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I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHLIe N XUMHNYECKHE TEXHOJI0TNN

NudopmannoHHO-KOMMYHUKAIIMOHHbIE TEXHOJOTHHI

IRSTI 20.23.25; 47.37.29; 28.23.33;68.29.07 https://doi.org/10.58805/kazutb.v.4.21-173

INFLUENCE OF TELECOMMUNICATION TECHNOLOGIES ON
DECISION-MAKING FOR DYNAMIC TASKS USING BIG DATA IN THE
AGRO-INDUSTRIAL COMPLEX

K.Akishev!", A.Tulegulov!, K.Aryngazin?, V.Karpov®, ZH.Nurtai!
I Kazakh University of Technology and Business, Astana, Kazakhstan,
2s, Toraighyrov Pavlodar State University, Pavlodar, Kazakhstan,
3Moscow State University of Technology and Management named after K.G. Razumovsky,
Moscow, Russia,

e-mail: AkmailO4cx@mail.ru

To date, telecommunication technologies are used all over the world to obtain reliable information on the
situations on the sown areas of farmers. Data is transmitted in real time, access to devices (sensors, drones, fixation
equipment) must be provided on an ongoing basis. Information for dynamic tasks using big data consists of
heavy content and requires data transmission at high speeds. One of the main components of modern information
technologies is Internet access, which provides not only the entire process of data processing and analysis, but
also timely management decision-making. As a rule, all information on objects (databases, knowledge) is placed
on servers, access to which is possible only if there is a permanent service from potential customers in the area of
operation of data fixation and transmission devices. The existing methods of visualizing objects using space
satellites have disadvantages associated with limited residence time, image quality, and the need for manual
processing. In this regard, the use of devices with Internet of Things technology support is relevant and timely,
since data is captured in real time, data is relevant, the decision-making process can be carried out promptly
and increases production efficiency and labor productivity. The article considers the possibilities of mobile
communication networks of Kazakhstan to perform tasks related to obtaining data from Internet of Things devices,
to analyze the data of forecast models on arable lands of grain-growing regions of the country, problems, possible
solutions, principles of organization of an intelligent management decision-making system.

Keywords. Telecommunication technologies, big data analysis, dynamic tasks, intelligent management decision-
making system, forecast

ATPOOHEPKOCINTIK KEIMEH/IE YJIKEH TEPEKTEP/II ITAVIJTAJTAHA

OTBIPBII, JMHAMMKAJIBIK, MIHAETTEP BOMBIHIIIA IIIEIIIM/IEP
KABBIJITAYTA TEJIEKOMMYHUKAIMAJIBIK TEXHOJIOTUAJIAPIbIH
9CEPI

K.Axumes!*, A.Tyneryaos!, K.Apeinrazun®, B.Kapnos® , 2K.Hypraii'

! Kazax TexXHOMOrus1 koHe OH3HeC yHUBepcuTeTi, Actana,Kazaxcras,
2C.Topaiflrmpms arerHaars [laBnomap MemuiekeTTik yHuBepcuteTi, [laBmomap, Kazakcran,
K. T'. PasyMoBcKuii aThiHarkl MOCKey MeMJIEKETTiK TeXHOIIOTUS koHe 6acKapy YHUBEPCHTETI,
Mockey, Peceii,
e-mail: Akmail04cx@mail.ru

ByriHri Tagma hepMepliepiH eric alKanTapbHAAFb! XaFIaiiap Typaibl CEHIM/IL aKIapar ajny YIIiH OYKiT oJieM-
e TeJIEKOMMYHHKAIMSIIBIK, TEXHOJIOTHsIIap KOMAaHbUIagpl. [epekTep HaKTHl YaKpIT pexXuMinze Oepineli, Kypbl-
JFBUIApFa (IaTYUKTEp, JPOHAAp, OEKiTy armaparypackl) KO JKETKi3y TYpPaKThl Herisle KaMTamachl3 eTityi Tuic.
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https://doi.org/10.58805/kazutb.v.4.21-173

YIkeH nepeKTepri MaiigagaHaThiH AMHAMUKAIBIK TallCHIpMAaapFa apHAJFAaH aKIapaT ayblp Ma3MyHHaH TYpasibl
JKOHE KOFAphI KbUIIAM/IBIKTA JepeKTepai Oepyi Kaxer eremi. Kasipri 3aMaHfbl aKapaTThIK, TEXHOIOTHSLTAP/IBIH
HETi3ri KOMIIOHEHTTEPiHiH Oipi MHTEpPHETKE KOJ KETIMIUTIK OOJbIN TaObLIaIbl, OHBIH KOMETIMEH JepeKTepli eH-
Jiey MeH TaJimayablH OYKiJ IPoIeci FaHa eMec, COHbIMEH Katap OAcKapyIIbUIBIK, MIEIIiMAEPIi YaKThLIbI KaObL1Iay
Ja KamTaMachI3 eTijiesli. IzeTTe, 00beKTiep (aepektep Gasachl, OiiM) OOWBIHIIA OApNBIK aKHapar JAepeKTepai
TipKey koHe Oepy KYPBUIFBUIAPHIHBIH JKYMBIC iCTey ayHaHBIHAA QJICYeTTi KIMSHTTEpe TYPAKThl CEpBHUC OOJFaH
JKar/Iai1a FaHa KOJ KeTKi3yre OONaThiH cepBepiiep/e OPHANACTHIPbLIA/bL. FaphllIThIK, CITyTHUKTEP apKbUIbI 00b-
eKTLIep/Ii BU3yaIM3alMsUIay/IbiH KOJIIaHbICTaFbl QiCTEPiHIH HIEKTeYJT 00Ty YaKbIThIHA, KECKiH carachlHa, KOJIMEeH
OHJIey KaKeTTUIriHe OailylaHbICTHI KeMIIiTikTepi 6ap. Ocbiran OaitaHbicThl VIHTEpHET 3aTTapbl TEXHOIOTUSICHIH
KOJIIAWTHIH KYPBUFbUIAPIbI Mal/lallaHy ©3eKTi XoHEe YaKTbUIbl, OWTKEHI JepeKTep HAKTHl YaKbIT PEXKUMIHIE aJIbl-
HaJBI, AepeKTep ©3eKTi, IMenTiM KaObUIaay Mporieci Keaes Ky3ere achlpbUIybl MYMKIiH KoHE OHMIipic THIMALTIri
MeH eHOeK OHIM/ILTIrH apTThipajbl. Makaliaa enimi3/iiH aCThIK, ereTiH OHipJIepiHiH ericTiK xKepiepiHaeri 6omkam-
IbI MOJETIbIEPAIH AePEeKTEepiH TalAay YIIH 3aTTap MHTEPHETI KYPBUIFbUIAPBIHAH JAEPEKTEpAl adyFa OaiIaHBICTHI
MiHIeTTepai OphiHAay OoMbIHIIA Ka3akcTaHHBIH YsUTB OAMIaHBIC OTEPATOP/IAPHI JKEMiIEPiHiH MYMKIHIIKTEPI, TPO-
Gremanap, IIelyaIiH MyMKiH KOJAaphl, 0acKapyIIbUIBIK, MISIIiMaep KaObLUIIayablH 3UATKEPIIK JKYHeCciH yibMIa-
CTHIPY KaFMIATTAPbl KAPACTHIPBUFaH.

Tyiinai ce3aep:. TenekoMMyHUKAITUAIIBIK TEXHOTIOTUSTIAP, YJIKEH JepeKTepi Taaaay, AMHAMUKAIBIK, MiHIET-
Tep, GacKapyIbUIBIK, MeNTiMIep KaObUIIayIblH UHTEIUIEKTYaIIbI XKYylieci, Oomkam

BJINAHUE TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUI HA IIPUHATHUE

PEINEHUN JJI JUHAMUYECKHX 3AAY C HCIIOJIb30BAHUEM
bOJIBIIUX JTAHHBIX B AI'POIIPOMbBIIIJIEHHOM KOMILJIEKCE

K.Axkumes!*, A.Tyaeryaos!, K.Aprinrazun®,B.Kapnos?, K. Hypraii!
1Kazaxckuit YHUBEPCUTET TEXHOJIOTMM U Ou3Heca, ActaHa, KazaxcraH,
TMaBnogapckuii rocyapcrsennsiii yausepeuter uM.C. Topaiirsiposa, Tasnonap, Kasaxcran,
3MockoBckuit ['ocyIapCTBEHHBI YHUBEPCUTET TexHOMOruu 1 yrpasnenus uM. K.I'. PasymoBckoro,
Mockga, Poccus,

e-mail: AkmailO4cx@mail.ru

Ha cerognsimnmii 7151 oy YeHust JOCTOBEPHOM MH(OPMAINK 110 CUTYalMsIM Ha ITOCEBHBIX TUIOIIA/SX arpapyes,
BO BCEM MHPE HCIOJB3YIOTCS TEIEKOMMYHHUKAIIMOHHBIE TEXHONIOTHH. JlJaHHbIE TIepesialoTes], B PEKUME PeabHOTO
BPEMEHH, JOCTYII K YCTPOICTBaM (IaTYMKH, APOHBI, anmnaparypa (pukcanmm) JokeH 0OecieunBaThCs Ha MOCTOSTH-
Hoii ocHOBe. VH(popmalus Jyist JMHAMUYECKUX 33/1a4 C UCTIONIb30BaHUEM OOJIBIINX JAHHBIX, COCTOMT U3 TSKEIOro
KOHTEHTa U TpedyeT Iepeadu JaHHbIX Ha BBICOKHUX CKOPOCTSIX. OHOM U3 OCHOBHBIX COCTABJISIIOLIAX COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH SIBJISIETCS JOCTYII B MHTEPHET, C MOMOLIBI0 KOTOPOro 00ECIeYnBaETCsl HE TOJIBKO
Bech Ipoliecc 00padOTKY M aHaIM3a JaHHBIX, HO M CBOEBPEMEHHOE MPHUHSATHE yIpaBjieHueckux penieHnil. Kak
NpaBUiIo, Bcsi MH(OpMaLus o oObeKTaM (0a3bl JaHHBIX, 3HAHKI) pasMellaeTcs Ha cepBepax, JOCTYIT K KOTOPbIM
BO3MOXEH TOJIBKO NPU HAJMYUM TTOCTOSHHOTO CEPBHCA Y MOTEHIMAIBHBIX KJIMEHTOB B paiioHe (hyHKLIMOHMPOBA-
HUSI YCTPOICTB (puKcanmu U nepenadr AaHHbix. CyIecTByope crocoObl BU3yaln3alid 0ObEKTOB C IIOMOIIBIO
KOCMHUYECKHX CITyTHUKOB MMEIOT HEIOCTaTKH, CBSI3aHHBIE C OrPAHIMUYEHHOCTBIO BPEMEHH IPeObIBaHM S, KaUeCTBOM
n300paxkeHus1, HeOOXOOUMOCTBIO 0OpPaOOTKH B PyYHOM pekuMe. B 3Toii cBsI3M MCTonb30BaHe YCTPOKCTB ¢ MOJ-
JEPKKOM TEeXHOJIOTMH WHTEpPHEeTa BellleH, aKTyaJbHO M CBOEBPEMEHHO, TaK KaK JAHHBIE CHUMAIOTCS B PEXHUME
PEaIbHOTO BPEMEHU, JaHHBIE aKTYaJIbHBI, IPOLECC MPUHATHS PEIIEHUH MOXKET OCYIECTBIATHCS ONEPATHBHO U
NOBbIIIAET 3((PEKTUBHOCTh MPOU3BOACTBA U MPOU3BOAUTENBHOCTh TpyAa. B craTthe paccMOTpeHB BO3MOKHOCTH
ceTedl oreparopoB MOOWIbHOM cBsi3u KazaxcraHa Mo BBINOJHEHMIO 33/1a4 CBSI3aHHBIX C TOJTyYEHHEM JaHHBIX C
YCTPOWCTB MHTEPHETA BElIEH, Ul aHajiu3a JaHHBIX MPOTHO3HBIX MOJEel Ha MAaXOTHBIX 3eMIISIX 3€PHOCEIONIHUX
PETMOHOB CTpaHbl, TPOOJIEMBI, BOSMOKHBIE ITyTH PEIIECHH S, TIPUHIUITB OPraHU3aMy MHTEIIEKTYaJIbHON CUCTEMBI
TIPUHATHSA YIPABIEHUECKUX PELICHUI.

KiwueBble cioBa. TeIIeKOMMyHI/IKaHI/IOHHbIC TEXHOJIOTUH, aHAJIU3 OOJIBILINX JaHHBIX, TUHAMWYCCKHUE 3aJa49H,
HHTCJUICKTYyaJIbHAA CUCTEMA TPUHATHUA YIIPABJIICHYCCKUX peH.ICHPIfI, IMPOrHO3.
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Introduction. Modern possibilities of information
technologies allow to introduce innovative approaches
in various sectors of the economy of Kazakhstan, in
particular in the agro-industrial complex (AIC).

Agro-industrial complex is the basis of the country's
food security. Not only the general welfare of the
population depends on the effectiveness of its work,
but also the global challenges of our time in which
Kazakhstan is involved, being part of the world
community. The use and implementation of the latest
achievements of science and information technology is
a trend in the development of world powers for which it
is not only a tribute to fashion, but also a vital necessity,
as the world's population is approaching the 9 billion
mark. And only effective and scientifically sound
technologies will ensure the possibility of obtaining
food to meet the needs of the inhabitants of the planet.
Digital technologies, telecommunication technologies,
and technical means for processing big data play an
important role in this.

Over the last period in Kazakhstan, within the
framework of the development and promotion of
innovations, the documents “Digital Kazakhstan” from
2017 [1], "The State Program for the development
of the agro-industrial complex of the Republic of
Kazakhstan for the period 2021-2025” from 2021[2]
were adopted.

At the same time , the main problems of the agro -
industrial complex include:

- lack of a scientifically based plan for the
diversification of the industry;

- the presence of a large number of old equipment;
- use of outdated cultivation technologies;

- lack of personnel capable of promoting innovative
technologies;

- lack of software solutions for forecasting business
processes;

- low production culture and productivity;
- large indebtedness of commodity producers;
- low level of information technology involvement.

To date, the most advanced countries in the use of
information technologies in agriculture are China and
the USA [3], which use modern technologies, including
the Internet of Things, to introduce innovations,
increase productivity and labor productivity.

In the most developed countries, telecommunication
technologies are the drivers of the economy, on the
basis of which related industries are developing.

In particular, the use of Star link as a provider allows
US farmers to access data transmission at speeds up to
100 Mb / s throughout the country. L.e., processing big
data of dynamic tasks is possible without difficulties
related to the quality of the data transmission network.
Thanks to this, data is accumulated, transmitted, and
analyzed in real time 24 hours a day.

The purpose of the study. To evaluate the
possibility of networks of mobile operators in
Kazakhstan (using the example of Tele 2) to gain access
to Internet of Things devices in real time, transfer and
processing of big data for dynamic decision-making
tasks in the agro-industrial complex.

Methods and materials. As a methodology, the
research uses methods of system analysis, logical,
statistical analysis, LTE 4G, GSM 3G technologies.

Discussion of the results. Working with large
amounts of data requires the use of technical
means with large amounts of RAM and processor
performance, which in itself requires large financial
costs for the purchase of such equipment.

Devices designed to store information and exchange
it allow storing large amounts of data that increase non-
linearly, which causes a quantitative transformation of
the data array that is subsequently created - "big data”.
There may be problems here primarily related to:

- with data located on the Internet, to which there is
no direct access;

- access to data is carried out according to an access
scheme that is too complex;

- limiting the speed of data access due to
unsatisfactory data transmission quality;

- insufficient number or congestion of channels.

For Kazakhstan's agro-industrial complex, it is
important today to develop software tools that allow
performing predictive calculations to assess risks that
exclude the occurrence of force majeure situations
associated with inefficient business processes by
commodity producers.

The most popular data for forecasting today are:

1. Forecast models based on weather data;

2. Predictive models based on image processing;

3. Predictive models based on seed varieties;

4. Predictive models based on the soils used;

5. Predictive models based on the use of fertilizers;

6. Predictive models related to the disease of grain
crops;




7. Forecast models related to grain sowing culture;
8. Forecast models of crop yields;

9. Predictive models based on various types of data
coming from various heterogeneous sources.

For example, in Russia, Sberbank has developed a
program “"Heat Map of the harvest forecast”, which
uses data from the Global Environmental and Safety
Monitoring (GMES/Copernicus), photos from the
Sentinel-1 and Sentinel-2 satellites of the European
Space Agency. Further, the information is processed
by machine vision technology. Data is accessed via
a browser, information can be provided both for the
entire region and for individual districts or fields (see
Fig.1) [3].

Field Yield analysis in May

Fig. 1- Data from Sentinel-1,2 satellites
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Fig.2- Potential capabilities of the program
” Agromonitoring”

The ability to obtain high-quality data, as well as

access to the browser, depends on the speed and
coverage area of both satellite and mobile Internet.
In particular, I. Mask's company provides access via
Starlink up to 100 Mgb / s (data obtained from open
sources). As for the Sberbank product, the previously
developed program ”Agromonitoring” allows you to
receive data (see Fig.2).

The capabilities of a modern person, in particular
his brain, are limited, and does not have the ability
to predict situations with 3-5 independent factors
assigned. In cases with AIC problems, there is a need
to predict a sufficiently large number of predictive
models. In this regard, there is a need to create an
intelligent control system focused on the development
of control solutions based on the analysis of predictive
models and forecasting their development for the
implementation of optimal control modes.In particular,
today data warehouses (data centers) are being built
all over the world, including in Kazakhstan, which
provide reliable storage and processing of data with
real-time access from anywhere in the country or
the world. Nevertheless, it is necessary to take into
account the potential capabilities of the operator of
the telecommunications service provider, since not
everywhere there is a coverage area, but even if there
is a coverage area, the quality of data transmission
may not be satisfactory.The possibilities of operational
access to data for analyzing the current situation,
comparison with real-state data, can be implemented by
means of on-line analytical processing (OLAP) [4].

Currently, OLAP technologies are an effective
tool for assessing situations for making managerial
decisions Fig.3.

OLAP technologies
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Fig.3 - OLAP technologies for situation assessment

One of the important components of DM is the
transition from situation visualization technology to the
use of applied mathematics methods in research.

