHTAKTHOM TPYIITE MPUPOCT KIETOYHON Macchl coctaBmi 458,67+49,10 kieTok, B
rpymre 1 mxr/kr — 425,33421,36 knerok, B rpymme 10 mxr/kr — 476,33443,80 ki1eTok, B TpyIme
100 mxr/xr — 305,67+32,17 xinerok (p<0,05 1o CpaBHEHUIO ¢ MHTAKTHOM TPYIIION ).

BoiBoabl. PacTtBop kinonuanHa B KoHeHTpanuu 100 Mkr/mia ob6iamaeT TyMOpOCTaTH-
YeCKOW aKTUBHOCTBIO ((PEKTUBEH B IENAX 3aMEUICHUSI POCTa M Pa3BUTHS KIETOK TITHOMBI
C6 kpsbIC B 3KCIIepUMEHTE in vitro. MOXXHO TPEANONI0KUTh, YTO PACTBOpP KIOHHIWHA B Tepa-
neBTHYeCKOr KoHIeHTpanuud 100 MKI/MJ MOXHO HCHOJNB30BaTh I 3aMEUICHUS pOCTa U
Pa3BUTHA 3]I0KAYECTBEHHBIX OIMYXOJI€H TOJIOBHOTO MO3ra (IJIMOM), YTO Takxke TpeOyeT naib-
HEHIIero u3y4eHus JTaHHOTO Mpernapara B 9KCIEPUMEHTaxX in Vivo.
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KOPPEKIIMS MUTOXOHJIPUAJIBHBIX HAPYIIEHUM NEYEHU KPHIC
MHNOJUD®EHOJAMHA KOXYPHI IIJIOAOB KJIFOKBbBI 1 KOMIVIEKCAMUA
HOJUP®EHOJIOB C HP-B-CD ITPU AJIKOI'OJIBHOM CTEATOI'EITATUTE
Unvuu T.B., Kosanens T.A.
I'poonenckuii ecocyoapcmeennuiii ynusepcumem umenu SAnxu Kynanot

Abstract: ethanol stimulates the development of mitochondrial disruption. Ca’* (40 uM) initiate the
swelling of rat liver mitochondria in vitro on the background of steatohepatitis. Cranberry polyphenols
show a pronounced protective effect on the MPTP formation process. The complex of polyphenols with
HP-p-CD was found to be a more effective MRTP inhibitor compared to the original polyphenol extract.

WuayuupoBaHHOE alIKOTOJIEM TMOBPEXKICHUE TEUEHU MPECTaBiIsieT cOO0M CIIOXKHBIN
NaTOJIOTUYECKHUNA MPOLIECC, KOTOPBIA BKIIIOYAET B ceOsl IMPOKUH CIIEKTP MOpaKeHUH MeUeHH,
CBSI3aHHBIX C YCUJICHHMEM INE€YEHOYHOTO JIMIOreHe3a, MOAaBICHUEM OKUCICHUS KUPHBIX KHUC-
JIOT, BOCTIAJICHHEM TICUYCHU W M30BITOYHBIM 00pa3oBaHUEM aKTHBHBIX (hopm kuciopona [0].
OnHUM U3 MPU3HAKOB AJIKOTOJILHOTO 3a00JI€BaHMsI TICUEHU SABIISETCS MOBPEKICHIUE MUTOXOH-
JIpUii, KOTOPOE COMPOBOXKIACTCS HaOyXaHHEM, MOTepel KPHUCT, CHUKEHUEM ypoBHSI AT,
HapymenneMm mutoxouapuanbHoi JIHK [0]. Xporuueckoe ynoTpeOiaeHHe aakorois MpHBO-
JUT K HAKOTUICHUIO alleTalIbJIeTHua, CHUKEHNUIO aKTUBHOCTH KOMIIOHEHTOB JbIXaTEIbHOU 1ie-
U MUTOXOHJPUHN, TUTIEPIIPOU3BOICTBY aKTUBHBIX ()OPM KUCIOPOJa/a30Ta, aKTUBALIUU TIEpe-
KHCHOTO OKHCJIEHMs JUMHMJIOB B MeMOpaHax U BbIOpocy nuroxpomMa C M3 MUTOXOHAPUH.
Hapyuienue cTpykTypbl U QYHKIIMH MUTOXOHIPHI NPU MOBPEKICHUU MEYEHHU, BHI3BAHHOM
3TaHOJIOM, BO MHOI'OM OOYCJIOBIMBAET Pa3BUTHE aJKOTOJILHON OOJIE3HH MEYEeHH OT CTeaTro3a
1o crearorenarura [0, 0].

B namiem skcniepuMeHTe BBEACHHE ITAHONIA B J103€ (4 I/Kr) B TeUeHHUE 8 HEelelb BBI3HI-
BaJI0 BBIPAXKEHHOE IMOBPEXKACHUE MEUEHU (CTeaTorenaTuT), KOTOPbIA XapaKTepu3yeTcsl 3Ha-
YUTEILHBIM MTOBBIIICHUEM aKTUBHOCTH (hepMEHTOB-MapkepoB noBpexacaus rnedeHn, ACT u
AJIT, a Takxe ypoBHs obmero omnmnpyouna B 1,9; 2,4 u 1,5 pa3 cOOTBETCTBEHHO, B CHIBOPOT-
K€ KpOBU KpbIC. B kKauecTBe BO3MOXKHOTO renmaToONpPOTEKTOpa MpU BOCMAJICHUU TEUEHHU pac-
CMOTpEITH SKCTPAKT MOMH(EHONIOB KOXKYPBI TUIOZ0B KITFOKBBI M UX KOMILIEKC C 2-THIPOKCHUITPOIIHII-
B-muknonexcrpunom (HP-B-CD).

BaxxneimmM mapaMeTpoM, XapaKTepH3yIOIMKUM (QYHKIIMOHATHHYIO aKTUBHOCTH MHTO-
XOHJpPUH, SIBIIETCS YCTOMYMBOCTH K MPOANONTOTUYECKOMY Ipoleccy (HopMHpOBaHUS HOP
BbICOKOW mpoHuraeMoctd (MPTP), ctumynupyemomy uoHamu Kaiublius. VOHBI KaJIbIIHs
(40 MxM) MHUIIMUPYIOT HAOyXaHHE MUTOXOHAPUHN MTEUEHU KPBIC in vitro. DopMHUpOBaHUE TTOP
BBICOKOW MPOHUIIAEMOCTH UHTHOUPYETCS UKIOCTOpUHOM A. BBeneHue )KUBOTHBIM SKCTpaK-
Ta MOJU(EHOIIOB KOXYPHI IJIOJIOB KIIOKBBI JIEMOHCTPUPYIOT BBIPAKEHHBIM MPOTEKTOPHBIN
addekr Ha mporecc hopmuposanust MPTP na ¢one crearoremarura. Kommnexe nonudeHo-
noB ¢ HP-B-CD oxkazaincs 6osiee 3pdextuBabiM MHTHONTOpOoM MPTP 110 CpaBHEHHIO C HC-
XOJHBIM SKCTPAKTOM MOJIU(EHOIIOB.

TakuM 00pazoMm, XpOHMYECKOE BBEJEHHE 3TAHOJIA HAPYIIAIO CTAOMIBHOCTH MUTOXOH-
JIpUaTbHOW MEMOpPaHbl U 3HAUUTENBHO MOBBIIIANO YyBCTBUTEILHOCTh MUTOXOHAPUHN TIEUEHU
kK MPTP, unnynuposansomy nonamu Ca’*. TlonmugeHonsl KIokBbI (4 MI/Kr) Ha QOHE TaHo-
Ja BO MHOTOM IIpeJOTBpaIlaiu BeizBanHoe Ca’’ HabyXaHue M30JIMPOBAHHBIX MUTOXOHIPHiL
NIeUeHH in vitro. BBeneHne XKUBOTHBIM KoMmIuiekca monudenonoB ¢ HP-B-CD npakrtudeckn
MOJIHOCTBIO OJIOKMPOBAJIO TIPOIIeCcC HA0yXaHHsI MUTOXOHIPHUH.

Cnmcok ucnoJib30BaHHBIX HCTOYHHKOB:
1. Sozio, M. Alcohol and lipid metabolism. / M. Sozio, D. W. Crabb // Am. J. Physiol. Endo-
crinol. Metabol. — 2008. — Vol. 295, Ne 1. - P. 10-16.
2. Preferential inhibition of hepatocellular carcinoma by the flavonoid Baicalein through blocking
MEK-ERK signaling / R. R. Liang [et al.] // Int. J. Oncol. —2012. — Vol. 41, Ne 3. — P. 969-978.
3. Potentiation by chronic ethanol treatment of the mitochondrial permeability transition /
J.G. Pastorino [et al.] / Biochem. Biophys. Res. Comm. — 1999. —-V0l.265. — P.405-409.
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JIEI'OYHBIE ITIPECHOBOJIHBIE MOJIVIFOCKH KAK MOJAEJIbHBIE
OPI'AHU3MBbI U1 BUOTECTUPOBAHUA
Kaynenvcon E.U., Bonoovko A.C., Domuuésa H.C., banaesa-Tuxomuposa O.M.
Bumebckuii cocyoapcmeennuiil ynugepcumem umenu I1.M. Maweposa

Abstract: pure, laboratory culture of lung freshwater mollusks can be used to simulate the effects of
stress metabolotropic factors, bioanalysis of chemicals and pharmacological substances, since these
organisms have a simpler organism (structure) compared to vertebrates and are characterized by an
active metabolism that contributes to the rapid manifestation of the effects of pharmacological sub-
stances on the body.

BaknelmmMy NpUHLIUIIAMU COBPEMEHHBIX IKCHEPUMEHTANIbHBIX MCCIEIOBAaHUM SBIIS-
IOTCSl TYMaHHO€ OTHOUIEHHE K MOJIOMNBITHBIM )KMBOTHBIM M IIEPEXO0/ K UCCIET0BaHUSIM Ha MO-
JIENIbHBIX OpraHu3Max WK KJIETOYHBIX KynbTypax. B 2010 roxy x MoaenbHbIM OpraHuzMam
JUIS MCCIeIOBaHUs IeHCTBHS XMMUYECKUX KOMIIOHEHTOB BOAHBIX cpea B EDC Obu1 yTBEp-
xeH npynoBuk (Lymnaea stagnalis), Tak Kak JaHHBIN B SIBJISIETCS 9yBCTBUTEIBHBIM K JICH-
CTBHMIO XMMHUYECKHX BEIIECTB, UMEET HE3AMKHYTO€ KPOBOOOpAIEHHE, T03TOMY MOCTYIJICHHE
BEIIIECTB B KJIETKY HE PErJIaMeHTUPYETCS COCYIUCTON CTEHKOM, U 00ya1aeT OMOXUMHYECKH-
MH MIPOLECCAMH, TOCTATOYHO OJIM3KUMHU K META00JIN3MY BBICIINX KHUBOTHBIX U YEJIOBEKA.

B PecnyOnuke benapych mpyaoBUK OOBIKHOBEHHBIH HCIONB3YETCS B DKOJIOTHUECKUX
UCCIIEIOBAaHUSX M JUISl OLIEHKH COCTOSTHMSI OKpyxaromeil cpenpl. Lymnaea stagnalis ynosie-
TBOPSIET COBPEMEHHBIM ATUYECKHM IPEJICTABICHUSIM U HOpMaM, OrpaHUYMBAIOIIUM 00JIaCTh
NPUMEHEHHsT BBICHIMX JKMBOTHBIX B OJKCIIEPUMEHTANBHBIX HccienoBanusx. Planorbarius
corneus B MUPOBOM NpakTHKE HCIOJIb3yeTcsl MeHblIe, yeM Lymnaea stagnalis B CBsI3u TeM,
YTO JaHHBINA BUJ OOMTaeT B mpecHbIX Bomoémax EBpomnsl u LlenTpansaoit Asum. Pl. corneus
ABJIsieTCs ONM3KOPOJCTBEHHBIM BUJOM ¢ L. stagnalis, u cornacno crangapram GMP uccneno-
BaHUS JIOJDKHBI TPOBOJIUTHCS HA JIBYX BHJAX OPTaHU3MOB CXOAHBIX [0 META0O0IM3MY UIA T10-
Jy4EeHUsl PENpEe3eHTATUBHBIX PE3yJbTaToB. IIepCHEKTUBHBIM SBISIETCS HCHOJIB30BAHUE YH-
CTOH J1aOOPaTOPHON KyJBTYPHI ABYX BHUJOB JIETOYHBIX MMPECHOBOJHBIX MOJUTIOCKOB B JIOKJIH-
HUYECKUX UCTBITAHUAX (PapMaKOIOIMUECKUX CYOCTaHIMM, TaK KaK MPOLEHT CXO/ACTBA I€HOB
YEJIOBEKA U JIETOYHBIX BBICOKUH U cocTaBiseT 70%.

Vaemepnenue TOKIMHUYECKUX UCIIBITAHUNA BO3MOKHO IPU 3aMEHE KPbIC Ha JIETOYHBIX
MOJUTIOCKOB T10 Psily IPUYHMH: CTOUMOCTH 1-if GecriopoHoii KpbIchl — 43 pyOieit; cTouMoCThb
1-it kpbichl unucTol nuHUK — 105 pyOneli; Ha MUTaHUE U COAEpKaHME B BUBApuM 3a 1 CyTKH
yxoaut — 10 pyOmeii.

B cBoto ouepenp 0ecrio3BOHOUYHBIE JTAOOPATOPHbBIE KUBOTHBIE: COOUPAIOTCS U3 IPUPOI-
HBIX BOJIOEMOB U Pa3BOJATCS B JJAOOPAaTOpPUM; COJAECPKAHUE U Pa3BEICHHUE MOJUIFOCKOB BO3-
MOYKHO B COCYJIaX ¢ BOJOIPOBOJHON BOJIOM; JOCTYITHOCTh KOPMOBOI1 0a3bl (JINCThsSI OJyBaH-
YUKOB (BECHA-JIETO-OCEHB) U JINCThS cayara (3uMa)). 3aTpaThl Ha MUTAaHUE B 3UMHHI TIEPUO]] B
Heelno — 3 pyous.

[TomyueHHBIE pe3yabTaThl JOKa3bIBAIOT SKOHOMUUECKYIO BBITO/y MCIIOIBb30BAHUS IIPECHO-
BOJTHBIX JIETOUHBIX MOJUTIOCKOB JJISl SKOJIOTHUYECKUX U (papMaKoJIOruueckux uccienoanui. Ilo-
JyYeHbl Pe3yJbTaThl MO MOJCIUPOBAHUIO NIEHCTBHUS METa0OJIIOTPONHBIX (PaKTOPOB (ITHOHHH,
CTPENTO30TAlLlMH), TUIIEPTEPMHH, CONEH TSUKENBIX METAJUIOB M paauanuu. Pe3ynbraTsl uccieno-
BaHMI omyOiMkoBaHbl. [lnaHupyercss HayaTh BHEIpeHUE J1a00paTOpHOM KyJIbTYphl MOJUIIOCKOB
BMECTO IT03BOHOUHBIX JKUBOTHBIX JJIs1 (PapMaKOJIOTMYECKUX UCCIIEIOBAaHUH.
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IOOEKT HOHOB 3K30I'EHHOI'O KAJIBIIUS HA ®YHKIIMOHAJIBHY 1O
AKTUBHOCTb MUTOXOH/IPUH CEPJIIA KPBIC
Kosanenus T A.
I'poonenckuil 2ocyoapcmeenuwiil yHugepcumem umenu Anxu Kynanot

Abstract: calcium ions take part in the regulation of the functional activity of cardiac mitochondria,
but overloading leads to the opening of pores of high permeability. In our work, we estimated the ef-
fects of calcium ions on the processes of the formation of pores of high permeability, membrane poten-
tial, and respiratory activity of cardiac mitochondria.

Cepaue mpezacTaBisieT dHepreTudecku 3aTpaTHbIl oprad. I[locraBmukom Gonee 70%
AT® B kKapAMOMUOIUTAX ABJISIOTCS MUTOXOHAPUU. HapyleHusi CHHTETHYECKOM, CUTHAIIbHOU
U pecrnupaTopHor (GYHKIUKA MUTOXOHIIPHHI KapIUOMHOIMTOB, CTPYKTYPHBIC U3MECHEHUS MHU-
TOXOHJIPUAIBHBIX MeMOpaH MPUBOAAT K Pa3BUTHIO WM MPOrPECCUPOBAHUIO CEPJCUHBIX Ia-
Tonoruid. IOHBI KalbIus SBISIOTCA HanOoJiee BaXKHBIMU CUTHAJIAMU, YYACTBYIOIIMMHU B PETy-
JSUUM QYHKIMOHAIBHON aKTUBHOCTH KapAHMOMHUOLIMTAPHBIX MUTOXOHApUH. [leperpyska mu-
Toxonapuit moHamu Ca’* MokeT crmocoO6CTBOBATH OTKPBITUIO MUTOXOHIPUAIBHBIX IIOD
BbICOKOH mponutaeMoctu (Mitochondrial Permeability Transition Pore, MPTP) Bo BHyTpeH-
HEel MUTOXOHApHAIBFHONW MeMOpaHe, CIOCOOCTBYS MPOLIECCY HEKpO3a M/MIIH amoITo3a, KOTOo-
pbIi IPUBOJIUT K CEPACYHON HEAOCTATOUHOCTH [1].

B pabote onenunu 3p(eKThl pasIMuHbIX KOHLEHTpauuii nonos Ca** Ha pecrmpatop-
HYI0 aKTUBHOCTb MUTOXOHJIpPH cepiua, mpoiecc (GOpMUPOBAHHUS MUTOXOHAPUAIBHBIX MOP
BBICOKOW MPOHHUIIAEMOCTH U MEMOpPaHHBIN MOTEHIMaN. MUTOXOHIPUH BBIICISUIA METOJIOM
nuddepeHraIbHOT0 EHTPU(PYTUPOBAHUS U3 Cep/lia Kpbic mpu Temneparype +4°C, Hemno-
CPEICTBEHHO MOCJIE IeKAUTAIlMU KUBOTHOTO [2]. MUTOXOHApHUAIbHBIN OCAJOK CYCIIEH3UPO-
BaJld B Cpejie BBIACICHU, coaepxkamei: 25 MM caxaposy, 2,5 MM tpuc-HCI, 1 MM DATA
pH 7,2-7,4 no xonnenrparuu 6enka 15-20 mr/m.

N36p1TOuHOE BHECEHHE MOHOB Kbl B KoHIEHTpamuu 100—800 MkM m0303aBUCHMO
cTuMynupoBaio npouecc MPTP, uHruéupoBaso pecnupaTopHyIO0 aKTUBHOCTb, a TaKXke Mpo-
UCXOAMIIO MaJieHue MEMOPaHHOT0 MOTEHIIMala MUTOXOHAPUH.

Cxopocts nponecca MPTP B npucytcreun Ca®' B konuenTpamuu 800 MkM Bo3pacTana
B BOCEMb pa3 MO OTHOIIECHHIO K KOHTpoJ0. DopMupoBaHHe MOP BBHICOKOW MPOHHUIIAEMOCTH
WHULUUPYET AUCCUMAIMI0 MEMOpPAHHOTO MOTEHI[Hala, HOHBI Ca** (800 MKM) BbI3BIBAIIU
MOJIHYIO JCTIONSIpU3alni0 MeMOpaHbl MUTOXOHIpH. CKOPOCTh CyOCTpaT-3aBUCUMOTO JIbIXa-
nus (V2) npu xonuentpauu Ca** 800 MkM yBenuumiach B 1,5 pasza o OTHOMIEHHIO K KOH-
TPOJIbHBIM MUTOXOHApUsIM. [Ipu 3TOM ckopocTh AJ|D-3aBucumoro nbixanus (V3) yMEHbIIIN-
Jach B 2 pasza Mo OTHOILIEHUIO K KOHTPOJIIO.

B Hamewm skcriepMeHTe MbI TOKa3ajiH, YTO HOHBI KalbLHs B BEICOKMX KOHIEHTPALIUSX,
MOJICTIUPYIOT BaKHEHIIME (PYHKIIMH MUTOXOHIPHHA KapIHOMHOILMTOB: PECIHPATOPHYIO aK-
TUBHOCTb, IPOANIONTOTHYECKUI TTporecc GOPpMUPOBAHUS MOP BHICOKOW MPOHUIIAEMOCTH, UH-
OYIHUPYIOT OBICTPYIO JUCCHITAIMI0 MEMOpPAaHHOTO MoTeHmuana. [Touck ¢apMakoIorHaecKux
PEryasTOPOB YPOBHSI MOHOB KaJlbLiMsl B KapJAHOMHOLIUTAX MPEJCTABISET IMEePCHEKTUBHBIN
Croco0 MpeIOTBPAIICHUS Pa3BUTHUS CEPACYHOM MaTOIOTHH.

CHHCOK MCIO0/Ib30BAHHBIX HCTOYHHKOB:
1. Chen, L. Mitochondria and heart failure: new insights into an energetic problem / L. Chen,
A.A. Knowlton // Minerva Cardioangiol. — 2010. — Vol. 58. — 1. 2. — P. 213-2209.
2. Larche, J. Inhibition of mitochondrial permeability transition prevents sepsis-induced myocar-
dial dysfunction and mortality / J. Larche [et al.] // J. Am. Coll. Cardiol. — Vol. 48. — P. 377-385.
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YK 628.51:614.7:613.63
NPUMEHEHHUE YJIbBTPA®UOJETOBOI'O U3JIYUEHUSA
B CPEJICTBAX UHIUBUIYAJBHOM 3AIIMTHI OPTAHOB JBIXAHUSA
Mamiowes M., Cmenanenxo /1. A.
benopycckuti nHayuonanvHulli mexHuyecKuil yHugepcumem

Abstract: due to the growth in the number of places of work with hazardous working conditions and
epidemiological situation, the development of respiratory protective equipment (RPE) has acquired
particular importance. However, regular use of RPE leads to negative consequences. Promising for
solving such problems is the introduction of RPEs based on the use of ultraviolet (UV) radiation and
in magnetic traps to ionize and neutralize molecules of substances that are harmful to human health.

C xaxabIM rojIoM KOJMYECTBO MECT pabOThl C BpEAHBIMU YCIOBUSIMHM TpyJa BO3pacTa-
eT. B cBsA3M c 3TUM, B HacTosIIee BpeMs, HEBO3MOXKHO 000NTHCH 0€3 cpeicTB HHAMBUY AJlb-
Hoil 3amuTel (CU3). Ha done cnoxupieiics B 2020-2021 rr. snuaeMHOIOTHYECKON CUTYya-
u passutre CU3 opranos apixanust (CM30/1) npuobpeno ocolOyro BaxHOCTb. OHAKO, pery-
asipaoe uctionb3oBanne CU30/1, nake mpu coOMIOIEHUHN BCEX MHCTPYKIMH K MPUMEHEHHUIO,
BeAET K HETaTUBHBIM IOCIIEACTBUSAM, KOTOPbIE BBIPAXKAIOTCS B YBEIMYEHUHM CONMPOTUBICHUS
JBIXaHUIO, a MpHU JUIMTEIbHOM Hcnoib3oBaHMM CU30Jl MoryT mosiBUTHCS 3y[, NPBIIMU U
coinib. [1o pesyabTatam MccieoBaHUS Ha MeIpaOOTHUKAX, TAKMM MOCIEACTBHIM ObUIM MOA-
BEPKEHBI 00JI€€ MOJIOBUHBI.

HemanoBaxHol mpoOieMoii sIBIsieTCS M BbICOKas KOHIEHTpAIMs YIJIEKHCIOro rasa B
MOJIMAaCOYHOM IPOCTPAHCTBE: MpH Broxe KoHmeHtparus CO2 moxer mocturath 3,5%, 4TO
HPUBOJUT K FOJIOBHBIM OOJISIM IPUMEPHO Y TPETH JIF0AAEH, peryssapHo ucnonssytomux CU30/1.

[lepcrieKTUBHBIM [Jis1 pelIeHHUs Takux mpooOsiem siBisiercss BHenpenue CU30/], ocHo-
BaHHBIX Ha MpPUMEHEHUH yibTpaduoneToBoro (Y®) uznydeHus uis MOHU3ALMU U Pa3pbiBa
XUMHUYECKHUX CBSI3€H MOJIEKYJ BEILLECTB, B3BELUICHHBIX B BO3JyX€ M HECYIIUX BPE. 370POBbIO
YesoBeKa, U HeUTpaiu3aluy UX B MarHUTHOH JoBy1uke. [IpenMyinecTBaMu Takux ycTpOHCTB
ABIIAIOTCA: OOecreyeHne NPakTUYECKH CBOOOJHOIO AbIXaHMsI; BO3MOKHOCTh HEUTpalu3aluu
KOHKPETHBIX T'PYIIN BELIECTB 3a CYET PETYJUPOBKM MHTEHCUBHOCTH Y@ H3IIydyeHHUS M €ro
CHEKTPaJIbHOTO JMana3oHa; HeraTuBHoe BiMsHHE Y® u3IydeHHs] HA MUKPOOPraHU3MbI (B
TOM uuciie Bupycsl). [Ipobaemamu, KOTOpble NPEACTOUT PEIINTh, SIBISAIOTCS BHIOOP HCTOUHU-
KOB M3JIy4YeHHUs] HEOOXOJIMMON MHTEHCHUBHOCTU M CHEKTPAJIbHOTO Juana3oHa, IPOEKTUPOBa-
HHUE MCTOYHUKA MUTAHUS U SKPAaHUPOBAHUE OPIaHOB 3PEHUS U KOXKHBIX ITOKPOBOB OT BO3JIEHi-
ctBUsl YD HU3nydeHHUS.

CHHCOK MCIO0JIb30BAHHBIX HCTOYHHKOB:
1. Kanmos B.A., Yupkun A.B. O6 > QeKTHBHOCTH CPEICTB MHIANBHYyaTbHON 3alUTHI Opra-
HOB JIBIXaHHS KaK cpeacTBa NMpoduiakTuku 3aboneBanuii (0030p) // ®bY3 «Poccuiickwuii pe-
THCTP TMOTEHIMAIBHO OMACHBIX XUMUYECKUX U OMOJIOTHYECKHX BemecTB» Pocrnorpednaazopa
Toxcukomornueckuii BeCTHUK. — MockBa, 2018. — Ne 2 (149). — C. 2—-6.
2.KammoB B.A. u gp. 3amena mnportuBorazHeix ¢wibtpoB CHU30/[] (nexmus) //
ru.wikibooks.org (04-08-2020).
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IHPOEKTUPOBAHUE U INOJYYEHUE KOPOHAPHBIX CTEHTOB
Hucc B.C., I'aspunenko B.B.
benopyccruit nayuonanbHvili mexHuuecKull yHugepcumem

Abstract: in the course of the project, a coronary stent was designed in the SolidWorks software pack-
age, and a verification strength calculation was performed in the Ansys software package. This stent
was made with from the model using laser cutting, ultrasonic cleaning and chemical polishing.

KopoHapHblil CTEHT — 3TO MEAMLIMHCKOE U3JIeNINe, UMIJIAHTUPYEMOE B KOPOHAPHYIO ap-
TEPUIO C aTEPOCKIEPOTUYECKUMHU OJIAIIKaMHU JUIsl BOCCTAHOBIJIEHHUS. HOPMAJILHOTO IOTOKA KPO-
BU. CTEHT NpecTaBiseT cCOO0M TOHKUI MeTaIIIMYECKUI KapKac CI0KHON (GOPMBI.

JlaHHBI KOpPOHApHBIM CTEHT OBLI CHPOEKTUPOBAaH B MPOTPAMMHOM MAKETe JUIs
3D-monenupoBanus SolidWorks. Hapy>xublii auametp cocrasiser 1,6 MM, TOJIMHA CTOWKU
0,7 mm. IIpo4HOCTHBIE XapaKTEPUCTUKU OBLIM MPOBEPEHBI C MOMOIIbIO PACYETHOIO MOIYJIS
Static Structural cucrembl Ansys Workbench. Pa3Beprka crenta, 3D-moznens u HauOonee
HaNpsDKEHHBIE YYAaCTKM CTEHTa B pPAcIIMPEHHOM BHJIE IpeJCTaBieHbl Ha pucyHke l,a, 1,6
U 1,6 COOTBETCTBEHHO.

Puc. 1 — Pa3zBeptka (a), 3D-Momens (6) 1 pacueTHas MOAeIb (B) KOPOHAPHOTO CTEHTA

Jlist W3roTOBIIEHUSI CTEHTa ObUIa BBIOpaHAa KOOAIBT-XPOMOBas TPyOKa IUAMETPOM
1,6 mm (puc. 2,a). PazBepTka CTeHTa, UMIOPTUPOBAHHAs W3 MpOrpaMMHOro makera Solid-
Works, CIyXUT UCXOTHBIMU JAHHBIMH JUIsI HAMTUCAHUS MPOTPAMMBI ISl (PEeMTOCEKYyHIHOTO
Jasepa, ¢ MOMOIIBI0 KOTOPOTO BBIPE3aeTCs KOHTYP CTeHTa (puc. 2,0). Y najieHne BhIPE3aHHBIX
(parMeHTOB MPOMCXOIUIIO C MIOMOIIBIO YIBTPa3ByKOBOW BaHHBI. J{Js ynaneHus: 1eeKTHOro
CJIOSl TI0 KOHTYpPY CTEHTa, 00pa30BaBIIEroCs B Pe3yJbTaTe HCIOIb30BaHUS JIa3€pHOM PE3KH,
a TaKXKe /s CTIaKMBAaHUS KPOMOK BO M30€KaHHE MOBPEXKACHUS CTEHOK apTepHil, HCIIOIb30-
BaJIaCh JEKTPOXUMHUECKOE TIOJIMPOBAHUE B CPEJIE CEPHOM M COJSTHOW KHUCIIOT TP TEMIIepa-
Type 40°C. I'0TOBBII CTEHT NPEACTABIIEH HA PUCYHKE 2,6.

Puc. 2 — TexHONOTHYECKUIT MPOTIECC MOTYUEHUS KOPOHAPHOTO CTCHTA

[TonmyueHHbIit 00pa3en; KOPOHAPHOTO CTEHTAa COOTBETCTBYET pa3pabOTaHHOMY JHM3aiiHY,
UMeeT HEOOXOIMMYI0 MEXaHWYCCKYH) MPOYHOCTh W KAaueCTBO TMOBEPXHOCTH (mapamerp Ra
Hke 0,4 MKM).
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AKTYAJIBHBIE ITPOBJIEMbBI PABOTAIOIIUX CTYJAEHTOB B KOHTEKCTE
OCOBEHHOCTEM, OBYCJIOBJEHHBIX MAHJIEMHWEM COVID-19
Tucapenxo U.B., Kayko /I.C., Manvkesuu JI.A., Bruzniox A. 1.
benopyccruii 2ocyoapcmeenmviii MeOUYUHCKULL YHUBepCUmMem

Abstract: this work is devoted to identifying the problems of students that they face during work and
which they cannot solve on their own. The research carried out in the course of the work indicates the
need to introduce certain express trainings for medical students in order to successfully adapt them to
work in health care institutions.

AKTyaJBbHOCTDH HcciaeqoBaHus. [laHaemMus KopoHaBUpYycCa CcTaja TSKEIbIM UCIIBITAHH-
eM Ui 3IpaBOOXPAHEHUs MPAKTHUECKH BCeX CTpaH. Upe3aMepHOoe yBelIWYeHHE KOJINYecTBa
NAIMEHTOB, HYXIAIOIIUXCS B UHTEHCUBHOW TEpamuu, MPHUBEIO K HEOOXOAMMOCTH YyBEIUYe-
HUS U IITaTHOTO YKCJa MEANEpCcoHana. 3a4acTylo 3Ta npobiaema pemaeTcs myTeM MpHUBIiede-
HUSl CTYJICHTOB MEIUIMHCKUX yYeOHBIX 3aBeJeHHI. MHOTHE CTYICHTHI B TAKHX YCIOBHUSIX
BIIEPBBIEC CTAJKUBAIOTCS C KPUTEPUSMHU KIMHUYECKOM HEOOXOAMMOCTH M MOTEHIUANIBHOMN 3(-
dextuBHOCTH JNedeHus. D(DPeKTHBHOE pelleHre 3ajad, BO3HHUKIIUX 3a BpeMs MaHIEMUH,
BO3MOYKHO TOJIKO ITPH COOTBETCTBYIOLIEM COBPEMEHHOM YPOBHE OpPTraHM3allMU U TUIaHUPOBa-
HUSl CHUCTEMBI 3lpaBooxpaHeHus. KpaiiHe akTyallbHOM CTaHOBHUTCS pa3paboTKa MPHUHIIUIIOB
OpraHMU3aIMH ICUX0JIOTO-TICUXUATPUUECKON TTOMOILY MTPU CTPECCOBBIX CUTYAIUSIX AJIs Bpaueit
U CTYJCHTOB MEIUIIMHCKUX YUEOHBIX yupexkaeHuid. PaboTaronme cTyaeHTbl 0COOEHHO OCTPO
CTOJIKHYJIMCh C HEJJOCTAaTKOM 3HAHUM U HABBIKOB 10 OKAa3aHUIO JOTICUXUATPUUYECKON TOMOIIN
IpU B3aUMOJICHCTBUU C TAIMEHTAMHU, MPOSBISIONIUMHU OCTPHIE ICUXOTHUYECKHE PEAKIMH Ha
(dhoHE COMAaTUYECKOM MaTOIOTHH.

Heapb ucciieoBaHusi: BBISIBUTH MPOOIEMBI, ¢ KOTOPBIMU CTAJKUBAIOTCSI CTYJCHTHI, pa-
OoTaroniye B YUpEKICHHUSIX 3APAaBOOXPAHEHUS U MPEAJIOKUTh BOSMOXKHBIE BapHAHTHI pellie-
HUS 3TUX MPOOJIeM Ha ypOBHE YHUBEPCUTETA.

Marepuaubl 1 Metoabl. C TOMOIIBIO CHEIUAIBLHO pa3paboTaHHON aHKeThl, B Google
forms, 6b110 onporiero 202 cTyneHTa, MPUHUMAIOIINX YYaCTUE B OKa3aHUH MTOMOIIHU B YCJIO-
BusiX nangemMuu. O6padoTka nadopmarmu npooauiack B Microsoft Excel.

PesyabTarhl uccienoBaHus. Cpeny OMPOIIEHHBIX OQHUIIMAIBHO TPYAOYCTPOCHBI
82,2% (mpu sToM 65,8% paboTaroT MeIULUUHCKONW cecTpoi), BomoHTepsl 17,8%. bonbiinn-
CTBO CTYACHTOB TOIUIA paboTaTh B JeUEOHBIE YUPEIKIACHHUS B LEISAX OKA3aHUS IMOCHIBHON
MOMOIIIM OpraHaM 3/paBOOXPAHEHUS] U COBEPILIEHCTBOBAHMS CBOEH MpodecCHOHAIbHOM Moj-
roToBKU. Bo Bpemsi cBoeil pabOThI OMPOIIEHHBIE OTMEYAIH CIECTYIOIINE MPOOJIEMbI: HEeaIeK-
BaTHOE U arpecCUBHOE MOBe/ieHne NanueHToB (67,8%), TpyIHOCTH B OOIICHUHU C MallMEHTaMU
(46,0%), cexcyallbHbIE IOMOTaTENbCTBA CO CTOPOHBI nanueHToB (13,9%), u nuus 2,5% otBe-
TUJIH, YTO HE BCTPETUINCH C 3HAYUMBIMU MpoOieMaMy. YKa3aHHbIe MpoOiIeMbl MOBIEKIN 32
co00i1 yBeTM4YeHHE YPOBHS CTpECCa U TPEBOXKHOCTU y 66,8% cTyneHToB, a 51,5% HCHIBITHI-
BAaIOT CTpax MpPH B3aMMOJAECUCTBUU C OCTPHIMHU ICUXOTHUECKUMH peakiusMu nanueHton. Kak
CIoco0 pelieHus JaHHBIX MpobieM Hanbolee YacTo CTYACHTHI BRIOMPATN BAPUAHT «IIOBBIIIIC-
HUE ypOBHS NMpodeccHoHaIbHONU MoAroToBKU» (58,9%); pexxe — «1oMOIIb U MOJAEPAKKA MPO-
deccuonanony (26,7%), «I0CTYIMHOCTh TICUXOJIOTUIECKONH TTOMOIIHA MEAUIIMHCKUM paOOTHU-
kam» — 14,4%, «OATrOTOBKa €IWHBIX OPraHU3ALMOHHO-METOIMYECKUX PEKOMEHIAIMN pec-
nyOnuKaHckoro ypoBss» — 10,9%.

BoiBoabl. Ha ocHOBe MpOBEIEHHOTO HCCIISIOBAHUS CTYICHTOB ObUTH ChOPMYITHPOBAHBI
OCHOBHBIE OJIOKH BOMPOCOB-MPOOIEM, ¢ KOTOPHIMH OHHM CTOIKHYIUCH MpU padoTe ¢ MalleH-
TaMu BO BpeMs nmanaemud. [Iponenannas paboTa mO3BOJSET HAM YTBEPKAATh O HEOOXOIMMO-
CTH MPOBEIEHUS OMPEIECICHHBIX dKCIIPECC-TPEHUHTOB ISl CTYACHTOB METUIIMHCKUX BBICIIIUX
y4eOHBIX 3aBEICHUI BCEX KYPCOB JIJISl X YCTCITHOW aIaNTalluy Ui paOOThl B YUPEIKICHHSIX
3PaBOOXPAHECHHUS.
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AIIITAPAT ®OTOTEPAIINU YJIbTPA®HUOJIETOBBIN
Cysbko M.I'.!, ®éoopyes P.B.°, Baxcesuu I 1.3
! Benopycckuii 2ocydapcmeennviii ynusepcumen ungopmamury u paouodneKmpoHuKy
2000 «HT/1a6-UC»
SHTI] «JIDMTy» BenOMO

ULTRAVIOLET PHOTOTERAPY DEVICE

Abstract: the mechanism of interaction of low-intensity ultraviolet radiation on biological tissues is
considered. The design of a portable medical device for photodynamic therapy has been proposed.
Energy, lighting and dimensional calculations have been carried out, which made it possible to select
the optical and electronic components of the device. A 3D model of the device has been developed, the
external design of the product has been worked out, taking into account ergonomic and aesthetic indi-
cators. The outer split body is designed to be held and operated with one hand. The medical device
has the ability to function both independently of the battery pack and with a permanent connection to
the power supply via a USB port.

HuskonHTEHCHBHOE YIbTPaHOIETOBOE Ja3epHOE U3IYUCHUE B JMANA30HE JIMH BOJH
380-410 HM B codYeTaHWH C JIEKAPCTBEHHBIMH TMIperapaTtaMi akKTHBHPYET (pepMEeHTHI-
aKIenTophl (KaTanasza, neppysIomiasmMul, cynepokcuaaucmyrtaza, HAJIOH-nucmyTasa, npo-
nopUpHH U €ro MPOU3BOAHbBIE), KOTOPHIE MOTJIONIAasi YHEPIHI0 3aIlyCKAIOT PETyJIHpPYyEeMbIe
uMu OnoxuMudeckue mpoiecchl. Kpome Toro, o0pa3yroTcst akTHBHBIE (OPMBI KHUCIOPOIA
(CHHTTIETHBIM KHUCIIOPOJ), KOTOpPbIE MHAYLUUPYIOT OKHCIMTEIbHbIE MPOLECCHl (B YAaCTHOCTU
OPOMCXOTUT HM3MEHEHUE (U3MKO-XMMHUUYECKHX XapaKTEPUCTHK BOJBI). YIbTpadHuOIETOBOE
U3JTy4YEHUE OKa3bIBAaeT yrHETarollee JeHCTBUE HA OOJIBIIMHCTBO NAaTOINE€HHBIX MUKPOOPTraHU3-
MOB M B coueTaHuu ¢ u3iaydeHueMm 600 — 650 HM CIOCOOCTBYET yIyUIIEHUIO KIETOYHOU pe-
reHepaluy KOXKH U MPUIIOBEPXHOCTHBIX TKaHEH opraHu3Ma denoBeka. Jlis mpoBeneHus Tepa-
NEBTUYECKUX MPOLEAYp B KIMHHUKAaX NpUMeHsAI0Tcs cieayromue anmaparsl: «INTELECT®
Mobile Laser Chattanooga» (CIIA), «Jluka-TepaneBt M» (Ykpauna), «JIASMUK-03» (PD),
«Y3o0pmen®-405» (PD).

Llenb uccnenoBaHUil 3akiroyangach B OLIEHKE BO3MOXKHOCTEM pa3pabOTKH OTEUECTBEH-
HOTO0 BapHaHTa MEIUIIMHCKOTO MpuOOpa, YJOBIETBOPSAIOIIETO 1O OCHOBHBIM TEXHUYECKUM
XapaKTepUCTHKaM 3apyOeKHbIM aHasloraM. Pe3ynbTaThl CBETOTEXHUYECKOTO M SHEpreThye-
CKOTO pacuéToB MOKa3aJH, 4yTo IJs 00ecredeHnsi paBHOMEPHOI 3aCBETKH Yy4acTKa MOBEPXHO-
cTH KoXu pasmepoM 40x40 mm, HeoOXoaMMO 4 TMOJYNPOBOJHUKOBBIX Ja3epHBIX AMOMAA
(A = 405 aM) ¢ BBIXOAHON MOMIHOCTBIO 120 MBT, paboTaroniyx B UMITYJIbCHOM pexxuMme. Bol-
OpaHa MOJEIb JIMHEWHOTO cTabuin3aropa s nutanust 1uoaoB LM317 co BCTpoeHHO# 3amu-
TOW OT meperpeBa U KOpPOTKOTro 3aMblkaHUs. DOKYCHPOBKA M3TYUYEHUS OCYILECTBIISETCS Mapa-
OOJIMYECKUM ATFOMHHUEBBIM 3epkayioM J50 MM ¢ HAaKJIOHHOW TOJ yrioM 45° oTpaxarorei
MOBEPXHOCTHIO U 3 dexTuBHBIM PokycHbIM paccTostHueM 101,6 mm. Koaddurment orpaxe-
HUS pabodell TOBEPXHOCTH 3epKaJia JUIsl YKa3aHHOW JJTMHBI BOJHBI cocTaBiseT p ~ 85...90%.
Jnst 3a1muThl BHYTPEHHHUX 3JIEMEHTOB MPUOOpa OT MPOHUKHOBEHUS MBUIH, BIIATH, a TAKXKE JpY-
IMX OPraHUYECKUX COETUHEHUH MPETyCMOTPEHO 3aLIUTHOE CTEKISIHHOE BBIXOJITHOE OKHO.

Pa3zpaborana 3D monens anmapara, mpoBeieHa OTpadOTKa BHEIIHETO JU3aiiHA U3/IETUs
C YYE€TOM HPrOHOMHMYECKHX M ACTETHYECKHX IOKa3aresied. BHEMHMN COCTaBHOW KOPITYyC
CIIPOEKTHUPOBAH C BO3MOXKHOCTBIO €T0 y/IepKaHUs U YIPABICHUS OAHON PYKOM, BBITIOJTHEH U3
ABS-nnactuka u umeer kiacc 3auursl [P56. [l HacTpoliky ynpaBisItOIIMX [1apaMETPOB Ha
TOPIIEBOM YacTH PYYKH Pa3MEMIAIOTCS 5 TaKTOBBIX KHOMOK/MUKpornepekatodareneii SMT (4
pin), KOTOpbie 00ECHEUNBAIOT: BKIIOYCHUE/OTKIIOUCHUE DIICKTPOIUTAHUS, 3a/laHUe YPOBHS
motHocTH s SLD uznyuateneii (B % OT MaKCUMAaJIbHOTO 3HAYEHUS), a TAK)KE YaCTOTY Clie-
noBaHus uMITyabcoB (I'm). s oToOpaxkenust nadopmauu ucnoyb3yercs 2,42" moiMOBBIT
MHoroctpounslii OLED-nucnuielinbiii Moays, paspemenuem 128x64 nukceneil. B kauectse

UCTOYHUKA MUTaHUA HCnonb3ytoTest 4 Li-Pol akkymynsaropHble 6aTapen, cyMMapHOH EMKO-
cTb10 4400 MAU.
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INPABO HA IMTAHUE U IUTBE B MEXIYHAPOJIHOM IIPABE
®@emucos B./[., batioyx O.JI.
Quauan BHTY «Munckuii 2ocyoapcmeenHblil MAUUHOCMPOUMeNbHbllL KOJNeO0NC»

Abstract: despite the significant achievements of the world society relating the fundamental rights to
sufficient food, safe drink water and proper sanitary, this problem is still urgent in many countries of the
world. As a matter of fact there isn 't still free access to sufficient food, safe drink water and proper sani-
tary in many countries. The problem is hard to solve because of the lack of resources in many regions.
That's why it is necessary to look for most effective means of defence of fundamental human rights such
as the right to sufficient food, safe drink water and proper sanitary, to support international mechanisms
providing the exercise of these fundamental rights and to create the new ones. The fundamental rights to
sufficient food, safe drink water and proper sanitary are guaranteed by many international covenants
and treaties, among them: The International Covenant on Political and Civil Rights, The Convention on
the Rights of the Child, The Convention on the Rights of Persons with Disabilities, The Convention of the
Elimination of All Forms of Discrimination against Woman (CEDAW), etc.

HecMoTps Ha 3aMeTHBIN yCIieX W 3HAYUTEIbHBIN ITporpecc B 60pb0e ¢ roJIooM U HEI0-
CTaTKOM YHCTOM NMUTHEBOU BOJIbI, MPOOIEMa MPOAOBOIBCTBUS U MUThS COXPAHSIET aKTyallb-
HOCTh B COBpeMeHHOM mupe. [lo-npexHeMy HenmpremiieMo OOJIBIII0Ee KOJUYESCTBO JIIOJICH UC-
NBITHIBAIOT HEXBATKY MUIIEBBIX MPOAYKTOB U MPUTOTHOM JJIsl TUThS BOJIbI, KOTOPBIE SIBJISIOT-
Cs1 HEOOXOAMMBIMHM JIJIsl aKTUBHOM W 3JI0POBOM JKU3HHU.

