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DESIGN OF A PERMITTED NETWORK USING FIBER-
OPTIC-BASED SOLUTIONS MATHEMATICAL MODELING

The main goal of the research is to increase the speed of exchange in
broadband subscriber access networks, primarily using PON technology,
since the needs of subscribers are constantly growing and modern
structures can no longer provide them.

This article discusses the PON technology, types of WDM technology,
equipment designed for communication networks using WDM, designs
and parameters of WDM multiplexers. The possibility of implementing
WDM-TDM hybrid multiplexing in existing PON systems is considered.
Conclusions are drawn about the relevance of the use of this technology
in order to modernize existing access networks.

The rapid development of technologies for the production of
electronic optical devices and optical fibers made it possible in the
mid-80s to use fiber to connect individual users and organizations.

The launch of the first distribution networks was carried out using
point-to-point topologies, but a few years later the technology of passive
optical networks (PON) was created, which allows organizing point-to-
point topologies.

Keywords: WDM technology, hybrid multiplexing WDM-TDM, PON
systems, AWG multiplexer, mathematical models.

Introduction

The emergence of fiber networks was an important event that gave a powerful
impetus to the process of informatization of society.
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The first systems found application in military applications with telephone
networks and used multimode gradient fiber for data transmission.

The next step is to switch to a single-mode fiber, which allowed to increase
the speed and increase the maximum distance over which data can be transmitted.
Traditional microwave and satellite data transmission systems began to replace
optical trunks.

PON allows you to create a broadband multiservice network through which,
in addition to standard types of traffic and simple types of services, many other
data can be transmitted.

The main part

With the development of the Internet, the number of communication services
provided is constantly growing, which leads to an increase in the flow of data that
needs to be distributed. This forces mobile operators to look for new opportunities
that increase the capacity of transport networks [1-2]. When making a decision,
it is necessary to take into account the efficiency of the network, the needs of
subscribers, and the potential for further development of the network:

A hybrid service model is used to provide access to NGN services through
the PON. The implementation of the logical model of access to NGN services via
the PON is shown in Figure 1.

Figure 1 — Implementation of the logical model

When organizing access to Triple Plane services in the sections between
subscriber equipment (optical network terminal — ONT), three VLAN services are
organized on the latter equipment (the VLAN service model is being implemented),
including one VLAN for the distribution of Internet traffic, VoIP and IPTV traffic.
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The ONT hardware compares the physical port identifier for connecting subscriber
equipment and the corresponding VLAN service identifier[4-6].

Under the influence of temperature and humidity, the total losses and the
back reflection coefficient may increase, which leads to an increase in the number
of errors in the transmission of information. A great contribution to the study
of the influence of temperature and humidity on the reliability of electrical and
optical elements was made by N. Sinnadurai, whose empirical equation reflects
the relationship between the time of failure, temperature and humidity of the
environment in which the system under study is located.

(1.1)

where t1 and t2 are the time of occurrence of failures at temperature T, T, (Kelvin)
and relative humidity RH, ,, respectively;

k is the Boltzmann constant, eV/K;

E -activation energy;

X is the coefficient of influence of humidity.

To calculate the activation energy, it is necessary to conduct tests under
various temperature conditions and constant humidity (RH, = RH,). In this case
, the expression has the form [6]

tl /l‘2 :e(EA/kXTl_EA/kXTZ), (1.2)

EA when expressed:

, (1.3)

To calculate the coefficient of temperature exposure, it is necessary to conduct
tests at a constant temperature and different humidity (7, = 7). In this case, the
expression has the form

t,/t,=(RH, /| RH,)" (1.4)
We get X:

X =log &Ey/RH, N /t, , (1.5)
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Substituting the values of the activation energy and the coefficient of moisture
exposure into the expression, we can calculate the operating time of the element
to failure at the specified values of temperature and humidity.

One of the main elements of passive optical lines is a fiber-optic cable. An
important aspect of the reliability of optical cables is the value that characterizes
the voltage in the optical fiber. As a rule, the concept of relative elongation (%)
of an optical fiber under the action of a tensile load is used to estimate the voltage
in an optical fiber. Knowing the relative elongation of the fiber, we can calculate
the time to failure using the following expression

7 =2 1077 .x—m.s’ (16)

where T, is the failure time, x is the elongation of the optical fiber (%).

When working on a cable, an increase in its fiber occurs due to factors such as
temperature drop, third-party interference in the performance of work, vandalism,
etc. Control of fibrous tension allows you to identify the problem area in time and
take the necessary measures to restore it.

Network architecture. The network architecture modeled by Optisystem is
shown in Fig. 1.

Figure 2 — Network architecture
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It is based on the use of two-level AWG multiplexers. The first level is the
NxN AWG multiplexer (Fig. 2), which connects the optical transmitting equipment
with N remote nodes [8-9].

Figure 3 — Multiplexer of the first level of the AWG

These remote nodes use the initial bandwidth and adjacent AWG FSR of 2
for each of the output ports ... N will have a wavelength of 1khn. The ONU has
two receivers. The Multicast receiver is a simple photodetector. A single receiver
can also modulate streaming data. Any device capable of remotely modulating
the carrier sent from the OLT is suitable for use as a reflecting semiconductor
amplifier (RSOA). Since ONU has no light generation, they are independent of
wavelength. However, the raw optical media must be sent from OLT. The second
level with the AWG multiplexer is shown in Figure 3 [9-11].

Figure 4 — Second-level AWG multiplexer
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Simulation results — to check the quality of the transmitted signal and the
correctness of modeling the network topology on the end-user side, a diagram of
the signal source is shown (Fig. 4).

Figure 5 — Diagram of the source on the end user side of the signal

Conclusion

This article examines the requirements for services provided to subscribers
in broadband access networks, network topology, PON network structure, and
assesses the reliability of a passive optical network. The study showed that
networks built using PON technology are the most promising and convenient for
scaling and improvement.

During the writing of the article, all the tasks were completed and the results
of the model were obtained. The WDM optical multiplexing technologies are
considered, which make it possible to increase the efficiency of using a single-wire
structure and the parameters of optical multiplexers and demultiplexers, as well
as the parameters of optical fibers. A mathematical model of a hybrid network
based on the new TDM and WDM PON is proposed.
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TAJHBIKTBI-OIITUKAJIBIK HET'I3IHJIE HIEINIMJIEPAI
KOJIAAHA OTBIPBIIL, PYKCAT ETIIT'EH KEJITHI 7JKOBAJIAY
MATEMATUKAJIBIK MOJAEJIBAEY

JKypeisineen 3epmmeyiepoiy Heeizel MaKcamvl KeH JHCONAKNbL
abOHeHmMmMIK KOJ JicemKi3y Jiceninepinoe, ey anovimen PON mexunonozusicol
OOUbIHULA AMACY HCBLIOAMOBIZbIH APMMBIPY OOILIN MAOBLIAObI, OUMKEHI
aboHenmmepOiy Kadicemminikmepi yHemi ocin Keneli JiCoHe Kaszipel
3aManabl KypbliblMoap onapobl KAMMAMAacsl3 eme aimaiob.

byn maxanaoa PON mexnonoeuscol, WDM mexnonocuscoiuviy
myprepi, WDM xemezimen batinanvic diceniiepie apHaniean icadovlx,
WDM  myremunjekcopiapbiubly — OU3auHbl  MeH  napamemplepi
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Kapacmupoiizan.  Kondawvicmazol  pon  oacytenepinoe  WDM-
TDM  cubpuomi  MyIbmMunjeKCuHeiH Jicy3eee  acolpy  MYMKIHOL2I
Kapacmulpoliadvl. Kondanvicmazvl Ko JcemKizy Hceniiepin Hcayablpmy
MAKCAMbIHOA OCbl  MEXHON0LUSHbL  KOAOAHYOblY O63eKminizi mypavl

KOPbIMbIHObLIAD HCACALObI.

DNeKmpoHObIK, — ONMUKANLIK — KYPbLI2bLlAp — MEH — ONMUKAIbIK
ManuvlKmapobl  OHOIPY — MEXHONOSUSACHIHbIY — KAPKbIHObL  OAMYbl
80-oicoL10apobiy opmaceinoa dicexe NAUOAIAHYUBLIAD MeH YUbIMOApObl

KOCY YUliH ManublKmsl RAUOAIanyea MyMKiHOIK Oepoi.

Aneawkpr  mapamy  diceniiepin  icke  KOCy — HyKme-HyKme
MONONOUSNAPLIH KOTOAHY APKbLIbL JCYy3e2e ACbipbliobl, Oipax OipHeute
JHCOLLIOAH  Kelin HyKme-HyKme MONONOSUANApbIH  YlbiMOacmulpyed
MYMKIHOIK bepemin naccuemi onmukanwi sceniiep (PON) mexnonozusicol

2HCACATOB.

mynomuniexcuposanus  WDM-TDM 6 cywecmeyrowux cucmemax
PON. Coenanvl 66180061 00 aKMyanbHOCMU RPUMEHEHUs. MO
MEXHON02UU C YETbl0 MOOEPHUIAYUU CYWECTBYIOWUX cemell OOCmynd.
Cmpemumenvroe pasgumue mMexHOI0Ull NPOU3B00CMEd eKMpPOHHO-
ONMUYECKUX YCMPOUCME U ONMUYECKUX B0T0KOH NO360IUILO 8 cepeouHte
80-x 20006 ucnonvzosame OnNMOBOAOKHO OJisi NOOKIIOUEHUS. OMOCTbHbBIX
noav308ameell U OpeaHu3ayull.

3anyck nepguvix pacnpedenumenvuvix cemell OCYUECMBIAICS C
UCNONIL30BAHUEM MONONO2UL «TNOYKA-TNOUKAY, HO HECKOILKO Jieth CHYCINsL
Oviia cozdana mexnonozus naccugnvix onmuueckux cemeti (PON),
N03601AI0WASl OP2AHU30BLI8AMb MONONOSUU (IMOUKA-MOYKAN.

Knrouesvie cnoea: Texnonozus WDM, 2ubpuoHoe
mynemuniexcuposanue WDM-TDM, cucmemvr PON, mynsmuniexcop
AWG, mamemamuueckue Mooenu.
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NMPOEKTUPOBAHUE PASPEIIEHHOM CETHU C
HCHOJb30BAHUEM MATEMATHYECKOT'O MOJEJTUPOBAHUS
PEIIEHUM HA BOJIOKOHHO-OIITUYECKOM OCHOBE

OchogHol Yenvio NPOBOOUMBIX UCCTCO0BAHUN AGAEMCSL NOGbIUEHUE
cKopocmu 06MeHa 8 cemsix UUPOKONOIOCHO20 AOOHEHMCKO20 OOCMYNd,
npesicde 6cezo no mexvonocuu PON, m.x. nompebnocmu abonenmos
NOCMOAHHO pACMYm U CO8PEMEHHble CMPYKMYpPbl Yice He MO2Ym Ux
obecneuums.

Jannass  cmamosi  paccmompena  mexuonoeus PON,  6uowi
mexnonocuu WDM, obopyodosanue, npeOHasHauenHoe Olisl cemell Ces3u
¢ npumenenuem WDM, koncmpykyuu u napamempbl My1omMunjieKcopos
WDM.  Paccmompena — 803MOJNCHOCMb — peanuzayuu  SUOPUOHO20
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PRINCIPLES OF FORMATION OF «SMART CITY»

The article considers the basics of the technology of Smart City. The
development of «Smart Cities» is associated with a comprehensive study
of the general system of settlements. The purpose of the study is the use
of the system of indicators for the objective assessment of the territory, as
well as the definition of the impact of each part on the overall assessment
of the functioning of the «Smart Cityy. The leading method of research is
a comparative analysis of international ratings, surveys of experts and
a comprehensive study of indicators. The article analyzes the work of
specialists working in the field of research «Smart Citiesy» and technology.
The purpose of this article, based on a wide range of available sources,
is by comparing the most developed smart cities in the world, to express
the general elements and principles of forming a smart city. For this
purpose, a retrospective analysis of the transformation of the concept of
«smart cityy was conducted. performed and the main characteristics of
the modern interpretation of the intelligent city are distinguished.:

Keywords: Smart City, Smart Home, 10T, Energy, ICT.

Introduction

The creation of a smart city (the name comes from the English phrase
Smart City) is a holistic scheme for connecting communication technologies and
information with the Internet of Things, which helps to facilitate the management
of urban processes and improve the concept of life for citizens.

The main tasks of a smart city:

1) monitoring and bringing up-to-date information to managers;

2) creating and maintaining feedback between management and residents;

3) putting in order the general situation.

One of the most important advantages of this system is an increase in the
standard of living, convenience, and also requires a minimum of costs that arise
during the entire work process. Achieving these positive results is a consequence
of automated work that does not require the use of analytical skills.
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The concept of a «Smart City» has arisen relatively recently, so it does not
yet have a definite meaning. According to experts, the management mechanism
is information about residents.

The smart city is constantly improving in its work, since the receipt and
processing of data has become an ongoing process. With the help of built-in
sensors, the process of receiving data from the population and electronic devices
takes place. The study of the obtained information ends with optimization, which
resolves ineffective situations.

Currently, in solving the problems of modernizing the economy and
innovative development of Kazakhstan, information, knowledge, the widespread
use of information and communication technologies, solving the problems of
optimal use of natural resources, ecology, as well as the formation of a social
environment are used.

Currently, there are various types of control systems Smart home, providing
convenient use, while distinguishing stationary and remote control. Distinctive
feature stationary is a relatively fixed position of the source control, because of
which control is possible from one point of the house or apartment using wall
panels or a personal computer; equipment remote type allows you to control your
smart home from anywhere planets where there is access to the Internet or cellular
communications.

Let’s characterize the main modern features (functions) smart home, such
as energy efficiency, security, controlled lighting and climate control. Energy
efficiency. The energy saving function in the «Smart Home» is one of the main
ones. In modern homes, various electrical equipment that consumes a significant
amount electricity, while the networks often do not withstand high loads.

The energy management function makes it possible to organize the system
priorities: by testing all connected equipment and discovering, that the reserve is
exhausting its capabilities, it will turn off the device that was the lowest priority
is assigned .

Energy management function allows you to significantly reduce energy costs,
make a house energy efficient. It is also significant that with remote control the
owner will always be able to virtually visit his own house and set up operation of
energy consumption sources.

The energy saving function is somehow connected practically with all other
subsystems of the engineering infrastructure of the «smart home»: with climate
control, lighting, audio, video equipment, and therefore, it allows to increase the
energy efficiency of the house in the complex.

Security. Home security is one of the historically the established imperatives.
All modern security systems in «Smart Home» is built on the implementation
of three essential functions — access control, security and fire alarms and video
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surveillance, — what allows you to organize comprehensive protection of
the building, as well as the adjacent him territory [4]. So, over the control of
unauthorized intrusions two systems respond simultaneously — motion control
and CCTV. Security systems are spreading, Integrated with TV, audio and video
systems, with power supply of the building and territory.

The smart home can simulate the presence of the owners, which ensures
fundamentally different quality of safety. To simulate according to the specified
the scenario in the rooms periodically lights up and turns off the light, music begins
to sound, etc., thereby creating the effect of the presence of the owners at home.

Lighting. Controlled lighting can significantly increase comfort and safety
of living in the house. This is due to the possibility entering into the memory
of the home control system of various lighting scenarios, that meet the wishes
and mood of users. Pre-programmed scenarios control each light source in in
accordance with the given algorithm, and, as in the interior as a whole, including
every room in the house and outside. Solutions based on lighting control in the
«smart home» are unusually diverse, starting from automatically adjusting the
light in a certain place when any event and ending with remote control of light
accompaniment of the event.

Climate control. Climate control helps create the most comfortable physical
environment in a smart home. The idea of a climate control implies centralized
heating control, air conditioning, supply and exhaust ventilation to maintain the most
comfortable conditions in the premises, a given temperature level and humidity,
fresh air supply. So, automation of heating allows control the microclimate not
only throughout the house, but also to install individual parameters for each room,
automatically adjust the operation of the equipment when the external temperature
changes background, taking into account the presence or absence of the hosts. In
addition, the system «Smart Home» allows you to remotely control heating and
control serviceability of equipment.

Material and methods

Foreign and domestic articles about smart cities were analyzed. And also
an analysis of Russian and Kazakhstan smart cities was carried out and the main
aspects for their formation were identified.

Results and discussion

Some researchers believe that a «Smart City» cannot consist only of
good infrastructure and sustainable energy supply, as well as human capital,
contributions and citizen feedback. Together with the above studies, the rest of
the articles are related to «Smart City». So, Pascual Berrone insists that logistics,
transportation costs, travel time, human capital, investment activity and much more
depend on this parameter. In this regard, a new approach to smart urban planning
should target compact cities, well connected internally and with each other with
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convenient access of citizens to all segments of the population. E. Dolgikh traces
the relationship between the concept of «Smart City» and sustainable development
that insists that it is unwise to run a city without «sustainability», because any
decision made must take into account both social, economic and environmental
benefits in the short and long term.

The vast majority of experts and specialists believes that the near future
belongs to smart cities, smart homes and smart things. Now is the time for a
thorough qualitative and quantitative analysis in order to modernization of urban
infrastructure, taking into account the criteria of smart cities. Including the
introduction of the term «smart city» into business circulation makes it necessary
to specify it.

The term «smart city» was introduced relatively recently, and the
unambiguous interpretation of this there is still no clue. The most common are
summarized in table. 1.

Table 1 — Scientists’ approaches to the definition of a «Smart City»
Author Definition

Ablameiko M. The use of modern technologies in urban spaces with active

Ablameiko S. participation of citizens in these processes.

Author Definition

Ivanov Z. Z. A city that uses communication and information technologies in the

Ivanova Z. SH. to increase the efficiency of resource use, improve the standard of

Nikaeva R. M. living nor the quality of service for the city’s population, as well as
reducing the level of impact environmental impact

Krivenko A. A. The use of modern technologies in urban spaces with active

Moor B. K. participation of citizens in these processes

Stroev P. V. The modern concept of integrating information and communication

Reshetnikov S. B. | technologies for urban property management in order to improve
quality life of the population with the help of urban informatics
technology, which increases efficiency of service and satisfaction of
the needs of residents on the basis of three types of basic networks:
communications, the Internet and the «Internet of Things» (Internet
of Things, [oT)

Conventionally, three types of smart cities can be distinguished in Russia.
The first includes those cities in which separate systems of the digital city are
implemented, but a unified development strategy is similar systems have not yet
been developed. The second stage of smart city development is the integration stage
disparate intelligent city management systems into a single manageable system,
for how the synergistic effect is achieved. New cities can be distinguished into a
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separate cities where smart principles of organizing the urban environment are
taken into account even at the design and construction stage. In Russia, among
such examples are Innopolis in the Republic of Tatarstan and Innograd Skolkovo.
It should be noted that in December 2017, a unique tool for smart cities NIITS.
This research work was carried out by AO. National Research Institute of
Technology and Communications. NIITS managed to create the main indicators
to identify the level of development of smart city technologies in Russia cities.
The indicators give a clear idea of which direction the city is going to take when
developing a smart city strategy.

Picture 1 — Key areas of the «Smart City»

According to the innovation cities rating compiled by the Australian global
innovation agency, the top 3 in the list of smart cities in the world are occupied by
London, New York and Tokyo. In Kazakhstan, the authorities of Astana, Almaty
and Shymkent have been actively involved in the implementation of Smart City
technology for several years.«Smart cities» direction targeted at introduction of the
smart city concept in the cities of Kazakhstan with the aim to increase quality of life
and security of city dwellers is implemented in Kazakhstan within the framework
of the state programme «Digital Kazakhstan». In 2018 the implementation of the
projects Smart Astana and Smart Almaty was begun, pilot projects for testing of
individual smart city elements in 17 country regions were launched, as well as a
pilot Robopolis project launch was performed on the territory of EXPO.
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Thus, it is planned to polish the environmental smart city directions in the
Akmola and East Kazakhstan regions.

Currently the following stages of introducing a smart city in the cities of
Kazakhstan are distinguished:

—2017 — development of the Smart City concept;

— 2018 — introduction of universal solutions (cloud EDMS, paper free, etc.);

— 2019-2020 — introduction of industry-specific solutions (telemedicine,
school management systems, etc.);

—2021-2023 — interaction according to the principle of joint innovations.

In Astana the project «System of Complex Life Support» has been implemented
since 2012. Part of these directions refer to the sphere of environmental protection.
Segments of creation of a data processing centre, operational management centre
and intelligent contact centre are functioning within the framework of the project.
Initiatives in the direction of «Smart Street Lightingy» [35].

In the city of Akkol of the Akmola Region a pilot project for the introduction
of modern technologies Smart City Smart Agkol [36], in which intelligent systems
must ensure efficient functioning of city services, security and comfort of residents,
is being implemented.

Kazakhtelecom JSC, where the data processing centre has been created, has
become its infrastructure operator. The centre implements data collection from all
systems of video surveillance, environmental monitoring, control and accounting
of energy resources, road traffic management, fire safety operating in the city.
Infrastructure of the situation centre allows organizing inter-agency interaction,
demonstration of solutions for tactical and strategical city management, including
work of public utility companies, aggregation of reliable and timely data about
city resources and security.

Conclusion

Smart City elements in the cities of Russia and Kazakhstan are most common
in the field of transport system, utilities, power, industry and security.

The level of development of Smart City technologies in selected cities of
Russia and Kazakhstan at the moment is fragmented being represented by local
solutions or individual subsystems. Among the key reasons the following can be
mentioned:

— An insufficient level of cities’ funding for the implementation of
development projects, including due to cities’ budgeting specifics,

— An insufficient level or lack of a legal and regulatory framework, regulatory
procedures, requirements, opportunity for the introduction of digital technologies in

the urban economy in relation to several issues,

—Too high depreciation rate of infrastructure, which does not allow for active
introduction of new technologies and digital solutions within the framework of the
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Smart City concept,

— Low level of readiness of technologies for the use in the process of
introduction of Smart City elements enabling for efficient integration and
processing of data of different urban economy sectors;
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«SMART CITY » KAJIBIITACTBIPY IPUHIUIITEPI

Maxkanaoa Smart City MEXHON02USCHIHbIH Heziz0epi
Kapacmulpoliaovl. «AKbLiobl Kanaiapovly oamvlmy eidi MeKeHOepOiH
JdHCAMNbL  HCYUECiH KewleHOl 3epmmeymen Oatianvicmol. 3epmmeyoiy
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icmeyin orcannvl basanayaa scepin anblKmay. 3epmmeyoiy HcemeKii 90ict
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CAyanHamMacyl Jcone Kopcemxiwmepoi scan-sicaxmol sepmmey. Maxanaoa
«AKbLIObL  Kananap» MeH MexXHON02UANAPObl  3ePmmey  CaldcbIHOA
HCYMBIC ICMEUMIH MAMAHOAPObLH HCYMbICHL Mandanaowl. Kon sceminoi
Oepekke30epiiy Key ayKbIMblHA He2i30en2eH Oyl MAKAIaHblH MAKCamol
- olemoei ey OamvleaH CcMapm Kalaiapovl CAIblCIMbpy, aKbliObl
Kanamsl KAIinmacmulipyOblly HCaansl dieMenmmepi Men npuHyunmepin
kepcemy. Ocbl Makcamma «aKpliobl Kaiay» myHcblpbLMOAMACHIHbIY
MPAHCHOPMAYUACHIHA PEMPOCHREKMUBHE MALOAY HCACAObL. OPLIHOANObL
JHCOHE BUAIMKEPIK KANAHbIY 3aMAHAYU UHMEPNPemayusicolibly He2isei
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INPUHIUIIBI ®OPMHUPOBAHUA «SMART CITY»

B cmamve paccmampusaromes ocnosvl mexuonoeuu Smart City.
Paszeumue «Ymubix 20po006» C6:83aHO ¢ KOMNWIEKCHbLIM U3YYEHUEM
obweil cucmemvl HACETEHHbIX NYHKMOS. Llenvio ucciedoganus sensemcs
UCNONL308aHUE CUCmeMbl noKazameneil O  00beKMUBHOU OYEeHKU
meppumopul, a maxdice Onpeoeiiehue GIUAHUA KaxicOOU yacmu Ha
00WYI0 OYEeHKY PYHKYUOHUPOBAHUsL « YMHO20 2opoday. Bedywuii memoo
UCCILO08AHUSL — CPABHUMENbHBLIL AHAIU3Z MENCOYHAPOOHBIX PEUMUH208,
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OPIrAHUKAJBIK KbILWKbINGAPAbIH T¥TKbIPNbIK
KO30®ULNEHTTEPIHE TEMIEPATYPAHbBIH
OCEPIH 3EPTTEY

byn evinvimu makanaoa mazam eHimoepinoe dcui KONOAHLLIAMbIH
CipKe  CYbIHblY — JHCOHE — JICY3iM  KbUUKBUIbIHBIY — OUHAMUKATIBIK,
KUHEMAMUKAAbIK, MYMKLIPILIK KOIDGuyuenmmepiniy ammocghepanvix,
KblcblMOa memnepamypasa moyenodilikmepi modcipubenik onuieyiep
MeH DUBUKATBIK 3aHOBLIBIKMApPObL, (HOpMynanraposl KoaO0aHy apKblibl
sepmmenin  anviKmanzan. Folibimu drcymeicma modicipube ducysinoe
anvlnean — 3epmmeyiepOiy  HOMUdICENEPIMER  CYUblK, — Oopmanapobly
MYMKbIPALIKMAPLINA  COIPMKLL  Napamemprepoiy ocepiepin aHbIKmay,
MYmMKbIp — A2blHHbIY — 2UOPOOUHAMUKACHIL — CHIPMKbL  napamempiepoi
e32epmy  apKwlibl  backapysa JicoHe  Onapobl  MACLIMANOAyOdabl
MexXHONO2UANLIK — yoepicmepze  KOAOaHyed  MYMKIHOIK — myabl3a0bl.
Opzanukanvlk, KulKbLI0apObll —MYMKbIPIbIZbIHA  MEeMRePAmypanbly
acepi  anvikmanovl. (300-400)K memnepamypa apanvizbiHoa op
Mypai  apHaiapmen aKKamodzbl MYMKbp OpPMAMbIY YUKENIC JHCoHe
2UOPOOUHAMUKANBIK KeOepeinep 3epmmendi. Toocipubenik  enuieyiep
CYUBIKMAapObiy MYMKBIPIbIK K03 uyuenmin AHBIKMAUMbIH
knaccuxanvik Cmokc odiciHe HezizOenceH. Ammocghepanvly Kvicvimoa
cytisikmapoa Kepoiy epasumayuanvix 6piciHiy ocepiHeH KyaaumbiH
KOpeacolih wapoblly JCbLIOAMObI2bl MeH YI2IHiY MeMNnepamypacbiHbly
eszepicmepi asmomammul mypoe  OaulelmiH  KOHObIp2blOa — icKe
aceipuinovl. Makanada anzaws pem JHCUHACMBIPBLIZAH KOHOLIPSbIHLIY
KYPbLIbLIMbL KeNMIPINeer JHcoHe OP2aHUKAIbIK KbIUKbIIOAPObIY KAlbINMbL
KblCIMOA2bl  OUHAMUKATLIK — JICOHe — KUHEMAMUKANLIK — MYMKbIPAbIK,
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K03 uyuenmmepiniy memnepamypaza moyenolikmepiniy epaguxmepi
MYp2bI3bLAbIN, — ANbIHEAH — HOMUdICENepee  MEOPUSIbIK, — MypablOaH
mycinikmemesnep 6epineen.

Convlmen Kamap 2blibIMU-3ePMmey HCYMbLCbIHOA MblC-KOHCMAHMAH
mepmodicydul apkulivl yaeiiepoiy opoip 10°K caiivin memnepamypanol
onuey KepHeyliK JicoHe memnepamypa KOOPOUHAMACHIH KOJOAHbIN
aHbIKmay 90ici KopcemineeH.

Kinmmi  ce30ep: opeanukanvly —KblUKbIIOAD, OUHAMUKATILIK,
KUHEMAMUKABIK  MYMKbIPAbIK  Kodpuyuenmmepi, gdomoouoomap,
memnepamypa pemmeziul.

Kipicne

3aMaHay¥ XapaTbUIBICTaHy JKOHE TEXHHMKa FBUIBIMIAPBIHBIH HEri3ri
MiHZETTEpiHIH Oipi CYHBIKTap MEH KaTTh JIeHeJIepre Kocrnauap Kocy HeMece ojlapra
CBIPTKBI ITapaMeTpIIepMEH acep €Ty apKbUIbl (KOHIICHTAIMSICHIH ©3rePTY, KbICHIMHBIH,
TeMIlepaTypaHbIH, OPiCTEp/IiH) TaMAK OHIM/IEPiHIH, MEANIIMHAIBIK J9Pi-TopMEKTEPIiH
canaJiapbIH )kaKcapTaThbIH, )KOFapbl )KoHE TOMEHT 1 TeMITepaTypaiap/a YIKeH KbIChIMFa
LIBIIAWTBIH OEPIKTIIIKTEPI MBIKTBI KaTThl KOPHITIAJIapAbl CUHTE3/ey OOJIbII
Tabbu1abl. CYHABIKTAP/IBIH, SPITIHIUICPAIH (PU3UKAIBIK, XUMHUSUTBIK, OUOIOTHSITBIK,
KacueTTepiHe, TYTKBIPIBIK, OETTIK Kepiiny, aanadaTalblK CHIFBUIFBIIITHIK,
KOJIEMJIK JKBUTYJIBIK YIIFal0 KOI(Q(UIMEHTTEepiHEe CHIPTKBI MapamMeTpiepIiH acepiH
OLTyliH TEOPUSIIBIK JKOHE NPAKTHKAIBIK MaHBI3bl OTE YIIKeH. OWTKeHI, aTanraH
k03 puIeHTTEepIiH CHIPTKBI apaMeTpiiepre ToyeIIUNKTEPiH aHbIKTay OHJa
OTETIH KYOBUTBICTAP/IbIH MEXaHM3M/IEPIH YFBIHYFA, SHEPTeTHKAIIBIK KYHIIEPiH, XKbLTY
CBIMBIM/IBUIBIKTApBIH €CenTeryre MyMKiHAIK Oepeni. CYHBIKTapIbIH TYTKBIPIBIK
KO3 (PUIMEHTTEpPIH O3repTy apKbUIbI OJIAP/IbIH aFbICTAPBIHBIH JKBULIBIMIBIKTAPbIH
apTTHIPBIIN, KeMiTyre Oonanbl. SIFHM, amaM Oaylackl CYWBIKTap/IbIH aFbICTAPbIHBIH
KbUIIaM/IBIKTapbIiH Oackapa anasbl. COHIBIKTaH, MaKajiaia KecTe Hemece Tpaduk
TYPIHJE KENTipiareH (Gu3MKanblK napamerpiaepiiy Oip-OipiHe ToyennimiKTepiH
Oiy ochl OarbITTa FHUIBIMMEH alHAIBICATBIH MaMaHapra YJIKEH KOMETiH THIi3].
CoHbIMEH KaTap CyWbIKTap/ia KO3FallaThIH 3aTTapFa ocep eTeTiH YHKENiC KYIIiHiH
TaOWFaThIH YFBIHYFA BIKIIA €TEe/I1.