To date, for the agro-industrial complex, the tasks
of DM in managing dynamic processes are system
analysis of situations, short- and long-term forecasts,
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their development and development of management
decisions.

Analysis of current situations includes:

- detection and prediction of the development of
observed processes;

- detection and recognition of influence factors
(threats);

- detection and identification of relationships
between dynamic parameters and influencing factors;

- analysis of the interaction of dynamic processes and
prediction of changes in characteristics;

- development of optimization recommendations for
dynamic process management;

- visual presentation of the results of the analysis,
preparation of reports and proposals of scientifically
based solutions with assessments of the reliability and
effectiveness of possible implementations of the tasks.

The solution of forecasting problems can be
performed in the following ways (see Fig.4).

Mathematical
methodology

Statistical
methods

Computer
mathematics

Fig. 4 - Big Data Tools

Statistical methods of data processing, provide 4
basic functions [4]:

- hypothesis testing (stationarity, normality,
independence, homogeneity, evaluation of the type of
distribution function);

- identification of relationships and patterns of
processes (linear and nonlinear regression analysis,
correlation analysis, etc.);

- statistical analysis;

- development of dynamic models, forecast based on
time series.

Historical knowledge

Data collection system, preliminary analysis
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- Analysis
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Fig. 5 - Block diagram of an intelligent management decision-making system




To date, the following software tools are actively
used: Statistica, SPSS, Systat, Statgraphics, SAS,
BMDP, TimeLab, ataDesk, S-Plus, Scenario (BI).

Computer methods are based on computer

mathematics and the theory of artificial intelligence.

These primarily include methods neural networks,
evolutionary modeling, genetic algorithms, fuzzy logic
methods.

To date, there is no clear methodology in assessing
decision-making, nevertheless, it is possible to consider
approaches for intelligent decision-making systems, in
particular, Figure 5 shows a block diagram of an
intelligent management decision-making system.

From Fig. 5, it can be seen that the main idea of
using big data is to compare the results of monitoring
processes in real time with the data preceding this event
(with the historical past”), the data is stored on the
server. Database (knowledge), creates the basis for

Displaying information “about the past” in a form
that allows using this data for the subsequent search
for analog situations and prototype situations (practical
experience, associative memory) at the same time,
templates (“patterns”) of analogs begin to form, which
can compare the “past” with the present situation,
thereby being able to make a forecast development of
dynamic processes.

It should be understood that it is the formation

(justification) of a deliberate decision that is
an important and key element of the analytical
management system. Also, it is not a little important
that such functions as collecting and pre-processing
information are included in predicting the development
of situations, storage, self-study, preparation of reports.

In practice, when using the big data methodology,
the fundamental difference between which and data
processing systems is the functionality of using
knowledge of the "historical past” on the basis of which
a forecast scenario is formed. In addition, it should be
understood that a mathematical apparatus capable of
processing a large amount of data is also used here.
Sometimes the concept of “hybrid intelligence” is used
in the scientific literature, when a person remains the
final decision-making.

Returning to the topic of processing and analyzing a
large amount of data that needs to be not only received,
but also transferred to the server for storage, we
understand that there is a need to implement a module
that would provide data reception, including from
the global network, which is practically impossible in
practice, for various objective and subjective reasons.
The meaning of this approach is that the availability of
high-speed Internet access allows you to receive data in
real time, regardless of the volume and format of the
data.

Table 1. Harvesting area

Harvesting area in thousand ga

Area 2015 2016
Akmolinskaya 4180 4328
Aktubinskaya 320 340
Almaatinskaya 449.4 455.2
Zapadno-Kazhakhstanskaya 260.2 2153
Zhambylskaya 260.9 266.3
Karagandinskaya 681.7 741.3
Kostonayskaya 4018 5215
Kizilordiskaya 86.6 86.9
Uzhno-Kazhakhstanskaya 255 260.4
Pavlodarskaya 663.9 673.9
Severo-Kazakhstanskaya 3210 3217.7
Vostochno-Kazakhstanskaya 579.5 573.4
Total 14966 15375.1

When working with big data, the following
procedures are required to form the “Historical Past™:

1. Getting data from the object. We receive data

both from sensors operating on the Internet of Things
technology, and, for example, from various tracking
devices, satellites, and aircraft. At the same time, the
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status “ready to work” or on air is required. If the object
is not ready to transmit data, the process can be initiated
to the next object with the status “ready to work”.

2. Connection to the object. Today in Kazakhstan,
there is a possibility of obtaining a connection
with the help of 3 mobile operators, which today
have monopolized the entire mobile communications
market.

At the same time, the process of working with big
data itself can be difficult, since there is no possibility
of obtaining high-quality data transfer services.

The main granaries of Kazakhstan are 3 regions of
Akmola, Kostanay and North Kazakhstan regions [5-

10], located in the north of the country. These regions
are not densely populated themselves, moreover, the
North Kazakhstan region, the smallest region in the
republic, the area of arable land, these regions, is more
than 81.5% of the total number in the country table 1.

When installing base stations, operators first of all
put stations in settlements where at least 1000 people
live.

To work with big data of predictive models, a stable
and reliable, fault-free data transmission network is
needed.

According to data from [11], today 90% of
households are equipped with Internet access Fig.6.
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Fig. 6 - Share of Internet users by household

For example, Fig. 7 shows data on the number of base stations introduced by Tele2 in rural areas (data for

2022) [11].
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Fig. 7 - Number of base stations introduced by Tele2 in rural areas

As part of the ”250+ Program”, all 3 mobile
operators of Kazakhstan had to mount 928 base stations.
To date, the base stations support the 2G, 3G standard,
the data transfer rate for these technologies is no more

than 2-4MB/sec [11].

The arable lands of the main grain-growing regions
are located in places of compact residence of the
population of the country or, correctly speaking, far




from the places of permanent residence of residents of 1is at least 16 m, to ensure normal coverage. There are

settlements.

no such high-rise buildings in rural areas. Accordingly,

As a rule, the height of the suspension of antenna- the AFU is placed on the roof of houses no higher than
feeder devices of the base station of mobile operators 0-8 meters or mast structures are being built Fig.8.
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Fig. 10 - Situational plan of the base station
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According to [12], the construction of high-rise AMS
(see fig. 9) in the amount of 487 units on republican
highways is expected by 2027.

The coverage of republican roads does not mean that
there will be a high-quality coverage of arable land, in
particular, the 3 regions presented above.

According to the situational plans (see fig.10-
11) presented during the construction of mobile
communication facilities, each antenna has a
suspension height and an angle of inclination Fig.8,
depending on these parameters and the number of
subscribers, it is possible to determine the coverage
radius of the base station. For example, the range of
the GSM 3G base station (900 MHz) is 10 km, for
unloaded sectors, similarly for 4 LTE, as for 5 G, then
no more than 500 meters. The lower the frequency, no
fewer stations need to be installed.

Fig. 12 - Location of base station sectors

According to the rules of installation and installation
of antenna-feeder devices, each sector of the base
station covers at least 120 ° (see Fig.12).
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Fig. 13 - Measuring the signal level at the Tele 2 base
station

Ideally, if we assume that the AMS will be installed
every 30-40 km, for a high-quality hand off, but this
does not solve the problems with covering the arable
fields of the country with high-quality Internet access.

Conclusion. Fig. 13 shows a screenshot of the
measurement of the signal level of the Tele2 base
station. As can be seen from Fig.10, the signal strength
is -103dBm, this indicator indicates that the base station
provides not only low-quality services, but is also
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practically out of service.

With the existing coverage area of mobile operators'
networks, as well as with a significant deterioration in
the services provided by all mobile operators, today
it is practically impossible to use telecommunication
networks to solve problems related to forecasting,
monitoring and processing of big data on dynamic tasks
of the agro-industrial complex of Kazakhstan. Serious
work is required to implement the President's.

Address, to quickly introduce information
technologies into the decision-making process in the
agricultural sector, to ensure high productivity, reduce

of the country.

According to the source [13], the deployment of
base stations in rural settlements is not efficient and
impractical, nevertheless, it must be done, since we
can stay out of the current trends in the processes of
maintaining cultivated land.

As an alternative, consider the possibility of using the
I. Mask satellite network, in the event of the appearance
of the Star link company's service on the territory of
Kazakhstan to solve the tasks of organizing intelligent
forecasting systems and making management decisions
in the agro-industrial complex of Kazakhstan.

the cost of agricultural products, and ensure the security
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Microservices architecture has become known for its scalability and flexibility in recent years. Containerization
of microservices using technologies such as Docker and Kubernetes has increased the efficiency of application
deployment. However, this technological change has raised questions about the impact of containerization on
security. This paper discusses various security aspects in the context of microservices containerization, including
security, reliability, and data integrity. We explore challenges, best practices, and emerging trends affecting the
security of containerized microservices.

Keywords: Docker, Kubernetes, containerization, microservices.
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KoHTeitHepu3amyss MUKPOCEpPBHUCOB C UCTIOIB30BAHMEM TaKMX TeXHOJOrnd, Kak Docker n Kubernetes, moBsicuna
3(peKTUBHOCTD pa3BepThIBAHUS MPUIOkKEHUH. OJHAKO 3TO TEXHOJIOTMYECKOE M3MEHEHHE BBI3BAJIO BOMPOCH O
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Docker xone Kubernetes CHSKTH TeXHOJMOTHsIIAPABI KOJJAHA OTBHIPHIN, MUKPOCEPBUCTEPAi KOHTEHHepey KO-
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CBHIMITTATIAPABI OPHAJIACTHIPYABIH TUIMIIUTITI apTTHL. Anaiiaa, Oy TEXHOJOTHSUIIBIK, ©3repic KOHTeHHepIeyIiH Kayill-
CI3MIKKe acepi Typassl CypakTap TyFbI3abl. Byr Makaiaga MUKpocepBUCTepi KOHTeHHepiIey KOHTEKCTiH/E Kayill-
CI3HIKTIH OPTYPJIi aCMIeKTiIepi, COHBIH ilTiHAE KAYINCI3OiK, CeHIMAUTIK jKoHe IepeKTepaiH TYTACTBIFbl KapacThIPHI-
najpl. Bi3 KOHTEHHEPITiK MUKPOCEPBUCTEPIiH KAyilICi3/IiriHe acep eTeTiH Macesesepii, eH KaKChl Txkipudenepi

JKOHE KaHa TCHACHIUAIApAbL BCpTTeﬁMiB.

Tyiiin ce3aep: Docker, Kubernetes, KoHTEHHEpIIey, MUKPOCEPBUCTED.

Introduction. Microservices have become the
dominant architectural paradigm for building and
deploying modern applications. They allow complex
systems to be developed as a collection of small,
loosely coupled services. Microservices offer many
advantages, including scalability, maintainability, and
rapid development [1].

The use of containers has grown dramatically in
recent years. This is because containers have many
advantages. Containerization is a technology that allows
you to package and run an application Together with
its dependencies and configurations in a lightweight
and isolated environment called a container. As the
Docker announcement says, with them you can “do
it once, and you can do it anywhere.” That is, by
isolating the application from the rest of the machine
it's running on, we can integrate the application and all
its dependencies into a package. This makes it possible
to do isolation in parallel - several different containers
that don't interfere with each other. Containerization of
microservices, often facilitated by Docker containers
and managed with Kubernetes, has further simplified
the deployment process. However, as microservices
and containers become more prevalent, security issues
arise.

Materials and methods. The security issues of
containerization of microservices are extensive and
complex. Therefore, we will consider all possible issues
from the microservice code installed in the container
to the parties that have access to the containers. We
will use the following approaches to assess security in
containerized microservices:

¢ Identification of vulnerabilities of microservices in
containers;

¢ Risk assessment;

» Exploring ways to realize the risks (threats);

* Find ways to minimize the consequences of threats
(mitigation).
Results and discussion. A microservice is an

independent, self-contained resource created as a

separate executable file or process. A microservice

communicates with other microservices through
standard, lightweight interprocess communications

such as the Hypertext Transfer Protocol (HTTP). What
is the meaning of the term “autonomous resource”, let's
focus on it. That is, a single microservice performs
only one function. For example, a microservice is
only concerned with registering orders coming into
the system from customers. Even the order data is not
sent to the consumer. But a microservice can launch
another microservice that performs this function. As
we have seen, microservice based applications are
very different from monolithic applications. This is
because in a monolithic application, all the services in
the application are assembled into one large executable
file [2].

Let's look at the above concepts with a simple
example. Web application of a calculator. As can
be seen from Figure 1, although in a monolithic
application the operations in the calculator (addition,
subtraction, multiplication, division) are written as
separate functions, they operate in only one process.

+ _—

Calc(num1,num2,0
Client < ¢ P) >

output x

%

Fig. 1 - Calculator application built on a monolithic
architecture

®
®

Fig. 2 - Calculator application based on microservices
architecture

©

%

op(num1,num2)

Client <

Y

Output

The application shown in the above example is too
simple to fully describe microservices. However, if any
error occurs in any of the services of this application
or if we want to add a new service to the application,
we will have to terminate the application, modify its
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code and restart it. Now, let's look at the Figure
2 web application structure based on microservices
architecture.

Before containers, dependency ownership was
a nightmare for developers who needed different
versions of the same packages for both applications. We
realized that the easiest way to solve this problem was to

App 1

App 3

Bins/Lib

Bins/Lib Bins/Lib

Guest OS

Hypervisor

Guest OS
Infrastructure

=) L Y

=
[ —]

Virtual Machines

App 1

App 3

Container Engine

Operating System

Infrastructure

Containers

Fig. 3- Structure of containerization and virtualization

The next logical step we should take after
deploying microservices in containers is to distribute

containerized applications to a cluster of servers.

Thanks to coordination tools like Kubernetes, this
process is automated to the point where you don't need

run applications on separate machines. This container
technology, based on satisfying a single request, created
the ability to run multiple applications on a single server,
isolating dependencies. It is very important to realize
that the Container runs in the kernel of the operating
system and is isolated by the operating system tools, not
by the hardware capabilities of the computer, such as a
virtual machine. We can see this in Figure 3.

Scanners  Provider  Evaluate As Onboard
s d Default in
Release
~ P H
Clair © clair centos v (remove  v1.10
das
default
inv2.2)
Anchore a#<he  anchore v v1.10
Trivy @UWV Aqua v v v1.10
csp ('aqua Aqua v v1.10
DoSec ﬁ DoSec v v1.10
=
Sysdig Lysysdig  Sysdig v v2.1.0
Secure
fensorSe () P8 TensorSe v v2.2.0
curity curity
ArksecSc Arksec v v2.4.0

anner

/.

Fig. 4 - Ranking of scanner tools

to manually deploy applications to specific machines,
you just tell the coordination tool which containers to
run and it will find the right machine for each one.

From a security perspective, a containerized
environment is similar to a normal hosting environment.

15



KasTBY XABAPHIBICHI - VESTNIK KazUTB - BECTHHK KazVTb

Attackers try to steal data, change system behavior,
or use other people's computing resources to mine
cryptocurrency. When moved to containers, none of
these things change. However, containers significantly
change the way applications work, leading to a different
set of security risks.

Risks in containers and their mitigation:
» A risk is a potential problem and its consequences.

* A threat is a pathway for a risk to materialize.

@ Vulnerability Severity: Low

Low

[

10 20 a0 40

Scanned by: Clair@2.x
Duration: 2 sec
Scan completed time: 5M15/23, 10:41 PM

@ Vulnerability Severity: Low

e Mitigation is countermeasures that can prevent a
threat or reduce the likelihood of its successful
realization [3].

Currently, there are many scanning tools that detect
container vulnerabilities and assess risks (Figure 4).

We tested the placed and configured container for
security using Trivy and Anchore tools. The result is
shown in Figure 5.

@ Vulnerability Severity: Low

10 0 30 40
Scanned by:. Anchore@!.0.0
Duration: 4 sec

Scan completed time: 5A5/23, 10:42 PM

Vulnerability Severity: Medium

Critical |0

High |0

Low 21

10

Scanned by: Trivy@wv0.40.0
Duration: 8 sec
Scan completed time: 5/15/23, 10044 PM

20 30 40

Critical |0

10 20 30 40

Scanned by: dosec_scanneri@l .0
Duration: 2 sec
Scan completed time: 5/15/23, 10046 PM

Fig. 5 - Result of container scanning

Risks vary from organization to organization. For
example, for a bank that holds customer money, the
main threat is theft of money. The main headache for an
online store is fraudulent transactions. For example, a
user running a personal blog may fear that someone will
hack into their account and start imitating themselves
and writing obscene comments. In different countries
the legislation on personal information protection has
its own peculiarities, so the risks of leakage of personal
data of users also differ - in many countries the risks

have the reputation of “only”, and in Europe the General
Data Protection Regulation (GDPR) allows to fine up to
4% of the total revenue of the company.

Because risks vary widely, the relative importance
of potential risks, as well as the appropriate set of
mitigation tools, varies considerably. Risk management
is based on the process of systematizing risks, listing
potential threats, prioritizing them, and choosing how
to minimize their consequences.

Threat modeling is the process of recognizing and

16



counting potential threats to a system. By planning the
analysis of its components and potential attack vectors,
a threat model helps identify the most vulnerable areas
of a system to attack.

There is no single comprehensive threat model; it
all depends on the risks of the particular environment,
organization, and applications being run. But you can
list some potential hazards of containerization that are
common to many, even all.

What vulnerabilities exist and what danger do they
pose?
Conventionally, vulnerabilities in docker images can
be divided into:
* OS Vulnerabilities-vulnerabilities in the main images
and system packages included in this image;
* Dependencies-vulnerabilities in
dependencies;

third-party

» Software Vulnerabilities-vulnerabilities in application
code running in containers;

* Dockerfile-dangerous instructions for

images.

building

Using a vulnerable docker image can pose a serious
threat to the security and stability of an organization's
IT infrastructure and applications:

Infrastructure loop security breach: a vulnerable
image can be an access point for attackers to gain
unauthorized access to other containers or even to
the host system, other internal organization resources,
sensitive data.

Malware infection: An attacker can drop malware
on a corrupted image that will infect an organization's
infrastructure or applications. This can lead to data loss
or disruption of critical services;

General instability: using a vulnerable image can lead
to system performance issues.