CornacHo omyOnukoBaHHBIM JaHHBIM DAQO KOTUYECTBO TOJOJAONIUX B MUPE PACTET
MenieHHo, HaunHas ¢ 2014 roga. Kaxapiii 1eBsATHIN YEIOBEK B MUPE HE MOJIy4YaeT J0CTaTOU-
HOTO MUTAHUS JIJIS TOJICPKAHUS 3[I0POBOTO M aKTUBHOTO o0pa3a >Ku3HH. MupoBas morped-
HOCTbh B MPOJOBOJIbCTBUM HEYKJIIOHHO PAaCTET B pPE3yJIbTaTe yBEIWYEHHS] YUCICHHOCTH Hace-
nenusi. CTpeMUTENBHO PACcTYyILIUN CHPOC HA MPOIOBOIIBLCTBUE 3HAYUTEIBHO BBIIIE POCTA MPO-
M3BOJCTBA MPOJIYKTOB MUTaHUs. Kak W3BECTHO, TOJIOJ M HEJOEAaHUE SBJISIOTCS TJIABHOM
yIpo30ii 310pOBbsl BO BCEM MHpe, aaxe Takue 3aboneBanus kak CIINJI, mamsipust u TyGepky-
7€3 HE MPEACTABIAIOT CTOJIb BHICOKOW OMACHOCTH. Y MOpSAJKa ABYX MHJUIMAPIIOB KUTEIEH
TUTAHETHI OTCYTCTBYET PEryJSPHBIN JOCTYI K 0€30MacHBIM U HEOOXOAMMBIM MPOAYKTAM ITH-
TaHUs, K UX YUCITy OTHOCATCS 0KoJI0 8% Hacenenus: EBponsl u CeBepHoit AMepuku. Konnue-
CTBO Toyiofaronux B crpanax Jlarunckoit Amepuku u Kapubckoro 6acceitna Hike 7%, Tem
HE MEHEe W B ITHUX CTpaHax OTMEUYaeTcs MEIJIeHHBIM pocT. B 3amamnoit Asum, rae 6osee
12 nporieHTOB HaceneHus: Hepoenaer, HaunHas ¢ 2010 roga HabIIOAAETCA TOCTOSHHBIA POCT
yycina rogoaarnmx. OqHako perHOHOM C caMO# BBICOKMM YpPOBHEM HepoeaaHus, noutu 20%
HaceJeHus, sBisgercs Adpuka.

Hapsiny ¢ npoaykramMy muTaHus 4KMCTash BOJA MMEET MEPBOCTEIICHHOE 3HAYCHHE IS
KHU3HH U 3110pOBbs uenoBeka. bonee 40% MHUPOBOro HaceleHUs CTpaaeT OT Ae(UIIUTA BOIBI.
CoriacHo OIICHOYHBIM JaHHBIM 3KCTepToB Oosiee 700 MUIUITMOHOB KUTEJICH TMJIAHETHI JIUIIIE-
HbI OCTYIIa K YUCTOM BoAE, a 1,7 Muimmapaa 4enoBekK, NPOKUBAIOLIUX HA TEPPUTOPUU ped-
HBIX 0aCCEHOB, UCIIBITHIBAIOT HEOOXOIUMOCTh B JOIIOJIHUTEIHHBIX UICTOYHHKAX MPECHOU BO-
1. Kpome ocyriecTBieHUs KU3HEHHO BaXKHBIX (DYHKIMNA JOCTYN K YHUCTOW MUTHEBOM BoOIE
HEoOX0ouM JuIsi o0ecnedeHus: JTOCTOMHOro obOpa3a KM3HM M IpolBeraHus. JlomkeH ObITh
o0ecreveH NeiCTBUTENBHBIN JOCTYN K YUCTOW MUTHEBOM BOJE, a HE TeopeTudeckuil. B ciy-
Yae ecJIM B TEOPUHU JIOCTYTI K BOJIe 00ecredeH, a B JCHCTBUTEILHOCTH BO/IA CIUIIIKOM JIOpOrasi,
CIelyeT, YTO JIOAN HE MMEIOT K Heil mocTymna. PaBHO Kak U He CIOCOOCTBYET JOCTYMHOCTH
BOJIBI HATMYKE BOJOIPOBOTHOTO KpaHa, M3 KOTOPOTO TeUeT Hebe3omacHas Bo/ia.

[IpaBo Ha nmHUTaHWEe U NMUTHE TAPAHTUPOBAHO PAJOM MEXKIYHAPOIHBIX JOTOBOPOB, a
MMEHHO: MeXTyHapOIHBIM MAKTOM O TPAXIAHCKUX U MOJUTHYECKUX TpaBax, KoHBeHIHEH 0
npaBax MHBaNUA0B, KoHBeHuel o npaBax peb&nka, KonpeHmueii o mukBuaanuu Bcex Gopm
JTUCKPUMHHAIIMN B OTHOIICHUH KEHIIUH U JIp.
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YK 616.2-022/616-08:616.98
PABPABOTKA TOMEOINATUYECKOI'O KOMIIJIEKCA
«POST(COVID-19)REVITALISING» IJIS1 BOPbBbI C CUMIITOMAMU
MOCTKOBHUJHOT'O CUHAPOMA (POST-COVID-19 SYNDROME)
Yepnoobaii /].B.
Benopycckuii nayuonanvbhbili mexnudeckuil yHugepcumem

Abstract: the possibility of using Chinese and Russian raw materials (herbs of China and Siberia) for
the manufacture of a medicinal phytocomplex for treating symptoms and accelerating the recovery of
patients with postcovid syndrome and chronic covid is considered. For comparison and an example,
the medicinal properties of various substances in the chemical composition of plants are given, suita-
ble for creating a phytocomplex in the POLYADAMANTIUM project.

Keywords: POST(COVID-19)REVITALISING, POST-COVID-19 SYNDROME.

C 2021 rona B pamkax craptan-npoekra «POLYADAMANTIUM» pa3zpabatbiBaercs
npototun cocraBa ¢urokommiekca «POST(COVID-19)REVITALISING» nans nedenus
CHUMIITOMOB ITOCTKOBUIHOTO CHHApoMA [1], M ycKOpeHus mporiecca BbI3AOPOBICHUS OOIBHBIX
XPOHUYECKUM KOBHJIOM, UMEIOIIETO MPOMEXYTOUHOE MosioxkeHue mexay bAJlom u nekap-
CTBEHHBIM CpPEICTBOM, TaK KaK UMEET CIIELUAIbHO [T00MPAEMbIN XMMUYECKUN COCTAB, CBOM-
CTBEHHBIH HE TIPOCTO cOOpaM JICKAPCTBEHHBIX TpaB WJIM TOHHUKAM, HO W OMM3KHM 10 3 dek-
TUBHOCTH COYETAHUS K CBSI3KE « JIEKAPCTBO + JUETUYECKUN KOMIUIEKC» AJISi BOCCTaHOBIICHHUS
paboTocnoco6HOCTH nociie 601e3HU. JlaHHBI KOMIUIEKC UMEEeT B CBOEH OCHOBE 4aCTh COCTa-
Ba U3 Oosiee paHHeH uaen pa3pabOTKKU KOMILIEKCA JONOIHUTEIBHOTO MUTAHUS JUISl CIIeIHa3a
«Patauk-BHU Oy, rie mpucyTCTBOBAIM KaK KapIUOMPOTEKTOPHBIN APPEKT, TaK U PACTIHYTHINA
BO BPEMEHHU MATKUI HAKONUTEIBHBINA JIe4eOHBIN 2P deKkT (KyMynsTuBHEIHA 3 dexT). B cocra-
Be (PUTOKOMILIEKCA 3aIJIaHMPOBAHO MCIIOIB30BaTh: (PUTOUAM; KalCyJibl Uil Ipuéma BHYTPb;
HOPOLIOK CMeCH NPOOMOTUKOB U ONMUMOHANBHO cpeacTBO A ounucTkH JKKT — T.e. kommuieke
JUIsL JUIUTEBHOTO U O€30MacHOro MpueMa U OYMIICHUs OT BPEIHBIX NOCT-3()h(HEKTOB JeUeHHs
6one3nu (cM. Tabnuiy 1).

Tabmuua 1 — CpaBHeHHE CBOKCTB psia Je4eOHBIX KOMIIOHEHTOB (DUTOKOMILIEKCA.

HaszBanue JleyeOnnlii 3¢ PexT Ectb i1
NPOTHBONOKA3AHUSA
buoden (ObiBIIMIT KapauonporekTop, aHTHOKCUIAHT, —
«BOCHHBII» KOMIIOHEHT, BO3MOXHOCTbH ITOBBILICHHUS
HBIHE HCIIOJIb3YETCA B MaKCUMaJIbHOIO 00bEMa JIETKUX U
poccuiickux bA Jlax) KOHLICHTPALUU KUCJIOPOJia B KPOBH
Kommekc canoHnHOB AnanroreH, aHTHOKCH/IaHT, [TpoTHBOMOKa3aHbI
OUYHCTKA COCYOB, PETYJISALUS MaJICHBKUM JIETSIM,
JIaBJICHUS], HOpMaJIM3alUs CHa, OepeMEHHOCTD, IEPHOJ
MOBBIIIEHUE 00IICH KUBYIECTH JAKTaluu
Kommnekc BoccranoBnenue TkaHel, opraHos ITpeBblieHue
61o(dIaBOHOUIOB opraHusma, ojaBJIeHUE BUPYCOB KOHIEHTpALUU KaK 1
IIpUEM BUTaMHUHOB
Cmech TpoOHMOTHKOB BoccTraHoBIIEHHE KHILIEYHOTO Tsoxénbie 3a001€BaHUS
MMMYHUTETA KKT

CHHCOK MCT0Ib30BAHHBIX HCTOYHHKOB:
1. N.P. Mitkovskaya, I.A. Karpov, G.P. Arutyunov, Ye.A. Grigorenko, D.Yu. Ruzanov,
T.V. Statkevich, E.I. Tarlovskaya. COVID-19 coronavirus infection (overview of internation-
al research data). Neotlozhnaya kardiologiya i1 kardiovaskulyarnye riski [Emergency cardiolo-
gy and cardiovascular risks], 2020, vol. 4, no. 1, pp. 784-815.
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KOPOHABUPYCHAS UHO®EKIUS, BBI3BAHHASA BO3BYIUTEJIEM
SARS-CoV-2 U UTO 3HAIOT O TIPO®UJIAKTUKE 3ABOJIEBAHUS HIKOJIbHUKU
Llesyosa I0.A., 3ebposa A.U., Jloposcenkosa T.E.
benopycckuii eocyoapcmeentulii MeOUYUHCKULL YHUBEPCUMEM

AnHomauusa: 6 cmamve NPeOCMAsien aHAIu3 YPOsHs UHMOPMUPOSAHHOCIU WKOILHUKOE NO GONPO-
cam npo@uUIAKMuUKY KOPOHABUPYCHOU ungekyuu, npuuunot komopoiu sersemcs supyc SARS-CoV-2.
Anxemupoganue npogoounocy cpeou yuawuxcsa 2. Muncka u 2. Moeunesa. Ilonyuennvie pe3yibmamoi
06y0ym Ucnoib308aHbl 8 UHMOPMAYUOHHO-PAZLACHUMENbHOU pabome 80JIOHMEPO8 CHYOEeHmOo8 Medu-
yunckoeo BY3a.

Abstract: the article presents an analysis of the level of awareness of schoolchildren on the prevention
of coronavirus infection caused by the SARS-CoV-2 virus. The survey was conducted among students
of Minsk and Mogilev. The results will be used in the outreach work of volunteers of medical students.

AKTYyaJbHOCTh. UTOOBI CIIPABISATHCS C IOBCEMECTHO BHICOKMMH YPOBHSIMU 3a00JieBae-
MOCTH KOpPOHABUPYCHON MH(pEKIHU, TpedyeTcs He TONBKO 3HATh CAHUTAPHO-TUTHEHUYECKHE
Mepbl TPOGUIAKTHUKH, HO M YMETh TPaAaMOTHO WX NPUMEHATh. B ycrnoBusiX, Korjga BUpPYC
SARS-CoV-2 OBICTPO MyTHPYET W YYAIAIOTCS CIIyYad TSHKEIIOT0 TEYCHUS OOJIC3HU Y JIETeH,
COOJIOICHHUE IIEMEHTAPHBIX TUTHEHUYECKUX MEPOTIPUSATUH IKOJIbHUKAMHU TTO3BOJIUT CHU3UTh
pacnpocTpaHeHHe HHPEKITHH.

Heab uccaenopanus. OueHUTs HHOOPMUPOBAHHOCTH IIKOJIBHUKOB I'. MHHCKa 1 T. Mo-
THWJIeBa O Mepax NpOQUIAKTUKA KOPOHABUPYCHOW MH(EKIUHU IJI1 TOrO, YTOOBI 0003HAYUTH
HarpasJIeHUs JabHelenl nHhopManoHHO-00pa3zoBaTenbHOi paboTsl o SARS-CoV-2.

Martepunansl u Metoabl. OOBEKTOM HCCIIEIOBaHUS SIBIINCH y4allUecs B BO3pacTe
12—-14 ner r. Muncka (rumuazust Ne 3, rumuasust Ne 30) u r. Morunésa (CII Ne 37). O6pem
BbIOOpKHU cocTaBui 111 yenoBek. Beibopka Obutia mpencTaBieHa ydamumucs 6—8 Ki1accos.
Jlns oueHkr MHGOPMUPOBAHHOCTH IIKOJBLHUKOB IO MPOOJIeMe KOpPOHABUPYCHOW MHGEKINU
UCTIONIB30BAJICS METOJT aHKeTHpoBaHus. CtaTucTrueckas 00paboTka pe3yIbTaToOB MCCIeI0Ba-
HUS IPOBOJUIIACH HA MEPCOHATBHOM KOMIBIOTEPE C MOMOIIBIO MAKeTa CTATUCTUYECKUX TIPO-
rpamm Microsoft Excel.

Pe3yabTaThl u 00cy:kaenne. O6paboTKa aHKET MOKa3ala, 4YTO yJaluecs MIoXo Mpe-
CTaBIISIIOT, KaKue OOBEKTHI JOJDKHBI TMOABEPraThcsi 00paboTKe AC3MH(PHIMPYIOMIMMU CPEel-
CTBaMH, TaK KaKk Ha HUX MOXET MPUCYTCTBOBATh BO30YIUTEIb KOPOHABUPYCHON MH(EKIINU.
Tak Hanpumep, nsTast 4aCTh PECIIOHACHTOB YBEPEHBI, YTO KOPOHABUPYC HE OOHAPYKUBACTCS
Ha BBIKIIIOYATEINAX B IIKOJIE, IPU STOM JOJS HETIPaBUIBHBIX OTBETOB ObLTa HEBBICOKOM U CO-
craBuna 18,8+3,7% (t kpurepuit Cteionenta = 5,1; nmokazarens noctoBepex mpu P< 0,05). B
TO € BpeMsl Hac yAUBUI (PAKT, YTO MOYTH MATAsT YACTh PECHIOHJCHTOB HE 3HAIOT O TOM, YTO
BO30YAMTENh MOXKET NMPHUCYTCTBOBAaTh Ha MOOWJIFHOM Telle()OHE M €r0 CEHCOPHOM JKpaHe.
VY aenbHbIN Bec HEBEpHBIX OTBETOB cocTaBmi 21,6+3,9% ciydaes (t kputepuit CTbioieHTa =
5,5; mokazarens nocroBepeH npu P< 0,05). Cpeaun oTtBeToB Ha Borpoc «MoskeT i Bo30y1u-
tesib SARS Cov-2 o6HapykuBaThcs B KJIJacCe Ha KOMIBIOTEPHOM MBIIIKE?» — OJIS1 HEBEPHBIX
oTBeTOB coctaBmia 8,1+2,5% (t kpurepuit CterofeHTa = 3,1; mokazaTesib JOCTOBEPEH MPHU
P<0,05). [IpumepHO OJUHAKOBOE KOJUYECTBO LIKOJIBHUKOB MOJArarT, YTO BUPYC HOBOW HH-
¢exunn SARS CoV-2 He oOHapykuBaeTcs Ha IApUKOBBIX pyukax (16,2+3,5%; t kpurepuit
Creronenta = 4,6; nokazatenb qoctoBepeH mpu P< 0,05) unu Ha MIKOIBHBIX MOAOKOHHUKAX
(19,843,8%:; t kputepuit CthrofieHTa = 5,2; IOKa3zaTesb 1ocToBepeH npu P< 0,05).

BoiBoabl. [lonyueHHble pe3ynbTaThl CBUACTEILCTBYIOT 00 OTHOCHUTEIBHON OCBEIOM-
JICHHOCTH IIIKOJFHUKOB 00 00BbeKTax moBbimeHHoro pucka SARS CoV-2. llenenanpasiieHHas
UHGOPMAIIMOHHO-PA3bICHUTEIbHAST PAa0OTa MO TMOBBIIMICHUIO TPAMOTHOCTU STOW TPYMIIBI
HACEJICHUs, C MPUBJICUYEHUEM CTYJEHTOB MEIMULMHCKHUX BY30B, BOJIOHTEPOB IOMOXKET CyIlle-
CTBEHHO YJYYIIUTh CUTYaI[HI0 M CHU3UTh 3200JIeBA€MOCTh KOPOHABUPYCHOU MH(EKIIHNEH.
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HAYYHAS CEKIIUS «OBPA3OBATEJIBHBIE TEXHOJIOT'NN.
NMHHOBAIIMU B DKOHOMMUKE, KYJIBTYPE U UCKYCCTBE»
— P ANA GBS T 2
Chen Xi (%:4)

RALR

Abstract: statistics on enterprises' purchase of talent token, and select whether to obtain employment
or retraining according to the situation;Step 5. For talents who have sold talent tokens to a certain
extent, the job location shall be determined according to the proportion of talent tokens purchased by
the enterprise and the individual's will; The sixth step is that the proprietary chain uploads the internal
information to the alliance chain without any change in real time, and the enterprises that enter the
community through cooperation check the uploaded information and get points in order to get the in-
formation in priority. The proprietary chain will upload the correction information to the public chain
and the alliance chain, and the peripheral enterprises and individuals who have not cooperated will
view it through the public chain.The invention invests in talents, reduces the dilemma that talents have
ability and potential but have no financial support and no corresponding system, makes the whole tal-
ent market economy alive, and lets more people focus on talent training; With blockchain, we can ob-
tain more authentic information and turn the traditional talent market into a tokenized token economy.
Keywords: SME, talent, blockchain, talent token, circulation.
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Huang Baiming (# 7 "%)
JUBHEE T A 5%

Abstract: in the 100 years since the founding of the Communist Party of China, a learning system has
been set up to help college students understand the struggle history of the Communist Party of China
in the past 100 years. In the system, there are four modules to learn. This system helps more college
students to carry out patriotism education. This project starts from multiple perspectives, such as
learning, review, experience, etc.Let the students learn the thought of the Communist Party of China
comprehensively.

Keywords: patriotism education, learning system.
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Li Yigiao (£Z51), Peng Tianhong (2K %), Li Yuanjia (F701%),
Wang Peiyao (£ 77, Sun Minghui (#)#52)
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Abstract: data show that in 2020, the number of motor vehicles in China reached 372 million, includ-
ing 281 million cars. The number of motor vehicle drivers reached 456 million, of which 418 million
were automobile drivers. In 2020, 33.28 million newly registered motor vehicles and 22.31 million
newly licensed drivers were registered nationwide.

In 2020, the annual auto sales reached 25.311 million units, down 1.9% year on year. The sales situa-
tion was much better than the previously expected 20% to 25% drop, and the sales volume continued
to rank first in the world. The COVID-19 epidemic in 2020 has a significant impact on the automobile
industry, but under such a circumstance, the automobile industry still achieved such gratifying results,
indicating that the Chinese automobile market still has great potential for development.

Car market in China at the present stage (i.e., after the new car market with car market) scale, alt-
hough has topped the world's first for many years, but the market there is still a large number of such
as information asymmetry, professional threshold is high, consumers due to professional threshold, it
is difficult to identify the quality of the products on the market, in such aspects as car overhead
transport has spent a lot of time and effort and money.

"National Safety Bank" product research and development team, through research and years of auto-
motive industry experience summary, found that the chaos in China's automotive market is essentially
due to small clusters of small and medium-sized enterprises, industry barriers and high industry spe-
cialization, and found a solution to the problem

"Universal did" one-stop automotive service platform is the value of existence through the establish-
ment of some of the information communication channels, break the barriers between suppliers and
consumers of information, integration of industry, based on China's car market to provide information
exchange, logistics processing, commodity trading, the Internet of things, the big electric business
platform for the integration of community services such as data of Internet companies.

At present China's auto market in the Internet and big data have a large market blank, the emergence
of the "universal did" automobile service co., LTD can change this situation, the company is commit-
ted to based on "national did" big data service platform and Internet technology brings a series of
service specification, integrated industry after China's auto market, through a community of commu-
nication and high standards of supplier access threshold, to provide consumers with more convenient
and fast consumption information with high quality products and services.

Keywords: automobile market, specialization, market integration, information transfer.
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Liang Chunyu (AR5, Wen Qiuyue (43 # /), Li Jiacheng (ZFE1£/1K)
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Abstract: Shenyang Institute of Technology has always attached great importance to the school’s in-
ternational exchanges and cooperation, especially in recent years, has increased the development of
inter-school exchanges and cooperation with countries along the “Belt and Road”. At present, the
school has established exchanges and cooperation with Russia, Belarus, Ukraine, Kazakhstan and
other Russian-speaking countries. Under the normalization of the epidemic situation, the establish-
ment of a network platform for teachers and students exchanges between Chinese and foreign univer-
sities can strengthen exchanges and cooperation between schools, help teachers and students broaden
their horizons, and learn from each other and develop together among friendly universities.

Keywords: Chinese and foreign universities, build a platform for teachers and students.
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NATIONAL EDUCATION LEVEL EVALUATION
Ming Lei ("), Sibo Pan (/% .2!1%), Zhenqging Liu (X&), Jinchi Dai (#,#7/14)
Shenyang Ligong University (L FH# 1A 5%)

Abstract: as we all know, the strength of a country's national strength and the progress of the material
civilization and spiritual civilization of the entire society depend to a large extent on the health and
sustainable development of the higher education system. How to evaluate the health of the higher edu-
cation system? How to predict the sustainability of higher education in the future? What is the impact
of the policies on higher education? We understand that these issues have important theoretical signif-
icance and practical value for promoting the sustainable and healthy development of higher education.
Keywords: National higher education; Time series analysis;, GA-BP neural network evaluation mode.

Select 12 higher education measurement indicators through query data, pass the KMO
test and successfully divide the indicators into three categories (basic ability of higher educa-
tion, current level, and future prospects), and apply the principal component analysis method
to the United States, The data of South Africa, Japan, Germany, India and other six countries
in recent years are analyzed, the data is reduced and normalized, and the evaluation model of
the health status of higher education in various countries is constructed to obtain the PCA
score, and the BP neural network is used to test the model's performance rationality. Based on
PCA scores, the model is used to evaluate the health status of higher education in the country
to be tested with the help of genetic methods, and then the United States has the highest health
status in higher education at this stage, with a star rating of 5, Germany 3, and Japan 3. Aus-
tralia is level 2, India is level 1, South Africa is level 1.

Through the analysis of the characteristics of the data, the country with larger develop-
ment space is selected-Japan. Immediately after changing the index impact of the number of
students, using the gray forecast forecasting model, it is increased by an annual increase of
10%. After 5 years, the future of Japanese higher education will increase from 0.8 to 1.55, and
then it will be included in the evaluation. Model, around 2043, the health and sustainability of
Japanese higher education can reach level 5. Therefore, we believe that Japan should increase
the number of students, implement an international talent strategy, and continue to increase
the country’s active intervention in higher education. To promote the development of national
higher education. At the same time, with the aid of the radar chart, the comparison of the PCA
scores of Japanese higher education before and after the implementation of the policy is clear-
ly shown, which also shows the validity and applicability of the model.

Finally, we read the literature, combined model data and the ways and methods of edu-
cation development in various countries to summarize the difficulty of improving education
under the current global situation, and give suggestions and relevant policies to promote the
development of higher education.

Score — Base = 0.092 X Z; + 0.438 X Z, + 0.374 X Z3; — 0.065 X Z, — 0.187 X Zg
Score — Actuality = 0.469 X Zg — 0.322 X Z; + 0.434 X Zg + 0.017 X Zg
SCOI'e - Future == 0.092 X ZlO + 0.438 X 211 + 0.374 X Z12

Among them, Zi (i=1,2,...,m) is the score of each component, and is the contribution
rate of each component. We can get the model's evaluation grade of the health status of higher
education in all countries based on the collected data, and use the BP neural network to test
the rationality of the model. And then get the evaluation results of higher education health sta-
tus (up to 5 levels).
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+ A B
Yu Ximiao (7-##%), Chen Yanrong (/%#£59), Ning Qi (7°H4)
LU T 525

Abstract: paper cutting — Chinese intangible cultural heritage. The zodiac — Chinese year. Kick the
ball — the most popular sport in ancient times.
Keywords: paper cutting, the zodiac, kick the ball.
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W & T [FARIE R 23 B FHL APP B AR
Zhao Qi (&X#), Xu Kun (1#22)
B T

Abstract: Shenyang Institute of Technology offers an introductory Russian course for beginners in the
context of "One Belt, One Road". The students and the instructor discussed the idea of using a cell
phone app outside the classroom and agreed that this technology would enhance students' interest in
learning and improve their academic performance.

Keywords: beginners of Russian, a mobile app.
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METOJ MHOIOKPUTEPUAJIbBHOM OLIEHKH ITPOEKTOB
Zheng Jie, ’Kecmkoea E.C.
Moecunesckuii cocyoapcmeennwiii ynusepcumem umenu A.A. Kynewosa

Abstract: the method of multicriteria evaluation of innovative projects is offered which gives expert a
possibility to consider various evaluation criteria and obtain quantitative result.

MHHOBaIIMOHHBIE TPOEKTHI MOTYT OIICHUBATHCS HHUIIMATOPAMHU TIPOSKTA UM HHBECTOPAMHU
¢ y4€TOM BHYTPEHHHX BO3MOXKHOCTEH MPEIANPHUATHS 10 pealn3aluy MPOeKTa U BHEITHEH KOM-
MEpYECKOM MPUBIEKATETLHOCTH MPOEKTA. [[JIs 3TOro paccMaTpUBAIOTCS TPYTIIBI TOKA3aTeNei:

— pbiHOUHAsA 3()(HEKTUBHOCTH (BO3MOYKHOCTh PEAIM3aLMK MPOIYKTa HMHHOBAIIMHU Ha PHIHKE);

— DKOHOMUYECKasi Peaqn3yeMOCTh (BO3MOXKHOCTh MPEANPUATHS O0ECHEUYHTh MPOSKT
(MHAHCOBO-3KOHOMUYECKMMH PECYPCaMH (C MPUBJICYEHUEM 3aEMHBIX CPEJICTB) U JUIS peasu-
3aI¥ KHHOBAITMOHHOTO MPOEKTA);

— BIIMSIHUE WHHOBAIUHA HA Pa3BUTHE MPEANPHUATHS (PIKOHOMHS 3aTpaT Ha MPOU3BOICTBO
U peanu3aluio MPOAYKIUH, THUHAMUKAa SKOHOMHYECKOTO POCTa MPEANpPHUATHS, U3MEHEHUE
YUCJIEHHOCTHU MEePCOHAJIA U T.I1.);

— 3koHOMUYecKas dPPekTuBHOCTH (O1eHKa d(PPEKTUBHOCTH KAMUTAIBHBIX BIIOKCHHIA,
TaK KaK MHHOBAIIMOHHBIN MTPOEKT SBISAETCA 00ObEKTOM HHBECTUpOoBaHus) [1].

N3-3a pazHooOpasust U JOCTaTOYHO OONBIIOTO KOJMYECTBA MOKAa3aTeseH y JINIa, MPOU3-
BOJISIIIIETO OIEHKY MPOEKTa, MOTYT BO3HUKHYTh 3aTPyAHEHUS, U TOJyYCHHAs OIleHKa OyIeT
HEaJIeKBATHOW. ABTOpBI IpPEIaraloT METOJ MHOTOKPUTEpUATbHOW OLIEHKH MPOEKTOB, HC-
MOJIE3YIONIUHN 3JIEMEHTHl TEOPHH HEYETKMX MHOXKECTB M METOJa aHalIHW3a uepapxuii, Oonee
MoJIpOOHO OTHCAHHEIH B [2].

[Toka3areny OIEHKM WHHOBAIIMOHHOTO TPOEKTAa CleayeT (POpMau30BaTh C MOMOIIBIO
GYyHKIMA TPUHAJICKHOCTH, KOTOPBIE OyAyT OTpa)kaTh CTENCHBb JKEJIATEIbHOCTH TOW WIH
WHOM BETMYMHBI KAXIO0TO TIOKA3aTeNs JIJIs JIUIA, OIICHUBAIOIIETO MPOEKT. DTO MO3BOJIUT YUH-
THIBaTh MPH OIICHKE HE TOJBKO KOJMUYECTBEHHBIC MOKA3aTEeNM, HO M TMOKa3aTelH, 3aJaHHbIC
BepOanbHO, a TaKKe MPOU3BOANTH CBEPTKY MHOXKECTBA IMOKa3aTelei B OJWH OO0OOIIEHHBIN
MOKa3aTellb OLEHKH MPOEKTA.

Tak kak MokazaTelqu MOTYT MMETh Pa3IMUHYI0 BaXKHOCTBH JUIsl JIWIA, BBITIOJHSIOMIETO
OIICHKY, TIPEIJIaraeTcsl ONpeAeIUTh KO3(PPUIIMEHTH OTHOCUTEIHHOM BaXKHOCTH KaXKIOTO TI0-
Ka3aTeJsl C MOMOIIBI0 MaTPHIL TAPHBIX CPABHEHUH.

Tak kak npu OIleHUBaHUH OoJiee yI0OHO ONEepUPOBAThH OJIMH MOKAa3aTeleM, a He MHOXKe-
CTBOM, TIPEJJIaraeTcsl MPOU3BECTU CBEPTKY BCEX MOKA3aTeNel OLICHKH C y4eTOM UX Kod(hdu-
LIHEHTOB OTHOCUTEIBHOM BaXXHOCTH B OJMH OOOOIIEHHBIN MTOKa3aTelb. JJIs 3TOro MOKHO HUC-
MOJIb30BaTh AJJIUTUBHBINA, MYJIbTUIUIMKATUBHBIA WM MHUHUMAKCHBIM noaxon. [lomydeHHbIN
00001IeHHBIN TIOKa3aTenb OyAeT mpuHUMAaTh 3Ha4eHus oT 0 70 1, Tak Kak OH MOCTPOEH Ha
0a3e (pyHKIUN MPUHAIICIKHOCTH, KOTOphIE TakkKe MeHSroTcs oT 0 mo 1, yeM Oiike OleHKa
WHHOBAIIMOHHOTO MPOEKTAa K 1, TeM OH JyuIiie.

[IprMeHeHue mpeiaraeMoro MeTo/1a Mo3BOJISIET PaH)KUPOBATh MHHOBALIMOHHBIE MTPOEKTHI
TI0 MX TPHUBJICKATEIEHOCTH, BBISBIATEH (DAKTOPBL, 32 CUET KOTOPBIX MPOSKT MOXKET OBITh YITyUIIICH.

[TpennaraeMbrii MeTOM JAOCTATOYHO THOKHIA, €r0 MOXHO TOJCTPAaWBaTh MO OCOOBIE
TpeOOBaHUS MPEANPHUATHS, THHOBAIIMOHHOTO MTPOEKTA WJIM HHBECTOPA.

CHnuCOK MCIO0/Ib30BAHHBIX HCTOYHHKOB:

1. KopmyHoB, B. B. DxoHomuKka opranuzanuu (Mpeanpuarus): y4eOHUK M MPaKTHUKYM JUis
npukiaaHoro 6akanaspuata / B. B. KopuryHnos. — 4-e usn., nepepa6. u gon. — M.: U3narens-
ctBo IOpaiit, 2019. - 313 c.

2. XKectkona, E.C. K Bonpocy onpezenenus Haa0aBKH 3a pUCK IpU pa3pabOTKe MHBECTHUIIN-
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KYJIbTYPA YEPE3 CKA3KY B PAMKAX ITPOEKTA «OJUH INOAC — OJIUH I1YTb»
CULTURE THROUGH A FAIRY TALE IN THE FRAMEWORK
OF THE "ONE BELT - ONE WAY" PROJECT
B “fIRE” PREFEHT PRI B8 TE)D
Aouceupesuy O.H., 3axapenxo T.H.
Benopycckuii cocyoapcmeennuiti ynusepcumem, Mzoamenvcmeo «lllenxoswiii nymo I pynny

Annomayua: H3zoanue kumaiicko-6e10pycckoil ckasku «/{6op meopuecmeay Ha pyccKOM U Kumaii-
CKOM 5A3bIKe C PUCYHKAMU KUMAUCKUX U benopycckux oemetl. Jlyyuuil npoyecc 03HAKOMIEHUs C pOO-
HbIM Kpaem — meopuecKull nyms uepe3 MASKYIO0 CUNLY CKA3KU, Meampd, HCUBONUCU, MY3bIKU, KHUSU U
POOHO2O S3bIKA.

Abstract: publication of the Chinese-Belarusian fairy tale "House of Creativity" in Russian and Chi-
nese with drawings of Chinese and Belarusian children. We show the theater, painting, music of China
and Belarus in a fairy tale.

Onucanmne ckasku: JlepeBymiek xoponmx MHOTo, a Hama Cka3ka — eIMHCTBeHHas. Bo
JIBope TBOpuecTBa XKUBYT IVIaBHbIE TepoU: Kpbicka OJbKa — CKa304HMIA, KOT PbpKMil — 3aBo-
nuia, Kot Berepok — kommno3utop, koT Epomika — nzobperarens, Oynpaor I'eopr — moat. ['e-
pOM IPOXOAST TBOPUECKHUI MyTh UEpe3 «MATKYIO CHILy» TeaTpa, >KMBOIINCH, MY3bIKH, JIUTEpa-
Typbl. MUp CKa3Ku — 3TO MHP HapOJHBIX Tpaauiuii u oOsrdaeB benapycu, Poccun u Kurasi.
Cka3ka crocoOCTBYeT YKPEIUICHHUIO APYKObI U Pa3BUTHIO COTPYAHUYECTBA MEXY HAPOJIaMH.
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MOBWJIBHOE INPUJIOXKEHUE J1JId JUCTAHIOUOHHOI'O OBYYEHUSA
CTYAEHTOB BY3A
Axcénos B./1., IIpoxoorcuui C.A.
Bumebckuti cocyoapcmeennviil ynugepcumem umenu I1.M. Maweposa

Abstract: the modern period of society development is characterized by a strong influence of infor-
mation technologies, which penetrate into all spheres of human activity, ensure the spread of infor-
mation flows in society, and form a global information space. An integral and important part of the
society digitalization is informatization of education. Nowadays it is difficult to imagine training in
educational institutions without usage of distance learning. Students actively apply mobile technolo-
gies and Internet for quick obtaining the necessary information.

Purpose: the main purpose of our mobile application is to provide the convenience of conducting
classes and monitoring the knowledge of students. The purpose of the article is to substantiate the rel-
evance of mobile applications for distance learning.

Conclusion: developed application is proposed to simplify and systematize the learning process. It
provides an opportunity for teachers and students to spread and study the material, wherever they are
at the moment.

Keywords: mobile application, distance learning, educational process.

BcenenctBue nmpoHUKHOBEHHSI MOOMJIBHBIX TEXHOJIOTHH BO BCe Chephl COBPEMEHHOM
YKU3HU BO3HUKJIA UACS CO3AaHMSI MOOUIBLHOTO TMPHUIIOKEHUS ISl TUCTAHIIHOHHOTO OOYYeHUS,
KOTOPOE TIO3BOJISET MOJHOCTBIO WJIM YACTUYHO 3aMCHHUTH NMPHUBBIYHOE IMPOBEICHUE 3aHSATUI
MIPU HEBO3MOXXHOCTU MPHUCYTCTBUS yUalIMXCs Ha 3aHATUAX. [IpenMylecTBaMu HCIMOJIb30Ba-
HUSl MOOWJIBHBIX YCTPOWCTB M TEXHOJIOTHH B 00Pa30BATEIHLHOM IPOIECCE SIBISIFOTCS: OBICT-
pBIA JOCTYN K ayTEeHTUYHBIM Y4YEOHBIM M CHPAaBOYHBIM pecypcaM U MporpamMmam B Jr000e
BpEMs H B JIFOOOM MeCTe; TTOCTOSTHHAST 00paTHask CBSA3b C MPEIoIaBaTeeM U YU4eOHBIM CO00-
[IECTBOM; Y4€T MHIWBUIYAIbHBIX OCOOEHHOCTEH CTyJIEeHTa — JAMArHOCTUKA MpPOOIeM, UHAU-
BUyaJIbHBIA TEMIT OOyUYEHUS; MOBBIMICHUE MOTHBAIIMK 00yYaeMbIX 3a CUET UCIOJIh30BAaHUC
3HAKOMBIX TEXHHYECKHUX CPEACTB U BUPTYaJbHOTO OKPYXKEHHS; OPTaHU3alMs aBTOHOMHOTO
00yUYeHHS; CO3aHue MEePCOHAIM3NPOBAHHOTO MTPOGECCHOHAIBHO OPUEHTUPOBAHHOTO 00yYa-
IOIIETO MPOCTPAHCTBA YUEHUKA; PA3BUTHE HABBIKOB M CIOCOOHOCTEH K HEMpPEephIBHOMY 00Y-
YCHUIO B TCUCHUE JKU3HH.

[TpeumytiiecTBOM pa3pabOTaHHOTO MPUIOKEHHSI SIBISIETCS YI0OCTBO MCIOJIb30BaHUSA, MH-
TYWTHBHO TOHATHBIA HHTEPQEIC, BO3MOKHOCTH MTPETIOIABATEITIO 3arpyKaTh HHHOPMAIIHIO HETIO-
CPEACTBEHHO C MOOMJIBHOTO YCTPOICTBA, a TaKKe BO3MOKHOCTh OOMEHHMBATHCS COOOIIECHHUSIMU
JPYT € IPYTOM, YTO TIO3BOJISICT TIPETIOIaBATEIO ITOyYaTh OOPATHYIO CBSI3b OT CTY/ICHTOB.

Pa3paboranHoe mpuiiokeHne MOKeT ObITh UCTIOIB30BaHO B chepe 0Opa3oBaHUs Ha BCEX
€¢ YPOBHSX, OT HAYaJIbHOM MIKOJIBI JO BBICIIMX YYeOHBIX 3aBeJcHUN. Bo3MoxHBIE 00J1aCcTH
NPUMEHEHHUS: TUCTAaHIIMOHHOE O0yueHue, OOIIeOCTymHbIe UH()OPMAIIMOHHBIE KYPCHI, BO3-
MOKHOCTh TIPOBOJIUTH MPUBBIYHBIC 3aHATHS B NEPHUOJ MAHIESMUU MU HEBO3MOXKHOCTH CTY-
JIEHTa TOCeIaTh 3aHATUS U T.A. B Hamie Bpemsi, Korja MOOUIbHBIE TEXHOJIOTHH Pa3BUBAIOTCS
OBICTPBIMU TEMIIAMU W TPAKTUYECKU KaXKIbI YEJOBEK BIIaZeeT cMapT(HOHOM, YICOHBIM
YUpEXKIECHUSIM YIO00OHO UMETh MPUIIOKEHHE, TTIOMOTAaloIIee MPEenoiaBaTessaM U yJarmmces 60-
nee 3pPEKTUBHO B3aUMOJICHCTBOBATH JPYT C IPYTOM.
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O HEKOTOPBIX OCOBEHHOCTAX HOMHUHAHTOB OMOIINU «PATIOCTb»
B KUTAHUCKOW JUHIBOKY.JIbTYPE
Axcénuurxosa-buprokosa A.A.

T'omenvckuti 2ocyoapcmeennvii ynugepcumem um. @. Ckopumsl

Abstract: the article considers some of the nominees of the concept «joy» in Chinese language; exam-
ines their inner form and the relationship between joy and music.

B snoxy auHamu4HO pa3BuBarouierocs corpyaaudectsa Pecny6nuku bemapycs u Ku-
Tas YBEJIIMYUBACTCA MHTEPEC K U3YUYEHUIO KUTANUCKOIO S3bIKA. YCIICIIHOE B3aUMOJACHCTBUE
CTOPOH 3aBHCHUT OT 3HAHHS UMHU SI3bIKa, TPAJAULUN U HAlMOHAJIIBHOTO XapakTepa Apyr Apyra.
OMOLIMU COCTaBIISIOT HEOTHEMIIEMYIO YacTh BHYTPEHHETO MUpa UYeJIOBEKa, MPEACTaBIIss CO-
0oif  cBoeoOpasHBIi  cmoco0  mepegaud  mporecca  B3aMMOJCHUCTBHS  YEJIOBEKa
C IeHCTBUTENBHOCTBIO. B CBSI3U ¢ 3TUM HMHTEPECHBIM INPEACTaBISAETCS PacCMOTpPETh KUTaii-
CKH€ DKBUBAJIEHTBI PYCCKOI'O IMOTUBA «PATOCTh.

Jlns ororpammel & (xi) MMEIOTCS! ClIeTyIOIUE TapabIeNt: padocib, CYACHIbe, NPA3OHUK,
0608w, bepemennocms. Ha npesHeM ueporimde 3aneyaTieHbl CTapUHHBIA Oapaban £
C HATSIHYTOM KOXel ~== ¥ mpaBas pyka W . Mepormud [ (kdu) mpencrapnsier coboit ‘pot’. T1o3-
JKe M300pakeHUe MpaBoil pyKu W OapabaHa OOBEIUHWIMCH B COBPEMEHHOE M300paKEHHE HEpO-
rmda = (xi). opMUPOBAHHE CEMAHTUKK TIPOUCXOMIIO CIIEAYIOIIMM 00pa30M: YEIOBEK MIPAeT
Ha OapabaHe, ¥ 3TO MPUHOCUT MY PaJOCTh, MPOSBISIONILYIOCS B yibiOke. Takum oOpa3om, oTMme-
YaloTcsl HauOoJiee PagoCTHBIE COOBITUS B JKM3HHU YeJloBeKa — JII0OOBb, OepeMeHHOCTh. Cornacue
MEXIy MYXKeM U 5KeHOl B KuTaiickom Hapone accommupyercs ¢ nenuem: A {HEHKE fi chang fu
sui — myorc sanesaem — dicena nooneeaem, a TAKKE UIPON HA MY3BIKATBHBIX MHCTPYMEHTAX: itk
A qin sé tido hé — yuns u ¢ 6 axkopoe B 3HAUEHNHN ‘TAPMOHUS B CEMBE .

Jlororpamma ‘i (1¢) MMeeT 3HAYEHUS: paodocmb, eecelve; YOOB0IbCMEUe; 2aPMOHUSL; CMEX.
Hauepranuro apesHero uepormda 4% yuenble naror pasnmuHble ToKoBaHMs. Tak, O MHEHMIO
Jlo Wsxonbioiia, 4% m3o0pakaer muTphl M Tycou, B To BpeMs kak Croif I1IoHb cuutaer, uto 4%
BKJIFOYACT TATH 0apabaHOB, KOTOPBIE SBIISFOT COOOH TISITh TOHOB KUTANHCKOW MY3BIKAJTHBHOM TAMMBI
¥ CITy’KaT CUMBOJIOM MY3bIKH. bapabaHbl pacrionosKeHbl Ha epeBIHHOI mojicTaBke — A (mul) ‘zie-
peBo’. Dopma & teneps ynporena 10 4 (1) — ‘MysbIkansHOro epeBsHHOro crenaa’. CornacHo
Bepcun Cumsyke Cupakase, Ha JpeBHEM Hepormude 4% mpecTaBieH My3bIKATbHBINA HHCTPYMEHT,
KOTOpBII C/IeJIaH U3 IIENKOBBIX HUTEH — 5:(ST) U mepeBa /K (mul). 3Hak ‘Genbiii’ — [ (bai) 0603Ha-
YaeT MeTalI, U3 KOTOPOro, KaK CUUTANIM JAPEBHUE KUTAMIIBI, COCTOST 3BYKH. B JaHHOM ciydae B
LIEHTpe Heporimda HApUCOBAH METAUTMYECKUN KOJIOKOJIBUMK, KOTOPBIN 3BEHET BO BPEMsI IIECEH U
IUISICOK, pa3BiieKast OOroB M M3J1€4MBasl TSHKKUE YETIOBEUECKHUE HEyTH.

Wurepecen ToT (axt, uro mepormud K MOXKHO IpOM3HOCHTHL mo-pasHoMy: (1€) u (yue).
B 3aBucHMOCTH OT 3TOr0 OH UMEET 3HAYEHUE ‘PAJOCTh WM ‘My3blka’. B kuraiickux tekcrax XI —
VI BekoB 110 Halel 5pbl neporid 7 (yue) 0603Hauan npasaHudHyo chepy KU3HH, a My3bIKa
CUMTAJIACh CUMBOJIOM PaJiocTH U Becenbs. «Ilomyyars pagocTb OT MPOCITYIUBAHUA My3bIKH B O/IU-
HOYKY WM BMECTE C APYTUMH — YTO U3 3TOro Oosiee paocTHO?» — Bonporiaer MaH L3b1. B «Yixo-
YCKHX pHUTyalax» My3blka Ha3bIBajach OMHOW W3 IIECTH JOOPOAETENICH Becenbs, 00Jaaatomei
CIIOCOOHOCTBIO BOCIIUTBIBATh FAPMOHHMIO, TIOUTUTEILHOCTD, PBEHUE K CITy’kO0€, CBIHOBHIOIO TIOUTHU-
TENBHOCTh M OpaTckue 4yBCTBa. Mys3blka MMeNa TeCHYIO CBs3b ¢ KuTalckoil ¢unocodueit. Tak,
HanpuMep, KOH(YIMAHIBI CUMTANIM, YTO OHA JyXOBHO OOOram@aer M OOBEIUHSET KHUTAHCKYIO
HALMIO, ABJISSCH IEPBOOYEPETHBIM CPEICTBOM YIIPABIICHHUS JIFOJJbMHU B FOCY1apCTBE; MPEACTaBUTE-
JM Aa0CU3Ma OTMEYAJIM €€ KOCMOJIOTMUECKOE 3HAUEHNE U CIIOCOOHOCTh 1apoBaTh YEIOBEKY U MpH-
pozie TapMOHHUIO; OYAUCTBI, CIIyIIasi My3bIKY, OTKPBIBAJIM I ce0sl 3aKOoHbI MUpo3aaHus. Cyiie-
CTBYET BBIPaKEHHE, B KOTOPOM IIOKOH coueraercsi ¢ pagocthio < (18): &4k (anlé) B 3HaueHMH
‘CIIOKOMHO U PaIoCTHO’. I JTaBHBIM IOCTOMHCTBOM MY3bIKU JIPEBHUE KUTAMIIBI CUUTAIM TAPMOHUY-
HOCTb 3By4aHusi. B CBs3u ¢ 3TUM, OJHO M3 3Ha4yeHui < (I¢) — ‘rapmonms’. Mys3bIKa, 10 MHEHHIO
KUTAMIIEB, ONPEACISET BEJIUKYIO CYIIIHOCTh, BBIPAKAIOLIYIO TAPMOHHIO UMb U SH, HeOa 1 3emiu. B
MY3bIKE, TAKUM 00pa30oM, COCPEI0TOUYEHBI PUHIIUITBI TAPMOHUYHOM, PaJIOCTHOM KU3HH.
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UHTEPHET-TIPOABUXKEHUE CTYJAEHTA BY3A KAK UHCTPYMEHT
MAPKETHUHT A YYPEXJIEHUSA OBPA3OBAHUSA
Anopeenxo H.K.
Benopycckuii nayuonanvbhbili mexnuueckuil yHugepcumem

AHHOmMayun: 8 HayuHOU pabome paccmMampusaemcs: Makol UHCIPYMeHm MapKemutea eblciule2o yueo-
HO20 3a8e0eHusl, KaK UHMEePHEem-npo0sUd CeHUe CMYOeHmd, ONUCLIBAIOMCL MeMOObl NPOOBUNCEHUSL CTIY-
Odenma u BY3a 6 coyuanvuvix cemsx, cpasHuBaromcs cnocodwl 83aumooelicmsus ¢ ayoumopuel.
Abstract: the paper examines such a marketing tool for a higher educational institution as online stu-
dent promotion, describes the methods of promoting the student and the university in social networks,
compares the ways of interacting with the audience.