Marepuannap MeH dicTep

OpraHuKalbIK KbIIKBUIAPBIH TUHAMUKAIBIK TYTKBIPJIBIK KOd(duimeri
MbIHa (hopmynameH [ 1-4] ecentenik:

P —P
_ gp2_tm Fe
=9 S ZAR )
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MyHnnarsl, R mapasiH paguychl, v-IapslH KyJ1ay KbIIIaMIbIFbL, R/ cyibIK
KYHBIIFAH BIIBICTBIH PaJMyChl, p, HIAPJBIH, al P CYHBIK THIFBI3JBIKTaphI.
KunnematukaibIK TYTKBIPIIBIK KO3 GHIIEHT] ToMeHAerT (JopMyIaMeH ecenTene/i

[1]:
v=n/p

AYBIpIBIK KYIIiHIH 9CepiHEH 3epPTTENCTiH YIIijIepAe KYIadThIH MapIbIH
KBIIIaMIBIFEl OenrTini Oip yakeIT ©TKEH COH 1V = CONSt pmem ajbIHBII,
KBUIIAMIBIK UV = h/ tp [2, 3] dpopmynaceiMen ecenTeneni. An yarinepain
THIFBI3IBIKTAPBIHBIH TEMIIEpaTypara TOYe T apHalbl BIIBICTA apHOMETPIICPIIH
KOMETIMEH OJIIIeHE ]

3epTTeNeTiH yATiNep, SFHU CipKe CYBl MEH XKY3iM KBIIIKBUIBI apHAbI
3epTXaHaJlap/IaH aIbIHbI

OpraHuKaigblK 3aTTTapAbIH TYTKBIPIBIK KOA(POHUUIECHTIHIH aTMOC(epabiK
KBICBIM/Ia TEMITEpaTypaFra TOyeIIUIITiH 3epTTey MaKCaThIHAA TOMEH/E KEeTipUIreH
(1-cypeTt) aBTOMATTAHIBIPBUIFaH KOHABIPFBI JKHHACTBIPBULBL.

TP

ATK

-

AANSANNN

[

Cyper 1 — Cy#BIKTapABIH TYTKBIPIBIK KOAQUIIMEHTTEPIHIH TeMIlepaTypara
TOYEJLAUIIITIH 3epTTEHTIH KOHABIPFBIHBIH KYPBIIBICHI

1-cyperTe opraHHKaJIbIK KBIIIKBULAAPIBIH TYTKBIPIBIK KOAQPHUIHEHTTEPiH

(300—400)K temmeparypa apaibIFbIHIa aTMOC(HEPATBIK KbICBIMIA 3epTTCHTIH
ABTOMATTAHBIPBUTFAH KOHIBIPFBIHBIH KYPBUTBIMBI KEITIPLUITCH.
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1 — 3epTTeneTiH CYHWBIKTHIK; 2 — auamerpi (5—6) MM KoprachklH map; 3 —
CYHMBIK KYHBUIFAaH HMJIMHIP BIIBICTBIH OCIMEH LIapIbIH KO3FaIyblH KaMTaMachl3
eTeTiH TyTikie; 4 — J[proap bIIBICTHIH KbUTY/IbI OKIIAYIalThIH ayachl3 KEHICTIT1,
5 — WIBIHBI TEKCTOJHUTTEH XacalFaH Kakmnak; 6 — ¢goroauoarap; 7 — »apbiK
ke3nepi; 1{C — uudpasr cekynmnomep; T — Tok ke3i. KopracelH mmiap xorapbiaa
OpHaJacKaH (OTOIMOIKA TYCETIH JKApPBhIK COYJICCIH KHBII OTKCHIE MU(PIBI
CEKYHJIOMEP KOCBUIA[IbI, aJl TOMCHJICTICIHEH oTKeH e onripineni. Exi THOATHIH
HeMece XKapbIK Ke3JepiHiH Oip-0ipiHeH apa KambIKThIFbl h-ka Ten llapabiH ocsl
KAIIBIKTHIK JKYPYre KEeTKEH YaKbITBHIH OJIIIEI, )KbULIaMIBIFbIH ecenTenMis. 8 —
MBIC-KOHCTaHTaH TePMOXKYObI, 9 — HUXPOM CBIM OpaJIFaH KaTyIIKa (KbI3/IbIPFBILL).
3epTTeNneTin yariiepaiy TeMneparypanapsiHbig e3repici apoip 10°K caiibin (TP)
temneparypa perrenrimrid (ATK) aiiHanmansl TOK Ke3iHiH KOMETiMEH eJIIIeHe .
CyHMBIKTBIH THIFBI3BIFBI KECTE/IE KOPCETUIreH TEMITepaTypara ColKkec OpHOMETPAIH
KeMerimMeH ejmenai [9-11].

Hotum:kenep MeH TankpLiayaap

Toxipube Xy3iHIe OJIIEHTeH JXKOHE €CENTEJIreH MapaMeTpiepain
TeMIiepaTypara Tayenaulikrepi 1-2 kecrenep/e KenTipijrex.

Kectre 1 — Cipke CybIHBIH AMHAMHUKaJIBIK, KHHEMAaTUKAJIBIK TYTKBIPIbBIK
K02()HUIMEHTTEePIHIH J)KOHE THIFBI3/IBIFBIHBIH, KOPFACHIH IIAP JKbIIIaM/IbIFbIHBIH
TeMIlepaTypara Ty e IiIiri

Becmnux Topaiiebipos ynusepcumema, ISSN 2710-3536.
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Kecte 2 — XKy3iM KbIIKBUIBIHBIH JTUHAMHUKAJIBIK, KHHEMATHKAJIBIK TYTKBIPIBIK
K03(hPULNEHTTEPIHIH JKOHE THIFBI3AbIFIHBIH, KOPFACHIH IIap KbUIIAMIBIFBIHBIH
TeMIlepaTypara TyeNnIiiri

Temmneparypa | YakpitT | Xbuinamaslk | ThIFBI3IBIK JlnHAMUKaIIBIK Kunemarukanbik
T,K t,C vx107 m/c p, Kr/M? TYTKBIPJIBIK TYTKBIPJIBIK
k03¢ dunuenTi K03 dunueHTi
nx102 He/m? vx10¢ m%/c
300 3,85 7,79 1760 1,27 0,72
310 3,67 8,17 1747 1,09 0,62
320 3,49 8,59 1735 0,92 0,53
330 3,30 9,09 1721 0,76 0,44
340 3,13 9,90 1709 0,59 0,34
350 2,96 10,13 1695 0,41 0,24
360 2,78 10,79 1683 0,26 0,15
370 2,61 11,49 1668 0,10 0,05
380 2,42 12,39 1654 0,02 0,01

Temmneparypa | VYaxbiT | XKbuimamasik | ThIFbIZABIK JIMHaMUKaJIbIK KunemaTukanbik
T,K t,C vx10-3 m/c p, Kr/M? TYTKBIPJIBIK TYTKBIPJIBIK
k03 dumyenHTi kod(dunuenTi

nx1072 He/m? vx10° m%/c

300 3,95 7,59 1050 1,25 1,19

310 3,75 8,00 1039 1,07 1,02

320 3,59 8,35 1029 0,93 0,90

330 3,42 8,77 1018 0,82 0,80

340 3,24 9,25 1006 0,73 0,72

350 3,04 9,86 994 0,66 0,66

360 2,87 10,45 982 0,59 0,60

370 2,68 11,19 970 0,52 0,53

380 2,51 11,95 959 0,47 0,49

390 2,33 12,87 941 0,42 0,44

400 2,14 14,01 928 0,33 0,35

28

Cyper 2 — Cipke CybIHBIH JUHAMHKAIBIK TYTKBIPIBIK KO3 GHUIUEHTIHIH
TeMIIepaTypara TayesIiIir
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Cyper 3 — Cipke CybIHbIH KHHEMaTHKAJIBIK TYTKBIPJIBIK KO3 GHUINEHTIHIH
TeMIlepaTypara TyeNiiri

Cypet 4 — Xy3iM KbIIIKbUIBIHBIH KHHEMATHKAIBIK TYTKBIPJIBIK
K03(h(PUIMEHTIHIH TeMIlepaTypara ToYeJIUIiri

30
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Cyper 5 — JKy3iM KBIIIKBUIBIHBIH TUHAMHKAJIBIK TYTKBIPJIBIK
K03()(PUIMEHTIHIH TeMIlepaTypara ToYeJIUIiri

3epTTeNin OTBHIpFaH YATUIEPAiH TYTKBIPJIBIK KOdQduUUEeHTTEPI
TeMIiepaTrypa apTkania kemuai. TYTKBIpIBIK KOG GHUIUEHTTEP/IH TeMIlepaTypara
TOYEJIUTIKTEPiHIH ChI3BIKTHI OaIJIaHBICTAH AYBITKYBI OJIAP/ABIH MOJIEKYIaJIapbIHBIH
acepiiecy MeXaHM3MIEPiHIH aKTUBALUSUIBIK YHEPTHSAIaPBIHBIH epeKIIeTiKTepiHe
OalnaHbICTBl. By Toyenainik (GU3UKaNBIK 3aHIBUIBIKTApBIHA COUKEC Kenei.
3epTTey OaphIChIHIA CIIKAHIAH aHOMAJIbIi KYObLUTBICTAp OaliKamMabl.

KopbITbIHABI

Cy#BIKTapAbIH TYTKBIPIBIK KO QHUIMEHTTEPIH TOKIPHOE KY31H/IE aHBIKTAY
YILIiH aBTOMATTaHABIPbUIFaH KOHABIPFBI )KHHACTBIPBUIIBI.

n=n(T), v=v(T) ToyenaiiaikTepiHiy rpaduKTepi aJFaIl peT TYPFBI3bIIIBL.

Toxipube xy3iHJAE OJIIEHIEeH XXOHE ecenTeyliep apKblIbl aJbIHFaH
napaMeTpIIep/IiH NPaKTHKAJIBIK MaHbI3AbUIBIFBIHA Ha3ap aydapbUIFaH.

MANJIAJIAHFAH JIEPEKTEP TI3IMI
1 Kuxkoiin, U. K., Kukoiin, A. K. Monekymnsipras ¢usuka : YueOHOE
mocobue. — M. : «Hayxka», 1963. — 499 c.

2 Kyxummnr, X. CnpaBounuk ro ¢usuke. — M.; [lep. c HeM. — M. : «Mup»,
1982.-520 c.
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Xabapubl, FeutbiMu-nienarorukansik xxypaai. — Ne 3(43). —2020. — 3—9 6.

11 buxkiritos, T., CemOoueBa, A., bekrtacoBa, A. 3aBUCUMOCTh
koa(duieHTa BI3HOCTH PACTBOPOB OT HANPSHKEHHOCTH MAarHUTHOTO IOJIs. //
Hayka 1 Mup. MexxayHapoaHblii HayqHbId xypHai. — Ne 5(93). —2021. - 13-16c.

REFERENCES

1 Kikein, I. K., Kikoin, A. K. Molekulyarnaya fizika [Molecular physics :
Textbook]. — Moscow : «Science», 1963. — 499 p.

2 Kuhling, H. Spravochnik po fizike [Handbook of physics]. — Moscow :
«Sciencey, 1982. — 520 p.

3 Bizhigitov, T. Zhalpy fizika kursi [General Physics course]. — Almaty :
«Economics», 2013. — 890 p.

4 Bizhigitov, T., Aktaev, E. Molekulalyq fizika [Molecular Physics]. —
Almaty : «Economics», 2017. — 486 p.

5 Bizhigitov, T. Statistikalyk fizika. Fizikalyk kinetika negizderi. [Statistical
physics. Fundamentals of physical Kinetics]. — Almaty : «kEpoch», 2011. —308 p.

6 Saveliev, 1. V. Kurs obshei fiziki. [Course of general physics]. — Moscow :
«Science», 1977. —415 p.

7 Matveev, A. N. Molekulalyarnaya fizika [Molecular Physics]. — Moscow :
«Higher School», 1987. — 358 p.

8 Sirota, N. N. Termodinamika i statisticheskaya fizika [Thermodynamics
and Statistical Physics]. — Moscow : «Higher School», Minsk, 1969. — 466 p.

32

Becmnux Topaiiebipos ynusepcumema, ISSN 2710-3536. Cepus gusuxo-wamemamuueckas. Ne 4. 2021

9 Bizhigitov, T., Amanbayeva, A. N., Nurzhigitova, Z., Kapan U.
Suyktardyn bettik kerilu koeffizientterine temperaturanyn aserin zerttey adisi
[Methods of research on temperature coefficients of aircraft]. In Collection of
materials of the international scientific conference. — Karaganda, 2021, February
25-26,—33-37 p.

10 Bizhigitov, T., Amanbayeva, A. N., Nurzhigitova, Z. Suyktardyn bettik
kerilu koeffizientterine temperature taueldiligin sakina adisimen zerttey [Study of
temperature coefficients of birds with preservation of temperature independence].
In Bulletin, scientific and pedagogical journal. — No. 3 (43). —2020. — 3-9 p.

11 Bizhigitov, T., Sembieva, A., Bektasov, A. Zabisimost koeficienta
vyaznosti rastvorov ot napryazhennosti magnitnogo polya [Dependence of the
viscosity coefficient of solutions on the strength of the magnetic field]. In Science
and the world. International scientific journal. — No. 5 (93). — 2021. — 1316 p.

Marepuan 30.12.21 Gacnara TYCTi.

*T. Buscueumos', A. Amanbaesa’, A. Cetlimxaovip?

1-23Tapasckuii peruoHanbHbli yHuBepcuTeT umeHn M. X. Jlynary,
Pecnyonuka Kazaxcran, 1. Tapas.

Marepuan noctynui B penakuuto 20.12.21.

HNCCIIEJOBAHUE BIINSAHUSA TEMIIEPATYPbBI HA
KO3OPUINUEHTHI BA3ZKOCTH OPTAHUYECKHUX KUCJIOT

B oannoii  mayunoti cmamve  uccre0osamvl  3a8UCUMOCHIU
OUHAMUYECKUX, — KUHEMAMUYecKux  Kodpguyuenmos  6a3xocmu
VKCYCHOU U 8UHOZPAOHOU KUCTOMbL, YACHO UCHONb3YEMbIX 6 NUUJeBbIX
npooyKkmax. AKmyanbHoCms Hay4HOU pabomvl 8 MOoM, Ymo Noay4eHHble
pe3yiomamosl  IKCHEPUMEHMANbHBIX — UCCICO0BAHULL U BbIAGIEHHbIE
3aKOHOMEPHOCMENL GIUAHUSL GHEUUHUX (DAKMOPOE HA BA3KOCHIL HCUOKUX
cped no3eonsiom paspadomams cnocodbl YNpasieHust 2UOPOOUHAMUKOU
8513K020 NOMOKA NOCPEOCMBOM USMEHEHUS GHEWHUX NApamMempos
U UCNONB306AHUSL UX NPU MPAHCNOPMUPOBKE U MEXHOIOSUYECKUX
npoyeccax. Jelicmeue memnepamypbl HA 6A3KOCMU OPAHUHECKUX
Kuciom o6Hapydceno. B memnepamyprnom (300—400)K unmepsare
uccneoo6anvl  mpexue U - 2UOpPOOUHAMUYECKOe — CONPOMUGCHUE
BA3KOU Cpeobl NpU MeYyeHuu No PA3IUYHBIM KAHALAM. 3a8Ucumocmu
OUHAMUYECKUX U  KUHEMAMUYECKUX Kopuyuenmos ucciedyemvix
00pazyos om memnepamypovl npu AMMOCHepHOM OasIeHUU ONPEOeTUNU
C NOMOWDBIO IKCNEPUMEHMATLHBIX USMEPEHU U Qopmyn Qusuieckux
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3aKoHOMepHOCmel. DKCRePpUMEHMANbHbIe USMEDEHUsT OCHOBAHbL  HA
Kknaccuyeckou memoouxe Cmokca, onpedensioujell KodIppuyuenmol
sszkocmu  ocuokocmeil. CKOpocms  C6UHY08020 wlapa, NAOAOWe2o
noo  Oelicmeuem  epasumayuoHHo20 nois  3emau U UBMEHeHUs.
memnepamypuvl 06pasyo8 npu ammocOepHoM OasNeHUU USMEPANIOCH HA
aABMOMamu3upoOBaHHoOL ycmanoske. B cmamve npugedenvl cmpykmypa
azpezama, KOmMopwiil ObLL 6Nepavle COOPAH U PAPUKU MEMNEPAMYPHbIX
3agucumocmelt  OUHAMUYECKUX, KUHEMAMUYECKUX — KodPPuyuenmos
GAZKOCU OPSAHUYECKUX KUCLOM NPU HOPMANBHOM OAGICHUU U OQHO
meopemuiecKkoe 00bSCHeHUe HA NOJYYEHHbIE Pe3YbMambl.

Bmecme ¢ mem, ¢ Hayuno-ucciredosamenbckol pabome NOKA3AHA
MEmoOuUKa usmeperust memnepamypsl 0opasyos uepes xaxcovie 10°K ¢
UCNONL308AHUEM MeOb-KOHCMAHMAHOBOU MEPMONApbl 6 KOOPOUHAMAX
HANPAJICEHUs. U TNEMNePAmypbl.

Knrouesvle  cnosa: opeanuueckue — Kuciomel,  OUHAMUYECKUE,
KuHemamuueckue Kod@ouyuenmol 653K0Cmu, pomoouoost, pecyismop
memnepamypul.

*T. Bizhigitov', A. Amanbayeva®, A. Seitkadyr’
123M. H. Dulati Taraz Regional University,
Republic of Kazakhstan, Taraz.

Material received on 20.12.21.
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STUDY OF THE INFLUENCE OF TEMPERATURE
ON THE VISCOSITY COEFFICIENTS OF ORGANIC ACIDS

In this scientific article, the dependences of the dynamic, kinematic
viscosity coefficients of acetic and grape acid, often used in food
products, are investigated. The relevance of the scientific work is that
the obtained results of experimental studies and the revealed patterns of
the influence of external factors on the viscosity of liquid media allow us
to develop methods for controlling the hydrodynamics of a viscous flow
by changing external parameters and using them during transportation
and technological processes. The effect of temperature on the viscosity of
organic acids has been detected. In the (300-400) temperature interval,
the friction and hydrodynamic resistance of a viscous medium during
flow through various channels are investigated. The dependences of
the dynamic and kinematic coefficients of the studied samples on the
temperature at atmospheric pressure were determined using experimental
measurements and formulas of physical regularities. Experimental

measurements are based on the classical Stokes method, which
determines the viscosity coefficients of liquids. The velocity of a lead ball
falling under the influence of the Earth’s gravitational field and changes
in the temperature of samples at atmospheric pressure were carried out
on an automated installation. The article presents the structure of the
unit, which was first assembled, and graphs of temperature dependences
of dynamic, kinematic viscosity coefficients of organic acids at normal
pressure, and provides theoretical explanations for the results obtained.

At the same time, the research paper shows a method for measuring
the temperature of samples every 10°K using copper-constantane
thermocouples in voltage and temperature coordinates.

Keywords: organic acids, dynamic, kinematic viscosity coefficients,
photodiodes, temperature controller.
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*3. A. bakupoea’? X. M. Kadup6aesa™, A. b. Kacbimoea?
"MHCTUTYT MaTEMaTHKN ¥ MATEMATHYECKOTO MOJICITUPOBAHHS,
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Pecmrybnmuka Kazaxcras, . AnMarer;

SMesKTyHApOIHbIH YHUBEPCUTET HH()OPMAIIMOHHBIX TEXHOJIOTHH,
PecnybOnmuka Kazaxcran, . AnMarsl

O YNCJIEHHOM PELLIEHUN SALAYU YITPABIIEHUA 0115
OBbIKHOBEHHbIX AU®PEPEHLUNATIbHbIX YPABHEHUNA
C MHOIrOTOYEYHbIM YCIIOBUEM

B nacmosuwyeni pabome uccredyemcs nuHenHas Kpaeeas 3adaud
¢ napamempom Oisi 00bIKHOBEHHO20 OUD@EPEHYUATLHOLO VPABHEHUS.
¢ MHo2omoueunvim ycaosueM. Ha ocrhoee memoda napamempuzayuu
Jicymabaesa u uucieHHbIX Memo0o8 paspaboman HUCJeHHbIL Memoo
peuienus TUHELIHON Kpaegou 3a0auu ¢ napamempom O 0ObIKHOBEHHO2O
oughgepenyuanbHozo  ypasHeHUusi ¢ MHO2OMOYEUHbIM — YCIOBUEM U
npeonodcenbl  aneopummsl ux peanuzayuu. Pasbuenuem unmepeana
u @sedeHueM OONOIHUMENbHLIX NAPAMEMPO8 JUHEUHAS Kpaesas
3a0aua ¢ napamempom Ol OObIKHOGEHHBIX OUPpepenyuanvHbix
VDAGHEHUIl ¢ MHO2OMOUEYHBIM YCI0BUEM CBOOUMCS K IKEUBAJEHINMHOLL
Kpaeeoli 3adaue ¢ napamempom. IKGUGATEHMHASL Kpaesas 3aoaud
¢ napamempamu cocmoum u3 3a0auu Koww Ona  cucmemvl
O0ObIKHOBEHHbIX — OUDEPEHYUANbHBIX  YDABHEHUT ¢ NApaMempamu,
MHO2OMOUEUHO20 YCI08UA U YCAo8us Cckieusanus. Pewenue 3adauu
Kowu ons cucmemvl 00bIKHOBEHHBIX OUDDEPEHYUATLHBIX YPAGHEHUL
¢ napamempamu  CMpOUMCs ¢ HNOMOWDbI)  (DYHOAMEHMANbHOU
Mmampuybvl ougpepenyuanvroco ypasHernus. Iloocmasnsis 3nHaueHus 6
COOMBEMCMEYIOUUX THOYKAX HOCMPOCHHO20 PEUleHUsI 6 MHO2OMOYEUHOe
yenosue U ycnogue CKIeUBAHUS, COCMAGIAEMCS CUCTEMA JUHEHbIX
aneebpauyecKux ypasHeHuil OMHOCUMeNbHO napamempos. [Ipeonooicen
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YUCTICHHBIT MEMOO PeuleHUst paccCMampugaemor 3a0ayu, 0CHOBAHHbLIL HA
peueHuy NoCMpPOeHHOU CUCIEMbL TUHEIHBIX ANeeOpauyecKux ypasHeHull
omHocumenvHo napamempos u memooa bynupwa-1limépa ons pewienus
s3adauu Kowwu Ons cucmemvl O0ObIKHOBEHHBIX OUu@GeperyuanvHbix
VPaGHEHUIl Ha NOOUHMEPBALAX.

Krouesvie crosa: kpaesas 3adaua, ougpgepenyuanvroe ypaenenue,
3a0a4a ynpagieHust, MHO2OMo4euHoe YCosue, Memoo napamempuzayuil.

BBenenne

KpaeBsie 3asaun ¢ mapaMeTpaMH AJsS CHCTEMBl OOBIKHOBEHHBIX
nuddepeHInaIbHbIX YPaBHEHUH MHTEHCUBHO HCCIEAYIOTCS B IOCIEIHUE
rojsl. Bonpock! cymecTBoBaHuUs, €IUHCTBEHHOCTH M YCTONYHMBOCTH PELICHUS
3a/a4 C mapaMeTpaMu OYeHb BAXKHBI /IS pa3pabOTKH YHCIECHHBIX METOIOB
UICHTHQUKAIMY MMapaMeTPOB MaTeMaTHYECKUX MOJENEH, ONMUChIBAEMBIX
OOBIKHOBEHHBIMH JH(PepeHnnaIbHbIMH YPaBHEHUSIMH C MHOTOTOYEYHBIM
ycaoBueM. J{is peneHus 3THX KI1acCoB 33124 YIPaBJICHNUs, ObIIIH UCIIOJIb30BaHBI
pasznuunsle MetoAsl [1-12]. HecmoTps Ha 3TO, BOIPOCH HAXOXKICHUS
3¢ PeKTUBHBIX MPU3HAKOB OTHO3HAYHOH Pa3pEIIMMOCTH U TOCTPOCHHS YUCIIEHHBIX
AITOPUTMOB HaX0X/ICHUS ONITUMAJIBHBIX peIICHUH 3a1a4 yIIpaBJIeHU IS CHCTEM
OOBIKHOBEHHBIX TU(depeHIaIbHBIX YPaBHEHUH BCE €11Ie OCTAIOTCS OTKPBITHIMU.
OpHUM U3 KOHCTPYKTUBHBIX METO/IOB UCCIIEAOBAHUS U PELICHUS KPAaeBhIX 3a/1a4
C TTapaMeTpaMu Ul CUCTEMbI OOBIKHOBEHHBIX AU (epeHINaTbHBIX YpaBHEHUH
SIBIIICTCSI METOJI mapameTpu3aiuu [Ixymabaesa [13].

B Hacrosimeit pabote nccnenyercs TMHelHast KpaeBast 3a/1a4a ¢ mapaMeTpom
JUTsl OOBIKHOBEHHOTO U depeHnnanbHOT0 ypaBHEHUSI ¢ MHOTOTOYEYHBIM
ycnoBueM. Ha ocHoBe Merona mapamerpuzaunu J[>kymabaeBa M YHCICHHBIX
METOJIOB pa3paboTaH YHCIICHHBI METOJ PELICHUs] pacCMaTpHBAaEMOH 3a1a4u 1
MIPEUI0’KEHB! AITOPUTMBI UX Peannu3aLuu.

Ha otpeske [O, T] paccMaTpuBaeTcs IMHEHHAs KpaeBas 3a/1a4a ¢ TapaMeTpoM
JUTSl CUCTEMBI OOBIKHOBEHHBIX AN PepeHINaTbHBIX YPAaBHEHHUIH ¢ MHOTOTOYEYHBIM
yCIIOBHEM B

Z=AOx+BOu+f(), x€R, peR™, te©1), O

Nilcx(t)+Du=d, de€R"m, ©)

rae (n X n) — marpuna A(t), (n X m) — marpuna B(t) u n — sexrop-

dyuxuus f(t) nenpepwisust na [0,T]; C;, i = 0,N + 1, — nocrosiuusie

MaTpHUIBl Pa3MEPHOCTH ((n+m) X n), D — mocTosAHHasg Mmarpuna
pasmeproctH (M+m)Xm);0=¢t; <t; < .. <ty <tyy1=T.
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Pewennem 3anaun (1), (2) sasiercs mapa (x*(t), 4*), rae HenpepsiBHas Ha
[0, T u senpepsisro muddepenuupyemas Ha (O, T) Bekrop-Gynxuus X (t)
yIOBJIETBOPSIET CHCTeMe OOBIKHOBEHHBIX AU depeHIransHbIx ypaBHenuii (1) u
yciosuo (2) mpu ft = p*.

Marepuajbl 1 METOABI

Jnst pewenus 3anaun ¢ napamerpom (1), (2) ucnonp3yercs Moaxon,
paspaboTanHbIi B [ 14—18], ocHOBaHHBII HA AJITOPUTMaX METO/1a ITapaMeTpU3aLUH
U YHCJICHHBIX METOMax perieHus 3a1au Koru.

IpuBenem cxemy Metozia napamerpusauuu Jukymabaesa. Unrepsan [0, T)
pasbuBaercst Ha N MOJBIHTEPBAJIbI CICAYIOIMMH TOYKAMU!

[0,T) = UYH [t -1, t,).

Iycte C([0,T], R™) — npocrpanctBo HenpepsiBHbIX Ha [O, T] dyHKumii
x:[0,T] = R™ cnopmoit ||x|l; = max,ejor)llx(®)Il; C([0,T], Ay, R*V+D)
— npocTpaHcTBo cucteM QyHKuMi x[t] = (x1(t), x2(t), .., Xy 41 (1)),
rae Xp:[tr—1,t,) = R™ wenpepsisubl Ha [t,_,,t,) MMEIOT KOHCUHBIi
JIEBOCTOPOHHUI TIpesIeN 1imt—>tr—0 x, (t) ams Becex r=1,N + 1, ¢ HOPMOi
Ix[ ]Il = max,—gr+1 Supree,_ e, 1% (OII-

Cyxenne pynxuun X(t) wa [t._q,t,.), =1, N + 1, o6o3naunm uepe3
x,(t), re. x,(t) = x(t) nna Beex t € [t,_q,t,), r=1,N + 1. Toraa
3amaya (1), (2) mepeiier K S5KBUBAJICHTHOM 3aaue:

dx,

dt

=At)x, + B(Op + (), t € [t,_1,t.),r=1,N+1, (3
Yo Cixipr (t) + Cyaq limeg_g xy41 (£) + Dp = d, O]

limt—)ts—ﬂ xs(t) = xs+1(t_g): s = m, (5)

re (5) SBISIOTCS YCIIOBUSIMU HETIPEPHIBHOCTH Ha BHYTPEHHUX TOYKAaX Pa3OHeHHs
orpeska [0, T].
Pemennem 3anaun (3) — (5) sBmsercs mapa (x*[t], u*) ¢ snementamu

X*[t] = (xf(t), x;(t)a "'lle'-Fl(t)) € C([O, T]'AN'RH(N+1))= K ER™,
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rae Gynxkunu x;(t),r = 1, N + 1, HenpepsiBHO audepeHuupyemsr Ha
[t,_1,t,), ynoBreTBOPSIOT cHCTeMe OGBIKHOBEHHBIX MMM (EPEHITHATBHBIX
ypasHeHuii (3), ycnosuio (4) ¢ 4 = " ¥ ycIoBHAM HEPEPHIBHOCTH (5).
BBenem mononHuTenbHse mapametpsl A, = X, (t._q), = 1,N + 1,

ZN+2 = W. W Ha xax0M HHTEpBane [tr_l, tr), r =1,N + 1, npoussenem

sameny Qyukuun X, (t) =u,.(t)+ A, r =1, N + 1. Torga nepexonum
K SKBUBAJIEHTHOI KpaeBoii 3a/1aue ¢ apaMeTpamMHu:

du,
o = A® [u, + 2,1 + B(t) Ay + (D),

telt._q,t), r=1L,N+1, Q)
u.(t,_1)=0,r=1,N+1, 7

Yo Cidist + Cygadngs + Cyr limesr_g uyyq (0) + DAyyz = d, ¥
Ag+lim,, qu(t) =4,y s=1,N. 9)

Tapa(u*[t], A*) conemenramu w* [t] = (ug (t), u3(t), ..., uy41(t)) €
C([0,T], Ay, RPVFDY,  2* = (A1, 23, o, Ay 11, Aly42) € RPVFD#m
Ha3bIBaeTCA pemeHneM 3anaun (6)—(9) ecmu pynkmun uy(t), r = L,N+1
HenpepbiBHO auddeperimpyems Ha [t _1, t,) 1 npn A= }{;-‘, j=1,N+2,
YAOBIETBOPSIOT CHCTeMeE TG PepeHIHATEHBIX ypaBHeHHH (6) 1 yemoBusiM (7)—(9).

3anaun (1), (2) u (6)—(9) sxBuBanentHrl. Ecim mapa (x*(t), u*)
sBisiercs perrenneM 3agaun (1), (2), Torma mapa (u*[t], 1*) ¢ snementamu
wlt] = i), u5(t), .., uy 41 () € C([0,T], Ay, R*VHD), A7 =
(A1 A3 s A1 Ag2) € RPVFDIM e 2 = x7 (), ui(2) = x7(2) +
x:(tr_l), te [tT—ll tr), r= I,N + 1,)‘.?\,'_'_2 = H* € R~m 0 yaer
pemrennem 3amaun  (3)-(6). U HaobopoT, ecim mapa ( i[t], ,1) C dJIEMEHTaMH
ult] = (@1 (£), Ty (¢), ..., Ty 41 () € C([0,T], Ay, R*N+D), 1 =
(A, Ag) o, ’TN+2) € RrW+D+m _ pemenne 3anaun (3)—(6) , Torna mapa
(X(t), 1) onpenensemas paBencteamn X(t) = u,(t) + i,ﬂm,t € [t,_1,t.),
r=1,N+1, f(T) = limt_,r_o ﬁN(t) + ANandﬁ = /IN+2: Oyner
pemeHneM ucxoaHow 3anauu (1), (2).
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[ycte X, (t) — pyrmamentansHas MaTpuma quddepeHIHaT-HOTO ypaBHSHUS
dx

—= A(t)x ma[t,_q,t.), r =1,N + 1. Torna peuenue 3amaun Komu (6),

(7) MOxHO 3amucaTh B BUAE

=X [ X @A+ X0 [ X7 @B@driy, +

+X.@ f,_ X' @f@dr,t ety t,), r=TN+L (10

[Moncrasus npayto yacts (10) B ycnous (8), (9) mpu COOTBETCTBYIOIINX
MIpeIeNbHBIX 3HAUYCHUAX, TOJYyUYNM CICAYIOUIYI0 CHCTEMY anreOpandecKux
YPaBHEHHIT OTHOCHTEIBHO mapamMeTpoB A,., 7= 1, N + 2:

N T
Z Cidisr + Cyog |1+ Xy g (T) fXﬁ}rl(T)A(T)dT Ayy1 + DAy +
i=0 ty

T
X () [ Xl OB@dray; =

ity
= d = Cysr Xy (1) J,, Xk (f (2)dr, (an
tS tS
Ao+ X, (L) f X @A@ A, + X, (¢) f X (BT Ay —
te—1 ts—1
—Aes1 = —X:(8) [ X @f(dr, s=TN. (12)

OGo3uauus uepe3 @, (Ay) marpuiy, COOTBETCTBYIOLIYO JIEBOH 4acTH
cuctemsl (11), (12) u cocraBiieHHYI0 M3 KO3(h(GUIUEHTOB MPH HapaMeTpax
A, ¥ =1,N + 2, atakxke BBeis1 BEKTOP
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T
E(4y) = (—d + Cys1Xn1 (T) fxﬁil(f)f(f)df,

ty

Xi (6 [ XT @ F@dr, - Xy () [ X @Of (Ddr),

3anuireM cucremy (11), (12) B Buze

Q.(A\)A = —F.(4y), A € RrW+D+m (13)

HeTpyaHo ycTaHOBHTH, YTO pa3pelIuMOcTh KpaeBoil 3amauum (1), (2)
SKBHUBAJICHTHA pa3pemnMocTh cucteMsl (13). Pemennem cucremsl (13) apnsercs
extop A* = (47,25, .., Ays1, A2) € RPYFDH™ cocront ns snavennit
pemreHni ucxomHou 3anaun (1), (2) B HaYaIbHBIX TOYKAX [TOJUHTEPBAJIOB, T.C.
A =x"(t,—1), r=1L N+ 1Ay, = u".