Analyzing and systematizing the risks within the

containerization technology, we get the same result as
in Table 1.

Table 1 - Systematized representation of hazards in containerization technology

Images Image Registry Orchestration Containers Host OS
Use of unreliable | Unsecured No restriction on | Vulnerabilities The OS kernel
images connection administrative in the working | is common to all
access environment containers
Software Using outdated | Login without | Unlimited Vulnerabilities of
Vulnerabilities images with | authorization network access OS components
vulnerabilities
Configuration Insufficient level | Lack of isolation | Secure Incorrect user
errors of authentication | and inspection of | customized access rights
and authorization | traffic between | working
containers environment
Depending on the | Vulnerability of | The file system
importance of the | containerized is accessible via
data, containers | applications containers
of different levels
are not placed on
hosts
Orchestrator Presence of
configuration unplanned
errors containers in
the runtime
environment

Build a risk model using the above data:
Where:

* External attackers attempting to gain access to an
externally hosted system (external attackers);

* internal attackers gaining access to a specific part of
the extended system;

» how malicious internal actors, such as developers and
administrators, have some level of extended login
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credentials;

¢ inadvertent internal actors, which can cause problems
through inadvertence;

 application processes are not the people who have
access to specific software on the system [4].

If we look at these vectors in more detail:

Vulnerable code. The life cycle of an application
begins when a developer writes his code. It, and

its dependencies, may include flaws (vulnerabilities).

Host
application
Vulnerable
code Container

exploits runtime/

orchestrator

Badly configured host

Application

There are lists of thousands of known vulnerabilities
that (if present in the application) can be exploited
by attackers. This must be done regularly, as
vulnerabilities are constantly being discovered in
existing code. The analysis process should also detect
containers with outdated software that needs to be
updated with security patches. In addition, there are
analyzers that can detect malware embedded in the
image (Figure 6).

— Insecure networking

Compromised container image
Badly configured container image

Secret exposure

Container escape

Fig. 6 - Vectors of attack on the container

Poorly customized container images. Written code is
embedded in the container image. The configuration of
the container image build provides many opportunities
to create vulnerabilities that open the way for further
attacks on a running container. These include executing
the container as a superuser, resulting in the superuser
being granted more authority than necessary.

Attacks on the build system. If an attacker can
change the container image structure or affect it in
any way, they can inject malicious code that is then
activated in the production environment. In addition,
the ability to gain a foothold within the assembly
environment is a platform for malware to further
infiltrate the production environment.

Supply Chain Attacks. The collected container image
is stored in a registry that will be extracted before
launch. How do you ensure that the extracted image
matches the one previously entered into the registry?
Could pests have made changes to it? Anyone who can
replace the image or modify it in the space between

build and deployment can execute any code on the
extended system.

Poorly tuned containers. you can run a container
with settings that result in unnecessary and sometimes
unintended permissions. When downloading YAML
configuration files from the Internet, do not run them
without making sure there are no safe settings!

Vulnerable hosts. Containers are executed on host
computers, so the code running on them needs to
be checked for vulnerabilities (e.g., tracking down
older versions of coordination mechanism components
with known vulnerabilities). To reduce the attack
surface, it makes sense to minimize the size of the
software running on each host. In addition, the hosts
should be properly configured according to the security
guidelines [5].

Conclusions. Containerization of microservices
is a powerful way to create scalable and flexible
applications. However, it brings new challenges to
the forefront, especially from a security perspective.
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This paper examines the impact of microservices address these challenges. As technology advances,
containerization  from  different  perspectives organizations need to prioritize security to fully
on security and provides recommendations to leverage containerized microservices.
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DEVELOPMENT OF A WEB SERVICE FOR MONITORING IN PHARMACIES
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Nowadays, information technology is widely implemented in various spheres of life, including health care.
This paper presents a web-based pharmacy monitoring service that plays an important role in improving the
accessibility and convenience of health care. The article covers the development of pharmacy business processes,
highlighting key performance factors such as sales performance and service levels. The web service architecture
provides secure storage of medication and pricing data. The service is designed with simplicity and intuitiveness
in mind, making it easy to order medications for different user groups. The analytics and reporting components
provide management with the tools to make informed decisions based on sales data. The security and confidentiality
of medical data is an important consideration. Web service development and maintenance requires an integrated
approach, providing a reliable, convenient and secure service for medication ordering and pharmacy monitoring.

Keywords: web service, monitoring, business processes, medication, databases, interface, architecture.

PA3BPABOTKA BEB-CEPBUCA /111 MOHUTOPHUHI'A B AIITEKAX
I'.B.TembiM6aeBal, P.Kisala’, I.3.3usaT6exopa'”?"
'Kazaxckuii HAIMOHATBHBII YHUBepCUTET uMeHH ajib-Papadu, Anmarel, KazaxcraH,
12 MucTuTyT MHGMOPMAIIMOHHBIX U BBIMUCIMTENbHBIX TexHooruit KH MHBO PK,
Anmartsl, Kazaxcran,
3 TT10GMMHCK I TeXHUYECKHI yHuBepcuteT, JloonvH, [Tonbia,

e-mail: ziyatbekova@mail.ru

B Hacrosiiee BpeMs HH(POPMAITMOHHBIE TEXHOJIOTHH [IIUPOKO BHEIPSIOTCS B pasindHble chephl KU3HU, BKITIO-
Yas1 30paBOOX paHeHue. B qaHHO# cTaThe IpeicTaBiieH BeO-CEepBUC UTsT MOHUTOPHHTA alTeK, KOTOPBI HTpaeT Bax-
HYIO POJIb B TOBBIIIEHUUN JOCTYITHOCTH 1 y)_IO6CTBa MEOULIMHCKOI'O O6CIIy)KI/IBaHI/Iﬂ. CTaTI)ﬂ OXBAaTbIBACT pa3pa60TKy
OU3HEC-TIPOLIECCOB alTEKH, BBIIEISA KiTI0UeBble (hakTOphl 9(h(HEKTUBHOCTH, TAKUE KaK MOKA3aTe N TOPrOBbIX OIle-
palmii 1 ypoBeHb CepBHCca. APXUTEKTYpa BEO-CepBUCa 00ECTIEUNBAET HAEKHOE XPAHEHHE JIAHHBIX O JIEKAPCTBAX
u 1ieHax. CepBuc pa3paboTaH C yU4ETOM MPOCTOTHI M MHTYUTUBHOCTH, UTO O0ECTIEUNBAET JIETKOCTh 3aKa3a JIEKapCTB
IS Pa3JINYHBIX MOJIb30BATENBCKUX TPYIIT. KOMIIOHEHTH aHAMTHKY ¥ OTYETOB TIPEJOCTABIISIOT PYKOBOJICTBY HH-
CTPYMEHTHI JUIs MH(OPMHUPOBAHHBIX PEIICHN Ha OCHOBE JAHHBIX O Mpojaxkax. BaxHoe BHUMaHWE yaensieTcs
0e30MacHOCTU ¥ KOH(PUACHIIMAIBHOCTA MEAMIMHCKUX NaHHBIX. Pa3paboTka u oOciyxuBaHue BeO-cepBUca Tpe-
OYIOT KOMIUIEKCHOTO TIO/IX0/1a, O0eCIeunBast HaIekKHbIHA, YIOOHBII 1 Oe30MacHbI CEPBUC /IS 3aKa3a JIEKApCTB U
MOHHTOPHMHTA COCTOSTHHUS arlTeK.

KuroueBrble cioBa: BeO-cepBHC, MOHUTOPHHT, ON3HEC-TIPOLIECCH, JIEKAPCTBa, 0a3bl JaHHBIX, MHTEp(EIic, apXxu-
TEKTypa.
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Kazipri yakpiTTa akmaparThlK, TEXHOJIOTHSIIAp JAEeHCAYIbIK, CAKTayIbl KOca aJFaHIa eMipaiH 9pTypIi caaaiapbi-
Ha KeHiHeH eHri3iryne. By Makanaga MequIMHAIBIK, KOMEKTIH KODKETIMIUTIT MEH BIHFAIBUTBIFBIH apTTHIPYIa
MaHBI3/Ibl POJI aTKAPAThIH AdpiXaHaiapibl OakpUiayFa apHaFaH BeO-CEpBUC YCHIHBUIFAH. Makasia JopixaHaHbIH
OU3HEC-TIPOIIECTEPIH JaMBITYIbl KAMTHIBI, Cayla OIepalMsUIapbIHBIH KOPCETKIIITEpI MEH KbI3MET KOPCETY JAeH-
refli CHSIKTBI HeTi3ri THIMIUTIK (hakTopJiapbiH KepceTeai. Bed-cepBUC apXUTEKTypachl Iopi-TopMeK IieH Oara Jie-
PEKTepiHiH CeHIM[i CaKTaTyblH KaMTaMachl3 eteli. Kpl3MeT KapanailbIMIbUIBIK, IEH MHTYUTUBTUTIKTI €CKepe OTbI-
PBII KacasFaH, OyJ1 SpTYpIIi HalJaIaHy Ikl TOITAPBI YIIIiH I9pi-AopMeKTepre Tarchpbic Oepyi xeHiereni. AHa-
JIUTHKA XKOHE ecer Oepy KOMIIOHEHTTepi HYCKAYJIBIKKA CaTy JIepeKTepiHe Heri3[e/reH aknaparTaHablphUIFaH Iie-
HIiM/Iepre apHaJIFaH Ky paiap/bl YCbiHaAbl. MeIUIMHABIK, JepeKTepAiH Kayilci3iri MeH KyNUsUIbLIbIFbIHA Oaca
Ha3ap aydapbUiajabl. BeO-cepBUCTI d3ipiey KoHe KbI3MET KOpCETy Hopi-AopMeKTepre TarcChipbic Oepy jKoHe opi-
XaHaJIap/IbIH KarJaiblH OaKplIay YIIH CEHIMI, bIHFaHIBbI )KoHE Kayilci3 KbI3MeT KOepceTylli KaMTaMachl3 eTeTiH

KeIEeHl TOCLIAl KaXeT eTeIl.

Tyfingi ce3mep: BeO-cepBUC, MOHUTOPUHT, OU3HEC-TIPOLIECTED, JIOPi-IopMEKTep, JepeKTep 0a3achl, UHTEp-

(eiic, apxuTekTypa.

Introduction. Modern technology has played an
important role in making health care more convenient,
accessible and safe. One way to utilize technology
in this area is to develop a web-based service to
monitor the status of pharmacies and the availability of
pharmacy products, thereby improving the level of care
for both patients and health care providers.

One of the important challenges in health care is
to make medicines and medical products available to
patients [1]. Pharmacy monitoring allows for more
effective monitoring of drug availability and price,
which contributes to more informed decisions in the
best interest of patients. This article presents a number
of benefits associated with the implementation of
pharmacy monitoring:

* Ensuring accessibility. With these services, patients
can quickly find the nearest pharmacies that offer the
medical supplies they need, reducing the time spent
searching.

* Time and cost savings. Price monitoring allows
patients to choose the pharmacy with the most
favorable offers, thus saving time and money.

e Awareness raising. Patients receive additional
information about medical products, including
instructions for use and possible side effects.

¢ Quality Improvement. Doctors and nurses can more
accurately refer patients to pharmacies that have the
items they need.

The development of web services for pharmacy

monitoring focuses on features such as medical product
search, price comparison, map integration, and detailed
product information.

Materials and methods. This study utilizes a
website design based on the information system
development method. The facilities utilized are drug
buying and selling operations and storage of drug stock
in the pharmacy. Thus, the result is a research process
with the design of the system, database, interface.

Development includes the creation and maintenance
of a database to store information about medical
products, pharmacies, and prices. Reliability and
efficiency of databases play an important role in service
functionality [2]. The web services phase generates web
services and API(Application Programming Interface)
to interact with the database, providing access to
information and security of user data [3]. The main
goal is to ensure functionality and data protection in
accordance with security standards.

Results and discussion. Created a business process
model for the pharmacy using the ERWin Process
Modeler tool. IDEFO methodology, where business
processes are described by blocks of work, was chosen
to analyze the activities.

Figure 1 reflects a contextual diagram of the
pharmacy's activities. Context diagram shows the
flow of information about customers, suppliers,
pharmaceutical market, orders and invoices. Results
include requisitions, checks, and reports. The main
participants are the director, economist, storekeeper,
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warehouse manager, provisor, pharmacist. These
key performers are involved in various ways in

the processes of managing the pharmacy network's
operations.

USED AT AUTHOR:

PROJECT: Pharmacy chain processes

DATE: 27.10.2023
REV: 27.10.2023

[WORKING
DRAFT

READER DATE| CONTEXT:

| |rRECOMMENDED

TOP

NOTES:12345678910 | |rusLicaTion
Charter, Position,
'On the Circulation Regulations
of Medicines” work

Customer Information

Pharmaceutical market information

Supplier ation

Supplier invoices

Customer orders

0?

ing the activities of a pharmacy chain

List of Vital and Essential Drugs

[ Application to supplier
|| Sales reports
Check

Order delivered

Drug availability report

Goal: Business process analysis

Viewpoint: Business Analyst Economist| [Phamacist | Director

pharmacy
networks

Manager
warehouse

Manager  [Phammacist

phammacy

NODE: TITLE:

Managing the activities of a pharmacy chain

NUMBER:

Fig. 1 - Context diagram

Figure 2 illustrates a diagram of the pharmacy's core
processes. There are several core business processes in
a pharmacy, including drug assortment, procurement

of pharmacy activities

management (including pricing, receiving, and labeling
of goods), distribution of drugs to the pharmacy
network, customer service and inventory control.
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It can be concluded that the key factors affecting the
performance of a pharmacy include sales productivity,
service and customer satisfaction, investment turnover
and logistics costs. The main business processes include
drug assortment formation, procurement management,
distribution of drugs to the network, customer service
and inventory control.

Interface design is important for the usability of
the web service, including the main menu, input,
editing, and output. The system provides data entry of
medication, inventory, and transaction statistics. API
is used when developing an interface to access system
functions. A payment gateway enables e-commerce and
retail payments, consisting of a virtual terminal and a
shopping cart website connected through an API [4]. A
website requires a database that is logically linked to
a structured representation of phenomena in specific
domains to support applications in individual systems
[5]. The database is also an important component
of information systems because all information for
decision making comes from the database.

Developing a web service for pharmacy monitoring
is a complex and multifaceted task that requires
careful design and careful implementation. The
architecture of a web service for pharmacy monitoring
is a complex system that includes several important
components (Figure 3). The web-based pharmacy

monitoring service provides convenient access via
DNS, CDN performance, reliable load balancing,
sales tracking, and real-time statistics. Interaction with
external and internal applications is realized through
Web-API and internal API. Caching and full-text
search optimize system performance, creating a single
efficient architecture.

Effective web service development involves several
key components. One is integration with external
systems such as electronic health records (EHRs),
drug databases, and payment systems. This allows to
significantly expand the functionality of the service
and provide users with a wider range of features
[6]. It is possible to ensure stable operation of the
service with increasing users and data through code
optimization, application of cloud computing and use of
scalable databases. Securing web service data requires
careful adherence to standards such as HIPAA to ensure
protection [7]. Be3onacHoCTb, B COOTBETCTBUU CO CTaH-
JapTaMM, BaKHA M3-32 YyBCTBUTEJBHOCTH MEAWIIMH-
CKHX JAHHBIX.

In the entity-relationship model diagram (ER
diagram) in PostgreSQL, you can see 13 objects that
describe the database structure (Figure 4). The database
structure in PostgreSQL, reflected in the ER diagram,
simplifies CRUD operations using REST APIs and
Spring JPA.
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Fig. 5 - User profile interface

The database architecture in the web service for
pharmacy monitoring includes tables ”order”, “product”
and “pharmacies”, creating relationships to track drug
availability, prices and locations. Additionally, there
are tables for user data including profiles, search,
and purchase history, providing personalization and
usability.

Web-based drug detailed

service provides

information about the drugs before purchase [8].
All information is stored in a PostgreSQL database.

Registration and email confirmation is required before
purchases. Customers can opt for online payments
via bank transfer. A customer profile includes name,
address, phone number, and email (Figure 5).

The order page provides information about the items
to be purchased, as well as prices. Before purchasing,
customers are required to enter their details and
addresses for delivery purposes, and customers can
select a payment method. The order view page displays
the list of transactions made by the customer, invoice
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number, date, recipient's name, total payment amount,
bank, virtual account number, receipt, payment status
and printed invoice on the payment page, the name of

& Nur Pharm

Home

the purchased item and the total cost payable to the
customer. The "Create Order”, "view orders”, and "pay”

pages can be seen in the bottom figure (Figure 6).
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Fig. 6 - Web service user interface
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Fig. 7 - Sales analytics page

The tabular analytics component is designed to
display rating and summary analytical tables and
charts according to the needs of the company's
management (Figure 7). The component provides
convenient presentation of data in tabular form with
the ability to select, filter, sort, combine and group data,
as well as build simple charts in interactive mode. The
report download component is designed to export data
to CSV format.

Thus, the web service is designed to make it easy

for even elderly users to order medication without
having to seek help. For this purpose, it is important
to make the system structure as simple and intuitive
as possible. Choosing a reliable database, such as
PostgreSQL, ensures that information about medicines,
pharmacies and prices is stored securely. This helps to
ensure that data is always available and securely stored.
Using cloud infrastructure allows the application to
function in real time and provides high availability.
The cloud also facilitates data management and backup,
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which is essential for system reliability. It is important
to monitor the application and database through
journaling. This allows for rapid identification and
resolution of problems such as errors and failures,
as well as problems with indexes and integration of
external web services [9]. In summary, a simplified
system structure, robust database, cloud infrastructure
and monitoring and journaling systems provide a
reliable and accessible medication ordering application.

Conclusion. In conclusion, a web-based pharmacy
monitoring service is a powerful tool to improve
accessibility and convenience in health care delivery.
The development of modern technology plays a key
role in ensuring effective monitoring of pharmacy
status and availability of medical supplies. The paper
created a business process model for a pharmacy using
ERWin Process Modeler and IDEF0 methodology. And
key performance factors such as trading performance,
service level, investment turnover were highlighted.
Web service architecture plays a crucial role in forming
the foundation of a system by defining its structure,

capabilities and providing security. It includes linked
tables and a PostgreSQL database, providing secure
storage and management of drug, pharmacy, and
pricing information. Important functional components
of the web service are placing an order, selecting a
payment method, viewing and managing orders. The
user interface is designed to be simple and intuitive,
allowing a diverse group of users to easily place
orders without the need for additional assistance. The
analytics and reporting components provide company
management with the tools to make informed decisions
based on sales data. Data security and privacy are of the
highest priority, especially when dealing with medical
information.