KonkypeHus B cepe MEXIyHapOJHOTO BBICIIET0 OOpa30BaHMs pacTeT C KaKAbIM
rogoM. Briciime yuyeOHBIE 3aBeIeHHS HCIOIB3YIOT Pa3iUuHbIE CIOCOOBI MPOJABMKEHUS: OaH-
HEpHasi peKiIaMa, KOHTEKCTHAs peKilama, TapreTUpoBaHHas pekiama U T.4. OIHUM U3 OTHOCH-
TEJIbHO HOBBIX MapKETUHIOBBIX MHCTPYMEHTOB JUIsl IPOABIKeHUs BY3a MokeT cTaTh OHJaiH-
MPOJIBIXKEHUE CTYJIEHTa. [ paMOTHOE mpoABMkEeHNE cTyaeHTa BY3a B cOlMaIbHBIX CETSAX MO-
KET CO37aTh MOJIOKUTEIIbHBI UMHUDK YHUBEPCUTETA, IPUBJICYb AOUTYPHEHTOB, BOBJICYb CTY-
JIEHTOB B 00pa30BaTeIbHBIN MIPOLIECC, Pa3BUTh HHTEPEC K YUYACTHUIO B HAYYHBIX KOH(EpEeHIHsX,
KyJIbTYPHO-MaCCOBBIX M CIIOPTHBHBIX MEPONPHUATUAX YUPEKICHUS 00pa30BaHMUSL.

[Tpu nmpoaBMKEHUM CTyIeHTa-aM0accaopa BaXHO MOKa3aTh JUYHBIA OMBIT yUallerocs,
HMOIMH OT MOTy4YeHUs1 00pa30BaHUs M Y4acTUsl B CTYJCHUECKUX aKTUBHOCTAX. [IpuBieys mo-
TEHIMAJIbHBIX CTYJIEHTOB MOKHO C IIOMOIBIO ITyOIMKalui 0 «/[HAX OTKPBITBIX ABEpE», KO-
Topsle npoBoaarcs B BVY3e, pacckaza o MHOrooOpasuu (hakylnbTeTOB M CHELHAIBbHOCTEH.
Onun n3 3¢(HEeKTUBHBIX CIIOCOOOB BOBICUYCHHUS a0UTYPUEHTOB — 3TO MHTEPBBIO C BBHITYCKHU-
KaMH YHUBEPCHUTETA, KOTOpBIE MOJENATCA OIBITOM IOCTPOCHUS Kapbepbl, BO3MOMXHOCTSAX
TPYAOYCTPOICTBA OCIE OKOHYAHUS O0YUYECHHUS.

BaxHo co3maBaTh B3aMMHYI0 KOMMYHHUKAILMIO C a0WTypUEHTAaMU M CTYJCHTAMH BBICIIETO
y4eOHOI0 3aBeJIEHHs. ITO MOKHO CAENATh € MOMOILBIO IPOBEACHUSI PA3IMYHBIX KOHKYPCOB, PO3BIT-
phILIeH, akIMid Ha CTpaHUIIaX CTyJieHTa-ambaccaiopa 1 ctpanuiax BY3a B colmanbHbIX ceTsx.

PeanbHyl0 LIEHHOCTH OOpa30BaHHA, IOJy4a€MOI'O B IPOJBUIAEMOM YHHUBEPCHUTETE,
MOYKHO IIOKa3aTh 4epe3 COBMECTHbIE OHJIAIiH-BEOMHAPHI, TPEHUHIH U IPSMBbIE TPAHCIALUH C
IpenoAaBaTeNs MU U CTYAEHUECKUM aKTHBOM (aKyJbTeTa.

Taxoke >pdexTuBHO npoasurate BY3 uepes couumanbHble CETH CTyAEHTa MOKHO Ha-
TUBHBIMHU CIIOCOOaMH, HAIIPHMEP, YIIOMHUHAHUEM T'eOJIOKAllMU YHUBEpcUTeTa Ha (oTorpadu-
ax. Takum oOpa3oMm, OyaeT MOBBILIATHCS Y3HABa€MOCTh yueOHOro 3aBeneHHs. BaxkHo moka-
3aTh JPYKECKYIO M MO3UTUBHYIO aTMOC(hEpy B CTYJEHUYECKOM KOJUJIEKTUBE. DTO MOXKHO CJie-
JaTh € TIOMOINBIO MMyOiaMKanmuid COBMECTHBIX (oTorpaduii C OZHOTPYNIIHUKAMH U
npernoaBaTensiMu, Gotorpaduii ¢ pa3THIHBIX KYJIbTYPHBIX Meporpuiatuii BY3a.

B nyOnukanusx cTylIeHTa BaXXHO IIOKa3aTh KOPIIyC YHHMBEpPCHTETa, OOYCTPOWCTBO
y4eOHBIX ayJIMTOPUH, 4TOOBI CO3/1aTh MOJIHOE MPECTABICHUE O MpoIiecce 00yUeHHs y aOuTy-
PHEHTOB U BBI3BATh XKeJlaHUE MOCTYNUTh B yueOHOE 3aBE/ICHUE.

TakuMm 00pa3oM, OHIAMH-IPOABUKEHHUE CTYJICHTA BBICILIETO Y4eOHOTO 3aBEICHUS — 3TO
OTHOCHTEJIbHO HOBBI U 3(QPEeKTUBHBIN MapKeTHHIOBbIM MHCTpyMeHT BY3a, ncnonb3yemslii
JUISL IOCTPOEHUSI KOMMYHHUKALMU ¢ a0UTYpUEHTaMHU, TOBBIIICHNS Y3HABAEMOCTH YUPEKICHUS
o0Opa3oBaHus, pa3BUTHS OpeH/1a U UMHUKa yHuBepcuTeTa B IHTEepHeTe.
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BEB-OIITUMU3ATOP CEMEHHOI'O NOKYIATEJBCKOI'O NIOBEIEHU S
C UCITOJIB30BAHUEM AJITOPUTMA I'EMJIA-IIEILJIN
Anucens E.O.
I'poonenckuil 2ocyoapcmeenuwiil yHugepcumem umenu Anxu Kynanot

WEB OPTIMIZER OF FAMILY PURCHASING BEHAVIOR
USING THE GALE-SHAPLEY ALGORITHM

Abstract: a mobile web application is offered to facilitate and speed up daily purchases. It consists of
two synchronized tables. The first is filled in by the customer at home (the wife with a small child), the
second is filled in by the buyer in the store (the husband on the way from work) as the purchase is
made. The difference between this application and the existing ones on the market will be the ability
for spouses to optimize their order online based on the Gale-Shapley algorithm.

B po3HUYHOM MapKeTHHTe IPU CETMEHTHPOBAHUH MOKYIATeIel TOBApOB MOBCEIHEBHO-
ro CrIpoca TPAJAUIIMOHHO BBIJCISIETCS CErMEHT MOKyTMaTesie OT UMEHH JIoMOoXo3stiicTBa. Jlo-
MOXO3SIICTBO MOXET COCTaBJIATh OAWH YEJIOBEK, HO, KaK MPABUJIO, 3TO rpynmna. IT0 MOXKET
OBITH TpyMMa CTYJIEHTOB, BEIYIINX COBMECTHOE XO3iMCTBO B KOMHaTe (OJIOKE) OOIICKHUTHS,
wii Opurazna Ce30HHBIX pabounx, MPUOBIBIIMX Ha 3apaboTku. Ho wamie Bcero ycrmoBuem
YJICHCTBA B ATOM TPYIINE CIy>KaT OTHOILIEHHUS pojcTBa win Opaka. [lokymarenbckoe moseje-
HUE JOMOXO034HCTBA ONPELNSIeTCS CTPEMIEHHEM MUHUMHU3UPOBATh PACXOIbl HA MOKYMKY TO-
BapoB MOBCETHEBHOTO Crpoca 3a cueT 3(dekra Macmtadba v Mpu OHOBPEMEHHON ONTUMH3a-
i 3anacoB. OCOOEHHO SIPKO 3TO CTPEMIICHHE BBIPAXKEHO y CEMEHHBIX JTOMOXO3SHCTB Ha
NIEPBOM JTaIle CTaANU «ojHoe rHe310» (mo @. Kotnepy), korna miaameMmy peOeHKY MeHee
6 1eT, 0OOPOTHBINM KalHUTad CEMbH HEBENUK, MPUCYTCTBYET HEJOBOJILCTBO (PHHAHCOBBIM IO-
JIO’)KEHHEM U CYMMOM COKOHOMIJICHHBIX JICHET. Takue ceMbU 3aMHTEPECOBAHHBI B HOBBIX TOBa-
pax U XOpOIIO OTKIMKAIOTCS Ha PEKIaMy.

[Ipu 3aKkyrnke MOBCEIHEBHBIX TOBAPOB IMOKYMATEH OT UMEHHU JOMOXO3SHCTB YacTO HC-
MOJIB3YIOT MAMSTHBINA CIIUCOK. J[7s1 9TOro MoKymnaTesro Hy>KHO OIEHHUTH 3amachl U UX IJIaHUPY-
€MBII pacxoji, BHECTH MPOIYKTHI B CIIUCOK, HE TIOTEPATh CaM CITMCOK, M 3aTe€M, TOJI0KUB TIPO-
OYKT B KOp3UHY B MarasuHe, BBIYEPKUBATH OUYEPEAHYIO MO3UIIMIO, YTOOBI B UTMHHOM CIIMCKE
YTO-JTMOO0 HE MPOIYCTUTH, OJTHOBPEMEHHO TMOMBITATHCS CAKOHOMHUTD Ha CKUJIKAX U MaKCUMAalb-
HO HCIOJIb30BaTh OTPAHUYCHHOE KOJHMYECTBO JCHET M BPEMEHH C YYE€TOM PHCKOB BHE3AIHBIX
pPacxoi0B JOMAITHUX 3aMacoB (HAIPUMED, MMAMIIEPCOB WJIM OINPEACTICHHOT0 BUAA AETCKOTO MH-
TaHMs) 32 BpeMsi ero orcyTcTBUs. [loaTOMy mokynaresb BBIHYKIEH TPATUTh BPEMS U CPEICTBA
Ha YTOYHSIOIINE Tee(POHHBIE Pa3roBOPHI C IPYTUMU YJICHAMH JIOMAIIIHETO X03sIMCTBA.

Jlist TakMX TOKyTaTene mpeagaraeTcss MOOMIbHOE BEO-MPUIIOKEHHE [Tl 00JIerueHus U
YCKOPEHUSI €KEHEBHBIX TMOKYMOK B BUJE JBYX CHUHXpOHM3UpYyommxcs tadnui. [lepBas 3a-
MOJTHSETCS, HaXOAIIMMCS JOMa 3aKa34MKOM (3KeHa C MaJIeHbKUM PEOEHKOM), BTOpast 3aIloJi-
HSIETCSl B Mara3uHe 3aKyNIIUKOM (MY IO IOpore ¢ paboThl) IO MEpe COBEPIICHUS MOKYTIKH.
[TpunokeHne NOJKHO YMETh COPTHPOBATh 3aKa3 MO ACCOPTHUMEHTHBIM TpyIIaM U UMETh
NpUBS3KY K reorpaduueckoit kapre. OTIUYHEM OT yXKe CYIIECTBYIOMIHUX OYIeT BOZMOXHOCTh
JUIsL CYTIPYyTrOB ONTUMHU3UPOBATh MPOAYKTOBBIHM 3aKa3 B OHJIaiiHE HA OCHOBE aJrOpUTMa OTJIO-
xeHHoro coracus ['eina-Illennu. 3ToT anroput™, npeioxkeHHb B Hadane 1950-x rr. n
oTMeueHHBIH HobOenmeBckoil nmpemueil mo skoHoMuke B 2012 T., mpuMeHsieTcsl Toraa, Koraa
TpeOyeTCsl HATH CTa0MIIBHBIE COOTBETCTBHS MEXKTY dJIEMEHTAMH JIBYX MHOKECTB, UMEIOIINX
cBoM mpeanoureHus. OnepaTUBHOE JOCTUKEHHE BEAYIIUMU JIOMAIlIHEE X03UCTBO pa3yMHO-
ro corjacusi Mo KOJMYECTBY M II€HE 3aKyIaeMOro YBEIMYMBAET YIOBJIETBOPEHHOCTH COB-
MECTHOM KHU3HBIO U JIENIAeT UX CUACTIMBEE.
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NHO®OPMAIIUMOHHBIE TEXHOJIOTI'MHN
B COIIUAJTBHOM ITPEANNPUHUMATEJIBCTBE
benoxonvimos J].A.
Benopycckuii 2ocyoapcmeennviti yrusepcumem un@opmamuxu u paouo31eKmpoHUKU

Abstract: the object of the research is information technologies in social entrepreneurship. The article
considers information technologies and features of their use for the effective development of social and
entrepreneurial projects. The article also defines the main characteristics of social entrepreneurship. As
a result of the study, it was revealed that the use of information technologies can be used to simplify the
management process, expand the reach of the audience, create additional jobs, and for other purposes.

JocraTtouno moaro uAET raobaibHBIA COIUANBHBIN Mpolecc WH(OpMaTU3alUK OO0IIIe-
CTBa, I/Ie JOMUHHUPYIOIIUM BHJIOM JIESTEILHOCTH SIBIISIETCS cOOp, 00paboTKa M HMCIIOIB30Ba-
HUE HH(OpMAIMH, OCYIIECTBIsIEMble Ha OCHOBE COBPEMEHHBIX CPEACTB BBIYMCIUTEIHLHOM
TEXHUKA W Pa3HOOOPA3HBIX CPEJCTB MH(OPMAIMOHHOTO B3amMoneicTBus. VHpopmanmnon-
HBIE TEXHOJOTHH YHOPSAAOYUBAIOT MOTOKU MH(GOPMAlMU Ha TI00albHOM, PErHOHATBHOM U
JIOKaJIbHOM YPOBHSX M UTPAIOT KIIFOYEBYIO POJIb B (DOPMUPOBAHUN TEXHOCTPYKTYPHL. Y MEHHE
MPUMEHSATHh COBPEMEHHbBIE WH(OPMALIMOHHBIE TEXHOJIOTHH CTAHOBUTCS OCHOBHBIM KOMITOHEH-
TOM TIpopeccCHoHaNM3Ma JIF0OO0TO CIIEUAINCTA, OCOOCHHO B cdepe MpeInpuHUMATEIbCTBA, B
TOM YHUCJIE€ COIIMATBHOTO.

CornmanbHo€ TPEINPUHUMATEIHECTBO — 3TO HOBBIM CIIOCOO COIMAIBHO-I)KOHOMHUYECKOM
NESTEIbHOCTH, B KOTOPOM COEIMHSAETCS COLMATbHOE HAa3HAUEHUE OpraHU3alluu C Mpeanpu-
HUMAaTEIbCKIM HOBAaTOPCTBOM M JIOCTHXKCHHEM YCTOWYHMBON CaMOOKyIaeMocTu. B ero ocHo-
B€ JICKUT (PYHKIIMOHUPOBAHUE MPEANPUITUN, CO3TAHHBIX C LIETBIO PEIICHUs OMpPEeaeIeHHON
COIMAILHOM TIPOOJIEMBI, JEHCTBYIONIMX HA OCHOBE MHHOBAIMM, (PMHAHCOBOW JAUCIUIUIMHBI 1
MOpsIIKa BEJCHUS J1eJ1, IPUHITOTO B YACTHOM CEKTOpE.

Heo0xoauMo 0TMETUTH OCHOBOIIOJIAratoIliue HEOThEMIIEMbIE XapaKTEPUCTUKK COLIMAIbHO-
TO MpeNpPUHIMATENHCTBA, IPU3HAHHBIE CIIEIUATIICTAMH U SKCIIEPTaMU B TaHHOM 001aCTH:

— TIEPBEHCTBO COIMATBHON MHCCHU HaJ KOMMEpLHEH (MpeAnpusITHe MPeaHa3HAYECHO IS
pelleHNUs pealibHOM COLMATBLHOM MPOOIeMbI JTMO0 CYIIECTBEHHOTO YMEHBIIICHUS €€ OCTPOTHI);

— YCTOMYMBBIA KOMMEpYECKH 3P eKT, oOecrieunBaronnii KOHKYpPEHTOCTIOCOOHOCTH | Ca-
MOOKYTIaeMOCTh (FapaHTHEN 3TOrO CIYKUT MOIyYeHUE TOXOAA OT MPOAAKH TOBAPOB U YCIIYT);

— HOBATOPCTBO, C KOTOPHIM KOMOMHHUPYIOTCS COLMAIbHBIE M SKOHOMUYECKHE PECYPCHI.

CriekTp e TENbHOCTH U LIeJIeBbIe TPYMIBI XO3SHCTBYIOMUX CyOBEKTOB, MO3UIIMOHUPY-
IONIMX ce0sl B KAUeCTBE COIMAIBHBIX MpPEANpPUHIMATENEH, pa3HOOOpa3Hbl: OT PEUICHUs TPO-
0JIeM COILMANBbHO YSA3BUMBIX TPYII 10 OKa3aHUS MOMOIIM JIIOASM, UMEIOIIMM MOTPEOHOCTh
peaTn30BBIBATh COIUAILHO 3HAYMMBIE TMPOCKTHI M YYaCTBOBATH B PEIICHHH MPOOJIeM oOIIe-
ctBa. [Ipu 3TOM psi colMaNbHBIX MPOEKTOB HE UMEET YETKO 0003HAUEHHOM 11eJIeBOM TPYIIIbI
U OCYIIECTBIISIOTCS, B OCHOBHOM, B c(hepe yCIyT.

Jlst moHMMaHMsI U OLIEHKU pOJId MH(GOPMALMOHHBIX TEXHOJOTHH B 3(pPEKTUBHOM pa3z-
BUTHH COILIMAJIEHOTO MPEANPHUHUMATENHCTBA HEOOX0IMMO 00paTUTh BHUMAHUE HA OCOOCHHO-
CTH, obecrieynBaeMble HH(OPMALIMOHHBIMU TEXHOJIOTUSMHU:

— COBEPIIICHCTBOBAHNE OPraHM3AIMOHHON CTPYKTYPHI U YIIPOIIEHHE ITPOLIEcca YIPABICHNUS,

— aKTHBHOE PacIIUPEeHHEe 0XBaTa ayIMTOPUU HE3aBUCUMO OT PErHOHa;

— pa3BUTHE CEphl yCIIyT, I71€ NPeCTaBIeHa 3HAUUTENIbHAS YaCTh IPOEKTOB;

— CcO3J]aHHe JTOTIOJTHUTEIBHBIX pab0YnX MECT U 0OecreueHue 3aHATOCTH JIIOIEH.

Hcnonb3oBanue MH(MOPMAITMOHHBIX TEXHOJIOTMH MOBBIMIAET >KU3HECIIOCOOHOCTH, BCE-
00IIyI0 3HAYUMOCTh M COBOKYITHYIO 3KOHOMHYECKYIO 3((PEKTHBHOCTH COLMAILHOTO Tpe/I-
NPUHUMATENbCTBA, AKTUBU3UPYS BBOJ B SKOHOMHUYECKHH 000pOT pecypcoB (Kak mMaTepHasb-
HBIX, TaK 1 YEJIOBEYECKHUX ), KOTOPHIE paHee B TAKOM KaueCTBE HE HCIOIb30BAIUCE.
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HNEJAIOTHYECKH MTPOEKT IO ®OPMHUPOBAHUIO S)CTETUYECKOM
KYJbTYPbBI BOCIUTAHHUKOB COUUAJTBHO-IIEJATOT'HYECKOI'O
HEHTPA «1 - HAYAJIO ITPEKPACHOI'O»
benaxoea A.B.

T'omenvckuti cocyoapcmeenuviil yuugepcumem umenu Opanyucka Ckopurvi

Abstract: living every day of life, people are confronted with aesthetic culture. The ability to enjoy beau-
ty, take a break from routine, and create beauty in the environment is very important for society. Aesthet-
ic culture is even more important among the inhabitants of the social-pedagogical center. Aesthetic cul-
ture is a powerful means of socializing and adapting children to their environment and society.

Ha coBpeMeHHOM »JTame CTaHOBIEHMS OOIIECTBA, 3HAYUTEIBHOE KOJUYECTBO
Benopycckux cemeil HaxomsTcs B TakOM CTaTyce, KaK «HEOJIaromoilyuyHble CEMbH».
He6naronoisyuHasi ceMbsl — 3TO CEMbsl ¢ HU3KUM COLMAJIBHBIM CTAaTYCOM, HE CIIPABIISAIOIIAsACS
C BO3JIOXKEHHBIMH Ha Hee (YHKIHMSIMU B KaKOW-IIMOO U3 cep >KUZHEACATEIBHOCTH WIN
HECKOJIbKUX OAHOBpPEMEHHO. [10 1aHHBIM INIaBHOTO YIIpaBiIeHHs MO 00pa30BaHNI0 MUHCKOTO
00IHMCIIONKOMa, 001IIee KOJTMYECTBO AETeH, HaXOAAUINXCS B COIMAIbHO-OMACHOM MOJOXEHUN
nocturino yucna 2734 B 2020 romy. HecmoTps Ha TO, YTO BHUAHBI CYILECTBEHHbBIC
MIOJIO’KUTENbHBIE N3MEHEHHS B YHMCIEHHOCTH BOCIHUTAaHHUKOB COLIMAJIBHO-IIEJArOrMYECKOT0
LIEHTpa, TeMa COLMAIN3ALUHU U aJaNTalMK K OOIIECTBY BCE TAKXKE OCTAETCSI MAJIOU3Y4EHHOM.
Ilemarornyeckuii mpoekT «f — Hayano MPEKpPacHOrO» CTABUT IVIABHOW 3anadei
cOpMHPOBATE 3CTETHUYECKYIO KyJIbTypy BOCIHMTAaHHMKOB B YCJIOBUSX COLIMAJIBHO-
NeIarOrMYEeCKOro ILIEHTPa, TEM CaMbIM MOCIYXHTb CpPEICTBOM K Oojee KoMdopTHOH
aJlanTaluy BOCIUTAHHUKOB K OKpY’Kalollel cpesie U OOILEeCTBY.

AKTyaJIbHOCTb  TPOEKTA.
TeopeTnyecknii W MPAKTHYECKUI

«$1 — Hawano mpeKy 0y |
MHTEPECHI TEMBI 3aKIOYAIOTCS B e ————
IIEHHOCTH Pa3BUTHS 3CTETHIECKOM o e -
KyJbTYpbl BOCIUTAHHUKOB COLIH- == B i () ol R
QIBHO-TIEIATOTMYECKOTO  IIEHTpA. g sl
Iepen cormanbHO-IEArOrMICCKIMH oyt e e

[ICHTPaMH CTOUT 3aj[ada BIIOKUTH
B JIETEH, HaXOJSAUIUXCS B TPYIHOU
JKU3HEHHOM CUTyaru ocoboe OT-
HOULIEHHE K OKPYKAIOUIEH Cpele U
OOIIECTBY B IIETIOM. DCTeTHYECKAsI
KyJIbTypa TpeACTaBiIsieT co0oii
CHEIHATM3UPOBAHHYIO YacTb 00-
e KyJIbTypbl, IMEHHO MO3TOMY
SIBIISICTCS  KITIOYEBBIM  3BEHOM B
KU3HEJCATSILHOCTH ~ OOIIEeCTRa.
Dcrernyeckasi KyJIbTypa — 3TO HE
TOJILKO TIPO HCKYCCTBO, XYJOXKe-
CTBCHHYIO JICATEIBHOCTh U JOCYT.
OcTeTHKka TpU3BaHA IOCHOCO0-
CTBOBaTh COIMAIHM3AINHA W ajar-
Tallid BOCIUTAHHUKOB COIHAIIb-
HO-TIEJJATOTUYECKOTO  IICHTpa B
obmiecte (puc. 1).

TAHHHKAMH COLHA/bHO-MEIArOrHYECKOro
nenTpa

[leste nejiarornueckoro npoekTa

COPMHPORITH ICTCTHICEKYIO KYJILTYPY BOGIHTAH-
HUKOR COUMIILHO-TIE;|aT0rHUECKOTO IieHTpa ¢ yuE-
TOM HHIHBHIYATRHAIX BOIMOKHOCTEI I
cnocofHoCTEH KakIoro pﬂﬁﬂﬂk’ﬂ

THII NEJArOrHYeCKOro NpoeKTa
TBOpIECKIi, NPAKTHKO-OPHENTHPOBATIE
BoapacTHoii cocTa uenonsuTencii
PasHoBo3pacTHOI
Dopybl ponpHATHIi 110 oy

HHIO HETETHUCCKON KYJIBTYPhI BOCHHTAHHHKOB
€COLUATLHO-NEAArOT HYSCKOND LEHTPa

Pabota TROpUe- MeponpusTis Mo~ Gecena 3a 3aBTpa-
CKIX 0fmeHTIe- AABATENLIOTO KoM W Bevepa-
it na Base co- Xapakrepa (noce- BCTPCHH € HIBCCT-
LHATLHO-IeJaro- HICHHS MY3CEB, HBIMH THYHO-
THHECKOI'O HCHTPa BLICTaBOK, raie- CTAMH B MUPE HC-
pei, TeaTpa) KyecTBa
Konkypesl TBOpHe- Yaewl 3eTETHRNA: TBopueckoe Typie
CTBA: TYPHHPE! nayMeHme 311 BOCIT B 1
BEHIMBOCTH, TeaT- Kera, yTHEH 00- NeJarorM4ecKoro
paILHbIC HOCTA- IMICHHA, OCHOB KOJUICKTHBA COLL-
HOBKH, MY3bIKa/lb~ crun ATEHO-TEATOTHTE-
Hhic Bedepa CKOTO HeHTpa
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Ciopmuposano  npeicTasie-
HHE 00 3CTETHHECKOH KYIRTYPS
NEJArorneckoro n AeTCKoro
KOMJICKTHBOB  COUMATLAO-TIEAa-
TOFHYECKOTO LCHIPI:

HoA0KUTCIbHAR THHAMUKA B
PaIBHTHH 4YBCTBA IPEKPACHOTO
K OKpykalomieil cpee cpean
BOCTIHTAHHHKOB COLIMATBHO-TTE-
JIATOrHYCCKOTO LEeHTpa;

Meparormiecknii  KoeRTHB
obyaen  Texnonorun  paboThi
«OGpas 1 MEICITLY;

CROpMHPOBAHEL  yMCHHS H
HABLIKH, MOIBOMAIONINE OB~
CHTE HNTEPEC K OMPETENENEM
HaNpaniermiaM  ICTeTHIECKO
KYTETYPEL CpeTH BOCTIHTaNHH-
KOB  COIMalbHO-NEarorie-
CKOIO LeHTpa.

Puc. 1 —Ilenarornueckuii npoext «5 — Hayano npekpacHoro»



BO3MOKHOCTH CO3JAHUSA JOTTUYECKHUX UT'P:
OPHAMEHTAJIBHASA OTKPBITKA-MO3AUKA
bonoapesa A.K., Ileceyxas T.U.

Benopycckuii 2ocyoapcmeennbiii ynugepcumem Kyivmypbl U UCKYCCME

Abstract: the project offers the idea of an ornamental postcard with puzzle. The postcard provides
both a function of acquaintance with traditional culture and an educational function, which is to fa-
cilitate the study of mathematical foundations of constructing an ornament in the form of puzzle. The
printed version was released on the base of the Information Technology in Culture Department of the
Belarussian State University of Culture and Arts. The computer based puzzle is being planned to be
designed in a game integrated development environment.

H3BecTHO, YTO OpPHAMEHT CTPOUTCS MO ONPEIEICHHBIM MaTeMaTHYECKUM IMpaBUiIaM,
OCHOBaHHBIX Ha CUMMETpUsX. [ M3ydeHUs] CUMMETpPUM, OBJIAJEHUs MpaBUIaMH IOCTPOE-
HUS OPHAMEHTAJbHBIX M300paKEHUN aBTOpaMH Ipeajiaraercs Takol oObeKT KaK OpHaMEH-
TaJbHasl OTKPBITKA C JIOTMYECKOM UIpoH. B medyaTtHOM BapuaHTE OTKPBITKA CONEPXKUT OpHA-
MEHTaJbHOE M300paKeHUE Ha JIUIEBOM CTOPOHE M CXEMY €ro MOoCcTpoeHusi Ha obpaTHoil. Ca-
MO OpHAMEHTaJIbHOE M300pakeHNE MOXKET OBITh pa3pe3aHo Ha ()parMeHThl U BOCCTAHOBIICHO
no cxeme noctpoeHus. KynpTypHas 1IeHHOCTh OTKPBITKH COCTOUT B TOM, YTO MOJApPEHHAs K
Npa3IHUKY OTKPHITKA 3HAKOMUT C TPAJAULUSAMHU TOM WIM WHOU KYJIBTYPHI, Ul € 0hOpMIICHHUS
pPEKOMEHIyeTCsl MCIOIb30BaTh XapakTepHble TPaAULIMOHHOMY Mpa3nHuKy IBera. C apyroii
CTOPOHBI, UCTIIOJIH30BAHUE €€ B KAUECTBE JIOTMYECKON UTPBI CIIOCOOCTBYET Pa3BUTHIO F€OMET-
pUYECKOW JIOTUKH, MOHMMAHUIO TPYII CHUMMETPHM, MPUMEHSIONINXCA B KOHCTPYUPOBAHHUU
OpHAMEHTa: TIOBOPOTOB, OTPAXXKeHMM, cABUroB. [lepBbIil 3Tanm pa3pabareiBaeMOro HaMu IpPo-
€KTa — 3TO MeYaTHas OTKPHITKA, BTOPOU 3Tan — 3JIEKTPOHHAS OTKPBITKA, KOTOpasi MOXKET ObITh
peanu3oBaHa B cpene ais co3panus 2D urp. IleuaTHast BepcHusi OTKPBITKM Obla cO3/laHa U
MpoIia anpoOaIyio B KAYECTBE PEKIAMHOTO CyBeHHpa Kadeapbl nHGOPMAIIMOHHBIX TEXHO-
Joruil B KyJbType benopycckoro rocy1apcTBEHHOIO YHUBEPCUTETA KYJIBTYpPbl U UCKYCCTB B
2021 romy (puc. 1). CneayeTr OTMETUTD, YTO JIOTHUECKAs UTpa, OIMyOJMKOBaHHAs Ha 00paTHOM
CTOPOHE OTKPBITKH, BbI3BAJIa aKTUBHBIN HHTEPEC Y TOTyUYaTeNeH.

3 HoBbiM rojiam
i Kanapami!

Dpazmenmyl ULTIOCMPAYULL
u3 kHueu «benopycckuil HapoOHwill
OpHameHmy (cresa)

u paspabomanHulii 6A306blil
INemMenm MO3AUKU O/ OPHAMEH-

MAnbHOU OMKPLIMKU

(66epxy cnpasa)

Puc. 1 — OpHameHTabHAS OTKPBITKA C IOTUIECKOM UTpoit (Ousaiin hondapesa A.K.)
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NOBBINEHUE Y®®EKTUBHOCTHU YUEBHO-TIO3HABATEJIBHOM
JESITEJbHOCTH INKOJIbHUKOB ITPH U3YUEHWHN AHTJIMMCKOT O SI3bIKA
CPEJACTBAMMU TEXHOJIOTUHN UHTEPAKTUBHOI'O OBYYEHUSA
Ban Mso (Wang Miao)

Mosvipckuii 2ocyoapcmeennulii nedazocudeckuti ynusepcumem um. M.I1. [llamsakuna

Abstract: this article reveals the possibilities of using interactive learning technologies in English lessons.
The author defines a system of techniques of this technology, allowing to intensify the educational and cog-
nitive activities of schoolchildren, to provide them with a lasting interest in learning a foreign language.

[Tepen coBpeMeHHO LIKOJIOW CTOMUT 3ajjaya pa3BUTHS y YUALIUXCS CIIOCOOHOCTU MBIC-
JMTH U JIEHCTBOBATh B HOBBIX COIMOKYJIBTYPHBIX YCIOBHSX, CO3IaHUs YCIOBUH It (hOpMU-
pOBaHMs Y HUX pabOTOCIIOCOOHOCTH, CAMOCTOSTEILHOCTH, BOJIEBBIX KA4eCTB, TPYOBOM U IO-
3HABATEJIPHOW aKTUBHOCTH, CTIOCOOHOCTH K OOYYECHHIO Ha TMPOTSHKCHHH BCEHW KU3HU. AH-
TJIMACKUM S3BIK — OJMH U3 TeX YYeOHBIX MPEIMETOB, KOTOPhIN TpeOyeT OT pedeHka ycepaus,
JOOPOCOBECTHOCTH U CTapaTeIbHOCTH, MPOSBICHUS BOJIEBBIX YCHUIMMN, TTTyOOKOH MOTrpysKeH-
HOCTH B MaTepHall, YTO 3a4acTyl0 y Y4alIMXCs BBI3BIBAET CIOKHOCTH. JTO HallElIMBaeT Ha
HEOOXOUMOCTh 33/I€MCTBOBATh IEJarormyecKuii MHCTPYMEHTapuid, CIIOCOOHBIH COXpaHSATh
AKTHBHOCTb IIKOJIbHUKA U €70 BHYTPEHHIOIO MOTUBALIMIO K U3YUYEHUIO NPEIMETA.

[ToBbimennto 3¢h(eKTHBHOCTH yueOHO-TI03HABATEILHON IESTEIFHOCTH MIKOJIBHUKOB MPU
U3yYEHUH aHTJIMHCKOTO sI3bIKa OYJET CII0COOCTBOBATH TEXHOJIOTHSI MHTEPAKTUBHOTO O0YUYCHHUS,
o0Jiaarolias BO3MOKHOCTSIMU CO3/1aBaTh 3MOIIMOHAIBHO-BOJIEBOM (DOH U1 aKTUBHOW Jiesi-
TEIBHOCTH W OOECTeYnBaTh KadeCTBEHHOE B3aMMOCHCTBUE CYyOBEKTOB 00pa30BaTEIHLHOTO
nporecca. B coBpeMeHHOW TUIAaKTHKE OCHOBHBIC OTIMYHS HHTEPAKTHBHOTO OOYyYEHHS OT Tpa-
JUIUOHHOTO 3aKJIFOYAKOTCSA B OTCYTCTBUU NMPUHYIUTENIBHBIX BO3JICHCTBUN K aKTHBU3ALUH T10-
3HABATEJIbHOW JIEATENIbHOCTU YYALIUXCS, JOCTATOYHO OBICTPOM BOBJICYEHHUU YYAIIUXCS B aK-
TUBHYIO paboTy, CAMOCTOSITETLHOM (MHIMBUAYAIbHBIN WM TPYIIOBOM) MOUCKE PEIICHHSI TPO-
O6nembl. JlaHHas menarormueckas TEXHOJOTHS MO3BOJISIET peajn30BaTh MpsSIMble U OOpaTHbIC
CBSI3U MEXKAY YUMTEIEM M YUYEHHMKOM, BOBJIEUb IIOCIEIHUX B aKTUBHYIO JEATEIBHOCTh. Poib
NIe/1arora py 3TOM MEHSETCSI, U OH BBICTYIIAET B POJIM OPraHU3aTOPa U KOHCYJIbTAHTA.

Benymmmuy npu3zHakamMu M MHCTPYMEHTAaMHU I1€1arornyecKoro B3auMOJACHCTBUS B paM-
Kax TEXHOJIOTMM MHTEPAKTUBHOTO OOyUYEHHUsS BBICTYMAIOT: MOJIMIIOT, JUAJIOT, MbICIEACATENb-
HOCTb, CMBICIIOTBOPYECTBO, MEKCYOBEKTHBIE OTHOILIEHUS, CBOOOa BEIOOPA, CO3/IAaHUE CUTYa-
IIUH yCIIeXa, MO3UTUBHOCTh M ONTUMUCTHYHOCTh OLICHUBAHUS, pedIieKcus 1 ap.

CymiecTByeT psJl MPHUEMOB TEXHOJIOTHH MHTEPAKTHBHOTO O00yudeHUs, KOTopbie 3(dek-
TUBHBI HETIOCPECTBEHHO HA YPOKaX aHTJIMHCKOTO SI3bIKA!

— mnpuemsl «llenouka», «O0OcyxaeHHe MPOOIEMBI B TIape», « AHAIU3 MUCbMEHHOMW pa-
00Thl mapTHepay, «VHTepBbIO ¢ MapTHepoM», «BmecTe BMecTe» MO3BOJSIOT OPraHU30BATh
paboTy B mapax v 00eCreYuBaIOT BO3MOXKHOCTh YYalllUXCs BBICKA3aThCsl, OOMEHATHCS HIIEIMU
CO CBOMMHU MapTHEPAaMU, IPE3EHTOBATh IPOAYKT MBICIEACITEIbHOCTH;

— npuemsl «AnpaButy, «HTeNIEKTyanbHble Kadenuw», «J{iokuHa BompocoBy», «Ube
3T0?» 3(Q(EKTUBHO peanu3yloTcs B paMKax padOThl B MalbIX I'PYyMIax, YTO OYEHb LEIECO00-
pPa3HO Ha ypOKaxX aHIIMICKOTO fA3bIKA, YYACTHHUKAMH KOTOPOTO OOBIYHO SIBJISIETCSI HEOObINas
rpymnmna ydJammuxcsi, oObeauHeHHass oOmeld oOpa3oBaTenbHOUN Iienblo. ['pymmoBas nesresnsb-
HOCTh aKTHBU3UPYET YYalllUXcsl, MOBBIMAET 3PPEKTUBHOCTh MPOIECCOB OOYUECHHSI U BOCIIH-
TaHUs, CIIOCOOCTBYET Pa3BUTHIO TYMaHHbBIX OTHOLUEHWM MEXIY y4alllUMHUCS, CAMOCTOSITEINb-
HOCTH, YMEHMSI IOHECTH U OTCTaMBATh CBOIO TOUKY 3PEHUS, Pa3BUBACT Y IIKOJIBHUKOB HaBBIKU
KyJBTYpbI 1Hajora.

TakuMm 00pa3oM, TEXHOJIOTHS HMHTEPAKTUBHOTO OOYYECHHS CTHUMYJIHUPYET Y4eOHO-
MO3HABATEJIbHYIO JESATENIbHOCTh IIKOJIBHUKOB M CIIOCOOCTBYET (POPMUPOBAHUIO Y HUX MpeE-
METHBIX U METaNPEIMETHBIX KOMIIETEHIINM, pa3BUTHIO KPUTUUECKOTO MBILUICHHS, POCTY yBe-
PEHHOCTH B ce0€ U YCUTICHHUIO TIO3UTUBHOMN «SI-KOHIIETIIINNY.
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MEPBI IPOTUBOJIEVCTBUS IPOBJIEME
HEXBATKH PABOYEHN CUJIbI B KUTAE
Ban FOanw
Benopycckuii 2ocyoapcmeennbiii ynugepcumem

Annomayusa. B dannoi cmamve ananuzupyromces nPUYUHbL Hexeamku paboyel cuvl 8 Kumae u npeo-
J1a2ai0Mcs nNymu peweHus 3moil npooieMmbl.
Knrwoueswvie cnoga: pabouas cuna, nexeamxa, Kumaii.

Abstract. This article analyzes the causes of labor shortages in China and proposes ways to solve
this problem.

Beenenne. Kurtaii Bcerna Obl1 ryctoHaceneHHoil ctpaHoil. C HaganoM pedopmbl 6071b-
10€ KOJIMYECTBO KPECThSIH OPOCUIIN CEIbCKOXO035HCTBEHHOE MMPOU3BOJICTBO U yEXaIH B TOPO-
na, 9To0bl paboTath Ha (habpukax, odecreunBas JOCTATOYHYIO pabodylo CHITy JUIsl pa3BUTHUS
rOpOJICKOM MpombliieHHOCTH. B Hauvane 2004 roga MHOTME KOMIIAHUM BIIEPBBIE CTOJIKHY-
JMCh C HEXBATKON pabodei CHIIbl B SKOHOMHUYECKH Pa3BUTBIX PETHOHAX.

B nactosmee Bpems ¢uHaHCcoBast uHAycTpus Kurtas, rpaxaaHckas aBualus, 37paBo-
OXpaHEeHHe, IOPUCThI, MEHa, HHTEPHET-UHIYCTPHUSL U T. . HY’KAAIOTCA B OOJBIIOM KOJIHYE-
CTBE COTPYAHUKOB. COIIaCHO OTYETYy, MHJIYCTPUEH C CaMblM BBICOKMM YPOBHEM IPUTOKA
CHeLUANIUCTOB B MUK ce30Ha B 2020 roay siBisercss nHTepHeT-uHaycTpus. Camasi BbICOKas
cpemHsis 3apiuiata Takke B mHTepHeT-uHaycTpun — 20 800 roaneit B Mecsi. Tem He MeHee
IPUTOK CHEIMATIMCTOB BCE €I1le HE MOKET YAOBIETBOPUTH CIIPOC.

[Tocne okOHYaHMS YHUBEPCUTETA HEKOTOPHIE CTYIEHTHI 4acTO TpaTAT 1-2 roja Ha cra-
4y BCTYNUTEJIBHBIX AK3aMEHOB JUIsl YUUTENEeH WM FOCYyAapCTBEHHBIX ClIyKalux. EcTh Takke
CTYZCHTBI, KOTOPBIE PEIIAIOT MPOJOJDKUTH O0YYeHHE B aCIUpPaHTYype WU JOKTOpaHType. B
9TO BpeMs OHM SBJISIOTCS 0e3paboTHBIMU. B TO e BpeMs KOMIIaHUsI XO4eT IPUBJIEYb OMbIT-
HBIX U KOMIIETEHTHBIX COTPYJIHHKOB, a OOJBIIMHCTBO BBIITYCKHHUKOB, TOJIBKO YTO 3aKOHYHB-
mux yuedy, Kak MMpaBUIIO, HE UMEIOT OMbITa paboThl. HU3Kk0e cOOTBETCTBHE HKOHOMHUYECKON
CTPYKTYpbI M CTPYKTYpPbI KadecTBa TpyJa SIBJISIETCSI OCHOBHOM MPUYMHON HEXBATKU paboueit
cuibl B Kurae.

C 1970 no 2015 rox B Kurtae npoBoauiach MOJIUTHKA MJIAHUPOBAHUS CEMbH, KOTOpas
cokpaTuia 0a3zy HaceneHus: Kutas u B onpeiesieHHOM cTeneny npusena K 1epuuury padboueit
CWJIBI M cTapeHHIo HaceneHus: Kuras.

BruiBoabl. HexBatka paboueii cuiibl BIMsieT HAa SKOHOMHUYEcKoe pa3Butue Kuras, u xu-
TaliCKOE€ MPaBUTEIBCTBO JOKHO CKOPPEKTHPOBATH CBOKO AYKOHOMHUYECKYIO TIOJIUTUKY, YTOOBI
pewuTh 3Ty npobiaemy. Bo-nepBbix, HEOOXOIUMO YKPENUTh NPO(HECCHOHAIBHYIO MTOATOTOBKY
BBIITYCKHHKOB BY30B U CTapIIE€KJIACCHUKOB, MOOLIPATH NMPEANPUATUS U paboTogaTeNel pery-
JSIPHO MPOBOAMUTH 00y4YE€HHUE COTPYAHUKOB Ha paboueM MecTe. Bo-BTOPBIX, IPOBECTH MOJIHO-
MaciTaOHYyI0 MOJUMTHKY B OTHOLIEHHHM BTOpOro peOeHKa. B-TpeTbux, mocie BBEICHHS pe-
(dopM u oTkpbITOCTH KHTall HAKONWII JOCTATOYHO YEIOBEYECKUX PECYPCOB, UTOOBI HCIOIb30-
BaTb MX JUI IPOJABWKCHMS IIPOMBINUICHHONW CTPYKTYpbl OT TPYAOEMKOM K HAyKOEMKOM.
B-ueTBepThIX, MpOAOIKATh YBEIUYMBATh MHBECTULIMU B CEILCKOXO3SICTBEHHYIO HayKy MU
TEXHUKY W TOBBIIATH NPOU3BOAUTENBHOCTh CEJIBCKOTO XO35HCTBA, COIEHCTBOBATH BBHICBO-
0O0XKIEHUIO OOJBIIIETO KOJIMUECTBA paboueii CHUIIBI B CEITbCKOM XO3SMCTBE.
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HEPCIHEKTUBBI ITPOMBIIIVIEHHOI'O PA3BBUTUA KUTASA TOCJIE JIIMAEMHN
Ban FOanw
Benopycckuii cocyoapcmeennwiii ynueepcumem

Annomauus. Cmasumcst 1 noo comnenue cmamyc Kumas xax muposoii gpabpuxu nocie snuoemuu?
Dma cmamvs yKasvieaem Ha HANpagieHue pazeumusi KUMatlicKot npOMuluLIeHHOCIU 8 9MY SNO0X).
Knrouesvle cosa: kumaiickas npomMbluLienHOCMb, 30PA80OXPAHEHUe, PA36e0KA, GUPMYATU3AYUSL.

Abstract: is China's status as a global factory being questioned after the epidemic? This article points
out the direction of development of Chinese industry during this era.

DnuneMus MOXET oka3aTh cepbe3Hoe Biausiuue Ha HMOKP u npousBoacTBeHHy0 fesi-
TEJIBHOCTb PsiZia BAXKHBIX 3BeHbeB B KuTtae u 1o6anbHON MPOM3BOJCTBEHHOM 1IETIOUKE, Ocia-
OMB MOAAEP>KUBAIOLIUI MOTEHIIMAN MPOU3BOICTBEHHON 1enoyku. OJHAaKO HAa OCHOBE YPOKOB
9TOH HOBOM AMMAEMUN KOPOHAapHON ITHEBMOHMM KOPIIOPATHBHBIE MEHEIKEPHI JOJLKHBI HE
TOJIbKO aKTUBHO IUIAHUPOBATH KPAaTKOCPOYHBIE M CPEIHECPOUHbIE (PMHAHCOBBIE U JI€JIOBbIE
MEpPBI PEarupoOBaHUs OCIIE SMUAEMHUH, HO TAK)KE TOJKHBI CTPATETM4YECKU MTPOAYMBIBATh, KaK
bopMynHupoBaTh NPEAIPUITHS B HOBOU ONEPAllMOHHOMN Cpeie U KOHKYPEHTHAsI CUTYallUs.