Janee Mb1 paccMoTprM 3a1aun Kormi 1ist 00BIKHOBEHHBIX T PepeHITHaTBEHBIX
YpaBHEHUI Ha MOJMHTEPBAIaX

dz — 4
T (t)z + P(t),

z(t,_1) =0, te[t._yt], r=1N+1, (14)

e P(t) - mu6o (n X n) Marpuua, 1160 BEKTOp, 00a HeNpephIBHBIC HA

[t._1,t-], r=1,N + 1. CnenosarenbHo, peenue 3axa4u (14) npeacrasiser
co0ol KBaapaTHYIO MaTpPHUIly WM BEKTOp pazMepHocTH 1. OOGo03Ha4YMM depes
a, (P, t) pewenne 3anaun Kommw (14). OueBuano, 910

a,(P,t) =X, (t) f X 1(©DP()dt, tE€E [t_q,t ]

tr—

re X, (t) — dynnamenransnas matpuna muddepennmansHoro ypapenus (14)
Ha I-OM HHTepBaJe.

Pe3yabTaTsl U 00cy:KI1eHUe

Msl mpejuiaraeM CIEIYOIIYI0 YUCICHHYIO peajd3alHi0 alrOpUTMa,
OCHOBaHHOTO Ha Metoae bymuprua-IITépa.
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1. Mpeanonoxum, y Hac ecTh pasbuenne Ay: 0=ty <ty < - <
ty < ty+1 = T.Pasnenure kamwtii r-it unrepsan [t _;,t.], r=1,N + 1,
Ha N, wacreit ¢ marom h, = (t. — t,—1)/N,. Hpeanonoxum, 4To Ha

KaKIOM uHTEpBane [t,_q,t.] mepeMennas { mpHHUMaeT THCKpETHBIE
suavenns: t = t,_,t =tr_q + hpy oo, L=t—1 + (N, — Dh,, T =¢t,,

1 0603HaunM yepes {t,_1, t; } MHOXKECTBO TaKHX TOUEK.
2. Penmts cnieyrorue 3a1aun Komm a1t 00bIKHOBEHHBIX T (hepeHIHaTIbHBIX
ypaBHeHuH MeToioM bynupma-IItépa

dz

= =AWz +A®), 2(6) =0, t€[t 1]

dz

== A©7+B(®), 2(t1) =0, telt ;5]
dz -
o =At)z+ f(t), z(t,_1) =0, te[t._y,t], r=1,N+1,

Torga Haxomstes sHauenus (n X n) marpun @, (A, t), a,-(B,£) u Bexrop
a.(f,t)na {t,_1,t,}, r=1,N+ 1.

[MocTpouTh cUcTEMY JIMHEHHBIX aNreOpandecKix ypaBHEHUH OTHOCUTENBEHO
rapamerpoB

QF(ay)2 = —FF(4y), A € RmN+D+m (15)

Pemas cucremy (15), Haxogum AP Kax ormeucno BBIIIE, DJIEMEHTBI
R_gqh 3k h
A'=(A1,27, ..., AN42) ABnAIOTCA 3HAYEHUAMH MPUOIMKEHHOTO PELICHHS

3agaun (1), (2) ) B HaYaNBHBIX TOYKAX MOJHHTECPBAJIOB: xhr (t._1) = /'Lf,
— 1 AT L1 ¥ o %
r= 1,N + 1,# = AN+2'
4. YtoOBl onpeaennTh 3HAYCHUS TPUOIMKCHHOTO PEIICHHUS B OCTABIITUXCS
TOYKaX MHOXeCTBA {t,_q, t, }, Hy)KHO pemnts 3ana4u Korn

dx R
= =A(t)x + B(t)lﬁﬂ + f(¢),

x(t,_) =Af, te[t_it] r=1LN+1.
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A pemenus 3ana4 Komu moxHo Haiitu Mmetonom bynupma-IlItépa. Takum
00pa3oM, aITOPUTM MO3BOJISIET HAWTH YHCIIEHHOE perieHue 3a1auu (1), (2).

YToObI NPOMIIITIOCTPUPOBATE MPENTIOKEHHBINH NOIX0A ISl YHCISHHOTO
pelieHus JTUHEHHOW KpaeBOW 3ajadu C mapameTpoM JJIsi OOBIKHOBEHHOTO
i epeHIaIbHOr0 YpaBHEHUs ¢ MHOTOTOYe4HBIM yciioBueM (1), (2) Ha ocHOBe
MeToJa napamerpusanuu JxymabaeBa, pacCMOTPUM CIIELYIOIIHUHI IpuMep.

ITpumep. Ha otpeske [0,1] paccmaTtpuBaercs nuHelHas kpaeBas 3ajada ¢
rapaMeTpoM JUIsl CHCTEMBbI OOBIKHOBEHHBIX MU(QepeHINaIbHbIX ypaBHEHUN
C MHOTOTOYEYHBIM yCIIOBUEM

i—: =A)x+B()u+f(), x€R?® peR?, te(0,1), (16
Y Cx(t)+Du=d, dEeRS. (17)
1 1 3
Here t5 =0, t; =z,t2 =3’ t3 IE, ty =1,
2 et i 5t t2-3
Alt) = (t e )’ B(t) = (sm(t) ),
© 2 t+1 (©) tt 0 2t
4 1 3 1 5 3 11 0
3 0 5 2 1 7 6 13
CD = —4 3 5 Cl - 3 0 :CZ = 11 0 ,C3 = 4 7 ,
1 6 8 -6 4 6 -5 2
3 7 1 9 —4 2 1 2
4485
64
-6 1 1 3 0 15369
> 3 31 —4 176:%5
C4 = 8 1 » D = 0 7 _6 ,ad = o1 N
2 6 -2 1 8 713
0 9 6 1 0 " 16
8563
64

£ = (15t2 —2et —4sin(t) — 5t3et — 28t — 5t3 — t* - 40)
13t2 — 53 —9t* + 18t — 2 '
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MBpI HCTIOJIb3YeM YUCISHHYIO PEIU3alIUIO MPEATI0KEHHOT0 anropurMa. Mol
MIPEAOCTABIISICM PE3yJIbTaThl YUCICHHOMN pean3aliy allrOPUTMA ITyTeM Pa30reHUS
nmonuHTepBanos [0, 0,25], [0,25, 0,5], [0,5, 0,75], [0,75, 1] ¢ marom h = 0,025.
Pewas cucremy ypaBHeHuit (15), moixydaeM YHMCIECHHBIE 3HAYCHUS
apaMeTpoB

N (—0.0000000074) A= (1.3124999962)
1 2.0000000097 /> 2 ~ \2.0781250094/°
A = (2.7499999981) A = (4.3124999983)
3 7 \2.6250000085/° * 7 \4.1093750063/
- 3.999999981
Mo=ji= ( 5.9999999994 )

—15.0000000023

UucneHHbIe peleH:s B JPYyTUX TOUKAX MOJBIHTEPBATIOB HAXOAUM METOJIOM
Bynupma-IlItépa pemas cnegyronue 3agauu Komm

dx, . R
¢ = AD% + BOAs +f(0),

x(t_1) =M, te[t_yt] r=1:4.

TounbiM pemennem 3anaun (16), (17) ssusercs mapa (x*(t), u*), rue

4
. t2 +5t) .

t) = = .
X0 (5t3+2 - (_?5)

I[J'IS[ PasHOCTHU COOTBCTCTBYIOIIUX 3HAYCHHI TOYHEIX U MOCTPOCHHBIX
peIHCHI/Iﬁ 3aJla4uy CIIpaB€AJIMBa CIICAYIOIIas OLICHKA:

max; _g7o]]x* () — ()| < 2+ 1078 and||u* — @]l < 2- 1075,

BriBoabl

Takum oOpa3oM, B JaHHOW paboTe Ha OCHOBE METOAA MapaMeTpHU3aINU
JxymabaeBa W YHCICHHBIX METOAOB pa3pabOTaH YHCICHHBII METON
peueHns TUHEHHONH KpaeBOH 3amadd ¢ mapaMeTpoM sl OOBIKHOBEHHBIX
nuddepeHInanbHbIX yPpaBHEHHH ¢ MHOTOTOYEYHBIM YCIOBHEM U HPEATIOKEH
aNropuTM HUX peanu3anuu. IIpenyoXeHHbIH YUCIACHHBIA METOJ pPEIICHUS
paccMaTpruBaeMoO# 3a1add, OCHOBAH HAa PEHICHUH NMOCTPOCHHOW CHUCTEMBI
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JIMHEHHBIX aJire0panyeckuX YpaBHEHUH OTHOCHUTEIHHO ITapaMeTPOB U METoja
Bynupma-IlTépa nns perenus 3agaun Komm 11t cucteMbl 0OBIKHOBEHHBIX
IuQepeHIanbHbIX YPaBHEHNH Ha MOAMHTEpBajaxX. A TaKKe pacCMOTPEH
MpUMEp WJUTIOCTPUPYIOIIMH YUCIICHHYIO Pealln3altio PEeUICHHs JINHEHHON
KpaeBoil 3ajaun ¢ mapaMeTpoM s OOBIKHOBEHHOro auddQepeHnanibHOTro
YpaBHEHHS C MHOTOTOUEYHBIM YCIIOBUEM.
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KOI1 HYKTEJII IHAPTHI BAP K9l IU®P®EPEHITAAJIIBIK
TEHAEVYJIEP YIIIIH BACKAPY ECENITEPIH
CAHJBIK HTEIITY TYPAJIbI

Byn swcymvicma xen myxkmeni wiapmul 6ap ol Oupgheperyuanobix
menOey YWwiH napamempi 0ap Cbi3bIKMbIK WemmiK ecen 3epmmeneoi.
IDicymabaes napamempiey o0ici MeH CAHObIK d0icmep Hell3iHOe Ken
HyKmeni wapmul 6ap oHcol oughghepeHyuanobix, menoey yulin napamempi
0ap CoI3bIKMbIK WemmIK ecenmi weuyOiyy CaHObIK S0IC HcaACanaobl HCoHe
onapoel  Jicy3eze Acvlpy aneoOpumMOepi  YCbIHbLIaobl. Apanvikmul 66y
JICOHE KOCHLIMWA Napamemprepoi eH2i3y apkblibl KOn HYKmeui wapmol
bap coul Oughghepenyuanobik, meyoey ywiin napamempi 0ap Cbi3bIKIbIK
wemmix ecen napamempi 6ap >K6UBAICHMIMI WEemmiK ecenke Keamipieol.
Hapamemprepi bap sxeusarenmmi wiemmix ecen napamemprepi 6ap dHcou
oupgheperyuanovix meyoeyrep xcyiieci yuin Kow ecebiner, kon nykmerni
wapmulnan JicoHe bariamnvic wiapmmapelnan mypaovl. Ilapamemprepi
bap ocou Oupgepenyuanovix, mendeyiep xcyveci ywin Kowwu ecebinin
wewimi  ouggpepenyuandvly menoeyoiy QyHOaMeHmanobl Mampuyacsix
KOIOGHA omblpbin Kypbliaovl. Kypeiizan wewivHiy muicmi Hykmenepinoezi
MOHOEPOi Kon HyKmeni wapmya JcoHe OAiaHbICMbIPY WUapmmapbiia Kost
OMbIpbIN, napamempiepee KamvlCHibl Cbi3bIKIMbIK AI2e0panblK, mMeHOeyep
arcytieci  grcacanaowl. Kapacmeipein omweipzan  ecenmi  uwieutyoiy  iuiKi
unmepeanoapoazbvl ol ougheperyuandvix, menoeyrep yuin Kowu ecebin
wewtyee apuanzan Bynupw-IlImep odicine scome napamemprepee Kamvlcmul
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NUMERICAL SOLUTION OF THE CONTROL PROBLEM
FOR ORDINARY DIFFERENTIAL EQUATIONS
WITH MULTIPOINT CONDITION

In this paper, we study a linear boundary value problem with a
parameter for an ordinary differential equation with a multipoint condition.
A numerical method for solving the considering problem is developed on the
basis of the Dzhumabaev parameterization method and numerical methods,
and algorithms for their implementation are proposed. By splitting the interval
and introducing additional parameters, a linear boundary value problem with
a parameter for ordinary differential equations with a multipoint condition
is reduced to an equivalent boundary value problem with a parameter. An
equivalent boundary value problem with parameters consists of the Cauchy
problem for a system of ordinary differential equations with parameters, a
multipoint condition, and a gluing condition. The solution to the Cauchy
problem for a system of ordinary differential equations with parameters
is constructed using the fundamental matrix of the differential equation.
Substituting the values at the corresponding points of the constructed solution
into the multipoint condition and the gluing condition, a system of linear
algebraic equations with respect to the parameters is compiled. A numerical
method is proposed for solving the considering problem, based on solving the
constructed system of linear algebraic equations with respect to parameters

and the Bulirsch-Stor method for solving the Cauchy problem for a system of

ordinary differential equations on subintervals.
Keywords: boundary value problem, differential equation, control
problem, multi-point condition, parameterization method.
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AxmyanvHocmb membl UCCIeO08AHUSL UCXOOUM U3 HEOOXOOUMOCHU
boree yenrecoobpasHoeo omoéopa, aKmyanusUpOBAHHOZO HA OCHOBe
KOZHUMUGHOU Nepyenyuu, COO0eplCanus OOYUeHUs, NpPeObsAGIsIeMbIX
cmyoeHmam 8 hopme CReyuaIbHbIX MeKCMOos, 6ONPOCO8, 3A0AHUL U 3a0aH,
coomeemcmeyrouux — 0eCKpURMoOpPaM, — ORUCHIBAIOWUM — NIAGHUPYeMbLe
pesynvmamul  uzyuenuss memel. Takue npoyeccbl CHOCOOCMBYIOM
MEXHON02U3AYUU CAMOCTNOSAINENLHO2O0 YHeOHO20 NPOYecca CmyOeHmos.
AxmyanvHocmb membl UCCIe008aHUS YCyeyONsemcs ewje u mem, Ymo
no Bonowuckoi cucmeme 006pazoeamenvHol NPAKMUKY O08e-mpemvbux
nPeOMemHO20 COOEPICAHUS USVHACTC CIMYOEHMAMU CAMOCHOSMENbHO.
Ho npobrema popmuposanus cucmemamuzupoganHo20 ONUCAHUS
OYOMUHCKUX OeCKPUNMOPO8 NO PA3IUYHbIM MeMam Kypcd QUu3uKu noka
He peulena.

Hannass  cmamvsi  noceAueHa  ONUCAHUIO — AKMYATbHO20
onvlma pewienuss npooOIeMbl  UCCICO08AHUSL MO (POPMYIUPOBAHUIO
CUCMEMAMUSUPOBAHHO2O KOMNIEKCA OeCKPURIMOPO8 Nepeo2o YPOBHs.
ol uzyuenus semeHus ou@paxyuu. Llenvio uccredosanus senisemcs
paspabomka u Gopmyauposarue cucmemvl 0YOIUHCKUX OeCKPUNMOPOS
npu uzyueHuU A6NeHULl OHOBOU ONMUKU 8 8V308CKOM Kypce (Qu3uUKu.
Paspabomannas cucmema 0eckpunmopog seisemcsi OUOAKMU4ecKuUM
KOHMEHMOM NO meme, NPEeOHA3HAUEHHbIM Ol  KPUMepudaibHO20
OYEHUBAHUSL Y4eOHbIX OOCHMUICEHUNl CMYOeHmMOo8 NO OAHHOU meMme.
Konyenmyanvuou ocrosoil ombopa OudaKkmuueckozo KOHMeHmda
AGnAEMcs  KOSHUMuGHas nepyenyus. Pesymbmamvl  uccie0oganus:

Cepus gusuxo-wamemamuueckas. Ne 4. 2021

1) paspabomanvt u cgopmynuposanvt OyOIUHCKUE OECKPURMOPbHI
usyueHuss memovl OUPPaKyus 6 6y306CKOM Kypce @usuxu, 2) O0ao
meopemuieckoe 060CHOBAHUE KOSHUMUGHO-NEPYERYUOHHO20 NOOX00d K
onpedenienuio deckpunmopos, 3) 0okazana 3phekmusHocms OAHHO20
KOSHUMUGHO-NEPYENYUOHHO20 HOO0X00d, K CONCATCHUIO, NO Opyeum
memam Kypca Qusuku 6 peanbHOU Npakmuyeckol pabome asmopos 8
8y3e u wKoe.

Knrouesvle cnosa: 0eckpunmop, mexmono2us uzyienus Ouppaxyuu,
KOSHUMUGHAL OUOGKMUYECKAsl CUCTNEMA, Repyenyuss, KpUmepuaibHoe
oyenusanue.

BBenenne

AxTyanbHOCTh. B mpoiecce hopMupoBanus obuieeBponeiickoro
00pa30BaTeIbHOrO MPOCTPAHCTBA OJHON M3 BaKHEHIIMX 3a7a4 CTAHOBUTCS
pa3paboTka HOBBIX 00pA30BATENbHBIX MPOrPaMM, OPUCHTUPOBAHHBIX Ha
mpakTHYeCKHe pe3ynbTaThl 00yueHnus. O6pa3oBaTeNbHbIE MPOTPaMMBI
HOBOT'O MOKOJICHHS, COOTBETCTBYIONIHE MEXKAYHAPOIHBIM CTaHIApTaM,
JOMKHBI (HOPMUPOBATHCS MO OIOYHO-MOYJIbHOMY MPHUHIMITY HA OCHOBE
KOMIETEHTHOCTHOTO MOAXO0/1a, B COOTBETCTBHH C IyOIMHCKUMU JICCKPUITOPAMH,
coriacoBaHHBIME ¢ Pamkoi kBamudukanuii EBporneiickoro mpocTpaHcTBa
Beicurero obpaszoBanus (EIIBO), tpeGoBaHUAMHU NpodecCHOHATBHBIX
CTaHAApPTOB, MPH 3TOM JIOJDKHO YYHTHIBATHCSI MHEHHE MPEJCTABUTENCH Kak
aKaJeMHYECKOro, TaKk ¥ PEerHOHaJIbHOI'0 NMPO(eCcCHOHAIBHOTO COO0IECTBa.
JyOnuHCKHAE AECKPUITOPHI MPEACTABISIOT cO00W OMMUCaHWe KaueCTBEHHBIX
MoKa3aTeseil KOHEYHBIX MPOAYKTOB BBICHIETO MPO(HECCHOHATEHOTO 00pa30BaHHSL.
OOGI1en3BECTHO, YTO TPOPECCHOHATBHAS KOMIIETCHTHOCTh CIICIIUATACTA COCTOUT
U3 IBYX COCTABJISFOIINX:

— mepBas cocTaBismomas — NpohecCHOHaNbHBIC 3HAHMS, TOHUMAHUS
u onbIT. OHA BKJIIOYAET B ceOsl ypOBEHb OOYUCHHOCTH MO JUCIUIUTHHAM
00111€00pa30BaTENILHOTO U 0a30BOT0 MPOQPECCHOHANBHOTO OJOKOB; B (hopMmarte
JQyONMUHCKUX JECKPUNTOPOB OHU (HOPMYIUPYIOTCS, Kak 1) 3HaHHEe U TOHUMAaHHE;
2) mpUMEHEHHEe 3HAHHUI U TOHUMAHUS;

— BTOpasi COCTABIISIONIAS — 3TO AN TUBHOCTh. DOPMUpOBaHHE aJAITHBHOTO
MOBE/ICHHS BBIMYCKHUKA SIBISICTCS] OJHOW M3 OCHOBHBIX 3aja4 JT00O0ro By3a.
B kadecTBe mokasaTesell afalTHBHOCTH OOBIYHO HMCIONB3YHOTCS «THOKOCTBY
MBIIIUTICHUS] X METOJIOB, & TAK)KE TOTOBHOCTH K MPUHSATHIO PELICHHI Ha paboueM
MecTe. B kauecTBe BHENIHUX KpHTepHEB 3(G(GEKTHBHOCTH Mpoliecca 00ydIeHHs
OPUHUMAIOT: @) CTEMEHb AJaNTAI[Mi BHIMYCKHUKA K CONUANBHON JXHU3HU U
npodecCHOHANILHOI JIeSITEIbHOCTH; 0) TEMITBI pOCTa Ipolecca caMoo0pa3oBaHus
KakK MPOJIOHTHPOBAHHBIH 3()PeKkT 00yUeHHUs; B) TOTOBHOCTh MOBBICHTH
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o0Opa3oBaHue; B popMare JyOJTUHCKHUX JECKPUIITOPOB OHU (POPMYIIUPYIOTCS KaK:
1) BeIpaXKCHUE CYXKACHUI; 2) KOMMYHUKATHBHBIC CIIOCOOHOCTH; 3) CIIOCOOHOCTH
K yue0e.

B paMkaX KOTHHUTHUBHO-TEPLHENIUOHHOW TEXHOJIOTHU OOYyYCHHS
¢bopMHUpOBaHUE 3HAHUN W MOHUMAaHUS PAacCMAaTPUBACTCSA KaK pPe3yJbTar
KOTHUTHBHOM NESITEIHbHOCTU OYAYIIUX CIICIUATUCTOB, 3aKIIOYAONICHCS B
KOHIICNTYaJIM3allUK U BepOanu3aiyu 0a30BbIX IPEAMETHBIX 3HAHUIA. B pe3ynbraTe
(hOpPMUPYIOTCS CTPYKTYPHI 3HAHUS, KOTOPBIC TIOJIYYAI0T CBOKO PEIPE3CHTAIIHIO B
BHJIC TPOGECCHOHATIBHBIX WIIH TPEAMETHBIX TCPMUHOB.

B KOTHUTHBHO-KOHCTPYKTHUBUCTCKOM TeXHOJOruu GopMHupOBaHHUE
(hyHIaMEHTAIBHBIX 3HAHUN PACCMATPUBACTCS KaK OJIMH M3 CIIOCOO0B BEpOATBHOM
penpe3eHTANNH CreluaibHoro 3HaHus. OHU 00pasyrT HHPOPMAIUMOHHO-
KOTHUTUBHYIO CTPYKTYPY, aKKYMYJUPYIOIIYIO CHeHalbHbIe 3HAHUS,
HE00XOUMBIC B MPOLIECCE HAYYHOH M POPECCUOHATBHOMN S TEIBHOCTH.

JleckpunTOpbl ONUCHIBAIOT MUHUMAJIbHBIE CTAHAAPTHI, OHU UMEIOT
o0IIMi XapakTep U MpeIaraloT OTHOCUTEIBHO KaXO0ro Iukia (0akaiaBpuar,
MarucTpaTypa, JOKTOPaHTypa) ISTh BBIINICYKA3aHHBIX KaTEropuil (KpUTEPUCB)
JUTSL OTIMCAHUSI PE3yJbTATOB O0yUYEHUs, KOTOPBIC JOJIKHBI OBITh TOCTUTHYTHI
CTYJIEHTaMH TOT'O WJIK HHOTO LIMKJIA.

KonkpetHast GopMyIUpPOBKa KOMIUICKCOB JECKPHUIITOPOB MO 0a30BEIM,
(GbyHIaMEHTAIBHBIM JIUCIUILIKHAM B 00pa30BaTEIbHON MpPaKTUKE BY30B
OTCYTCTBYET, IO9TOMY OCHOBHOM NMP00J1eMOIi HAIIIETO HCCIIE0BAHUS SBIISETCS
HE00XOAUMOCTh Pa3pabOTKH CHCTEMATU3UPOBAHHOTO HA OCHOBE KOTHUTHBHOTO
MOJIX0J[a KOMITJICKCA AYOTMHCKHUX JCCKPUIITOPOB, KAK PE3yJIbTATOB H3yUYCHHS
kypca pusuku. Lean ncciienoBaHus 3aKIII0YACTCS B IPOSKTUPOBAHUN CUCTEMBI
NyOJMHCKUX JECKPUITOPOB HA MPUMEPE U3YUYCHUU SIBICHUS TUDPAKIUU B
paszerne BOJHOBOH ONTHKHU. Pa3zpaboTaHHAsh cHCTeMa JIECKPHUIITOPOB SIBIISCTCS
JUAAKTUYECKUM KOHTEHTOM [0 TeMe, MpeAHAa3HAYCHHBIM I KPUTEPUATbHOTO
OIICHUBAHUS YYCOHBIX IOCTH)KCHHI CTYJCHTOB. 3agadyaMM HCCJIeT0BAHUS
SBISOTCS: 1) pa3paboTka U GOpMyIHpPOBAHUE AYOIMHCKUX JECKPUIITOPOB
nzydeHus: Tembol «Jludppakuus» B By3e; 2) Teopernueckoe o0OCHOBaHUE
KOTHUTHBHO-TICPIEHIIHOHHOTO TOX0Aa K (DOPMYJIMPOBAHHIO JIECKPUIITOPOB;
3) mpenocTaBICHUE B CTAThe HAYYHOMY COOOIIECTBY OMHCAHUS JIECKPUIITOPOB
mo teme «Judpakius» B KauecTBEe MpUMepa pealin3aiud KOTHHUTUBHO-
MIEPLEHIIMOHHOTO MOAX0/a K (POPpMYyITUPOBAHHIO JECKPUIITOPOB.

Marepuajibl 1 METOABI

B nmanHO# cTaThe HaMu ObLIA MPENNPHUHATA MOMBITKA MEPEIOKCHUS
00IIETCOPETUUCCKUX PACCYNKJICHUN yYCHBIX MMEJaroroB, COIMOJIOTOB B
METOJAUYCCKYI TEXHOJIOTHUIO MPOCKTUPOBAHUS CHCTEMBI JIYyOIUHCKHX
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JICCKPUTIITOPOB HA OCHOBE TEXHOJIOTHH KOTHUTHBHOM MEPIEIIUY TPH U3yYCHUH
SIBIICHUSI TU(PAKIIUH B pa3Jiesic BOIHOBOI ONTHKH B BY3€.

Huoke B OCHOBHOM YaCTH CTaThHU U3JI0KKAM HaIlle TOHUMAHUE IPUMCHICMBIX
TEPMHHOB Ha OCHOBE U3yUYCHUS M aHAJIN3a HAYYHBIX TPY/IOB OCHOBOIIOJIOKHUKOB
STHX TCPMHHOB.

B coBpeMenHOl MeToauKe U3ydeHUs GU3UKU dPPCKTHBHO MPUMCHSICTCS
TEXHOJIOTUS U3Y4CHUs! (PU3MKKM Ha OCHOBE KaTeropHalbHOro moaxomia. Kaxmas
HayKa, OCHOBBI KOTOPOW HM3YYarOTCs B IIKOJIBHBIX M BY30BCKHX Kypcax, Kak
0a30BbIC TUCIUILUINHBI, B TOM YUCJIC U (PU3HMKA, UMEET B CBOCH CTPYKType
CJIC/IYFOIIUE DIICMEHTBI: TOHSTHS, SBJICHUSL, TPOICCCHI, BEJTMYUHBI, 3aKOHBI, TCOPUH
Y IPUHIIUAIBL. DTH KATETOPHH U3yYarOTCs IO ONPEICIICHHBIM cxeMaM. Hanpumep,
SIBIICHUE AU(PaKIIK: OTHOCUTCS K KATETOPUH SIBIICHUS U TIporiecchl. M3yuaercs
IO CIICTYFOIICH cXeMe: Ha3BaHUE (OMpPEICIICHIE ), BHCIITHHE TPU3HAKY, MECXaHH3M
MpoTeKaHus (YTO M KaK M3MEHSCTCS, KaKas XapaKTCPHCTHKa HU3MEHSCTCS),
pe3yibTaT u3MeHeHus — pu3mdeckuit 3pdext, yenosus npotekanus. B cymHocTy,
9THU MPABUJIA — CXEMBI SABISIOTCSA KOJOM HH(GOPMAIIUU, COOTBETCTBYOIIHIMA
JICCKPUTIITOPAaM PE3yJIbTATOB 00YUYCHUS (IPUBEICM HEKOTOPBIC U3 HUX):

1) 3HATH OMpeieTICHNE H3y9aeMOoro (PU3MIECKOTO SIBIICHUS WJIH MIPOIiecca;

2) o0nanath criocoOHOCTHIO HAOIFOICHHUS U ONTMCAaHKS BHEIIHMX PU3HAKOB
SIBIICHHS,

3) moHUMAaTh (PU3UUCCKUI CMBICI SIBJIICHUS, T.C. OTBETHTh HA TPU BOIIPOCA:
moueMy HaOJroaeMblii 00BEKT siBisieTcs sBiieHHEeM? Uto m3mensiercsa? Kakas
XapakTepUCTHKa n3MeHseTcs? O0naaeT CriocCOOHOCTEI0 OOBICHEHUS TIPUYHUHBI
Y MEXaHW3Ma MPOTCKAHUS SBICHUS?

4) 3HATh W JIaBaTh OINPEICIICHUEC 3aKOHOMEPHOCTSIM POTEKAHUS MpoIecca
WM SIBJICHUS;

5) IpUMEHSATH MOJYYCHHBIC 3HAHUS NMPH OOBSICHCHUHM HAOIIONCHUN U
MPUMEHEHUSI SIBJICHUS B TCXHUYECKHUX YCTPOMCTBAxX, MPUPOJE, MPOU3BOJICTBE,
HayKe.

TexHomorust 00y4YeHUs MPEJCTABIAET COO0N METOJAMYECKYIO CHCTEMY,
AJIEMEHTaMH KOTOPOH SIBJISTFOTCS aITOPUTMUYICCKIE ASHCTBUSI (IIArH ), BHITTOTHCHUS
KOTOPBIX MPUBEJICT K JOCTHKCHHUIO LIEJIH, TO €CTh K YCBOCHHUIO MPEIOCTABIIEMOM
mpernoiaBaTesieM HHGOPMAIIHH.