In summary, developing and maintaining a web
service for pharmacy monitoring requires an integrated
approach including architectural design, functionality,
security, and usability. This service reduces the time
it takes to search for and purchase medications, saves
users' resources, and provides secure storage of medical
data.
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METOA0JIOTUA ITIPUMEHEHUA [TIPOI'PAMMHOI'O ITPOJIYKTA LINUX EDA
IS UCCJIETOBAHUA IIIMPOKOATIA3OHHOM ®PAKTAJIbHOV AHTEHHBI

Aunnpees ILT.
IlenzeHckuii rocyaapcTBeHHbI yHUBepcutet, [lensa, Poccus,

e-mail: kipra@mail.ru

PaccMoTpeHs 0cOOEHHOCTH HCTIONb30BaHus prtoxkernust Linux EDA mis uccrnenoBaHus XapaKTepUCTHK (ppak-
TasbHOW aHTeHHB! CeprimHCKOTO. [IpescTaBneHs! pe3yapTaThl pacieToB €€ OCHOBHBIX XapaKTEPUCTHK TaKHX, Kak:
raGapuTHbIe pa3Mepsbl, paboune 4acToThl, IMarpaMMa HanpasieHHocTH. ChenaH aHanu3 npuioxenust Linux EDA,
KOTOPOE UCTIONB3YeT pa3iIMyHble MHCTPYMEHTH! AJIs1 MPOEKTUPOBAHUS M KOHCTPYMPOBAHUS PaJHO3IEKTPOHHBIX
n3zenvid. B crarbe oTMeueHo, uTo Hanbomee 3(pPeKTUBHBIM sIBJISIETCS MAKeT NpUKJIaaHbIX mporpamm gEDA. Tlo
cytu, npoekT gEDA npezcraisier coboit HabOp GecIUIaTHBIX MHCTPYMEHTOB aBTOMAaTH3alM1 JIEKTPOHHOTO TTPO-
EKTHPOBaHMs C OTKPBITHIM McxonHbIM KoztoM. Kak n KiCad, oH obGecrieunBaeT Ype3BbIYaiiHO MPOAYKTHUBHBINA pado-
YMI TIPOLIECC ¥ MOXKET UCIIONb30BATHCS JUISI CO3AaHMS MEKTPHUECKUX YCTPOHUCTB CIIELYIOMIEro MOKONEHUs . DTOT
TaKeT MO3BOJISIET CO3aBaTh MMPOTOTHIIBI, 2 TAKKEe MHOTOTO JPYroro.

Kak m3BecTHO, (ppakTaibHble CTPYKTYphl OOJIANAI0T CBOMCTBOM CaMOIOZOOUS MPU Pa3iMyHBIX MacIuTadax u
He 00JIa1aI0T XapaKTePUCTHUECKUM pa3MepoM, T.K. B OIHOM 00beKTe HabmonaeTcs OeCKOHEYHOe YMCIIO MACIITa-
60B. bnaromapsi TakoMy CBOWCTBY (hpaKTasibHbIe CTPYKTYPbl MHOTO/IMANIa30HHbBI B IEKTPOMATHUTHOM CMBICIIE.
Jl1st perieHns1 Takoro pozaa 3ajad OJHUM M3 Hambosee 3((DEeKTUBHBIX MPOrPaMMHbBIX MPOAYKTOB SIBJISETCS Ia-
keT LibrePCB. LibrePCB - onuH U3 1y4mx HHCTPyMEHTOB aBTOMATH3ALUH TPOEKTUPOBAHUSA ISl COBPEMEHHBIX
MHKEHEepOB. DTO MOIIHOE, HO MHTYUTUBHO NMoHATHOe pemeHre EDA, nmpocTtoe B MConb30BaHNM U ITPOAYKTHBHOE.
3TO yHUBEPCAIBHOE NPWIOKEHHUE C YTUINTAMU JUISl YIIPABJICHUS TPOEKTaMHU, CO3[aHHs HOBBIX KOHCTPYKTHBHBIX
pellieHuii U yrpasieHus Ouoorekamu. bosee Toro, OTKPBITBIA UCXOIHBIN KOJ| 3TOTO MPOEKTa CIIOCOOCTBYET Ha-
CTpOMKEe CTOPOHHUMHU OpraHu3alysMu.

KuiroueBble cjoBa: makeT NpUKJIATHBIX TPOTrPAMM; HCXOIHBIA KOJI; TPOrPaMMHBIN MTPOAYKT; (ppaKkTaibHasI aH-
TEHHA; PaAMOYIEKTPOHHAS alIapaTypa; (hpaKTajbl; I0I0Ca MPOMYCKAHUs; YacTOTa.

METHODOLOGY OF APPLICATION OF THE LINUX EDA SOFTWARE
PRODUCT FOR THE STUDY OF WIDE-BAND FRACTAL ANTENNA

Andreev P.G.
Penza State University, Penza, Russia,

e-mail: kipra@mail.ru

The features of using the Linux EDA application to study the characteristics of the Serpinsky fractal antenna
are considered. The results of calculations of its main characteristics such as: overall dimensions, operating
frequencies, radiation pattern are presented. The analysis of the Linux EDA application, which uses various
tools for the design and construction of electronic products, is made. The article notes that the gEDA application
software package is the most effective. In fact, the gEDA project is a set of free open source electronic design
automation tools. Like KiCad, it provides an extremely productive workflow and can be used to create next-
generation electrical devices. This package allows you to create prototypes, as well as much more.

As you know, fractal structures have the property of their own similarity at different scales and do not have
a characteristic size, since an infinite number of scales are observed in one object. Due to this property, fractal
structures are multi-band in the electromagnetic sense. One of the most effective software products for solving
such problems is the Librepcb package. LibrePCB is one of the best design automation tools for modern engineers.
Itis a powerful yet intuitive eda solution, easy to use and productive. This is a comprehensive program with utilities
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for managing projects, creating new design solutions and managing libraries. In addition, the open source of this
project contributes to the configuration of third-party organizations.

Keywords: application software package; source code; software product; fractal antenna; electronic equipment;
fractals; bandwidth; frequency.

KEH AYKBIM/IbI BEPTTEY YIIIH LINUX EDA BATJIAPJIAMAJIBIK OHIMIH
KOJIJARY 9IICTEMECI ®PAKTAJI/IBIK AHTEHHA Anpgpees I1. T'.

INensa memeketTik yHUBepcuTeTi, [lensa, Peceit,

e-mail: kipra@mail.ru

CepIHCKMIHIH (PpaKTaIIblK, aHTEHHACHIHBIH CHUMIATTaMaIapbiH 3eprTey yiriH Linux EDA KoceMITIachiH naina-
JIaHy epeKIIeTiKTepi KapacToIpputagpl. OHBIH HETi3ri CHIAaTTAMAJIAPBIH €CeNTey HOTHKeTIepi KeNTipiIreH, MbICaJIbl:
JKanmel enmemaep, KyMbIC KHUUTIKTEpi, OaFbIT JUarpaMmachl. DIIEKTPOH/IBIK, OHIMIEp/i Kobaiay koHe kobaay
YLIiH opTYpii Kypangapasl naiifanasatei Linux EDA koceimMinacsiHa Tajnjay skacauabl. Makanaga eH TAiMAaici
gEDA xongan6ansl 6armapiamanap makeTi ekeHpiri atan etinmi. HerizineHn, gEDA x00ach-OyJ1 aKbICHI3 KoHE
ammbIK, OacTaIrKpl KOATHI JEKTPOHIb JU3AHAB ABTOMATTaHABIPY KYpalaapbHbH KUBHTBEFE. KiCAD cHAKTH,
0J1 ©Te OHIMJII KYMBIC MTPOLECIH KAMTaMaChI3 eTe[li )oHe OHbI KeJieci OYbIH 3MIEKTP KYPbUIFbUIAPBIH JkKacay YIIiH
naigananyra 6onaapl. By makeT mpoToTHIITEp Xkacayra MYMKIHIIK Oepe/ii skoHe Tarbl OacKaap.

Ogzpiepiniz OineriHael, GpakTaIbIK KYpPbUIBIMIAp SPTYpii MaciTabTapia ©3iHIiK YKCACTBIK, KacHeTiHe ue
’KOHE CHIMATTAMAJIBIK, OJIIIIEMIE He eMeC, OUTKeHi Oip 00BbEeKTie MaciTadTapablH IEKCi3 caHbl OariKasaabl. OChl Ka-
CHETTIH apKachiHIa (hPAKTAIIBIK KYPHUIBIMIAP IEKTPOMATHUTTIK MaFbIHA/Ia KOl TUana3oH bl 00saabl. OchiHaaR
MoceJIeNiepi Ienty YIIIiH eH THIMII OarmapiaMaibik, eHiMaepnin Oipi-Librepcb makeri. LibrePCB-3amanayu uH-
JKeHepiep YIIIiH JU3aiH/Ibl ABTOMATTAHBIPY/IBIH €H KAKChl KYPaJIapbiHbIH Oipi. Byt KyarTsl, Gipak, HHTYUTHBTI
eda mrenrimi, naiaanany oHaii xoHe eHimi. By kxobanapapl 6Gackapyra, kaHa AW3aiiH MeHIiMIePiH KacayFa KoHe
KiTanxaHajap/isl Gackapyra apHaJIFaH yTHIMTANApbl Oap kaH-kakTel OaraapiaMa. COHbIMEH KaTap, OyJ1 )KOOaHbIH

alllBIK Ke31 YIIiHII Tapar yibIMAApbIHBIH KOH(UTYPAIMSCHIHA BIKIAJ €Te/i.

Tyitinai ce3aep: KomranOanbl GaraapiaManap makeri; 6acTankpl Koj; OaraapiaMalibiK, OHIiM; (PPaKTaIbIK, aH-
TEHHA; Pa/IMONIEKTPOH/BIK araparypa; (ppakrangap; eTkizy KaOuIeTTiIiri; UK.

Bgenenue. [TocrosiHHOE pacimmpeHue obnactei npu-
MEHEHHS IEKTPOMAarHUTHBIX BOJH IJIs1 oOecredeHust
CBSI3W, HABUTALMH, YIIPaBJIeHHs], Oe30MaCHOCTH, Iepe-
Jlaud TeJIEKOMMYHHUKAIIMOHHOW HMH(pOpMaLuKu Tpeoyer
yBeJIMYEeHHe 3HAUYEHUI HCIONb3YeMBIX 4acToT, YTO B
CBOIO OvYepe/b NPUBOAUT K HEOOXOOMMOCTH MHHHATIO-
pU3alK PafMoIEKTPOHHOM armaparypsl, B TOM YHCIe
NpUEMHBIX U nepenaoomux aHteHH [1]. [lostomy akry-
AJIBHBIM SIBJISIETCA MOMCK HOBBIX PEIICHUI TeOMETPUU
AQHTEHH C TOYKU 3pEHMs TOMOJIOTUM B KOHCTPYHPOBa-
HUM QHTEHH JUIS CO3/1aHUs KaK MOXHO MEHBIIMX Ta-
GapUTHBIX pa3MepoB, HO OOJIBIINM KOJIMYECTBOM pabo-
yux yactot[1, 2]. [Iporpammbl EDA BaxHbI 151 00JTb-
IIIOTO YKCJIA MHKEHEPHBIX MPAKTHUK, BKJIOYast IIPOEKTH-
poBaHME cucTeM U peanm3anuio odopynoBanus. EDA -
9TO KJacC CHeLMATN3UPOBAHHBIX KOMIBIOTEPHBIX IPO-
rpamm, pa3pabOTaHHBIX AJIs1 TIOMOIIM B IPOEKTHPOBA-
HUM Pa3IMYHOTO BHJA JIEKTPOHHBIX M3IENMNA M KOH-
crpykuwid. [prnoxkenns Linux EDA o6sraHO pazimmya-
I0TCA [0 Ha3HauYeHU0. HekoTopble MHCTPYMEHTHI OpH-
EHTUPOBAHBI B MIEPBYI0 OYepe]b Ha IPOEKTUPOBAHKE U

MOJIEJIMPOBaHUe, B TO BpeMsl KaK ApYrue MoryT ObITh
COCPE/IOTOUEHBI Ha TTOATOTOBKE MPOU3BOJICTBA, aHAJIN3E
KOHCTPYKIMHU M TipoBepke. OHUM U3 CocoOO0B periie-
HMSI IAHHOM 3a/1a94 MOXeT OBbITb NPUMEHEHHE TeOMeT-
pun ¢pakTanoB. CHpOeKTUPOBaHHbIE TAaKUM 00pazoM
AQHTEHHBI TIO3BOJIAIOT CYIECTBEHHO COKPATUTh €€ pas-
Mepbl, HO ITPY 3TOM OOECMEYUTh MIMPOKYIO MOJI0CY pa-
60ounx vactoT. CyIecTByeT HECKOJIbKO THMOB (ppakTa-
JIOB, HA OCHOBE KOTOPBIX BO3MOXHO CKOHCTPYHPOBATbH
aHTeHHY: cHexuHKa Koxa, canderka CeprnuHCKOro, Ko-
Bep CepruHckoro. B njanHoii paboTte npeacTaBieHs! pe-
3yJIbTaThl MCCIIEI0OBAHMST aHTEHHBI, TOCTPOEGHHON Ha Oc-
HoBe cajipeTky CeprMHCKOrO.

Martepuaus! u metoabl. [Tpuioxennsa Linux EDA
WCIOJIb3YeT Pa3IMdIHble MHCTPYMEHTHI sl IPOEKTUPO-
BaHUS M KOHCTPYMPOBAHUS PaJHOIEKTPOHHBIX H3[e-
. Hanbonee 3(peKTHUBHBIM SIBIISIETCS TAKeT MHpH-
kiaagaeix nporpamMm gEDA. Tlo cytu, mpoekr gEDA
npejcTaBisieT coO0oi Habop OeCIIaTHBIX MHCTPYMEHTOB
ABTOMATH3ALMK JIEKTPOHHOTO MTPOEKTUPOBAHUS C OT-
KpbIThIM ucxonHbiM kofoM. Kak u KiCad, on obecrieun-
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BaeT YPE3BbIYAIHO NMPOAYKTUBHBIN pabovuii porecc 1
MOJKET HCIIONb30BAThCS ISl CO3IAHMS EKTPUIESCKUX
YCTPOICTB CJIEAYIOIIErO TTOKOJIEH!Us. DTOT MaKeT 03BO-
JISIET CO3/1aBaTh MPOTOTHUIIBI, & TAKXkKe MHOIOrO JpYyro-
ro. Bonee Toro, gEDA 6buta pazpaboTana, 4ToOsl Ipe-

File Edit Buffer View Page Add

-

OZI0JIETh HEXBATKY BHICOKOKAYECTBEHHOTO MTPOrpaMMHO-
ro obecriedenust Linux EDA. Takum oOpa3zom, 00iib-
I110€ KOJIMYECTBO COABTOPOB C OTKPHITHIM MCXOIHBIM KO-
JIOM pabOoTAaIOT HAJl 3THM [TPOEKTOM U BpeMsI OT BpeMEHH
BHEJPAIOT HOBble (pyHKIMU (puc.1).

schematict.sch - gschem - 4 X
Hierarchy  Attributes Options  Help

o=EE T (&

Pick | Repeat/none | Menu/Cancel  Grid(100, 100)

Select Mode

Puc. 1 - IIpoext gEDA

Ocob6ennoctu gEDA

* JluzaiiHepbl MOT'YT OYEeHb OBICTPO PHCOBATh HAEK-
HBIE IEKTPOHHBIE CXEMBbl, UCIONB3Ys gschem MHCTpY-
MEHT 3TOro nporpaMmMHoro nakera EDA.

* MOKHO JIETKO MacCOBO PEIAKTHPOBATh aTpUOYTHI
KOMIIOHEHTOB KOMITOHOBKM, WCHOJIBb3Ysl TaTTpuO Mpo-
rpamMMa.

* V1unura gsch2pcb npenocrapiser mpocToit, Ho 3¢-

(peKTUBHBIN MHCTPYMEHT KOMaH/IHOM CTPOKH ISl ONTH-
MU3alK pabouero nporecca poeKTHPOBaHMUI.

* gEDA mpenjiaraet OTIMYHYIO MOJAEPKKY JOKYMEH-
Talyu, 4TOOBI TOMOYb HOBMYKAaM HavyaTh paboTy € STUM
HabopoM uHCTpyMeHTOB EDA.

e Bce yrwiuthl nnpoekra gEDA nocrasisiorcs ¢ Jii-
nensueil GPL u nostomy mMoryT OBITH JIETKO pacIivpe-
HBI W U3MEHEHBI.

\AA A

Puc. 2 - Dransl nocrpoenus cangerku CepnuHCKOro

Kak u3BecTHO, (ppakTajbHbIe CTPYKTYpPbl OOJAJal0T
CBOWCTBOM CaMOMOIO0MsT TIPH Pa3IMYHBIX MacHITadax
U He O0JA/IAl0T XapaKTePUCTHYECKUM Pa3MepoM, T.K.
B OJHOM OOBEKTe HaOIAaeTcsi OECKOHEUYHOE YHCIIO
MaciutaboB. Braromapsi Takomy CBOWCTBY (bpakTalib-

Hble CTPYKTYpbl MHOTOJMANa30HHBI B 3JIEKTPOMArHUT-
HoM cMmbicrie. Canderka CeprnuHCKOro CTPOMTCS MO-
CPEICTBOM BBIYMTAHUSI LIEHTPAJIBbHBIX TPEYrOJbHUKOB
U3 TJIABHOW TPEyrobHON (hOPMBI Ha KaXKIOM IIare ure-
panyM, KOTOPHIX MOXKET ObITh CKOJNb YIOZHO MHOIO
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(puc.2). B pesynbrare Kaxaas yacTh cajaeTKu COCTO-
UT W3 TPEX OCTaBIIMXCA AOJEH, TOYHO PAaBHBIX BCEMY
NepuUMeTpy LieJioro oobekra [2].