Jlis oTpacny noTpeOUTeNbCKUX TOBAPOB BO3HUKHOBEHHE SMUIAEMUN U APYTHX YPE3BbI-
YailHBIX CUTyalui He OyleT HalpsSMYIO BbI3bIBATh MPEPHIBAHUE PHIHOUHOTO CIIPOCA. CHCTEMA
JIOTUCTUKU TIOCTaBOK M pacrpeneneHus OyaeT cuwibHO 3aTpoHyTa. Ilpeanpusitus orpaciu
FMCG u noTpeOUTenhCKIUX TOBAPOB UIUTEILHOTO MOJIb30BAHMS, KOTOPHIE HETIOCPEICTBEHHO
YAOBJIETBOPSIOT MOTPEOUTENBCKUI CHPOC, MOTYT emie OoJbllle YKPENUTh MOCTPOCHHUE OH-
JailH-KaHAJIOB ¥ YMEHBIINUTh UX 3aBUCUMOCTb OT O(JIaliH-KaHAJIOB.

B To e Bpems anuaeMus Takke HallOMHMJIA PYKOBOJUTENSIM IPOMBILUIEHHBIX Mpe-
NPUATHA O JAJIbHEHIIEM COBEPIICHCTBOBAHWM AaBTOMATH3allMd W WHTEIJIEKTA MPOU3BOA-
CTBEHHOM CUCTEMBI.

Ilepen nuIIOM BHE3amHBIX JIHUAEMHN, I[OCTABKA MEAMIMHCKOIO M MaTepHalbHO-
TEXHUYECKOTO 00ecreuyeHus] B TOCYJapCTBEHHOM CEKTOpPE 3a4acTylo 3aTpyAHSET YIOBJIETBO-
peHue cupoca B KpaTKOCPOYHOM nepcnekTtruse. KpynHsie rpynnsl NpeaupusITHR ¢ YCIOBUSMHU
MOTYT PacCMOTPETh BOIIPOC O pacHpeAeIeHUN OINpeesIeHHON 10U MOIHOCTEN 10 CHa0xe-
HUI0O MEIUIMHCKMMHU M IIPOTHUBOSIMIEMUYECKMMHU MaTrepuajgaMyd BOKPYI CBOHMX OCHOBHBIX
NPEANPUATUN.

Osxugaercst, YTO UHBECTUIIMU TOCYJApCTBEHHOIO CEKTOpa B OOIIECTBEHHOE 3/IpaBOOXpa-
HEHUE ¥ NPOQUIAKTUKY SMUIEMHUM OyIyT NpoJoJDKaTh PAaCcTH, U MOTPEOUTENH Takxke OyIyT OT-
JIaBaTh MPEIIOYTEHUE POAYKTaM ¢ (PyHKIUSIMU YIIPABICHHS 3PAaBOOXPAHEHUEM U 3aIHTHI.

B xoHTEKcTEe MOCTOSHHOTO Pa3BUTHUS HOBBIX TEXHOJIOTMH, Takux Kak 5QG, MHTepHeT Be-
1iei, Oonbllne AaHHbIE, 00JayHble TEXHOJIOTUU U BUPTYyaJbHAs pPEeabHOCTb, BUPTyaIU3aIis
U OHJIANH-yIpaBIe€HUE OPHCHBIM YNpPaBICHUEM YX€ MOTYT ObITh PEaM30BaHbl BO MHOTHX
OTpacieBbIX CIIEHapHiX. B OyayiiemM pyKOBOIUTENSAM MPEANPUSTHHA CIIeAYeT JAOTOIHUTEIHEHO
paccMOTpeTh BONpOoc 00 MHPOPMATU3ALMH U BUPTYaIU3allUi YIPABICHUS ONEpalUsIMU, YTO-
Obl TOBBICUTH 3(PPEKTUBHOCTH YIPABJICHUS ONEPALUSIMH, CHU3UTh CTOMMOCTH YIPaBICHUS
OIEepaLUsMU U B TO 7K€ BPEMs IIOBBICUTh CIIOCOOHOCTh KOMIIAHUU IIPOTUBOCTOATH IIOKAM.

BeiBoabl. DnueMusi oka3alia BIMSHHE Ha KHUTAMCKYI0 SKOHOMHKY. UTOOBI BOCCTaHO-
BUTh SKOHOMHUKY, KuTaro ciiefyer yBeqIuunuTh 21€MEHTHI 310pOBbsl B CBOEM OM3HEce M MOpT-
¢ene MpoayKTOB, PaCHpPEACTUTh COOTBETCTBYIONINE 00BEMbI MEAUIIMHCKUX YCIYT U KOOPAU-
HUPOBATh CBOIO JEATEIBHOCTh C OCHOBHBIM OM3HECOM, a TaK)K€ YKPEHUTh CUCTEMY OHJIANH-
NPOJAX M JIOTUCTHKH. TPOU3BOACTBEHHON CHUCTEMBI, YKPEIHTh MOCTPOCHHE MH(OpPMAIOH-
HBIX CUCTEM U COZIEHCTBOBATh BUPTYyaIU3alMU YIIPABICHUS O(PHCOM.
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YK 338.24
BJIUAHUE HU®POBU3AIIMU DSKOHOMUKHU HA KOHKYPEHTOCITIOCOB-
HOCTb OPTAHU3AIINM
Beuepckuii M.B.
Pecnybnuxancrkoe unnosayuontnoe yHumaproe npeonpusimue
«Hayuno-mexnonocuuecxuii napk BHTY “llonumexnux»

Abstract: the development of the digital economy has had a significant impact on the model and pro-
cesses of managing organisations. The development of information technology is creating additional
opportunities to improve the competitiveness of both large organisations, through increasing econo-
mies of scale, and small organisations, through increasing the number of ways to reduce costs.

B nacrosiiee Bpems 1udpoBHu3anys 3KOHOMUKH B 3HAYUTEIBHON Mepe MEHSET CIocod
OpraHM3aluH U BeAeHUs Onu3Heca. DT U3MEHEHHS KacaloTcs Kak BHYTPEHHHUX IPOLIECCOB Op-
raHW3aluy, Tak U (popM B3aUMOACHCTBUS C BHEUTHUMHU KOHTpareHtamu. Tak, pa3Butue mud-
POBBIX TEXHOJIOTHH MO3BOJISET CTJIAXKUBATh PA3INiMs MEKAY KPYIHBIMUA U MEITKUMH OpTaHU-
3alUsAMH, IyTEM COKpalleHus 0apbepoB BX0Ja Ha PHIHOK U MOSIBIICHUS JOTIOJTHUTEIBHBIX Me-
TOJIOB KOHKYPEHIINH.

OpHUM U3 TIPEUMYLIECTB IU(PPOBU3ALMKA SKOHOMHKH Ui BHYTPEHHEU Cpebl OpraHu-
3aIlUM SBJISCTCS CO3JJaHUE JIOTIOJHUTEIBHBIX BO3MOXKHOCTEH /ISl CHIDKCHHSI Ce0eCTOMMOCTH,
a 3HAYUT ¥ BO3MOXKHOCTEH II€HOBOW KOHKypeHIMHU. CHI)KEHHE Ce0ECTOMMOCTH MOXKET Ipo-
UCXOJUTh KaK 3a CUCeT BIHMSHUS HA MPSAMBIC M3IEPKKH NMPOU3BOJCTBA, TaK U KOCBEHHBIC 3a-
TpaTel. B mepByro odepens CTOMT OOpaTUTh BHHUMaHUE HAa MAaTEPHAJIBHYIO COCTABISIOUIYIO
IPOU3BOANMON MPOAYKIMH, TaK KaK €¢ M3MEHEHHE OyAeT MMETh JIUTENbHBIN 3PEKT U co-
3/1aCT BO3MOKHOCTH JUI AaJbHEHIIET0 COBEPIICHCTBOBAHUS MPOAYKTa. B HacTodiee Bpems
C TIOMOIIBI0 HH(POPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH o0sierduiack padoTa 1mo uc-
CJIEZIOBAHUIO PBIHKA, TAK, cedyac Jierdye MpoBOJUThH MOHUTOPHUHT 1IEH Ha PeCypcChl, BEIOUPATH
HanOosee BBITOIHBIC BapuaHThl. [[oMUMO TOMCKa JIEIIEBOTO CBHIPBS, MOXKHO U3MEHHUTH U TIPO-
11ecc MPOU3BOACTBA MPOAYKIINH, ISl YMEHBIICHUS €r0 MaTepualioeMKocTH. [Ipruuem n3mene-
HHE MPOIECCa MOXET MPOUCXOIUTh KaK IyTeM pa3pabOTKH M MPUMEHEHUS HOBOW TEXHOJIO-
MM TIPOM3BOJICTBA, TAaK M MyTEM IOKYIKH 0oJiee COBEPIIEHHOTO U SKOHOMHUYHOTO 000py10-
BaHMA. VI3MEHEHHWE TEXHOJOTHH SBIAETCS ONTHUMAJIBHBIM pEHIEHHEM IS MEJIKHX
OpraHu3alii B KOHKypeHTHOIl OoprOe, Tak Kak OHM ObICTpee aganTHUPYIOTCS K U3MEHSIO-
IIUMCSI YCTIOBUSIM PBIHKA U MOTYT KONMPOBAaTh TEXHOJIOTHUH CBOMX KOHKYypeHTOB. L{ndpposu-
3anus crenajga JaHHbI crnocol 6onee 3(pPeKTUBHBIM, TaK Kak ceddyac MEJIKHE OpTraHU3aIiH
MOTYT OPUEHTHUPOBATHCS HA OIBIT KOHKYPEHTOB HE TOJBKO B IPE/ieNax OJHON HallMOHAIBHON
HSKOHOMHKH, HO U TOJIb30BaThCS MPUMEpaMH MHOCTPAHHBIX Npeanpustuil. M3meHenus Ha
KPYIHBIX TPEANPUATHIX MPOUCXOIAT KOMIUICKCHO M TPeOYIOT OOJIbIlIe BPEMEHHBIX U (prHAH-
COBBIX pecypcoB. OHAKO, KOMIUIEKCHbIE U3MEHEHHS CO3/IAI0T CIOKHOCTH ISl KOITMPOBAHUS
KOHKYPEHTaMH, YTO MTO3BOJISIET KPYHMHBIM OpPraHM3aIisIM IT0JIb30BaThCS MPEUMYIIIECTBAMH HA
IPOTSKEHUHM HEKOTOPOTro BpeMeHH [1].

JpyruM crocoOoM CHIKEHHS HPSAMBIX 3aTpaT Ha MPOU3BOJCTBO MPOIYKIUH SBISETCS
yMEHbIIeHHEe (OHAA OIIaThl TPyAa MPOM3BOJCTBEHHBIX paOOTHHKOB. J[aHHOE COKpalleHHe
JIOCTHTAETCSI HE IyTeM YMEHBIICHHS 3apa0O0THOM MIaThl COTPYIHUKOB, a 33 CUET COKPAICHHS
HITaTa COTPYIHUKOB M paclpelieieHus] 00513aHHOCTEH MKy OCTaBIIUMHUCS COTPYIHHKAMH.
PasBurne mudpoBeIX TEXHOJIOTHI W HOBBIX METOI0B 00yUeHUS TO3BOJISIET U3Y4aTh CMEKHBIC
npodeccun, 4To SBISETCSA MPEUMYIIECTBOM /sl paboTonaTese, Beib OHU CMOTYT HAHUMATh
MEHBIIIE COTPYTHUKOB C OOJNBIITNM KPYTroM 00sS3aHHOCTEH.

WHBIM METOZOM CHMKEHUSI Ce0ECTOMMOCTH SIBJISIETCSl COKpAIlleHNEe KOCBEHHBIX H3JIEp-
xek. CriocoOoM BIMSTHHSI HAa KOCBEHHBIE PACXOJbI MPEANPHUITHS MOXHO CUUTATh apEHIY
IPOU3BOJICTBEHHOTO 000pyoBaHus. TakuM 00pa3oM, apeHIaTop CMOKET N30ekKaTh KPYITHBIX

204



€IMHOBPEMEHHBIX 3aTpaT Ha MOKYINKY HOBOTO 00OPY/IOBaHUS M AALHEHIITYIO €r0 aMOpTH3a-
1110, TaK Kak 00opy10BaHue OyAeT YMCIUThCA Ha OanaHce Apyroro npennpusatus. OHako, B
TO € BPEMsI aMOPTH3AIHs ABISETCS dPPEKTUBHBIM (HHAHCOBBIM MHCTPYMEHTOM, KOTOPBIHA
IIOMOTaeT CHU3UTh Hajoroobdjaraemyro 6a3y 1o Hajnory Ha npuObuis. K TOMy ke, Takum 00-
pa3oM MpeanpusTHe JUIIaeT ce0s BO3MOKHOCTH HAaKaIUIMBaTh (PMHAHCOBBIE CPEICTBA IS
MOJICpPHU3AIMH U TOKYIKH HOBOTO oOopynoBanus. Taxke, 6marogapst pa3BUTUIO HH(pOpMa-
[IMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH CTAaHOBUTCS TIOMYJSIPHBIM  HCITOJIb30BAaHHE
ayTcTapuHra ¥ ayTCOpCHHIa, MPUMEHEHUE KOTOPBIX, MO3BOJSET COKPATUTh LITAT COTPY-
HUKOB M WCIIOJIB30BAaTh CTOPOHHUI MEepCcOHAN sl padoT, He TPEOYIOMUX MOCTOSTHHOTO MOHH-
TopuHra. [loMmMMo nepeyucieHHoro, pa3BuTie HUGPOBBIX TEXHOJIOTUH CHUXKAET 3aTpaThl Ha
XpaHeHHne, 00pabOTKy W 3alllUTy JAaHHBIX, COKPAIIACT TPAH3AKIIMOHHBIE M3JIEPIKKU, PACXOJIBI
0 apeH/ie OMEIICHUH, TaK KaK CTaJl0o BO3MOKHBIM IIPUMEHEHHUE YAaICHHON paboThI [2].

W3menumich 1 GopMbl B3aMMOACHCTBHUS C TIOCTABIIMKaMHU ChIphbs. Ceiyac MOKymaTenn
HallEJICHbl Ha MOJy4YeHHEe MaKCHMAJIbHOM 3KOHOMHYECKOTro 3(deKkTa, M03ITOMy yCUIMBAETCA U
KOHKYPEHITHS MEX/y MOCTABIIMKAMH OJMHAKOBOTO CHIPhsI, BE/Ib TETIEPh OHM BBIHYXKIICHBI 00ec-
NeYrBaTh CBOIO KOHKYPEHTOCIIOCOOHOCTh HE TOJBKO B MpEZeiax OJHOM HallMOHAJIbHOW 3KOHO-
MHKH, HO ¥ Ha TJIO0AJbHOM PBIHKE. MOXET CIOKHUTHCSI CUTyalusi, KOTAa BBITOAa OT MOKYIIKH
UMIIOPTHOTO ChIPbsI MPEBBICUT JOMOIHUTENbHbIE (PMHAHCOBBIE U BPEMEHHbIE M3JIEP’KKH HA €ro
nepeBo3Ky. B 0coOeHHOCTH 3TO KacaeTcs KPYIHBIX MPEANPUSTHH, KOTOPhIE MOTYT TIO3BOJIUTH
cebe MOKyIaTh OOJbIINE MApTUH CHIPbS U XPAHUTh €r0 B COOCTBEHHBIX CKJIAJICKUX TOMEICHUSX.

[udpoBu3zanmst 5)KOHOMUKH TIOBJIHSIA M Ha CIIOCOOBI MPOIBIKEHUS M JOCTaBKH TPO-
OyKIMU 10 noTpedurens. Pa3surue nHpopMaMoHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M03-
BOJISIET OXBATHIBATh OOJIBIIYIO ayIUTOPHIO MoTpeduTenel. [IponBrmxeHne MpoayKIuu B UH-
TEpHeTe MO03BOJIAET NPEAOCTABUTH MOJHYI0 HH(OPMALIMIO O HEH U clenaTh €€ JOCTYIHOM JUIs
Bcel 1eneBoil ayautopun. IloaToMmy MHOrHe ceifuac 3alyMbIBalOTCsSl HE HaJ CIIOCOOOM, a HaJ
coJepxkaHueM U (opMOH MpeAcTaBiIeHuss HHPOpPMALMU O MpoABUraecMoM npoaykre. [lorpe-
OuTeNM caMH BOBJIEKAIOTCS B TIPOLIECC BOCIIPUATHUS HH(DOPMAIIUH O TOBapax U yCIyrax, myTeM
3ampoca HeoOXoauMol MHGPOPMAIMK B MHTEPHETE, MOATOMY TpelyeTcs momodpatbk Gopmy
npecTaBiIeHNs HHPOPMALIUHU, KOTOpas YIAOBIETBOPUT BCE MOTPEOHOCTHU EJIEBOM ayIUTOPHH.
[TosiBneHre M pacrnpoCTpaHEHHE MHTEPHET-Mara3uHOB M3MEHMIIO CIIOCOOBI JOBEICHMS IpO-
nyknuu 1o norpedutens [3]. Ceifuac mpou3BOIUTENIO HE 00s3aTENBHO pa3padaTbiBaTh IIH-
POKYIO CeTh AUCTPHUOYIIUH, YTOOBI MPEACTABUTh CBOM MPOAYKT MOTpeduTento. Takxke, BO3-
MOYKHOCTH JOCTaBKHU MPOJYKIMHU 10 TOTPEOUTENS CTEPIIO TPAHUIIBI TSl IPOHUKHOBEHUS HO-
BBIX MPOJIABIOB HA PBIHOK, HCHTUYHOCTH MIPEJOCTABISAEMBIX YCIIYT.

Takum 00pa3oM, pa3BUTHE HUPPOBBIX TEXHOJOTHH BHOCHUT 3aMETHbIE M3MECHEHUS B
crocoObl U (OPMBI B3aUMOJECHCTBUS € MOCTABLUIMKAMU U MOTPEOUTENIAIMH, a TAK)KE METOJbI
KOHKYPEHTHOM OOpbOBI Ha PBIHKE.

CnHcoK MCI0/Ib30BAHHBIX HCTOYHHKOB:
1. FOmkoB K.C., SAnynun M.H. IT-cTparerus pazButus npennpuarus B Gpopmate nuppoBoi
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2. MeiciisieBa U.H. ConmanbHO-3KOHOMUYECKHE TOCIEACTBUS Pa3BUTHS IIU(PPOBOH HIKOHOMHU-
KM B ycJoBUsAX miobanmm3anuu [Tekct] / DkoHOMUKA W ympaBieHUe: MPOOIeMbl, PEIICHHS. —
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CTPATETHUS «<MAPKETHUHI' A OTKPBITOI'O BPEH/IA» KAK DY®®EKTUBHBIN
CIIOCOBb KOOIIEPAIIUU TP MAPKETUHI'OBOM AJIBAHCE BY30B
Tomosuyesa E.A.
benopyccruii hayuonanvHolil mexHuueckuil yHusepcumem

Abstract: the scientific work describes the use of the strategy of "white label marketing” in the marketing
alliance of educational institutions, the use of this strategy when promoting on the Internet is considered.

Ha coBpeMeHHOM 3Tare pa3BUTHA JI€J0Bast cpefia JIIo00ro MpeanpusITHs BHE 3aBUCUMO-
CTH OT €r0 BHJA NIEATCILHOCTH HE SIBISETCS CTATUYHOM, OHA OBICTPO MEHSETCS, 3aTparuBas
Bce ero cdepbl. ITO MPUBOJAUT K TOMY, YTO MHOT/Ia KOHKYPEHTHI O0BEAUHSAIOTCS B Pa3TUYHbBIC
dbopMBI KOOTIEpalIMii C METBI0 Pa3BUTHUSL OpEHA, a TaKKe yACpPKAHUS U PACIIUPEHUS CBOETO
MecTa Ha PbIHKE.

Takoil BUJ KOOTIEpAllUU KaK CTPATETMYECKOE MAPKETUHTOBOE MAPTHEPCTBO (MAapPKETHH-
TOBBIN QJIbSIHC) MOKET OKa3aThCs JOCTATOYHO MOJIE3HBIM JJISl PA3JINYHBIX (POPM OpraHU3alHA,
B TOM YHCJIE U 7S YUpexACHU oOpa3oBaHus. B qaHHOM ciydae 0ObEeIUHSIOTCS MapKETHH-
rOBbI€ YCUJIUSI OpraHU3aluil HapTHEPOB C LIETBI0 PACIIUPEHHs PHIHKOB CObITa, TOMCKA HOBBIX
KJIMEHTOB, JUBEPCU(PHUKAIIMN WIN peOPEHINHTA.

MOo>KHO TPeanoN0KUTh, YTO MPU TAKOM THIIE KOOIEpaIMi KaK MapKETUHTOBBIN aJlbsHC
BBICIIMX Y4YEOHBIX 3aBEJCHUI KaK Ha HAI[MOHAJIHHOM, TaK M Ha MEXIyHApOJHOM PBIHKAX
HanOosee 3(p(HEeKTUBHBIM JIJIsl TAHHOTO TUTIA YUPEKICHUH 00pa30BaHMs MOXET ObITh CTpaTe-
TUS «MapKETUHTA OTKPBITOTO OpPEeHIIa.

Hcnonp3oBaHne CcTpaTerud «MapKeTUHTa OTKPHITOro OpeHaa» npu oobeanHeHun BY3oB
MOYKET TTOJIOKUTETHHO TIOBJIUATH Ha JEATETHHOCTh BCEX YYaCTHHUKOB. [Ipu JaHHOM BHJE KOOTe-
pam OJHO BHICIIEE y4eOHOE 3aBEACHHUE COTPYIHHYACT C JIPYTHM (IPYTUMH) YUIPEKICHHEM
BBICIIIETO 00pa30BaHMs, KOTOPOE MOXKET MOMOYb IMPEUIOKUTH JOMOTHUTENBHBIE MPOAYKTHI U
yciyru B cdepe obpazoBaHus. [Ipu 3TOM, MCIIONB3YIOTCS CHIIbHBIE CTOPOHBI OOEMX CTOPOH, a
TaKKe UX BO3MOXKHOCTH. VICTIONB3ys TaHHYIO CTPATETHIO, OHO 3aBe/ieHne OyeT MpoaaBaTh WU
MIPOABHUTraTh MPOIYKT/YCIyTy Kak CBOIO COOCTBEHHYIO, a TEpBOHAYAIBHOE 3aBeicHUE (haKTHUIe-
CKH CJIeNIaeT paboTy, a TaKKe MPEI0CTABUT CBOM 3HAHUS U UMEIOLITUIACS OIIBIT.

Crparerusi «MapKeTHHIa OTKPHITOro OpeHaa» Kak crnocod Koornepanuu Mmpu MapKeTHH-
TOBBIX aJIbsIHCAX BY30B OCOOEHHO MPH MEXKIYHAPOIHOM COTPYIHHUYECTBE MOXKET 00ECIIEUUTh
peHTa0eNbHBIA CIOCO0 T00aBUTh B aCCOPTUMEHT YUpEXACHHUS OOpa3OBaHMsI HOBBIA IPO-
MYKT/yCIyTry W MPENOCTaBUTh OIBIT €ro MOAPA3JICICHUNA W COTPYIHUKOB JUIsI peau3aluu
MPOABMKEHUSI O€3 JOMOIHUTENBHBIX PACXO/I0B HAa HalilM HOBOT'O ME€pPCOHaja U MPOrpaMMHOTO
o0ecreyeHus APYruM YUpexkIeHHEM. DTO MOXKET MMO3BOJIUTh 3aBOEBATh HOBBIE PHIHKH COBITa
¥ MUHHUMM3UPOBATH TIOTEPH.

XOopoLuM NPUMEPOM MOXKET MOCTYXKHUTh MPOJBIKEHUE B UHTEPHETE — OCOOEHHO, €CITU
yupexeHue o0pa3oBaHHUs OJHOM CTpaHbl XOUYeT BBIMTH Ha PBIHOK OPYrod CTpaHbl MyTEM
COBMECTHOH 00pazoBaTeIbHON MPOrpaMMBbl MEXIYy ABYMs YHHUBEpCUTETaMU. B nanHOM ciry-
yae HauboJsee onTUMasIbHBIM OyAeT MapTHEPCTBO, KOT/Ia YUpexKAeHHe 00pa3oBaHMs B3aUMHO
MPEIOCTABIISCT YUPESIKICHUIO 00pa30BaHUS APYTOil CTpaHbl CBOU CYIIECTBYIONINE KAaHAIBI U
CIocoObI MPOABMKEHUS B UHTEPHETE.

Hcnonk30BaHnE CTpaTeTUU «MapKETHHTa OTKPBITOTO OpeHIa» MpU MapKETHHTOBOM
albsiHCE YUpEeXKJIeHUN 00pa30BaHMs KaK Ha HAllMOHAJIBHOM, TaK U Ha MEXKIYHAapOJIHOM PBIH-
Kax TMO3BOJUT €0 YYaCTHUKAM YMEHBIIIUTh PACXOJIbI HAa TIPOIBUKCHHE.
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PEAINBALIUA TIPAKTUKO-OPUEHTUPOBAHHOI'O TIOAXO/JA
ITPU MOATIOTOBKE BYAYIIIUX YYUTEJIEA HAYAJIBHBIX KJIACCOB
K IPENNOJJABAHUIO MATEMATHUKHU B HAYAJIbHOM IIKOJIE
po30 E.U.

Bumebckuti cocyoapcmeennsiii ynueepcumem umenu [1.M. Maweposa

Abstract: The article considers practical-oriented training as a means of professionalizing the training of
future specialists and reveals its essence. The aim of the work is to develop and implement a recommendation
on practical-oriented education of college students in the lessons «Methodology of teaching the elementary
mathematics coursey. It has been found that, at the current stage, a practical-oriented educational environ-
ment can be organized through the application of technologies: information and communication, play, prob-
lem learning technologies, interactive, project, critical thinking technologies.

Key words: vocational training, practice-oriented learning.

OpnHoli M3 OCHOBHBIX 3ajay mpenofaBaTens «MeETOIUKH TPEroAaBaHHs HAYAIBLHOTO
Kypca MaTEeMaTHKW SIBIISIETCS] TIOCTPOCHUE W3yUeHUs Y4eOHOM TUCIMILIHHBI TAKIM 00pa3zoMm,
YTOOBI HCTIONIBH30BATh BCE BOZMOKHOCTH I OOECTICUeHUs MPAKTUIECKON MOATOTOBIEHHOCTH
ydqamuxcss K HX NpoPECCHOHAIBHON JEATCIIbHOCTH. B CBSI3W ¢ 3THM  TPaKTHKO-
OpUEHTUPOBAHHOE O0yUYeHHUE 3aCIyKUBAIOT 0co00ro BHMMaHus. Ha pa3nuuHbIX TUMax ypo-
KOB, C IPUMEHEHUEM TPAKTUKO-OPUEHTUPOBAHHOTO OOYYECHHS, y4allhecs MOJydaroT Heoo-
XOJUMBIE YMEHHUS 1O MPUMEHEHUIO0 TEOPETUYECKUX 3HAHUN MPU PEUICHUH Pa3IMYHBIX BHIOB
3aJjaHHii, BO3HUKAIOMINUX B UX MPO(ECCHOHANBHOM EATeNIFHOCTH U TOIYYat0T OPUEHTHPOBKY
Ha TpaBwiIbHOe uX pemenue. ['ymanuctudeckas mnenaroruka (B.A. CyxoMIMHCKUH,
[1.A. AMOHAIIBUIIN) PEKOMEHAYET OMUPATHCS B 00yUEHUH HA JTUYHBIN, TPAKTUYECKUHN, OTIBIT
JeATenbHOCTH yuarerocs. A.A. BepOurkwuii nipe/yiaraeT MOJICTIMPOBATh MPAKTUKO-OPHEHTUPOBAHHOE
coneprkanue Oyayelt npoecCHoHabHOM IEATENTEHOCTH CIIELAATNCTA.

[{enpro qaHHOM MCCIEAOBATEIBCKOW PabOTHI ABIISIETCS pa3padoTKa U pearn3aius peKo-
MCHAAIWU MO MNPAKTUKO-OPUCHTUPOBAHHOMY 06y‘-IeHI/IIO ydamuxcsa KOJUICIKa Ha 3aHATUAX
no y4eOHOI nucuuruinHe «MeToauka NpernojaBaHus Ha4yalbHOTO Kypca MareMaTukuy. J{is
JOCTHKEHUS TTOCTaBJICHHOMW 11eJH, Oblila Ipojenana ciueayomas padora. M3ydyeHna u npoaHa-
JU3UpOBaHA Hay4YHasi U yueOHO-MeTouuecKas JuTepaTypa no teme. PaccMorpeHa cyuHocTh
NPaKTUKO-OPUEHTHUPOBAHHOTO OOyUYE€HHsI, TJI€ BBISBICHO, YTO MHPAKTUKO-OPUEHTHPOBAHHOE
00ydyeHue — MpoIecc OCBOCHUS 00ydaeMbIMH 00pa30BaTEIHLHOM MPOrpaMMBbI € HENbio (op-
MHPOBAHUSA Y HUX HABBIKOB HpaKTquCKOfI ACATCIIBHOCTHU 3a CYET BBIIIOJIHCHUS UMU pcajib-
HBIX MPAaKTUYECKUX 3a/1a4.

PaccmoTpena xapakTepucTHKa CUCTEMbl TEXHOJIOTHIA M METOAOB MPAKTHUKO-OPUEHTUPOBAHHOTO
00y4eHHs Ha 3aHATHUAX MO y4eOHOM auciuruiHe «MeToarKa MpenoiaBaHus HaualbHOTO Kypca
MaTeMaTUK»» U BBISABICHO, YTO HA COBPEMEHHOM JTare MPaKTUKO-OPUEHTUPOBAHHYIO 00pa3o-
BaTEJIbHYIO CPEely MOXHO OpPraHM30BaTh IMOCPEICTBOM MPUMEHEHMS TEXHOJOrWi: MHpOpMAaIH-
OHHO-KOMMYHUKAIIMOHHBIX, HWI'POBBIX, TCXHOJIOTHUH HpO6HeMHOF (0] 06yquI/151, HWHTCPAKTUBHLIX,
MPOEKTHBIX, TEXHOJIOTUH PAa3BUTHSI KPUTUUECKOTO MBIIIIICHHS.

[IpennosxeHsl 00IIHEe METOUIECKIE PEKOMEHIAIIUH 10 MTPOBEICHUIO MPAKTUIECKUX pa-
00T Ha ypokax. J/laHHbIE TIpaKkTUYECKUE pabOThl ObUTH pa3paboTaHbl HA OCHOBE MPOTPAMMBbI
1o yuebHoi qucuurumae « MeToauka mpernoiaBaHus HAYaJIbHOTO Kypca MaTeMaTUKIy.

AHanu3 MpPOBEACHHOIO MCCIEIOBAHMS [0 peanu3alii MPUMEHEHHs pa3pabdOTaHHBIX
pEKOMEHIANN MPAKTUKO-OPUECHTUPOBAHHOTO OOYUYEHMS ydalllMXcs KOJJIeIka Ha 3aHATHAX
no y4yeOHol aucuuriuHe «MeToarKa MpernoiaBaHus HayalbHOTO Kypca MaTeMaTHKH» I103-
BOJIWJI C(OPMYITMPOBATH CIIEAYIOIIEE:

— DKcrepuMeHTalIbHas TPYIINa MPEeBOCXOAUT KOHTPOJIBHYIO IPYIIIY MO BCEM IMOKa3aTe-
JSIM TIOCJIE BHEIpPEHHs] B y4eOHBIM Mpolecc NMpaKTUKO-OPUEHTHPOBAHHOTO OOy4eHHUs. DTO
MOKHO OOBSCHUTH OoJjiee CHUIBHOW 3aMHTEPECOBAHHOCTBIO y4YalIUXCS K TeMaM, COOTBET-
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CTBEHHO IOBBICHJIOCH 3aIIOMMHAHUE U YCBOCHHE MaTepuasa. UTo B TajnpHENIIEM MPUBOIUT K
UX BOBJICYEHHOCTH B MPOLIECC 00yUEHUs, a TAK)KE MOBBIILIEHHE UX CAMOCTOSATEIIBHOCTH.

— Taxxe, xorenock Obl OTMETUTb, YTO AKCIEPUMEHTAJIbHBIE T'PYMIbl MPEBOCXOIMIN
KOHTPOJIbHYIO IO YPOBHIO C(HOPMHUPOBAHHOCTH IIO3HABATENIbHBIX HHTepecoB (Meronnka
T.H. UnbuHOl); yMEeHHEM NpPUMEHSATh IOJY4YEHHbIE 3HAHHS Ha MPAKTUKE; MPOEKTHUPOBATh
MOJIEJIH TTOBEJCHMSI B PA3JIMYHbIX NIE€JarOTHYECKUX CUTYyalHsIX.

Ha ocHoBaHMU BCEro BBIIETIEPEUNCICHHOTO, MOJKHO CKa3aTh, YTO TIOCTABJICHHAS LIEJTb ObI-
na nocturayta. CopMynupoBaHHasi THIIOTE3a — BHEJPEHUE PAKTUKO-OPUEHTUPOBAHHOTO 00Y-
YEHMs IpU U3y4eHNH «MeToHMKH npenojaBaHys HA4aJIbHOIO Kypca MaTeMaTHKW» B KOJUIEIDKE,
Oyzner crnocoOCTBOBaTh JIydllleMy JOCTIDKEHUIO TpeOoBaHMM «OOpa30BaTeNbHOTO CTaHAApTa
Pecny6nmku benapych» kK 0CBOSHHIO IPEIMETHBIX pE3YyIbTaTOB — ObljIa HOATBEPKACHA.
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METOAUKA ®OMHUPOBAHHUA CTOUMOCTHU ITPOAYKIIU
HA MIPOMBIIIJIEHHBIX IPEJAITPUATUAX
Keesnaxosa A.FO.
benopyccruii hayuonanvHwlil mexHuueckuil yHusepcumem

Abstract: the pricing policy of an enterprise is a fundamental factor in the effectiveness of its activi-
ties. The three stages of building a pricing strategy for an enterprise are determining demand, analyz-
ing the costs and prices of competitors, setting goals for a pricing strategy, choosing a pricing meth-
odology and setting the final price. It was proposed to create a unified database on the activities of
enterprises to simplify and speed up the process of passing these stages.

OpHUM U3 OCHOBONOJAralomuX (GakTopoB 3PPEeKTUBHOCTH ACSITEIBHOCTH MPEAIPUATHS
SBIISIETCS €r0 IICHOBas MOJMUTHKA. LIeHbI 00ecTeunBarOT 3alUIaHUPOBAHHYIO MPUOBUTH IS
IPEIPUITHSI, KOHKYPEHTOCIIOCOOHOCTH U CIIPOC Ha MPOAYKIIHUIO.

BOJBIIMHCTBO COBPEMEHHBIX MNPEANPUATHI HAYMHAIOT TMOCTPOCHUE CBOEH LIEHOBOM
CTpaTeruu ¢ BHIOOpA IENH, KOTOpask 3a4acTyl0 OTPaXKaeT CTPEMJICHHE K MOTYyYEHUI0 MaKCH-
ManbHON TpuObLTH. OIHAKO ISl TOTO, YTOOBI BHIOpaHHAS IIEHOBAasl CTpAaTerus ObLIa yCHell-
HOH, B TIEPBYIO OUYepe/b, HEOOXOAMMO MPOBECTH aHAJIU3 LIEH Ha PhIHKE M TOJIKO 3aTEM Tepe-
XOJIUTh K BBIOOPY IieNiel. AHaiIu3 IIEH Ha PBIHKE MOJIpa3yMeBaeT M3yueHUE MOTpedurteneit
JTAHHOW KaTeropuH TOBapOB M 3JaCTMYHOCTU UX CIPOCA, PACCMOTPEHHUE LIEHOBBIX CTpaTeruit
KOHKYPEHTOB U )KM3HEHHOTO LIUKJIA MPOAYKIMH, & TAKXKE OLICHKA BO3MOKHOCTH y4acTHs pac-
CMaTpPUBAEMOTO NIPEANPUITHS B KOHKYPEHTHOI 00pb0e C y4eTOM UMEIOIIUXCS CPEICTB.

Ecnu nocne npoBeneHust aHanuza ObUIO BBISABICHO, YTO Baia ¢pupMa JOCTATOYHO KOH-
KypeHTOCrocoOHa, a TaKkKe MMEETCs] HEOOXOUMBIN ypOBEHb CIIpoca Ha MPOIYKIIHIO, TO Te-
peXoauM KO BTOPOMY BapHaHTy. B IpOTHMBHOM cilydae MMEET CMBICI PacCMOTPEHUE HHBIX
PBHIHKOB WU U depeHIranys aCCOPTUMEHTA BBIITy CKAeMO MPOIYKIINH.

BTopbIM 3TaroM CTaHOBHUTCSI MOCTAaHOBKA II€JIEH 1IEHOBOW MmoauTuku. Ha cerogusmnmii
JI€Hb CYIIECTBYIOT TPH OA3UCHBIE LT, KOTOPBIX MPHUIEPKUBAETCS OONBIIUHCTBO MPEAIpHs-
Tui: obecrieyeHne cObITa MPOU3BEACHHOMN MPOAYKIINY, MAKCUMU3ALUS MTOTy4aeMOn PUObLIN
1100, a TaKkKe yAep)KaHUE PBIHKA, YTO MOJPAa3yMEBACT COXPAHEHHE CBOETO MOJIOKEHHS Ha
TakoM pbiHKe. Kaxknas u3 meneid JomkHa ObITh YeTKO COPMYITHPOBaHa, OBITh TOCTHKIUMOHN H
00ocHOBaHHOM. Tak Kak /jajgee B COOTBETCTBUH C BRIOPAHHBIMH LIETSIMU OTIPEIEIISIIOTCS 3a/1a-
YUY LIEHOBOM CTpaTeruu.

Tpetuit sTan sBisieTcss PUHATBHBIM U MPEAYCMaTPUBAET YCTAHOBIEHHE OKOHYATEIBHOM
LEHbl TpoayKUuU. LleHa MOXKET pacCUMThIBATHCS MYTEM HAa OCHOBE CPEAHMX HM3IEPIKEK WU
cpeaHel mpuOBLIH, MyTeM CIIOKEHHS CPEAHUX M3ACPIKEK M IeNIeBOM MPHUObLIH, a TakkKe Ha
OCHOBE OIIYIIIaeMOI IEHHOCTH TOBapa, TO €CTh IIyTEM OLIEHKH TOBapa MOKYIMAaTEIsIMHU.

Bce onucannble ATansl ABISIOTCA JOCTATOUHO CIIOKHBIMU, TPEOYIOT 3HAHUH U3 pa3inuy-
HBIX 00J1acTel, IOATOMY IpeJIaraeTcsi €ro aBTOMaTU3UPOBATh U YIIPOCTUTH 33 CYET CO3aHUS
eIMHOM 0a3bl IIEHOBBIX CTPATEeTUil MPeANpUITUIA 10 oTpacisaM. Takas 0aza TaHHBIX OYIET Co-
JepKaTh CBEACHHSI 00 YPOBHE CIpOca Ha MPOIYKIUIO B HACTOSIIUNA MOMEHT, KOJHYECTBE
OpeNpUATHIA, paOOTAIOMIMX B JAHHOW OTpACIi, a TAKXKE IIeHe Ha MPOIYKIHIO 32 BEIOPaHHBIN
nepuoJl BpeMeHd. Bce naHHbIe OyayT 0OE3JIMYEHBI M 3alIHMIICHBI, YTO MOJPa3yMEBaeT BO3-
MOKHOCTb JUISl IPYTUX TOJIb30BaTeNel 03HAKOMHUTHCS C OOIIMM IOJIOKEHUEM Ha pbIHKE 0e3
YTOUHEHHsI KOHKPETHBIX NMpeanpusaTuil. B cBoro ouepenb, NpeanpusaThs B CBOEM JIMYHOM Ka-
OMHETe MOTYT 3arpyaTh UMEIOIINecs JaHHbIE, IPOBOJUTH WX aHAIHM3 U MyOJIMKOBATh HEOO-
XOJIUMBIE U3 HHX.

Taxum 06pa3om, Iporecc eHO00pa30BaHMs SABISETCA JOCTATOUYHO CIOXKHBIM U TpeOyeT
00JBIINX BpPEMEHHBIX 3aTpatr. IlocpencTBOM LIEH OCYLIECTBIAIOTCS KOMMEpPUECKHE LENH, U
ompenensercss APPEKTUBHOCTh (YHKIIMOHHPOBAHUS BCEH IMPOU3BOJICTBEHHO-COBITOBOM
CTPYKTYpbl opraHuzauuu. VIMEHHO MOATOMY LIEHOBasl CTpaTerusi J0JDKHA ObITh TMOKOW U
OBICTPO pearupoBaTh Ha M3MEHEHHsS Ha pbiHKe. [IpennoskeHHas 6a3za JaHHBIX MpHU3BaHA 00-
Jgeryath mnpoiecc coopa uHbOpMaAIlMU O CHUTyallMd Ha PBIHKE, a TaK)Ke YIpOIIaTh MPOLEcC
BXOJKJCHMSI HA PHIHOK HOBBIM YUaCTHHKaM.
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JNETCKHWM HEHTP IJIS1 PEAJINBALIMU CHHEKTPA PASBUBAIOIIUX YCJIYT
B COEPE JJOIMOJIHUTEJBHOTI' O OBPA3OBAHUS JETEN «BOSSBABY»
XKypasnés /[ A., Jlazapuuk I1.C., Mvicruykasa K.A., Cmenosas /[.B., Kosanvuyx JI.C.

benopycckuii 2ocyoapcmeennbiii nedazocuyeckutl ynugepcumem umenu Maxcuma Tanka

Annomauusn: 6 cmamve npeOCmMAasieHa KOHYenyus 00pazoeameibHO20 NPOeKma, KOmopwlli Hanpae-
JIeH HA PA3HOCMOPOHKee pa3sumie TUUHOCMU PeDeHKa 6 COOMBEMCMBUL C €20 803PACTHbIMU U UHOU-
BUOYATLHBLIMU B03MOICHOCAMU, CNOCOOHOCMAMU U nompedrocmamu. Ilpoexm npedcmasnsem coboii
0emcKUll pa3eiekamenbHblil YeHMp C 803MOICHOCIbIO NOLYYEeHUs. OONOTHUMENbHBIX 00pazosames-
HbIX U PA36UBAIOUWUX YCTIYe.

Abstract: the article presents the concept of an educational project, which is aimed at the versatile
development of the child's personality in accordance with his age and individual capabilities, abilities
and needs. The project is a children's entertainment center with the possibility of receiving additional
educational and developmental services.

ILeab npoexkTa — OTKPBHITHE AETCKOTO LIEHTPA VISl peai3alliy CIIEKTpa pa3BUBAIOIINX
ycIyT B chepe JOMOTHUTEIHHOTO 00pa3oBaHus JAeTel, a UMEHHO:

Jemckasa ueposas kommama — 3TO CHEUUAIBHO O00OPYIOBAaHHOE MECTO, I'JI€ MOKHO
OCTaBUTh peOCHKa MO MPUCMOTPOM B3POCIIOTO (aHUMATOpa) Ha OINpeesIeHHBIN CPOK Oe3 po-
nuTenei (MoHeaeTbHUK-BOCKPECEHBE).

Hononnumenvhvie 3auamus no yuebHvlM npeomemam — popMa opraHu3aluu yueOHOM
NEeSITEIbHOCTH, OPUEHTUPOBAHHAS HAa YCTPaHEHHE HEJOCTATKOB B 3HAHUAX MO KOHKPETHOMY
HANpaBJICHUIO, JUCIUIUIMHE, TEeMaTUKE OTIEIBbHOW TPYMIbl yYaluxcs, Jubo, Hao0OpoT
yIIIyOJICHHOMY HW3YYEHHUIO OIPEJCICHHOW MpPeIMETHON 00J1acTH, OTBEYAlomeld MOTpPeOHO-
CTSIM, UHTEpECaM TPYIIIbI yyaiuxcs (IoHe1eIbHUK-BOCKPECCHbE).

Pazsusarowue 3ansamuss — pacimpsitoT MHOOPMAILIIOHHOE TPOCTPAHCTBO, JAI0T PEOCHKY
3HaHUSI 00 OKPY’KAIOLIEM MHUpE, YIIYUIIAIOT MEIKYI0 MOTOPHKY, JIOTHUECKOE MBIIUIeHHE. B rpymme
CBEPCTHHUKOB MAJIBIII PACITUPSIET KPYTO30p, COIMATU3UPYETCs (CyOO0Ta-BOCKPECEHBE).

[MoTeHManbHBIMU KJIMEHTaMHU HAIIETO MPOEKTa OYIyT SIBIATHCS NIETH JIO00TO BO3-
pacTa, ¢ LIeJbI0 peaju3alii CIIeKTpa pa3BUBAIOIIMX YCIYT B cdepe JOMOoIHUTEIHLHOro o0pa-
30BaHM faeTei. [Iporpamma peanusyercs Ha 04HOM (opme, B 1r000€ y100HOE BpeMms.

IIpeumyinecTBa: BhITOHAS 1I€HA; BO3MOXKHOCThH IPHUBECTH M 3a0paTh peOEHKa B J1H000E
BpeMsi; yI00HOE MECTOTOJIOKEHNE; HATTMUME KBATM()HIIMPOBAHHBIX CTICLIMAIMCTOB; BBICOKUIA CITIPOC.

B03M0:KHOCTH: BbIXO/ Ha HOBBIE PHIHKU WUJIM CETMEHTHI PhIHKA; PACIIUPEHUE CIIEKTpa
IpeUIaraeMbIX YCIIyT; YJIy4IIeHHE KadecTBa OOCIY>XKMBaHMS; OBICTpas OKyIaeMOCThb; MapT-
HEPCKHUE OTHOLIEHUS C MPECTHKHBIMU YUeOHBIMU 3aBEICHUSMHU.