[IpuBenem cpaBHEHHE KOTHUTHBHOTO M KOHCTPYKTUBHUCTCKOTO ITOJIXOOB.
Kak npoucxonut oOydeHne? B KOTHUTHBHOM MOIXOJE€ CTPYKTYPHPOBAHO
IOCJICIOBATEIBHO, B HAIIIEM CITy4Yac MPUHIUIIOM CTPYKTYPUPOBAHUS SBISCTCS
CXeMa M3YYEHHUS Ha OCHOBE MO3JICMCHTHOIO aHAJIN3a YYeOHOro MaTepHrala Kak
KaTerOPUAILHOT'0 AJIEMECHTA (PU3NYCCKOM HayKH. B KOHCTPYKTHBUCTCKOM MOIXO/IC
00y4YeHHE MPOUCXOTUT CAMOCTOSATEIBHO, Yepe3 MPAKTHUCCKHUIA OMBIT MyTeM
pelIeHUs POOJIEMHBIX CUTYAIlMi ¥ COIIMAIBHBIC POJIM HA OCHOBE HHTCPAKIIUY.
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@DakTOps! BIUAHUS B KOTHUTUBHOM IIOAXOJI€ CYILECTBYIOLINE CTPYKTYPBI

JJIEMEHTOB 3HAaHMH KaK KaTeropuil Hayku, B KOHCTPYKTHBHU3ME — COLIMANIBHEIE

(YHKIIMOHAJIBHBIE POJIH B 3aKOHOMEPHOCTSIX YCBOCHUSI 3HAHUH.

Kak ocymectBnsercs nepenava nHpopmanun? B KOTHUTHBHOM MOJX0J1E —
KOIMPOBAHUEM KOHCTPYKTOB 3HaHMS U3 OIBITA «3HAIOLIETOY.

Takum 00pa3om, IEPBBIM LIAaroM B aJIrOpPUTME JIEHCTBHU B Ipolecce
nzydyeHus TeMbl «Audpakuus» Oyaer BEIICHEHHE KaTeropyuH JaHHOTO dJIeMEHTa
3HaHUM.

Kon 1. Iudpakuus — puzudeckoe siBiueHue.

Kopx 2. Yto Hao 3HaTh 0 (hPU3UUECKOM SIBICHUU AudpaKims?

Kon 3. Onopusie 3HaHus

Kon 4. Texcr nmiast BocpusATHS U U3ydeHHUs TeMmbl «Audpakuusy mis
OCO3HAHMA TEMBI C BCTPOCHHOM, 3aKOJUPOBAHHON CXEMOM H3y4eHUs JJIeMEeHTa
3HaHUS.

Kopn 5. [Ipobnemuas 6ecea mpenogaBareisi CO CTYJACHTAMH 110 BEISICHEHUIO
(u3MUECKOTo CMBICIa JJ1sl oOecrieueH s HOHUMaHMSI.

Kon 6. Bonpockl miist GpoHTaIbHOTO BOCHPOU3BEICHUS U3YYEHHOTO
Marepuasa. 3aJaHusl 1o MPUMEHEHHIO (PU3MUECKUX BENNYNH, XapaKTEPU3YIOIINX
siBlieHne qudpakuuu 11t opMUPOBaHUS YMEHUS IPUMEHSITh.

Kon 7. Peduexcust 1 Bonpocs! Uit KOHTPOJISL M KPUTEPHAIBHOH OLIEHKU
YCBOEHHMSI 3HaHUIl ¥ KOMIIETECHLIUH 110 TeMe.

Hwxe npuBeneHa tabnuna JAeCKpUIITOPOB MEPBOTO YPOBHSI O00y4YEHUS
(tabnuua 1)
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Tabnuua 1 — IlepBblii MK 00y4YeHUsI JECKPUITOPHI NEPBOro ypoBHs — 240
kpeautos ESTC

JyGnuHCcKne Pe3sysbraTel 00yueHUs Komnerenmyu
JIECKPUIITOPBI

3HaHKe 1 YcBoun cucteMy SMIUPUYECKUX 3HAHUU: 3HACT U

TIOHUMaHHE MTOHMMAET CMBICII M ONPEACIICHHS SBICHUS TU(PAKIHH;

3HaeT QU3UYECKUU cCMbICH mpuHuuna [roirexnca —
Openens; UCHONIB3yeT MOHATUS 00 MHTEp(EepeHINH,
KaK OIOpHBIC 3HAHUS W NMOHHMaeT, 4To Audpaknus |Pacmupenue u
— 9T0 HHTep(hEepeHNUs BTOPHYHEIX BOJH; 3HAET | yroyOleHue 3HAaHUH
IpU KaKUX yCJIOBHSAX Habmiogaercs nudpaxmus U
BUIB! THU(QPAKIUOHHBIX KapTUH; 3HAET ONpEIeICHUE
nmudpaknuoHHOH pemeTku. [TonnMaer, 9To Audpakus
sBisieTcss uHTepdepenHnuel BTopuuHbIX BomH. Obmagaer
CIIOCOOHOCTBIO OTBETHUTH HAa TPH BONPOCA: MOUYEMY
nmubpaxis sBiseTcs siBueHneM? Uto namensercs? Kakas
xapakTepucTHka m3Mensercsa? [loueMy cBeToBast BOIHA
IIPH CBOEM PACIPOCTPAHCHUH B HEOJHOPOITHOU cpene
U3MeHseT HalpaBileHHe pacupocTpaHenus? OOGmazaer
CIOCOOHOCTBIO OOBSICHEHHUS MPUYMHBI U MEXaHHU3Ma
IPOTCKAHUS ABICHUA? 3HACT U OOBACHSACT yCIOBUSIL
BO3HHKHOBEHHS MAKCUMYMOB H MHHAMYMOB AU(paKium,
ycIoBHs HaOMIONECHUS AUPPAKIHY, UMEST IOHATHE H
MOXET JaTh ONpeJeleHne TUPPAKIUOHHON PEIIeTKH,
3HaeT (U3MUECKHE XaPAKTEPUCTHKH NU(PPAKIHOHHOU
pELIeTKH, 3HAeT U OOBACHICT yCIOBUS MAaKCUMyMa H
MHHEMyMa Au(pakiuy. 3HaeT, 9T0 JTHGOPAKIUIO U3YIHIT
u 00bsicHIT PpeHens Ha OCHOBE IPUMEHEHHUS IPHHIIUIA
I'oiirenca-®dpenens.

Ipumenenue IIpumensieT 3HaHUS ¥ TOHUMAHKE O SIBICHHU TH(PPAKINK
3HaHUU U npH 00BsICHEHHH THPaKIHOHHON penreTku. OObsACHIET
TTOHUMAaHHUs SBJICHUS JU(PAKIUH U ero GU3HYCCKHl CMBICT; OaeT

OIpe/IeNeHHs IOHATHIO BTOPHYHBIX BOJIH; yMeeT 0Ka3aTh
paznuuus Mexay aubpakipeit Openernst u Ppaynrodepa;
omnpezesseT yClIoBHI MHHUMyMa M MakCHUMyMa 4epes
UHTep(epeHIIHOHHYIO KapTHHY; pEIlaeT 3a1a4n UCHIoNb3ysl | UHCTpyMeHTal-
dhopmyny nepuona nuGpPaKIMOHHON PELIETKH; YMEET | bHbIE

00BSACHUTH BOJHOBYIO U KOPIYCKYISPHYIO TEOPHUIO
cBeTa; JaeT 00bICHEHUS UCTIONIb30BaHUs TU(PPAKIIMOHHON
pEIIETKU B ONTHYECKUX NpUbopax

Bripaxenue OcymiecTBIATh COOP ¥ HHTEPHPETALNI0 HHOPMAIIUH 1T
CY)X/IeHUH onpeseNeHus JU(paKIiH, JUIs ONPEeICHHS METOI0JI0TUN
u3ydeHus Audpakuuu (To ecTh MHTEphepeHuus
BTOPHYHBIX BOJIH); YMEET BBIPa3sUThb Ayanu3M HOpHpojsl | CHCTeMHBIE
CBETa M 00BSCHUTBH €T0.
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Kommyhuka- AKTHUBHO M OCO3HAHHO CJYyIIaeT JEKIUIO,
THBHBIE LieJICHAMPABICHHO PabOTaeT C MPEAOCTABICHHBIM TEKCTOM,
CIOCOOHOCTH yMEEeT BBIJCNIATh OCHOBHBIE MBICIIHN; ycTaHaBIuBaeT | KOMMyHHKaTHBHBIC

3¢ {eKkTHBHBIE KOMMYHHUKAI[MH IPU HEPIEHIMOHHON
dbopMme kommabopanuu: 0COZHAHHBIM BOCIPUATHEM
MH(pOPMAIMH WICHOB TPYIIIbI WK JICKTOPA

CnocobHocti k| OBlIazieTh KOTHUTHBHBIMU HaBBIKAMH aHAJIM3a, CHHTE3a,
yuebe 00600menus, KIaccu)UKaLM CPABHEHHUS U MPOBEICHUS
aHanoruu nHdopmarmu 06 nHTepdHepeHIIN 1 TUPPAKIHH,
OCYIECTBJIATH AanbHelee o6yueHne ¢ BbICOKOH | CHCTeMHBIE
CTETIEHBIO CAMOCTOATENLHOCTH

Br16op MeTO10B 00y4eHHSI HE MOXKET OBITh IIPOU3BOJIBHBIM. XOTS B
TIOCIIEAHUE TOBI TPAJULIMOHHBIE (ITACCHBHBIE) METO/IbI 00YUYEHUSI ITOIBEPTatloTCs
3HAYUTENbHON KPUTHUKE, COBpEMEHHasl BBICIIAs MIKOJa Mpeanojaraet
HCIIOJIb30BaHME BCEX TPEX IPYII METOI0B 00YUEHHsI, KOTOPbIE pealn3yIoTcs Ha
Pa3HbIX 3Tanax o0pa3zoBaTeILHOTO IpolLecca;

— YCBOGHHE 3HAHWH M [TOHWMaHWe, NOHATHHHBIA anmapaTr — MacCHBHBIE
METOJIBI;

— MIpUMEHEHNE 3HaHUIl U IOHUMaHUs — aKTUBHBIE METO/IbI;

— BbIpa0OTKa HAaBBIKOB BBIPa)XXCHHS CYXKJICHHH, Ieperayn 3HAHUH U
CIIOCOOHOCTH K y4eOe — akTHBHBIE M HHTEPaKTUBHBIE METO/HI (Tabauua 2).

Tabnuna 2 — Beibop MeTon0B 00y4eHHS B COOTBETCTBUH C TPEOOBaHHSIMHU
IyOJIMHCKUX JIECKPUIITOPOB

Kpurepuu Conepxanue 00ydeHHs Mertons! 00ydeHuUst
3HaHue U 3anomuHaHue onpenencHHoi nHpopmanuu. | Ciaymanue (pacckas, 00bsCHEHHE,
TIOHUMaHHE YMeHHe OHHMAaTh U HHTEPIPETHPOBATSH | Oecena).

ycBoeHHYI0 MHpopmanuio. CrnocobHOoCcTs | UTeHHe (KOHCHEKTHUPOBaHUE,
aHAaIU3UPOBAaTh HMHPpOPMAaNHIO, | aHHOTHPOBAHUE, LIUTHPOBAHHUE,
HAaXOAMTh B3aHMOCBSI3M M ONPEACIATH | TE3UPOBAHNE).
OCHOBOIIOJIATAOIIME TPUHIIUIIBL. AynuoBH3yanus3amus
(MuTrocTpanys, JEMOHCTPALHS).
Vcnonbp30BaHne 0OIIECTBEHHBIX
pecypcoB (mpuriameHue
CHELUATHICTA, SKCKYPCUH).
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Bripaxenue CrocoOHOCTb aHANU3UPOBATh MHpOpMaLHIO, | Pa3BUTHE KPUTHUYECKOT O
Cy)KAeHUH HAaXOJUTh B3aUMOCBS3U U ONPEAENATH | MBIIUICHHS.
OCHOBOIIOJIAraloIie NPHUHLIUMIBL. YMEHHE | YUacTue B JUCKYCCHU.
CHHTE3UPOBATh, UCTIONB3Ys nHMopMmaimio uist | Co3naHue ¥ oO0CyXIEeHHE
coznanust HoBoro. CriocoOHOCTh OLIEHHBATh | PA3IUUHBIX TEKCTOB.
coOTBeTCTBHE Matepuana/uapopmaimu s | Co3qaHue IUanoros.
KOHKPETHBIX LIeJIEH. Keiic-crann.
Ilepenaua 3HaHue U coOIIIo/IeHHe TpaauLuii, putyaina, | [IyOnnuHoe BBICTyIUICHUE.
3HAHUS U stukera. KpocckynaprypHoe obmenue, [[IponykTuBHas rpynmoBas
HOHUMaHHUS JieJIoBasl IeperucKa, AeJ0NPOU3BOICTBO, | KOMMYHHKALHS, paboTa B rpymax.

6H3HeC—ﬂ3HK, HUHOA3BIYHOC OGMCHHC,
KOMMYHHUKAaTHUBHBIC 3a/ladyd, yPOBHH
BOS}IeﬁCTBHﬂ Ha peuunueHTa.

MeTonbl IPUHATHS TPYNIIOBOIO
peteHust (MO3roBOMH IITypM, METOJT
«635»,«/lepeBo pemieHnii» u T.11.).

HpI/IMeHeHI/Ie ‘YMeHne ucnoiib30BaTh TIOJTYYCHHBIC 3HAHUSA BrimonHeHHEe KOHK pe€THOTO
3HAHUHN 1 JJIg peII€HUsT HOBBIX 3ajad. OcBoeHue HeﬁCTBHﬂ (pra)KHeHI/Iﬂ,
TTOHMMaHUA I_II/I(prBBIX TEXHOJIOTUH. NMPaKTUYECKUE U na60paTopHLIe

3aHATHS, TPEHUHTH).
MmMurtanus peanbHOH
JeSATeNbHOCTH (IUAaKTHYECKHE
HTPBL, CHMYJISITOPEL, TPEHAXKEPHI).
TBopueckue 3aaHusl.
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CouuanbHble NPOEKTHl U ApPYrUe
BHEAYJAUTOPHBIE METO b
00y4eHust (COnMaNbHbIC TIPOCKTHI,
COPEBHOBAHHUS, PAJIUO U Ta3eThl,
(UIBMBI, CIIEKTaKJIU, BHICTABKH,
MPEe/ICTaBIICHHU, TIECHH U CKa3KH).

CriocobHOCTH K HOCTaHOBKa, IJIaHUPOBAHUE U PCIICHUEC O pramsu3zangusga mnpomoecca
ylle6e MMO3HAaBATCIBbHBIX 3ajgayv. OpI‘aHI/ISaHI/Iﬂ caMooqueI—m;{ 1 CaMOOILICHKH.
aHaju3a, CaMOOLCHKH MO3HAaBATEIbHOU
JCATCIIBHOCTH.

Pe3yabTaTsl U 00cyKI1eHue

B crpykType 00pa3zoBaTenbHON NESTENEHOCTH MEPUETINS 3aHUMAET OJTHO
13 BEIYNIMX HampaBiieHHH. B co3manum xomrabopaTHBHOI cpenbl Hanbomee
KOHCTPYKTUBHBIM siBiisieTcst yuenue J[k. ['mpbepra Muga o Teopus poieit!
B COIMAJBHOW MCHXOJIOTHH, COTJIIACHO KOTOPOH JINYHOCTH OMHUCHIBAECTCS
MTOCPEACTBOM YCBOCHHBIX M MPHHATHIX HHANBUIOM BBITIOIHACMBIX COIUATBHBIX
GyHKOMHA U Mozeneil moBeaeHus — pojei, 00yCIOBICHHBIX CONHMAIBHBIM
CTaTyCOM WHAWBHUA B TAHHOM COOOIIECTBE MITH COIMaNbHOM rpymre [3]. Tepmun
«TEpUENIHs» B ICUXOJIOTHH MPOUCXOANT OT JIATHHCKOTO «perceptio» — 3To
OLIyIIEHHE, NMpEACTaBIeHNE. B cOBpeMEHHON NCHXOIOTHH «perceptio» — 3To
«BocmpusiTrey. C mepueniuei CBsI3aH0 yUCHNE «IEPIEIIHOHATII3MaY, COTIACHO
KOTOPOMY MMEHHO «BOCTIPHATHE» COCTABIISIET OCHOBY MBIIIUICHUS ¥ TPUOOPETEHUS
3HAHUU B MMO3HABATEILHOM AesTeNbHOCTH [1].

B Han6onee mupokoM conraIbHOM IUTaHE TEPMUH TIPS B 00yIeHUN
BBeJ aMepukaHckuii ncuxonor Jxopmk bpyrep (1947) mns o6o3HaueHUS
¢akTa 0o0OmIECTBEHHOW OOYCIIOBICHHOCTH BOCHPHATHS, €TI0 3aBHCHMOCTH OT
MIPOIILIOTO OMBITa CyOBEKTa, €ro 3HaHWH, MOTHBOB, HamepeHui. [Ipnuem, mo
JLx. Bpynepy neprienmus (BoCHpHsITHE) HATPABICHO HE TOJIBKO HA MaTepHaIbHbIC

'Ot xecra k cUMBOITY.B KH.:AMepHKaHCKasi COLMONIOTHYECKas MbICIb : TekcTsl. — M. : MI'Y, 1994.
- 216
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1 HEMATCPHUAJIbHBIC O6’beKTI)I, HO M Ha COLIMaJIbHbIC 00BEKTHI (HMHEﬁ, KOJ'IJ'IeKTI/IB).
Briio YCTAHOBJICHO, YTO BOCIPUATUEC COLHATBHBIX 00BEKTOB 06HaﬂaeT
paaoM CHeHI/I(I)I/I‘IeCKI/IX YepT, KAYCCTBCHHO OTJIMYAIONIUX €ro OT BOCHPHUATHUA
HCOAYUICBJICHHBIX IPECAMETOB, I/IH(I)OpMaHI/II/I W 3HAHWI. Bo-nemex, COHI/IEU'II)HI)Iﬁ
00BEKT (I/IHI[I/IBI/I,H, rpyr[r[a) HC IMaCCUBCH U HC 6e3pa3n1/1qu 110 OTHOIICHUIO K
BOCIIpUHHUMAlOIEMy cyObekTy [2].

Koruutusnas nepucnuusa Kak IM03HABaTEIILHBIN nmpouecc BO3MOKCH B
KOﬂﬂa60paTI/IBHOﬁ Cpcac Ha OCHOBE COBMECTHOM JACATCIIBHOCTH yYallluXCsa U
YUUTCIIA. HpI/I 9TOM LICJIb COBMECTHOI KOJIJICKTHBHOM pa6OTI)I yJaluxcs Ha YpOKe
COCTOHUT B TOM, YTOOBI Ka)KI[BIﬁ WICH I'pYIIbI BBIUTPBIBAJI OT COTPYAHUYIECTBA C
ApYyTuMH. YMenne o00bICHATE U TJIaBHOC, 00€eCIeUYnTh IOHUMAaHHE IJIA Apyrux
YJICHOB KOJUJICKTHBA.

B xoruuTuBHOM nepuenuy 3HaHUC U IOHUMAaHUEC U3Yy4aeMOIro COACpIKaHnA
ABJIACTCA OAHHUM U3 OCHOBHBIX MHTCJUJICKTYaJIbHBIX KOMHeTeHHHﬁ. O6yquI/Ie
Haubonee 3 heKTHBHO TPpU 00BCHEHUH APYTHUM. JIydIIMM ITyTeM K HOHUMaHHIO
Yero-JIn0o SIBJISETCS MOMNBITKA OOBICHUTE 9TO Apyromy 06yqaeMOMy I10 U3BECTHOI
CXE€M€ WJIU IpaBUJiaM U3YUYCHHA, TO €CThb 4YECPE3 ONPCACICHHYIO CUCTCMY
KOJIMPOBaHUs HHPOPMALIUH.

[TepBblii acTieKT MOHATHS «IIEPLIEHIMS IPEAIoiaraeT oOMeH nHdopmaryei,
3HaHUAMU B O6IlIeHI/II/I Yepe3 CUCTEMY KOAMPOBAHM, KOTOPas JOJDKHA OBITH X0opouio
M3BCCTHA BCEM YUACTHUKAM OGHICHI/IFI Ha YpOKE.

Kax 6bL10 YKa3aHO BbIIIC, YIIPABJICHUE MEPUCHIUOHHBIM OGHIeHI/IeM
00yCIIOBIICHO ONIOPOiT HA MOTHBAIIMOHHO-CMBICIIOBYIO CTPYKTYPY, B JaHHOM ClTy4ae,
KOTHUTHBHOM JACATCIIBHOCTH.

Kak BUAHO U3 MPUMCEPA, KOTHUTUBHAA TMCUXOJIOTUA Ha COBPEMEHHOM JTarie
Ppa3BUTHUA BO MHOI'OM OCHOBBLIBACTCA Ha MPOBCACHHUU aHAJIOTUHU MCEKIAY l'[p606
paBOBaHI/IeMI/IH(l)OpMaHI/II/IBBI)I‘{I/ICJ'II/ITeJ'[I)HOMy(JTpoﬁCTBeHHO?:HaBaTeHLHLIMPI
nponeccaMu y 4€JI0BCKa. KoruntusHas cuctema yeaoBeka paccMaTpUuBacCTCs KaKk
cucreMa, MMCrouast yc’[pOfICTBa BBOJ1a, XpaHCHU S, BLIBOJAA I/IH(I)OpMaHI/II/I C yueTOM
e€ POITYCKHOM CIIOCOOHOCTH.

TexHosorus o0y4eHUs! MPEJCTaBIsIET COO0H METOAMYECKYIO CUCTEMY,
QJICMCHTaMU KOTOpOﬁ ABJIAKOTCA aJITOPUTMUYCCKUC HeﬁCTBHﬂ (mam), BBITIOJITHCHUA
KOTOPBIX MPUBCACT K JOCTUKCHUIO 1ICJIN, TO €CTh K YCBOCHUIO HpeﬂOCTaBHﬂeMOﬁ
nHpopmamu.

HpI/IBe,HeM CpPaBHCHUEC KOTHUTUBHOI'O U KOHCTPYKTUBUCTCKOI'O IOAXOOB.
Kak nmpoucxonut oOydeHue? B KOTHUTHBHOM IOJX0JI€ CTPYKTYPHPOBAHO
NOoCICA0BATCIIbHO, B HAILIEM CJIy4a€ IMPUHIUIIOM CTPYKTYPUPOBAHUA ABJISCTCA
CX€Ma MU3YYCHHA Ha OCHOBE IMO3JICMCHTHOI'O aHaJin3a yqe6H0ro MaTtepuajia Kak
KaTeropuajibHOI0 3JICMCHTa q)H3H‘IeCKOI7[ HayKU. B KOHCTPYKTUBUCTCKOM IIOAXOAC
O6y‘{eHI/Ie IPOUCXOAUT YCPE3 COLMATIBHBIC POJIM Ha OCHOBC MHTCPAKINH.
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KBanuduxkarym, o3Hauaromye 3apepIieHue epBoro ypoBHsi, IPUCBaUBAIOTCS
CTyJICHTaM, KOTOpBIE:

— IIPOIEMOHCTPHUPOBAJIY 3HAHUE U TIOHUMaHKE B 00JIaCTH 00YyUeHUsI, KOTOPBIE
0a3upyroTCs Ha OOIEM CpeTHEM OOpa3OBaHUU M OOBIYHO HAXOIATCS HA YPOBHE,
HE TOJIbKO COOTBETCTBYIOILEM YPOBHIO y4eOHHKOB MOBBIIIEHHOTO THIIA, HO U
BKJIFOYAIOT HEKOTOPBIE aCIIEKThI, CPOPMUPOBAHHBIE 3HAHUEM IIEPEIOBBIX TTO3ULIMIA
B 00J1acTH 00yYeHHs;

— MOTYT NIPUMEHSTH CBOM 3HaHHME U TIOHUMaHHE TaKUM 00pa3oM, KOTOPBIi
yKa3bIBaeT Npo(hecCHOHANBHBIA TOJX0 K paboTe WM CBOEMY POJIY 3aHATHMH,
U 00JTaJaf0T KOMIICTCHIIMSMU, KOTOPBIC TPOSIBISIOTCS B YMCHUU BBIIBUTATh W
3aIIMIIATh apTyMEHTHI, a TAaK)Ke pelaTh 3a1a4u B CBoed o0siacTi o0yueHus;

— 00J1agaloT yMEeHHEM coOMpaTh U HHTEPIPETUPOBATh HEOOXOANMBIE JaHHbIC
(oObr4HO B cBOEH 001acTH 00yUeHUS) A1t POPMUPOBAHUS B3IJISIOB, COJIEPIKAILIIX
CY’KJICHHS 110 COOTBETCTBYIOLIMM COLMAIBEHBIM, HAYyYHBIM M ATHYECKUM poOIieMam;

— MOTYT IIepeAaBaTh HH(POPMALIIO, UJIEH, TPOOJIEMBI U PEILICHUS 2y JUTOPUH,
COCTOSIIIEH KaK U3 CHEHAINCTOB, TaK U HECHICLIAINCTOB;

— BBIpa0OTaNy HAaBBIKK OOYYCHHsI, KOTOPhIC HEOOXOIUMBI MM, YTOOBI
OCYIIECTBIIAIT AanbHelIee 00yueHre ¢ OOJIBIION CTENEHbI0 CAMOCTOSTEILHOCTH.

[Mpouecc o0y4yeHust paccMaTpuBaeTCsl Kak MpoLecc B3aUMOJAEHCTBUS
MEXIy NperoaaBaTesieM M yYallUMHCS, U C 9TOH TOYKH 3PEHHS BCE METOJIbI
00y4YeHHs MOXKHO NOAPa3JCIUTh Ha TPH OOOOIIEHHBIE IPYIIBI: NAaCCUBHEIE,
aKTUBHBIE Y MHTEPaKTUBHBIE MeTO/Ibl. [JoHMMaHKe — CIOCOOHOCTh TIOHUMAaHUS U
HHTEPIIPETUPOBAHKS OCBOEHHOT'O MaTepHalia 4yepes paBUIbHOE BOCIIPOU3BEACHHUE,
MIPOrHO3KUpOBaHKE WM 00bsicHeHne nHpopmanuu. [IpumeHenne — criocoOHOCTH
HCIIOJIb30BaHMsl N3yYSHHOTO0 MaTepHaja B KOHKPETHBIX YCIOBUSX U B HOBBIX
CHUTYaLsIX U1 pereHust pobiieM. Crioco6amu IEMOHCTpaIUH PHUMEHEHHS 3HAHUH
SIBJISIIOTCSL TIPAaKTHYecKas paboTa, SKCIIEPUMEHTHI, IIPOEKTHas paboTa, peleHue
po0JIeM M CO3/1aHNE HOBBIX M/WIIH PA3JIMYHBIX MPOIYKTOB.

CoBpeMeHHbIE METO/bl 00YYEHHUs! CO3/1al0T HEOOXOIUMBIE YCIOBUS IS
Pa3BUTHUSL YMEHHH CaMOCTOSTEIBHO MBICIHTh, OPUEHTHPOBATHCS B HOBOU
CUTYallMH, HAXOJIUTh CBOM HOJXOMABI K PEHICHUIO NMPOOJIeM, yCTaHABIUBATh
JIEJIOBbIE KOHTAKTHI ¢ ayuTopreil. CpaBHUTENILHBIN aHAJIN3 TACCUBHBIX, aKTHBHBIX
Y MHTEPAKTHBHBIX METOI0B 00Y4YEHHs TIO3BOJIMII ONPENIEIIUTh HX MECTO U POJIb B
oOpazoBarenbHOM Tporiecce. C yueToM KOMIUIEKCa Ha3BaHHBIX OOCTOSITENBCTB U
YCIIOBUI IperojaBaTelib IPUHUMAET PEellieHHe O BBIOOpE KOHKPETHOTO METO/1a HITH
WX COYETaHMS JUIsl OpraHU3alMy Y4eOHOTro Ipolecca o KOHKPETHOH TUCIUIUTHHE.

Kpanmidukanum, o3Hauaromnye 3aBeplieHie BTOPOro YpOBHsl, IPHCBANBAIOTCS
00yYaroIIMMCsI, KOTOPBIE:

— MPOIGMOHCTPUPOBAIM 3HAHUE M ITOHUMAaHHE, KOTOPbIE OMUPAIOTCS Ha
TO, YTO OOBIYHO CBSI3BIBAETCS C OAaKaJaBPCKUM YPOBHEM, PACIIUPSIOT W/WIN
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YCHITUBAIOT €r0, ¥ KOTOPBIC CO3/IAI0T ()YHIAMCHT HJTH BO3MOXKHOCTB JJISI IPOSIBIICHUS
OPUTHHAJILHOCTH B BBIJIBIXKCHUW W/WIIU TIPUMCHCHUH HJICH, YaCTO B KOHTEKCT
HCCIICIOBAHUS,

— MOTYT MPUMCHATh CBOU 3HAHUS U CIIOCOOHOCTH PEIIaTh 337a4d B HOBOU
WM HE3HAKOMOH cpejic B NIMPOKOM (WJIM MEXIHUCIUIUIMHAPHOM) KOHTEKCTE,
OTHOCSIIEMCS K X 00JIACTH O0yUYCHUS;

— 00J1aTaf0T CMOCOOHOCTHIO MHTETPUPOBATH 3HAHUS, CIPABIATHCSI CO
CIIOXKHOCTSIMH HH(DOPMHUPOBATH CY>K/ICHUS] HA OCHOBE HE ITOJTHOM HJTA OTPAHIMICHHOU
“H(OPMAIIUU, B KOTOPBIX OTPAKaeTCs OCO3HAHHME COLMATbHOU M ITUICCKOM
OTBETCTBCHHOCTH 32 MMPUMEHEHUE ITUX 3HAHUH U CYKICHHUIA;

— MOTYT YETKO W SICHO Iepe/iaBaTh CBOW BBIBOJIBI, 8 TAKIKE JICHKAIHE B UX
OCHOBE 3HAHHUS U COOOPAKEHUSI, Ay TUTOPHH U3 CIICIIMATMCTOB M HECIICIUAIIIICTOB;

— 00J1a1aF0T HABBIKAMH O0YUCHUS, TO3BOJISTIOIIMU OCYIIICCTBIISTh NabHEHIICe
00y4eHHe ¢ OOJBIIOI CTETICHBI0 CAMOCTOSATEIBHOCTH U CAMOPETYJIUPOBAHHS.

BruiBoabI

CopeprkaHue JaHHOU CTaThH MOCBSIIEHO pa3padoTKe TEXHOIOTHH, B KOTOPOH
B KQYeCTBE JHUJAKTHYCCKON OCHOBHI UCIIOJIB30BAHO KOTHUTHUBHAS IMEPIICIIIIHSL.
ITocpencTBOM KOTHUTUBHOW TEPICMIIUN HHIWBHI (GOPMUPYET LEIBHBIA 00pas3
00BEeKTa, BO3/ICHCTBYIONINI HA aHATM3AaTOPBL. TakuM 00pa3oM, NepUernius — 3TO
cBOcOOpa3Hast popMa CEHCOPHOTO OTOOPaKEHHUSL.

Y4acTHUKH MPOIIecca MOJTyYaroT 3HAHUS Yepe3 aKTUBHBIH COBMECTHBIN MTOUCK
uH(pOpMAIHHU, 00CYKJICHUC U TOHUMAHUE CMBICIIOB.

[Mepuenuus mpeacTaBiseT co00i KOTHUTHUBHBIA MPOIECC M CBsI3aHA C
JIOTHYECKUM MBIIUICHUEM, BHUIMAHUACM W MAMSTBIO, TO3TOMY MpPU TPUMEHCHUU
JTAHHOW TEXHOJIOTHH BO3PACTaeT 00BEM YCBAMBAEMOI'0 MaTepHaia U rIyOrHa ero
TTOHUMAaHWUSL.