JIJ1s1 periieHns: TakKoro pojia 3ajiad OJHUM U3 HanOo-
siee 3(pEeKTUBHBIX MPOTPAMMHBIX MPOLYKTOB SIBJISET-
ca nakeT LibrePCB. LibrePCB - oquH 13 Jy4mmx uH-
CTPYMEHTOB aBTOMATU3AllMU MPOEKTUPOBAHUS AJIs CO-
BPEMEHHbBIX MHXEHEPOB. DTO MOIIHOE, HO UHTYUTUBHO
noHsTHoe peienne EDA, npoctoe B UCHOJIB30BaHUU U
MIPOOYKTHBHOE. DTO YHUBEPCATBHOE PIIIOKEHHUE C YTH-
JIMTaMH 711 YIPaBJICHUS IPOEKTAMH, CO3/IaHUsI HOBBIX

MU OAHOI'O U TOI'O K€ MAKETa U NOAACPKHUBACT ABTOMA-
TUYCCKYI0O CHHXPOHU3ALI0 MEKY CXEMaMM.

* LibrePCB npeanaraer omm4HsIi 6pay3ep 6uommo-
TEK, KOTOPBIH MO3BOJISIET Pa3paboTYMKaM JIETKO J00aB-
JISITh IOTIOJTHUTEIIbHBIE KOMITOHEHTBI.

PesyabTaTel u 00cyxaenusi. Huxe npejcraBiena
aaTeHHa CeprnMHCKOTO, BBHIIOJHEHHAss HA TOHKOW M-
anekTprueckoit noyoxke Culecad 250 (g, = 2, 5; Ton-
nmHa 1.588 MM) nmocpeacTBom S5-Ttu utepanmii (puc.3);
pasMellieHa Ha IPOBOJSIIEN KBAIPATHOM IIOCKOH OCHO-
Be pazmepoM 800x800 mm yriiom BHU3( 3, 4]. Takoi crio-

KOHCTPYKTMBHBIX PEIIEHUI U YIIpaBieHus OUOIIOTEKa- g KOH(UI'YPaLIMK BBIOPAH B LEISX YIPOLIEHHS IOLG0-
Mu. bosee Toro, OTKpBITHIN HCXOAHBIN KO 3TOTO MPOEK- Pa 3aIMTHIBAIOLLETO YCTPONCTBA (KOAKCHAIBHBIA Kabelb
Ta CHOCOOCTBYET HACTPOMKE CTOPOHHMMH OPTaHM3aLHU- (. poHOBBIM cornpoTueentem 50 Om). 6™ = 2
SIMU.

Ocob6ennoctu LibrePCB

* DroT KpoccmiardopmeHHslii EDA umeer mHTYH-
TUBHO TMOHSITHBIA rpaduyeckuil UHTepdenc, KOTOpbIit
OYeHb MIPOCT B MCIOIBb30BAHNUM U COOTBETCTBYET COBpE-
MEHHBIM CTaHAApTaM.

YacToTHas1 3aBUCUMOCTh AaHTEHHBI IMEET BHUI:

c

1~ 0, 2656”, @))
IJie ¢ - CKOPOCTb CBETa B BaKyyMe; h - BBICOTA Mak-
cumasbHol canderkn CeprnmHCKoro; d™- norapudpmu-
* 9T0 NO3BOJISIET padOTaTh C HECKOIBKMMH BapHaHTa- 4YECKUH KO3 (PUIMEHT MaciITada; 1 - HoMep UTepaiyy.

WLl (']Y

W ¢ b

-
w7

800 mm
Puc. 3 - Aurenna CeprnHCKOTo (MTepalyy MoKa3aHbl KOJIbIIAMHU )
B tabmurie 1 mpescTaBieHs! pacCUMTaHHbBIC 3HAYCHUST  [IIAPOKOH MOJIOCOA pabOUMX YacTOT, YTO MO3BOJISET UC-

YacTOT Ha KaX[IOM IIlare UTeparuy JAJIs ONFICAaHHOHM BHI- TIOJIb30BaTh ee B MOOWIBHHIX ceTsix 3G/4G, TeneBerma-
e aHTeHHbl. BU/IHO, YTO JaHHAsl aHTeHHA OOJNAaJaeT HUsl, CETH-UHTEpHET u ap. [5, 6].
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06 T T T

0.4

F(w) 02

-02! L 1 L
sin(8)

Puc. 4 — JInarpammMa HanpaBJIeHHOCTU aHTEHHBI Ha
qacrore 2,5 I'T1g

F(u)

_02 L 1 L

sin(d)

Puc. 5 — JInarpamMmMa HanpaBJIeHHOCTH aHTEHHbI Ha
qacrtore 5 I'T1g

Tabmuua 1 - OcHOBHbIE N3MEpEHHbIE NapaMeTpbl aHTeHHbI CEpITMHCKOTO

Huanazon n | fn, I'Tr | [upuna quanasona, % | L, nb
1 0,52 7,15 10
2 1,74 9,04 14
3 3,51 20,5 24
4 6,95 22 19
5 13,89 25 20

Taémzlua 2 - PaccuntaHHbIe 3HaYEHMST YaCTOT aHTEHHBI ¥ BBICOT TPEYrOJIbHMKOB Ha KaXX/IO0M IHare

Howmep utepauuu n | Boicota, m | Yacrora, ['Tig
1 0,03125 0,62

2 0,0625 1,248

3 0,125 2,496

4 0,25 4,992

Ucnonb3ys popmyny (1) MOXHO MpoBeCTH pacyer
MaKCHMAaJIbHOW BBICOTHI aHTEHHBI U151 HY’KHOH YaCTOTHI
Ha mobom mare. Hanpumep, 1uist pa6otst Wi-Fi Tpey-
ercd vacrora 2,4 I'Tu u 5 I'Tu. Y3 tabmuusl 1 BUAHO,
4TO Ha 3-eil U 4-0i1 UTeparuy 3HaYeHUsI YacTOT OIU3KU
K HYXHBIM, 1 TIOJIB3YsCh (popMysiol (1) MOXHO IpoBe-
CTH pacyeT AJIsl ONpeAeIeHHs TOYHbIX 3HAYEHU BBICOT
[7,8,9].

Ha 5-om miare BUIHO, YTO 3HAYEHHE YACTOTHI 3HAYUM-
TEJIbHO OOJIbIIle HYXKHOM, YTO MO3BOJISIET UCIIONb30BATh
TOJIBKO 4 WJTH MeHblllee KOMMYeCTBO uTeparmi. Mcxons
u3 ¢opmyis (1) umeem popmyiy onpeaeneH s BbICO-
THI MAKCUMAJIFHOH CaJi(heTKU:

C
h~0,26—6", )
In

A€ ¢ - CKOpPOCTb CBE€TA B BAKyyMe€.

3-108
5-10°

h~ 0,26 24

h~0,25

To ectb BbIcOTa OOJBIIETO TPEyroabHUKA h = 25 .
BbICOTBI MOCTIEQYIOUX TPEYTOJbHUKOB OyIyT paBHbI
TMOJIOBUHE OT BBICOTHI HauOosbiero. Iloacrapsis noiy-
YeHHOe 3HaueHMe BBICOTHI B (hopmyity (1) 1 u3mMeHss Ho-
Mep UTepalyy 7, MOKHO PacCUMTaTh 3HAUEHHS 4acTOT
Ha JiioOoM 1mare (ta0i.2).

Kak BHIHO, aHTEHHa MMEET CPABHUTEIBHO HEOOIb-
ve pa3Mepsl U 00agaeT MUPOKOH MOJI0COH padovrX
qgacrot [10, 11, 12].
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Takke, MOXKHO MPOBECTH PACUET JUArPAMMbI HATIPAB-
JieHHOCTH aHTeHHbl. CUHTE3 (DPAKTAJTIBHBIX JIHArPAMM
HAIpaBJIeHHOCTH IPOBOAUTCS C TIOMOIIBIO (PYHKLIUM
Beiiepmirpacca (3):

fla) = nP=2rg(n x), 3)

n

rae D - dpakTanbHas pa3sMepHOCTh; 7 > 1; g - orpa-
HUYEHHas nepuoauueckast PyHKIMS.

MHoxurenn PEHICTKN MMECT BUA:

N
g(u) = Z I,Jy (ka,u) , “4)
n=1

rae u = sinf, N - 4UC/I0 UTepaiuii; a - paauyc n-i
OKPY>KHOCTH.
s paccMaTpriBaeMOi aHTEHHBI ObLT IPOW3BENICH

pacyeT IuarpaMMbl HalpaBJIeHHOCTH Ha 4acToTax 2,5 u
5 I'Tu (puc.4 - puc.S).

GTKWave - /home foyvind/Desktop/A_Firrtl.ved

AEE e oakal ¢ ) Fomose
¥ SST Signals
BoLA Time
L.%sub 5
clock=0
io calc[2:8] =888
reset ml
i sub
Type Signals
L = counter[2:0] =606
io calc(2:0] =000
io_enable =0
reset =@
Filter:
Append | | Insert | | Replace

Puc. 6 — [Naker npukiagx

[MonyueHHble pe3ysbTaThl MOXHO aHAIU3MPOBATH C
MOMOIIBI0 TaKeTa NPHKJIaIHBIX mnporpamm  Gnucap.
Gnucap - 3T0 CUMYJIATOP CXEM CO CMEIIaHHBIMH CHUTHA-
JIaMH, KOTOPBIN paboTaeT MpaKTUYeCKU Ha JII0OOW BbI-
yHCcIuTeNbHOM T1atopme. HasBanue pacimdpoBbiBa-
ercs kak Gnu Circuit Analysis Package, uto camo 1o ce-
6e roBopuT camo 3a ce6s1. Gnucap - 3To MHTEpPaKTUBHOE
MIPWIOKEHHE, KOTOPOE MOIEPKUBAET HECKOJIBKO Aua-
nekToB MonenmpoBanus, Takux kak SPICE, Verilog u
Spectre. OH MOXeT JIerko paboTaTh C HECKOJIILKUMU TH-
IIaMM TIapaMeTpoB, Mep U pacueTHbIX mopenel. Bonee
Toro, Gnucap UCIONb3yeT MHOKECTBO COBPEMEHHBIX aJI-
TOPUTMOB JUTsI TIOBBIIEHH S TPON3BOIMTEILHOCTH MOJIe-
JIMPOBAHMS.

Ocob6ennoctn Gnucap

* Gnucap - OfMH U3 CaMbIX JITKUX WHCTPYMEHTOB
EDA, pa3paboTaHHBIIl C WUCHOJb30BAHUEM apXUTEKTY-
Pbl HA OCHOBE IUIArMHOB [ JOTIOJTHUTEIbHBIX IPENMY-
HIECTB.

eTakke MOKHO HAIIUCATh CBOU COOCTBEHHEIE HacTpa-

To: 17 ps Marker: 12 ps | Cursor: 2 ps

Waves

BIX TIporpamMMm Verilator

MBaeMble IJIArMHBI, UCNoNb3ys s13bIK C ++, ¥ J0OaBUTH
UX B BHJE CKOMITHJIMPOBAHHBIX OOIINX OOBEKTHBIX MO-
Iyneit wim (paiiioB «.so» wik «.dll».

* Gnucap peajymzyeT HeCKOJIBKO MEXaHU3MOB KOHTPO-
J1s1 oKOOK JUTSl IOBBIIIIEHUS] TOYHOCTH, & TAKKE HACTO-
SIIMEe MEXaHU3MBI CMEIIAHHOTO PeKMMa ISl JOTIOJHHU-
TEJIBHON CKOPOCTH.

Takke aHaJIM3 MOXHO BBIIOIHUTH HCIONBb3YIO TTAKET
Verilator. Verilator - 3T0 BBICOKOTIPOM3BOIUTEIBHBII
cumynstop Verilog, kotopblii mpeoOpasyer mnporpam-
Mbl Verilog B TOUYHBIE NOBEAEHYECKHE MOJEIM B MHO-
rornorouHoM C++ wmm SystemC. OH nonb3yeTcs pac-
TYIIEH HOIMYJISIPHOCTBIO CPelM YUeHBIX M pa3paboTum-
KOB C OTKPHITHIM MCXOAHBIM KOJOM OJaromapsi mpocTo-
Te UCIOJIb30BaHNU s U 3HAUUTEIIbHBIM [TPEHMYILECTBAM B
MPOU3BOAUTENBHOCTH. KOpropaTHBHBIE TMIaHThI, TAKHE
kak Intel, AMD u Oracle, ucnosb3yloT 3T0 NpUJIOKe-
Hue EDA ¢ OTKpBITBIM UCXOAHBIM KOZIOM B KOMMeEpYe-
CKMX LeJIsIX. boree Toro, MoCKOJbKYy 3TO MPOEKT C OT-
KPBITBIM UCXOHBIM KOZIOM, CTOPOHHHMM Pa3paboTUMKaM
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pa3peeHo UCIOJIb30BaTh €ro I CBOMX COOCTBEHHBIX  CBOMCTBa paCCManHBaeMOfI AHTCHHBI W IIO3BOJIAIOT

[POEKTOB 0€3 KAKUX-JMOO0 I0PUINYECKHIX POOIIEM. NPUOTMBUTENILHO OLIEHATh XAPAKTEPUCTHKH U3ITyde-
Oco6ennoctu Verilator HUSA.
« Verilator oGecrieqnBaeT MOTHUEHOCHYI0 IPOM3BO-  LAKMM 0GpasoM, Npumenerue ppakTaibHoi reomer-

JUTELHOCT M MOXET MPEBOCXOAUTh KOMMepyeckue PHY B AHTCHHOM TEXHMKE IO3BONACT KOHCTPYHPOBATH

UHCTPYMEHTBI aBTOMATM3ALMU [POEKTUPOBaHMs K- LHHPOKOIOJIOCHBIC aHTCHHBI, o0JajaoIye CyIecTBeH-
TPOHHUKH. HO MEHBIIMMHU pa3MepamMH B OTJIMYKE OT aHTEHH, CIPO-

€KTUPOBAHHBIX HA OCHOBE TPAJUIIOHHOU TreOMETPUH.
@dpakTaibHble AHTEHHbI HAXOIAT NPUMEHEHHE B TAKUX
obnactsx, kak: cerer crannaproB 4G/LTE u 5G, a tak-
JK€ UHBIX yCTpOﬁCTB TeHeKOMMyHI/IKaL[I/II/I U CBA3U.

* D10 MonemupoBanne HDL wmoxer o6pabarsi-
BaTh Bce Bepcum Verilog, a Takxke yTBEpKACHUS
SystemVerilog u Sugar / PSL.

 Pa3paGoTunku MOryT JIETKO CO3[aBaTh CBOU COO-
CTBEHHBIE HHCTPYMEHTBI Ha OCHOBe BbiBoja XML,
MPEAOCTABISIEMOr0 3TUM OECIUIATHBIM TPUIIOKEHUEM
EDA.

WHCTpYMEHTHl aBTOMATH3ALMK IEKTPOHHOIO IIPO-
eKTHPOBAHMS OXBATHIBAIOT [IMPOKMUIA CIIEKTP MPHJIOKE-
HUiA, BKJIIOYAS TIPOrpaMMHOE 00eCTIEYeHHE ISt TIPOEK-
THPOBAHUS U CUMYJIATOPbI. XOTs OOJIBIIOE KOIUYECTBO

* Pa3paboTunKn TakKe IPEeJOCTaBIISIOT OTIAYHYIO KOMMePUECKHX HHCTpyMeHTOB EDA T0-TIpeskHeMy opH-
AOKYMCHTAIMIO M KOHTPAKTRI HA KOMMEPHECKYIO HOA-  eyryposaHo Ha Windows, y Linux ectb HeMasas J10Jist
JepxkKy (puc.6). KOHKYpEeHTOB. HekoTopsie M3 JydIIMX MpOorpamm Ajis

BeiBoabl. CuntesupoBanHsle 1o dopmyine (4) nua- npoektrpoBanus A1 Linux Briovaior gEDA, KiCad
rPaMMBbl HAIPABJIEHHOCTH MOKA3bIBAIOT CKeiMHroBsie 1 Upverter.
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AHAJIN3 HAYYHBIX TEKCTOB HA OCHOBE SI3BIKOBBIX MO/JIEJIEN
AJITOPUTMAMM PACIIPEJIEJIEHHON OBPABOTKHU

I'.2K. Ilyiirenos!, V.K. Typycoexosa'*, M.M. MypaT6ekos>
'Esil University, Acrana, Kasaxcran,
2EBpaBI/II?ICKI/H?I HaumoHabHBIN yHUBepcuteT uM. JI. H. ['ymmieBa, Acrana, Kazaxcran,

e-mail: umut.t@mail.ru

Crarbsi aHAIU3UPYET MPOOJIEMBI, CBSI3aHHbBIE ¢ 00paOOTKON OOJNBIINX 00BEMOB TEKCTOBBIX JIAHHBIX, TAKUX KaK
HayYHbIC CTaThH, M 0OCYXIaeT BOSMOKHOCTH IIPUMEHEHHUsI pacipe/ie/IeHHbIX CUCTeM 0O0paOOTKY JIaHHBIX IS TIO-
BhIIIeHUs (p(PEKTUBHOCTH aHaM3a. B yacTHOCTH, aBTOPHI CTaThU M3yYaloT UCIIONB30BAHNE SI3BIKOBBIX MOJIEINIEH,
TaKUX Kak [N-TpaMMbl U peKyppeHTHbIE HEHPOHHBIE CEeTH, IJIsI U3BJICYECHHs CMBICTIA U KJIACCH(PUKAIN HAyIHBIX
TekcToB. CTaThsl MPEJICTABIISET AJITOPUTMUYECKHE OAXObl U METO/Ibl, OCHOBaHHbIE Ha paclpe/eneHHon 06padoT-
Ke, ¥ OIMCBHIBAET BO3MOKHOCTH HCIIOJNI30BAHKE SI3bIKOBBIX MOJENIEH U aJITOPUTMOB pacIipe/iesIieHHON 00paboTKH.
B nienom, mipesiaraeTcsi HOBBIM TOOXOM K aHAJM3Y HAYYHBIX TEKCTOB, OCHOBAHHBIN Ha WCIIONH30BAHUU SI3BIKOBBIX
Moyiesieil U (ppeliMBOPKOB pacrpeielieHHON 00pabOTKY IaHHbIX.