CaMbIM TJIaBHBIM IUTFOCOM SIBIISIETCSL TO, YTO JaHHAs 0Opa3oBaTeNbHAs ycClyra Tpu-
BJICKaTEeJIbHA U YHUKaJbHA B Hamle cTpaHe. JlaHHbIe MOKa3aTeNH yKas3bIBAIOT Ha BBICOKHI
YpOBEHb BOCTPEOOBAHHOCTH M KauecTBa MpeiaraéMoi yCciIyru.
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TEUMU®UKAILIUSA OFPA3OBATEJIBHOI'O ITPOILIECCA HA OCHOBE
BHEJIPEHUSI JIOTUCTUYECKOMN BU3HEC-UTPBI-CUMYJISITOPA
IIpoxoposa M.]J]., 3yoro U.A.
benopycckuu cocyoapcmeennwviii IKOHOMUYUECKUL YHUBEPCUMEm

Abstract. A project is proposed to introduce a logistics business game as a digital gamification tool
for the educational process of training specialists in Logistics. The main stages of its practical imple-
mentation at the Belarusian State Economic University are considered.

B HacTosiee Bpemst Bce OOIBIIYIO aKTyallbHOCTh IPHOOPETAET BOMPOC O HEOOXOAMMO-
CTH aJanTaiy o0pa3oBaTeIbHOTO MPOIEcca B BBICHIEM yUeOHOM 3aBeleHMH K OCOOCHHOCTSAM
BOCTIPHSITHSL MH(OPMAIIMH COBPEMEHHBIMU CTYyJIHTaMU. BHeapeHne MHCTPYMEHTOB IU(PO-
BOM reiiMuduKanmu (Urp, cTaTycoB, Harpaj, JOCTHKEHHUH, CIO’KETHBIX JIMHUI) MO3BOJIUT I10-
BBICUThH BOBJICUCHHOCTh M 3aMHTEPECOBAHHOCTH CTYACHTOB, M KaK CJIEJICTBHE, YIYUIIUTh d(-
(beKTUBHOCTH Mpoiiecca 00ydeHusI.

B kauecTBe BO3MOKHOTO MHCTPYMEHTa reiiMH(pHUKaNU TpeaiaraeTcsi HCIoIb30BaTh B
paMKax M3ydeHus yueOHoW nucuumiansbl « TpaHcrnopTHas jgoructukay B benopycckom rocy-
JApCTBEHHOM »KOoHOMMYeckoM yHuBepcutere (BI'DY) npunoxkenue-cumynsrtop, paspado-
TaHHOE Ha MPHUHLUIAX pabOThl MEXIyHApOJHOM TpaHCIOpTHOW KommnaHuu. [logobHoe mpu-
JI0KEHUE-CUMYJIATOP OyIeT CIocOoOCTBOBAThH IMOYYEHUIO KaK MPOQGECCHOHATBHBIX 3HAHUH,
TaK ¥ MPaKTUYECKUX HABBIKOB B YIIPABJICHUH OU3HEC-TPOLIECCAMH TPAHCIOPTHOM JIOTMCTHKY.

Wnes BHEapEHUS MOJ00OHOTO MPHIOKEHHUS B yUEOHBIH MPOLIECC IOATOTOBKH CIICIHAIH-
CTOB IO JIOTHCTUKE COOTBETCTBYET 3ajauaM, peanu3dyeMblM BI'DY B pamkax nporpammsl
«YuusepcuteT 3.0». JlaHHBIN IPOEKT HANPaBJIEH HA CO3/laHuEe 00pa30BaTEIbHOMN CPEJIbl, 1103-
BOJIIIOLIEH OTOWTHM OT TPAJULMOHHBIX CIIOCOOOB HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B TIpoliecce OOYYEHHUS U TIEPEHTH OT MPOCTHIX ayTUTOPHBIX
JIeNIOBBIX OM3HEC-UTP K OHJIAH-UTPaM C TOMOILBIO IU(PPOBBIX TEXHOJIOTHIA.

Cremyer OTMETUTD, YTO TIPAKTHYECKAs PeasTi3alisi IPeIaraeMoro mpoeKTa MOKET OBITh
OCYIIECTBJICHA MCKIIIOUUTEIFHO COOCTBEHHBIMM CHJIAMM CTYJEHTOB U IpenopaaBareneii bI'DVY.
3TO MO3BOJUT MUHMMHU3HPOBAThH 3aTPaThl HA TEXHUYECKYIO pa3pabOTKy M BHEApEHHE OM3HEC-
UTPBI-CUMYJIATOPA, T.K. HE OyAeT He0OXOIMMOCTH B MPUBJICYEHNH CTOPOHHUX CIIELIMATIICTOB.

3HAUYUMBIM TPEHMYIIECTBOM MpEIaraéMoi JIOTHCTHYECKOW OW3HEC-UTPhI-CUMYJIISITOpa
SBJIAETCS BO3MOKHOCTh OpPraHM3allii COPEBHOBAHMN BUPTYalbHBIX KOMaH]| Kak Ha (haKyjbTeT-
CKOM, TaK ¥ Ha MEKBY30BCKOM ypOBHE. DTO TIO3BOJIUT B MOJHOW MEpe 3aeiCTBOBATH MOTECHITHAI
CTYJICHTOB M BKJIFOYUTh UX MPOLIECC COPEBHOBAHUS 32 MOTy4YEHHE JTyUIIUX Pe3yIbTaToB.

[TpakTrdeckas peanu3amysi MPOEKTa MPEAyCMATPUBAET BBIMOJHEHUE CIETYIOMIEH ITo-
CJIEZIOBAaTEIbHOCTH 3TAIOB:

1. Co3nmanue paboueii rpyIsl M0 pa3padOTKe KOHIEIITUN OU3HEC-UTPHI.

2. Pa3paboTka kOHTeHTa OU3HEC-UTPBI pabodeil rpynmoii.

3. BhbInomHeHHE TEXHUYECKUX PadOT Mo pa3paboTKe CUMYISTOPA U COOTBETCTBYIOIIETO
MOOMJIBHOTO MPUJIOKEHHUSI COCTABOM (haKyJIbTeTa IUPPOBOH S3KOHOMHUKH.

4. TectupoBaHue OU3HEC-UTPHl U MOOUIILHOTO MPUIIOKEHHUS.

5. BHeceHue n3mMeHeHHH B yueOHYyI0 IpOrpamMMy AUCHUILTUHBI « TpaHCIIOpTHAS JIOTHCTUKA.

6. BHenpenue cumyinsaTopa B yueOHbIN Hpo1iecc.

7. PacnipocTpaHeHHe MPUIOKEHUS CPEIM 3aWHTEPECOBAHHBIX YUpeKIeHUN o0pa3zoBa-
HUS, GU3NIECKUX U FOPUINICCKUX JTUIIL.

Takum 00pa3oM, HCMOJIB30BAaHHUE JIOTUCTUYECKOH OHM3HEC-UTPhI-CUMYJIATOPA IMO3BOJIUT
CTy/I€HTaM BO BpeMsl yueOHOro mpolecca Morpy3urbesi B OM3HEC-Cpey, MaKCUMaJIbHO TpUOIH-
KEHHYIO K PEaIbHOCTH, M HAYUUTHCS] TPAMOTHO pacxo/10BaTh (PMHAHCOBBIE CPECTBA, KOHKYPHU-
pOBaTh ¢ ApyruMu GUpMaMH, MOIEPKUBATH )KU3HECTIOCOOHOCTh COOCTBEHHOM KoMmanuu. Kpo-
M€ TOr0, MPUJIOKEHHE TAKOro THUIa OyAET pa3BUBaTh y CTYAECHTOB aHAJIMTHUYECKOE U CTpaTernye-
CKO€ MBIIIJICHHE, HEOOX0AMMOE TSl TOMCKA ONTUMAJIBHBIX PEIICHNH B c(pepe TOTUCTUKH.
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MOJIUTHKA B OBJIACTU UHTEJUIEKTYAJBHOW COBCTBEHHOCTH:
OIIBIT EBPONENCKOI'O COIO3A
Kanunun A.1O.
T'ocyoapcmeennoe npeonpusmue « Hayuno-mexnonocuuecxkuti napk BHTY «llonumexnuxy

Abstract: the article discusses the approaches and principles recommended by the European Commis-
sion for the management of intellectual property in universities and scientific organizations. The rec-
ommendations are compared with the practice of leading universities.

OO0ecrieueHue nepenadn pe3yIbTaToB UCCISIOBAaHUN U Pa3paboTOK W3 cepbl HAYKU U
o0pa3oBaHUs B peajbHBIA CEKTOp SABISETCS aKTyallbHOH 3amaueit ans EBpomeiickoro corosa.
B nemnsix coneiicTBus penieHus ykazaHHoU 3agauu EBpomneiickoit komuccueit B 2008 roay Obl-
J¥ TPUHATH PeKoMeHJay 1mo ynpaBiIeHUIO0 UHTEUIEKTYyadTbHONH COOCTBEHHOCTHIO (nanee —
NC) mpu ocymiectiiennn Tpancdepa TexHonoruii 1 Kogaeke npakTHKU 1)1 YHUBEPCUTETOB U
Hay4HbIX opranu3aiuii [1]. I[Ipu sTom unenam EC pekoMeHayeTcst coaeicTBOBaTh pa3paboT-
K€ M BHEJPEHUIO YHUBEPCUTETAMU U HAyYHBIMU OPTaHU3aIUSIMU WHCTUTYLHOHAIBHBIX MOJIH-
TuK B obmactu VC.

[Tonutuka B o6mactu MC nomkHa OCHOBBIBAThCS HA CIEAYIOMUX MOIX0AAX:

1. [MomuTuka B o6mactu UC nomkHa COTNIacOBBIBATHCS C MUCCHEH M cTpaTeruei pa3Bu-
THUSl OpraHU3alMK U OBITh pa3MeIlleHa B OTKPHITOM JOCTYTIE.

2. Ilonutrka 10KHA UMETh YETKHE U SICHBIE MTpaBUIIa JUIsl COTPYJHUKOB U CTYJICHTOB B
yacTu packpeitusi uHbopmaruu o6 OUC, ompeneneHuu npaBooOiagaTesnei, yrnpaBieHUN
KOH(JIMKTOM HUHTEPECOB U B3aUMOJICUCTBUSA C TPETHUMHU CTOPOHAMHU.

3. Co3nanue u ucnonb3zoBanue MC 10IKHBI COOTBETCTBOBATh MUCCUM M CTPATETHU Op-
raHMU3al1H, CIOCOOCTBOBATH JOCTHKEHHIO COIIMATbHO-3KOHOMUYECKUX UHTEPECOB O0IIEeCTBA.

4. JlomxHa OBITH pa3paboTaHa W BHEIPEHA CHUCTEMa MATEPHAIBHOTO W MOPAITBHOTO
CTUMYJIUPOBaHUS COTPYIHUKOB B paMKax peajiu3aluu NoauThku B oomnactu NUC.

5. Ilenecoobpas3ueimM siBiisieTcst popmupoBanue noptrdenst OUC, koropslii OyaeT wuc-
MOJIb30BaTHCS B MPOIECCE KOMMEPIUAIU3AINH PE3yIbTaTOB UCCIEA0BaHUMN U pa3paboOTOK.

6. HeoOxoanma peanuzaius mporpaMMm 0Oy4YeHHUsI COTPYIHUKOB U CTYJICHTOB HAaBBIKOM
co3nanus (BeissBIeHMs ) U ucnonb3oBanus OUC, B T.4. B pamkax TpaHchepa TeXHOIOTHA.

7. JomxHBI OBITH YCTAHOBJIEHBI OAXOAbI K MyOIMKALUAM, B T.4. IPEAyCMaTpUBAIOIIHE
BO3MO)KHOCTh OTPaHMUYEHUS MyOIUKaIUi, €CIIK 3TO MOXKET NOBPEIUTH 00ECIIEYEHHUIO OXPAHbI
npaB Ha ONC u ux nocieayrneMy UCrnoab30BaHHUIO.

Ecnu cpaBHuTH pekoMenaanu EBpONEncKkon KOMUCCUU C MPAKTUKOM BELYIIUX YHHUBEP-
curetoB CIIA, I'epmanun, Anonun, Mpnanaumn, Asctpanuu n CuHramypa, To MO>KHO CAEIaTh
BBIBOJI O TOM, YTO B IIPAKTUKE peaM3allii yHUBEpCUTETaMU NOIUTUKY B obnacti MIC, kak mpa-
BUJIO, HAXOAAT OTPaKEHHE CIEIYIOLIME KIIIOYEBBIE BOIMPOCHI: LIEJNW; MPUHLMIBI PEan3alii;
ctuMmyiupoBanue cosnareneir OUC; mpaBuia myOauKaIMu U COXpaHSHHUs KOH(PHUICHITHATLHO-
CTH;, OmperesicHHe IpaBooOiamaTeneii; co3ganne cnuH-0hd KOMIaHWIA, OpraHW3aIlMOHHAS
CTPYKTYpY IO peau3alyy MOJUTHKY; yIpaBlieHne KOH(IMKTOM MHTEPECOB; pa3pelleHue CIio-
poB. IIpu 3TOM KOHKpPETHOE COAEPIKaHUE AIEMEHTOB MOJIUTUK ONPEAEIISIETCS KayKABIM YHUBEPCHU-
TETOM MHAMBUIYAJIHO C Y4ETOM HOPM HAIlMOHAJIBHOI'O 3aKOHOJATENIBCTBA, LEJEH JEATEIbHOCTH
Y CII0XKMBLIEHCS MTpakTUKon ucronb3oBanust C u cTpykrypoit ynpasieHust [2].
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YK 629.34+334.76
CIHIEHU®UKA KOHTPAKTA )KU3HEHHOT' O HUKJIA ITPU MTPOU3BO/ICTBE
U DKCILTYATAIIMU TACCAXKUPCKOM TEXHUKH
Kawnei @.®., Kopomkesuu JI.M.
OAO «YKX «bKM» (BKM Holding), 2. Munck
Benopycckuii nayuonanvhbili mexnudeckuil yHugepcumem

Abstract. The article reveals the specifics and features of the functioning of the life cycle contract in
the production and operation of passenger vehicles. The authors of the article present the characteris-
tics of the life cycle contract and the structure of relations between business entities within the frame-
work of this contract. The main feature of the article is the allocation of the production and economic
parts of the life cycle contract and the definition of their defining indicators. In the final part of the
article, the authors present the main advantages and disadvantages of the functioning of the life cycle
contract in the existing production and economic conditions of the Republic of Belarus.

B coBpemeHHOM MHpe TPOU3BOACTBEHHO-3KOHOMHUUYECKHX OTHOIIEHUN MOTPEOUTENIO
(9KCIUTyaTUpYIOIIEeH OpraHU3aIiK) MacCa)KUPCKOM TEXHUKH HEJOCTaTOYHO TOJBKO MpUodpe-
CTH KaueCTBEHHBIM, MHHOBALIMOHHBIA TPAaHCIOPT, OTBEYAIOIINN BCeM TpeOOBaHUAM Oe3omac-
HOCTU U 9KOJOTMH. He ManoBaKHBIMU SIBIISIETCS TaKXKE MEPOMPHUSITHS MO JOJITOCPOYHOMY
CEpPBUCHOMY OOCIIy’KUBAaHUIO U PEMOHTY, KOTOPBIC, KaK YCIYTH, MOTYT U JOJDKHBI OBITH OKa-
3aHbl OpraHu3alren, MPOU3BOIAIIEH MACCAKUPCKUI TPAHCIIOPT.

OOBEKTOM HCCIIEIOBAaHUS U BHEIPSHHS BEIOPAHO MPEANPUSTHE MAITMHOCTPOUTEIHLHOTO
npoduist, BITyCKaroriee ropoackor naccaxxupckuid Tpaacopt — OAO «YKX «bKM»y.

KoHTpaKT >KM3HEHHOTO IHMKJIA CMEIIAHHBIA IOTOBOP, BKIIIOUAIONIUN B c€0sl IJIEMEHTHI
JIOTOBOPOB Ha 3aKyNKy OOBEKTa, HA IKCILIyaTaruio, OOCITY>)KUBAaHUE U PEMOHT 00OBEKTa, BO3-
ME3JTHOTO OKa3aHUs yCIyT Mo 00bekTy. KOHTpaKT KU3HEHHOTO LHUKJIA — 3TO MHOTOCTOPOH-
HUHI JIOTOBOp, B KOTOPOM MOMHMO IMPOU3BOJIUTENS (CEpPBUCHON OpraHu3allii) U 3aKa3zyHuKa
NPOIYKIMH (SKCIUTYaTUPYIOIIAsi OpPraHM3alvsl) yYacTBYIOT TaKKe M TMPOU3BOJUTEIN KOM-
IUIEKTYIOIIUX JIeTalel U pacXOJHBIX MaTepUaIOB.

Crennrka KOHTpaKTa )KM3HEHHOTO IIHKJIA COCTOUT B TOM, YTO B €r0 COCTABE MPUCYT-
CTBYET MIPOU3BOJCTBEHHAS U SKCILTyaTallMOHHAS YACTH.

[TpousBoacTBEHHAs! YacTh KOHTPAKTA KU3HEHHOTO LIMKJIA XapaKTepU3yeTcs peanr3alioH-
HOM IIEHOW KOHEYHOM MPOYKIIMY U BKJIFOYAET B ce0sl B 00IIEM BHUJIE: TIPOU3BOJICTBEHHYIO ceOe-
CTOMMOCTb, aIMUHUCTPATUBHBIC PACXOJbI, PACXO/bI HAa COBIT MPOAYKIMH, HAJIOT Ha J0OaBICH-
HYIO CTOMMOCTSD U T.7I. Peanu3zarionHas 1eHa siBisieTcs: HOCTOSHHOM BETMYMHON KOHTPAKTA YKU3-
HEHHOT'O 1MKJa. Peann3alnoHHas 11eHa pacCUMTBIBACTCS MO KJIACCUYECKOW CXEME YIpPaBICHUEM
SKOHOMUKH U TPYJ1a, KOHKPETHOTO MPEANPUATHS C MOMPABKOI Ha crieli(uKy MPOU3BOCTBA.

OKCIUTyaTalliOHHAsl YaCTh KOHTPAKTa KM3HEHHOT'O IMKJIa XapaKTepU3yeTcsl TAKOM BETHMYU-
Hoii kak BYN/Ha xmometp mpobera. B maHHON 9acTH TOJDKHBI OBITH PACCUMTAHBI KOJIMYECTBO
MeponpusITHi o TexHudeckomy oocmyxuBanuio (EO, TO-1, TO-2, CO), konmm4ecTBO MepOpHsi-
tuii mo pemonty (TP, CP, KP), HOpMaTHBHOE KOJIMYECTBO 3aMacHbIX YacTel M MaTepralioB Ha Tie-
PHOJT AKCILTyaTallil TeXHUKH, ()OHJI OIJIaThl TpyJa paOOTHHUKOB, 3aHSTHIX B AKCILTyaTAlIMOHHOM
YacTH KOHTPaKTa )KU3HeHHOTo 1HKia. [Tokazarens BYN/Ha kuomerp rpobera siBisieTcst BApbUPY-
€MOI BeIMYMHOIN KOHTPAKTA KI3HEHHOTO IHKIIa. J[aHHBIN TTOKa3aTellb HeOOXOMMO YMHOXKHTE Ha
MONPABOYHBIN SKCILTyaTallMOHHbIN KO3((HUIIMEHT, YUUTHIBAIOIINIA XapaKTep MECTHOCTh JKCILIya-
TaIuK, OCOOCHHOCTH JIOPOKHOTO MOKPBITHS HA YUACTKAX SKCILTyaTaIiu.

Paccmotpennas crenuuka U METOAMKA COCTABJICHHS M pacueTra Iokaszareseil KOoH-
TpaKTa >KM3HEHHOTO IIUKJIA MOXKET MPUMEHSTHCS U HA IPYTUX MPOMBIIIIEHHBIX TPEANPUSTH-
X MalIMHOCTpouTeNlbHOTO npoduins Pecnybnuku benapych, H3roTaBiIMBarOIINX MMacCaXup-
CKYIO U CTICLIMAJIBHYIO TEXHUKY.
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ABTOPCKASI METOJIUKA OLHEHKH 5OOEKTUBHOCTHA
KOMMEPIUAJIN3AIIMUA MTHHOBAIIUI
Kucenesuu A.U.

Benopycckuii 2ocyoapcmeennbiii yHusepcumem

Abstract. Currently, there is no index for evaluating the commercialization of innovations. Within the
framework of this study, the author has built an Index for assessing the level of commercialization of inno-
vations (IACI). The proposed index allows one to assess the level of commercialization of innovations in
countries in four main areas, which include both the potential and the effectiveness of commercialization.

WNupaexc mpenmonaraetr paccMoTperue 3pPeKTUBHOCTH KOMMEPIIUAIU3AIIMA HHHOBAIUI
Ha OCHOBE LIMPOKOTO psla OCTYIMHBIX MOKa3aTesel, MO3BONISIIOIMINX 00bEKTUBHO MPOAHANIN-
3UpOBATh KOMMEpPIMAIN3ALMI0 HHHOBALIMM IO YEThIpEM HallpaBieHUsM. MeTouKa pacuera
NOKMU npencraBineHa HIXeE.

Cybunpnexc «lloTeHrman co3qaHuss MHHOBAIIMIY BKIIIOUACT B ce0s CIEAyIONIMe MoKa3a-
Tenu: YJEeNbHBI BeC OXBaTa HAceJIeHHs BBICIIMM OOpa3zoBaHHMEM, MpoleHToB; KoimuecTBo
yueHbIX, 3aHATHIX B chepe HUOKP, na min yen; By3oBckast MOOMIBHOCTD, YUCIEHHOCTD 3apy-
OEKHBIX CTYAECHTOB, % OT 001Iero o0beMa BBITYCKHUKOB; 3alllMIIEHHbIE UHTEPHET-CEPBEPHL,
Ha MJTH YEJIOBEK. Y JeNbHBIN BeC KaXKIO0T0 IMoKa3aTels B cyOnHaeKce coctapisier 25,0%.

Cybunnekc «/IHHOBalMOHHAs MOJIUTHUKA» MPEICTaBIeH HA0OPOM CIEAYIOIIUX MOKa3a-
Tesel, UMEIoMX yaenbHbIN Bec 12,5%: ['ocynapcTBeHHBIE pacxoabl Ha oOpa3zoBaHue, % OT
BBII; Pacxoasr Ha uccnenoBanus u pazpadbotku, % ot BBII; Muaekc nerkoctu BeneHus Ous-
Heca; Bpems, HeoOXoammoe Ui OTKpBITUsL Ou3Heca, aHei; OOmiasi cTaBka HAJIOTOB U B3HO-
coB, % ot npubsUH; MHAeKC pa3BuTHs CTPYKTYpHl yrpasienus, oT 0 1o 10; Uuaexc kpeaut-
HOM nosntuky, ot 0 1o 8; MHaexkc kopnopaTuBHOM mpo3payHocty, oT 0 1o 10.

Cybunnekc «I[loTeHnnan komMmMepluHuaaIu3allid WHHOBAIMID BKJIIOYAET CEMb IOKa3aTe-
nei: 3asBKM Ha MAaTEHTHI, PE3UJCHTHI; 3adBKUA Ha MATEHThI, HEPE3UACHTHI; 3asiBKU Ha TOBap-
HbIE 3HaKH, Bcero; Hannune BeHuypHOTro KanuTana; 3alluTa HHTEJJIEKTyallbHOM COOCTBEHHO-
ctH, oT 1 1o 7; Iapantuu npaB coOcTBeHHOCTH; MHIEKC CBOOOIBI HHBECTUIIUN. TTOKA3aTENsI B
cyounnexce — 14,3%.

Cybunpaexc «Pe3ynbTaTHBHOCTh KOMMEPIMATH3AIMA UHHOBAIIUN) COCTOUT U3 CIEIYIO-
HIMX Moka3zaTeneil (yaenpHblil Bec Kaxaoro — 12,5%): BeICOKOTEXHOTOTHYHBIN 3KCTOpT, % OT
HKCIIOPTA TOTOBOW MPOIYKINH; DKCIIOPT KPEaTUBHBIX TOBAPOB, % OT 0011ei Toprosiu; Posntu
U JIUIIEH3UOHHBIE 1aTeXH, %o OT 00uiero oobema Toprosiu; J{ois BHICOKOTEXHOJIOTHYHOTO U
CPEIHETEXHOJIIOTHYHOT0 MPOU3BOJICTBA, % OT Bcero oobema mpousBojacTBa; MHIeKe nutupye-
moctu (Munexc Xupma); Ctatbu B HAYYHO-TEXHUYECKUX JKypHaiax, eAuHUIl, KomniecTBo BbI-
JAHHBIX MATEHTOB, Pe3UEHTHI; KOMMUecTBO BbIJAHHBIX MTATEHTOB, HEPE3UACHTHI.

J171 BO3MO>KHOTO COITOCTABIIEHHS TIOKA3aTeNel IEPEMEHHBIX, KOTOPbIE BBIPAYKEHBI B Pa3HbIX
€/IMHULIAX U3MEPEHUs], UCIIOb3YEeTCs METO ] HopMau3ai. Hopmani3oBaHHbIE OKa3aTeny CyM-
MUPYIOTCS C paBHBIMH BecaMu. [1ociie 3Toro kakaoMy U3 4eTbIpex CyOMHIEKCOB aBTOPOM IPHUCBaA-
MBAIOTCSI «BECA» Wj, HA OCHOBE KOTOPBIX pacCUUTHIBACTCS 0OmHid nHIeKe 1o Gopmye (1):

4
Index= § Sub[jwj
=1

rae Subl; — 3naueHue j-ro cyOnHIeKca;
Wj — BeCOBOM KO3 PUIMEHT j-Tr0 CyOuHICKCa;
J — IOPSIAKOBBIM HOMEp CyOMHAEKca.

Ha ocHOBaHMM MONYYEHHBIX 3HAYCHUI CYOMHIEKCOB COCTABIISIETCS PEUTHHT, KOTOPBIH 1103-
BOJISIET PAaH)KMPOBATh CTPAHBI 110 YPOBHIO KOMMEPIMATM3AIMN HHHOBAIWH. [laHHAs METOMKa oc-
HOBBIBAETCS HA MCTIONB30BAHUH JJOCTYITHOM MH(POPMAIMH, YTO MO3BOJISIET MPOBOAUTH MEKCTPAHO-
BOE CPaBHEHUE T10 Psi/ly TIOKa3aTeleld, OTPaXKaIoIMX YPOBEHb KOMMEPIUAIN3ALNNA HHHOBAIIHH.
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UHTEP®EVC MPUJIOXKEHUS JIJII OBYUYEHUSA JETEA MJIAIIIETIO
HIKOJIBHOI'O BO3PACTA UHOCTPAHHOMY SA3BIKY
Kosanenxo E.C., Kpuuumonoea E.A.
benopycckuii 2ocyoapcmeennviil ynusepcumem un@opmMamuk u paouodieKmpoHuKu

AnHomayua: npedcmasien unmepghelic 06pa308amenbHO20 NPUL0AHCeHUs 01 00yUeHus oemell
MAAOULe20 WKOILHO20 G03PACA UHOCTNPAHHOMY 53bIKY. Mnmepgheiic paspaboman ¢ yuemom ocoden-
HOCmell 60CHPUUSL UHDOPMAYUU OeMbMU U COOEPAHCUN ITEMEHMbL USPbL, ¢ HATUYUEM USPOBLIX Nep-
CoHavicell, GbINOIHEHHbIX 8 HAYUOHAIbHOU CIMUTUCTIUKE.

Knrouesvie cnosa: unmepgeiic, demu muaouieco WKoaIbHO20 803paAcmd.

THE INTERFACE OF APPLICATION FOR CHILDREN
TO LEARN A FOREIGN LANGUAGE

Abstract: in my project I try to present interface of the educational application for teaching foreign
language to primary school children. The interface is designed taking into account the peculiarities of
children's perception of information and contains elements of the game. The peculiarity of the applica-
tion is the presence of game characters, made in the national style.

Brenenue. [Tangemus COVID-19 cripoBommpoBana CTpeMHUTEIBHBIN TIEpexo ] 00pa3oBa-
HUSI Ha DJICKTPOHHBIE CHUCTEMbl OOyueHMs. bomblas yacTe 00pa3oBaTENBHBIX YCIyT B MUPE
HariesieHa Ha fetei. Llemb paGoThl: pa3paboTka 3proHOMUYHOTO T0JIH30BATENBCKOTO HHTEpdeiica
MPUIOKEHHS TI0 O0YYEHUIO HHOCTPAHHOMY SI3BIKY JETEH MIIQ/IIIETO MIKOJILHOTO BO3pAaCTa.

Hurepdeiic — cucremMa B3aUMOJCHCTBUS MPOTPAMMBI C TIOJIb30BaTENIeM JJIsi OOMeHa
uHpopmanueil. IlpeanoxxenHoe B paboTe NPUIOKEHUE CONEPKUT MHTEPAKTHBHBIN HHTEp-
deiic s U3ydeHUs WHOCTPAHHOTO SI3bIKa JI€ThbMHU C BO3MOKHOCTHIO BHIOOpa UTPOBOTO IEp-
COHa)Ka W BKIJIFOYAET B ceOs ayJHOKHHTY, YPOKH B (popMme amanmora Mexay MepcoHaxamu U
MUHU UTpy. B mHTEpdelice uCmoib30BaH MPOCTOM SI3bIK HAa3BaHWN, MUHUMAJIbHOE KOJWYeE-
CTBO TEKCTa, MPOCTHIC U MOHSITHBIE peOCHKY UKOHKH, SIPKasi [IBETOBAs MAJIUTPA, IPUCYTCTBYET
aHumanus. MimrocTpauuu aBTOPCKHE M YYUTHIBAIOT OCOOEHHOCTH BOCHPUSATHUS JIeTel pac-
CMaTpHUBAEMOTI'0 BO3paCTa.

3akirouenue. [loxyyas HO3UTUBHBIE SIMOLUU OT UTPHL, JETH CTPEMSITCS UCIIOJIb30BATh
MPUWIOKEHNUE BHOBb U BHOBb, YTO MO3UTHUBHO BIIUSAET HA YCBOCHHE MaTepuana. [Ipunoxenue
3¢ (eKTUBHO, TaK KaK BBIMOJIHIET CBOU (DYHKIIMU MMOCPEICTBOM UTPHI, U SBJISETCS BU3YyalIbHO
MPUBJIEKATEIbHBIM.
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YK 330
['PHTH 06.81.23
BJIUAHUUE I''TOBOJN3ALINU HA HIEPCIIEKTUBbBI PA3BUTHUSA HALTUO-
HAJIBHBIX THCTUTYTOB SKOHOMMKHW 3HAHUI
Komuccaposa E.U., Xapumonosuu C.A.
Benopycckuii nayuonanvhulii mexnuueckui ynugepcumem

AHHOmMAWUA: AKMYATLHOCIb MEMbl, OMPANCEHHOU 8 Cmambe, 00YCI06IEHA 0COObIM ZHAYEHUEM IKO-
HOMUKU 3HAHULL 8 Kauecmeae opatieepa 0620Hsouell MOOePHU3AYUU HAYUOHATLHOU IKOHOMUKU. YCKo-
PEHHASL MOOEPHU3AYUSA HAYUOHATLHOU SKOHOMUKU HA NOCMUHOYCMPUATLHBIX NPUHYUNAX HEBO3MONICHA
be3 MedNcompacnesoll Cunepeul U pa3eumust JTOKAIbHbIX MOYeK POCMA, 20e OCHOSHbIMU (akmopamu
pocma 6y0ym eblcmynames 00pazoeanue, HaAyKa U Kax cie0cmeue OOMUHUPOBAHUE HAYKOEMKUX NPOU3-
800CM8 U YCye.

Knrwouesvie cnosa: sxkonomuxa 3HaHUll, pazeumue dSKOHOMUKY, 2100ATU3AYUS, UHBECTHUYUY 6 3HAHUS,
KOHKYPEHMOCNOCOOHOCMb HAYUOHANLHOU IKOHOMUKU.

INFLUENCE OF GLOBOLIZATION ON THE DEVELOPMENT PROSPECTS OF
NATIONAL INSTITUTIONS OF THE ECONOMY OF KNOWLEDGE
Komissarova E.I., Kharitonovich S.A.

Belarusian National Technical University

Abstract: the relevance of the topic reflected in the article is due to the special importance of the
knowledge economy as a driver of the overtaking modernization of the national economy. Accelerated
modernization of the national economy based on post-industrial principles is impossible without inter-
sectoral synergy and the development of local growth points, where the main factors of growth will be
education, science and, as a consequence, the dominance of high-tech industries and services.
Keywords: knowledge economy, economic development, globalization, investment in knowledge, com-
petitiveness of the national economy.

Konery XX — navano XXI B. oTMeuaeTcsi mporeccaMy TTo0anu3aiui COIMAIbHBIX U
HYKOHOMHYECKUX HHCTUTYTOB, 3HAUMTEIHbHBIMH MacIITa0aMH M TEMIIaMH WHHOBAIMOHHOTO
pa3BUTHS, KOTOPbIE U ONPEAEISIOT OCHOBHBIE HANpPAaBJICHUS PAa3BUTHUS COBPEMEHHOrO 0OIIe-
cTBa. [ TaBHBIM MCTOYHUKOM Pa3BUTHS CTPAH SBISIFOTCS MEPEIOBbIC 3HAHUS U MOJTyUYeHHBIE Ha
UX OCHOBE MH)XMHUPHUHTOBBIE PELICHUS, SKCIIOPTUPYEMbIE Ha BHEIIHUE PHIHKH.

Taxum 00pa3oM, 5KOHOMHKA 3HAHUI B YCIOBUSAX ONEPEKAIONIET0 SKOHOMUYECKOTO pas-
BUTHS SIBIISICTCS KITIOUYEBBIM (DAaKTOPOM 00ecrieyeHUs] KOHKYPEHTHBIX PEUMYILECTB CTPAHBI.

Y4eHbIe-I)KOHOMHCTBI B CBOUX HCCIICOBAHUIX AKIEHTUPYIOT BHUMaHHE HA TOM, YTO
CaMbIM MEPCHEKTUBHBIM HANpPaBICHUEM HWHBECTHPOBAHUS SBIIAIOTCS 3HAHUEEMKHE OTPACIIH.
[ToaTomy B ycnoBUAX omepexaroliel 3KOHOMUYECKOW MOJENN Pa3BUTHSI CTPAaHbl U yCUIICHUS
r7100aIM3allMOHHBIX TPOLIECCOB MpobiieMa MHBECTUPOBAHMSA B 3HAHUSA U 3(PPEKTHBHOE €ro
HCIIOJIb30BaHUE CTAHOBUTCS Bce O0JIee aKTyalbHOM.

['moGanpHble UCCIEA0BaHMS 110 YPOBHIO MHHOBALIMOHHOTO Pa3BUTHUSl CTPAaH OCYILECTB-
astoress ¢ 2007 roma. B paMkax coBMecTHOro mpoekra MexIyHaponHON Ou3HEeC MIKOJIbI
ZNSEAD, Kopuensckoro ynusepcutetra (Cornell Urnversriy) 1 BcemupHoit opranuzanuu
uHTeIUIeKTyansHou cobctBeHHocTH (World JIntellectual Property Orgarnzation, WIPO), raoe
omnpenensercss [moGanbHbI HHASKC MHHOBALMH, MIPEICTABIAIONIMNA cO00I KOMIIIEKC MoKa3a-
TeJIeH, XapaKTepU3yIOIINX YPOBEHb HHHOBALIMOHHOTO PAa3BUTHUS CTPAH MHUPA PA3HOTO YPOBHS
SKOHOMHYECKOT0 pa3BUTHA. MeToauka pacueTa BKJIOYaeT 82 MEepeMEHHBIX IoKa3aTels,
CrpYNIHMPOBAHHbBIE 110 JIBYM HAIIPaBJICHUSAM (pacdeT MHJAEKCA ONpeAesaeTcsl KaK B3BELIEHHAs
CyMMa OIICHOK JBYX Ipyni nmokasareneit — ot 0 no 100 6anos.

Kak mokaspIBaeT MEXIyHApOIHBIN OMBIT, TUAUPYIOUINE TIO3UIIUH TI0 YPOBHIO Pa3BUTHS
SKOHOMHMKHM M KauecTBa >KU3HU 3aHMMAIOT CTPaHbl, MOJMTHUKA KOTOPBIX COCPEIOTOYEHA Ha
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3HAYUTENbHBIX 00bEMaxX MHBECTUIMM B oOpa3oBaHue U 3HaHUSA. CTpaTerMyeCKUMU OPUEHTHU-
paMH pa3BUTHS Pa3BUBAIOIIMXCS CTpaH OOJDKHBI OBITh MHTEJUIEKTYalu3alHs U pa3BUTHE
TBOPYECKOM COCTABIISIIOIIEH, MOBBIIIIEHNE YPOBHS U KadecTBa oOpazoBanus. Bee 3To siBisieTcst
(GyHIaMEHTOM Pa3BUTHUS SKOHOMHKH 3HAHUH.

C Hamiell TOYKH 3pEHUs, B COBPEMEHHBIX YCIOBUSIX (POPMHUPYETCS HOBAs TI00aTN3aIi-
OHHAsl MHHOBALIMOHHAs (pOpMa SKOHOMUYECKHMX OTHOIIEHHH — 3TO MHTETpallUsl WHTEIUIEKTa
TBOPYECKOTO YeJIOBEKa C BHICOKAM YPOBHEM NpPOQeCcCHOHATN3Ma B MHPOBOE MPOCTPAHCTBO,
KOTOPOE 32 CUET KOMIETEHTHOCTHBIX BO3MOXKHOCTEH CIIOCOOHA K CaMOCOBEPLICHCTBOBAHUIO
¥ CaMOPA3BUTHUIO, COOTBETCTBYET TPEOOBAHMSAM TII00AIN3AIINH, CO3/1aeT Oe3rpaHUIHbIC 1EH-
HOCTH MHTEJUIEKTYyaJIbHBIM TPYAOM, PBIHOYHAs! CTOUMOCTb KOTOPBIX YBEIUYUBAECTCSA U IPUHO-
CHUT NePMaHEHTHBIN 10Xx0.. s 2 PeKTHBHOTO pa3BUTHSI HAIIMOHAILHONW SKOHOMHKH 3HAHUN
roCyJlapcTBO JIOJKHO, B TEPBYIO O4epesb, ObITh KOHKYPEHTHBIM B 00jacTu 0Opa3oBaHUs,
HayKH, [TOBBIIIATh YPOBEHb 0JarocOCTOSIHUS M KaueCTBA KM3HU HACEJIEHHUs, CO3/1aBaTh YCJIO-
BHUS JUI POCTA €70 1yXOBHO-MHTEUIEKTYaIbHOIO IOTEHIIHAA.

CnHCOK MCI0/1b30BAHHBIX HCTOYHHUKOB:

1. bekkep, I'.C. YUenoBeueckoe noBeaeHue: skonomuueckuii noaxon / I'.C.bekkep; nep.
C aHri., CocT., Hay4. pen., nociuecn. P.U. Kanenrormaukos. — M.: 'Y BIIID, 2003. — 672 c.

2. Kenppuk, Jx. CoBokynubii kanutan CHIA u ero ¢popmupoBanue / Jlx. Kenapuk;
obur. pen. u penuca. A.W. Aguunmkuna. — M.: IIporpecc,1978. — 275 c.

3. Makkonen, K.P. Oxonomukc: B 2 1. / nep. ¢ anrn. / K.P. Makkonen, C.A. bpro. —
baky: Azepbaiimxan, 1992. - T. 1. -399 c.

4. Joxman o yenoBeueckoM pa3Butuu 2020 http://hdr.undp.org/sites/default/files/hdr
2020 overview_russian.pdf

5. O cocTosiHMM M NepCHeKTHBAaX pa3BUTHUsS Hayku B PecrnyOmuke benapych mo uroram
2019 roxa: ananmmtaeckuit nogaxon / [C. C. LlepbakoB u ap. — MuHck: benopycckuii HHCTH-
TYT CUCTEMHOI'O aHalu3a M MHPOPMALMOHHOIO OOECIEeYeHHUs HAy4YHO-TEXHUYECKOH cdepsl,
2020.-395 c.

6. Jlanmnbuenko, A.B., XaputonoBuu, C.A. MeToa0JIOTUsI OLIEHKU YPOBHSI Pa3BUTHUS
sJIpa SKOHOMHMKH 3HAHUH B YCJIOBHUSX MOJEpHHU3aAIMM Oenopycckoil sxonomuku / A.B. Jla-
HuibdeHko, C.A. XaputoHoBudu // MexmyHapoaHas W MEXpPETHOHAJIBbHAS WHTETpaIus B
ycnoBusax nangemun / VIII Beepoccuiickoil HayyHO-IIPaKTUUECKOH OHJIaH-KOH(EPEHIUH ¢
MeXIyHapoaHbIM yuactueM 25 utons 2020 roga. / [peakosn.: C.U. Ammvapuna, A.B. TlaBnoBa
(otB. pen.) u ap.]. — Camapa: U3n-Bo Camap. roc. s3koH.yH-Ta, 2020. — C. 52-58.
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PA3BUTUE KUTANCKO-BEJIOPYCCKUX MEXKKYJbTYPHBIX
KOMMYHHUKAIIUI B XXI BEKE
JIu Boiisati
Benopycckuii 2ocyoapcmeennbiii ynugepcumem

AHHOmMauua: 6 0aHHOU cmambe 21A6HbIM 00PA30M PACCMAMPUBAIOMCI HOBblE TMEHOCHYUU U 8aJiC-
HOCMb KUMACKO-0eN0pYCCKUX KyIbmypHuiX céaszell 6 21 eexe 6 pasiuyHwvix 061acmsax, ocoOeHHO 8
KoHmekcme peanusayuu uHuyuamusvl « OOuH nosc, 00uH nymoy.

Abstract: this article mainly examines new trends and the importance of Sino-Belarusian cultural ties
in the 21st century in various fields, especially in the context of the implementation of the Belt and
Road Initiative.

Keywords: China, Belarus, intercultural communication, One Belt, One Road.

Beenenne. 21 Bex — 3TO COBEpILIEHHO HOBBIN nepuoA pa3Butus Kurtas, rae nHULIMAaTHBA
«OauH Nosic, OUH MyTh», OyIyuH OJAronpHATHBIM (PAKTOPOM Pa3BUTHSI, CTala XapaKTEpPHOU
neiictBytomeld cuioil B obmactu cBsize HoBoro Kuras ¢ apyrumu crpaHamu, KUTanCKo-
Oenopycckre ABYXCTOPOHHHE OTHOUIEHUS B OOJACTH SKOHOMHMKHM M KYJBTYpbl TAKXKe MOJHS-
JMCh Ha HOBBIM YpOBEHb, benapych cTajna Ba)KHbIM MAPTHEPOM B HOBOW CTpaTErMu Pa3BUTHUS
KuTas, 1ByXCTOpOHHHE OTHOLIEHUS B SKOHOMHYECKOM, KyJIbTYpHOU M JPyrux cdepax craHo-
BATCS BCe Oosiee MHTEHCUBHBIMUA. OCOOCHHO 3TO KacaeTcsl KyJIbTYPHOU c(epbl, COBMECTHBIMU
yeunusamu Kuraro n benapycu yzpanoch HOArOTOBUTH OONBLIOE KOJIMYECTBO TATAHTIUBBIX U
BBICOKOKBAIN(DUIIMPOBAHHBIX KaJPOB, OAHAKO 10 MPUYUHE PA3IUUUil B COLMATIBHOM CTPOE U
UJIC0JIOTUHU HAIMX TOCYAapCTB, peaslbHbIM MOTEHIMAT U CTENIEHb MHTErpallui B cepe BhICILE-
ro o0pa3oBaHusl, a TaKKe 00BEM KaJpOBOTO pe3epBa elle He MOXKET B IOJIHOW Mepe yAOBIie-
TBOPHTB 3aIIPOCHI, KOTOPbIE AUKTYET 21 BEeK, 0COOEHHO B KOHTEKCTE JAlbHEHIIEro pa3BUTHS B
pamkax MHULMATUBBI «OJIUH N0sAC, OUH IyTh». [loaTOMy paccMaTpuBasi KyJabTypy B KauecTBE
IIPOBOJIHUKA, Yepe3 MOMCK HOBBIX HANPABICHUN PAa3BUTHA M MOJEIECH CTPATErHMYECKOIO CO-
TpynuuuectBa Kuras u benmapycu B 001acTu MEXKyJIbTYpHBIX KOMMYHUKAIMA, MOXKHO €IIe
Oosiee yriayOUTh COTPYJHHMYECTBO B cdepe KyJbTypbl M 3KOHOMHKH Ha TOCYJapCTBEHHOM
YPOBHE B MHTEpecax yCKOpeHHs coBMecTHoro passutus Kuras u bemapycu, pazpabotka mpo-
€KTOB C LIEJIbI0 Pa3BUTHS Pa3IMYHBIX 00JacCTel IpEeloCTaBiIseT HOBbIE BapUAaHTHI AT Jallb-
HEMIIEeH peanu3anuy CTpaTerui OTKPBITOCTH, YTO HOCUT B3aUMOBBIUTPBIIIHBIN XapakTep.

B HOBBIN mepuoj pasBUTUSA KyJIbTYPHOE COTPYIHHYECTBO BBIPAXKACTCS HE TOJBKO B
yBenuueHuu konudyectBa MuctutytoB KoHdyius, a ckopee pacmiupeHueM U yriayOsieHueMm
B3aUMOJIeHicTBUA B cepe Beicuiero odopazosanus. [loMmumo 3toro, moanucan psij coriauie-
HUI 0 COTPYIHUYECTBE MEXKAY OMOINOTEKaMU, CheMOYHBIMH IPYIIIAMHU, COI03aMHU MUCaTeNeH
HAIIUX TOCYNapCTB, B benapycu peryasipHO MpOXoIaT NPAa3AHUKN KHUTAaHCKOM KyJIBTYpBI, YBe-
JAUYUBaeTcs 00beM MEPEeBOAOB JIUTEPATYPHBIX MPOU3BEACHUN JABYX IOCYIapCTB, YBEIHMYUBA-
€TCsl TYPUCTHYECKUM TOTOK Mexay Kuraem m bemapycero, Bce 3TO cTajo HOBOM 00JIaCThIO
UCCIIEIOBaHMsI KYJBTYPHBIX CBSI3€H HAIIMX rocynapcts B 21 Beke [1].

BeiBoabl. HenpepslBHOE yKpeIUieHHE ABYXCTOPOHHHX KyJBTYPHBIX CBSI3€H, IIPOJBU-
KEHHE HENPaBUTEIIbCTBEHHBIX CBS3€H M T'yMaHMTApHOTO OOMEHa Ha OCHOBE CTPOUTENILCTBA
«ITosica u Ilytm», MOXET CIOCOOCTBOBATh PACIPOCTPAHECHUIO KUTANCKON KYJBTYpPHI, MPO-
JBUKEHHUIO MATKOM CHJIbI, OCHOBATh HOBBIE NMPEATNOCHUIKH JIJISl TOJIUTUYECKOTO TOBEPHUSL, KO-
HOMUYECKON MHTErpaliy, KyJIbTypPHOTO B3aUMOIIOHUMAaHMsI, IpyKOBbl, epeJaroIiencs u3 mno-
KOJICHHS B ITIOKOJICHUE.