B pe3ynbTate mpoBECHHOTO HCCIIENOBAHUS TOATBEPkKIcHA 2P PEKTHBHOCTH
CO3JIaHUS KOJUTA0OPATHBHOW Cpellbl HA OCHOBE IMEPICTIIHOHHOTO KOTHUTHBH3MA
MIPY U3YYCHUH PA3TIMYHBIX (PYHIaMECHTAJIBHBIX MOHATHI Kypca (hu3uku B By3e. Kak
BUJIMM M3 OCHOBHOT'O COJICPXKAHHUS CTAThH, TAHHBINA TOAXO U3MCHSCT CTPYKTYPY
JICCKPHUIITOPOB OIICHUBAHUS YUICOHBIX JOCTHKCHHUI CTYICHTOB IO TEME H CITY>KUT
CHCTEMAaTH3HUPYIOMIUM (HaKTOPOM JUTS pa3pabOTKK KOMILICKCa BOIPOCOB, 33 1aHHA
U 3371a4. TexXHOJIOrHs MO3BOJISET MOATOTOBUTH CTYJCHTOB K KPUTCPHAIHLHOMY
OILICHUBAHUIO PE3yJIbTATOB OOYYCHHS HA OCHOBE CXEM U3YUYCHHUS Pa3UYHBIX —
KaTeropHaIbHBIX 3JICMCHTOB (PM3MYCCKON HAYKW: TIOHSITHUH, BEJIMYKH, SBICHHH,
3aKOHOB. PaMK¥ cTaThy MO3BOJIMIIM HAM TOJBKO OMKCATh ATAll KOHCTPYHUPOBAHHUS
JICCKPHUIITOPOB Ha OCHOBE TEXHOJIOTUH MEPIECIIIUOHHOTO KOTHUTHBU3MA H3YYCHHS
SIBIICHUS. «IU(paKIyss». B mociaeayommx uccieaoBaHusaX Oy IyT MpeacTaBICHB
pe3yIbTaThl alpOOAlIK Ha TIPAKTHKE TPEIUIOKECHHON CHCTEMBI JICCKPUTOPOB.
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KOTHUTUBTI NEPUENNUS HETBIHAE YHUBEPCUTETTEI]
TOJIKbIHJIBIK OIITUKAHBI JECKPUIITOPJIAP APKbLIbI
KYUEJEY

3epmmey makwbipulOLIHLIY —O3eKMinici cmyoeHmmepee AapHAalivl
MOmiHOep MmypiHOe YCOIHbII2AH OKY MA3MYHbIH MAHBIMObBIK KAOLLIOAY
Hecl3iHOe  O3eKmiNeHOIpiieen, HeaypabiM Makcamya cau  ipikmey
Kascemminicine — Heciz0eNeeH,  JMHCOCHAPNIAHeAHObl  CUNAMMAUMbIH
Odeckpunmopapaa colikec cypakmap, mancblpmaiap MeH manculpmanap.
Maxvlpulnmel  3epmmey  HOMUICENEPI. Mynoaii  npoyecmep
cmyodenmmepOiy Oepbec 0Oinim Oepy npoyecin MexHON0SUIAHObIDY A
viknan emedi. bononowix 6Oinim bGepy npaxmukacwl JiCyueciHe coukec
NOH MA3MYHbIHbIY Yulmen eki Oonicin cmydenwmmep 03 OemiHuie
3epmmetimindiciMen 3epmmey MaxbipulObIHLIY 03eKminiei 00aH CaublH
Kywetie mycedi. bipak, oxiniuike opail, Guzuxa KypColHbly opmypii
maxpipeinmapvl - ootbiHwa Jyonunoix  0ecKkpunmoprapovly —icyueni
CURAMMAMACHIH KATLINMACNbIPY MOceneci oMli uelinizeH HCox.

byn wmaxana Ougpakyus KyOuLibiCHIH 3epmmeyee  apHAl2aH
OipiHi Oeneelli 0ecKpunmopaapobly JCyleseHeeH KeueHin Kypacmuolpy
OotibiHwa 3epmmey MOceneCin  wewyoiy HaKkmvl  ModuCipudeciu
cunammayaa apuaneas. 3epmmeyOiy Makcamvl — YHUGEPCUMEMMIH
Qusuka KypcolHOa MOJKbIHOBIK ONMUKA KyOblLIbICMAapulH 3epmmeyoe
Jyonundix  0eckpunmopaap JiCyuecin Kypy JHCoHe MYAICLIPLIMOAY.
Jleckpunmopnapoviy  Oamvizan — Jicytleci — Maxblpvin  OOUbIHWIA
OUOAKMUKANBIK MA3MYH, CHYOeHmmepoiy MmMaxbipbin OOUbIHWA OKY
orcemicmikmepin Kpumepuanovl bazanayea apHanea. [u0axmuxanvlik
MA3MyHObl MAKOayObly KOHYENnmyanobl He2izi — MaHbIMObIK Kadulioay.
3epmmey nomuowcenepi: 1) yHusepcumemmiy Qusuxa KypcoiHOa
ougppakyusmaxpbipslovIH 3epmmey2e apHan2an JyonuHoIiK 0eCKpunmopiap
acacandbl JHCoHe MYANCLIPLIMOANOLL, 2) 0eCKpUNMmMopaapovl amvikmayaa
apuanean KOZHUMuemi-nepyenmuemi mociioiyy meopusiivlk He2izoemeci
xeamipineer;, 3) muimoiniei 0oen0eH2en.

Kinmmi  ce3zdep:  Oeckpunmop,  Ou@paxyusHvl  3epmmey
TNEXHONO2UACHI,  KOSHUMUBMI — OUOAKMUKATLIK — Jicylle,  Kabdbwlioay,
Kpumepuanovl bazanay.
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SYSTEMATIZATION OF THE DESCRIPTORS OF WAVE OPTICS MPHTH 14.35.09
STUDY AT THE UNIVERSITY ON THE BASIS OF COGNITIVE
PERCEPTION https://doi.org/10.48081/QKMK2907
The relevance of the research topic is based on the need for a more *H. A. EaGyPKUH
expedient selection, updated on the basis of cognitive perception, the Kadenpa ecrecTsenHoHay4HbIX qucuumiyy, BA BIIBO BC PO,
content of training presented to students in the form of special texts, Poccuiickas ®enepanns, r. CMONEHCK
questions, tasks and tasks corresponding to descriptors describing the
planned results of studying the topic. Such processes contribute to the HEKOTOPBIE NMPUEMbI AKTUBU3ALNN
technologization of the independent educational process of students. The MO3HABATEJIbHOU JESITEIbHOCTU Y KYPCAHTOB
relevance of the research topic is further aggravated by the fact that, HA NMPAKTUYECKUX 3AHSITUSIX 1O ®U3SUKE

according to the Bologna system of educational practice, two-thirds of the
subject content is studied by students independently. But, unfortunately,
the problem of forming a systematic description of Dublin descriptors on
various topics of the physics course has not yet been resolved.

This article is devoted to the description of the actual experience
of solving the research problem on the formulation of a systematized
complex of first-level descriptors for studying the phenomenon of
diffraction. The aim of the study is to develop and formulate a system
of Dublin descriptors in the study of the phenomena of wave optics in
a university physics course. The developed system of descriptors is the
didactic content on the topic, designed for criteria-based assessment of
students’ academic achievements on this topic. The conceptual basis for
the selection of didactic content is cognitive perception.Results of the
research: 1) Dublin descriptors for studying the topic of diffraction in
a university physics course have been developed and formulated; 2) the
theoretical substantiation of the cognitive-perceptual approach to the
definition of descriptors is given; 3) the effectiveness of this approach in
the real practical work of the authors at school has been proved.

Keywords: descriptor, diffraction study technology, cognitive
didactic system, perception, criteria-based assessment.

B Oannoui cmamwe paccmampusaromcs  akmyanvihvle npoodieMbl
MEMOOUKU — peanu3ayuyt  npuemog  aKmugu3ayuy  NO3HABAMENbHOU
OesimenbHOCmU  CIYOeHMOB-KYPCAHMO8 HA  NPAKMUYECKUX — 3AHAMUSX
no oucyunaune «Pusuxay. Paccmompennvie 6 cmamve npuemvi U
cpedcmea akmueu3ayuy NO3HABAMENbHOU OesIMelbHOCHIU CHOCOOCMEYIOM
dopmuposanuio  KpUMu4ecKkozo — MbIUIHUS, — eCMeCmBEeHHOHAYYHOU
QDYHKYUOHAILHOU  2PAMOTMHOCTIU, npuoopemenuio  CmMyOeHmamu
NPAKMUY4ecKux —HABblIKO8 OMCMAUBAmMs U  ApeyMEHMUPOBAms  CE0I0
MOYKY 3peHUs, d MaKdce co30arom Yciogus OJisi NOGblleHUs unmepecd
K coldepocanuro  yuebHo2o — npeomema, — QOpMUPOBAHUIO  MEEPObIX
NPeOMEmHbIX HABbIKOS. B dannou cmamve onucan npumepHwiil aneopumm
OesimenbHOCMU NPenooasamesi U Kypcanmos Ha NPAKMUYecKux 3aHsImusix,
COOMBEMCMEYIOWULL UHHOBAYUOHHBIM CPEOCMBAM AKMUBU3AYUY, CeOYs
KOMOpbIM, 0OCMU2Aemcs yeib U Wianupyemble pe3yibmamvl 00yUeHus.:
Gopmuposanue y Kypcanmos He moabKo npeoMenmHbiX 3HAHULL U HAGbIKOS,
HO maKaice U pazeumus KOMNemeHyuil, cOOmeemcmsayiomux ux 6yoywei
npogeccuonanvhoul  OessmenvHocmu.  Teopemuyeckum — OCHOBAHUEM
uccredosanus sensiemes meopust oessmenvrocmu A. H. Jleonmvesa®. Lenvio
UCCIEO0BANUSL SIGTIAEMCSL pA3paAbOmMKa U anpobayust Ha SKCHEPUMEHMATLHBIX
NPAKMUYECKUX 3aHAMUSAX N0 U3UKe cpedcme 0OyueHUsl, AKMUBUIUPVIOUWUX
NO3HABAMENLHYIO OESIMENLHOCHb U NOGLIUAIOWUX UHIMEPEC K COOEPIHCAHUIO
npeomema.

Knrouegvie cnosa: nosmasamenvnas OesimenbHOCHb, AKMUSU3AYUSL
NO3HABAMENLHOU  OESIMENbHOCY,  OCSIMETbHOCHHbINL  HOOX00,  Npuembl
00yMenUst, KpUMUYecKoe MbluleHUe.

2 JleoutneB, A. H. Iestensnocts. Co3nanue. JInunocts. / A. H. Jleoutses. — M. : Iloautusiar,
1975. =304 c.
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Beenenue

[MpakTuueckue 3aHsATHs MO (HUIUKE TPOBOIITCSA B LENIX YrIyOJIeHUS U
KOHKPETH3alUH MOJTYYSHHBIX 3HAHWU, BHIPAOOTKU NMPaKTUYECKUX YMEHHU H
MIPUOOpPETEHNs HABHIKOB B MPUMEHEHUH METO/IOB, METOJUK M TEXHUKU HAy4HO-
HCCIIeIOBATENBCKON paboThI; B IIPOLIEcCe pelieHns pU3MIECKnX 3a1a4, IIPOBEICHHN
(U3UUECKUX OIBITOB, BHITOJHEHUHM CXEM M YepTexed K 3aJauyHoil CHTyaluH,
MIPOU3BOJICTBE PACUETOB; B UCTIOJIB30BAHIHU CIICIUATII3UPOBAHHOTO IIPOTPAMMHOTO
oOecrnieueHus, HICKyCCTBEHHOTO MHTEJIEKTa, MHTEPIPETAINH, 3aKPEIJICHUS U
KOHKPETH3aIlMH M3y4aeMoro TeopeTuieckoro marepuana [8, 14, 18]. OxHolt u3
npo0iieM, BO3HHUKAIONIMX B Y4eOHOM Mpoliecce mepes MmpernoaaBareneM (GU3nKH,
SIBIISIETCS POOJIeMa aKTUBH3AIIMS [T03HABATEIILHON JIESITEIbHOCTH KypCaHTOB Ha
MPAKTUYECKUX 3aHATHAX, TaK KaK y MOJABIAIONIETO OOJBIINHCTBA KYPCAHTOB
y4eOHOT0 B3BOJIa MaJyiasi 3aMHTEPECOBAHHOCTh B M3yueHuu (usuku [10, 13].
B pesynpraTe SMIHPHYECKOTO HCCIEIOBAHUS OBLIN BBISBICHBI CIEIyIOIIHNE
MIPUYHHBL: HEIOCTATOYHBINA YPOBEHb OCTATOYHBIX 3HAHHH MO (DH3MKE U MAaTEeMaTHKE
B pe3yJIbTaTe MIKOJIBHOH MMOJTOTOBKH KypPCAHTOB, W3-3a IIPUMEHEHUS «ITaCCHBHBIX)
METOJ0B 00y4eHHs; OONBIION MPOMEKYTOK BPEMEHH MEXIy OKOHYAHHEM
LIKOJIBI U TIOCTYIUIEHHEM B BBICIIIEE BOCHHOE yueOHOE 3aBe/ICHHE; OTCYTCTBHE
HHTepeca K TeXHUKE U (pu3KKe U Ap. Pe3ynbTaTel BXOIHOTO KOHTPOJIBHOTO Cpe3a
TIOATBEPANIIH YMO3PHUTEIbHYIO TUIIOTE3Y 00 aKTyaIbHOCTH POOJIEMbI aKTUBU3ALINN
MTO3HABATENBHON JESATEIHHOCTH KyPCAHTOB, IPEAINOaraoniel NCIoIb30BaHNe
Pa3IMYHBIX MHTEPAKTHBHBIX, IPAKTUYECKUX CPEACTB OOyUYECHUs, IPUBICKAOIINX
BHIMAaHHE 00YYaIOIINUXCs, COCOOCTBYIOMNX UX MPAKTUYECKOH CaMOCTOSTEILHOM
y4eOHOM ¥ TBOPUECKOM ASSITEIBHOCTH Ha MPAKTHICCKHX 3aHATHAX 10 (usuke [12].
Llenso nccre[oBaHMs SBISIETCS pa3paboTKa v anpoOariist Ha SKCIIEPUMEHTATbHBIX
MPaKTUYECKUX 3aHATHUAX MO (PHU3MUKE CPEeACTB 0OyUEHUS, aKTUBU3HPYIOUIUX
MI03HABATEJIFHYO AESTEIFHOCTD M IOBBIIIAIOIINX HHTEPEC K COIEPIKaHHIO IIpeIMeTa.

MarepuaJbl 4 MeTObI

KonnentyansHO#f OCHOBOW HaIlero MCCIEJOBAHUA SABISAETCS TEOPHUS
nestenpHOcTH JleonTtheBa A. H. M mpennoxkeHa cxema NesATEIbHOCTH
«IEATEeTbHOCTh — JeiicTBHE — ICUXO(MU3HOTIOTHYECKUE (DYHKITHNY), COOTHECEHHAS
CO CTPYKTYpOil MOTUBAIIMOHHOMN C(hephl «IIOTPEOHOCTh, MOTHB — IIENb — YCIIOBHE)
[19]. dust perieHust mpo01eMbl aKTHBU3ALIMH [T03HABATEILHOM NEATEIEHOCTH HY)KHO
AKTUBHO HCIIOJIb30BATh NEATEIBHOCTHBIN MOAX0/A B 00yueHun (usuku. JlokTop
MeIarOrMueckKuX Hayk, MPogeccop MHCTUTYTa COAEPKAHMA M METOJOB O0y4YeHHS
PAO JI. H. AnekcamyH AaeT Takoe ompesesieHHe NeATeIbHOCTHOMY MOIXOIY:
«JlesITe b HOCTHBIHN OTX0/1 B 00YUEHHUH — 3TO INTAHUPOBAHKE M OPraHU3aLHs yUeOHOTO
mporiecca, B KOTOPOM TJIaBHOE MECTO OTBOJHTCSI aKTUBHOM M Pa3HOCTOPOHHEH,
B MaKCHUMAJIbHOM CTENEHHU CAMOCTOSITEIbHOM IIO3HABAaTEIbHOU AEATEIBHOCTU
yUaIuXxcs, OpHEHTUPOBAHHBIX Ha 33aHHbBIN pe3yabTaTy [16, 17].
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3HaHue (opMHpyeTcs B JEATENFHOCTH M Uil JesTensHocTH. [loatomy mpu
TIOCTaHOBKE LIEJH 1 33/1a4 PAKTUUECKOT0 3aHATHSI HEOOXOAMMO YKa3aTh KOHKPETHbIE
3HaHUs ¥ 3()EKTUBHBIN IU1aH ASHCTBHI 1O (POPMUPOBAHHIO STUX 3HaHMH. Harpumep,
LEJIBI0 TPAKTUYECKNX 3aHSATHH SIBISETCS: BHIPAOOTKA NMPAKTUYECKUX YMEHHUH
B PEIICHHH 3aJia4 110 TEME «...», BOCIIUTaHHE JOOPOCOBECTHOIO OTHOMICHHS K
00y4YeHHIO, HACTOMYHMBOCTb U 11EJIEyCTPEMIICHHOCTD B OBJIaICHUH 3HAHUSIMH.

J1st nocTrKeHMst STOM LIeST HE0OOXOIMMO YCBOUTH CHCTEMY 3HaHHH (Ha3BaHUs
SIBJICHUH, 3aKOHBI, ()OPMYJIBI U TIp.), 3aTEM BHIPaOOTAaTh YMEHUsI peliaTh THIIOBBIC
3agaun. Cnenys ONpeAesIeHHIO AESTEeIbHOCTHOrO MOAX0Ja, AESTEIbHOCTD
TIPETIoaBaTeNsl M 00yUaroIuXcst OyIET ClaraTbCst U3 CIEIYIOIIHX 3TAIlOB:

1) Ha IepBOM 3Tarie MPOBOAAT aKTyaTU3ALHIO U3YUSHHBIX 3HAHUH — IPOBECHHE
(PpOHTATIBEHOTO OIpOCa 110 TEOPHH, KOTOPasi HEOOXOMMa JUIsl yCBOCHHS 3HAHHH;

2) Ha BTOpPOM I3Tale MpernojaBaresib oQopMIIsIeT CUCTEMY 3HAHHUH IyTeM
BBINMCHIBAHUS BCEX HEOOXOAMMBIX (POPMYJI JUISl PEIICHUs 3a/lad Ha KOHKPETHOM
MIPaKTUYECKOM 3aHATHH;

3) Ha TpeTheM dTarle MpeIaraeTcsi KypcaHTaM pelInTh 3aa4u 10 0TpadoTKe
0(hOpPMIICHHOH CHCTEMBI 3HAHWI CIIEIYIOIMM 00pa3oM: MEepBYIO 33j1ady peraeT
KypCaHT Y JIOCKHU C IIPeTIof[aBaTesieM, KOTOPBIE JeaeT MOSCHEHNS U B KOHIIE PeILIeHHs
3a71a4i HAlIOMUHAET ITyTh €€ PEeIeHHS.

Jlanee npezanaraercst IoXoxasi 10 CMBICITY 3ajada Ha MpodeccnoHaIbHYIO
TEMaTHUKY, YTO0BI ()OPMYITPOBKA YCIIOBHS 33/1a4H TAKOKE SIBIISLIACH AKTHBU3HPYIOIM
KOMITOHEHTOM I103HABATEJIBHOI'O MHTEpeca, He Oblla B OTPHIBE OT JKM3HEHHOI'O
onbiTa. Ha 3TOM 3Tamne MOXHO ONPOCUTH HECKOJIBKMX KYypCaHTOB, UCIONb3Yd
HMEIOIIYIOCS] CUCTEMY 3HaHHMH (BBITMCAHHBIE (OPMYJIBI), PEelInTh 33j1a4dy. Eme
OJTHUM IPHEMOM aKTHBU3ALMH MO3HABATEIBHON JEATEIBHOCTH KypCaHTOB MOXKET
OBITh NX CaMOCTOSITENFHOE KOHCTPYHPOBAHUE METO/Ia PELICHUS 3a/1a4i Ha OCHOBE
CHCTEMBI 3HAaHWI M COBMECTHOE OOCY’KAEHHE NPEIIOKeHHbIX MeToioB. /[lanee
IPETIOIaBaTENb BBITHCHIBAET CITICOK HOMEPOB 3a/1a4 Ha JOCKE MM BHIBOJIUT Ha CIIAlI.
3TH 33124k KypCaHThI PELIalOT CaMOCTOSITEIEHO, TIPY STOM OJIMH M3 HUX padoTaeT
y JOCKH, a KypCaHT, KOTOPBIi ObICTpee TOBapuILeH MPaBUIILHO peIlaeT 3aaady,
MoTy4yaeT OTMETKY. 3aJa4u, KOTOPbIE HE YCIIEIH BBITTOTHUTH Ha 3aHATHHU, BBIHOCSITCSI
Ha CaMOCTOSITENBHYIO paboTy. DTO BaKHO. Bo-TepBBIX, KypcaHThl 3aKpPEILISIOT
H3y4YEeHHYIO TEOPUIO U HaBBIK PEIIeHUs 3a1a4. Bo-BTOpbIX, B3auMOAEHCTBHE JPYT C
JIPYTOM IIpY peLIeHNH 33/1a4 aKTUBUPYET IIO3HABATENILHBIN HHTEPEC 00y4arommXCsl,
pa3BUBaeT NX KOMMYHHKATUBHBIE HaBBIKH.

Pe3yabTartsl 1 00cyx1eHUs

Crenmduka pacropsiaka JaHs, COOIOICHHs CyOOpANHALIMK Ha IPAKTHYECKUX
3aHATHAX HAKJIAIbIBAIOT OIpe/iesieHHbIe TPEOOBaHMS K CO3/IaHUIO CHELHaIbHBIX
YCJIOBMI ISl aKTUBHU3ALMY NTO3HABATEIbHOIO MHTEpPECa KypCcaHTOB. MBI cunTaeM,

67



Topaiizvipos ynusepcumeminiy Xabapuicol, ISSN 2710-3536. @usuxa-wamemamurxanvix cepuscol. Ne 4. 2021
YTO HA MMPAKTHYECKHX 3aHATHAX C y4ETOM creliu(HKN 00ydeHHUs KypCaHTOB MOTYT
OBITB IPHMEHEHBI CJIETYIOIIHE IPUEMbI aKTHBH3ALH TI03HABATENIHHON IS TEIBHOCTH.

1 «JIoBu ommmdky» [1]. CyTh mpremMa COCTOUT B CJIEIYIOLIEM: PETOIaBaTehb
npeyiaraeT o0y4aronmMcs: HHPOPMaInIo, KOTOpast CONEPIKHUT OIIMOKY(KH), a OHU
TIBITAIOTCS ATY (1) OIHMOKY (1) OOHAPYKUTh, 00CYKIAIOT, BHICKA3bIBAIOT CBOE MHEHHE,
MOYEMY «3a», a IOUeMy «IIPOTUB». JJaHHBII pHeM XOpoLI U TOr/a, KOria KypcaHT
OTBEYAET TEOPHUIO, 2 TOBAPUILH CITYILIAOT BHUMATEIBHO, €CITH BO3HUKAIOT HETOYHOCTH
WU OTBET He IOJIHBIN, TO 1OCNIEe OTBETA UCTIPABIIAIOT, JOMONHIOT. JlaHHBIN TpueM
aKTHBU3HMPYET BHUMAHHUE ydauiuxcs, GopMupyeT yMeHHe HE TOJIBKO CIIBIIATh,
HO U CIyLIaTh TOBAapHIIa, IpHydYaeT aHAIU3HPOBATh, KPUTHUECKU OLIEHUBATH BCIO
MOCTYIAIOIYI0 HH(POPMALIUIO.

2 «Xopomo nian miaoxo» [1]. CyTe mpuemMa COCTOUT B CIEAYIOILEM:
TIPETIoaBaTeNb HA3bIBACT MPEAMET WIIM CHTYALHIO, 8 00OyJarolyecs 1o ouepen
HAa3bIBAIOT TIOJIOXKUTEIBHBIE U OTPULATENIBHBIE CTOPOHBI NIPEAMETA WM CUTYaLN.
Hanpumep, cuia TpeHus — 310 Xopomo wiH mnoxo? [IpumeHenne sSHepruu MUPHOTO
aroma — 0€30MacHO WM HET, 1oYeMy? DTOT IpUEM HallpaBjieH Ha aKTHBU3ALIUIO
MBICJIUTEIILHOM JESTeNBHOCTH, (POPMUPYET YMEHHE Ha OCHOBE aHaM3a HaXOAUTh
TIOJIOKUTEIIBbHBIE U OTPULIATENBHBIE CTOPOHBI PEIMETA WIIH SIBIICHMUS.

3 «BepHo-HeBepHO» [1]. CyTh IpreMa COCTOUT B CIIETYIOILEM: TIPENoAaBaTeNb
npejjaraeT yTBEpKACHUS, KOTOPble MOTYT OBITh HEOOBIYHBIMH. 3ajaya
00y4aroIerocsi — COrIACUTHCS WIIM HE COTJIACHTBHCS C JaHHBIM YTBEPIKIACHHEM
n obocHOBaTh CBOI oTBeT. Hampumep, nepsblil 3akoH HeloToHa moctynupyer
CYILIECTBOBAaHNE MHEPLIUAIBHBIX CUCTEM OTcUeTa (/1a). JJaHHBIH IpreM crioco0CTByeT
(hOpMHPOBaHHIO YMEHUsI BHICKa3bIBaTh U OTCTAWBATH CBOIO TOUKY 3PEHHSL.

4 «IIar 3a marom» [ 1]. ABrop npuema — Tumarniera E. /1. (r. JTroOepiipr). Cyth
TpHeMa COCTOMT B CIIEyIOLIeM: 00yYarolInifcs IaraeT K JOCKe, Ha KaXbIi 1iar
Ha3blBaeT (PM3MYECKUH TEPMUH, MOHSTHE, SIBIICHUE WM (OPMYITy U3 W3YYeHHOTO
paHee Matepraia. Eciu KypcaHT omen Takum 00pa3oM 10 JIOCKHU, TO MOYKHO CIIelIaTh
BBIBOJI, UTO Yy HEr'O OCTaTOYHbIE 3HAHUS 3aKPEIWIIHCh. //JJaHHbIN MpHeM XOpoL s
aKTHUBH3ALUU [IOTyYCHHBIX paHee 3HaHUIL.

5 «Touactbiii 1 ToHkuil Bonmpoc» [1]. Tonkuit Bonpoc mpeamnonaraet
OJIHO3HAUHBIA KpaTKUi OTBeT. TOJICTBIN BOIPOC MPEANONaraeT pa3BepHYTHIH
otset. Ilocne u3yueHus: TeMbl 00y4YalOIIMMCs TpeIaraeTcst chopMyInpoBaTh
10 TPH «TOHKHUX» M TPU «TOJICTBIX» BOIIpPOCa Ha caMOCTOsATeNbHON pabore. Ha
CIICIYIOIIEM 3aHATHU OHH OIPALMBAIOT IPYT ApyTa. JlaHHbIH IprUeM criocoOCTByeT
COBEpILEHCTBOBAHUIO YMEHMH 33/1aBaTh BOIPOCH! U COOTHOCUTH TIOHATHS.

6 «IlpuemM cucTeMaTH4YeCKOro o0palieHUuss K HCTOPHU HAYKH C
NpHUBJeYeHHEeM BbIIep:KeK U3 padoT BbIIAIOIINXCHA (PU3HKOB, KOHCTPYKTOPOB,
JKcnepuMeHTaTopoB» [1]. CyTs pueMa cOCTOUT B MOATOTOBKE 12 HCTOpUYECKUX
(aKTOB, CMEUIHBIX CIIyYacB, IPOU3OLICIINX C BHIJAIOUIMMUCS YYSHBIMH, WU
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BIIMSIHUM OTIPENICIIEHHOTO OTKPBITHSI Ha OOIIECTBEHHOCTD, KYJIbTYpY, HAYKY U
TEXHUKY. BBICTYIIIEHHS JIOJDKHBI OBITH PACCUNTAHBI HA 2—3 MUHYTHI. JlaHHBIN TpruemM
TNIpeJHA3HAYCH JUIsl Pa3HO00Pa3us MPaKTHYECKOT 0 3aHSTHS, TOAEPKaHUsI HHTepeca
K (u3HKe, a TakKe paclIMpeHust Kpyro3opa y o0ydaromuixcsl. BOKHEHIINIA preMm,
CTUMYJIUPYIOIIUH MTO3HABATEIbHYIO U TBOPUECKYIO aKTUBHOCTb.;

BeiBoasl

B nanHOM HccnenoBaHHM ONUCAHBI HEKOTOPBIE METOJIUYECKHE MPUEMBI,
M03BOJISIIOIINE AKTUBU3UPOBATh MIO3HABATENIBHYIO JEATEIBHOCTh HA MPAKTUUECKUX
3aHATHAX. VIcnonbp30BaHNe TAHHBIX CPEACTB M IPHEMOB HE TPOTUBOPEUUT CTPYKTYpE
U JIOTUKE MPAKTHYECKUX 3aHSATUH BBICIIEr0 BOSHHOTO YUPEXKICHHUS, CIIOCOOCTBYET
Pa3BUTHIO MHTEpECA Y KypCaHTOB K (PM3UKE, Pa3BUBACT KPUTHYECKOE MBIIUICHHE,
yYMEHHE BBICKa3bIBaTh U OTCTaMBaTh CBOKO TOUKY 3PEHMs, pacUIMpseT Kpyrosop,
CIIOCOOCTBYET Pa3BUTHIO TBOPYECKOTO MOTEHIMAIA M CaMOCTOSTEIBHOCTH MPHU
pELIeHNH MOCTaBJIEHHBIX yueOHBIX 3anad. Bompockl, paccmMarpuBaemMblie Ha
TPaKTUYECKHX 3aHSTHSIX, JJOJDKHBI OBITh TIOCTABJICHBI TAK, YTOOBI /IS [TOKCKA OTBETOB
Ha HUX CTYJCHTY HY)XHO OBUIO TTyOOKH M3y4HTbH COJIEp)KaHHE TEMbI U3 PasHBIX
HCTOYHHKOB U y4eOHHUKE, M OCYIIIECTBUTD «PACKPBITHE CYIITHOCTH TEMBI, (PH3HMIECKHI
CMBICIT M3y4aeMOr'0, YTOUHUTh KaTerOpHIO (PM3UUECKOTO 3HAHMS, NPEBapUTEIIHHO
npopadoTaB AOMOJHUTENBHYIO JIUTEPATYPY, NPOBEIS CAMOCTOSITEIbHbBIC
HCCIICIOBAHUS Ha MpaKTuKe. [IpiMeHeHne OMUCAaHHBIX METOAMYECKHUX CPEJCTB
U TIPUEMOB 110 ONUCAHHBIM AJITOPUTMAaM, KaK ITOKa3bIBAET HAIl OIBIT PabOTHI,
103BOJISIET PA3BUBATH Y KYPCAHTOB MHHOBAIIMOHHBIN CTUJIb MBIIIEHHS], OCHOBHBIMU
KOMITOHEHTaMU KOTOPOTO SIBJISIOTCS HABBIKH MCCIIE0BATENBCKOIO TBOPYECTBA.

CIIMCOK HCITOJIbB30OBAHHBIX UCTOUYHHNKOB

1 By6ammnesa, H. B. IIpuembr 00ydenust pu3rke Ha OCHOBE JESTEINEHOCTHOTO
noaxona: u3 onbiTa padorsl H. B. By6amnesoi, yunrens ¢pusuku MOY COIL
Ne 5 r. bupobumxkana [Tekcr]. — bupo6umxkan : O6nMUIIKIIP, 2010. — 32 c.

2 BpaBepmaHn, 3. M. Ypok (u3nku B COBpeMEHHOW LIKOJIE | TBOPUECKHUN
nouck yuuteneit [Tekcr]. — M. : [IpocBemenue, 1993. — 288 c.

3 PazymoBckuii, B. I', Xukusaxona, J. C., Apxunosa, A. . u ap.
CoBpeMeHHbIH ypok ¢u3uku B cpenHert mkone [Teker]. — M. : [IpocBemienue,
1983.-224 c.

4 I'azera «Dusnkay, npuinoxenue k rasere «Ilepsoe ceHTsaops» 3a 19972003 .

5 Eabkun, B. U. HeoObrunbie yueOHbIe MaTepuansl mo ¢usuke / CocT.
3. M. Bpasepman [Text]. — M. : IlIxona-TIpecc, 2001. — 80 c.

6 Enbkun, B. U. Opurnnansasle ypoku ¢usuku 1 npreMs! o0ydenus / Cocr.
3. M. Bpasepman [Text]. — M. : IlIxona-TIpecc, 2001. — 80 c.