KuroueBble ciioBa: s13bIK pOrpaMMUpoBaHusl Scala, Hay4IHBIA TEKCT, OONbIINE JaHHBIE, HECTPYKTYPUPOBaH-
HbIE JaHHble, 00paboTKa AaHHbIX, Apache Spark, pacnpeneneHHble BEIYMCICHHS, MaTEMAaTHIECKUH armapar

ANALYSIS OF SCIENTIFIC TEXTS BASED ON LANGUAGE MODELS BY
DISTRIBUTED PROCESSING ALGORITHMS

G.Zh. Shuitenov', U.K. Turusbekova'*, M.M. Muratbekov>
TEsil University, Astana, Republic of Kazakhstan,
2LL.N. Gumilyov Eurasian National University, Astana, Republic of Kazakhstan,

e-mail: umut.t@mail.ru

The paper analyzes the problems associated with processing large amounts of text data, such as scientific
articles, and discusses the possibilities of using distributed data processing systems to improve the efficiency of
analysis. In particular, the authors of the paper study the use of language models such as N-grams and recurrent
neural networks to extract meaning and classify scientific texts. The paper presents algorithmic approaches and
methods based on distributed processing and describes the possibilities of using language models and distributed
processing algorithms. In general, a new approach to the analysis of scientific texts is proposed, based on the use
of language models and distributed data processing frameworks.

Keywords: Scala programming language, scientific text, big data, unstructured data, data processing, Apache
Spark, distributed computing, mathematical apparatus

TAPATBIJIYAH OH/IEY AJIT'OPUTMAEPI HETI3IH/IE FblJIBIMHA
MOTIHAEP I TAJITAY

I'.K. Iyiirenos!, V.K. Typyc6exosa!*, M.M. Mypar6ekos>
TEsil University, AcraHa, Ka3zakcraH,
2J1.H. T'ymunes ateiHaarsl Eypasus yaTTsIK yHuBepcuteTi, Actana, Kaszakcran,

e-mail: umut.t@mail.ru

MaxkaJyiaga FeUIBIME JKYMBICTAp CHUSIKTBI MOTIHIIK JepeKTepliH YJIKeH KeJleMiH eHeyre OGailaHbICThl pooiie-
MaJyIappl TAIAANIB JKOHE TAIAAYABIH THIMAUNIIH apTTHIpy YIIiH AepeKTepdi eHICYIiH TapaThUFaH XKyHenepiH
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KOJJIaHy MYMKIHAIKTepiH TaTKpUTaiABL. ATall aiiTKaHaa, MaKalia aBTopiapsl [V -rpamMM KoHe peKyppeHTTi HeHpOoH-
JBIK, JKeJITep CUSAKTH TUIMIK YIATUIEpAi FRUIBIMA MOTiHACPAIH MarbIHACHIH ATy jKOHE JKIKTey YIIH MaigaiaHy/Ibl
3eprreiiai. Makaia TapaTbUIFaH eHJIeyre Heri3[ereH airopuTMIiK TOCUIIep MeH 9IiCTep/li YCHIHA/IBI JKOHE TUIAIK
yJIrijiep MeH 0ol eHASY/IiH aIrOPUTMICPiH MaiaaiaHy MYyMKIHIIKTePiH CUNaTTaiabl. JKamsl, FbUIBIMA MOTiH-
Jepai TaIayFa TUTIIK MOJIeNbAep MeH JiepeKTepi O eHey (ppeiMBOPKTaphIH MaiijaaHyFa HeTi3/Ie/ITeH KaHa

TACLI YCbIHbLIA/1bl.

Tyiin ce3aep: Scala Gargapiamanay TiJli, FRUIBIMUA MOTIiH, YJIKEH JEpeKTep, KYpbUIbIMAIMAraH JepeKTep,
Jepextepai engey, Apache Spark, TapaTblIFaH ecenreynep, MaTeMaTHKAJIbIK, alapar.

BBenenue. HayuHbie TEKCTBI SIBISIIOTCS BaXXHBIM KC-
TOYHUKOM HHGOPMAIMU JIs1 UCCIIENOBATENIcH W CIie-
IUAJIMCTOB B Pa3JIMUHBIX 00NacTsx 3HaHui. OmHAaKo, ¢
yBeJIMUeHHEM 00beMa HAyUYHBIX MyOTUKAIUIA CTAHOBUT-
Cs1 CIIOKHEe U 3aTpaTHee MPOBOAUTH UX MOJTHOIEHHBINA
aHanu3 Bpy4Hylo. B cBsi3u ¢ 3THM, BCe Goliee akTyalib-
HOI CTaHOBUTCS pa3paboTKa aBTOMAaTU3UPOBAHHBIX Me-
TOOOB U aJ'll"Opl/ITMOB I aHaJIn3a Hay‘{HbIX TEKCTOB.
OJHUM M3 MOJIXOIOB K aHAJIM3Y TEKCTOBBIX JAHHBIX SIB-
JIAETCA UCTIONB30BAHNE A3BIKOBBIX MOJENEN. SI3HIKOBEIE
MOJIeJI TIO3BOJISIIOT MPEJICTABUTH TEKCT B BUJIE MaTeMa-
THYECKOH MOJIENH, KOTOpasi MOXeT ObITh UCTIONIb30BaHA
IUTsI M3BJICUCHUST CMBICTIA, KJIACCH(DUKALIMK U APYTHX 3a-
Jad aHanm3a Tekcra. OJiHaKo, pU padoTe ¢ OOJBIIH-
MU 00BEMAMH JIAHHBIX, BO3HUKAIOT MPOOJEMBI C IPO-
W3BOJIUTENBHOCTBIO U 3((DEKTUBHOCTBIO PabOTHI C S3bI-
KOBBIMH MOJE/sIMU. B cBere 3TUX mpobieM BO3MOXK-
HO CTOMT PacCMOTpPETh NMPUMEHEHUE paclpe/eNeHHON
00pabOTKM [Tl aHAM3a HAyYHBIX TEKCTOB HA OCHOBE
SI3BIKOBBIX Mojielield. PacripesenieHHast 00paboTKa 1mo3-
BoJsieT 3 (PeKTUBHO paboTaTh ¢ OONMBIIUMEI OOBEMaMU
JaHHBIX MyTEM pacripesie/ieHHs U MapajiebHON 00pa-
GOTKM JIJAaHHBIX HA HECKOJIbKUX BBIUMCIIUTEIBHBIX Y3/1aX

P(S) = P(wy,wsq, ..., w,) = P(w,|w;,ws, ...

Jna  momyuyeHuss  3THX
HO WCIIOJIb30BaTh CTaTUCTHKY, BBIUYMCIEHHYIO Ha
OCHOBE KOpIlyca TEKCTOBBIX  JaHHbIX. Hampu-
Mep, CuuTas KOJMYECTBO BXOXKJIGHHHA  KaKJIOro
ClIOBa W TAapbl CJIOB B KOPIYyce, MOXKHO OIle-
HUTb BeposiTHocTd P w, |wy, wy, ..., w, 1) H
P(w,,_|wy, wy, ...

Cy1ecTByeT Takke Jpyrod Moaxof K S3bIKOBBIM MO-
JensM - pekyppeHTHble HelipoHHble ceT (RNN). B
3TOM CJIydae MOJEJb SI3BIKOBOM MOZIEJIH TPEACTaBIIsIeT-
csl B BUJIe HEWPOHHOW CETH C MCIIOJIB30BaHUEM PEKyp-
PEHTHBIX CJIOEB, KOTOPBIE MO3BOISIOT MOAEIMPOBATD 3a-
BUCHUMOCTH MEX]1y CITOBaMH B NPEIJIOKEHHH. DTOT MOJI-
XOZ1 MOXET 00pabarbIBaTh GoJIee CI0KHbIE 3aBUCUMOCTH

BEPOSATHOCTEH  MOX-

n— y Wp—2 ) .

’ wnfl)*P<wn71|w17w27 .

WM ycTpolcTBax. Llenbio craTeu sIBIIsSIETCS MCCIIeI0Ba-
HHE BO3MOKHOCTEW MPUMEHEHHS! aJITOPUTMOB PacCIipe-
JIeIeHHOH 0OpabOTKY /IJIs1 aHAJIN3a TeKCTOB Ha OCHOBE
SI3BIKOBBIX Mojieliell. KOHKpeTHbIe 3a/1auu, paccMaTpH-
BaeMBbIe B CTaThe, BKJIIOYAIOT M3BJICUEHNE CMBICTIA, KJIac-
CH(UKAIIO U IPyrve acleKThl aHaIn3a HayIHBIX TeK-
cTOB. 17151 JOCTHKEHU I [TOCTABJIEHHBIX LieJIel HeoOX0nu-
MO pa3padOTaTh AJITOPUTMHUYECKUE TTOAXOIbI U METOIIBI,
OCHOBaHHbIE Ha pacripesiesieHHon oopadoTke [1].

MarepuaJjbl 1 MeTObI. SI3bIKOBbIE MOICIN B BH-
JIe MaTeMaTU4YECKOH MOIETH OOBIYHO OIMHKCHIBAIOTCS C
UCTIOJIb30BAaHUEM BEPOSTHOCTHOW TEOPUU U CTATUCTH-
k. OCHOBHAsI MJed 3aKJII0YAeTCd B TOM, UTO KaxkJIoe
CJIOBO B TPEJIOKEHNH 3aBUCUT OT TPEABIAYIINX CIIOB U
BEpPOSITHOCTU UX coueraHus.. OqHON U3 Haubonee pac-
MPOCTPAHEHHBIX MOJIE/Iel SBJSAETCS MOJEIb N-TPamM,
IJie N - 9TO KOJMYECTBO MpPEABIIYIIUX CJIOB, OT KOTO-
PbIX 3aBHCHT TeKyliiee ciioBo. Hanprmep, B Monenun Gu-
IPaMMBbI Kak[0€ CJIOBO 3aBUCHT TOJIBKO OT MPEJIbIIYyIIe-
ro cjoBa. Mopesb SI3bIKOBOM MOJENU N-IPaMMBbl Ofpe-
JieJIsIeT BEPOSTHOCTHU TMOCIIe0BATEIbHOCTH CJIOB S, IJe
S = wy, Wy, ..., W,, Kak IPOU3BEICHUE BEPOATHO-
CTel OTHEBHBIX CIIOB B MOCIIENOBATETBHOCTH:

o Wy

MEXJY CJIOBaMU, YeM MOJEIU n-rpamm [2-3].

Ecnmu neranbHee paccMaTpuBaTh HEKOTOPBIE ACTIEKTHI
SI3BIKOBBIX MOZENEil B BUAE MaTeMaTHMYeCKOW MOZENH,
TO BBIIJISIUT 3TO CIIEAYIOIIUAM 00Pa3oM.

1. Mopeins n-rpaMm:

B Mozenu GurpaMmbl KakIoe CIOBO w; B MPELIO-
KEHMH 3aBHCUT TOJIBKO OT MPEABIAYIIEro CIOBa w,; ;.
st TpeicKasanust BEPOATHOCTH TEKYIIETO CIIOBA, MOXK-
HO HCIIOJIB30BATh YCJIOBHYIO BEpOSITHOCTh P (w;|w,_4).
Harpumep, eciii XOTHM TIpeIcKa3arh BEPOSITHOCTb (ppa-
361« oGm0 KazVTB», To uConb3yeM Clie1yolyio

bopmyny:
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P(,,) = P(I< >) * P(]) * P(])

AHaJIOTH4HO, B MOJENIM TPUTPAMMbI KaXkJ0€ CIOBO
w; 3aBUCHUT OT JBYX MpPEIbIIyIIUX CIOB W, o U W;_q,
U JUI4 TIpeJCKa3aHus BEPOATHOCTH UCIIONb3YeTCs YCIIOB-
Hast BeposiTHOCTh P(w;|w;_o, w;_1).

OLeHKa BEPOATHOCTH N-IPaMMbl MOXET OCYIIECTB-
JISITHCS C TIOMOIIBIO METOd MAKCUMAIBHOTO MPaBIOIO-
J00Wsl WK CIIaXKMBaHUSL BEPOSTHOCTEH 1JIsl yMEHbLIIe-
HUs ¢ PeKTa CHIBHON pa3peKeHHOCTH JaHHBIX.

2. PexyppenThbie HeripoHHble ceTd (RNN):

PexyppeHTHbIe HelpOHHBIE CETH - 3TO HEHPOHHBIE ce-
TH, B KOTOPBIX MH(POPMANUS U3 MPEIbIAYIIEro Iara (B
JaHHOM CJTydae MPebIayIIero c/oBa) epelaeTcs B clie-
ayomuii mar. C UCIoNb30BaHNEM PEKypPPEHTHBIX CIIO-
eB, RN N MOXeT y4yuThIBaTh KOHTEKCT M 3aBUCUMOCTU
MEXIy CIOBaMHU B Ipe/yulokeHrd. MoJenb sI3bIKOBOH
Mozien Ha ocHoBe RN N MoXeT ObITh TpeqcTaBieHa
KaK IOC/IeIoBaTeNIbHAS MOJETTb, TIIe Kak/I0e CJIOBO BBO-
JWTCS B CETh Ha KaKJIOM Irare BpeMeHH. Ha kaxaom ma-
re, RN N oOpabaTbIBaeT TeKyllee CJI0BO w; U CKPBITOE
coctosHue h,_; (KOTOpoe MpeACTaBisfeT NpeablIyIuii
KOHTEKCT) [UIsl TIPe/ICKa3aHusl CIISAYIOIEero cioBa. JTo
MOXKHO 3aITHACaTh CIESAYOIIIM 00pa3oM:

h; = RNN(wm hi—l)

P(w;|wy, wy, ..., w;_1) = softmax(W *h; + b)
rne W u b - 310 mapaMeTpsl MOZIEIH, KOTOpbIE ONTH-
MU3UPYIOTCS B TIporiecce oOydeHus [4].

PexkyppeHTHbIE HEHpOHHBIE CETH MMEIOT IperMyIlie-
CTBO B 00paloTKe IOCIeI0BaTENIbHOCTEN epeMEHHOM
JJIVHBI ¥ B yUeTe JAIbHUX 3aBICHMOCTEN MEKY CJIOBa-
MH.

HeszaBucuMo OT BHIOPAHHOTO METO[a, SI3BIKOBBIE MO-
JeJI MOTYT HCIOJIb30BAThCS TSI aBTOMATHYECKOH Te-
Hepaluy TEeKCTa, OLEHKW IPAaBUJIBHOCTH MpeIoKe-
HHI, aBTO3AIOJHEHUs! TEKCTa, NMepeBoja, CyMMHPOBa-
HUSI TEKCTOB U JPYTHX 3aad oOpaOOTKM eCTeCTBEHHO-
ro sA3bIka. OHM 3HAUNUTENNBHO YIyUIIaloT Ka4ecTBO U 3¢h-
(bexTHBHOCTD PAabOTHI ¢ TEKCTOBBIMM AAHHBIMU. Marte-
MaTHYecKre MOJEM SI3bIKOBBIX MOJIENIed MOTYT OBbITh
WCIIONb30BaHbl ISl PA3JIMYHBIX TPWIOKEHUH, TaKuX
KaK aBTO3aIloJIHEHNE WJIM UCTIPABJIEHHE OTeYaToK B TEK-
CTe, MAIlMHHBIA MepeBo, paclo3HaBaHUE PeYd U MHO-
roe Jipyroe.

Teneps paccMOTpPUM BOIPOC MPUMEHEHHST COBPEMEH-
HBIX TIPOrPaMMHBIX TTOAXOMOB IS PEIICHNsI TOCTaBJIeH-
HOM 3aj1auMl U B KaueCTBE MHCTPYMEHTapHsl TaKOW 00-
pabotku BeiOepeM Apache Spark, KOTOpPBIH MO3BOJIsA-
eT 3(pdekTBHO 00padaThiBaTh OOJNBIIE HAOOPHI JTaH-
HBIX Ha KJacTepax KOMITbIOTEPOB, HCIOJB3Ys Mapai-
JIebHBIE BBIYMCIIEHNS. B KadecTBe s3bIka MporpaMmu-
poBaHust BeiOepeM Scala, KOTOpBIH SIBIISIETCS OAHUM U3
SI3bIKOB ITPOrPAMMUPOBAHMSI, CTIEIUATIBHO TTOepPXKUBA-
embix B Apache Spark. PekkypeHTHble HElipOHHBIE Ce-
™ (RN N) mypoko NpUMeHSIoTcsl B 00J1acTi 00paboT-
KM €CTECTBEHHOTO SI3bIKa, MAIIMHHOTO ITepeBOJa, pac-
NO3HABAHMs PEYr M APYrux 3ajad MAIIMHHOTO o0yde-
HUSI, T/Ie yYUTHIBACTCs MOCIIeI0BaTe NbHAS IPUPOAA 1aH-
HbIX. RN N 00pa0aThiBalOT JaHHBIE MOINAroBO, 3aro-
MUHasi MTH(HOPMAIIMIO O TIPEABIAYIINX IIarax ¥ UCTOJb-
3ysl ee JUIsl IPUHATHUS PElIeHNI Ha CIEAYIOMUX IIarax.
Apache Spark MoxeT ObITh UCIIONIB30BaH J1JIs1 00yYeHHUsT
u npumeHenrsst RN N Ha Gonblmx oObeMax JJaHHBIX.
MouiHOCTh pacipeieieHHOH 00paOOTKM JaHHBIX I103-
BOJIsIeT 3(p(heKTHBHO 00padaThBaTh MapauIeIbHOE BbI-
TIOJTHEHNE BBIUMCIICHHUH, YTO MOXET OBITh OCOOEHHO I10-
JIe3HO TIpU 00paboTKe OOJBIIMX MOCIIeNOBATEIBHOCTEH
JaHHBIX. SI3BIK porpaMMupoBanus Scala mpegocTaBis-
€T TMOKUI ¥ BBIPA3UTEJIbHBIA CHHTAKCUC 1Sl paboThl ¢
Apache Spark. Scala mo3Bonsier ucnosab3oBarh (PyHK-
[MOHAJIbHYIO MapaiurMy MpOrpaMMHPOBAHUS, UTO 00-
Jerdaer pa3paboTKy CIOKHBIX aJTOPUTMOB W MaHUITY-
JISIIUIO C TaHHBIMH.

sl peanu3auuy PeKKYpPEHTHBIX HEHPOHHBIX CeTei
¢ wucnonb3oBanueM Apache Spark m Scala moxHO
BOCIIONB30BaThesl OuOmoTekoit Spark MLIib, kotopas
MPEIOCTABIISIET UHCTPYMEHTBI [UIsl 00paOOTKU JaHHBIX,
00yueHMs MOJiesiel ¥ TPUMEHEHHS X Ha OOJIBIINX KJia-
crepax. Spark MLIib nognep:xuBaeT pa3auyHbE THIIbI
MOJIeJIeil MallIMHHOTO OOYUeHHs], B TOM YHCIIE U PEKKY-
peHTHble HelfipoHHbIe ceTH. [Ipumep peanusary pekky-
PEHTHON HEHMPOHHOH ceTu ¢ ucnoib3oBaHueM Apache
Spark u Scala MOXeT BBIISIIETH CIIEAYIONIUM 00pa3oM:

1. IloaroroBka JaHHBIX: IOATOTOBBTE JAHHBIE, IIPEA-
CTaBJICHHbBIC MOCJICJOBATEIBHOCTSMH, KOTOpbIe OyayT
UCTIONIB30BAThCS TSI OOYUEHHS] U TECTUPOBAHHS.