CnHcoK UCNOJIb30BAHHBIX HCTOYHHKOB:
1. HoBoctu Pecny6iinkaHCKOro HallMOHATBHOTO HHCTUTYTA HcciaenoBanuii umenu Kondyuums
benopycckoro rocynapcrsenroro yuuepcurera // URL: https://rci.bsu.by/news-ru.html.
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®OPMUPOBAHUE NEPCIEKTUBHO MHHOBAIITMOHHON
HH®PACTPYKTYPHI JJIS1 JEKTPOMOBWUJIEN B PECITYBJIMKE BEJIAPYCh
Jluwux M.B.
Axaoemus Ynpaesnenus npu Ilpezudenme Pecnyonuxu bBerapyce

Abstract: The article discusses about the prospects for the development of innovative transport infra-
structure for electric vehicles in the Republic of Belarus. The main goal of the article is to propose
measures for the implementation of digital and IT in the existing infrastructure, as well as the possibil-
ity of synergy between the real sector, IT and other industries. It has been found that the need to trans-
form the transport infrastructure in the republic in accordance with global trends.

Ha ceropnsimnmii 1eHb aBTOMOOWIIbHASL OTpacib MEpeKUBacT (hyHAaMEeHTaJIbHBIE pedop-
MBI, [ T00abHbIE SKOIOrHYECcKHe MpoOIeMbl — OJMH U3 (PaKTOPOB, JISKALMX B OCHOBE HEOOXO-
JMMOCTH TIEpeX0/ia Ha aJIbTEPHATUBHbBIE UICTOYHUKU 3HEpruy. MUpOBbIE POU3BOANUTENH pa3pa-
0aThIBAIOT M BBIBOAAT HA PHIHOK CBOM BHUJIbI JIETKOBBIX, IPY30BBIX 3JIEKTPOMOOMIIEH, TOHUMAS,
Y10 OyIylIee CTOUT 3a IIEKTPOTPAHCIIOPTOM M COOTBETCTBYIOLIEH HHPPACTPYKTYpOIl.

K npumepy, 0/1HOI U3 KIIIOYEBBIX HHULIMATHUB, CIIOCOOCTBYIOIIUX BHEIPEHHIO IIU(POBBIX U
MHTEIUIEKTyalIbHbIX TexHonoruil B Cunramype, siBisiercsi «VHTemekTyalpHasi ropoackas Mo-
OUIBHOCTBY, BKJIIOUArOIas TexHosoruu BigData, ncKyccTBEHHBIN MHTEIUIEKT U aBTOHOMHOCTb.

B HanmonaneHoii ctpareruu yctouuBoro pazsutus 10 2030 roga nponucad MyHKT O
CTpaTeTUH Pa3BUTHUS TPAHCMOPTHOM MH(PpacTpyKTypbl Ha BTopoMm dtame (mocie 2020 roga):
«Tepexo]] K TPaHCIOPTHBIM CPEACTBAaM C JBMUIaTEIsIMM, MCIIOJB3YIOIIMMHU ajJbTePHATUBHBIC
BUJBI TOIUIMBA, M CO3JaHHE COOTBETCTBYIOIMX CETEeH 3ampaBOYHbIX cTaHUMN». Eme onHO
HarpaBJIeHHuEe O OyayIieM aBTOMOOMJIBHOW MPOMBIIIJICHHOCTH: «aBTOMOOMIIECTPOEHHE CKOH-
[ICHTPUPOBAHO HA IMPOU3BOJICTBE aBTOMOOWIICH C THOPHIHBIMH JBHTATEISIMH, Pa3BHUBACTCS
BBIITYCK AJIEKTPOMOOMIIEH Kak HamOoJiee HIKOJOTHYHOTO M HAyKOEMKOTO BHIA TPAHCIIOPTa.
OpHako, MUPOBBIM COOOLIECTBOM MPU3HAHO, YTO THOPUIHBIE aBTOMOOWIN HE SBJISIOTCS MEp-
CHEKTUBHBIMH, CJIEZIOBATEIIbHO, HE CTOUT YJEJATh OOJIBIIOr0 BHUMAHUS JTAaHHON TEXHOJIOTHU.

CornacHo ganHbIM 32 2020 rojJ — 3KCIOPT yCIyT HO NepeBO3KaM Ipy30B aBTOMOOUIIb-
HBIM TpaHcnoptoM coctaBmio $1,4 mapz 3a 2019 ron, 3aHSIB BTOPOE MECTO B IKCIIOPTE YCIYT
nocne IT-cekropa. TpancnopTHas oTpaciabs 0071a1aeT OTPOMHBIM OTEHLIMAIOM B pecityOiHKe,
B TOM YHCJIE B CBSI3U C BBITOJHBIM reorpapuueckuM MoI0KEHUEM, a TAK)KE B KOHTEKCTE UHU-
uuatuBsbl «llosic u [1yTey.

YacTth MHQPaACTPYKTYphI ISl 3JIEKTPOMOOUIIEH CileyeT paccMaTpuBaTh, Kak 4yacThb Mpo-
rpaMMBbl 10 CO3[JaHUI0 YMHOW TPaHCHOPTHOM MH(PaAcTPyKTyphbl, OHA MOXKET BKJIIOYATh Clie-
JYIOIINE B3aMMOCBSA3aHHbIE JIEMEHTHI:

— pa3paboTKa U BHITYCK COOCTBEHHBIX JIETKOBBIX U TPY30BBIX JIEKTpOoMOOMIIel Ha 6a3e
Takux 3aBofioB Kak Geely, MA3, beJIA3, MT3 u ap., co3ganne MHKUHUPUHTOBBIX KOMITAHHUH
JUI IPUBJIEUEHMSI CIIELUATIMCTOB NP PEILIEHUH ITPOU3BOICTBEHHbIX 3a/1a4;

— CO3J/IaHUE CEeTU JIOPOT, 3alPaBOYHBIX CTAHIUI U APYTMX OOBEKTOB, OCHALICHHBIX JaT-
yuKamMu JJ1s1 cOopa MH(pOpMAIMK U MPUIOKEHUN A1 UX 3((HEKTUBHOTO UCIOJIb30BAaHUS I10-
TPEOUTEISIMH, a TAKXKE B LIEJSIX YIYULICHUs KOOPAMHAIIMN MEKIYHAPOAHOTO TPAHCIIOPTHOTO
COOOIICHUS,

— (hopMHUpOBaHKE ABTOHOMHOTO OOIIECTBEHHOTO TPAHCIIOPTa B TOPOACKHX IIEHTPAX JJIs
MOOWMIIBHOTO TIEpEMEIICHUSI MEXITY OCHOBHBIMH ITyHKTaMH (00IIasi cucTeMa ymnpaBJIeHHs 00-
I1€CTBEHHBIM aBTOOYCHBIM MapKOM, MPOOHBIE aBTOOYCHBIE PEICHI 10 3ampocy);

— co3gaHMe 6a3 NTaHHBIX Ha OCHOBe TexHosorui BigData ans cOopa u mocienyromero
aHanu3a MHQOpMaIUK, a TaK)Ke TaTbHEHIIET0 YCOBEPIICHCTBOBAHNS HHPPACTPYKTYPHI.

Peanu3anys nmpoekTa BO3MOXHA € UCIOJIb30BAHUEM KaK 4aCTHOTO, TaK U TOCYIapCTBEHHO-
rO CEKTOpa, MPHUBJICUEHHS BEIYIIMX BBICIINX YUYEOHBIX 3aBEIECHHUN CTpaHbl, a TAK)Ke MEXIyHa-
POAHOTO 3KCIEPTHOTO COOOIIECTBA, YTO B KOHYEHOM UTOTE MO3BOJMT BHIBECTH HA COBEPLICHHO
HOBBIN Ka4eCTBEHHBI YPOBEHb TPAHCIIOPTHYIO CHCTEMY, & COOTBETCTBEHHO M S5KOHOMUKY.
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PA3BUTHUE MNO3HABATEJBHOU AKTUBHOCTH YUAIIIUXCS
B ITIPOIIECCE I'PYIIITIOBOM PABOTHI HA 3AHATUAX XUMHUHA
Jloskuna C.A., [{vsuenxo JI.C.

Bumebckuti cocyoapcmeennviil ynusepcumem umenu I1.M. Maweposa

Abstract: group work in the classroom leads to an increase in the cognitive activity of students. It has
another obvious benefit: the ability to work in a team, to coordinate and correlate goals, actions and
professional behavior with the goals, actions and behavior of other team members (team, group) is the
core professional competency in the XXI century.

K uncny nHanbornee akTyalbHBIX IPo0OIeM COBPEMEHHOW NeJarornieckoil HayKu v MpaKTH-
KU OTHOCSITCSL BOTIPOCHI pa3BUTHS NTO3HABATEIbHONW aKTUBHOCTH YYaIlIUXCS. 3HAHUS, TOJTyYeHHBIE
B TOTOBOM BHJI€, KaK TPABIJIO, BBI3BIBAIOT y YUAIIMXCS 3aTPYTHEHUS B X MPUMEHEHUN Ha MIPaK-
TUKE. XUMHUS SBJSIETCS] TOCTATOYHO CJIOKHBIM MPEIMETOM JUIsl M3y4yeHus. B ¢Bs3u ¢ 3TUM cTaHo-
BUTCS aKTyaJIbHBIM COBEPLICHCTBOBAHHE ()OPM U METO/I0B 00YUYEHUSI XMMHUH, KOTOPbIE CTUMYJIU-
PYIOT MBICIMTENBHYIO IESTEIbHOCTD YUaIllUXCsl, Pa3BUBAIOT UX MO3HABATENBHYIO U TBOPUECKYIO
AKTHBHOCTB, y4aT IPUMEHSATh XUMUYECKUE 3HAHUS Ha TIPAKTUKE.

[To3naBaTenbHass aKTUBHOCTh OTHOCUTCS K JOCTATOYHO HIMPOKO HM3YYEHHBIM MpoobIie-
MaM B QUI0CO(PHH, TICUXOIOTUH, NIEAATOTHKE U JPYTUX Haykax. MHOTHE HUCCIe0BaTEeNN OT-
MEYaroT MOBBIIICHHE TO3HABATEIbHON aKTUBHOCTH yYalIUXCs KaK pe3yibTaT HCIOIb30BaHU
IpyNIIOBON pabOTHI.

I'pyrmoBast popma 00ydeHUsI IMEET €I1e 0JJTHO OYEBUIHOE MTPEUMYIIIECTBO: CIIOCOOHOCTH pa-
00TaTh B KOMaH/IE, COTIACOBBIBATH M COOTHOCUTBH CBOM LIEINH, ACHCTBUS M MPO(ECCHOHATBHOE MO~
BEJICHUE C LIEIAMH, ICHCTBUAMH U MOBEIACHUEM JIPYTHX YJICHOB KOMaH/bI (KOJUIEKTHBA, TPYIIIIbI)
SIBJISICTCSI KITFOUEBOM MPOQeCcCHOHATBEHOM KoMIieTeHIuel criermanucta X X1 Beka.

3HAYUMOCTb M aKTyaJIbHOCTh MPOOJIEMBI OMpeeNnia TeMy ucciieoBanus — «Pa3sutue
MIO3HABATEIbHOM AaKTUBHOCTU YyYalllUXCS B IPOLIECCEe T'PYMIOBONW paOOThl HA 3aHATUSAX XH-
mumny. Llens uccnenoBanns — BbISIBUTH Me1arOTHUYECKHUE YCIOBUS IPyNIOBON pabOThl Ha 3aHs-
TUSX XMMHHU, 00ECTIEYMBAIOIINE PA3BUTHE TIO3HABATEILHONW aKTUBHOCTH yyaluxcs. B ocHOBY
uccieoBaHusl Obljla MOJI0XKEHa CIeAYIolas TUIIOTe3a: eclii Ha OCHOBE M3YUYEHHS CYIIHOCTH
MI03HABATEJILHOM aKTUBHOCTH, JUHAMUKY €€ Pa3BUTHUS U BO3PACTHBIX OCOOCHHOCTEN ydalux-
Csl BBIIBUTH NICUXOJIOTO-TII€IarOTHYECKUE YCIOBUS PA3BUTHUS UX MO3HABATEJIbHON aKTUBHOCTH
U PEeaJM30BaTh UX B TEXHOJOTUU IPYMNIOBON pabOTHI, TO MPOLECC Pa3BUTHS MO3HABATEILHON
aKTHUBHOCTH y4aruxcs Oyaet 6osnee 3pPpeKTUBHBI.

Jlnst nocTrKEHMs TOCTABJIEHHOM LIE€IM UCIIOJIb30BAIUCH CIAEAYIOINE METOABI UCCIEN0-
BaHMsI: TEOPETHUECKHUE (aHATU3 JINTEPATYPhl); SMIIUPHUUYECKUE (AHKETHUPOBaHUE, HAOIIOICHUE,
Oecena u 11p.); GOPMUPYIOIIUI IKCIEPUMEHT HA OCHOBE Pa3pabOTaHHONW MOJAETH OpraHu3a-
[IUU TPYIIIIOBOM pabOThl ydaluxcs, aHaJIu3 Pe3yJIbTaToOB SKCIIEPUMEHTA.

Ha ocHOBaHMM U3y4EHHOU JIMTEPATYPHI, IIPOBEICHUS ONBITHO-IKCIIEPUMEHTAIILHON pa-
00Tl MO’KHO C/I€TIaTh CIEAYIONINE BBIBOIBI:

1. ITo3HaBaTenpHasi aKTUBHOCTh — 3TO CBOWCTBO JMYHOCTH y4YalErocs, XapaKTepU3yto-
niee ero kak cyObekTa yueOHO-IT03HABATENbHON AESITEIbHOCTH, MPOSBISIONIEECS B €r0 CIO-
COOHOCTH K YIPABJICHUIO 3TUM IPOILIECCOM.

2. Pa3BuTne mo3HaBaTEIIbHON aKTUBHOCTH MPOMCXOAUT TMO3TAITHO M OTPaKaeT CyOBEKT-
HYIO NO3ULMIO yuamierocs. [loka3zaTensiMu BBICIIErO YpOBHS 03HABATEIbHOW aKTUBHOCTH SIB-
JSFOTCST chOpMHUPOBAaHHBIE YMEHUS CAMOYIIPABIICHUS yIeOHO-TI03HABATEIBHON IS TETHHOCTBIO.

3. I'pynmoBas pabot — 310 3 dekTrnBHAs Popma pa3BUTHS TO3HABATEILHOM aKTUBHOCTH.

VYcenemHas peanuzanyy JaHHON TeMbI TO3BOJIUT PELIMThH MPOOJIEMbl aKTUBU3ALIUH TT03HABA-
TENBHOM AEATEIBHOCTH YYaIUXCsl Ha 3aHATHAX, CPOPMHUPYET YCTONUMBBIN MHTEpEC ydaluxcs K
yueOHOMY mporieccy. PopMUpOBaHHE aKTUBHOW KM3HEHHOW MO3UIMH YYaILErocs ¢ MOJI0KUTENb-
HOM MOTHBAIMEH CO3aCT YCIOBHS Ui TApMOHUYHOTO Pa3BUTHS €T0 TMYHOCTH HA TIEPCIICKTUBY .
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OCOBEHHOCTD BOIIVIOHIEHUSA OBPA3A IIBETKA ITAIIOPOTHUKA B
CKYJBIITYPE JI. 3MJIbBEPA «IEBOYKA C COBOM»
Jlotiko-Muuyoo A.B.

Benopycckuii 2ocyoapcmeennviil ynugepcumem Kyabmypuvl U UCKYCCME

AHHOmauua: 6 cmamoe nPeoCcmMasieHa UHmMepnpemayus Hauboiee U38eCmMHO20 00pasza KyndaibCKo2o
npazoHuKa — obpasa yeemxa nanopomuuxa. Paccmampueas ocobennocmu e2o npemeopenus 8 co-
8peMeHHOU 0elopYCCKOU CKYIbNMYPHOU KOMROUYUU, ABMOop npedidedaem c8oe GUOEeHUe CeMAHMUKU
OAHHO20 NPOU36EOeHUsL.

Abstract: the article presents an interpretation of the most famous image of the Kupala holiday - the
image of a fern flower. Considering the peculiarities of its implementation in the modern Belarusian
sculptural composition, the author offers his own vision of the semantics of this work.

OnnuM u3 Hambolsiee pacTpOCTPaHEHHBIX 00Pa30B KyNAaIbCKOTO LHUKIA, K KOTOPOMY
yalie BCero oOpalarTcs B CBOUX NMPOU3BEICHUIX OEIOPYCCKUE XYA0KHUKH, SBIIIETCS 00pa3
[[BETKA MAINOPOTHHUKA. SIpKMM NPHUMEpPOM CBOEOOpA3HOW MHTEPIIPETAIMH 00pa3a 3TOro BOJ-
meGHOro pacTteHust sBisieTcss OpoH3oBas ckynbnrtypa JI. 3unbbepa «JleBouka ¢ cOBOI»
(r. Mumnck, 2004) (puc. 1). LleHTpoM CKYJBITYpHOW KOMITO3UIIMH BHICTYTAET (QUrypa 1eBOY-
KU, U300pakeHHas! CTOSIIECH Ha JUCTHAX 3allBETAIOIIETO MAaloOpOTHUKA C BO3JCTHIMHM KaK B
MOJIUTBE pyKaMH. 3a ee CIIMHOM 3aBHCIIa B MOJIETE€ COBA, OYATO NMPUKPHIBAS €€ CBOMMH Pa3-
MAaIIUCTBIMU KpblIbsiMH. [To HOramMu pebGeHka Ha Kparo JIMCTa 3acThlia smepuna. CaM 1Be-
TOK MAanmopOTHUKA U300pakeH B BHJIE MaJeHbKHX OyTOHOB. KOMIO3UIMS HANOJIHEHA CUMBO-
JaMH, KOTOPBIE, B CBSI3U C OTCYTCTBHEM OOBSCHEHUS UX aBTOPOM, TPAKTYIOTCS KUTEIIIMU TO-
poia ciexyroumuM o0pa3oM: coBa — MYJpPOCTb, AEBOYKA — My3a, L[BETOK HAllOpPOTHUKA —
cJlaBa, silepuia — 6oraTtcTo. JlaHHasi CUMBOJIMKA OTHOCUTCS K 330T€pUYECKUM U MU(OJIOTH-
YECKUM IPEJCTABICHUSAM Pa3IMUHbIX HAPOIOB.

e

Puc. 1 — JI. 3mp0ep. «JleBodka ¢ cOBOI»

C TOYKHM 3peHus CIaBIHCKOW MudoIoruu, 06oxee OIM3KOH MHUPOBOCHPHUSTHIO COBpE-
MEHHBIX OenopycoB, oOpa3bl cKyabnTyphl JI. 3unpOepa momyyaroT Ipyryr WHTEPIPETAIHIO.
Taxk, coBa sIBIS€TCS MPEICTABUTEILHUIIEH XTOHMYECKUX CYIIECTB M CBSI3aHA C MUPOM yMeEp-
X, OTKyJa OHA MOJXKET MPWJIETaTh B MUP XHUBBIX [1, c. 822]. durypy neBoYKH HE ClIeayeT
paccMaTpuBaTh OTAETHHO OT I[BETKA MAMOPOTHUKA, HA KOTOPOM OHA CTOMUT. Poccuiickuii yde-
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Hblii JI. BuHorpanoBa ykasbiBaeT Ha cyuiectBoBanue B 3ananHoM [lonecwe (MBaHOBCKUI p-H
Bpectckoii 0611.) ToBepbsl, B KOTOPOM CYIIECTBYET CBSA3b LIBETKA MMAIOPOTHHUKA C AyIIaMHU He-
KpEIIEHbIX JIeTel, yMEPUINX 110 BUHE MaTepu. Takue JIeTH CTAaHOBSATCS pycankamu. [2, c. 40—
41]. B naHHOM NpoOM3BEEHUH JIeBOUKA U300pakeHa B 1103€, CXOKEeH C MOJIMTBEHHON: PYKH U
auno obpameHsl BBepX. Co3gaercs BIeYaTIeHUE, YTO JIEBOUKY HE MHTEPECYEeT BOJIIEOHOE
pacTeHue, Ha KOTOPOM OHa CTOUT. Sliepuiia Ha JIMCTe MaroOpOTHUKA OTHOCUTCSI K MU(OJIOTH-
3UpOBaHHBIM 00pa3am, MOCKOJIbKY B MPEICTABICHUSIX CIABSH SIBJISJIACH BMECTUJIMILEM JyIIl
ymepiux [3, c. 400].

Bce o0passbl, Hcnonb30BaHHBIE aBTOPOM B JTaHHOM KOMIIO3MIIMM, CBSI3aHBI C MOTYCTO-
POHHUM MHUpOM. Muduyeckoe pacTeHre B JaHHOM CKYJIBOTYpE CielyeT HHTepIpEeTUPOBATh B
KOHTEKCTE BCEX XYJOKECTBEHHBIX 00Pa30B MIPOU3BEACHNUS, IOCKOJIBKY OHH 00pa3yloT ceMaH-
THYecKoe eIuHCTBO. dutoMop¢HBIH 00pa3 BETKAa MANOPOTHUKA 37€Ch CUMBOJIU3UPYET I0-
ry0JIEHHOTO 4€JI0BEeKa, Tyllla KOTOPOro HE MOKET HAWTHU IOKOSL.

Cnncok UCNoJIb30BAHHBIX HCTOYHUKOB:

1. Benapycki danprinop : DHmpIKIane s : y 2 T. / paakan. : [.I1. [Namkoy (ran.pax.) [i iHmn]. —
Minck : benDn, 2005-2006. — T.2: JlabapaTopbls TpaJsllblifHara Macranrsa — «suraypy» /
I'".IT. ITamxoy [i iam.]. — 2006. — 832 c. : i

2. Bunorpanosa, JI.H. Manou3BecTHble BapuaHThl MOJECCKUX MOBEPUN O IIBETEHUHU MAaIlo-
poruuka / J.H. Bunorpanosa // Acta Linguistica Petropolitana. Tpynsl HHCTHTYTa JTUHTBU-
ctuueckux uccnemosauuii. —2017. — Ne2. — C. 40-59.
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CUTYALIMOHHBIN MEHE)KMEHT B CUCTEME OBPA3OBAHUS
(Ha npuMepe OHJIATH-00y4YeHHA B Xy/10:KeCTBEHHOMH HIK0JIe)
JIro Cao 1O
Moswipckuii cocyoapcmeennulii neoazoeuveckuii ynusepcumem um. M.11. [llawaxuna

Abstract: the article deals with the concept of situational management in education and an effective
model of learning process. The research of organizational bases of the application of situational man-
agement in the system of education (on the example of Shandong Art School) defined that the usage in
situational management such methods as system and situational analysis, factor and cross-factor
analysis, diagnostic methods can be carried out.

Ha coBpeMeHHOM 3Tare pa3BUTHS O0IIECTBA B PA3IUYHBIX cpepax KU3HEIEATEeTbHOCTH
YeJI0BEKa MPOUCXOMAT CYLIECTBEHHbIE M3MEHEHHUs, BIUAIONIME HA cucTeMy oOpa3oBaHus. B
HOBBIX COLIMAJIbHO-I)KOHOMUYECKUX YCIOBHIX HE0OXoInMa pa3paboTKa TEOPETUUECKUX U Me-
TOJIOJIOTMYECKHUX BOIIPOCOB YIIPABJIEHUS YUYEOHBIM IPOLIECCOM B COBPEMEHHBIX YCIOBHSIX.
AKTyalIbHOCTh JAHHOW TEeMBbl 3aKIIIOYAETCS B TOM, YTO CHUTYAlMOHHBIN MOJXOJ MOIYYHII
HauOoJIbIlIee PacCIpOCTPAHEHUE B CUILy CBOEH YHHBEPCAIBHOCTH, a TEOPUIO YIIPaBJIEHUS B CO-
BpeMeHHOM Kutae crnemyer pa3pabatbiBaTh UMEHHO IyTEM PELICHUS KOHKPETHBIX CHUTyaluil
(yHUBepcalibHO-crienn(pryeckue Mozenu). B HameM nccnenoBaHUM TEOpHs YNIpPaBICHUS SIB-
JSIETCSl OCHOBOM AJisl mOCcTpoeHus 3G (HEeKTUBHON MOJENU CUTYallMOHHOTO yrpasieHus. Heo0-
XOJUMO OTMETHUTb, YTO YIPABICHHUE YyUE€OHBIM IPOLECCOM — 3TO IMPEXJE BCEro MCKYCCTBO
YUUTENsI IPABUIBHO WACHTH(DUIIUPOBATE U OLIEHUBATH Ty WM WHYIO MEIarOrH4ecKy0 CUTYaIUIo
¥ BBIOHpaTh HanOosee ApeKTHBHBIC METO B! YIPABIICHUS], CIIOCOOHBIE PELIUTH MPOOIIEMY .

Kuralickuii ”HCTUTYT BBICIIETO 00pa30BaHUs YCIEIIHO 3aMyCTUI OHJIAH-METOABI 00Y-
YeHUsI, YTOOBI YMEHBIINTh BO3JICHCTBUE SMHIEMUN Ha 00pa3oBaTeNbHyI0 cpexy. YToObl mo-
HSITh, KaK 00y4aroTcsi U 00y4aroTCsl CTYJCHTHI, Mbl IPOAHATU3UPOBATIN U OLICHUIU YCIOBHS
OHJIaliH-00yueHus, cTaTyc OOy4deHHs U pe3yabTaTbl oOyueHus 190 cTyleHTOB B KaXJIOM
KJIacCe TaHIIEBAJIbHOM IIKOJbL. Pe3ynbTaThl ompoca OHJailH-aHKeT mocie 4 HeAelb OHNIAKH-
o0yuenus ¢ 15 ¢gespans 2021 rona o 13 mapra 2021 roga mokaszanu cieayroiiee: 4To Kaca-
€TCsl OLIEHKH TpenoiaBanus, To 7,14% CTyJIEeHTOB CUMTAIOT, YTO UM OYEHb HPABUTCS OHJIAMH-
o0y4eHue, 1 UX CTaTyc o0y4eHus ObLI JIydile, 4eM panbliie; 48,41% cTyA€HTOB CUUTAIOT, YTO
aJanTUPOBAIIUCH K OHNANH-pexxuMy o0ydeHus; 24,6% CTyJIEHTOB CUMTAIOT, YTO OHU BCE €IIe
HAXOJATCS Ha MEPEXOTHON CTAANU U MEIJICHHO aganTupyoTcs; 18,65% CcTyJeHTOB CUUTAIOT,
YTO OHM HE TIPUBBIKIIU K 3TOMY METOY, H HaJCIOTCSl BEPHYTHCS B opiiaiiH Kak MOKHO CKOpee;
1,19% ctynenToB BOOOIIE HE MOTYT aAanTHPOBATbCs. MOXKHO OTMETUTB, YTO JIJISl OHJIAIH-
o0OydeHus HeoOXoauMa aJieKBaTHAsl IICUXOJOTHYECKasi TIOJrOTOBKA, AJSl ATOTO Takke Tpedy-
I0TCSI CTICIIMAJIbHBIE HaBBIKU W yMeHHs. UTo kacaeTcsi MeTo/I0B OHJaiH-00yueHus1, 50,44%
CTYJIEHTOB BBIOpAU MPSIMYIO TPAHCISALUIO, & TAKXKE UHTEPAKTUBHBIE METOIbI 00yUeHus; 25%
CTYJICHTOB BHIOpaJI MPSMYIO TPAHCIAIHIO U OHNIaH-001meHue; 13,89% cTyaeHTOB BRIOpamn
oOyuenue oddmaiin; 8,73% CTyIeHTOB OTKa3alIMCh OT MPSIMOW TPAHCIISILIMKM U COCTaBUIIM 3a-
JaHUs Ui 3aBepiieHus y4ueonr; 1,98% cTyneHToB BeIOpau Ipyrue MeTosl. B xone aHkeTH-
poBaHUs ObLIO BBISBIEHO, YTO 3(pPEeKTUBHOE B3aUMOAECHCTBUE U KOMMYHUKALIUSA MEXKIY YUH-
TESIMH U yYEHUKAMHU TIPU OHIIAWH-OOYUYEHUU SIBISIETCS BaXKHBIM YCIIOBHEM OOECTICUCHUs
yaeOHOro 3pdexra. Yuurens AOKHbI aKTUBHO CO3/1aBaTh MHTEPAKTUBHBIE KOMMYHUKATHB-
HBIE CUTYyalllH, YTOOBI CO311aTh 3((HeKTUBHOE 00yUCHHE OHJIAMH.

Takum o0pa3om, Hccae0BaHuEe OPraHU3aI[MOHHBIX OCHOB IPUMEHEHHSI CUTYaIlHOHHOTO
ynpaBieHusi B cucreMe oOpasoBanus (Ha npumepe Shandong Art School) ompenennio, dro
UCIIOJIb30BaHUE B CUTYAIlIOHHOM YIIPaBJICHUU TaKMX METOJIOB, KaK CUCTEMHBIH U CUTYallU-
OHHBIN aHaNu3, PaKTOPHBIA U Kpocc-(haKTOPHBINA aHATIN3, TUATHOCTUYECKHUE METO/IBI.
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HIKOJIA KAK IMHAMHNYECKASA COHUAJIBHO-IIEJAT'OI'MYECKASA
CUCTEMA B YCJIOBUSAX I'NIOBAJIM3ALIMHN
(Ha mpuMepe MexXITYHaApOAHOM mKoJbl Maple Leaf, r. YyHunH)
Jho An
Mosvipckuii 2ocyoapcmeennulil nedazocudeckuti ynusepcumem um. M.I1. [llamsakuna

Abstract: the article deals with the concept of online education online education, that a school can
provide individualized learning programmes, adjusting to the abilities and possibilities of students.
According to our research, the online learning function effectively improves students' learning auton-
omy and control.

B Hacrosiee Bpemsi akTyaJabHBIM SBISETCA Tio0anu3anus oOpa3oBaHUs U MEKIyHa-
poaHast unTerpanus. CoBpeMeHHasl IIKOJAa — 3TO JMHAMUYHAS COLUAIbHO-TIEIAarorHyecKas
cucTteMa, KOMOMHAIMsT 00pa3oBaHus M BocmuTaHus. MexayHapoaHas mkona Maple Leaf B
UyHIIMHE — 3TO MEKIyHapOAHAsl YacTHAs IIKOJIA, OXBAaTHIBAIOLIAs IOIIKOJIBHOE, HAaYaJIbHOE U
cpeanee oOpasoBanue. [IpyHUMas BO BHUMaHKE HAl[MOHAJIbHBIE U COLMANIbHBIE TIOTPEOHOCTH,
MIKOJa pa3paboTajia AUHAMHYHYIO COLMAIbHO-TIEJArOTHYecKyl0 CHCTEMY M co3Jaja YHH-
KaJbHYIO CUCTEMY YIIPABIICHHUSL.

Onupgemuueckas cutyauus B 2020 roxy u MexayHapoAHasi CUTyalusl OKa3ajlu BIUSHUE
Ha Ha0Op, PEerucTpaLuio, BCTYUTEIbHbIE IK3aMEHbl MEXYHAPOAHBIX LIKOJ, U KOJIUYECTBO
MHOCTPaHHBIX CTYAEHTOB cOKpaTmiioch. XoTs anuaemuss COVID-19 okazana orpomMHOe BiIH-
sHUE Ha IIo0anbHOE 00pa3oBaHME, HO TAKXkKe Jajla MHOI'MM IIKOJaM M 00pa3oBaTElIbHBIM
YUPEKACHUSAM BO3MOKHOCTh YCKOPHTD MEPEX0]] K YUacTHIO B OHJIalH-00yyeHuu. C Hayaiom
NaHJIEMHUH JaHHas LIKOJa aKTUBHO MCII0JIb30BaJIa HOBBIE SI3bIKOBBIE NPUIIOKEHUS, BUPTYallb-
HbIe 00y4Yarolue MporpaMmMbl, HHCTPYMEHTHI BHICOKOH(EPEHIICBS3H, TpOrpaMMHOe obecre-
YeHHWe JJIs1 OHJIAaWH-00y4YeHHS, a KOJIMYECTBO TOJIb30BaTeNIe OHJIaiH-00pa3oBanus B Kurtae
obIcTpO pocio. C MoMOIIBI0 OHJIAWH-00pa30BaHMs yUalluecss JaHHOTO y4eOHOTO 3aBeCHUS
MOTYT COCTaBJIATh MHAUBUAYaJIbHbIE Yy4€OHbIE MPOrPaMMBbl U YUUTHCA B COOTBETCTBUHU C UX
COOCTBEHHBIM pUTMOM. DYHKIUS OHIAWH-00y4YeHUs IPPEKTUBHO YIyUIIaeT aBTOHOMHOCTb U
KOHTPOJb OOYYEHHs Yy4allUXCs, TEM CaMbIM MOBBbIIIAs WX PE3yJbTaTUBHOCTb OOYUYCHHS.
MexayHapoanas mkona Maple Leaf mpopomkaeT MPOBOAUTH OLEHKY YYAIUXCS B YCIOBHUSX
rio0anbHOM snuaemMuu. B cucreme ynpaBieHus 3aleHCTBOBaHbl CHCTEMa HPABCTBEHHOIO
BOCIIUTaHMs, CHCTEMa Y4eOHBIX MPOrpamMM, CUCTEMa KyJIbTYpbl, CUCTEMa TaJaHTOB, CUCTEMa
pa3ButHs. KpoMe TOro, UMerTCs HEKOTOpBIE CTAHAAPTHI JUISl afalTalii COLMAIBHBIX IO-
TpeOHOCTEeH M OLIEHKU ypOBHS OOpa30BaHUs, TaKHE KaK CTAHAAPTHl y4eOHOH HpOrpaMMel
Maple Leaf, crannapThl pacupeeleHUs pecypcoB, CTaHAAPTHI YIIPABICHHS U 00CITyKUBAHUS.
VYueOHblil man MexayHaponHoi mKonsl Maple Leaf MOTHOCTBIO OTpakaeT KOHIEMIIUIO
«ONTHMHU3ALUU KUTAHCKOTO M 3allafiHOrO0 00pa3oBaHMA» U JOOABIIAET KUTAWCKHUE DJIEMEHTHI.
[Ipu onnaitn 00y4yeHnu O60NbIIOE BHUMAHUE TaKXKe yACIIeTCs aKaeMUIeCKON YCIIeBaeMOCTH
Y HOpMaM IOBE/ICHUS CTY/IEHTOB.

Takum 06pazom, IpH II100aTM3aIK 00yUEHHUS OLIEHKA Y4eOHOTO OHJIaH-TIpoIiecca BKITO-
yaeT B ceds paboTy B Kiacce, IPyNIoBOe COTPYAHUYECTBO, BBIIOJIHEHHE JOMALIHUX 3aJaHuil 1
T.J. OneHKa pe3yJIbTaTOB OOYyUCHHUS BKIIIOYACT B C€0sl BUKTOPUHBI, IPOMEKYTOUHBIE HTOTOBBIE
TECTBI, ICCE, OTUETHI 00 UCCIEJOBAHUAX U T. 1., IPH 3TOM YUUTHIBAIOTCS MHTEPECHI CTYIEHTOB,
npeMETHbIE COPEBHOBAHUS, COLIMANIbHAS MTPAKTHKA, OOIECTBEHHAS ACSTEIbHOCTb.

Cnmcok ucnoJib30BaHHBIX HCTOYHHKOB:
1. Lepper, J. Social pedagogy: Children & Young People Now, 2009. — 238 p.
2. Li, Jiangyuan. Institutionalization of Overt Education and Covert Education— Advancement
of Educational System in the Social Transformation of China. — Educational Theory and Prac-
tice. —2002. — Ne 22. — P. 1-6.
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®OPMUPOBAHUE COLIMOKYJIbTYPHOU KOMIIETEHIIUU ITPH
MOJIrOTOBKE KUTAWMCKHX CTYJIEHTOB IO FOPUJIUYECKUM
CHEIUAJIBHOCTSAM: UTHTEPAKTUBHOCTD U KIIACTEPU3ALIUA
O3HAKOMUWTEJBbHOM MPAKTUKHA
bepésko /I.B., Mapkuna H.A.
Bumebckuti cocyoapcmaennviil ynusepcumem umenu I1.M. Maweposa

Abstract: The project is aimed at improving the quality of student training at the law faculties of high-
er education institutions through the formation of socio-cultural competence using modern education-
al technologies, interactive learning methods, clustering during introductory practice.

3amada o GopMUPOBAHHIO Y 00YUAIOUIMXCS COMOKYIBTYPHOW KOMIIETEHIIMH COOTBET-
ctByeT [lepeueHio yHMBEpCalbHBIX KOMIETEHIMH A BbICIIEro oOpa3zoBaHus | cTymeHw,
oIy 0MKoBaHHOTO PecnyOnrMKaHCKUM MHCTUTYTOM BBICHICH mikonel B jexabpe 2020 ropa,
cofeiictByer peanuzauun KoHuenmuu pa3BuTus ropuauueckoro ooOpasosanus B PecryOnuke
benapych Ha nepuon 1o 2025 rona, a Takxke coorBercTByeT Konneniuu «Yauepcuret 3.0».

[TpoxoxeHne MPaKTUKH — HEOThEMJIEMBIN 3Tam OO0y4YeHUs B By3€, KOTOPBIA CEroiHs
sBIsieTcs Hanbouee 3pdexTuBHON PopMoil MPHOOpEeTeHNS MPAKTUYECKIX HABBIKOB IOPHCTA.
®opMupoBaHUE COLMOKYJIBTYPHON KOMIIETEHIIMU B XOJ€ MPAKTUKU MO3BOJIAET OATOTOBUTH
COBPEMEHHOT'O BOCTPEOOBAHHOTO CIICITUAIIUCTA, KOTOPBIH MOKET dPPEKTHBHO OCYIIECTBIATH
CBOIO MPO(ECCHOHANIBHYIO JESTEIbHOCTD B YCIOBUAX INI00ATH3ALINN.

Bwmecte ¢ Tem, npu npoxoxaeHuu npakTuku cryaeHtamu u3 KHP, oOyuarommmucs Ha
IOPUANYECKUX (PaKyJIbTETaX, BOSHUKAET Ps/l CYILIECTBEHHBIX TPYAHOCTEH, KOTOpPblE MOTYT OKa-
3aTh BIMSIHME Ha KadecTBO oOpa3zoBaHms. Cpeau HUX MOXKHO BBIJIENHTH: SI3BIKOBOH Oapbep,
HaJM4YMe CYILECTBEHHBIX PA3IM4YMi B MPaBOBOI KyJbType M HCIOJB30BAHHUE CIEIM(UUECKOM
IOPUIMUYECKON TEPMUHOJIOTHUH; TIEPETPYKEHHOCTh YUEOHBIX MAaTEPUAJIOB CII0KHOIIOJYMHEHHBIMU
NpeUI0KEHUSIMU; UCTIOJIB30BAaHKE MTPENOIaBaTENIIMU TACCUBHBIX METOA0B 00Y4YEHHS U T.].

[Tonaraem, 4to popMHpOBaHHE COLMOKYIBTYPHOH KOMIETEHIMH y OOYYaIOLIMXCS W3
KHP B xozne mpoxoKAeHHsI 03HAKOMUTEIbHON NPAKTUKYU TOJOKUTEIBHO TOBIUAET HA Kade-
CTBO 00pa30BaHUs, a TAKXKE IMOBBICHT yJIOBICTBOPEHHOCTh HHOCTPAHHBIX O0YYAIONIMXCS 00-
pa3oBaTeNbHBIMU yCIyraMH, OKa3blBa€MbIMU BBICIIIMMHU Y4eOHBIMHU 3aBeIcHUsIMU B benapycu,
YTO MOCMOCOOCTBYET POCTY IKCIIOPTA 00pa30BATEIBHBIX YCIYT.

JUis oCTHKeHMsl 3allJIJaHUPOBAaHHBIX PE3yJbTATOB B Y4eOHBIN MpoLecC aKTUBHO BHEI-
PAIOTCS MHTEPAKTUBHBIE METOJbl OOyUYEHUS, MCIOJB3YIOTCS COBPEMEHHbBIE KOMIIBIOTEpPHBIE
TEXHOJIOTUH, IPOBOIUTCS JONOJHUTENbHAS IOArOTOBUTENbHAs! paboTa ¢ 0a3aMu MPaKTHKHU.

ABTOPCKUM KOJUICKTUBOM pa3paboTaH anroputM padoTsl co cryneHtamu 3 KHP B xome
HNPOXOXKICHUS O3HAKOMMTENbHOW IMPAKTHKM, KOTOPBIM BKIIOYAET B CEOsl CIEIYIOIIME 3Tarlbl:
aJlanTalys 3a/1aHus 110 MPAKTUKU YIS YTIPOIIEHHS TOHUMaHHs HHOCTPAHHBIMU 00y4aroIuMHUCs;
NIEPEBOJ] HA KNTAWCKUH SI3bIK OCHOBHBIX TEPMHHOB U ONPENEIICHUN, 3aKPEIUICHHE 3a CTYACHTAMU
u3 KHP TeroTopoB U3 uncia 6enopyccKuxX CTYICHTOB CTApIIMX KYpCOB; IPOBENICHNE ITOITOTOBH-
TeNIbHOW pabOoThI C MPEACTABUTESIMU 0a3bl MPAKTHKU HA TPEIMET UX TOTOBHOCTH K pUEMy 00Y-
yatonmxcss u3 KHP; opranmzammst oHnmaiH 1wiaTtopMbl Ui KOMMYHHKAIIMA OOyYarolIuXcs,
HAaIOJHEHHUE BUPTYAJIIbHOTO IIPOCTPAHCTBA MaTepUallaMi MPAKTHKU; pedIieKcusl.

BHenpenue Takoro mojaxoja K opraHu3anii o0pa3oBaTENIbHOTO Mpoliecca cPopMUpPYET
Kak y ooyuarouuxcs u3 KHP, tak u benapycu, counokyapTypHY0 KOMIIETEHIINIO, TO3UTUBHO
MOBJIMAET HA KAYECTBO OKA3bIBAEMbIX 00pa30BaTEIbHBIX YCIYT, O3BOJIUT 00ECIEUNTh MOI0-
TOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX CIEIMAIUCTOB B YCIOBUAX INloOanu3auuu. B cBoto oue-
peab Jdydllee NOHMMaHUE KYyJbTYpHBIX OCOOEHHOCTEW 00euX CTpaH Ka4eCTBEHHO YIYYIIUT
paboTy, HalIpaBJICHHYIO Ha peaJIn3alUIo ABYCTOPOHHETO COTPYIHUYECTBA U CTPATErHUECKOro
B3aMMOJICHCTBUS, a TaKXe IOCHOCOOCTBYET YKPEIUIEHHIO B3aUMOIOHUMAHUS WM JIPYXKObI
Mexny Haponamu Kuras u benapycu.
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NHOBAIIMOHHOE ITPUMEHEHHUE BUOT'A30BbBIX YCTAHOBOK
Mamyc E.B., Camociox H.A.
benopyccruu nayuonanbHsiii mexHuuecKuil yHugepcumem

Abstract: the article presents the development of the direction of alternative energy on the example of
the use of biogas plants. Modern technologies and scientific achievements in this field allow the use of
bioinstallations in various spheres of society. A promising solution may be the use of installations in
the field of education, in particular, at the Belarusian National Technical University (BNTU).

TenneHunen pa3BUTHs MHUPOBOM 3KOHOMHKH SIBJISIETCS IPUMEHEHHE albTEPHATHBHBIX
MCTOYHUKOB YHEPIUHU U MOCTEIICHHOE CHWKEHHUE UCIIOIb30BAHUS HE BO30OHOBISIEMBIX peCyp-
coB. I'ocynapcTBa cTpeMsATCS K yMEHBIICHUIO DKCIUIyaTallMM, a TAK)Ke IMOJIHOMY OTKa3zy OT
UCIIOJIb30BaHUSl HEProyCTaHOBOK, palOTaloUIMX Ha HCKomaeMoMm ToruuBe. OIHUM U3
HalpaBJICHUI albTEPHATUBHOM SHEPreTUKM SBISETCA MPUMEHEHHE OMOra3oBbIX YCTAaHOBOK
(BI'Y). Buenpenue 6M0Ora3oBbIX TEXHOJIOTUN HAIILUIO IIUPOKOE PA3BUTHE B PA3IMUYHBIX CTpa-
HaX. B pa3BuThIX rocynapcrBax BeleTcs pa3paboTKa M BHEAPEHHE KPYIHBIX MPOMBIILICH-
HBIX, CEJIbCKOXO3SHCTBEHHBIX M KOMMEPYECKHX OMOTa30BBIX CTAaHIMKA MOILIHOCTBIO, PacIio-
JnokeHHo# B quanasone 100-500 xBrT.

Ha cerogusmnuii 1eHb BO3MOKHO UCIIOJIB30BaHUE HE TOJIBKO MOIIHBIX bI'Y Ha KpyInHbIX
CEIIbCKOXO035HCTBEHHBIX 00BEKTAX, HO TAK)KE MaJIbIX YCTAaHOBOK, MOKPHIBAIOIIMX NOTpeOIeHNE
CEMbH U3 HECKOJIBKMX uenoBeK. [Ipuuem, nocienHue HaXoAaT cBO€ NPUMEHEHUE KaK B pa3BU-
TBIX, TaK U Pa3BUBAIOILNXCA cTpaHaX. KanuTanbHble 3aTpaThl HA UX YCTAHOBKY, a TAKXKE Pacxo-
JIbl Ha 00CITY KMBaHHE 3HAUYUTEIBHO HIDKE, YEM JUTS KPYITHOTO SHEPreTUYECKOTr0 00bEKTa.

Buenpenne manomomubix BI'Y BO3MOXKHO B pa3nmnuHbIX cdepax OOMIECTBEHHON KH3-
HU. VIHHOBAaLIMOHHBIM pelIeHueM MOXeT cTaTh obecnieuenue BHTY Gnoras3oBoii ycTaHOBKO,
OCHOBHBIM CBIPbEM JJII KOTOPOW MOCIY’KaT MUIIEBbIE OTXOABI IyHKTOB nuTanusd. Ha teppu-
topur BHTY HaxonsTcst 4 cTosoBble, a Takke HECKOJIbKO HeOombiux Oydetos. I1o pe3yib-
TaTaM OIIPOCa YCTAHOBJICHO, YTO CyMMApHBIE MUIIEBBIE OTXOJBI B CTOJOBBIX COCTaBJISIOT OT
20 xunorpaMMoB B JieHb. [IpuMeHeHrne TeXHOIOrMH OMOMETaHN3aluH TIO3BOJIUT Tiepepadarhl-
BaTh OBITOBBIE OTXO[bl, BKJIIOYasi CTOYHBIE BOBI, MOJy4YaeMble MPHU OUYUCTKE IPOIYKTOB.
O6beM 0TX0/10B B pasmepe 20 KUIOrpaMMOB HO3BOJIMT MOIYYMTh J0 5 M> GHOrasa B CYTKH.
Hcxons U3 3THX JaHHBIX BO3MOXKHO BHEJIpEHUE OMOTa30BOM YCTAHOBKH C IEIBIO JalbHEHIICH
BBIPAOOTKH 3JIEKTPOIHEPTHH.