69



Topaiizvipos ynusepcumeminiy Xabapuicol, ISSN 2710-3536. @usuxa-wamemamurxanvix cepuscol. Ne 4. 2021

7 Yarwmng, T. Kpurnueckoe MbIIUIEHUE : aHATU3UPYH, COMHEBaNCst, popMHUpYHT
cBoe mueHue / [lep. ¢ anrn. — M. : Anprninna [Tabmumep. — [Text]. —2019. — 136 c.

8 Ilpuka3z Mwuuucrtpa obopoust P® ot 15.09.2014 N 670
(pen. ot 24.10.2019) «O Mepax 1O peanu3alliy OTACIBHBIX MOJOKCHHN CTAThU
81 denepanmbHOro 3akoHa oT 29 nekadps 2012 r. N 273-03 «O6 obpa3oBanum B
Poccuiickoit denepannm»

9 Bacuibes, K. CocraBHbIe 371eMEHTBI KDUTUYECKOTO MBIIIUIEHHUSI ¥ CIIOCOOBI MX
passurws [ Anektpornsii pecype]. — URL:https://disshelp.ru/blog/sostavnye-elementy-
kriticheskogo-myshleniya-i-sposoby-ih-razvitiya (/lara oopamenus 28.11.2021).

10 Mypanos, B. A. Pasrosop no aymam. Kak caenate ypoku ¢usuku
uHTEpecHbIMH [ DekTponHbId pecypc]. — URL: https://uchitel.club/events/razgovor-
po-dusham-kak-sdelat-uroki-fiziki-interesnymi/ (/lata oOpamienns 28.11.2021)

11 Ilykromoga, O. C. Hcrnonbs30BaHue pa3NuuHbIX IPHUEMOB JUIS OBBILICHUS
HHTEpeca K m3yueHuro (usukn [DnekTpoHHsbii pecype]. — URL: https://urok. 1sept.
ru/articles/610453 ([ara obpamienus 29.11.2021)

12 JIanuna, U. 5. ®opmupoBaHie NO3HABATEIbHBIX HHTEPECOB YYaIlUXCs Ha
ypokax ¢usuku [Tekcr]. — M. : [Ipocsewenue, 1995. — 126 c.

13 TlpenonaBanue ¢u3uku, pa3Buparonice yuennka. Ku. 1. [Togxomsl,
KOMITIOHEHTHI, YpOKH, 3amanwst / Coct.u ion pea. .M. Bpasepman. — M. : Accormanust
yuuteneit gpusuky, 2003. — 272 c.

14 Mapxoga, A. K. ®opMupoBaHue MOTHBALIUM yYE€HHS B IIIKOJIBHOM BO3pacTe
[Text]. — M. : [IpocBemienue, 1983. — 96 c.

15 3ankos, JI. B. HarnsiiHOCTh 1 akTHBU3aIUs yyanmxcs B 00ydenu [ Tekcr].
-M,, 1960.-311c.

16 ®enopos, H. b., Ky3nenosa, O. B. lnHoBaimu B npenogaBaHuy Kypca
(u3MKH B cpeqHei miKode : yyeOHo-MeTomyeckoe nocodue [Texcr). — Psi3ans, Psiz.
roc. yH-T uM. C. A. Ecennna, 2011. - 116 c.

17 Bpennuna, H. B. CriocoOb1 BO3/ICHCTBHSI HA SMOLMOHATBHYIO Chepy
oby4daemsix [Tekcr]. / TlepBoe Centsaops. Dusuka. — Ne 13. —20009.

18 denepanpHbli 3akoH «O0 00pa3zoBannu B Poccuiickoit denepanuim» oT
29.12.2012 N 273-®3 [Onektponnsiii pecypc]. — URL: http://www.consultant.ru/
document/cons_doc LAW 140174/ (lata obpamenust 02.12.2021).

19 JleonTnheB, A. H. [estenpHocTh. Co3Hanue. JInunocts [Text] — M. :
TTomutuzaar, 1975. — 304 c.

REFERENCES

1 Bubashneva, N. V. Priyemy obucheniya fizike na osnove deyatel’nostnogo
podkhoda : iz opyta raboty uchitelya fiziki MOU SOSH Ne5 g. Birobidzhana.
[Methods of teaching physics based on the activity-based approach : from the

70

Becmnux Topaiiebipos ynusepcumema, ISSN 2710-3536. Cepus gusuxo-wamemamuueckas. Ne 4. 2021

experience of NV Bubashneva, physics teacher at secondary school No. 5 in
Birobidzhan] [Tekst]. — Birobidzhan : OblIPKPR, 2010. — 32 p.

2 Braverman, E. M. Urok fiziki v sovremennoy shkole : tvorcheskiy poisk
uchiteley [A physics lesson in a modern school : a creative search for teachers
[Text]. — Moscow : Prosveshcheniye, 1993. — 288 p.

3 Razumovskiy, V. G, Khizhnyakova, L. S., Arkhipova, A. L. i dr.
Sovremennyy urok fiziki v sredney shkole. [Modern physics lesson in high school]
[Text]. — Moscow : Education, 1983. — 224 p.

4 Gazeta «Fizikay, prilozheniye k gazete «Pervoye sentyabrya» za 1997-2003
[Newspaper «Physics», supplement to the newspaper «First September» for
1997-2003].

5 Yel’kin, V. I. Neobychnyye uchebnyye materialy po fizike [Unusual
teaching materials in physics]/ Sost. E. M. Braverman. Unusual teaching materials
in physics / Comp. E. M. Braverman [Text]. — Moscow : School-Press, 2001. — 80 p.

6 Yel’kin, V. I. Original’nyye uroki fiziki i priyemy obucheniya [Original
lessons of physics and teaching methods] / Sost. E. M. Braverman [Text].—Moscow :
School-Press, 2001. — 80 p.

7 Chatfild, T. Kriticheskoye myshleniye : analiziruy, somnevaysya, formiruy
svoye mneniye [Critical Thinking : Analyze, Doubt, Form Your Opinion] / Per.
s angl. — Moscow : Alpina Publisher [Text]. — 2019. — 136 p.

8 Prikaz Ministra oborony RF ot 15.09.2014 N 670 (red. ot 24.10.2019)
«O merah po realizacii otdel’nyh polozhenij stat’i 81 Federal’'nogo zakona ot
29 dekabrya 2012 g. N 273-FZ «Ob obrazovanii v Rossijskoj Federacii» [Order
of the Minister of Defense of the Russian Federation of 15.09.2014 N 670 (ed.
0f 24.10.2019) «On measures to implement certain provisions of Article 81 of
the Federal Law of December 29, 2012 N 273-FZ «On Education in the Russian
Federation»].

9 Vasil’ev, K. Sostavnye elementy kriticheskogo myshleniya i sposoby
ih razvitiya [Components of critical thinking and ways of their development]
[Electronic resource]. — URL:https://disshelp.ru/blog/sostavnye-elementy-
kriticheskogo-myshleniya-i-sposoby-ih-razvitiya/ (Access data 28.11.2021).

10 Muranov, V. A. Razgovor po dusham. Kak sdelat’ uroki fiziki interesnymi
[A heart-to-heart conversation. How to make physics lessons interesting]
[Elecrtonic resource]. — URL: https://uchitel.club/events/razgovor-po-dusham-
kak-sdelat-uroki-fiziki-interesnymi/ (Access data 28.11.2021)

11 Shuktomova, O. S. Ispol’zovaniye razlichnykh priyemov dlya
povysheniya interesa k izucheniyu fiziki [Using various techniques to increase
interest in the study of physics] [elektronnyy resurs]. URL: https://urok.1sept.ru/
articles/610453 Data obrashcheniya (29. 11. 2021)

71



Topaiizvipos ynusepcumeminiy Xabapuicol, ISSN 2710-3536. @usuxa-wamemamurxanvix cepuscol. Ne 4. 2021

12 Lanina, I. Ya. Formirovaniye poznavatel nykh interesov uchashchikhsya
na urokakh fiziki [Formation of cognitive interests of students in physics lessons]
[Text]. — Moscow : Prosveshcheniye, 1995. — 126 p.

13 Prepodavaniye fiziki, razvivayushcheye uchenika. Kn. 1. Podkhody,
komponenty, uroki, zadaniya [ Teaching physics that develops the student. Book. 1.
Approaches, components, lessons, tasks] / Sost.i pod red. E. M. Braverman: —
Moscow : Assotsiatsiya uchiteley fiziki, 2003. — 272 p.

14 Markova, A. K. Formirovaniye motivatsii ucheniya v shkol’nom
vozraste [Formation of motivation for learning at school age] [Text]. — M. :
Prosveshcheniye, 1983. — 96 p.

15 Zankov, L. V. Naglyadnost’ i aktivizatsiya uchashchikhsya v obuchenii. -
[Visibility and activation of students in learning[ [Text[. — Moscow, 1960.—311 p.

16 Fedorov, N. B., Kuznetsova, Q. V. Innovatsii v prepodavanii kursa fiziki
v sredney shkole: uchebno-metodicheskoye posobiye [Innovations in teaching
physics course in secondary school: teaching aid] [Text]. — Ryazan’ : Ryaz. gos.
un-t im. S. A. Yesenina, 2011. — 116 p.

17 Brendina, N. V. Sposoby vozdeystviya na emotsional’nuyu sferu
obuchayemykh. [Methods of influencing the emotional sphere of trainees] [ Text].
— Pervoye Sentyabrya. Fizika. — Ne 13. — 2009.

18 Federal’nyy zakon «Ob obrazovanii v Rossiyskoy Federatsii» ot
29.12.2012 N 273-FZ [Federal Law «On Education in the Russian Federation»

Becmnux Topaiiebipos ynusepcumema, ISSN 2710-3536.

Cepus gusuxo-wamemamuueckas. Ne 4. 2021

JIcysezce  acvipy o0icmeMeciHiy 63eKmi mocenesepi  Kapacmoulpbli2aH.
Maxkanaoa xapacmvipulizan MaHbiMObIK OeNCeHOLIKMI apmmulpyOblH
a0icmepi MeH Kypanoapol CblHU MypablOaH OUIayobl, HCapamvliblCMany
DYHKYUOHANOBIK CAYAmMMbLIbIebIH KANbInmacmuipyad, cmyoeHmmepoiy
03 KO3KApacvlH Kopeayea ocome Oonenoell Oinyee  NpaAKMUKAIbIK
dazoviiap MeH 0azobliapobl MeHeepyee, COHOAU-aK MNoHee Oe2eH
Kbl3bl2YUUbLIbISbIH apmmblpyea bIKnal emeoi. 0Ky NOHIHIY MA3MYHbl,
bepix noHOIK Oazobliapobl Kanvinmacmoulpy. byn makanaoa oxeimyutsl
MeH  KypcanmmapOobly NpAKMUuKamwlK, cabaxmapoaesl ic-opeKeminiy
OONHCAMObL ANCOPUMMI CURAMMATN2AH, OHbL OPLIHOAY MAKCAMbIHA HCOHE
HCOCNAPNAH2AH OKY HOMUICENePIHe KON JHCemKi3inedi: Kypcanmmapoa
meK NoHOIK OLiM MeH 0az0bLIapObl KATLINMACMbIPY 2AHA eMec, COHbLMEH
Kamap oaapoviy 001aUAsbIHA COUKeC Ky3blpemminikmepoi O0ambimy.
Kociou Kvismem. 3epmmeyoiy meopusinvix Heeizin A. H. Jleonmbeemin
KblaMem meopusicbl Kypauovl. 3epmmeyoiy makcamovl — QU3UKAOAH
moxcipubenix mooicipubenix cabakmapoa MmaubiMOblK OenceHOLiKmi
Oencendipemin  JicoHe — NOHHIY — MASMYHbIHA  Kbl3bleYUbLIbLIKNIbL
apmmulpamsin 0Ky-90icmemeniK Kypauioapobl 93ipiey Hcone OeKimy
Kinmmi cezdep: manvimoblx ic-opexkem, mMaHbLMObIK iC-OpeKemmi
HCAHOAHOBIPY, iC-OpeKemmiK MOCiy, OKbIMY KabblLioay, CblHU OWIAY.
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SOME METHODS OF ACTIVATING COGNITIVE ACTIVITY OF
CADETS IN PRACTICAL CLASSES IN PHYSICS

Matepuan noctynui B pegakuuio 20.12.21.

*H. A. babypxun

XKaparsuisicTany reutbIMaapsl kadeapacsl, BA BIIBO BC PO,
Peceit denepanuscel, CMOIEHCK K.

Marepuan 20.12.21 6acnara TYCTi.

This article examines the topical problems of the methodology for
the implementation of methods of enhancing the cognitive activity of
cadets in practical classes in the discipline « Physics». The techniques and
means of enhancing cognitive activity considered in the article contribute
to the formation of critical thinking, natural science functional literacy,
the acquisition of practical skills by students to defend and argue their
point of view, and also create conditions for increasing interest in the
content of the academic subject, the formation of solid subject skills. This
article describes an approximate algorithm for the activities of a teacher
and cadets in practical classes, corresponding to innovative means of

®W3NKA BOMBIHIIA MPAKTUKAJIBIK CABAKTAPIA
KYPCAHTTAPIBIH TAHBIM/IBIK BEJICEHILTITTH
APTTBIPYIBIH KEMEBIP OIICTEPI

Bynmakanaoa « Quzuray nowni 60tbIHULA NPAKMUKATLIK cADAKMapoa
KYpCanmmapobly MaHulMOblK — bencendiniein  apmmoulpy 90icmepin
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activation, following which, the goal and planned learning outcomes I'PHTU 14.35.09

are achieved: the formation of cadets not only subject knowledge and

skills, but also the development of competencies corresponding to their https://doi.org/10.48081/ABRH8692
future professional activities. ... The theoretical basis of the research is the

theory of activity of A. N. Leontiev. The aim of the research is to develop

* 1 2
and approbate teaching aids that activate cognitive activity and increase P. A. TeHkeweea', K. A. HypymxaHoea
interest in the content of the subject in experimental practical lessons in TopalrelpOB YHUBEPCHUTET,

physics. Pecmy6nuka Kazaxcraw, . [TaBnogap

Key words: cognitive activity, activation of cognitive activity, activity

approach, teaching methods, critical thinking. NMPOEKTUPOBAHUE CUCTEMbI ANWOAKTUYECKOI O
KOHTEHTA ¢QPMATMBHOI_O OLIEHUBAHWUA YYEBHbIX
HAOCTUXEHUN CTYLEHTOB 10 ®U3UKE

B npoyecce eHeOpenuss KpumepuanrbHOU CUCmeMbl OYEHUBAHUSL
YUebHBIX docmudiceHull 00yyaemulx 6 cucmeme oopazosanus Kazaxcmana
cnabo  uccnedosana U MOOepHU3UPOsana  cepa  PopmamusHozo
oyenusanus. Hexomopoe pems (popmamusHoe oyenugame «8blnaio» us
cucmemvl « Kynoenuxy 6 wikonoHom obpazosanuu. B cessu ¢ ysenuuenuem
001U CAMOCMOAMENbHOU pAOOmMbl CHYOEHMO8 8 U3YHEeHUU BCeX OUCYUNTUH
00paz06amenbHblX  NPOSPAMM  8Y3068 oma npobiema  npuobpend
AKMYarbHOCMb U3-3d DECCUCTNEMHO20 HAKONIeHUs. uHopmayuy, Oe3
npespawenus ux 6 YeeHANPAGICHHYIO CUCIEM) 3HAHULL 6 ONpedeieHHOU
npeomemuou ooracmu. Heobxooumwiti u docmamounviii KOHmMeHm OJis
Gopmuposanusi cnocOGHOCMU K NPUMEHEHUIO NOJYYEHHbIX 3HAHUL HA
pabouux mecmax He cozoan. CmyoeHmog mosice Haoo YHums yuumscs, a
UHCMPYMEHMbL CaMO0bpa308anus cmyoeHmos He cozoansl. Hccnedyemas
npobnema  3axnioyaemcs 8 — HEOOXOOUMOCMU — KOHCMPYUPOBAHUS
OUOAKMUYECKO20 ~ KOHMEHma  Oist  (POPMAMUBHO20 — OYEHUBAHUS
PE3YIbMAMO8 CamoCmosmenbHO20 U3YUeHUs (PUIUKU CHYOEHMAMU 8)308.

Lenv uccredosanusi: npoekmuposanue OUOAKMUYecKo20 KOHMeHma
05 hopmMamueHo20 OYeHUBAKUsI YPOBHSL YCBOEHUS Y4eOH020 Mamepuaid
cmyoenmamu no uzuKe HA OCHOBE KOZHUMUBHO20 MOOEIUPOBAHUs
NCUXONIOZUHECKUX 3AKOHMEPHOCMEN YC8OeHUsl 3HAWUL, HA npumepe
uzyuenust memul «Momenm unepyuu abcorOMHO Meepoo2o meuay.

3aoauu uccieoosanus coOBNAOAION ¢ 3a0AYaAMU UHIICEHEPUU 3HAHULL:
a) HayyHO-MemoouyecKull aMaIu3 npeoMemuou oobnacmu — memvl;
0) uzereyenue 3HAHUL U3 AHATU3A;, 8) CMPYKMYPUPOBAHHAS NOO0A4a U
KOHmMpOab yceoenusi. Pesynomamol: 1) npeonosicen npoekm cucmembl
OUOAKMUYECKO20 KOHMEHMA (HOPMAMUBHO20 OYEHUBAHUA VYEOHbIX
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00CMUdICEHUTl CMYOEHMO8 HA NpuMepe UydeHuss memol, 2) npeosiodiceH
Haquo-MemoduquKuﬁ AHAJIU3 KOHmMmeHma CanpJIC'aHMﬂ membul

Knmiouesvie cnosa: (j)opMamueHoe oyenueaHue, KpumepuaibHoe
OYyeHusarue, mexHojlocuiecKkoe oyeHusarue, neoazo2uyeckoe oyeHueanue,
HABbIKU, KOHMEHmM membvl, MOMEHM UHepYUuu, abconromuo meep()oe meio.

BBenenue

B kazaxcraHCKOW cucTeMe 00pa30BaHHUS Ha BCEX YPOBHSIX BBEICHA
KpUTEepHabHasl CUCTEMa OIICHUBAHMS YYCOHBIX JOCTIKCHHHA 00ydYaeMbIX, Kak
Mepa, KOTopasi MOJCPHU3UPYET ATy cPepy B aCHEeKTe JEMOKPATHU3AIUH, yueTa
HWHTEPECOB MOTPEOUTENCH, MOBBIIICHUS O0BEKTUBHOCTH U TEXHOJOTU3AIIHH.
OleHNBAaHUEPE3YIbTATOB — KITIOYCBOW BJIEMEHT JII000H NEesITeIbHOCTH IO
YIPaBJICHUIO MPOIIECCOM, MOCKOJBKY MO3BOJISICT YIPABIATH PE3yJIbTaTaAMH,
BBISBJISITH OTKJIOHCHHS OT HOPMBI U MIPUHUMATh PEIICHUS, HAPABICHHBIC Ha
YCTpaHCHUE TPUYKH, HE MTO3BOJIUBIINX JOCTHUYB )KEIAeMOro. B 0CHOBE MpoIie Iy phI
KPUTEPHUATBHOTO OICHUBAHMS — COMOCTABIICHHUE TOJYYCHHOT'O pe3yybTaTa
YCBOCHHUSL C 3apaHEC OMMCAHHBIMH 3TAIOHAMU — KPUTCPUSIMH TMPOJYKTOB
o0OyueHus. B ka3axcTaHCKO# CUCTEME MIPUHSATHI CIICAYIOIIAC BUIBI OLICHUBAHUS:
(¢hopMaTHBHOE M CyMMaTHBHOE. B Hamly 3aaduy BXOIHMT HCCIICIOBAaHUC IMyTCH
MOJICpPHHU3AIUH (POPMATHBHOTO OI[CHUBAHUSL.

KitroueBas nienb popMaTHBHOTO OIICHUBAHHUS 3aKIIFOYACTCS B YCTAHOBICHUU
«00paTHOI1 CBSI3M» B MPOIIECCe KOJLTabopaIiiu MEKy YIUTEIeM U 00yJaeMbIM,
MIO3TOMY 3TOT BHUJ| OLICHUBAHUS HCIOJB3YETCS TIOYPOYHO, CXKECTHEBHO U Uepe3
CaMOCTOSTENbHYIO padoTy noma. [Ipaktuuecku HopMaTHBHOE OICHUBAHHE
00eCreurnBaeT MOYTH BCHO CHUCTEMY (DYHKIIUH KOHTPOJIS: KOPPEKTUPYIOIIYIO,
CTUMYJHPYIONMYI, 00y4amNIy0, THATHOCTHYCCKYI, BOCIIUTATCIBHYIO.
O0001IcCHHO BCce Ha3BaHHBIC (DYHKIIMHA MOXHO MPEICTABUTH, KAK KOMILJICKC U3
CIICTYFOIIMX COCTABJISFOIINX : TEKYIICH KPUTCPHATBHON OI[CHKH, TEXHOJIOTHIESCKON
M IEAArOTMYE€CKOU OLIEHOK.

K coxayienvro, mpu BBEJCHUH HOBOM CHCTEMBI OICHUBAHS HE OBLTH YITCHBI
BCE BBINICHA3BAHHBIC COCTaBJSIOMKE. [Ipyu aHamu3e AaHHOU MPOOJIEMBI MBI
HCXOAWIHN U3 00pa30BaTeIbHON MapaJurMbl KOTHUTUBHOTO KOHCTPYKTUBU3MA,
B KOTOPOH BemyIeH AESITEeIbHOCThIO 00yYaeMbIX SIBIISCTCS CAMOCTOSTCIBHOEC
y4eHHE B KOJIAaOOpaTUBHON cpeje, co3MaBaeMoil B mpolecce 00ydeHUs
MEJaroroM. YCIEUTHOE YIpaBJICHUE JIIO0OW JCSITCIbHOCTHIO BKITFOYACT ITAITBI
IUTAHUPOBAHMS, IPOCKTHPOBAHUS, peaTU3allMK U KOHTPOJIsL. [IpudeM 3Tu 3Tarsl
HUepapXUUYCCKH B3aUMOCBSI3aHbI. Ha OCHOBE KOHTpOJIS M OICHKH PE3yJIbTaTOB
BO3MOYKHO ONPENIETUTh 3P HEKTUBHOCTH KAXKIOT0 dTara AesTebHOCTH. [ToaToMy
pelicHre MPOOIeMbI KOHTPOJIS U OIICHKU 3HAHUH HAJI0 HAYWHATH C JOPMHUPOBAHHUS
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JUIaKTUYECKOI0 KOHTEHTa M3y4aeMOH TeMbl, KOTOPHII IpU ONpeaeIeHHOM
(OpMyJTUPOBaHUH CTAHOBHUTCS JIECKPHUIITOPOM YCBOCHUS COJEPIKAHHS TEMBI.

OcHoBHas po0OJieMa Halllero UCCIIEI0BaHMs 3aKIII0YAETCst B HEOOXOJMMOCTH
KOHCTPYHPOBaHHUS AUAAKTUUECKOTO KOHTEHTA JUIsi JOPMATUBHOIO OLIEHUBAHHUS
yueOHBIX JOCTH)KEHUH CTYJICHTOB.

Llenp uccnenoBaHus: MPOESKTUPOBAHUE JTUIAKTHYECKOTO KOHTEHTA ISt
(OpMaTHBHOTO OIIEHMBAHKS YPOBHS YCBOCHUSI y4e€OHOTO MaTepHaa CTy IeHTaM1
1o (u3MKe Ha OCHOBE KOIHHUTHBHOTO MOJEIMPOBAHMS ICHXOJOTHYECKUX
3aKOHMEPHOCTEH yCBOEHHsI 3HAHWH, HAa NPUMEpe M3Y4YeHUs TeMbl «MOMEHT
WHEPLHHU a0COJIIOTHO TBEPAOTO TeIay.

3ajaun MCCIIeIOBAaHMS: a) aHAIN3 [TPEAMETHOH 001acTH — TeMbl «MOMEHT
WHEPLMHU a0COIIOTHO TBEPOTO TeIa»; 0) U3BIEUEHHE CUCTEMbI 3HAaHUH 0 TEME;
B) pa3paboTKa CHUCTEMBI INIaKTHYECKOT0 KOHTEHTa ()OPMAaTHBHOTO OLICHUBAHHMS
(KpuTepuasibHas, Meaarornyeckas 1 TEXHOJOrHYecKas) y4eOHbIX JTOCTIKEHUI
CTYJICHTOB Ha IIPUMEPE U3YyUYCHUSI TEMBI.

Marepuajibl 1 METOABI

N3yuaemass Tema BXOJHUT B paszjiesl BY30BCKOIO Kypca MEXaHUKHU
«Kiaccnueckast fMHaMuKa TBEpAOro Teay. J[BikeHne abCoI0THO TBEPIOTO Tela
MOYKHO MPEICTaBUTh, KaK IMOCTYNATeIbHOE JIBIYKEHUE [ICHTPA Macc U BpallleHue
BOKpYT ocH. OCh MOXKET MEHSITh CBOE IOJIOKEHHE.

[Ipr 5TOM MOMEHT MHEpPUHH SBJISETCS OCHOBHOM JAMHAMUYECKOU
XapaKTepUCTHKOM BPaIaTeIbHOT0 IBIXKCHUSI TBEPIOTO Tea, H3yUSHUIO KOTOPOH
HEOOXOIUMO YJEIUTh BHUMaHUE HM3-3a BXHOCTH MOHATHS JUIS 3aKpEIUICHHS
3HAHMH 110 HANIPABJICHUIO HH)XEHEPHs] 3HAHUH.

1 Onpenenenue: CKASIPHYIO PU3NYECKYIO BEJIMUYHMHY, SIBIISIOILYIOCS MEpOr
WHEPTHOCTH TeJla, BPAILAIOIIErocsi BOKPYT OCH M PaBHOM MPOU3BEICHHUIO MacChl
Ha PacCTOsHUE OT OCH BpAICHUS, Ha3bIBAIOT MOMEHTOM HHEPIUH TeJa.

2 duznyeckuil CMBICH: a) XapaKTepUCTUKOI uero sBisiercsa? OTBeT: Momenm
UHepYUU ABNIAEMCA XAPAKMEPUCMUKOU MEep0020 meid, O8UNCYUe20Cs 80KpPYe
NOOBUIICHOU UAU He NOOBUNCHOU ocu, 0) KaKOW XapaKTepUCTUKOH sBIsieTcs?
Omeem: s6/151emcs MEPOLl UHePMHOCMU meepdoeo meaa, B) ueMy paBHa? Omeem:

Gopmyna momenma unepyuu.
n
_ 2
] = z m;r;
i=1

rac J — 0003HaueHHE MOMEHTA HWHCPLUU; mi — Macca 1-i TOUYKH TBEPAOTO TEJIa;
I"l, — pacCTodHUC OT 1-i TOUKHU J10 OCH
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Kaxk BuHO 13 (hopMyIIbl, BEIMYMHA MOMEHTA HHEPIIUU He 3A6UCUIN OT CUIT
U IBYOKCHUS, @ 3A6UCUM TOIbKO OT PACIpPENEICHUS MACChl TBEPIOIO Tea.

EnuHULIBI H3MEPEHUS: KT XM?

Teopema lmetinepa

B HekoTOpBIX ciydasX BBIYMCIEHHE MOMEHTA MHEPIUU CYLIECTBEHHO
obneruaer 3HaHue Teopemsbl llITeiiHepa (MHOT/A ee HA3BIBAIOT TEOPEMOM
Iolirenca): MomeHT nHepiyH Tena (J) OTHOCHTENIFHO POU3BOJILHOM OCH paBeH
MOMEHTY MHEPLUH OTHOCUTEIILHO OCH, KOTOpasl MPOBEACHA 4epe3 LIEHTP Mace
paccmarpuBaemoro teia (J°), miroc mpou3BeIcHHEe Macchl Tena (/71) Ha pacCTOsSHUE
MEXIY OCSMM B KBaJpare, IPU YCIOBHHU, €CJIA OCH NapaJIICIIbHBbIL:

] = Jo + ma?

3anaHue: yeMy paBeH MOMEHT HHEPLIUH OTHOPOIHOTO Iapa OTHOCUTEIFHO
0CH, KOTOpas sIBISIETCS KacaTeNbHOH K Iapy? Macca 1mapa paBHa m, ero paanyc R.

Pemenne: MOMEHT MHEPUHMH OJHOPOAHOTO IIapa OTHOCHUTEIHHO OCH,
MIPOXOISIIIEH Yepe3 ero IEHTP Macc PaBeH:

Jo = 2/5mR?

JI71s1 HaX 0K ICHUSI KCKOMOT'O MOMEHTA Mbl MO>KEM BOCIIOJIb30BaTHCS TEOPEMOM
[Ireitnepa:

J =Jo + ma®

Tak kak map uMeeT cHEepUIEecKyl0 CUMMETPHUIO, TO MBI BCETAAa MOXKEM
HEOOXOAMMBIE HaM OCH IIPOBECTH KaK MapajuienbHble. PaccTosHIE MEX My OCsIMU
TI0 YCJIOBHIO 33/1a41 PaBHO paJiycCy mIapa, IMEeM:

Jo

7
= ——+ mR? = —mR?
5mR? 5

7
OtBer J = mR?

B conepikanue n3ydaeMoil TeMbl BXOMASAT: OMOPHbBIC 3HAHUS, COOCTBEHHO
3HAHHA M0 TeMe, AUAAKTHYECKHE MAaTepUalibl 0 O0ECIIeUeHHIO MOHUMAHUS U
3alOMHUHAHKS Ha OCHOBE aHaJIM3a, CHHTE3a, 0000IICHUS U MPUMECHEHHS 3HAHUH,
YMEHUIT U HABBIKOB 110 TEME, TPEACTABISIEMbIC 110 CXEME H3Y4eHHs (HHU3MUECKOM
BEIMYUHBI (cMOTpHTE Tabnmma 1)
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Tabmuua 1 — KonreHt geckpuntopoB TeMbl «K MOMEHT HHEPIIUH TBEPAOTO TEa»
JUtst JOPMATHBHOTO OLIEHUBAHUS yUEOHBIX TOCTIKCHNH CTYAEHTOB

3HaHUEe W NOHUMAHHE —
KpUTEpUaAJIbHasA OLEHKA yCBOCHUS
COLCPIKaHUS TEMBI - O6y‘{eHHOCTL

3HaeT U MOHUMAET OIOPHbIC 3HAHUS: (PU3UUECKHH CMBICI
Macchl Tela KaKk Mepbl HHEPTHOCTH Tella, UMITyJbCa, Kak
XapaKTepUCTUKHU ABMKymerocs tena. Ilo anamorunm c
ONOPHBEIMH 3HAaHUSMH CHOCOOEH AaTh ONpeAeleHHe U
MOHATH (PH3UYECKUI CMBICH, YTO MOMEHT MHEPIHH SIBIISETCS
¢bu3uUecKoil BEMTHUYHMHOI, sSBIIOmeiicss Mepoli HHEPTHOCTH
TBEPJOro TeJla, BPAILAOIIErOCs BOKPYT OCH; PaCCMaTpUBaET
Cilydad MOJABMKHOW M HENMOJBHKHOI OCH BpallleHUs.3HAaeT
(dbopMyITy MOMEHTa HHEPLUH, TOHUMAET, YTO 3aBHUCHUT OT
PpacIpezieNIeHHOCTH MacChl U HE 3aBUCUT OT KUHEMAaTHYECKUX
BEJIMYUH JBWKEHHS TBEPJOIo Tela.