2. CozaaHuve MoJieNM: WCIIONb3yiTe OUOIHOTEKY
Spark MLIib s co3nanusi oObeKTa MOJIEIH PEKKY-
peHTHOM HelpoHHOH cet. HacTpoiite apxuTekTypy ce-
TH ¥ TIapaMeTPBbl, TAKME KaK YMCIIO CKPBITHIX CJIOEB, pa3-
Mep BXOIHBIX M CKPBITBIX CJIOEB U JP.

3. Oby4eHre MOIEH: UCTIOb3yHTe METOI 00yUYeHHs
Mopienu, peaocraBieHHbiii B Spark MLIib, uto6sr 00y-
YUTh PEKKYPEHTHYIO HEHPOHHYIO CETh Ha MOJATOTOBJICH-
HbIX JaHHBIX.
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4. HpI/IMCHCHI/IG MOZCIIN: IIOCJIE O6y‘~ICHI/ISI MOJECJIb  BBIX JAHHBIX.

MOYKHO MCIIOJTb30BATh ISl TPOTHO3MPOBAHMS MITK KJIac- PesyabTaThl 1 00cy#aeHnst. Bor npumep koa Ha
cupMKauM¥ HOBBIX JaHHBIX. MCIONB3yiTE METON NPH-  gapive Scala, peaIu3yiomumil AITOPUTM JMHEHHON pe-

MeHeHus Mojienm, npejoctasientbii B Spark MLIb,  rpeceny ¢ nenonssosarmem 6uémorexu Spark MLIib:
IUTS TIOJTyYeHHsI IPOTHO30B WM KJIACCH(HUKAIIN Ha HO-

scala
import org.apache.spark.sql.SparkSession
import org.apache.spark.ml.feature.VectorAssembler
import org.apache.spark.ml.regression.LinearRegression
/I Co3nmanue ceccun Spark
val spark = SparkSession.builder()
.appName(”"Linear Regression”)
.getOrCreate()
/] 3arpy3ka naHnbix u3 ¢aitia B popmarte libsvm u coznanue DataFrame
val data = spark.read.format(”libsvm”).load("path/to/data/file”)
/I Co3naHue BeKTOpa MPU3HAKOB
val assembler = new VectorAssembler()
.setlnputCols(Array("featurel”, “feature2”, ...))
.setOutputCol("features”)
val inputData = assembler.transform(data).select("features”, "label”)
/] PaznesneHue qaHHBIX Ha 0OYYaIOIyI0 U TECTOBYIO BHIOOPKHU
val Array(trainData, testData) = inputData.randomSplit(Array(0.7, 0.3))
/I Coznanue 1 o6ydeHre MOJEITH JIMHEHHON perpeccun
val Ir = new LinearRegression()
.setFeaturesCol("features™)
.setLabelCol(”label”)
val model = Ir fit(trainData)

// TlpenckasaHue IJIsi TECTOBOUM BHIOOPKH
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val predictions = model.transform(testData)
// BeiBon mpencka3aHuil U (paKTHUECKUX 3HAYESHHUN

predictions.select("prediction”, “label”).show()

/I OrieHKa MOJIEIH C TOMOIIIBIO CPeTHEKBAAPATUIHON OIIMOKH

val evaluator = new org.apache.spark.ml.evaluation.RegressionEvaluator()

.setLabelCol(”label”)
.setPredictionCol(”prediction”)
.setMetricName(”mse”)

val mse = evaluator.evaluate(predictions)
println(s”Mean Squared Error = \$mse”)
/] 3axpeiTe ceccun Spark

spark.stop()

DTOT KOJ peau3yeT aJITOpUTM JIMHENHOU perpeccuu
¢ ucnonp3oBanueM Oubnmorekn Spark MLIib. Aunro-
PUTM HCIIOB3YeTCs Ul TpecKa3aHusl [eHbl JoMa Ha
OCHOBe ero xapakrepucTuk. CHauajma cosgaercsi cec-
cus Spark. 3ateM [maHHBIe 3arpyxaioTcsa U3 Qaitia B
(opmare libsvm u npeobpasytorcsi B DataFrame. [la-
Jiee BEKTOPbl NMPU3HAKOB OOBEIMHSIOTCS B OOUH BEK-
TOP C NOMOIIBIO KJlacca VectorAssembler. [laHHble pa3-
JeNieHbl Ha OOYy4Yalollylo W TECTOBYIO BBIOOPKH C CO-
orHomenneM 70% Ha 30%. 3arem cosmaercss 00b-
ekt LinearRegression, yKa3bIBalOTCSI BXOAHBIE U BbI-
XOJIHBIC KOJIOHKH, M MOJie/ib 0OydyaeTcss Ha o0ydaro-
meil BoiOOpke. IlpenckasaHus ajsi TECTOBOM BBIOOp-
KM JIeJIaloTcsl ¢ moMolnbio Merofa transform. Pesyib-
TaThl MPeACKa3aHui W (haKTUUECKUX 3HAUYEHHH BBIBO-
IATCSl Ha 9KpaH. Mozienb OLIEHUBAeTCsl CpeJHEKBagpa-
THUYHOW OIIMOKOM, KOTOpasi BEIYUCIISIETCS] C TOMOIBIO
model.summary.meanSquaredError.

AJTOPUTM JIMHEHHOMN PErpecCHH sIBISIETCS OTHUM U3
CaMbIX ITPOCTBIX ¥ HIMPOKO UCTIOJIB3YEMbIX aIrOPUTMOB
MatHHOro o0y4eHus. Ero sdpekTrBHOCTH 3aBUCUT
OT HECKOJIBKHX (DaKTOPOB:

1. Pa3mep 1 ka4ecTBO JaHHbIX: YeM GoJIbliie JaHHBIX
y BacC ecTh It OOYUYEHHsT MOJIENH, TeM OOJiee TOUHBIE
W HaJieXkXHble OyayT ee TporHossl. Kpome Toro, naHHsie
JOJKHBI OBITH PENPE3EHTATUBHBIMU M XOPOIIO Ipel-
CTaBJISATh U3y4YaeMylo IIpoosemMy.

2. 3aBUCHMOCTb MEX1y MPEeJUKTOpaMH U 1eJIeBOr
nepeMeHHol: JIuHeliHasa perpeccus Npenrnosaraer ju-
HEWHYI0 3aBHCUMOCTh MEXAY MPEIUKTOPaMH W IieJie-
BOU nepeMeHHOM. Eciti TaHHbIe He TOTYMHSIOTCS 3TOMY
MPEIONIOKEHHIO, TO JIMHEHHAS] Perpeccusi MOXKET ObITh
He3(pheKTUBHOI.

3. Tlpeno6paboTka AaHHBIX: BaxHO mpoBecTH mpe-
BapUTEJIbHYI0 00paO0TKY JaHHBIX, YTOOBI YCTPAHUTH BbI-
OpOCHI, 3aOIHUTD MPOIYILEHHbIE 3HAUYSHU S, HOPMAJIH-
30BaTh MPU3HAKU U T. A. YKCTHIE U XOPOIIO IMOArOTOB-
JIEHHBIE JAaHHBIE MOTYT CYIIECTBEHHO YITyUIINTh 3ppek-
THUBHOCTb JITOPUTMA.

4. Boibop mopxopnsiei monenu: JInHedHast perpec-
CHSl SIBJISIETCS TIPOCTOM MOJIENBIO M MOKET He OTpaXarh
CJIOKHOCTH M HEJIMHEHHbIE 3aBUCHMMOCTH B JIaHHBIX. B
HEKOTOPBIX CIIy4yasix MOXKET MOTPeOOBAThCS HCIONb30-
BaHMe OoJjiee CIOKHBIX MOJEJICH, TAKUX KaK IpagrieHT-
HBIl OYCTUHT WJIM HEHAPOHHBIC CETH, VIS JOCTHXCHUS
Jyyineit 3(p(peKTUBHOCTHU.

5. Iapamerpsl Mofenu: HekoTopsle runepnapamer-
Pbl MOJIENH, TaKUe KaK peryisipu3alus 1 CKOpoCcTb 00y-
YEeHHUsl, MOTYT NOBIUATh Ha ee 3¢pdekTuBHOCTh. [loa-
60p ONTUMAJbHBIX 3HAYEHWI IapaMeTpOB MOXET II0-
MOYb YIYYIIUTh TPOU3BOJUTEIBHOCTh MOZEIH.

B nenom, nmHelHAs perpeccus MoxkeT ObITh ddek-
TUBHOW MOJEJIbIO, €C/IM JaHHbIE TIOAXOAT ISl JIMHEH-
HOI MOZIENH U, eciy BCe (PaKTOpbI, IEPEeUnCICHHBIE BbI-
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e, ONTUMHU3UPOBAHDI.

BruiBoapl. B nanHO# cratbe ObUT NMPEUIOKEH M HC-
CJIEZIOBaH TOAXO K aHAINW3y HAay4HBIX TEKCTOB Ha OC-
HOBE SI3bIKOBBIX MOJIEJIEN 1 aJTOPUTMOB paciipe/iesieH-
HOI 00paboTku. BhiIO MpoBeneHo uccienoBaHue -
(peKTUBHOCTH M TOYHOCTU JaHHOro moaxona. Mcciemo-
BaHHbIE MaTeMaTHYeCKHe MOAXOIBI U 0030p MPOrpamMm-
HOTO 00€ecTieueH sl OKa3aIH, YTO MCIHOb30BaHNE S3bI-
KOBBIX MOJIeJIeil ¥ aJlrOPUTMOB paclpesiefieHHOi oOpa-
OOTKM IMO3BOJISET YAYyYIIUTh TOYHOCTb aHAIM3a Hay4-
HBIX TEKCTOB. DTOT IMOAXOJ IO3BOJISAET 0OpadaThiBaTh
GoJbiie 0OBEMBI JIAaHHBIX U TMOJIydaTh OoJiee TOYHbIE
W HaJexXHble pe3yibrarhl. [IpakTudeckass 3HAYMMOCTb
3aKJII0YAETCS] B TOM, YTO pa3pabOTaHHBIA TOAXON MO-
JKeT OBbITh MICTIONIb30BaH B PA3IMYHbBIX 00IACTSIX, CBSI3aH-

HBIX C aHAJM30M Hay4YHBIX TEKCTOB, HAallpuMep, B Ma-
IIMHHOM 00y4YeHNH, NH(POPMALIMIOHHOM TIOHCKE, aHAIIH-
3¢ JaHHBIX W Opyrux. [lajpHeime ucciaefoBaHusl Mo-
IyT OBITh HaIIPaBJIEHBI HA COBEPIIIEHCTBOBAHKE AJITOPUT-
MOB U METOIOB aHAJIN3a HAay4YHBIX TEKCTOB, a TaKXke Ha
pacmmpeHue 00JacTH MPUMEHEHHs] NaHHOTO TTOAIXOJa.
Tak>ke MOXHO IPOBECTH CPAaBHUTEIIBHOE MCCIIEI0BAHNE
PA3IMYHBIX MOZIeJIEH M aITOPUTMOB [UlIs G0JIee TIOITHOTO
MOHMMAaHUA UX 3(Pp(EeKTUBHOCTU U IPUMEHUMOCTH.

Hayurno-uccnedosamenvckas paboma evinoaHsiemcs
6 pamkax I'© Munucmepcmeom HayKu u gblcutezo 00pa-
306anusi Pecnyonuku Kazaxcman ARI19677733 no me-
Mme «Pazpabomka unmennekmyanvHotli pacnpeoenentoll
cucmeMbl NAPANNENbHO20 AHANU3A HAYUHBIX MEKCIO8»
Ha 2023-2025 ze.
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THERMODYNAMIC ANALYSIS OF Ti, As-CONTAINING SYSTEMS BASED ON
E-pH DIAGRAMS AND PARTIAL PRESSURES

Kh.B.Omarov'*, Z.B.Absat?, S.K.Aldabergenova?, . K.Kulumbetova?
I'Kazakh University of Technology and Business, Astana, Kazakhstan,
2Karaganda University named after E.A. Buketov, Karaganda, Kazakhstan,
e-mail: homarov1963 @mail.ru

The removal of arsenic from the technological circulation of metallurgical enterprises is a technologically
necessary process, leading from year to year to the formation of new volumes of arsenic-containing objects.
One of the forms of extracting arsenic from the production stage is arsenates of various metals, which are
difficult and poorly soluble compounds. This approach also does not solve environmental issues in general. Thus,
titanium arsenates under storage and burial conditions are subject to hydrolysis, which leads to gradual pollution
and poisoning of the environment with arsenic-containing compounds. The practical value of titanium and its
compounds in economic activities forces us to look for ways to rationally use arsenic-containing titanium compounds.

The article is the first to carry out a thermodynamic analysis of the behavior of arsenic and titanium based
on potential-pH diagrams and partial pressures. The course and directions of chemical reactions in titanium-
and arsenic-containing systems, the conditions for the stability of their constituent phases, the thermodynamic
parameters of the behavior of the participating components, their compounds, the range of their stability, and the
redox processes of the formation of chemical products have been studied.

The regions of existence of titanium arsenate are determined, and chemical and electrode reactions for the
production of titanium arsenate from titanium and arsenic compounds are considered. The results of the work
confirm both the effectiveness of using titanium compounds to remove arsenic from solutions in the form of
poorly soluble manganese arsenate, and the possibility of regenerating titanium in the form of oxides and bases.

Keywords: thermodynamic systems, diagrams, arsenic compounds, titanium compounds, titanium arsenate.

E-pH MEH IAPIIMAJIJIbI KACBIMJIAP TUATPAMMAJIAPBI HETI3IH/IE Ti,
As - KYPAMJIBI ;KYWEJIEP JIH TEPMO JUHAMMKAJIBIK, TAJIIAYJIbI
X.B.Omapos!*, 3.5.96car?, C.K.Annaéeprenosa’, I.K.Kyaym6eTosa’

1 Kazak TexHosorus xoHe Ou3Hec yHUBepcHUTeTi, ActaHa K., Kazakcras,

2 E.A.BOKeTOB aThbiHIarbl Kaparanas! yausepcurerti, Kaparaumst k., Kasakcram,

e-mail: homarov1963 @mail.ru

MeTauty prusiblK, KOCIHOPBIHAAPIBIH TEXHOJIOTHSUIBIK, aiHAIBIMHAH MBIIIbSIKTHI IIbIFapy OyJ1 OHIiPiCTIK KaxkeT-
Ti Tipouiecc Gobin TaObUTaabl. Bipak Oyi1 mapa XbUiaH KbUFa KYPAaMBIHAQ MBIIIbSIK 0ap OOBEKTUICPIOiH kKaHA
KeJIeM/IepiHiH KAJIBIITACYbIHA OKeJie/li. OHAIPIC CaThICHIHAH MBIIIBSIK aTyIbH Oip Typi HAIIap koHE HAlIap epu-
TiH KOCBITBICTAp OOJIBIN TaOBUIATHIH SPTYPIli METAIAAPABIH apceHaTTaphl OOJbII TaOblIagbl. By Tocin ne xasmsl
9KOJIOTUSUTBIK, Maceenepi memmnenai. Ocpuiaiiiina, TUTaH apceHaTTaphl CAaKTay XKoHEe KoMy KaFIalbIHIa THAPOIN3-
re YIIBIpaii/pl, OyJ1 KOpIIaraH OpTaHbl KYPaMbIH/A MBIIIbsIK 6ap KOCHLIBICTAPMEH OipTiH/E JJacTaHybIHA JKeNe .
TUTaHHBIH kOHE OHBIH KOCBUIBICTAPBIHBIH IIAPYaIIbUIBIK KbI3METTET1 MPAKTHKAIBIK, MAHBI3BI Oi3]1i KYPaMbIH/A Mbl-
IIbSIK OAp THTAH KOCHUTBICTAPBIH YTHIMIBI AJAJIaHy KONAPHIH i37ieyre MakOYp eTesi.

Makanana notennuan-pH auarpaMmanapsl MeH napLyasibl KbICHIMAAP HEeri3iH/e MBIIIbSIK IIeH TUTAHHBIH MiHE3-
KYJIKbIHa TEPMOAMHAMUKAJIBIK, TAJIJAy KacairaH OipiHIN mMakana. KypamblHIa TUTaH jKoHE MBIIIbSK Oap Kyie-
Jlepaeri XUMUSUTBIK, peakUsUIapIbIH KYPYi MeH OarbITTaphl, ONapAbH Kypamaac (a3aapbiHbIH TYPAKThUTBIFbIHBIH
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IIapTTapbl, KATHICYIIIEI KOMITOHEHTTEP/IiH, ONAPIBIH KOCBUTBICTAPHIHBIH dPEKETiHIH TePMOIUHAMUKAJIBIK, TapaMeTp-
JIepi, OJapabIH TYPAKTHUIBIK, JUATA30HBI KOHE TOTHIFY-TOTHIKCBHI3IaHy IIPOLieCTepi. XUMUSIIBIK, OHIMIEPAiH TY31Tyl
3epTTeNIi.