MupoBOIi pBIHOK NpeJIaraeT CTPOUTEIBCTBO OMOTa3oBBIX YCTAHOBOK pa3lIMUHBIX Mapa-
MeTpoB. B 3aBHCHMMOCTH OT II€JM MCMOJIB30BAaHUS OMOYCTAaHOBKM MOKHO MOJy4YaTh HE TOJBKO
6uoras. Mcnonp3oBaHue reneparopa, paboTaromero Ha Ouorase, 00ecreurnBaeT BHIPaOOTKY IIEK-
TPUYECKOU 3Hepruu. s mpou3BOACTBA TEIUIOBOM 3Heprueil Ha bI'Y ycranaBiuBaercs KOTel.

be3onacHOCTh M HaJIEKHOCTH TIpoliecca oOpa3oBaHMs OMoOTraza U BEIPAOOTKH JJICKTPO- U
TEIIOPHEPTUU TOCTUTAETCSI C TOMOLIbI0 aBTOMATU3UPOBAHHON CUCTEMBI YIIPABIICHMS.
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HOBASI COLIMAJIBHASI CTPATEIUS: IIU®POBU3ALIUS COLIUMATTBHON
CO®EPDBI PECITYBJIMKU BEJIAPYCb
Opnos I1.H.
Benopycckuu cocyoapcmeennwiii IKOHOMUYUECKUL YHUBEPCUMEm

Abstract: the abstracts consider the mechanisms for the formation of a new social strategy of the Re-
public of Belarus, which are based on current trends in digital development. The most optimal tools
are proposed to promote more active implementation of information and communication technologies
in the social sphere.

JanpHeiimee nocrynarensHoe passutue PecryOnuku benapyck HEBO3MOXKHO mpezcTa-
BUTH 0€3 COBOKYITHOCTH NMpeoOpa3oBaHUii, HALIEICHHBIX, B MEPBYI0 OYepe/b, Ha COBEPIICH-
CTBOBAaHHUE CIIOKUBLICHCS COLMATBHO-3KOHOMUYECKON MOJETH, OCHOBOIOJIAraoIUMH dJie-
MEHTaMH KOTOPOH SIBIISIFOTCS MOAJAEP)KaHUE BBICOKOT'O CTaHAapTa >KU3HU HACEJICHUs, TOCy-
JApCTBEHHOE PETyJIUpOBaHUE YKOHOMHKH, HEIOMyIIeHne O€THOCTH U T. 1.

Onnako, B XXI Beke TOJIBKO T€ CTPaHbl CMOTYT 3aHSTh JOCTOMHOE MECTO B MHUPOBOM
cooOuiecTBe, KOTOpbIE BbIOpanyu it cedsi MyTh WHHOBAIMOHHOTO Pa3BUTHS, 00ECIICUHBAIO-
U CTPYKTYPHYIO IEPECTPONKY SKOHOMHUKHU U COITUATBHON c(ephl.

OpHUM M3 3HAKOBBIX AJIEMEHTOB MOJECPHHU3AIMU CIIOKUBIICHCS CUCTEMbI COLIMAIBHO-
SKOHOMMYECKHUX OTHOIICHUN HaM BHUJIUTCS MOBCEMECTHOE BHEPEHUE HU(POBBIX TEXHOJIOTUH.
B HacTosmuii MOMEHT HPOMCXOJAT BHYIIUTENIbHBIE NMPEoOpa3oBaHMs INT00AIBHOTO MHQOP-
MaIMOHHOTO MPOCTPAHCTBA, KOTOPHIE HANIPSIMYIO 3aTPAaruBaloOT rocyJapcTBO, 00LIECTBO, OU3-
HEC U OTJEJIBHOTO YelloBeKa B 4aCTHOCTH. [Ipuxos nudpoBhIX TEXHOIOTHII SBICHHE HEOTBpa-
THMOE B BHJY BCE BO3pacTaloIero riodaabHoro oobema mHpopManmu. OmMHAKO K€ muQPo-
BU3alUsS HE TOJNBKO BIUSET HAa 3(P(PEKTUBHOCTH M KayecTBO pPabOTHI TOCYJAPCTBEHHOTO
anmapara U OTAETbHBIX chep OOIIEeCTBEHHON KU3HU B BBICOKOPA3BUTHIX CTpaHaxX, HO U KO-
PEHHBIM 00pa30M MEHSIOT CIIOKMBUIYIOCS CTPYKTYPY COLMAJIbHBIX OTHOIICHUH, Ou3Hec-
MPOLIECCHI, METO/IbI YIPABICHUS U BHELIHIOIO CPENy.

[TpencraBnsiercs 1enecoodpazHbIM PacCMOTPETh BONPOC BHEAPEHUS MWH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B COLIMATIBLHOU cdepe. 31ech NepBOOUEepEAHBIMU 3a1a4aMu
JUIsL pecITyOIMKH TOJIKHBI CTaTh: CO3/IaHUE APXUTEKTYPhl PETHOHAIBHBIX U (UJIH) OTPACIEBBIX
UG POBHIX MIATHOPM C UHTETPUPOBAHHBIMHU COILMAIBHBIMHU CEPBUCAMH U YCIYTaMH; UCKITIO-
YEeHHE MOCPETHUKOB MEX/Iy TOCYJapCTBEHHBIMH OpraHaMu ¢ OJHON CTOPOHBI, C IPYTOil — ye-
JIOBEKOM U €ro JaHHBIMU; MPOAKTUBHBIN MOAXO0 U JU3aliH-MBIIUICHNUE; yIIpaBieHne nudpo-
BOM TpaHcopMaluei o pe3yibTaTaM.

BaxxapiMu 351eMeHTaMu 1TU(DPOBU3AIMK COITHATBHOM Chephbl MOTIH ObI CTaTh: MUQPO-
BbI€ IIaT(OPMBI, HHTETPUPOBAHHBIE B HAIIMOHAIBHYIO HHU(POBYIO KOCUCTEMY H, B CBOIO
ouepeib, 0azupyrolielics Ha eAMHOM MAacCHUBE JAHHBIX, a TAKXKe MCIOJIb30BaHUE MMOTEHIIMANA
OTKPBITBHIX JAHHBIX, KOTOpPbIE MPEACTABISAIOT CO00I aKkTyalbHBIE U MOJHBIC JaHHBIE TOCYAap-
CTBEHHBIX OpPraHOB M OpraHU3alui, OIMyOJIMKOBAHHBIE B OTKPHITOM BHJE, TOCTYIHOM JUIsS
MAIIMHHOTO CYUTHIBAHUSI.

Bce BrimenepeunciieHHble UPPOBbIE PEeLICHUS] MOTIN Obl OJaronpusTHO CKa3aThcs Ha
psifie MOJOKUTEIHHBIM MOMEHTOB, TaKMX Kak: akTuBu3anus IT-cektopa cTpaHbl, pa3BUTHE
«3KOHOMHKHU 3HAHUI», yIydllleHHEe MO3ULHOHUPOBAHUS CTPaHbl Cpedu APYTHX rocydapcTB,
pa3AeNAIOMMX TPUHIUNBI TU(PPOBU3AIMH, YKPEIJICHHE JOBEpPHs MEXIY TOCYAapCTBOM,
TpaXXIaHCKUM OOIIIECTBOM U OM3HECOM.
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YK 330.8
GOYHKIUU U BUABI YEJTOBEYECKOI'O KAIIUTAJIA HA COBPEMEHHOM
ITAIE PAZBUTHUSA HOCTUHAYCTPUAJIBHOI'O OBIIIECTBA
Pyounckuu M.C., Xapumonosuu C.A.
benopyccruii nayuonanbHwili mexHuuecKull yHueepcumem

Annomayua: 6 0aHHOU HAYYHOU CMAMbe PACCMAMPUBAIOMCS UCCIE008AHUSL O UeN08eYeCKOM Kanu-
marne, e20 0COOEHHOCMAX, A MAKICE GIUAHUU HA UHHOBAYUOHHOE PA3GUINUE IKOHOMUKU.

Abstract: this scientific article examines research on human capital, its characteristics, as well as the
impact on the innovative development of the economy.

Beenenue. OCHOBBIBasICh Ha MCCIIEIOBAHUN YUEHBIX-DKOHOMHCTOB 32 MOCJIEIHUM BEK,
[JIaBHBIMM ~ 3JIEMEHTaMHM  YE€JIOBEUYECKOTO  KaluTaja  SBJSIOTCS:  3HAHUSA, yMEHWUS,
npodecCHOHANbHBIE HABBIKU; TMPUPOAHBIE CIIOCOOHOCTH, TAalaHThI, HHTEJUICKT, OIIBIT;
3II0pOBHE; MOTHUBAIUS; MOOMIILHOCTH; HH(OPMAIIHS; TyXOBHOCTh U KYJIBTYpa.

OcHoBHast yacThb. YenoBeuecknid KanmuTajl Kak MOTEHIIMAIbHBINA peCypc U ONpeaesio-
vt GakTop SKOHOMUYECKOTO PAa3BUTHS CTPAaH BBIMOJIHSIET ONpeesieHHbIe (PYHKIUH: SKOHO-
MUYECKYI0, BOCIIPOU3BOACTBEHHYIO, CTUMYJIMPYIOIIYI0, NHBECTHUIIMOHHYIO, UHHOBALMOHHYO,
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHYI0, ~ KPEaTHBHYI,  COIHUAIBHYIO,  KYMYJSITHBHO-
PETPaHCISILIMOHHYO.

OO6paboTka JIUTEPATYpPHBIX HCTOYHUKOB IIO3BOJUJIO CHENATh BBIBOJ, YTO CETOIHS
YYEHBIE-9KOHOMUCTBl HE MMEIT €JUHBIX B3IJIAJI0OB HA AJIEMEHTHBIM COCTaB YEJIOBEYECKOTO
kanurana. O6o0mias HayqHbIe OIX0Ibl YUEHBIX-9KOHOMHUCTOB, MpeJiaraeM KiacCupUKaImo
BUJIOB U COCTAaBJSIIOIIMX YEJIOBEUECKOr0 KaluTaja Mo onpeaeieHHbIM npusHakaMm. Ha cero-
JTHSIIHUN JI€Hb POJIb YEJIOBEUECKOro KamuTajda 3HAYUTENIbHO YBEIWYWIACh M3-3a Mepexojia
oOmiecTBa K HHPOPMAIIMOHHO-UHHOBAITMOHHOM Mojieny pa3BuTus [1].

Hay4Ho-TeXxHUYeCKHH MpPOPBIB  SBISAETCA T[JIABHOM  MPOU3BOJUTENBHOW  CHIION
COLIMAJIbHO-9)KOHOMUYECKOT0  pa3BuTHs. [loaToMy mnpuoOpeTaroT Ba)XXHOCTh BOIpOca
3¢ ()eKTUBHOrO BOCIPOU3BOJCTBA YEJIOBEYECKOrO KamuTaja B COBPEMEHHBIX YCIOBHSX.
Bocmpoun3BoacTBO UeI0BEUECKOTO KaruTana npeAcTaBiseT co00il MHBECTUIIMOHHBIN MPOLIecC
B Ipelenax »>KU3HEHHOTO IIMKJIa YeJOBEeKa, B TEUeHHEe KOToporo (opMupyrorcs,
HAKaIIUBAIOTCS, UCTIONIB3YIOTCS, PA3BUBAIOTCS M CHOBA BOCCTAHABIIMBAIOTCS 3HAHUS, YMEHMUS,
310pOBbE, HAaBBIKM YEJIOBEKAa B KOJIMYECTBEHHOM U Kaue€CTBEHHOM HW3MEpPEHUSIX B
COOTBETCTBHUU C TPeOOBAHUSIMH HHHOBAITMOHHOTO pa3BUTHs obmiecTna [1].

Cy1ecTByIOT pa3inyHbie (OpMbI BOCIIPOU3BOICTBA YEJIOBEUECKOI0 KaruTana:

— Cy’eHHOe BOCIIPOU3BO/ICTBO;

— IIpocToe BOCIpOM3BOACTBO;

— PacmmpenHoe BOCIIpOM3BOCTBO.

3akaroyenune. B ycnoBusx ycuieHus ri100anM3allMOHHBIX HPOLECCOB, pPAa3BUTHS
SKOHOMMKH 3HaHHMM HEOOXOJUMO pacIIMpEeHHE BOCIPOHM3BOACTBA YEJIOBEUYECKOrO KalluTania,
MpeNCTaBIsieT cO00M KAaueCTBEHHOE M KOJMYECTBEHHOE OOHOBJIEHHE U POCT COBOKYMHOCTH
3HAHWI, YMEHUH, HABBIKOB, OMbITA, MOTHBAIINH, HHPOPMAIIUN, MOOUIHLHOCTH U KYJIBTYPHOTO
Pa3BUTHUSI MHIUBU/IA, TOBBILICHUS €T0 MPOU3BOIUTEIbHBIX CHJL.

Takum 00pa3oM, 4YEIOBEYECKMH KamUTal B YCJIOBHUSX COLMAIBHO-IKOHOMHYECKOTO
pa3BUTHA SBJISETCS KIIOYEBBIM (DAaKTOPOM OOecreueHus] KOHKYPEHTHBIX MPEUMYIIECTB
CTpaHbl, TNIABHOM MPOU3BOAUTEILHON CHIIOW MOCTUHAYCTPUATBLHON SKOHOMUKH U ONIPEAEISAET
coJiep’KaHUE U XapakTep 0OLIECTBEHHOTO ITporpecca.

CnHcoK MCIO/Ib30BAHHBIX HCTOYHHKOB:
1. I'pumHoBa, E.A. PazButue yenoBeueckoro kamurana u TpaHchopmanus GopM 3aHATOCTH:
B3aUMOBJIHMsHUE U B3auMooOyciosienHocty / E.A. I'pumHoBa, H.A. A3pmyk // lemorpadust
U conanbHas skoHoMmuKka. — 2013. — Nel1(21). — C. 85-96.
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BOCIHIMTAHUE IN'°PA’KKIAHCTBEHHOCTHU U TATPUOTU3MA CPEJICTBAMHU
HHTEJJEKTYAJIBHBIX UTP, CO3JAHHBIX HA OHJAMH-IIJIAT®OPMAX
Pyouvro E.C.
benopycckuii 2ocyoapcmeennviil ynusepcumem un@oOpmMamuk u paouodieKmpoHuKu

Abstract: the presented project of the educational event is a system of intellectual games implemented
on an online platform in open access. The game form of the educational event is based on the history
of the cities of Belarus. The essence of the project is the use of communication tools and game forms
familiar to young people for indirect influence in order to educate citizenship and patriotism based on
the history of Belarus.

OpHa u3 ocTpbIX MpobiaeM 0Opa3oBaHUs MOPOXKIACTCS MPOTHBOPEUUEM MEXKIY peau-
3amMel HOBBIX IeJiel 00pa30BaTeIbHON CHCTEMBI U HEIOCTATOYHON FOTOBHOCTHIO MEJaroroB
K paboTe B COBPEMEHHBIX YCJIOBUSAX, MEJICHHBIM TEMIIOM MX Pa3BUTHUS B OCBOCHUHU COBpE-
MEHHBIX MOOMJIBHBIX TEXHOJIOTHI B 00yYEHUH M BOCITUTAHUH, CBSI3aHHBIX C MCITOJIB30BAaHHEM
OHJIAaH-2JIEMEHTOB 3aHATUI, MEPONIPUATHMN.

[lenb nmpoexTa — MOATOTOBKA M anpoOalus BOCIUTATEILHOTO MEPONPUATHUS C UCIOJIb-
30BaHMEM OHJIAIH-3JIEMEHTOB, COBPEMEHHBIX UIPOBBIX MIaT(GOpM Ul pealu3aluy Mpearno-
YUTAEMbIX MOJIOJIEKBIO TEXHUK U TEXHOJIOTMl KOMMYHHUKAIMU. JTa 11eJIb UMEET B CBOEM CO-
CTaBE€ HECKOJIBKO OCHOBHBIX 3aJa4:

— pa3paboTKa cozepKaHus BOCIUTATEILHOIO MEPOIPUSTHS ¢ IOMOIIbIO UTPOBBIX TEX-
HUK, OIIMPAIOIINXCS HA UTPOBBIE OHJIAMH-TIAT(OPMBI CO CBOOOIHBIM JIOCTYTIOM;

— ampoOamnusi BOCIHMTATEILHOTO MEpOIpHATHS B odriaifH u oHIalH-popmarax ajs
yOex1eHHsI MPAKTUKYIOUIUX IeJaroroB B TAKUX BO3MOKHOCTSIX U €ro 3 (HEeKTUBHOCTH;

— peanu3anysi BOCIHMTATEIbHOIO MEPONPUATUS C pealbHBIMU LIEISIMU BOCHHUTAHUS B
pas3in4Hbl popmarax;

— BOCHHUTAHME y yyalleicss MOJOAEKH IPakJaHCTBEHHOCTH U MaTpPUOTH3Ma 4epe3 Hc-
TOPUUECKOE COJEP)KaHUE BOCIUTATEIBHOTO MEPOIPHITHS, ONUPAIOIUXCSA Ha 11000Bb K Po-
JIMHE, TOPAOCTH 32 CBOIO CTPaHY;

— OMMCaHUE U ONMyOJIMKOBAHNUE METOJUKH BOCIIUTATEILHOIO MEPOIPUATHS ISl IPAKTH-
KYIOIIHMX TIEJaroroB ¢ BO3MOXKHOCTBIO pealin3alii ero pa3paboToK (MyJIbTUILTALIUPOBAHNE).

JlaHHBIN NPOEKT peann3yeTrcs A TaKMX KaTErOpUH YYaCTHUKOB, KaK y4allascs MOJO-
JIeKb U TIEIarOrH, 3aHUMAIOIINECs BOCIIUTATEIBHON paboTOl B cucTeMe MpodhecCHOHAIEHOTO
U BbIcLIero oOpa3zoBaHMs. Tak Kak COBpPEMEHHbIE MOJPOCTKH M yUalasicst MOJIOAEKb — «IU}-
pOBBIE A0OPUTEHBI», OHU MPEANOYUTAIOT MOJIH30BATHCSI TEMHU TEXHOJOTUSIMU U CPEJICTBAMU, K
KOTOPBIM HPUBBIKIM B OBITOBOM KM3HU (KOMIbIOTepaMHu, cMapTdoHamu). [TosTomy MbI uX
BOCIIUTBIBAEM C TIOMOIIBIO 3TUX CPEJICTB IMyTEM pean3alii TEXHOJIOTHH MOOMIEHOTO 00Yy-
yeHus. UTO KacaeTcsl MemaroroB, TO Mbl yOexnaeM ux B 3(()EKTHUBHOCTH OHJIAMH-CPEICTB
BOCIIUTaHMS Ha COOCTBEHHBIX pe3yibTaTax.

Msl He MOkeM (OpMHUPOBATH MATPUOTU3M U TPAKAAHCTBEHHOCTh SIBHO, OBICTPO M ajl-
TOPUTMHYHO. DTO AOITUH Mpouecc. Y KaXI0l JMYHOCTH OH UMEET CBOW IyTh, CBOM PE3YIIb-
TaT, cBoe NMoHUMaHue «Poauney. OJHUM U3 yCIIOBUM (OPMUPOBAHUS MATPUOTH3MA U IPaxK-
JTAHCTBEHHOCTH SIBJISIETCS] U3yUE€HUE UCTOPUU CBOEH cTpaHbl. IIaTpuoTom cBOEH cTpaHbl ABIS-
€TCsl TOT, KOMY €CTh Ye€M FOpAMTHCS, UTO 3allMIaTh U 00eperaTs B HEN.

IIpencraBiaeHHBIM IPOEKT ITOMOraeT BOCIUTATh y y4aIEHCs MOJIOAECKH I'PaKJaHCTBEH-
HOCTHU U NAaTPUOTH3Ma Ha OCHOBE OCBOEHUS UCTOPHUECKON MH(pOpMAIUK, IPUBUTHE UHTEpeEca
K UCTOPUU CTPaHbI U TOPJOCTHU 32 HEE HA OCHOBE CO3JAHHBIX HAMU UI'P C ONOPOH HA UCTOPHIO
roponioB Pecny6nuku benapych. Urpel BUKTOPHUHHOTO THMA MOATOTOBJIEHBI Ha IiaTdopme
LearningApps.org, [lexaroru »xe npruodpeTaroT yoex1eHHOCTh B 3()(hEKTUBHOCTH METOIUKU
UCIIOJIb30BAaHUS OHJIANH-3JIEMEHTOB B BOCIIUTAHHUU, COBPEMEHHBIX MOOMJIBHBIX TEXHOJIOTMH
JUISL UX peanu3aliy.
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OBLIAA XAPAKTEPUCTUKA TEXHOJIOT'HH ITIEJAT'OT'HYECKOI'O
MOJIEJIUPOBAHUS 1 TPOITHO3UPOBAHMSI YYEBHOM YCIIEITHOCTH
IIPU BBIGOPE ITPOPNJIA OBYYEHUSA
Cunvresuy B.H.

Hayuno-memoouueckoe yupescoenue « Hayuonanvholii uncmumym oopazo8aHus»
Munucmepcmesa obpazosanusi Pecnyonuxu benapyce

Abstract: the developed technology is intended for pedagogical modeling and predicting of academic
success when choosing a technical, artistic, design, natural science, information technology, economic
or universal profile of education based on an assessment of the formation of the components of math-
ematical abilities and the level of development of students’ motivation.

1. LleneBsie opuenTtanuu. PazpaboTanHasi TEXHOJIOTHS HAaIIpaBlieHa Ha!

— IIPOTHO3UPOBAHUE YCIIEIIHOCTH BBIOOpA TEXHUYECKOT O, Xy/10’KECTBEHHO-
KOHCTPYKTOPCKOTO, €CTECTBEHHOHAYYHOT0, HH(POPMAIIMOHHO-TEXHOJIOTMYECKOT0, SKOHOMHYECKO-
IO WX YHUBEPCATTLHOTO MPOoduis 00ydeHHs Ha OCHOBE OLIEHKU c(DOPMHUPOBAHHOCTH KOMIIOHEHTOB
MaTeMaTHYEeCKUX CIIOCOOHOCTEH M YPOBHS Pa3BUTHS MTO3HABATEIFHOM MOTHBALIMU O0YYarOLIUXCS;

— MOJETUPOBAHNUE YCIEITHOCTH BbIOOpa mpoduiisi 0Oy4eHUsI Ha OCHOBE Pa3BUTHUSA Ma-
TEMaTUYECKUX CIIOCOOHOCTEHN 00yUaronXxcs;

— IPOTHO3UPOBAHKE U MOJIEJIMPOBAHNE YUeOHOM yCIieBaeMOCTH MPU U3YYEHUH MaTeMa-
THUKH Ha MOBBIIIIEHHOM ypoBHE Ha Il ctynenu obriero cpeHero oopa3oBaHus.

2. O6nacth MPUMEHEHHUS TEXHOJOTHH: CHCTEMA JOMOJHUTEILHOTO 00pa3oBaHusl JeTeit
U MOJIOJIEXKH, B TIpoIiecce OOYUEeHUsI MaTeMaTHKE U BO BHEYUEOHOH eATETbHOCTH.

3. OcobeHHoCTH conepxaHusl yueOHbIX 3agaHuii: HemocpencTBeHHO camMo cojepikaHue
y4eOHBIX 3a/laHUM 10 MaTEMaTUKE UMEET JCHCTBEHHBIN XapakTep (Hay4HO U IKCIIEPUMEHTAb-
HO TIPOBEPEHO); MPOOIEMHBIN XapakTep (CIOCOOHO MOOYXKAATh K MEPECMOTPY 3HAHUN); pa3BU-
BAaIOLIMI XapakTep (OPUEHTUPOBAHO HA MEPCHEKTHBHbIE MOTPEOHOCTH Pa3BUTHUS JIMYHOCTH U
o011ecTBa); MPOAYKTUBHBIN XapakTep (COCOOHO MPUBOAUTH K HOBBIM UESIM U PEIICHUSM).

4. KoHuenTyanbHbIE MOJIOKEHUS:

B ocHoBe pa3paboTaHHOM TEXHOJIOTHH — MOJIOKEHHSI TEOPHH ACATEIBHOCTH O MBIIILIe-
HUM KaK BBICIICH CTYNEHH MO3HAHUS YEIOBEKOM ICHCTBUTEIHLHOCTH, MBIIUICHHH KaK MpO-
1ecce, IPOTEKAOUM B TPEX OCHOBHBIX (hOpMax: HarJisgHO-ICHCTBEHHOM, MPOCTPAHCTBEH-
HO-00pa3HO# U cloBecHO-Tornueckon (renernueckuii acmnekr) (A.H. JleontreB). Ha ocHoBa-
HUU Yero BbIIENEHO 6 THUIOB MBINUICHHS: MPEAMETHOE, MPEAMETHO-00pa3Hoe, oO0pasHoe,
00pa3HO-3HAKOBOE, 3HAKOBOE, MPEIMETHO-3HaKOBOE. KaXkplit 13 HUX COOTBETCTBYET OJHOMY
u3 npoduieil oOydeHus: oO0IIEeMYy YHHUBEPCAJIbHOMY, TEXHHUECKOMY, XYJOXKXECTBEHHOMY,
€CTECTBEHHOHAyYHOMY, MaTEMAaTUYECKOMY IIPUKIIAJHOMY WJIK SKOHOMUYECKOMY .

— MeIieHue paccMaTrpuBaeTcs Kak AeTeNIbHOCTb, U 3HAUUT, UMEET COOCTBEHHYO, TI03Ha-
BaTEJIbHYI0, MOTUBALIMIO, YTO TAKKE YUUTHIBAETCS MPH MIPOTHOZUPOBAHUU MPODUIISL 00yUEHHSL.

— YpoBeHb Pa3BUTHUS MATEMAaTHYECKUX CIIOCOOHOCTEH OIIEHUBAETCS C Y4ETOM 0000IIIEHHOM
CTPYKTYpBI KOMIIOHEHTOB MaTeMaTtuieckux criocobHocteii (mo H.B. Merensckomy). Tlpenmona-
raeTcs, YTo OINpe/eeHHbIe KOMIIOHEHThl MaTeMaTHYECKUX CIIOCOOHOCTEH MOTYT UMETh IMEpBO-
CTETICHHOE 3HAYCHHE JIJIs YCIICIITHOTO OCBOSHHS TOM MM HHOM TIPO(eCCHOHATTBHOM 001acTH.

5. @opMBbl OpraHU3aIi, METO/IbI, CPEACTBA KOHTPOJISI U CAMOKOHTPOJISL B 00yUEHHUU:

PazpaboTanHas TEXHOJOTHS peaau3yeTcs ¢ MOMOIIBIO AUCTAHITMOHHONW (hOpMBI 00yUe-
HUS, METOJA PEIICHHUS 3a/1a4 U METO/Ia TECTUPOBAHMS, UHTEPAKTUBHBIX CPEACTB OOYUCHHUS.

6. TeXHOJIOTMYECKUI MPOLIECC OCYLIECTBISAETCSA MPU MOMOIIM HAYYHO-IPOTPaMMHOTO
(KOHIeNTyalbHOW MOJIENH, Y4eOHOW MporpamMmbl), y4eOHO-METOIUYECKOTO OOecredeHus
(IMIaKTUKO-IMAarHOCTUYECKHE MaTepUaoB, METOJNYECKUX PEKOMEHAAlMi) U KOMIIbIOTEp-
HOT'O MPOTPAMMHOTO COMPOBOXACHUS (MHTEPAKTUBHOTO OOYYaIOIIEro U KOHTPOJIUPYIOLIETO
MIPOrpaMMHOTO cpezcTBa). PaspaboTka cBsizana ¢ rocrnporpammamu «OOpa3oBaHHE W MOJIO-
nexxHas nonutukay u «Ludposoe pazsutue benapycn» Ha 2021-2025 rr., a TakKe ¢ TeMaTH-
KON HayuHbIX MccaenoBaHui, ocymectsiasiemblx HMO, OHTII «®yHKunoHanpHas rpaMoT-
HOCTBH» Ha 2021-2025 rr.
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COBPEMEHHBIN KUTAMCKNN AKPOBATUYECKHNM TEATP:
PA3BUTHS 1 UTHHOBAIINU
Cyn Yao
Benopyccruii 2ocyoapcmeenmwiil yHugepcumem Kyibmypsl U UCKYCCME

Abstract: Chinese acrobatic theater was born under the influence of the "New Circus" in Europe and
America, absorbing and learning from the dramatic themes and modern stage technology in the "New
Circus", combining the traditional culture and actual conditions of China to carry out bold practice
and innovation across the East and West cultures. It has taken a path of acrobatic theater development
with the characteristics of contemporary Chinese acrobatics.

Keywords: Chinese acrobatic theater, innovation, development

Kuraiickuii akpobaTnueckuii Tearp poauiics oA BIUSHUEM «HOBOTO LUpKa» EBpomnsl u
AMepHKH, OH BIIUTAJ U NEPEHSI BHEAPEHUE TEaTpajbHOCTH, IpamMaTyprudecKoil COCTaBIIs-
IOLIEH U COBPEMEHHBIX CLIEHMYECKUX TEXHOJIOTUH «HOBOTO LIUPKa» U COEOUHWI UX C peallb-
HBIMH YCJIOBASMM KHUTaWCKON TPaJAMIIMOHHOM KYJBTYPBI, & TAKXKE OCYLIECTBHII CMEJBIE MPO-
€KThl 1 MHHOBAIIMM HA MEPECEUYEHUN BOCTOUHOM M 3amagHON KyJIbTyp; MMEHHO OTCIOZA IPO-
UCTEKAaeT TOT IyTh PA3BUTHUS aKpOOATHUECKOrO Tearpa, KOTOPbIM COEAUHSAET B cebe Bce
XyJ0)K€CTBEHHbIE 0COOCHHOCTH COBPEMEHHOTO aKkpobaTnieckoro uckycctsa Kuras.

[Tepuon ¢ 2010 mo 2020 rox siBIsIETCS Ba)KHBIM 3TanioM sl GOpMUPOBaHHS KUTAHCKUM
aKpoOaTHYeCKUM TeaTpoM COOCTBEHHON MOJENH Pa3BUTHUS I0J] BIMSHUEM 3allaHOTO «HOBOTO
pKa». B HOBy10 310Xy, KUTaliCKMil akpoOaTH4eCcKHil Tearp MOCTOSHHO BBOAWUT HOBLIECTBA U
NPUICPKUBACTCS IyTH MOJACPHU3AIMH, TTOCTEIICHHO (OPMHUPYST HAISKHBIH M COBEPIICHHBIN
MEXaHU3M YIIPaBIICHUSI aKpOOATHUECKUMHU TeaTpaMu. B Ou3Hece akpoOaTHUecKHil Tearp mpo-
BEJIM MHOTO UCCJIEJOBAaHUN Ba)KHBIX BCIIOMOTATEIbHBIX JIEMEHTOB aKpoOAaTHUKHU JUIsl CO3MaHUs
Ha CIICHE pa3JIMUHBIX KPacoyHbIX 3(P(HEKTOB U CO3aIM KOHLEMIMIO ICTETUKU CLIEHBI, KOTOpas
COOTBETCTBYET OOILEMPUHATHIM 3CTETUYECKUM CTaHIapTaM HOBOU 3moxu. [[yis co3manust MHO-
XKecTBa (PaHTACTUUECKUX CIIEH OBUIM TINATENFHO pa3paboTaHbl KOMOWHAIMK 3BYKa, CBETa H
nBera. Vs B HOTY co BpeMeHeM B cepe yrpaBieHus, MBI CO3/IaIll CEPUI0 MOZIETICH Pa3BHUTHS,
KOTOpBIE COYETAIOT B ce0e co3faHue 110y, OOyuyeHHEe TalaHTOB, PACCTAaHOBKY M CHCTEMaTu3a-
IIMIO 3JIEMEHTOB, MOCTIPOU3BOJCTBEHHYIO PabOTy M MOCIEIYIOUIYI0 MOATOTOBKY KaapoB. Ku-
Tallckuii akpoOaTUYEeCKUA TeaTp MOCTOSIHHO COBEPIIEHCTBYETCSI HA OCHOBE YIITYOJIEHHOIO U3Y-
YEHUS M CUCTEMAaTH3allli KJIaCCUYECKUX MTPOU3BEICHUN JIMTEPATyphbl, MOBBILIEHUS CIOKHOCTU
¥ HOBAaTOPCTBA B IIOCTAHOBKAX aKPOOATHUYECKHIX TPIOKOB.

Kpome Toro, xuTaiickuii akpoOaTHYECKHil TeaTp yKe MMEET OCHOBHBIC SJIEMEHTHI U OC-
HOBHbIE (DyHKIMM ITyOJIMYHOrO Tearpa. Tenepb B JONOIHEHUE K CTAlIMOHAPHBIM KOHLIEPTHBIM
IUIOIAJAKAM TOSBUJINCh OCHOBHBIE 3JIEMEHTHI MPOCTPAHCTBA, CLIEHBI, 00OPYAOBaHMS U MOJ-
COOHBIE MMOMEUICHHUS, KOTOpbhIE HE TOJIBKO B HaWOONbIIEH CTENEHU YAOBIETBOPSIOT TaKOH
¢dopme HcKyccTBa, KaKk aKpoOAaTUYECKUI TeaTp, HO U CO3Jal0T YIOOHYIO0 U KPAaCUBYIO CMOTPO-
BYIO IUIOIIAKY JUISl 3pUTEIs], TO3BOJISAS U 3pUTEISAM, M apTHCTaM IOJy4yaTh HACIAXJEHUE OT
aKpoOAaTHYECKHX TpENCTaBlIeHU Oonee MHTYUTHBHO. COBpEMEHHBIN aKpoOaTHUECKU TeaTp
CTaJl MHOTO(YHKIMOHATIbHBIM KOMIIJIEKCOM Ul IIPOBEICHUS MPEICTaBIECHUHN ¢ MOCTOSHHBIM
Ha0OpOM CTallMOHAPHBIX TEXHUYECKHX IMPHUCIIOCOONCHHM, CBA3aHHBIX BOEIMHO M JAIOLIUX
HIMPOKUE BO3MOXKHOCTHU KaK apTUCTaM, TaK U 3pUTEIISAM.

Jnst Toro, 4toOBI JIyullle pa3BUBaTh KHUTaiiCkoe akpoOaTHdeckoe MCKYCCTBO, OTHHM M3
[JIaBHBIX PHOPUTETOB KUTAKWCKOTO aKpoOATUUECKOro TeaTpa Ha HOBOM 3Talle €ro CyIleCTBOBA-
HUSI OyZIeT OCMBICIICHHE W PEHOBAIMS HACTIEIHS MPOILIOTo. JTO OOJIbIe HE TOXOKE Ha akpoba-
TUKY IPOIUIBIX 30X, KOIAa TPYIIbl CTPOrO NMPHUAEPKUBAINACH CEMEWHOTO CTHJIS WM CTHIIA
yUHUTENIsI-MacTepa, a MHTEIJIEKTyalbHOE Hacleue ObUIO 3aMKHYTBIM U CBEXKUE UJIEU HEIOCTYII-
HeIMU. Celiyac B3T Kypc Ha OTKPBITOCTb HOBOMY U MCIIOJIb30BAHUE BCEBO3MOXKHBIX MIEH OTO-
BCIO/TY, YTOOBI MOJKHO OBLIIO HAWTH M OOBEJMHUTH SHTY3UACTOB U BBIIAIOIIMXCS ApTUCTOB, YTO-
OBl BHECTH CBOM BKJIAJl B OOMEH HJICSIMU U B Pa3BUTHE aKpOOATUIECKOTO MacTEPCTBA B MUPE.
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OPI'AHU3ALIMOHHBIE OCHOBBI IO NOAAEP)KKE HHOCTPAHHBIX
CTYAEHTOB HA O5TAIIE BXOXJIEHUSA B HOBYIO COHUOKYJIBTYPHYIO
N OBPA3OBATEJIBHYIO CPEQY
Coicoesa A.B.

Axademus nocieouniomMHo20 0o6paz06aHus

Abstract: when working with foreign students, university staff should take into account the dominant
life values of foreign students and provide support at the stage of foreign students entering the new
socio-cultural and educational environment. We have determined the system of activities of higher
education institutions to support foreign students at the stage of entering a new socio-cultural and ed-
ucational environment.

WuTeHcudukaius skcropra o0pa3oBaTeNIbHEIX yeiuyT B Pecrryonuke benapyck npusena
K TOMY, YTO BCe€ OOJIbLIE CTYJEHTOB CTAJKUBAIOTCS C PSAAOM MpoOieM, 00yCIOBICHHBIX Kak
OUYEBUJHBIMHU, TaK U CKPBITBIMU OCOOEHHOCTSIMU B3aUMOEHCTBYIOIIUX KYJIBTYpP, PA3IUUUIMU
MEXy HUMU. B cBsI3u ¢ 3TUM akTyanabHOH siBiseTcs npobiaemMa GopMUpOBaHUS MEXKKYIIBTYp-
HOM KOMIIETEHTHOCTH YYaCTHHUKOB 0Opa30BaTENBbHOIO IIpolecca, KOTOpas MpeAarnoiaraet
yYMEHHE MHIUBHUIA OPUEHTUPOBATHCS B OCOOCHHOCTSIX PA3IUUHBIX KYJIBTYp, €r0 OTKPHITOCTb
K [TO3HAHUIO YY>KOU KyJIbTYPBI U BOCHIPUATHIO IICUXOJOTUYECKUX, COLIMATIbHBIX, PETUTHO3HBIX
U IPYTUX MEKKYJIbTYPHBIX Pa3IHunil.

C 1nenbo COBEpIIEHCTBOBAHUS MEKKYJIbTYPHOW KOMIIETEHTHOCTU CTYJIEHTOB HaMH ObLI
pa3paboTaH KOMIUIEKC MEPONPUITHI Ul OT/IEIOB BOCIMTATENILHOM pabOThl yUpeKIeHUH BbIC-
1ero o0pa3oBaHUsl, KOTOPBINA HAIMpaBJIEH HA MOMYYCHUE 3HAHUW B 00J1aCTH TPATUIIHA, OObIYAEB,
0COOEHHOCTEH Pa3IMYHbIX KyJIbTYp M (POPMUPOBAHME HABBIKOB MEXKYJIbTYPHOH KOMMYHHUKALIUH.
[Mon MeXKyIbTYpHOW KOMMYHHKAIMEH OyleM MOHMMAaTh pa3HooOpasHble (HOPMBI B3aHMMOICH-
CTBMsI UHIUBH/IOB, IPYTIIT WM OpraHU3alyi, NPUHAUICKALINX K PA3JIMYHBIM KyJIbTypaM.

OcHoBHBIME (popMaMu pabOTHI, B paMKax pa3pabOTaHHOTO KOMILJIEKCa MEpOIPHATHH,
ABIIAIOTCA JIEKLIUHU, TPECHUHIOBBIE 3aHATUS B CTYJEHYECKMX TIPYMNINAX, WHIWBUIYAJIbHBIE U
IpyINIOBbIE KOHCYJbTALMU, OpraHU3alisl HAlMOHAJIbHBIX Mpa3IHUKOB. B xoze nexknuil npen-
[I0JIaraeTcs O3HAKOMJICHUE CTYIEHTOB C MOHATUSAMU «KYJIbTYPa», «MEXKKYJIbTYypHasi KOMIIE-
TEHTHOCTBY», CO CIIEIU(PHUKON Pa3IMIHBIX KYJIbTYpP, OCO3HaHUE TOTO, KaK KyJbTypa BIUSET Ha
UX MBICIIM, YyBCTBA U MOBEIEHUE. TPEHUHIOBBIE 3aHATHUS MO3BOJIIOT CTYIEHTAaM IIEPEHECTH
MOJTyYE€HHBIE 3HAHUS Ha Pa3IMYHblE CUTYyallul MEXKYJIbTYPHOIO B3aUMOJAEHCTBUSI, OBIAJETh
crnoco0amu 3PPEKTUBHOTO yMPaABICHUS SMOLMOHAIBHBIMU PEAKLUAMHU (TPEBOTOW, CTPaxoM
WA THEBOM) BO BpEeMsI B3aUMOJICHCTBHUS C TIPEACTABUTEISIMU JPYTUX KYJIbTYp U BBIpaOOTATh
YMEHHUS «IIPOHUKATh» B KyJbTYypHBIE PAa3In4Ms Ul MOBBIIIEHUS 3PPEKTUBHOCTH MEXKKYJIIb-
TYPHBIX KOHTAaKTOB. B paMkax KOHCYJIbTallMOHHOW pabOThl IIAHUPYETCS HAYUYUTh CTYACHTOB
CHPABJIATHCA C TPYJHOCTSIMM B CUTYalMAX KyJbTYPHOTO MHOI00Opa3usi, IoMo4b UM 3Pdek-
TUBHO OOLIAThCS, YUUTHCS B MOJIMKYJIBTYPHOH Cpelie, MUHUMHU3UPOBATh KOH(MIMKTHI, OCHO-
BaHHBIEC HA KyJIbTYPHOM HETIOHUMaHUH.

Taxum 00pa3oM, KOMIUIEKC pa3pabOTaHHBIX MEPONPUATHI HalpaBiIeH Ha U3MEHEHUS B
YCTaHOBKAX CTYJCHTOB, HA Pa3BUTHE CECH3UTHUBHOCTU K KYJIBTYPHBIM pa3iId4MsM U HA MOBBI-
HIEHUE MEXKYJIbTYPHON KOMIIETEHTHOCTH.
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UHTPEPAKTHUBHBIN TPEXBSA3BIYHBINA PA3TOBOPHUK
«CEMbSI U CEMEVHBIE OTHOLLUEHMUS»
Tpouyxas A.P., Yxncan LLlyu
benopycckuii eocyoapcmeennbiii nedazocuyeckutl ynugepcumem umenu Maxcuma Tanka

Abstract: this article reveals the theme of the family as a concept in the Russian, Belarusian and Chi-
nese languages. The essence of creating an interactive trilingual phrasebook "Family and Family Re-
lations" is also revealed.

Cembs... Kaxplil BKJIaAbIBACT B JaHHOE CJIIOBO CBOM CMBICI. [[j1s1 OTHOrO cembs — 3ep-
KaJIO 4eJIOBEKA, KOTOPBIM B HEH BBIPOC, a IS IPYTOr0 CEMbs SBIISIECTCA XPaHUTEIbHULIEH Tpa-
UL, KyJIbTYpBl U )KU3HEHHBIX UCTUH. Halust uim HapoJ — 3TO TOXKE CEMbsI, KOTOPast UMEET
COOCTBEHHBIH SI3bIK, CBOM OCOOCHHOCTH, KOTOPBIE OOBEAMHSIOT JIFO/ICH, COCTOSIINX B TAHHON
«ceMbe». FIMEHHO MOATOMY MBI PEHIWIIA CO3/1aTh UHTCPAKTUBHBIN TPEXBA3BIYHBIA PA3TOBOP-
HUK 110 TeMe «CeMbsi 1 CEMEHWHBIE OTHOLIEHUS.

Ilesb mpoeKkTa: co31aTh MHTEPAKTUBHBIN TPEXbA3BIUHBIN PAa3rOBOPHUK Ha TeMy «CeMbs U
CeMEIHBIE OTHOIIECHH», KOTOPBIHA MO3BOJIUT COPMHUPOBATH JIMHI'BOKYIBTOPOJIOTMYECKYIO KOM-
NETEHIMIO NIPU U3YYE€HUH MHOCTPAHHBIX SI3bIKOB: PYCCKUI, OEI0PYCCKUN U KUTaHCKHUM.

AKTYyaJIbHOCTh MPOEKTA 3aKJII0YaeTCsd B IOHUMaHUU TOTO, YTO COBPEMEHHBIE CTpaTe-
MM 00y4€HHUs] MHOCTPAHHBIM S3bIKaM MPEAINOJaraT BKIOYEHNUE B yUEOHBIN Mpolecc yHU-
BEPCAIbHBIX KYJbTYPHBIX KOHIIENITOB, IOMOTAIOMIUX MPEOAOJIETh S3bIKOBOM Oapbep B Ipo-
LIECCE U3YYEHHUsl PYCCKOIO SI3bIKa Kak MHOCTpaHHOro. [Iponecc co3nanue pasroBopHHKa CO-
CTOUT U3 TPEX 3TAIIOB!

1 3Tan — noocomosumenvhuwbiii — COOP JIEKCUIECKOTO MaTepuana mo teme «Cembs U ce-
MeIHbIE OTHOLLIEHUS JJIsl pa3rOBOPHMKA Ha 3 S3BIKAaX: PYCCKOM, OEIOPYCCKOM M KMTalCKOM.
OTO0 Ha3BaHUs YWIEHOB CEMbH, POJCTBEHHUKOB U UX OTHOLICHUS MEXY COOOM.

2 3Tamn — ocHo6HolU — 0TOOpP MaTepHaa Jyis UCCIIeI0BaHHs, 03BYYMBAHHUE CJIOB U IMAJIOTOB;
CO3JJaHKE IIEKTPOHHOM BEPCUM pa3roBopHuKa. Hampumep, nekcema «CeMbsh» MO-KUTAUCKU — 3TO
R (jid). DTOT MeporHM( MOXKHO TIEPEBECTH KaK «CEMbs» MIM «10M». Ho nepormnd o6o3nagaet
¥ MECTO, T/IC )KUBET CEMbsI, M €€ WICHOB. B BepxHeil YacTu CMMBOJIa HAXOAUTCS ™, YTO O3HAYAET
«IOM»; B HIDKHEH 9acTi — ZK (shi), uro o3Hauaer «cBuHbM». B coBpemennoM Kurae KyibTypa u
MEHTAJIMTET U3MEHWINCh, OJJHAKO «JI0OM» — J0pOras Belllb JJIs )KUTENEH 3TON CTpaHbl, prodpe-
TeHHasi MOJIOJIOHM Mapoi mocie ¢Bajib0bl, MECTO, IJIe ITU MOJIOABIE JIFOAU BBIPOCIH, a TaKXKe ce-
MbIO UX poauTenelt [1]. B pycckom si3blke CIOBO «ceMbs» O3HAuyaeT €AMHCTBO, 00beANHEHHE
JIOJIeH, CIUIOYEHHBIX oOumMu uHTepecamu [2, c. 1050]. Kak nokazanu uccienoBaHus, y cIoBa
«CEMbsD» B KUTACKOM $I3bIKE OOJIbIIE 3HAUEHUI, YEM B PYCCKOM.