IIpumeHeHne 3HaHUI ¥ TOHUMAHUS —
KpUTepHaIbHas U TEXHOJIOTHIECKast
OIlCHKA Y4eOHOU NeATeIbHOCTH
CTyJeHTa

IprMeHsieT HOTy4YEHHbIC 3HAHUS B CTAHAAPTHBIX CUTYaI[HsAX
IpU PEUIEHWH 3aJad sl KOIbIa, CTEPXKHS, AMCKA:
(bopmynupyer onpenenenus, opmyibl U GU3MIECKUI CMBICIL.
VYMeeT 00BICHATh (PUBHUESCKUH CMBICI BCEX BXOIIINX B
(opMyIIbI BEUUYMH U MX €AMHULIBI N3MEPECHHUS; TIOHUMATh UX
3HAa4YCHHE. YMECT BBIPA3UTh U3 OJHUX (DH3UYECKUX BEIMYHH
JpyTHe.

dopMHUpOBaHUE CYXIEHUH —
TEXHOJIOTHYeCcKas OICHKA
CHCTEMHOI1 I€ATEIbHOCTH: YMEHHE
paboTaTh Ha CHCTEMHOM YPOBHE

MoKeT pa3MBILUIATE O NPABHIBHOCTH U PALMOHAIBHOCTH
BBIOpaHHOTO MeTona perieHus: Ha Teopemy lllteiiHepa, Ha
KOJIBIIO, CTEPXKEHb U JHUCK.

KoMMmyHHKaIms: —TeXHOIOrH4YecKas
U TIeIarOTUYECKasi OL[CHKA HABBIKOB
MEXIIMYHOCTHOTO 001IeH s (padoTa
B KOMaHje, 00y4YeHHe ApPYTHX,
BeJIeHHUE IIEPETOBOPOB, CIIOCOOHOCTD
K JINJEPCTBY)

AKTHBHO U OCO3HAHHO CITyIIAET JIEKIHIO, [leJICHAIIPaBICHHO
paboTaeT ¢ MPeaOoCTaBICHHBIM TEKCTOM, YMEET BBHIICIATH
OCHOBHBIE€ MBICIH; yCTaHaBIHBaeT dpPpeKTUBHEIE
KOMMYHHKAIHH TIPU NepLeNIUOHHO GopMe koyutabopanun:
OCO3HAHHBIM BOCHPUATHEM HH()OPMAIUH WICHOB IPYIIIHI
WY JIEKTOPA; IIEJICHANIPABICHHO M KaYeCTBEHHO BBIIOJIHSCT
(YHKIHIO, BO3IOXKEHHYIO Ha HEro IIPH HHTEPAKIHN.
CnocobeH mepenaBaTh MHPOPMALHIO, HCHONB3YS
COOTBETCTBYIOLIYIO HayYHYIO TEPMHHOJIOTHIO U YCIIOBHEIC
0003HAUCHHUST;

CnocobeH B3amMoOAeHCTBOBaTH ¢ mapTHEpamu (mpH
oIpesieNIEHHBIX BHAAX paboThl);

Cnocob6HOCTS® K
COBEPIICHCTBOBAHUIO 3HAHUIM
(oumeHka 0a30BBIX HaBBIKOB
(roBopuTH, HMHCATh, YHTATH,
CITyILIATH, CYMTATH) TIE[ArOTHIECKAsT
OIEHKa OTBETCTBEHHOCTH,
CaMOOPraHU30BaHHOCTH

Cnoco6eH mpakTUYeCKH aHAIH3UPOBATH COOCTBEHHBIE
JOCTIDKEHHUS; IOHUMAEeT APYTHE MO3UIUH;

Croco6eH OTBETCTBEHHO OTHOCHTBCS K IIPOLIECCY OOYUCHUS.
CrocobeH caMOCTOSTENbHO H3y4aTh MaTEepHall, HAXOIUTh
JOTIOTHUTEIbHbIE HH(POPMaIUH.

IlepedeHp BOonpoCoOB, NOJIEKAUIMX OLIEHUBAHUIO 110 1aHHOU TeMe: 1. «Uto

Takoe MOMEHT mHepruu?» [loueMy MOMEHT WHepIuu (pu3mdecKas BelTHInHa?
Urto Hamo 3HaTh 0 ¢u3mueckoi BenmumHe? «OmnpeneneHne abCONIOTHO
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TBepaoro Tena?», « OObICHUTE, YTO TAKOE BpalaTeabHoe JBIKeHIe?» 2. JlaliTe
ornpejielieHue MOMEHTAa CUJIbI OTHOCUTENIbHO OCH M TOYKH; MOMEHTA UMITYJIbCa
MarepuaabHou Toukd. 3. Kak cBS3aHbI MOMEHT UMITYJIbCa MATEPUATILHOU TOUKH U
MOMEHT umnyisca tena? 4. Kak cBsizaHbl MOMEHT UMITYJIbCa TeJla OTHOCUTEIBHO
ocu U MOMeHT uHepiuu tena? 5. Chopmynupyiite Teopemy IlITelinepa.

MOMEHT UHEPIHH — 3TO CLIOCOOHOCTH A0COJIFOTHO TBEPABIX T€J COXPAHATH
COCTOSTHUE TTOKOSI MJIH IBUKEHUSI B OTCYTCTBUE JeHCTBYSI BHEIIHUX CUIL. TBepaoe
TEJIO — CUCTEMAa MaTEPUAIbHBIX TOUYEK, PACCTOSTHHE MEX1Y KOTOPIMA HEU3MEHHO.
Takoe onpeienicHIE CIIPaBEIITUBO ISl a0COTIOTHO TBEPJIOTO TEJIa, B PEATbHOCTH
9TO SABJISCTCS MPUOIKCHUEM.

Nuepuus — siBIeHUE NPUPOJBl COXPAHATH COCTOSHUE IMOKOS WU
JBIDKCHUS, TOKA KaKas-HUOY(b BHEIHSSA CHJIA HE M3MCHUT ITOTO COCTOSHUS.
BpamiarensHoe ABMKEHUE — BUJI MEXaHUYECKOTO JIBHKeHHUs. [Ipu BpamaTensHoM
JIBIKEHUM MaTepHuabHas TOUKa OMUCHIBAET OKPYKHOCTH. [Ipu BpamareibsHOM
JIBIDKCHUH aOCOJFOTHO TBEPOro TeJia BCE €r0 TOYKU OMHUCHIBAIOT OKPYKHOCTH,
PaCIOJOKCHHBIX B MapajjielbHBIX MIOCKOCTIX. AOCONIOTHO TBEPIOC
TEJI0 — MEXaHWYEeCKasi CUCTeMa, 00Jajaronias TOJIBKO MOCTYIMUTEIbHBIMUA U
BpaIIaTeIIbHBIMU CTEIIEHSIMU CBOOOIBI. « TBEPOCTEY 03HAYACT, YUTO TEJIO HE MOXKET
OBITh IeOPMUPOBAHO, TO €CTh TEJY HENB3S MIPEIaTh HUKAKOW APYTrOd SHECPTHH,
KpOM€ KHHETHUECKOM SHEPTHH MOCTYIUTENBHOTO WITH BPaIlaTEIbHOTO IBUKEHUS.

Pe3yabTaThl U 00cy:KI€eHUE

Kak 0b110 yKa3aHO BBIIIE, B Ka3aXCTAHCKOW CHCTEME MPUHSITHI CIICAYIOIINAC
BUJIBI KPUTECPHUAIBHOTO OICHUBAHUS YUCOHBIX JOCTH)KCHHUH yYal[UXCs:
(¢bopMaTHBHOEC M CyMMaTHBHOE. B Hamly 3a/iauy BXOIMT HCCIICIOBAaHUC ITyTCH
MOJIepHH3aIK (POPMATHBHOTO OIICHUBaHUsA. VcciieJoBaHUE B TaHHOW 4YacTH
HAIPaBJICHO HA TO, YTOOBI TOHATH, KAK COBPEMEHHBIC METOJIbI OICHUBAHUS,
KOTOPBIC UCTIOJB3YIOTCS HA 3aHATHSIX B By3aX, CHOCOOHBI PEIIUTh UMCIOIIUECS
MpoOJIEeMBI B CHCTEME NICHCTBYIONIETO MPOQEeCcCHOHANTBHOr0 00pa3oBanus. Tak
KaK MX OCHOBHAs 3aj1aya HaIlpaBJICHA HA TO, YTOOBI COICHCTBOBATH PAa3BUTHIO Y
CTYJCHTOB KOMIICTCHIIUH, TPEOYEMBIX HOPM 3HAHUI M HABBIKOB 3a CUET HOBBIX
(hopM ¥ TEXHOJIOTHIA CAaMOPETYIUPYEMOTO OIICHUBAHHMS.

KitroueBas nienb popMaTHBHOTO OLICHUBAHHUS 3aKIIFOYACTCS B YCTAHOBICHUU
«00paTHO CBsI3W» B IMpolecce yUeOHOW KOLTabopaluu MExXay yUUTEIeM U
00y4aeMbIM, TIO3TOMY TOT BUJI OLICHUBAHUS HCIIOJIB3YETCS TOYPOYHO, CIKETHEBHO
U Yepe3 CaMOCTOATCIbHYI paboTy cTyneHTa. M3 MMeromuxcs B HayYHOM
JUTEepaType MHTEPIPETaIuii, HanboJIee COOTBETCTBYET HCCIICIOBATCILCKOMY
3aMBICITy TAHHOM CTaThH CIICIYIONIAst MHTEpIIpeTanus: (JOPMaTHBHOE OIICHIBAHUEC
- HHCTPYMEHT, JJO3BOJIAIONIMHI OMpeessTh B IPENoAaBaTelIbCKON 1eATeIbHOCTH
pa3BUTHE KOMIIETEHIMI 1 HABBIKOB CTYJICHTA, & TAK)KE €ro TUHAMUKY M Iporpecca
(FO. Kcenzosa, HO. 2000) [3, c. 35]. CoBpeMCHHYIO CHUCTEMY OIICHUBAHUS,
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OCHOBAHHYI0 Ha KOMIETEHTHOCTHOM MOAXOJE, MOXXHO NPEACTAaBUTH, 110
MHEHMIO TakUX y4eHbIX, kak C. A. Oxgunnosa u O. JI. [lloBkoBuY, Kak mporecc
COOTHOIICHHS 3allJJaHUPOBAHHBIX II€JIel ¢ MOJIy4eHHBIMH pe3yibTataMu [9].
TexHoOrHs OLIEHUBAaHUS B COBPEMEHHBIX YCIOBUSAX HAlpaBieHA Ha pelleHHe
ClIeyIOUINX 3a7a4:

— YCTaHOBHUTH Ha ocHOBe TBepabiX (hard) HaBBIKOB CTENEHb MOATOTOBKU
CTyJeHTa Ha KaXXJIOM dTalleé YCBOEHHd yueOHOro marepuaina no Qopme:
aKTyaJau3alysi, BOCIPUATHE, OCO3HAHUE 3HAHUS, IOHUMAHUE, 3alIOMUHAHNUE U
npuMeHeHne (YCBOEHHE), aHaIN3, CHHTE3 0000IeHNe, TTI0JIHAsE KOMIETEHIUS C
MIOMOIIBIO KPUTEPUATIbHOH OIIEHKH;

— IIOKa3bIBaTh, HA OCHOBE TEXHOJIOTMYECKOW OI[EHKH MIATKHX (soft)
HaBBIKOB, UHANBUAYAJIBHYIO PE3yJIbTaATUBHOCTb KaXKIOI0 CTYJEHTA B CO3JJaHHON
npenojiaBaTesieM KoulabopaTUBHOM cpeje Ha NMPAKTHYECKOM 3aHSATHU Ha
OCHOBE: a) MeplUenuuu (B3aUMOBOCHPHSITHUS) — OCO3HAHHOM BOCIIPHUITHH
U NMOHUMaHUM JI000H MHPOPMAIMHM U JNEHCTBUI YJIEHOB KOJJIEKTHBA;
0) BepOaJIbHOI 1 HEBepOAITbHON KOMMYHHUKAIIMK B COBMECTHOM YUCHUH, KaK BUJIE
obmeHa mH(opManueil U JeHCTBUSMU B COBMECTHOW paboTe; B) MHTEPAKLIUU
(B3aMMOJICICTBHH TIPH BBINIOJIHEHUN COLIMAIIBHOM POJIM B COBMECTHOI padoTe)
Texunonornueckas (AesATENbHOCTHAS) COCTABISIONAs KPUTEPHUATBLHOTO
OLICHMBAHUS Y4eOHBIX OCTIKEHHH CTYAEHTOB MAaKCHUMAaJbHO ONUpAETCS Ha
ayTeHTUYHOE OLIEHUBAHHUE — BHJI OLICHUBAHMS, IPUMEHSIOINICS B IPAKTUKO-
OPMEHTHPOBAHHOM O0pa30BaHUM U NMpeNyCMaTPUBAIOIIHMI OLIEHUBAHHE
c(OPMUPOBAHHOCTH CHUCTEMBI TBEPJABIX M MSATKHX HAaBBIKOB, KOMIIETEHTHOCTH
CTYAEHTOB B CHTYyalUsX, MaKCUMaJbHO HPUOJIKEHHBIX K pealbHON KHU3HU.
AyTEHTUYHOE OII€HUBAHHE OCYILECTBISIETCS MOCPEICTBOM HCIOJIb30BAHUS
aJbTEPHATUBHBIX METOJOB, K UHUCIY KOTOPBIX OTHOCATCS: NMPOEKTHI, ICCEe,
opT(h oo, pa3IMYHbIe IPE3eHTAlNH, PELEH3UPOBAHUE;

— NPOBEPUTHh HAa OCHOBE MEJArOTMUecKoil OI€HKH NUHAMMKY JUYHBIX
JOCTH)KEHUHN, KOTHUTUBHOTO 3araca, OTBETCTBEHHOCTU CO CTOPOHBI CaMoro
obydaeMoro, cryaeHra. MoTUBUPOBaTh, CTUMYJHPOBATh y CTYACHTOB
OTBETCTBEHHOCTb 32 Pe3yJIbTaThl 00yUYEHUs! — IIeJarornyeckas OleHKa;

— pa3ienuTh 3HAYUMOCTH OLIEHOK, KOTOpBIE BBICTABIISIOTCS YUYHUTEIEM 3a
olpezieIeHHbIe BUBI 3a1aHui 1 padot [10].

B dopmaruBHOM OlleHMBAaHUM paccMaTpUBAETCSl CAMOCTOsITENbHAs paboTta
CTYJIEHTa, KOTOpas B MCHXOJIOTO-TIEJIarOrNYeCKOM IIaHe TPECTaBIsET CO00i
YIOPSIOUCHHYIO IUHAMUUYECKYIO CUCTEMY NPUEMOB UTEHHUS, NPOCITYIINBAHUS,
HaOJII0IeHNs], OCMBICIICHHUS1, 0000ILEHNS, CHCTEMATH3alluH, KOHCIIEKTUPOBaHHUS,
3allOMUHAHHS U BOCIIPOM3BEICHUS Y4eOHOro MaTepHana, 3alaHus 10 KOTOPhIM
BO3MOXXHO YCJIOBHO OOBEIMHUTH B TPU TPYIIBI: PENPOAYKTHBHEIE (BOIPOCHL,
3aJaHus1), TIOMCKOBBIE (3a7aHusl, 3a/1a4M, IPOEKTHI) U TBOpYECKHE (TIPOEKTHI,
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KYPCOBBIC U IUTUIOMHEIC pa00ThI). OOBEKTUBHOCTH KOHTPOJIS, IPEATOJIaratomiast
HaJIM4Me YCTaHOBJICHHBIX U U3BECTHBIX CTYJIEHTAM KPUTEPUEB OLIEHKH, CTPOroe
COOJIIOZICHHE TpeIogaBaTeIeM 3TUX KPUTCPUEB, CBEJCHHUE O MHUHUMYyMa
CyOBEKTHBU3MAa B MHCHUH 00 yUCHHUKE.

B ¢opmaTuBHOM OIICHUBAHHMH 00SI3aTEIBHO COOJIIOICHUE BOCITUTATECILHOTO
Bo3jaciicTBUs oneHku. OneHka B Oajiax SBIASETCS CPEICTBOM BOCIUTAHUS
YYaIIUXCsl, BIUSHIS Ha MOTHBAIIMOHHO-TTOOY TUTENbHBIC (DaKTOPBI UX yUCOHOM
JIeSITENIbHOCTH, TIOTOMY YTO OHA SIBJISIETCSI BEIPaKEHUEM IPU3HAHUS €T0 YCIIEXOB,
CTEIICHU COOTBETCTBUS 3HAHWI, HABBIKOB M YMCHUH TPEOOBAHUSM MPOTPAMMBL. JIJISI
JAHHOTO Kacca. TeKYIIHH (ClesIuii) — caMblii paclipocTpaHeHHBIN 1 HanboJee
3¢ (G EKTUBHBIHA BHJ] KOHTPOJISL, KOT/Ia PEUb UJIET O CUCTEMATUICCKOM KOHTPOJIBHO-
KOPPUTHPYIOIICH (BYHKIIUU IPOBEPKH.

BriBoabl

Hame uccnenoBaHue mokasano, 4To B o0pa3oBaTeIbHOM IIpolecce,
OPUCHTUPOBAHHOM Ha CTYJICHTA, HAUOO0JIee OTBEYAOIICH peausiM COBPEMECHHOM
JKU3HU ToKa3aTeiaeM 3G (PEKTUBHOCTH YUEOHOUW NESITEIBHOCTH B CHCTEME
(hOpMATHBHOTO KOHTPOJS M OICHUBAHUS BBICTYNAIOT JMHAMHUKA Pa3BUTHUS
JIUYHOCTH CTYJICHTA U €T0 YYCOHBIC JOCTHKCHUS B PEATU3AIIUH €r0 MPUPOTHBIX
MTOTCHIIMAJIOB B CHCTEME TPEX B3aUMOCBI3aHHBIX CHCTEM KPUTEPUCB: COOCTBEHHO-
KpUTEPHUATLHOM, TEXHOJIOTMYECKOH U MeJJarornuecKoil.

B ¢opMaTHBHOM OIICHUBAaHWU MPEJCTABIICHA CHCTEMa KPUTCPHUEB, IO
KOTOPHIM Ha OCHOBE CO3JaHHS «O0paTHOW CBSA3M» MOXET OBITH OIMpEleiIcHa
CUCTEMa KauecTBa MOJrOTOBKH OYAYIIEro CIeIUaUCTa:

1) oOyyeHHOCTh (KpHTepualbHas OICHKA 3HAHWMH, MOHUMAaHUS BCEX
KaTeropuii 3HaHU Mo U3yyaeMou TeMe WK JUCLIUIUIMHE HA OCHOBE COBPEMEHHBIX
00pa30BaTEIBHBIX TEXHOJIOTHIA,

2) cucrema hard u soft HaBBIKOB U yMeHHI (OLICHKA CHCTEMHOM AeATeIbHOCTH:
yMeHHue paboTaTh Ha CHCTEMHOM YPOBHE, COBEPIICHCTBOBATH U OCYIICCTBIIATH
MOHUTOPHHT, OIICHKA YMEHHS PACIIPEIICIICHUS PECYPCOB; OIICHKA YMCHUS paboTaTh
¢ uapopMarmeli (HHTEPIPETHPOBATH U IIEPEIaBaTh, UCIIOJIL30BaTh COBPEMCHHBIC
KOMITBIOTEPHBIC TEXHOJIOTHH, TEXHOJOTHU WHXCHEPUHU 3HAHUH); TBOPUYCCKOEC
KpPEaTUBHOE MBIIIICHUE, CIIOCOOHOCTH K PEABHUICHHUIO, TIOUCKA HOBBIX PCIICHHH,
y4acTue B Hay4yHOU pabote; (OIeHKa 0a30BBIX HABHIKOB (TOBOPUTH, MUCATh,
YUTaTh, CIAYIIaTh, CYUTATh), HABBIKOB MEKIUYHOCTHOTO 00mIeHus (pabora B
KOMaHJ1e, 00y4eHHE PYTUX, BEJICHHUE IEPETOBOPOB, CIIOCOOHOCTD K JIUICPCTBRY),
OIIeHKa MPO(ECCUOHATBHBIX HABBIKOB);

3) IMYHOCTHBIC KauecTBa (Iearormdeckasi OlleHKa OTBETCTBEHHOCTH B yucOe
CTYJCHTA, KaK CyObeKTa Mmpolecca, CaMOOPTaHU30BAHHOCTH, CAaMOYIIPABIICHHUS,
KOMMYHUKa0EIbHOCTH),
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*P. A. Tenxewesa', K. A. Hypymorcanosa’
2 TopalifbIPOB YHUBEPCUTETI,

Kazakcran Pecniyonukacer, [Tapnonap K.
Marepuan 20.12.21 6acnara TYCTi.

OU3UKAJAH CTYAEHTTEPAIH OKY KETICTIKTEPIH
®OPMATHUBTI BATAJIAYFA APHAJIFAH
JTUJAKTUAKAJBIK MASMYH )KYWECIH )KOBAJIAY

Kaszakcmannoty  6inim  Oepy oicytiecinoe  OiniM — anyuvliapobiy
OKy  olcemicmixmepin — Kpumepuandvl — bazanay — JicyteciH — eHeisy
npoyecinoe Gopmamusmi 6azanay candacvl HAWAP 3ePMMENLeH HCOHe
arcayevipmoiiean. bipasz yaxeim 0Ootivl  Karvinmacmlpyuiel  6azanay
mexmenmeei  «Kynoenuxy  owcyilecinen  «xynaoery. Kozapvr oKy
OpPBLIHOApbIHBIY  OiLliM  Oepy baz0apramanapviHvly 0apivlK NOHOepiH
OKbIMYOazbl CmMyOeHmmepoiy 63iHOIK JHCYMbICHIHbIH YICCIHIH apmyblHA
batinanvicmel, b6yn npobrema Oenzini Oip NOHOIK canada Makcammol
Oinim drcytiecine aUHAIMAl, AKNAPAMMoLY JCYUECi3 JICUHAKMALYbIHA
batinanvicmel 63exkmi 6010bl. AnbiHean OINIMOI HCYMbIC OPLIHOAPHIHOA
KONOaHy KabOiemin KaTblnmAacmolpy YUIH KAHCCMMI HCOHE HCeMKIIIKMI
mazmyHn oicacarmazan. Cmydenmmepoi Oe oKyea ylpemy Kepek, ai
cmyoenmmepOiy 630i2iHeH OLiM any Kypanoapul dcacaimazan. 3epmmenin
omuipean mocene KOO cmydenmmepiniy ¢uzuxanvl 63 beminue 0Ky
Homudicerepin opmamusmi 6azaiay ywin OuOAKMUKAIbIK KOHMEHMmI
Kypacmueipy Kasicemminicinoe 0onvln omulp. 3epmmeyoiy MaKcamoi:
«Abcomommi Kammul OeHeHiy UHePYUs MOMEHMI» MAKbIPbIObIH 3epmmey
MbICANLIHOA  OiniMOi  ueepyOdiy  NCUXONOSUSIbIK — 3aHObLILIKMADbIH
KoeHUmuemi Moodenvoey Heeizsinde Q@usuxa cmyoeHmmepiniy 0Ky
Mamepuanvit ueepy 0eyeelin popmamusmi Oazanay yulin OUOAKmMuKaiblx
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MasmyHObl dHcobanay. 3epmmey minOemmepi Binim uHIKCeHePUSCbIHbIH
MiHOemmepimer cotlikec Keedi: A) NOHOIK CanaHbl-MAaKbPbINMbl 2bLITbLMU-
ooicmemenik manoay, b) manoayoan 6inim any; B) KypoLisimowix 6epy
JicoHe meneepydi baxviiay. Homuoicenepi: 1) maxwipvinmol 3epoeiney
MBICALIHOA — cmyOenmmepoiy 0Ky Jicemicmikmepin — gopmamuemi
bazanayoviy OUOAKMUKALLIK KOHMEHM JHCYUECIHIH HoDACHL YCLIHBLIObL,
2) maxvipbin Ma3MyHbIHbIY KOHMEHMIHE 2bLIbIMU-O0ICIEMEeNiK manoay
YCBIHBLIOWL.

Kinmi ce30ep: kanvinmacmuipyuivl 6azanay, kpumepuanovl bazanay,
MEeXHON02USbIK bazanay, nedazo2uxkaivlk 6azanay, 0azovliap, maxKblpbin
mazmyHul, Huepyusi comi, abconiommi kammul OeHe.

*R. A. Tenkesheva', K. A. Nurumzhanova’
2Toraighyrov University,

Republic of Kazakhstan, Pavlodar.
Material received on 20.12.21.
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DESIGNING A SYSTEM OF DIDACTIC CONTENT
FOR FORMATIVE ASSESSMENT OF STUDENTS’
ACADEMIC ACHIEVEMENTS IN PHYSIC

In the process of implementing the criterion system for evaluating
the educational achievements of students in the education system of
Kazakhstan, the sphere of formative assessment has been poorly studied
and modernized. For some time, formative assessment «fell outy of the
«Kundeliky system in school education. Due to the increase in the share of
independent work of students in the study of all disciplines of educational
programs of universities, this problem has become relevant due to the
unsystematic accumulation of information, without turning them into a
purposeful system of knowledge in a certain subject area. The necessary
and sufficient content for the formation of the ability to apply the acquired
knowledge in the workplace has not been created. Students also need to
be taught to learn, and the tools for self-education of students have not
been created. The problem under study is the need to construct didactic
content for the formative evaluation of the results of independent study
of physics by university students. The purpose of the study: designing
didactic content for formative assessment of the level of assimilation of
educational material by students in physics based on cognitive modeling
of psychological dimensions of knowledge assimilation, using the example
of studying the topic « The moment of inertia of an absolutely rigid body».

The research objectives coincide with the tasks of knowledge engineering:
a) scientific and methodological analysis of the subject area-topic;
b) extraction of knowledge from analysis; c) structured presentation
and control of assimilation. Results: 1) a project of a system of didactic
content for formative assessment of students’ academic achievements
on the example of studying the topic is proposed; 2) a scientific and
methodological analysis of the content of the topic content is proposed.

Keywords:  formative  assessment,  criterion  assessment,
technological assessment, pedagogical assessment, skills, topic content,
moment of inertia, absolute solid.
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NMPABUIJIA Ji51 ABTOPOB
B HAYYHOM >KYPHAIJIE
«BECTHUK TOPAUIbIPOB YHUBEPCUTETA»

PenakiinonHas koyuierust NpocUT aBTOPOB PYKOBOACTBOBATHCS CIIETYIOMIMMU
MIpaBUJIaMH TIPH MIOJITOTOBKE CTaTel JUIs OIyOJIMKOBAHHMS B KypHAJIE.

HayuHnble craThu, mpejicTaBisieMble B PEeNaKIHIO JXKypHala JIOJKHBI
OBITE OOpMIIEHBI cOrjgacHO 0a30BBIM H3JAaTENLCKUM CTaHIapTaMm IO
oopmnennto crateir B coorBercTBur ¢ ['OCT 7.5-98 «XKypHaibl, cOOpHUKH,
nHpopMalMoOHHble U3NaHus. M3narenpckoe opopmiieHHE ITyOINKyeMbIX
MaTepHalioBy, IPUCTATEHHBIX ONOIHOTPahUIECKUX CIIUCKOB B COOTBETCTBHH C
I'OCT 7.1-2003 «bubnuorpaduyeckas 3amuch. bubnuorpadudeckoe onncanue.
OOmmue TpeOoBaHMS M TIPaBHIIa COCTABICHUS.

*B HOMep AomyckaeTcsi He 0o0Jiee OIHOI PYKONMUCH OT OJHOI0 aBTOpa
160 TOro 7ke aBTOPa B COCTaBe KOJIEKTHBA COABTOPOB.

*Konn4yecTBO COABTOPOB OAHOM cTATHLU He OoJiee S.

*CTeneHb OPUTHHAJILHOCTH CTATHH J0JIZKHA COCTABJISATHL He MeHee 60 %.

*Hanpasisiemble CTATBH He J0JIKHBI OBITH paHee ONMYOJMKOBAHLI, He
JOMyCKaeTcsl Mmocjeaymmee ony01uKoBaHue B JPYIUX KypHAJaX, B TOM
4Hcie NepeBoAbl HA Jpyrue si3bIKH.

*PemieHne 0 NPUHATHH PYKONHMCH K ONYyOJMKOBAHHMIO NPHUHUMAETCH
nocJie NpoBeJeHHs MPOLEeAYPhI pelleH3NPOBAHHUS.

*PeneH3MpoBaHne NMPOBOAUTCH KOH(PHICHIHNAIBHO («IBYCTOPOHHEE
cjieroe peleH3MpPOBaHHUE»), aBTOPY He c000IIaeTcd MM pelleH3eHTa, a
PeLeH3eHTy — HMsl aBTOPa CTAThH.

*CTaTbH OTHPABJATL BMeCTe ¢ KBUTaHNIUeH 00 omiate. CTOMMOCTh
ny0JHKanuN B skypHaJie 3a crpanuny 1000 (ogHa Thica4a) TeHre, BKJIIOYast
CTAaTbH MAarUCTPAHTOB M JOKTOPAHTOB B COABTOPCTBE C JIMIAMH C y4eHOM
CTENeHbIO.

*Omiara 3a CTAThIO He BO3BPALIAeTCsl B CJIy4ae, eC/I CTAThsl OTKJIOHEHA
AHTHILUIATHATOM HMJIM PeleH3eHTOM. ABTOP MOKeT MOBTOPHO OTNPAaBUTh
CTATBHIO HA AaHTHILJIATHAT HJIM peleH3eH3upoBanue 1 pas.

CTaTbH N01KHBI OBITH 0()OPMIICHBI B CTPOTOM COOTBETCTBHH
€0 CJIeIYIIHUMH MPAaBHJIAMU:

- B JKypHaJIbl IPUHUMAIOTCA CTAaTbU 11O BCEM HAYYHLIM HAIPAaBJICHUSM,
Ha6paHHI)Ie Ha KOMIIBIOTEPE, HANICYATAHHBIC HA O,HHOﬁ CTOPOHEC JIUCTA C NOJIAMU
30 MM co Bcex CTOPOH JIUCTA, 3J'IeKTpOHHLII7[ HOCUTCJIb CO BCEMU MaTcpuaIaMu
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B TekcToBoM penaktope «Microsoft Office Word (97, 2000, 2007, 2010) mis
WINDOWS».

— OOwwmit 00beM cTaThy, BKIOYAss aHHOTALMH, JIUTEPATypPy, TaOIHIIbI,
PUCYHKH W MaTeMaTudeckue (GopMyJibl HE JOJDKEH NpEeBhIaTh 12 cTpaHMIl
MEYAaTHOTO TeKCTa. TEKCT CTaThu: Kerib — 14 myHKTOB, rapHuTypa — Times New
Roman (anst pycckoro, aHrmicKoro n Hemenkoro s3bikoB), KZ Times New
Roman (1151 ka3axckoro s3bIKa).

CTpyKTypa Hay4HOM CTaTbM BKJIIOYAET Ha3BaHHE, aHHOTALUHU, KJIIOUEBBIE
CJIOBa, OCHOBHBIE IOJOXEHHUs, BBEJICHHE, MaTepUanbl U METOAbI, PE3yIbTaThl
u o0CyXJeHHUE, 3aKIIIOUEHNE, BBIBOIbI, HH(POPMAIHIO 0 (PMHAHCHPOBAHUH (IIpH
HaJIMYUH), CIIUCOK JINTEPATypPbl (MCIIOIb3YEMbIX HCTOUHHKOB) K KOXKI0H CTaThe,
BKJIIOYasi POMaHU3HPOBAHHBIN (TPaHCIUTEPUPOBAHHBIH JIATHHCKUM a()aBUTOM)
BapHaHT HAIIMCaHUs UICTOYHUKOB Ha KUPHJLTHLIE (HA Ka3aXCKOM U PYCCKOM SI3bIKaX)
cm. 'OCT 7.79-2000 (MCO 9-95) IlpaBuna TpaHciIuTepauuy KUPUIZIOBCKOTO
IMCbMa JIATUHCKUM aJ(haBUTOM.

CTaThsl J0JIZKHA CO/IEPKATh:

1 MPHTH (MexrocynapcTBEeHHBIH pyOpHKaToOp Hay4HOH TEXHUYECKOU
nHpoOpManum);

2 DOI nmocae MPHTH B BepxHeM mpaBoM yrily (pucBamBaercs u
3aoJIHAeTCA peakiuel sKypHaa);

3 ®damuins, MMsl, 0TYECTBO (TIOJIHOCTHIO) aBTOpa (-0B) — HA Ka3aXCKOM,
PYCCKOM M aHTJIMMCKOM si3bIKaX (KUPHBIM IIPU(TOM, 110 LIEHTPY), TJIABHOTO
aBTOpPa MOMETUTH CUMBOJIOM (*);

4 Y4eHy1o cTeleHb, y4eHOe 3BaHHe;

5 Addunauanusa (pakynbTeT WIM MHOE CTPYKTYpPHOE MOJpa3felieHue,
opranuzanus (Mecto padboTsl (y4eObl)), ropol, TOYTOBBIN MHAEKC, CTpaHa) — Ha
Ka3aXCKOM, PyCCKOM U aHTJIMHCKOM S3bIKaX;

6 E-mail;

7 Ha3zBaHue cTaTbM JOJDKHO OTPaXkaTh COJAEP)KaHUE CTaTbH, TEMaTUKY
U pe3yibTaThl NPOBEACHHOIO HAYYHOrO HccllefoBaHUsA. B Ha3zBaHMe cTaTbu
HEOOXO0ANMO BIOXXUTHh HHPOPMATHBHOCTb, IPUBIICKATEIEHOCTh U YHUKAJIBHOCTh
(ue Oosiee 12 cioB, MPONUCHBIMU OYKBaMH, )KUPHBIM IIPUGBTOM, 1O LEHTPY, Ha
TpeX SI3bIKaX: PYyCCKUM, Ka3aXCKUH, aHTTTUIHCKHI JTNOO HEMEIIKHUH );

8 AHHOTanMs — KpaTKas XapaKTepUCTHKa Ha3HAUEHUS, COAEPKaHUsI, BUJA,
(opMBI 1 Ipyrux ocodeHHocCTelt ctathu. JloJbkHA OTpaskaTh OCHOBHBIE U LIGHHBIE,
110 MHEHHIO aBTOPA, JTarbl, OOBEKTHI, NX HPU3HAKA U BBIBOABI ITPOBEJEHHOTIO
uccnenoBanus. Jlaercs Ha Ka3aXCKOM, PYCCKOM M aHIJIMHCKOM JIH0O HEMEIIKOM
sI3bIKax (pEeKOMeHIyeMblii 00beM anHOTanuu — He Menee 150, e 6onee 300 cios,
KypCHB, HEXKUPHBIM IIPUQTOM, Kerib — 12 MyHKTOB, a03allHbIi OTCTYI ClieBa U
cmpasa 1 cM, cM. oOpa3sen);
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9 KaioueBble c1oBa — HaOOp CJIOB, OTPAKAIOIIMX COJEPKAHME TEKCTa B
TEepMHHAaX 00BbEKTa, HAYYHOIH OTPACIM M METOJIOB UccienoBaHus (0opMIIsIOTCS
Ha TpEeX S3bIKaX: PYCCKUH, Ka3aXCKHUU, aHTJIMUCKUNA 100 HEMEIKUH; Kerib —
12 myHKTOB, KypCHB, OTCTYII clieBa-ciipaBa — 1 cM.). PekomeHyemMoe KomuecTBo
KITIOUEBBIX CIIOB — 5—8, KOJIMYECTBO CIIOB BHYTPH KIIt04eBOH (hpasbl — He Oodee 3.
3aaroTcs B OPAIKE UX 3HAUUMOCTH, T.€. CaMO€ BaKHOE KIIF0YEBOE CIIOBO CTaTbU
JIOJDKHO OBITH MEPBBIM B CITUCKE (CM. 00paselr);

10 OcHOBHO¥ TEKCT CTaThH 3JIaraeTcs B ONPEIeIEHHON TOCIeI0BAaTENbHOCTH
€ro 4acTei, BKIIIOYaeT B ce0s:

—Baenenue / Kipicne / Introduction (a63ary 1 cM 110 ieBoMy Kparo, >KUPHBIMA
OykBamH, Kery1b — 14 myHKTOB). OO0OCHOBaHHME BEIOOPA TEMBL; aKTYIILHOCTD TEMBbI HIT
Mpo0JIeMBl. AKTYaJIbHOCTh TEMBI OIpeeNsieTcs: OOIIMM HHTEPECOM K N3YUEHHOCTH
JJAHHOTO 00BEKTa, HO OTCYTCTBHEM HMCYEPITBIBAIOIIMX OTBETOB HAa MMEIOIINECS
BOIIPOCHI, OHA I0Ka3bIBACTCS TEOPETUUECKOM UM TPAKTUIECKON 3HAUNMOCTBIO TEMBI.

—Marepuans u MeToabI (a03a1l | cM 110 JIEBOMY Kpato, )KHUPHBIMH OyKBaMHu,
Keryb — 14 myHKTOB). JI0JDKHBI COCTOSITH M3 ONMCAHKsI MAaTEPHUAIOB M X0/1a padOThI,
a Tak>Ke MOJIHOTO ONUCAHMS UCTIONb30BaHHBIX METOOB.

— PesysubTaTsl u obcy:xkaenne (ab3am 1 cM 1o JeBOMYy Kparo, XUPHBIMU
OykBamu, kerJib — 14 myHktoB). [IpuBoauTcs ananmus 1 00CyKICHUE MOy YEHHbBIX
BaMU pe3yJIbTaTOB Hccieq0BaHus. [IpuBOIATCS BBIBOABI IO ITOTYYCHHBIM B X0O/€
HCCIIEIOBAHUS pe3yIbTaTaM, PACKPHIBAECTCSI OCHOBHASI CyTh. 1 3TO OJTMH U3 caMbIX
Ba)KHBIX Pa3/JeJioB cTaThbu. B HEM HE0OXOIMMO NMPOBECTH aHAIN3 PE3yJIbTaTOB
CBOEil paboThl U 00CYKJEHUE COOTBETCTBYIOLIMX PE3YJIBTATOB B CPABHEHUH C
MIPEABLIYIIMME Pa00TaMu, aHAJIU3aMH U BHIBOJAAMH.

— Wndopmanuro o punancupoBannu (npy Hammauu)(ad3ar 1 cM 1o seBomy
Kparo, )KUPHBIMH OYKBaMH, KeTJib — 14 IyHKTOB).

— BoiBoas! / KopbiThianl / Conclusion (a63air 1 cMm mo JieBomy Kparo,
KUPHBIMU OYKBaMH, Kerjb — 14 myHKTOB). BEIBO/IBI — 000011ICHUE U 1T0/1BE/ICHHE
UTOroB pabOTHl Ha JAHHOM 3Talle; HOATBEPKICHUE HCTHHHOCTH BBIJJBUTAEMOT0
YTBEPXK/IEHHSI, BBICKa3aHHOT'O aBTOPOM, M 3aKJIIOYEHHE aBTOpa 00 M3MEHEHUH
Hay4YHOT'0 3HAHHMS C YYETOM IOJIy4EHHBIX pe3yJIbTaTOB. BBIBO/IBI HE IOJKHBI OBITH
aOCTpaKTHBIMU, OHU JIOJDKHBI OBITH HCIIOJIB30BaHBI 11 0000IIEHNUS pe3yIbTaTOB
HCCIIEIOBAaHMS B TOW WJIM MHOM HAay4YHOH 00JaCTH, C ONMCAHHEM NpeIIoKEeHUN
WA BO3MOXHOCTEH JaabHEUIIICH paOOTHI.

— CniMcoK MCnoJIb30BaHHBIX HCTOYHNKOB / [laiinananran nepexrep Tizimi /
References (xxupHbIMU OyKBaMu, Keriib — 14 MyHKTOB, B 1IeHTpe). Briroyaer B cebst:

Cratbs ¥ CIIMCOK UCTIOJIb30BAHHBIX HICTOYHUKOB JJOJDKHBI OBITH O()OPMIICHBI
B cootBercTBUM ¢ ['OCT 7.5-98; TOCT 7.1-2003 (cMm. obpaserr).

OuepeHOCTh UCTOYHHKOB ONPEAEISETCs CIEAYIONMM 00pa3oM: CHadaa
MOCJIEZIOBATENbHBIE CCBIJIKHU, T.€. MCTOUHUKHM Ha KOTOPBIE BBl CCHUIAETECH IO
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OYepEeTHOCTH B CAMOH CTaThe. 3aTeM JIONOIHUTENBHbIE HICTOYHUKH, HA KOTOPBIX HET
CCBUIOK, T.€. HICTOYHHKH, KOTOPbIE HE IMEJTH MECTO B CTAThe, HO PEKOMEH/IOBaHbI BAMHU
YUTATEJISIM JUISl O3HAKOMIICHUSI, KaK CMEXKHBIE paOOThI, IPOBOIMMBIE TTapaUIeIbHO.
Pexomennyemsblii 00beM He MeHee 10 He Gonee yem 20 HAMMEHOBaHWH (CCHUIKU
U NpUMEYaHus B CTaTbe 0003HAYAOTCSl CKBO3HOM HyMepalMel W 3aKIFoYaroTcs B
KBaJIpaTHbIe CKOOKH). B cilydyae HamMuumst B CIIMCKE MCIIOJIB30BAHHBIX UCTOYHUKOB
paboT, IpeACTaBIeHHBIX Ha KUPUIUIUIE, HEOOXOIUMO NPEACTABUTh CIUCOK
JIMTEPaTypPHI B IBYX BapHaHTaXx: IIEPBbIii — B OPUTHHAJIE, BTOPOH — POMaHU3HPOBAHHBIH
(TpaHCNMTEpalMs JTATHHCKUM an(aBUTOM) BapHaHT HANWCaHWs MCTOYHHKOB Ha
KUpWIIHIE (Ha Ka3aXCKOM U pycckoM sazbikax) cM. 'OCT 7.79-2000 (MCO 9-95)
[paBuina TpancIMTEpai KUPUILIOBCKOTO MTHChMa JIATHHCKUM aji(haBUTOM.

PoMaHM3UpPOBAaHHBIH CHUCOK JTHUTEPATyphl JOJIKEH BBITISIIETH
cienyomuM oopa3oM: aBTop(-bl) (TpaHCIHUTEpalnsl) — Ha3BaHUE CTaTbU B
TPaHCIUTEPUPOBAHHOM BapuaHTe — [II€peBOJ] Ha3BaHMUS CTAThH HA AHTJIMHCKUH
SI3bIK B KBaJIPATHBIX CKOOKaX | — Ha3BaHME Ka3aXOs3bIYHOTO JINOO PYCCKOS3BIYHOTO
UCTOYHMKA (TpaHCIuTepanus, JIMO0 aHTJIMHCKOEe Ha3BaHHE — €CIH €CThb) —
BBIXOJIHBIC IaHHBIE C 0003HAYEHHUSMH Ha aHTJIMHCKOM S3BIKE.

11 UanocTpanum, nepedeHb PUCYHKOB M MOJPUCYHOYHBIE HAIMKCH
K HUM IIPEJCTABISIOT 10 TEKCTY CTaTbu. B 3JIeKTPOHHON BEpCHM PUCYHKH U
wmroctpanuu npencrasistores B popmarte TIF wmu JPG ¢ paspemennem He
menee 300 dpi.

12 MaTtemaTtnuyeckue GopMyJabl JTOJKHBI ObITh HaOpaHbl B Microsoft
Equation Editor (kaxnast popmyiia — onuH 00BEKT).

Ha ornenbHoii crpanuie (mocje cTaTtbu)

B 3JIEKTPOHHOM BapUAHTE NPUBOAATCH IOJHBIC TIOYTOBBIC a/Ipeca,

HOMepa cJ1YKeOHOr0 U ioMaliHero TejaedoHoB, e-mail (Homep Tenedona

JJISl CBSI3M PeJAaKIUH ¢ aBTOPaMH, He NYOJHKYIOTCH);

Caenenust 00 aBTopax

Ha ka3axckom si3bike Ha pycckom si3bike Ha anrimiickoMm si3bike

®damunus mst OtuecTBO (MOJIHOCTBIO)

HOH}KHOCTB, y4€Has CTCII€Hb, 3BaHNUC

Opranuzanus

Topon

Nunexc

Crpana

E-mail

Tenedon
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HNudopmanus 1jst aBTOpoB

s crareit, myOnukyembix B Hayarom xypraite TopalThIpOB YHHBEPCHTET.
XUMHUKO-OHOJIOTHYECKasE Cepusi, TPeOYeTCs SKCIEPTHOE 3aKITI0UCHHE.

Penaxnust He 3aHUMAaeTCs TUTEPATYPHOI M CTHIIMCTHYECKOH 00padoTKoii
CTAThHU.

Eciau cTaThsl OTK/JIOHEHA AHTUILIATHATOM HMJIM PELEH3EHTOM CTaThsl
BO3BpallaeTcsl AaBTOPY Ha J0padoTKy. ABTOP MOKeT NOBTOPHO OTHPABHThH
CTAThI0O HA AHTHILIATHAT WJIM peneH3en3uposanue 1 pa3. 3a cogep:kaHue
CTAThU HeceT OTBETCTBEHHOCTh ABTOP.

Cratbu, opopMieHHbIE C HAPYLIeHHEM TPeOoBaHMil, K My0JIMKAIIUH He
NPUHUMAIOTCS M BO3BPAINAIOTCH AaBTOPaM.

JlaToii mocTyInIeHUsl CTaThU CUMTAETCS JaTa MOJy4YEeHHUs pelaKklucH ee
OKOHYATEJIbHOTO BapHaHTA.

CraThH myOIHUKYIOTCS 110 Mepe MOCTYTIICHNUS.

IlepuoaAMYHOCTL M3JaHHUSA KYPHAJOB — 4YeThIipe pa3a B roj
(esxkeKBapPTAJIbHO)

Cpoxu nogayu cTaTbu:

- nepBblii kBapTaa g0 10 geBpas;

- BTOpOii kBapTaJ 10 10 mas;

- TpeTuii kBapTaia a0 10 aBrycra;

- yeTBepTHIil kBapTaa 10 10 HosiOps1.

CtaThi0 (3JIEKTPOHHYIO BEPCHIO, H KBUTAHIMHU 00 omjarte) cjaeayeT
HANpPaBJSATH Ha caiiT: vestnik.tou.edu.kz. /151 nogayu cTaTbu Ha My0JIMKALUIO
He0o0X0IMMO MPOHTH perucTpanuio Ha caiire.

140008, Pecny6uka Ka3zaxcran, r. [IaBiaoaap, yia. Jlomosa, 64,

HAO «TopaliTeIpOB YHUBEPCHUTETY,

N3nareancTBo «Toraighyrov University», ka6. 137.

Ten. 8 (7182) 67-36-69, (BHyTp. 1147).

E-mail: kereku@tou.edu.kz

Hamu pexBU3NTHI:

Hpunoxenue kaspi.kz
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TEOPETUYECKASI MOAEJIb ®OPMUPOBAHUA
KOMIETEHLUWN COLUUNAJIbHbIX PABOTHUKOB YEPE3
KYPCbI INOBbILLEHUA KBATIN®UKALNN

B oaumnoti cmamve npeocmagiena meopemuueckas Mooenb
Gopmuposanust  TUYHOCTIHBIX U NPOPECCUOHATIbHBIX  KOMNEmeHYull
COYUANbHBIX PAOOMHUKO8 Uepe3 KypCbl NOGbIUECHUS. KEATUGUKayuUU,
Komopas  paspabomana 6 pamMKax —OOKMOPCKOU  ouccepmayuu
«Dopmuposanue TUYHOCMHBIX U NPOPECCUOHANLHBIX KOMNEMEHYULL
COYUANLHBIX PAOOMHUKO8 Yepe3 KYPCbl NOGbIUEHUs. K8ANUDUKAYULY.
B cmamve  npusoosimcs  nedacocuueckue — acnekmovl  CAMO20
npoyecca MOOENUPOBAHUS, NEPEUUCTICHbL  IMANbL  NEOA202ULEeCKO20
Mmooenupoganus. Ilpeocmasienvt memoodorocuyecKull, npoyeccyaibHblil
(mexHono2uyecKull) U UHCMPYMEHMANbHBIL VPOBHU MOOenU, ee yeb,
MOHUMOPUHE CHOPMUPOBAHHOCU UCKOMBIX KOMNEMEHYUll, a maxoice
pesyibmam. B moldenu noxaszanvl KOMREMEHMHOCHHbIU, TUYHOCHIHO-
OPUEHMUPOBAHKBIL U  NPAKMUKO-OPUCHIMUPOBAHHbLIL  Ne0a202udecKue
n00X00bl, 3AKOHOMEPHOCMU, NPUHYUNbLL,  YCI08US  (DOPMUPOBAHUSL
BLIOPAHHBIX KOMREMEHYULl, ONUCAHbL IMANbl Pedaru3ayuu npoyecca
Gopmuposanus,  YpogHU  CHOPMUPOBAHHOCMU — TUYHOCHIHBIX U
npogheccuonanrbHuIX KoMnemenyuil. B pazoenie npaxmudeckou no02omosKu
npeonazaemcs, UHMEPAKMUGHAs paboma 6 cucmeme CIyuamens-
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npenodasamenb-cpynnd, noopasymesaruas JuuHoe yHacmue Karicoo2o
cneyuanucma, a maxdce OMKpbIMUEe Nepeoco 6 HAulel CmpaHe
Pecnybnuxanckoco obwecmeennoco o0b6wveounenus «Hayuonanonoiil
ANbSHC — NPOPECCUOHANLHBIX — COYUANbHBIX — pabomHuuxosy. [lannas
MoOenb noopasymesaem noO coOolU OanbHelulee CO8ePUICHCNBOBANUE
U camocmosimenvHoe pazeumue JIUYHOCMHBIX U NPOpeccUuoHATbHbIX
KOMnemeHyuli COYuaibHbIX paboOmHuKos. mo nos3eoisem yeuoems 8

99



Topaiizvipos ynusepcumeminiy Xabapuicol, ISSN 2710-3536. @usuxa-wamemamurxanvix cepuscol. Ne 4. 2021
MOoOenu dPGexmusHoCcmb peanuzayuu Kypcoe noGbluieHUs Kearupurayu,
opmbl, memoowl u cpedcmea pabomei.

Kniouesvie cnosa: meopemuvyecKkast Manﬂb, KomnemeHyuu,
noevluieHue K661]Zu¢l/lk'al4ul/l, coyuajibHvle pa60mHuKu.

BBenenue

CornuanbHas paboTa — OTHOCUTEIBHO HOBAs JIJIS HAIIICH CTPaHBI MPOGECCHS.
[MosToMy OOydYeHHE COIHMANBHBIX PAOOTHUKOB HAa COBPEMCHHOMN CTaIuU HE
XapaKTePU3yeTCs HAMYMEM JOCTATOYHO Pa3pabOTaHHBIX 00Pa30BaTEIIBHBIX
CTaH/IAPTOB, KOTOPHIC HAXOAMIIN OBl BRIPAKCHHE B (DOPMYITHUPOBKE ITEAArOTHYCCKUX
LieNel, B COJICpIKaHUU, TEXHOJIOTUAX YUEeOHOTO MpoIiecca.

Tlpodonxcenue mexkcma nybauxyemoeo mamepuana

MarepuaJjibl 1 METOABI

TeopeTudyeckuil aHaiu3 Hay4YHON MCUXOJOTO-NEarOrUYECKOl U
CICIATBHOM JINTEPATYPHI IO MPOOIIEMEe UCCIICIOBAHNS; aHAIN3 3aKOHOIATEIIEHBIX
U HOPMAaTHBHBIX TOKyMEHTOB IO OTKPBITHIO OOIIECCTBEHHBIX 00BCIMHCHHUIA;
aHaJN3 COICPKAHMS MPOrPaMM KYPCOB IMOBBIIICHUS KBATH(UKAIIMN COITUATTEHBIX
PabOTHHUKOB; MOJICIMPOBAHUE; aHAIN3 U 0000IICHUE MEAArOTMYECKOT0 OIBITA;
OIPOCHBIC MeTO/IbI (Oece/1a, aHKETUPOBAHKE, HHTCPBLIOMPOBAHNE ); HAOFOICHHE;
aHaJN3 NPOAYKTOB JEATEIbHOCTH CIEUHATUCTOB; IKCIEPUMEHT, METOJbI
MAaTEeMaTHYECKOM CTATUCTHKH IO 00pabOTKE SIKCIICPUMECHTAIBHBIX JTAHHBIX.

Tlpodonxcenue mexkcma nybauxyemoeo mamepuana

Pe3yabTaThl U 00Cy:KI€HUE

YToOBI MOHATH 00BEKTUBHBIC 3AKOHOMEPHOCTH, JICIKAIIHE B OCHOBE IpoIiecca
(hOpMHUPOBAHUS M PA3BUTHUS JIMYHOCTHBIX U MPO()ECCHOHATBEHBIX KOMIICTCHITHIA
COITMATIBHBIX PAOOTHUKOB Yepe3 KyPChI MOBBIIICHHS KBaTH(DUKAIH, HEOOXOIUMO
YETKO MPECTABIATh ceOe MX MOJCIb.

Tlpodonxcenue mexkcma nybaukyemoeo mamepuana

BriBoaBI

TakuM 00pa3oM, Ha OCHOBAHHWH BBINICH3JI0KCHHOIO MOXHO CJACIaTh
BBIBOJT O TOM, YTO TCOpPETHYECKAs MOJEIb (GOPMHUPOBAHUSI JTUYHOCTHBIX W
PO eCCUOHATHHBIX KOMIIECTCHIMHA COIMANIBHBIX PAOOTHHKOB Yepe3 KypChI
MTOBBINICHUS KBATU(UKAIIUH COJIEPIKUT TPU YPOBHS €€ Peasi3allku.

Tlpodonxcenue mexkcma nybaukyemoeo mamepuana
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BinmikTiIiKTI apTTBIPY KypcTapbl apKbLIbI dJIEYyMETTIK KbI3MeTKepJepaiH
KY3ipeTTiliKkTepiH KaJbINTACTBIPYAbIH TEOPHSJIBIK MO/

TopaitXbIpoB yHUBepcHTET,

KasaXcran Pecriy6mxacer, ITaBmogap X.

S. K. Antikeyeva

Theoretical model of formation competencies of social workers through
professional development courses

Toraighyrov University,

Republic of Kazakhstan, Pavlodar.

byn  makanaoa «Oneymemmix  KvizmemxepiepOiy — OLniKminiein
apmmulpy  Kypcmapol apKblLIbl Myn2anvlk, — JicoHe  Kociou
Ky3ipemminikmepin — Kaiblnmacmolpy»  OOKMOPAbIK — OUCCePMAayusL
wenbepinde o3ipieHeen  OLIIKMINIKMI apmmulpy Kypcmapvl apKblIbl
O/leyMEemmiK Kbl3MemKepepOiy, my2aiblk JHCoHe KOciou Ky3vipemminiein
KanelnmacmulpyObly — mMeopusiivly  Mooeni  ycwvinvliean. Makanada
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MoOenvboey Npoyeciniy NneoacocuKaiblK ACNeKmiiepi, nedazoeuKaiblk
MoOenvoeyoiny  KkezeHOepi  KeamipineeH. MooenvOi — 90iCHAMATBIK,
npoyeccyanoblk, (MexHOIOSUSIbIK) JHCOHEe ACNAnmbIK, OeHeelliepl, OHbIH
Makcamol, Kaxcemmi Ky3vipemmepOiy —KATbINMAcy MOHUMOPUHZI,
coHOatl-ax, Homuoiceci ycvinbiaean. Modenvoe Ky3vipemminikke, myizaza
basbimmanzan JiCcoHe NPAKMuKaza OasblMmanean NneoacoSUKaubly
mocinoep, mayoan2an Ky3vipemmepoi Kaiblnmacmolpy 3a4ObLIbIKMApbl,
Kazuoammapul, wapmmapsl Kopceminzen, Kalblnmacy npoyecin icke
acelpy KezeHoepi, ceKe JHCoHe Kociou Kyzvlpemmepoiy Kanblnmacy
Oeneeliiepi  cunammanzan.  IIpakmuxanvly — OaublHObIK — OONIMIHOE
MbIHOAYUbI-OKbIMYWbI-TNON  JHCYUECiHOe — UHMEPAKMUBMI  HCYMbIC
YCHIHBLIAObL, O]l O MAMAHHbIY JHCeKe KAMbICYbIH, COHOQU-aK enimizoe
An2auIKbl «KOCIOU dNeyMemmIK Kbl3MemKepaepOiy YImmovlK AlbsSHCbLY
PecnyOuUKanviK K02amowix Oipiecmiciniy autbliyvli 0i10ipedi. byn moodens
o/leyMemmiK KblsMemKepepOil JceKe JdicoHe Kociou Kysvipemmepin 00aH
opi Hcemindipyoi dcoHe maoyeacis oamvlmyost Oin0ipedi. byn moodenvoe
OLniKMinikmi apmmaulpy KypCmapbolH iCKke aculpyOblly MUIMOLIIZIH, HCYMbLC
HbICAHOAPbL, d0icmepi MeH Kypaioapbli Kepyze MyMKIHOIK Oepeoi.

Kinmmi ce30ep. meopusinvlk modenv, Ky3vlpemminik, Oiikminiikmi
apmmuipy, oleymMemmix KplamMemrepJep.

This article presents a theoretical model for the formation of personal
and professional competencies of social workers through advanced
training courses, which was developed in the framework of the doctoral
dissertation «Formation of personal and professional competencies of
social workers through advanced training courses». The article presents
the pedagogical aspects of the modeling process itself, and lists the stages
of pedagogical modeling. The methodological, procedural (technological)
and instrumental levels of the model, its purpose, monitoring the formation
of the required competencies, as well as the result are presented. The model
shows competence-based, personality-oriented and practice-oriented
pedagogical approaches, patterns, principles, conditions for the formation
of selected competencies; describes the stages of the formation process,
the levels of formation of personal and professional competencies. The
practical training section offers interactive work in the listener-teacher-
group system, which implies the personal participation of each specialist,
as well as the opening of the first Republican public Association in our
country, the national Alliance of professional social workers. This model
implies further improvement and independent development of personal
and professional competencies of social workers. This allows you to see
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in the model the effectiveness of the implementation of advanced training
courses, forms, methods and means of work.

Keywords:  theoretical ~model, competencies, professional
development, social workers.
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NMYBIINKALNOHHAS 3TUKA
HAYYHOI O XKYPHAIJIA
«BECTHUK TOPAUIbIPOB YHUBEPCUTETA»

Penakunonnast koserus xKypHanoB «BecTHuK TopairblpoB yHUBEPCUTETY,
B CBOEH pab0OTe NpHAEPKUBACTCA MEXKTYHAPOJHBIX CTAHIAPTOB MO 3THKE HAYIHBIX
myOKanuii 1 y9uThIBaeT HH(OPMAIIOHHBIE CAUThI BEAYIIIHX MEXTyHapOTHBIX
KYPHAaJIOB.

PenaknnoHHast KoJmerus KypHala, a TakXke JINNa, y9acTBYIOIIHE B
M3JaTeIbCKOM MPOLECCE B LENSAX 0OECIEYEHUs] BBICOKOTO KadecTBa HAYYHBIX
myOnukanuii, Bo n30exxanue HeToOPOCOBECTHOM MPAKTUKH B ITyOIMKAIIMOHHON
JesATeIbHOCTH (MCIOIb30BAHNE HEAOCTOBEPHBIX CBENECHHH, M3TrOTOBICHUE
JaHHBIX, TUTarHaT U Jp.), oOecredeHns OOIECTBEHHOTO NMPU3HAHUSA HAayIHBIX
JOCTHXEHUH 00sI3aHBI COOMIOATh 3TUUECKHE HOPMBI M CTAHAAPTHI, IPUHSTHIC
MEXIYHapOJHBIM COOOIIECTBOM M MPEANPUHUMATH BCE Pa3yMHBIE MEPBI IS
MIPEAOTBPALICHUS TAKMX HAPYIICHUH.

PenakioHHas KOMIETHsI HU B KOEM CIydae HE IMOOLIPSIET HETPaBOMEPHOE
moBeAeHNE (TUTaruaT, MaHUMYIAOHS, QaTbCcuPUKAIUI) U TMPHUIOKUTD BCE
CHJIBI JJIS1 IPEIOTBPALICHHS HACTYIUICHNS] OAOOHBIX cydaeB. B cirydae, ecnu
PEIaKIMOHHOM KOJIETHH CTAaHET M3BECTHO O JIFOOBIX HEMPAaBOMEPHBIX IEHCTBHAX
B OTHOILICHNH OITyOJINKOBAaHHOM CTaThH B KYPHAJIEC MM B CIIy4ae OTPULIATEILHOTO
pe3ynbTaTa 3KCIEPTH3bl PEJKOIIETHH CTaThsl OTKIOHSIETCS OT ITyOIHKaIHH.

PenmaknuoHHas KOJUIETHS HE JOJDKHA PAacKpbeIBaTh MH(OpMANuio o
MIPUHATHIX K OITyOJIMKOBAHUIO PYKOIMCEH TPETHUM JIMLAM, HE SIBISIOIUMHUCS
peleH3eHTaMH, TTOTEHIIHAIbHBIMY PELEH36HTAMH, WICHAMH PEeJaKIHOHHON
KOJUIETHH, paboTHUKaMu Tunorpaduu. HeormyOarkoBaHHBIE JAHHBIE, ITOTyYEHHbIE
13 PyKOIHCEH, HE JOIDKHBI HCIIONB30BATHCS B JIMIHBIX HCCIIEA0BATENBCKIX LETSIX
0€3 NMCPMEHHOTO Pa3peIeHNs aBTOPA.

OTBEeTCTBEHHOCTD 3KCIEPTOB (PelEeH3eHTOB)

PerieH3eHTHI TOMKHBI AaBaTh OOBEKTUBHBIE CYXACHHUS U yKa3blBaTh Ha
COOTBETCTBYIOIINE OITyOINKOBaHHBIE PAOOTHI, KOTOPBIE €IIe He IUTHPYoTCa. K
PELEH3NPYEMbIM CTAaThSIM CIIEAYET 00panaTecst KOH(pUAEHINANBHO. PerieH3eHTh
OyayT BBIOpaHBI TakUM 00pa3oM, 4TOOBI HE OBLTO KOH(IMKTa MHTEPECOB B
OTHOIIIEHUH HMCCIIE0BAHUS, aBTOPOB ¥ / MM CIIOHCOPOB HCCIIEIOBAHNUS.
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OTBeTCTBEHHOCTH ABTOPOB

OTBETCTBEHHOCTD 3a cojiepxaHue PaboThl HECEeT aBTOP. ABTOPHI 00s3aHbBI
BHOCUTb UCIIPABIICHUS, [TOSICHEHUS, ONPOBEPKEHUS U W3BUHEHMS, €CJIU TaKHUE
HUMEIOTCA.

ABTOp He IOJDKEH ITPE/ICTABIIATD CTAThIO, HASHTUYHYIO PaHee OITyOIMKOBaHHON
B JpYroM XypHaie. B yacTHOCTH, HE MPUHUMAIOTCS TIEPEBOAbI HA AaHTJIMUCKUN
00 HEMEIKHUH A3BIK CTaTell, y)ke OMyOIMKOBaHHBIX Ha JPYTOM SI3bIKE.

B ciryuae oOHapyskeHHs B pyKOITUCH CTaThH CYIECTBEHHBIX OITHOOK aBTOP
JOJDKEH COOOIINTE 00 3TOM pPeJaKTopy paserna 0 MOMEHTa MOIMNKCH B IIeYaTh
OpUI'MHAJI-MaKeTa HOMEPa XKypHaJla. B IpOTUBHOM cilydae aBTOp JOJDKEH 3a CBOU
CYET UCIIPABUTH BCE KPUTUUECKUE 3aMEUAHNUS.

HanpaBnss craTeio B XypHall, aBTOp OCO3HAET yKa3aHHYIO CTEIIECHb
MIEPCOHATIFHOIN OTBETCTBEHHOCTH, YTO OTPA’KaeTCs B MUCEMEHHOM OOpAIIeHNH B
penakIuoHHyI0 Koyeruto JKypHaia.
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