3 3Tanm — 3TO 6HedpeHue U OYeHKA pe3yibmamos — anpoOUPOBAHUE PA3TOBOPHUKA B
y4eOHOM mpoliecce MPpHU U3YyYEHUN PYCCKOTO S3bIKa KaK MHOCTPAHHOI'O MJIM KUTAWCKOTO S13bI-
Ka 110 TeMe «CeMbsl U CEMEUHBIE OTHOLLEHUS.

Takum 00pa3oM, CO3AaHUE TPEXbBI3BIYHOIO TEMATHUYECKOI'O pPa3rOBOPHUKA — 3TO HE
TOJIBKO yudeOHas HEOOXOIUMOCTb, HO M MOJAEP)KKAa M TMPOJIBMKEHHUE BEYHBIX IIEHHOCTEH,
HA/IeKHBIM TOMOIIHUK I MPEO0I0JIEHHUS SI3bIKOBOTO Oaphepa Mpu OOIIEHUU HE TOJIBKO MEX-
Ny CTYAEHTaMM, HO U MEXAY CTyJ€HTaMu U npenojaBatensiMu. KoHLenT «cembsi» B pycckoin
U KUTalCKOM KyJIbTypax MMEET HallMOHAIbHO-KYJIbTYPHYIO CHEIM(UKY, YTO JOJIKHO OBITh
yuteHo npu o0ydenun PKU B koHTekcTe quasora KyabTyp.

CHHCOK MCIO0Ib30BAHHBIX HCTOYHHKOB:
1. LINGVISTER [Dnektponnsiii pecypc] — Pexum poctyma: https://lingvister.ru/blog/
obsuzhdaem-temu-semya-na-kitayskom-yazyke-vse-chto-nuzhno-znat-o-semye-v-kitae. —
Hara noctyna: 06.05.2021 rox.
2. OxeroB, C. W. Toaxosslil cinoBapb pycckoro s3eika / C.M. OxeroB; mox pea. mpod.
JLLU. CkBopuoBa. — 27-¢ u3., uctp. — M.: ACT: Mup u O6pazoanue, 2014. — 1360 c.
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CTPATEITMYECKUE OCHOBBI ®OPMUPOBAHUS OPTAHU3AIIMOHHON
KYJbTYPbl COBPEMEHHBIX YHUBEPCUTETOB KUTAS
Tanv Ysuxya (Tian Chenghua)
Mos3svipckuii 2ocyoapcmeennbiil nedazoeudeckuti ynueepcumem umenu U I1 L amakuna

Abstract: the paper focuses on the concept and structure of organizational culture to explore tradi-
tions and the dynamics of universities in China. Organizational culture contributes significantly to
effective management practices in all types of establishments, being a key factor that influences in-
structional and organizational innovations. As a multidimensional concept, this type of culture can be
represented in six cultural components: environment, mission, leadership, information, strategy and
socialization. The suggested model should suffice to explore different types of university organization-
al culture, giving the basis for minor or major educational management changes.

OpraHm3aiioHHasl KyJIbTypa ONpPEAesIeTcss Kak MHOTOACIIEKTHOE TMOHSTHE, BKITIOYAIOIIEE
TaKre KOMITIOHEHTBI, KOTOPbIE 00ECIIEYMBAIOT CO3/IaHNE YHUKAIBHON COIMATBHON U TICHXOJIOTH-
YeCKOW Cpe/ibl OpraHu3aluy. Bo raBy yriia cTaBsTCs [IGHHOCTHBIC OPHEHTUPHI U CIIOCOOBI B3au-
MOJICHCTBHSI, OCHOBaHHBIE Ha OOIIMX B3IJISIaX, YOKIEHHSX, 0oObMasx u mpaBmiax. OgHAKo
cpenu WuccnenoBaTeNneil HeT eIWHOr0 MHEHHs, KaKhe KOMIIOHEHTBHI CIEAyeT MCIOJIb30BaTh
B KaYeCTBE KIIFOYEBBIX TIPH OMMMCAHUN OPTaHU3AIOHHON KYJIBTYPBI YUPEXKICHUS 00pa30BaHMSI.

M. Taiie (M. Taye), C. l'oroans (S. Guoyuan), A. Mytanna (A. Muthanna) u 1p. BbIENs-
10T 6 DIIEMEHTOB KYJIBTYPBI, KOTOPbIE aCCOIMHUPYIOTCS ¢ 3(D(HEKTUBHBIM YIIPaBICHUEM OpTraHn3a-
el (YUpeKICHUEM): cpedd, MUCCUs, TUOepCmeo, UHpopmayus, cmpamezus U COYUAnU3ayusl.
JlaHHbIE KOMITOHEHTBI MBI TIpeJIaraeM MCIOIb30BaTh Il U3MEPEHUs, OITUCAHHS U KPUTUUECKOM
OLICHKU OPTaHM3aLMOHHON KYJIBTYpPbI KHTAHCKUX, a TAKXKe IPYTHUX YHUBEPCUTETOB.

Cpeoa (Environment). CoBpeMeHHbIC YHUBEPCUTETHl KHTass akTUBHO yJIy4IIAlOT CPeIy
KaMITyCOB, 00ECIIEYNBAIOT CMEHSIEMOCTh COCTaBa MpEToaBaTeieii U CTYIEHTOB, COBEPIICH-
CTBYIOT METOJIbI OOYUYCHHUSI B METO/BI OlleHKU. «KoleKe» TOBeICHUs PeToaaBaTeield u CTy-
JICHTOB TIPEABSBISICT CTPOTHE TPEOOBAHUS K MX MHTEIUICKTYaIbHO-HPABCTBCHHBIM KaueCTBaM,
BepOaIbHOMY U HEeBepOAIbHOMY MOBEICHUIO, YTO B LI€JIOM CIIOCOOCTBYET Pa3BUTHIO YHHUBEP-
CUTETCKOU KYJIbTYPBI.

Muccus (Mission). C nosiBnenreM B Kutae yHUBEPCUTETOB COBPEMEHHOTO THIIA UX MHCCHS
CBOIIWJIACH K TIPOJIBIDKCHHUIO €BPOIICHWCKOTO M CEBEPOAMEPHKAHCKOTO OIbITa 00yueHus. B HuX
NPAKTHYECKH HE TPAHCIMPOBAIUCH HAIIMOHATIBHO-KYJIBTYPHBIN OIBIT U Tpaauimy. CeromHs Ha To-
BECTKE JIHSI COXPAHEHHUE KYJIbTYPHON caMOOBITHOCTH KuTasi B yCI0BHAX 100 IM3aIMK U MYJIBTH-
KyJIbTYpaJIi3Ma, uTo TpeOyeT pa3paboTKU KyJIbTyPHO MapKUPOBAHHBIX MOJIENICH 0Opa30BaHUsL.

JIuoepcmeo (Leadership). B Kurae dbyHKIMs yripaBieHus YHUBEPCUTETAMU BO3JIOKEHA Ha
NPaBUTEIILCTBO, YTO OTPAHUYMBACT IPOSBICHUE aKaJIEMUYECKON CBOOOIBL. TpeOyroT yTOYHEHUS
BOIPOCHI, KOTO MOYXHO KBAJIM(UIIMPOBATh KaK aKaJEMIYECKOro JIMjiepa Ha WHCTUTYIIMOHATEHOM
YPOBHE M B UeM KOHKPETHO JIOJDKHO 3aKITI0YAThCS UX JIUACPCTBO ((DYHKITUH JTUICPA).

Hngpopmayusa (Information). JlaHHBI KOMIOHEHT TMPEATIONaracT HaIM4IUe IHUPOKOTO CIIeK-
Tpa UH(OPMALMOHHBIX M MH(POPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB U OTKPBITOCTH JIOCTYIIA
HUM. B ycnoBusx mudpoBuzanmy 00pa3oBaHusi HEOOXOIMMO NMEPEHECTH AKLEHT Ha JIMYHOCTHO
OPHEHTHPOBAaHHBIE (HOPMBI B3aUMOJICHCTBHSI MEXKTy YIaCTHUKAMU 00pa30BaTeIbHOTO TPOIIecca.

Cmpameeus (Strategy). Ctparerus HeOOXOJMMa KaK BEKTOPHAsi MOJIEb OpraHU3alid
NeSITeTIHHOCTH TIPETIOIaBaTeNIel U CTYACHTOB M YIPABJICHUS dTON AeATeIbHOCThI0. OpraHu3a-
IUsl ¥ Pa3BUTHE MHPPACTPYKTYPhI YHUBEPCUTETCKOTO TOPOJKA OKAKET COICHCTBUE B MEXK-
JMYHOCTHOM COTpPYAHUYECTBE MpEToaBaTeie, CTyIeHTOB, IPenojaBaTesieil U CTyIeHTOB.

Coyuanusayus (Socialization). HeoOxomuma BTOpHYHAS COLMANTHM3AINS KHTAWCKHX
CTYZCHTOB JIJIsl 0OECTICYCHHUS UX TTOJTHOIIEHHOTO YYaCTHs B TII00AIEHOM aKaJeMHUECKOM JTUC-
Kypce: B paMKaxX aKaJeMHYECKOro OOMEHa, MEXIYHApOJHOTO COTPYJHHUYECTBA B 00JAcTH
HAYYHBIX HCCIIeoBaHUH U T.11. COXpaHss KyJIbTYPHYIO CAMOOBITHOCTh, CTYICHTHI HENPEMEH-
HO JIOJDKHBI OBJIAJICTh KOHBEHIIMOHAJIBLHBIMU MPEINUCAHUSIMHE, TPUHITHIMH MHPOBBIM Hay4-
HBIM COOOIIIECTBOM, MPEXKJIE BCETO — AHTIIOS3BIYHON HAYYHOU TPaTUITUCH.
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BACHS KAK JIMT'BOKYJIbTYPHBIN KOJI OTPA’KEHUSI UHHOBAIIMOHHOT'O
PA3BUTHUSA KYJIBTYPbI
Xy Bou
benopycckuii 2ocyoapcmeennwiii neoazocudeckuii ynueepcumem umenu Maxcuma Tanka

AHHOmMauuA: 8 HOBYI 3NOXY MPAOUYUU HEODXOOUMO 3AMEHUMb HOBLIM C8EMOM, MO eCMb HeoOX00u-
MO NPUNOAHCUMb YCUNUA O COOCUCMBUSL MBOPYECKOU Mpanchopmayuu U UHHOBAYUOHHOMY DPA36U-
muio mpaouyuoHHou Kyismypel. Kyismypa — smo novéa HayuoHanibno2o 0yxa, a 6achs asisemcs
0oocoesoll 800ou, numarowas nougy. OHU MeCHO C8:A3AHbL C PA3GUMUEM YeNl08eYeCKOU KYIbmypbl U
Hecym 6 cebe MHO2O KYIbMYpPHOU UHDOPMAYUU.

Abstract: in a new era, tradition must be replaced with a new light, that is, efforts must be made to
promote creative transformation and innovative development of traditional culture. Culture is the soil
of the national spirit, and the fable is the rainwater that feeds the soil. They are closely related to the
development of human culture and carry a lot of cultural information.

CeroansmHee OypHOe pa3BUTHE HAyKHU M TEXHUKH, OOHOBJIEHHE 3HAHUN OBICTPO MEHs-
€TCsl, TOJIBKO TPYIHO yCBaWBaEeMble HOBBIE 3HAHMS, HE OyAyT YCTpaHEHBI BpeMeHeM. JTO Tpe-
OyeT OT Hac MPOBEICHHS KYJIbTYPHBIX MHHOBAIMHA. «bacHS» SBISIETCS JIyYIIUM HOCHTEJIEM,
YTOOBI MOKA3aTh 0YAPOBAHUE TPAIUIIOHHON KYJIbTYPHI.

bacHs mmeeT He3aMEHUMBIN KyJIbTYpPHBIN cTaTtyc. JKaHp OacHU TECHO CBSI3aH C pa3BU-
THEM YEJIOBEYECKON KyJIbTYphl. DTO OOJBIION MHp, Y HETO €CTh CJe/bl Ha BCEX MSATH KOHTH-
HEHTaX Mupa, a ero ucropust HacuuthiaeT 5000 net (cuuras ot mymepckoi 6acau B 3000
rofy 10 Hamel 3pbl). bBacHd — 3TO CTUXOTBOPHBIN MM MPO3aNYECKHI pacckas, COCTOSALINN U3
JIBY3 4acTeil: OCHOBHOE TIOBECTOBAaHUE M MOpaib. [lepBast yacTh B HHOCKa3aTEIbHOH HOPMpE
NIOKa3aHa JKU3Hb, @ BTOpPAs 9acTh BBIPAXKAET IMOYYHTEIBHBIN BBIBOJ M3 U3 OCHOBHOTO TIOBECT-
BoBaHMA. HecMoTps Ha To, yTO GacHs yalle BCEro CTPOMJIACh HA OCHOBE 3aMMCTBOBAHHOTO
CIOKeTa, HO 0ACHM pa3HBIX HApOJ0B OTIMYAIHUCH ONPEACICHHBIM KYJIbTYPHBIM CBOEOOpa3uM,
B 0acHe oTpaxkaroTcs 0COOEHHOCTH HAllMOHAJIBHOM KynbTyphl. Hampumep, B 6acHe mpuMeHe-
HUE aHTOPOIOHMMOB, TOIIOHMMOB M 300HUMOB JUIsS BBIPAKEHUS TIIyOOTO aJuIErOPHYECKOTO
cmbicna. Kak B pycckoit 6acue: Marseit («KpectbsinuH u 3Mes»), JdembsH, Tpopum, Koum
(«Bonk u Kot»), ITurep («Tpu Myxkuka»), u B kutaiickot 6acuu: lyn ['o («dyn 'o u Bonk,
['yva Munbu («Hrpate Ha miuape niepea 0bikom»), bo JIs («MckaTe xopolryto Jiomaap Mo pu-
CcyHKY», L1331 1361 («1[32H L[33 yOuBaeT cBUHUHYY).

B pycckoil OacHe mIMpOKOE HCHOIb30BaHUE OE33KBUBAJIEHTHPH JIEKCUKHM pa3IMYHBIX
teMatuueckux rpynm: kyma («Coset Meimeity), cBat («Koten u ['opiok»), kBac («boukay),
mm («Tpu Myxwukay), croBop («Pa3bopunnas HeBecray), kamka («Pa30oiHuk 1 M3BO3UnKY).
B xuTaiickoii muTepatype O0NbIIoe KOIMMYECTBO (hpa3eoOTU3MOB MPHUIILIO U3 JPEBHUX KH-
Talickux GaceH, Hanpumep: B 6acHe «5FHEAFH» («CTOpoKUTH TeHb B 0KUIAHUU 3aiflan )
ynoTpebnsercss (hpazeoorus3m xkaath K Mops moroasl; B 6acue «fC AT K» («Uenosek n3
napctBa [lu Gecniokoutcs o HeGe (YTO OHO OOpymIUTCS)») (hpazeosorusM He0OOCHOBAHHOE
OecroKoMCcTBO; «IHHEYA /E» («HapHCOBaB 3MeEI0, MPHCOBATh € HOTW») (Pa3eosorusM Hy-
JKeH, Kak cobake naras Hora; B 0acHe «MH A Uf H» («E-TI'yH TI00MT IPaKOHOB» ) COAEPIKUT
aopu3M IMyCThIE CIIOBA, HE MOAKPEIIJICHHBIE AEJIOM U Jp.

Kuraiickast u pycckas 0acHM IpUHAAIEKAT K ABYM pa3IM4YHBIM KyJIbTYpHBIM MPOSBIIE-
HUSIM. DTH S3bIKOBbIE CpeicTBa OacHM 00J1afaroT OOJIBIION HAIIMOHAIBHOW crienu(pUKON, Tak
KaK coJiepKaT KyJbTYpHYI0 MH(OpMAIHIO, UTpatolly 0ojee 3HaUuuMyI0 pOJlb, 10 CPAaBHEHUIO
C JAPYTUMH JTUTEPATyPHBIMU JKaHPAMH, ITOCKOJIbKY B OACEHHOM TEKCTE€ OHHM BBICTYIAIOT Kak
KYJIbTYpHBIE KOJIBI.

Bbacuu — 310 poaykT BpemeHu. C M3MEHEHUSIMU BPEMEHH OHH TIOCTOSTHHO CO3/1a0T UC-
TOPHUH, KOTOPBIE COOTBETCTBYIOT BPEMEHH, BIOXHOBIISIIOT MYJIPOCTh, Pa3BUBAIOT U HACIEILYIOT
TPaJULMOHHYIO KyJbTypy. Mcnonb3yiiTe coBpeMeHHbIE HCTOPUH, YTOOBI YHAC/Ie0BaTh Tpa-
TN ¥ OTPa3uTh HOBATOPCKYIO KYJIBTYPY.
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HNCCIIEIOBAHUE PE®@OPMbI METOJIA IIPEITIOJABAHUSA PYCCKOI'O
A3bIKA B IIDHBSIHCKOM TEXHOJIOI' MYECKOM UHCTUTYTE
Ysncan Banvu
L Iubanckull mexHoN0SUYeCKUL UHCMUMYm

Abstract: this article starts with the analysis of the teaching and learning conditions of the
subject in Shenyang Institute of Technology, and attempts to reform the Russian courses from
the aspects of strengthening students' language application ability and cultivating students’
innovative thinking.

Keywords: Russian teaching; Teaching reform,; Teaching method.

1. OcHoBHoI1 0030p npenogaBanus pycckoro s3bika B LHI3HbSIHCKOM TeXHOJI0THYe-
CKOM MHCTHUTYTe

(1) YpoBeHs pycckoro si3plka CTyA€HTOB IIEPBOTO Kypca

Pycckuii s13pIk npenojiaeTcsi Kak o0s3aTeabHbIA Kype Ui CTYJE€HTOB, KOTOpPbIE Hadyaau
YUUTBCSA PYCCKOMY SI3BIKY B BBICIIEH cpefHeil mikone. B mporecce mpenonaBanus Mbl 0OHa-
PYXKWIH, 9TO y YYalIuXcsi MHOTO OHNIMOOK B HCIOJB30BAHWU T'PAMMATHKH M Y HHUX CIIA0BIi
CJIOBapHBIH 3arac.

(2) HenoctatouHblit HHTEPEC K U3YUEHUIO PYCCKOTO S3bIKa

BoNbIIMHCTBO CTYIEHTOB JAHHOTO Kypca BBIOMPAIOT PYCCKUM SI3BIK B KauecTBE BTOPOTO
MHOCTPAHHOTO S3bIKa HE U3 MHTEPECa, a B CB3AU C TEM, YTO OHU IIOXO YUWIHUCh AHTTIUHCKOMY
S3bIKY. BCTynUTENBHBIN 9K3aMEH B HHCTUTYT IO PyCCKOMY SI3BIKY JJIsl STHX CTYJICHTOB JIeT4e K-
3aMeHa M0 aHIIMICKOMY. DTO NIPUBOJIUT K OTCYTCTBUIO MHTEpPECA K U3YUEHHIO PYCCKOTIO SI3bIKa.

(3) Henocrarounas si3pIk0Bast cpelia U KyJIbTypHas aTMoc(epa B HHCTUTYTe

Bo-niepBbIX, BO3MOXKHOCTEH OOIIEHHUS C PYCCKUMH Maylo. Bo-BTOpBIX, OTCYTCTBUE
y4eOHBIX PECYpCOB HE CIIOCOOCTBYET CAMOCTOSITEIILHOMY M3YUYCHHIO SI3bIKA JIJIS1 CTYCHTOB.

2. UccaenoBanue pepopMbl MeTOAAa NMPENOAABAHUA PYCCKOro sizbika B LI3HbAH-
CKOM T€XHOJIOTMYeCKOM MHCTHTYTe

(1) YuuTp y4ammxcs B COOTBETCTBUM C UX CIIOCOOHOCTSIMH U TTOOLIPSITH UX, YTOOBI BCE CTY-
JICHTHI MOIJIM y4acTBOBAaTh B MpoLIEcce MPerojaBaHus s3blka. B To ske Bpemsi monpoOyiite mpoBo-
JIUTH TPYTIIOBBIE AUCKYCCHHU, YTOOBI IOBBICUTD 3()()EKTUBHOCTH MPEMOIaBaHUs U U3yUYEHHS, U YBe-
JIMYUTH B3aUMOJICHCTBUE MEXKAY CTYI€HTaMU, CTUMYJIMPOBATh IOTEHIUAI BCEX CTYACHTOB.

(2) IlpenogaBaTenu IOJIKHBI MONBITATHCS Y3HATH O XapaKTEPUCTUKAX ydalIUXcs U pas-
pabotath Ooisiee pazHOOOpa3HbIE YUEOHBIC POTPAMMBI, YTOOBI TOBBICUTh HHTEPEC YUAIIHXCS
K U3y4YeHHIO si3bIKa. KpoMe Toro, mpemnomaBaTesin MOTYT Ipeularath y4amumcs npodeccro-
HaJIbHBIE IJIAHBI HA U3yYEHHUE S3bIKa, OCHOBAaHHBIEC HA UX CHEI[HATIbHOCTH.

(3) ITommpoGoBath pedopMUPOBATH METOJ] MPEMOIABAHUS PYCCKOTO sI3bIKa. Bo-TiepBhIX,
o0OpaTuTe BHUMAaHHE Ha YJIy4IlIEHUE S3bIKOBBIX HaBBIKOB CTY/IEHTOB. BO-BTOpBIX, cO3aTh OH-
JTaiH-TIIAaTGOpMYy YIeOHBIX PECYPCOB ISl CAMOCTOSTEIBHOTO U3YUYEHUSI.

(4) PazpaboraTe y4eOHBIC MPOTPAaMMBI U MIPEMOIaBaTh CTYJACHTAM JICKCUKY IO CICIIH-
anpHOCTU. Ha ocHOBe ypoBHE s3bIKa M CIEIHAIBHOCTH CTYJIEHTOB, COCTaBISIETCS Kypce IO
U3YYEHUIO TPO(ECCUOHATILHOM JIEKCUKH, YTOOBI 1aTh YYalllUM JOTOJTHUTEIbHYIO JEKCUKY Ha
PYCCKOM SI3BIKE, CBSI3aHHYIO C MPO()EeCCHOHAIBHBIMU 3HAHHUSIMU.

(5) OpranmnzoBaTh KyJIbTypHBIC MEPOIIPHUATHS JUIA CO3JAHUSA SI3IKOBOM aTMocdepbl. Opra-
HU3YHTE paziM4HbIe KyJIbTYpHBIE MEPONPHSTHS, IMOCBAIICHHBIE PYCCKOMY S3bIKY, YTOOBI CTY-
JIEHThl MOIJIM JIEMOHCTPUPOBAJIM YPOBEHb BIAJCHUS s3bIKOoM. Hampumep, B HallleM MHCTUTYTE
YCIIEIITHO TPOBEIM MHOYKECTBO MEPOIPHUSATHH, TAKUX Kak J[eHb Juanora MexIy PyCCKUMH U KU-
TallCKUMU CTYJIEHTaMH, KOHKYPCHI 10 PYCCKOM Kayuurpaduu, Beuepa pyccKoro KHHO U T.1.
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VK 334.012.61
MOBBIIIEHUE Y®PEKTUBHOCTHU OBPABATBIBAIOIIEN ITPOMBIIIJIEH-
HOCTHU KUTASA KAK CTPATEI'HUECKAS 3AJIAYA HA COBPEMEHHOM
ITAIIE 9 KOHOMMNYECKOI'O PA3BUTUSA
UYoncao Cons, [lanunvuenxo A.B., 3yopuykas HU.A.
benopyccruii hayuonanvHolil mexHuueckuil yHusepcumem

AnHomayua: npeocmagnenvl  pesyrbmamel — aumaiusa  sampam Ha HUHOKP  cmpanamwu—
unoycmpuanbHolMu mMuposvimu audepamu. Conocmasienvl 0anHble NO BUOAM IKOHOMUYECKOU Oesi-
menvHoCmU 06pabamvi8aioueli NPOMbIULIEHHOCTU, NOMPEONIOUUX UHHOBAYUU.

Kntoueewle cnosa: sampamol va HUOKP, nompebumenu unnogayutl.

Abstract: the results of the analysis of R&D costs by the industrial world leaders are presented. Data on
the types of economic activity of the manufacturing industry that consume innovations are compared.
Keywords: R&D costs, innovation consumers.

Beenenmne. BBuny kirodeBoro mosjiokeHusi oOpaOaThIBaroIield HMPOMBINIIEHHOCTH B
CTPYKTyp€ HallMOHAJIBHOW 3KOHOMUKM KwuTas, cucrema reHepupoBaHus U paclpOCTpaHEHUS
MHHOBAIIMH B IIETIOYKE CO3/IaHUs 100aBIEHHOW CTOMMOCTH MPOMBIIIJIEHHON MPOAYKIHU CTa-
HOBUTCS PEIIAIONINM (PAaKTOpPOM TOJITOCPOYHOTO KOHKYPEHTHOT'O MPEUMYILECTBa CTPaHbl B
MHPOBOM SKOHOMHKE.

OcHoBHasi yacTb. [lo maHHBIM MUHHCTEPCTBA MPOMBINIJICHHOCTH ¥ HH(POPMAIIMOH-
HBIX TexHonorui B 2019 rogy oOmmii 00beM MPOMBIIUIEHHOTO MPOU3BOICTBA 00pabaTbiBa-
fomeld npomeinuieHHOCTH Kutas cocrasnser 8 509,92 munn. momn. CIIA, yto obecneunBaeT
28,1% KHP obnanaet Bo3moxkHOCTsIMH cpefHero ypoBHs uaBectuinii B HUOKP (Ta6nuna)
Y BO3MOKHOCTSIMHM F'€HEPUPOBAHNS HHHOBALIUM.

Tabmuna — Pacxoast Ha HUOKP B mporienTax ot BBII

Crtpana 2014 2015 2016 2017 2018
KHP 2,030 2,066 2,118 2,145 2,186

CIIA 2,719 2,717 2,761 2,817 2,838
I'epmanus 2,867 2912 2,917 3,038 3,094
SInonuns 34 3,282 3,155 3,213 3,265

B cpennem B mupe 2,074 2,093 2,127 2,145 2,274

HUcmounux: IBRD.IDA. Pesicum doocmyna:
https://data.worldbank.org.cn/indicator/GB. XPD.RSDV.GD.ZS?view=map

Konuentpanus nmotpelieHuss MHHOBAIMI B 0OpalaTbIBaroieil mpoMeliuieHHOCTH Kuras
(Tepmanum): 7,5% (35,22%) — npou3BOACTBO TPAHCIIOPTHOTO obopyHoBanust; 5,46% (2,22%) —
METaJTypruueckoe Mpous3BoiacTBO; 2,69% (8,95%) — mammuoctpoenue; 4,6% (12,37%) —
MPOU3BOACTBO AIEKTPOHHOTO 00OPYAOBaHUS. Y CTAHOBJICHO, YTO MOTPEOUTEIIMIA UHHOBAITHI
SBIISIOTCS BBHICOKOTEXHOJIOTMYHBIE M CPEIHETEXHOJIOTHYHBIE (BBICOKOTO YPOBHS) BUIBI 3KO-
HOMHYECKOH JIeATEIFHOCTH 00padaThIBAIOIICH MTPOMBIIIIIICHHOCTH.

3akarovyenue. MoTuBalMs HHHOBAIMOHHON aKTUBHOCTH MPEANPHUATHH, BHIITYCKAIOIINUX
AJIEKTPOHHOE 000pPY0BAaHUE M MHTETPAIMS TAKUX MPOU3BOJICTB B IIEMIOYKHU CO3/IaHMS 100aB-
JICHHOW CTOMMOCTH B CTpaHE M 3a ee MpeeaMy MO3BOJIUT PElINTh CTPATETHUECKYIO 3a/1ady
noBbIIeHMS 3pPexTuBHOCTH 00padaThIBaIONICH MPOMBITIIIEHHOCTH KnTas.
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HNPUMEHEHUE NPOBJIEMHO-OPUEHTUPOBAHHOT'O METOJA
INPU OBYYEHUU UTEHUIO
Au Xyauysons
Mos3vipckuii 2ocyoapcmeennblil nedazoeudeckuti ynusepcumem umenu U.I1. Lllamaxuna

Abstract: the article is about the application of problem-based learning method at English reading
lessons. The author describes tasks, used by a teacher for organizing problem situations. It is stated
that problem-based learning method makes students more active and develops their ability of critical
and reflexive reading.

[Ipo6ieMHO-OpHUEHTUPOBAHHOE O0YUYEHHE SIBIISIETCS LIMPOKO HCIIOJIb3YEMBIM METOJIOM
o0OyueHus B mocieqHue roabl. JIaHHBIH METOA HOoJpa3yMeBaeT 00ydeHHE B CIOXKHBIX IPO-
OJIEMHBIX CUTYyalMsIX, [MO3BOJISAA YUAlUMCS HaXOAUTh PEIIEHUs! MOCPEACTBOM COTPYIHHUYE-
CTBa M, B KOHEUHOM CYETe, Pa3BHBasi X CIIOCOOHOCTh K CaMOOOYUEHHUIO M O0YUYEHHIO Ha Ipo-
TSOKCHUU BCEH JKM3HU. DTOT METOJ] HE TMOXO0K Ha TPAJUIIMOHHOE 00y4YeHHE, TAKOE KaK H3yue-
HUE TEOPETUYECKHX 3HAHUHM TMepeln penieHueM mpoOiieM. B kadecTBe OTHpaBHOH TOYKHU
paccMmaTpuBarOTCs pa3inuHble MpolieMHble cuTyaluu. Ponb npenogaBaTens 3aKi04aeTcs B
TOM, YTOOBI 3aJjaBaTh BOIIPOCHI, HAMPABIIATh, pa3pabaThiBaTh BAPUAHTHI U OLIEHUBATh PE3YJib-
TaThl. B yueOHOM mpoliecce yuuTels He MPeAOCTaBISAIOT yUalluMcsl BCe 3HaHUsl, HO TPEOyIoT,
YTOOBI OHM HM3YyYaJH MPOOJEeMbl B COOTBETCTBUU C Y4eOHON CUTyalued M pelaiu Ux ImyTeMm
oOcyxnaenus. KimaccuueckuMu METOAaMu peayin3alidl MpoOIeMHO-OPUEHTHPOBAHHOTO 00Y-
YEHUSI SIBJISIFOTCSI: BOIIPOCHI, cOOp AAHHBIX, TPYNIIOBOE 00OCYXACHHUE.

B nocneanue roasl MeToa mpoOJIEMHO-OPUEHTHPOBAHHOTO OOYYEHMs MPUMEHSUICS Ha
ypOKax 0 pa3INYHbIM MIPEeIMETaM U JJOCTUT XOPOILIMX 00pa30BaTeNbHbIX pe3yabTaToB. «Kak
HOMBITKA pedopMbl 00yUEHUs YTEHUIO, TPOOIEMHO-OPUEHTUPOBAHHBIN METO (OKyCUpYyeTCs
Ha aKTUBHOM OOyUY€HHH CTYAEHTOB, IOMOTasi UM HAaXOAUTh PELICHUs MPH YTEHUH Yepe3 Ipo-
O6nembl». Llenpio naHHOM paboThI ABISETCS PACCMOTPEHUE CIIOC00a O0YUYCHHIO aHTITMHCKOMY
SI3BIKY, MCIIONB3Ys POOJIEeMHO-OpUEHTHPOBAHHBIA METO MPU OOYYCHHH aHTIUICKOMY UTe-
HUIO B cpeaHen mkone Kuras.

B knacce yuuTens MOryT pa3aesuTh 3Tanbl paboThl HaJl TEKCTOM HA YacTH: Iepes 4uTe-
HHUEM, B IpoLlecce YTEHHE U rociie uyTeHus. Ha mepBom 3Tame y4yuTenab MOXKET 3a1aTh He-
CKOJIBKO OOIMX BOIPOCOB O COAEP>KAHUU U MO3BOJIUTH YUAIIUMCSI IPOYUTATH TEKCT C BOIPO-
camu. Bompockl MoryT KacaTbest 00IIel TeMbl, HICTOPHH U TaK Jajiee. DTO HE TOJIBKO MOMO-
KET OINpPEAETUTh LENIb YTEHHUS, HO U TO3BOJMT YYalllUMCS COCPEJOTOUYUTHCS Ha TEKCTE,
KOTOPBIA OHM JIOJKHBI ITpouuTath. [locie Toro, Kak moayyeHo ONpPEeIEHHOE NPEACTaBIEHUE
0 COJIEp’KaHMH, yJallecs CMOTYT OTBETUTh Ha BOIIPOCHI IpeATeKcToBOro 3tana. [locne atoro
yUUTENb MOXET 3aJ1aTh Oojee 1moapoOHbIe Bompockl. Ha 3ToM 3Tame 3agaHust MOTyT OBbITH B
(dopMe BOIPOCOB M OTBETOB WM B (popMe TabJMI, TAKUX KaK BpEMs U MECTO COOBITHS, MO-
CJIEZIOBATEIILHOCTh COOBITUH U TaK Jjanee. YJaluecs TakKe MOTYT CyJTUTh O IPAaBUIBHOCTH U
HENPaBUJIbHOCTH HEKOTOPBIX BBICKA3bIBAHUN MO TEKCTY. Takue 3aiaHus cocoOCTBYIOT JIyd-
HIeMy TOHUMAaHUIO TeKCTa. Ha mocieqHem sramne yuuTenb MOKET HCIIOJIb30BaTh MPOOIEMHBIC
UTPBI 711 00001eHnss HHGOPMAITUH U3 TEKCTa. DTOT CIOCOO MOXKET HE TOJBKO TMO3BOJIHUTH
yUaIuMcs T1y0ke 03HAaKOMUTBCS € COZIEp’)KaHUEM, HO U CTUMYJIMPOBATh UX BOOOPaKEHHUE U
TBOPYECKHE CIIOCOOHOCTH, YTOOBI TOOUTHCS JTydiero 3¢ exra o0ydeHus.

Takum 00pa3oM, IMOCPEACTBOM KOJUIEKTUBHOW COBMECTHOM TBOPUYECKOH S3BIKOBOM
NPaKTUKHA BO3PACTaeT MHTEPEC ydJaIIUXCs K YTEHHUIO, YTO CHOCOOCTBYET YIyUIIECHHIO UX Oa-
30BBIX SI3BIKOBBIX HAaBBIKOB M Pa3BHBAET CIOCOOHOCTh K CAaMOCTOSATEIbHOMY oOyuyeHmto. Ta-
Kasi paboTa ¢ TEKCTOM IMPEBPAIIAET YTEHUE B IIPOLIECC AKTUBHOTO OOy4YEHUs!, Pa3BUBAET CIIO-
COOHOCTBh K KpUTHUYECKOMY M pe(IeKCUBHOMY YTEHHUIO U MOMOTAET pellaTh NpodaeMbl, KOTO-
pble TPYIHO PpEWUTh MpH TpagulUMoHHOM oOyueHuu. IlpumeHenue npobIeMHO-
OPUEHTUPOBAHHOTO METO/AA OOYYEHHUs] CTUMYJHUPYET YYalIUXCs MBICIUTh IIUPE, TPUHUMATD
Jpyrue TOUYKH 3pEHUs U MOIy4yaTh YAOBOJIBCTBHE OT Mpoliecca 00y4YeHHUS.
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HNCITOJIb3OBAHUE OKAPUHBI HA YPOKAX MY3bIKHN
B CPEJTHEM IIKOJIE
An 13unoicyti (Yang Jingrui)
Mos3vipckuii 2ocyoapcmeennblil nedazoeudeckuti ynusepcumem umenu .11 Lllamaxuna

Abstract: the article is about the use of Tao Di in music lessons. The author describes the way of im-
proving the quality of music lessons with the introduction of this musical instrument and states that it
helps to improve students’ music literacy at school.

Jliist Toro, uTo0b! (hopMa 00y4YeHHS Ha YpOKaxX MY3bIKHM HE OTPaHHYMBAIACh OJJHUM TIpe-
MIO/IABAaHUEM TE€HHUSI, YUUTENS] My3bIKH MIJIAJIIINX KJIACCOB CPEAHEN IIKOJIBI MOTYT BBECTH IIpe-
MOJABAHUE MY3BIKAJIbHBIX MHCTPYMEHTOB. Kak MHCTpyMeHT, BO3HMKIIMKA B Kurae u jnerko
nepenocumbiid, Tao u (poa ¢haeiiTsl) MOAXOAUT AJS YUYAIIMXCS MIIAIIIMX KIAcCOB CpeaHei
IIKOJIBI HA COBPpEMEHHOM dTane o0ydeHus. C MOMOIILI0 KepaMUIeCKON (IICHTHI JETH MOTYT
OCO3HaBaTh CBOU UYBCTBA, BBI3BAHHBIE MY3BIKOM M MCIOJHEHUEM Ha MY3BIKAJIbHBIX UHCTPY-
MEHTaXx, YTO CIIOCOOCTBYET MOBBIIIEHUIO UX BCECTOPOHHEW MY3bIKAIBHOW IPAMOTHOCTH.

MHorue cpeHue MIKOJIbI YK€ OTKPBUIN MPENO01aBaTeNIbCKYI0 AEATENbHOCTD 110 OKApUHE,
XOTSI YUUTENSI My3bIKH HE SBJISIOTCS TPOQECCHOHATBHBIMU (uieiTrcTaMu. Bot modemy o0y-
YyeHue urpe Ha QuelTe HaXOTUTCs TOJIBKO Ha CTaauu 0a30BOTr0 MOHMMAHUA. Y POBEHb BIajie-
Hus Tao [y yuuTenssMu My3bIKH OMIPEAeIIeT CIOCOOHOCTh YUaIINuXCs Kjlacca HAyUYUThCS WT-
paTth Ha 3TOM HHCTpyMeHTe. [loaTomy st Toro, 4ToObl 0OecreYnTh BHEAPEHUE Kepamuye-
CKOM (DIeHThI, y4IuTeIsIM MY3bIKH HEOOXOIWMO H3YYHTh TEPEIOBBIC METOABI OOYUYCHHS U
MPOBOAUTH ILIEJICHANPABICHHYIO MEeIarOTHYeCKyI0 IeATENbHOCTh B COUETAaHUU C (DaKTHUUECKOM
o0cTaHOBKOW B mikosie. KpoMe Toro, mkojia Takke MOKET HaHATh MPOPECCHOHAIBHBIX yUU-
TeJeW Ui TPOBENEHUS PEryJSpHBIX JEKIUH, 4TOObI MOMOYBL IIKOJBHBIM YUUTEISIM OCY-
HIECTBJIATH MPOIECC OOYyYECHHs. YUUTENsi MOTYT MOOYX/IaTh y4alluxcs BHIOUPATh MY3BIKY B
COOTBETCTBUU C COJIEP’KaHUEM MY3BIKAIbHBIX Y4eOHUKOB, Hanmpumep, «CHexxkHas (praHemnby,
«JIpy>x0a iuTCs 0ATO» U IPyTHE KIIACCUUECKHUE MPOU3BEACHHUS.

YToObl MOMOYH CTYJEHTAM Pa3BUTh MPABUIbHBIC UTPOBBIC HABBIKK U YMEHUS YUUTEISIM
CIEQYET CHa4YaJla HAyYUTh JIETE HIMUTUPOBATh UTPY HA OKAPUHE, JEMOHCTPUPYS HOBBIE TpE-
KH. 3aTeM ClelyeT U3y4eHHe MapTUTypbl eHUsA. TOJIBKO OBIAJEB ONPEAEICHHbIMU HABBIKA-
MH MEHUSA, YHalIuecss MOTYT OBJIaJIETh TOYHOCTBIO 3ByKa U PUTMOM. YUHUTEIb 3HAKOMUT JIe-
Tel ¢ pPUTMUYECKUMH XapaKTEPUCTUKAMU penepTyapa u JeMOHCTPUPYET €ro ¢ noMouibo Tao
Ju, 9TOOBI AETH MOTJIU €r0 MCIOIb30BaTh JJIS OBJIAJICHUS 3HAHUAMH IO TEOPUU MY3BIKH, YTO
JenaeT KepaMU4ecKyro (JIelTy OTIWYHBIM HHCTPYMEHTOM JJiSi MOBBIIICHUS MY3bIKATbHON
rPaMOTHOCTH B IIKOJIE.

Takum oOpa3om, MpenoaBaHUe UTPHI HA OKApUHE B MJIAAINIUX KJIaccax CpeAaHei MIKo-
JIbI CIOCOOCTBYET MPOSIBIICHUIO MHTEPECA yUaIIUXCs U BEJET K UX aKTUBHOM NESITEIBHOCTH
Ha YPOKE MY3BIKHU.
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OPT'AHU3ALIMOHHASA MOJEJIb YITPABJIEHUSA TOBBIIIIEHUEM KBAJIM®U-
KAIIUU NEJAT'OT'NMYECKUX KAJIPOB B KUTAE
AHo Iletiuorcy
Mos3svipckuii 2ocyoapcmeennbiil nedazoeudeckuti ynusepcumem umenu M. I1 L amakuna

Abstract: the article examines the system of organization and management of professional development of
teachers in China. Particular attention is paid to the interaction of all structural elements of the system to
ensure the professional development of teachers in general and improve the quality of teaching.

Ha coBpemenHom sTare B cucTeMe MOBBINICHHs KBanudukanuu yuuteneir B Kurtae
MPOUCXOIAT JBa BaXXHBIX U3MEHEHUS: BO-TIEPBBIX, HETIPEPHIBHOE 00PAa30BaHUE CTAJIO BAXKHOM
YacThIO CHUCTEMbI O0Opa30BaHMS B LIE€JIOM; BO-BTOPBIX, AKIIEHT HENPEPHIBHOTO OOpa30OBaHHS
CMECTWJICA C aKaJIEeMHUUECKOT0 KOMIICHCAIIMOHHOTO 00pa30BaHMsl Ha pasziIHyHble (GOPMBI TEO-
pun obpa3oBaHus U 0Opa3zoBarenabHON npakTHkU. Ha mpumepe xutaiickoit X Middle School
(r. LI3sHCY) paccMOTpuM MOJENb YIPaBJICHUS TOBBIIICHHEM KBaTU(UKALUN YUUTENel
HaYaJIbHBIX U CPETHUX KiaccoB (puc. 1).

/ Hupexrop

[IkonpHBIHI OTael NOBBIIIEHNS VueOHO-METOAMUECKUIH Otnen no neiram
oduc KBaJTU(UKAIIUHN YUUTEIeH OTACI y4Jammxces
N N YuebHo- - I'pynma
Kanposbiit AxaneMudecKuii S —— I'pynna nox oulc)a iI/IBa
KOMHTET TOTOBKH
rpytia K ypokam HHUA

Puc. 1 — OpranmzanuonHast MOJIeNb YIIPaBIE€HHUS TOBHIIIEHHEM KBANH(DUKANN yauTenei

W3 npuBeACHHOTO PUCYHKAa BHIHO, YTO padOTON MO MOBBIMICHUIO KBATU(PUKAINHA yIH-
TEJeH B IIKOJIC PYKOBOJHUT HEMOCPEACTBEHHO OUPEKMOp.

LxonvHblii ogpuc — 3TO KOMIUIEKCHOE TTOJIpa3iesieHe, KOTOPOE OTBEYAeT 3a 00CITyKHU-
BaHME, OPTaHU3ALUI0, KOOPAWHAILINIO, BHELTHIOI PEKJIaMy U CBSI3b aJIMUHHCTPAaTHBHOM pado-
THI IIKOJBI. Ero BHyTpeHHMIA OTAEN KaapoB OTBEYACT 32 BBHIIOJIHEHHE MPOLEIYp MOJAuu 3a-
SABJICHUA HA OTIIYCK M OTMCHLI OTITYCKa, C60p PE3YJIbTATOB aTTCCTAU IMPETIOAABATCILCKOTO
COCTaBa, yIpaBJICHUE JINYHBIMHU JIeJIaMH TIPETIOIaBaTEIbCKOTO COCTaBa U BHINOJIIHEHNE paldo-
THI TI0 OIICHKE M MOOIIPEHHIO MPENOoAaBaTeILCKOr0 COCTaBa.

Omoen noeviuienus Keanuguxkayuy yyumenei He TOIBKO OTpaXaeT BHUMAHHE IIKOJbBI K
(OpMUPOBAHHIO MPETIOAABATENHCKOTO COCTaBA, HO U MOKa3bIBACT YBAKEHHE IIKOJIBI K MPOPECCHO-
HAJIBbHOMY cTaTycy yuurteneid. OTaen oTBeyaeT 3a KaueCTBEHHYIO MOJrOTOBKY YUHTENEH, a Takke
PYKOBOIUT aKaJEMHUYECKHMM KOMHUTETOM, paboTa KOTOPOro HampapjieHa Ha YJy4IlIeHHEe IUIaHUpO-
BaHWsA, YIIPABJICHUA U OLICHKH NIPECIIOJaBaHMA U IIPOBEACHUA HAYYHbBIX I/ICCJ'IGI[OBB,HI/II\/’I.

Yuebno-memoouueckuii omoen orBedaer 3a MPOPECCHOHATLHOE pa3BHTHE y4YHTENeH B
IIKOJIE: BO-TICPBBHIX, KOOPANHAIMIO M OPraHU3alUI0 pa3padOTKU M YIPABICHNUS IIKOJIBHON y4eo-
HOM M HCCIIEI0BATENILCKOW TPOTrPaMMOii; BO-BTOPBIX, 3TO YIIPaBICHUE OOYYCHHEM OT IEepBOHA-
YaIbHOM ITOJrOTOBKH Y4EOHBIX MaTEPHAIIOB JI0 pa3padOTKU U peasT3aliii y4eOHOH MPOrPaMMBL.

Omoen no pabome co cmyoenmamuy OTBEUAET 3a UJCOIOTNUYECKOE BOCIIUTAHUE CTYJICH-
TOB, OOy4eHHE 3aKOHAM M JWCIUIUIMHAM, HPAaBCTBEHHOE BOCIHTaHUE, 0Opa3oBaHME B 00Ja-
CTHU IICUXUYCCKOTI'0O 310POBbA U YIIPABJICHUC ITOBCCAHCBHLIM ITOBECACHUCM.

Yr1oOBI YYUTECIA MOITIM TOCTOAHHO IMOBBIIIATH CBOU Hqu)eCCI/IOHaJ'H)HI)Ie KadyeCTBa, I1KO-
Ja BHENIPSET CHCTEMY YIpaBleHHs cepTH(UKaTaMu JUIS MOBBIMICHUS KBATU(PHUKALUN YUHUTE-
neii. CBUIETENBCTBO O HETIPEPHIBHOM 00Pa30BaHUH MCIIONB3YETCS JUIsl PETUCTPAIMA M ydeTa
TIOJIOXKECHUS YUUTEIICH, IOy YaroNHiX TOMOTHUTENIbHOE 00pa3oBaHue.
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