TurtaH apceHATHHBIH TIPIILTIK €Ty allMaKTaphl AaHBIKTAIBII, TUTAH JKOHE MBIIIbSIK KOCBUTBICTAPBIHAH THTAH ap-
CEHATBIH ATyAbIH XUMUSIIBIK, KOHE IEKTPOATHIK, peaKkLUsIapbl KapacThpbuIaIbl. 7KYMBICTBIH HOTHIKENEpl Hamap
€pUTiH MapraHell apceHaTsl TYpPiHJeri epiTiHAIEpIEH MbIIIbAKTHI KO0 YIIiH TUTaH KOCBUIBICTAPBIH KOJIAHYABIH
TUIMALTITIH JIe, TUTAHIl OKCUITEP MEH Heri3jiep TYpiHJeri pereHepanusiiay MyMKIHJIITIH JIe pacTaibl.

Tyiiinai ce3aep: TepMOAMHAMHUKAIIBIK KYienep, AuarpaMMaap, MbIIIbSIK KOCBUIBICTApBI, TUTAH KOCBUIBICTA-
Ppbl, TUTaH apCeHATHI.

TEPMOIII/IHAMI/I‘IECKI/IIQ/I AHAJIN3 Ti, As - COAEPZKAIIINX CUCTEM HA
OCHOBE IUATPAMM E-pH 1 ITAPIIMAJIBHBIX IIABJIEHI/Iﬁ
X.b.Omapos'", 3.B.A6car?, C.K.Annadeprenosa’ M.K.Kyiymberosa®
'Kazaxckui YHUBEPCUTET TEXHOJIOTHH U OM3Heca, I. ActaHa, KazaxcraH,
2Kaparamm1{01(1/1171 yausepcuteT UM. E.A. Bykerosa, r. Kaparanga, Kazaxcran,

e-mail: homarov1963@mail.ru

BbIBoz MBIIIBSIKA U3 TEXHOJIOTMYECKOTO 000POTa METAIULYPriUeCcKUX MPeIIpUATHIA 9TO TEXHOIOTMYECKH HE0O-
XOZIMMBII NIPOLIECC, BEAYIIHUIA 13 Tofia B TOJ K 00pa30BaHMI0 HOBBIX 0OEMOB MBIIIbSKCOAEPXKAIHUX 00beKTOB. Of1-
HOM 13 (hOpM U3BJICUEHU S MBIIIbSAKA U3 IPOU3BOACTBEHHOTO Nepe/iesia SBISIOTCS apCEHAThl Pa3IMYHbIX METaJUIOB,
TIpeICTaBIISIOIE COO0H TPYAHO- M MaJIOPACTBOPHMBIE COeMHEHNs1. Takol Moaxod Takxke He pellaeT B LeJIOM
9KOJIOTMYECKUE BOMpPOCHL. Tak apceHaTsl TUTAHA B YCJIOBUAX XPaHEHUs U 3aXOPOHEHHs MOABEPXKEHBI MPOLECCY
TU/POJIN3a, UTO BEZIET K MOCTETIEHHOMY 3ar PSI3HEHUIO U OTPABJIEHUIO OKPYKAIOIIEH CPefibl MBIIIbKCOAEPKAIMH
coepuHeHUAMU. [IpakTveckas [IEHHOCTh THUTaHA M €r0 COEMHEHNI B XO3sIICTBEHHO! JEATEIbHOCTH 3aCTaBIsIeT
HCKAaTh MyTH PAIllMOHAJIBHOTO UCIIOJIb30BAaHM S MBIIIBAKCOAEPKAIIMX COSJUHEHUI TUTaHa.

B cratpbe BIIEPBBIC [TPOBENCH TCpMO,Z[I/IHaMI/I‘ICCKI/Iﬁ aHaJIM3 NMOBEACHMS MbIIIbsAKa U TUTaHA Ha OCHOBE JUarpaMm
HOTCHLII/IaJ'I—pH 1 napuraJIbHbIX ﬂaBHeHHﬁ. UccnenoBaHbl MPOTEKAHNE W HAITPaBJICHUA XUMHWYCCKUX peaKuMﬁ B
THUTAH- U MBIIIBbAKCOACPKAIINX CUCTEMAX, YCIIOBUA CTaOMJILHOCTH COCTaBJIAIOIIUX HUX (ll)a3, TEPMOANHAMHUYCCKHUEC
napamMeTpbl NOBEACHNA YIACTBYIOIINX KOMIIOHCHTOB, UX COC,HI/IHCHHI?I, 001acTi ux YCTOfI‘IHBOCTH, OKHUCJIIUTECIIBHO-
BOCCTAHOBUTEJIbHBIE ITPOLIECCHI 06pa3OBaHI/IH XUMHYCCKUX IMTPOAYKTOB.

OHPCHCHCHLI obmacru CyHIECTBOBaHMA apC€HaTa TUTaHa, pACCMOTPEHbI XUMUYECKUE U JIEKTPOAHBIE pEAKIIUN
TNOJIy4Y€HH A apCeHaTa TUTaHaA U3 COCHI/IHCHI/Iﬁ TUTaHa U MBIIIbsAKA. PeSyJII)TaTI)I pa60TI)I MOATBEPKAAIOT KaK 3(1)(1)61(—
TUBHOCTb HCIIOJIb30BaHUA COCI[I/IHCHI/Iﬁ TUTaHA UIA BBIBOAA MBIIIbAKA U3 PAaCTBOPOB B BHUAE MaJIOPACTBOPUMOIO
apceHaTa MapraHia, Tak 1 BO3MOXXHOCTb pEreHepaliii TUTaHa B BUAE OKUCIIOB U OCHOBaHUIA.

KiroueBble ciioBa: TEPMOANMHAMHWYCCKHEC CUCTEMBI, IUAlr'PAMMBbI, COCIMHEHU A MbIIIbSAKA, COCANHCHWA TUTAHA,
apceHat TuTaHa.

Introduction. Metallurgical enterprises, including
producers of non-ferrous metals, are the main sources
of environmental pollution with toxic substances. Thus,
arsenic in the exhaust gases and wastewater of these
enterprises violates environmental stability.

The problem of protecting the environment
from industrial pollution in non-ferrous metallurgy
is especially acute for copper enterprises, where
significant amounts of arsenic are transferred into
process gases and waste solutions during the production
process. Disposing of arsenic in the form of sparingly
soluble compounds does not solve the environmental

problem. Due to the accumulation of huge quantities of
arsenic-containing waste in dumps and tailings ponds,
the issue of their processing into popular products
is becoming increasingly important. The scope of
application of arsenic-containing compounds is wide
and covers such areas as chemotherapy, agriculture,
production of alloys, catalysts, dyes and paints, cement
and concrete, coating technologies for metals and alloys,
wood preservation, synthesis of various compounds and
polymers, corrosion protection, semiconductors and
other areas [1-2].

Thus, to reduce industrial emissions and reduce
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the migration of arsenic from tailings, it is necessary
to expand the range of arsenic-based products. This
requires the development of effective integrated
technologies for processing waste arsenic-containing
waste into target products. Titanium compounds remain
effective arsenic sorbents [3-4] and, if case of their
regeneration, their use for purifying solutions from
arsenic will be technically advantageous.

Materials and methods. In order to substantiate
the physicochemical laws of the process of
hydrolytic deposition of arsenic from a copper
electrolyte by titanium-containing compounds and
its further behavior under equilibrium conditions, a
thermodynamic analysis of the Ti-As-H,O system
was carried out by calculating and constructing an
E-pH diagram and a partial pressure diagram of the
system Ti-O,-SO, -As,. This technique determines the
conditions for the occurrence of chemical reactions in
titanium- and arsenic-containing systems, the stability
of their constituent phases, the thermodynamics of the
possible behavior of the participating components, their
compounds, the region of their stability, the chemical
nature of the oxidation and reduction products.

When calculating E-pH diagrams, general methods
recommended in works [5, 6] were used. The values of
G,y were taken from reference data [7-9].

The calculation and construction of partial pressure
diagrams is based on well-known methods [5, 10, 11]
and generally accepted reference data [7-9].

Results and discussion. For the first time, we
calculated and constructed the E-pH diagram of the Ti-
As-H,O system under standard conditions (25°C and
1 atm total pressure) taking into the particular E-pH
diagrams of the As-H,O and Ti-H,O systems (Figure
1). Calculations determined for the first time the value
of the isobaric-isothermal potential equal to -593,38
kcal/mol for titanium arsenate (Ti;(AsO,),).

All line numbers on the E-pH diagram of the Ti-As-
H, O system strictly correspond to the numbers of the
chemical equations given in Table 1.

Analysis of the diagram shows that metallic titanium,
Ti%*, Ti3+, Ti(OH); coexist in a reducing atmosphere of
titanium compounds and ions. It has been established
that in the oxidative region within the pH range of
0-2,19, the main form of arsenic is undissociated
H;AsO,. The existence of the anionic form of H,AsO*
corresponds to a pH range from 2,19 to 6,79, HAsO,*

ion - pH values from 6,79 to 11,51, ASO43' anion -
pH values> 11,51. Arsenous acid (H;AsOs;) is stable
in an acidic reducing environment, but with increasing
pH it is replaced by H,AsO;", HAsO;%, and AsO;*
ions. When the potential values change, arsenous acid is
oxidized, resulting in products of H;AsO,, H,AsO," or
HAsO,? ions. Under certain conditions, H,AsO;" can
be oxidized to HAsO,> and AsO,*"

In the area of water TiO,, TiO;, Ti3* are present.
TiO,, TiO;, TiO,* are stable in an oxidizing
environment.

By interacting with arsine, titanium hydroxide
(Ti(OH)3) can form titanium arsenate in a reducing
environment.

In an oxidizing environment, arsenic acid and its
derivatives also form titanium arsenate with TiO,
oxide.

Thus, titanium arsenate is stable in a wide pH range
from 2 to 14.

The volumetric diagram of partial pressures of the
Ti-0,-S0O,-As, system was constructed by us for the
first time and is presented in Figure 2. The line numbers
on the partial pressure diagram of the Ti-O,-SO,-As,
system correspond to the numbers of the chemical
equations presented in Table 2.

At alow partial pressure of oxygen, metallic titanium
and titanium oxide (II) interact with gaseous arsenic to
form titanium arsenate Ti;(AsO,),, with an increase in
the partial pressure of oxygen, and also in the aqueous
region, titanium arsenate forms titanium oxide (II).
With an increase in the partial pressure of oxygen, the
region of existence of titanium arsenate increases by the
interaction of gaseous arsenic with titanium (II) oxide
TiO, and titanium (IV) oxide TiO,.

Titanium (IV) oxide (TiO,) is most stable in the
reducing region, but it can also exist together with water
and some of it goes into an oxidizing environment.
Titanium (II) oxide (TiO) is stable in aqueous and
oxidizing environments.

Titanium oxides and titanium metal interact with
SO, gas to form titanium sulfate Ti(SO,),. This
titanium sulfate is highly stable in both the reducing and
aqueous and oxidizing regions and occupies a large area
of existence.

Analysis of the partial pressure diagram shows that in
the studied system Ti-O,-SO,-As,, titanium arsenate is
a stable compound.
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Fig. 1- E-pH diagram of the Ti-As-H,O system
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Table 1 - Reaction equations for the E-pH diagram of the Ti-As-H,O system

Reac | Chemical reaction Electrode reaction
tion
Ne
1 2H20(x) = O2(r) + 4H+(x) + 4e E =1,23-0,059 pH
2 H2(r) = 2H+(k) + 2e E =-0,059/2 1gH2 - 0,059pH
E=-1,630 +
3 Ti(t) = Ti 2+(x) + 2e
+ 0,02951g[Ti2+]
4 TiO(t) + 2H20(x) = Ti (OH)3(T) + H+(k) + € E =-0,849 - 0,0591 pH
5 Ti2+(x) = Ti3+(k) + e E =-0,368
6 Ti2+ (k) + H20(k) = TiO(1) + 2H+ Ig [Ti2+] = 10,91 — 2pH
7 Ti(t) + H20(x) = TiO(T) + 2H+(x) + 2e E =-1,306 -0,0591 pH
E =-0,248 - 0,1773pH -
8 Ti2+(x) + 3H20(x) = Ti(OH)3(T) + 3H+(k) + ¢
-0,0591 1g [Ti2+]
3Ti(OH)3(t) +2AsH3 (r) =Ti3(As04)2 (1) +H20(x) +
9 E =-0,79 - 0,059 pH
+13H+(x) +13e
3Ti2+(x) + 2AsH3(r) + 8H20(x) =Ti3(As04)2(T) +
10 E=-0,21-0,08 pH
+22H+ (k) +16¢
3Ti3+(x) + 2AsH3(r) + 8H20 (k) = Ti3(AsO4)2(T) +
11 E=0,09 - 0,1349 pH
+16H+(x) +7¢
Ti3(AsO4)2(t) + 6H20(x) =3TiO2(t) +2H3AsO4(x) +
12 E =2,36 - 0,059 pH
+ 6H+(x) + 6e
13 Ti3(AsO4)2(t) +6H20(k) =3TiO2(r) +2H2AsO4- (x) + | E=2,37-0,078 pH
+8H+(x) +6¢
14 Ti3(AsO4)2(t) +6H20(x) =3TiO2(t) +2HAsO42-(x) + | E=2,51-0,098 pH
+10H+(x) +6e
15 Ti3(As04)2 (1) +4H20(x) =3TiO2(t) + 2H2AsO3-+ +4H+(x) | E = 6,38 - 0,059 pH
+2e
Ti3(AsO4)2(t)+ 6H20(x)= 3TiO2(T) +2As043- (k)+
16 E=2,74-0,188 pH
+12H+(x) +6¢
17 Ti3(AsO4)2(t) + 4H20(kx) =3TiO2(t) +2HAsO32-(x)+ | E=2,57-0,059 pH
+6H+(x) +2¢
Ti3(AsO4)2(t) + 4H20(x) = 3TiO2(t) +2As033-(k) +
18 E=2,67-0,08 pH
+8H+ (k) +2e
Ig[H2As04-] =2,2 — pH;
19 H3As04 (x) = H2AsO4- (k) + H+(k)
pH=1,2
20 H2AsO04-(x) = H2As042-(k) + H+(x) 1gKp=-—pH; pH=6,99
1g[H2AsO3-]= 9,25 — pH;
21 H3AsO3(x) = H2AsO3-(x) + H(x) +
pH = 8,25
22 HAsO42(x) - = AsO43-(x) + H+(x) IgKp=-pH; pH=11,5
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Fig. 2 - Diagram of partial pressures of the system Ti-O,-SO,-As,

Table 2 - Reaction equations for the partial pressure diagram of the system Ti-O,-SO,-As,

Reac | Reaction equation AG?®, kcal/mol | [ gP 02 lgP S2 lgP AS2
tion

1 Ti+02=TiO2 -79,82 -58,52 | - -

2 TiO2=Ti+0,502 -37,07 -54,34 | - -

3 Ti+2S02+202=Ti(S04)2 -1701,99 -623,89 | -623,85 | -

4 TiO2+2S02+02= Ti(SO4)2 -1614 -1183 -591 -

5 TiO+2S02+1,502= Ti(S04)2 -1992 -973 =730 -

6 3Ti+As2+402= Ti3(S04)2 -557,44 -102 - -408,68
7 3TiO + As2 +2,502=Ti3(As04)2, -618,69 -181,43 | - -453,58
8 3TiO 2+ As2 +02=Ti3(As04)2, -389,86 -285,82 | - -285,82
9 3Ti(SO4)2 + As2 =Ti3(As04)2 + +6S02 +202 | 4476,65 - 547 -3282

Conclusions. Based on the analysis of E-pH arsenate is a stable compound with a wide range
diagrams and partial pressures of systems involving of existence, including the stability range of water,
arsenic and titanium, it was established that titanium hydrogen, and oxygen. This confirms the effectiveness
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of the process of extracting arsenic from copper- and arsenic-containing system provides the basis for
containing acidic solutions using titanium compounds experimental work on the regeneration of arsenic
(up to 95%). Thermodynamic analysis of a titanium- deposits in order to obtain titanium oxides.
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TECHNOLOGIES FOR WASTEWATER TREATMENT FROM ARSENIC

(analytical review)
Kopylov N.I.
Institute of Solid State Chemistry and Mechanochemistry, Siberian Branch Russian
Academy of Sciences, Russia, Novosibirsk,

e-mail: kopylov@narod.ru

The current recycling water supply of metallurgical enterprises does not completely eliminate the discharge of
wastewater into environmental water bodies, where the maximum permissible concentration (MPC) of arsenic
is 0.05 mg/dm?3. Arsenic accumulates in large quantities in washing solutions for cleaning exhaust gases sent to
produce sulfuric acid. In this case, a closed gas washing system is used, aimed at concentrating the washing water
with arsenic to 10 g/dm? and sulfuric acid to 40 g/dm? in order to reduce the volume of wastewater discharge.
Another source of arsenic contamination of the hydrosphere is the waters of tailings from enrichment plants, due
to the possible oxidation of arsenopyrite and the formation of a soluble form of arsenic compounds.

A number of methods for arsenic precipitation have been developed: pyrolusite, lime in the form of calcium
arsenate; ions of ferric iron and other metals; adsorption by iron (III) hydroxide, aluminum hydroxide, carbon,
etc.; sludge flotation; metal sulfides, sorption and extraction. The main criterion for the operation of purifying
a solution from arsenic is the possibility of recycling the resulting sediment or the formation of its compounds
with minimal solubility in aqueous solutions, allowing its burial in burial grounds.

Keywords: wastewater, arsenic, treatment technologies, arsenates, arsenic sulfides, sorption, extraction.

MBIIIIbAKTAH ATBIH CYJIAPBIH TA3AJIAY TEXHOJIOT'AJIAPBI

(aHaNMMTHUKANBIK 1I0NTY)
KonsLios H.H.
KarTts! neHenep XuMHsIChI )KoHE MEXaHUKOXUMMSI MHCTUTYTHI, Cibip Gestimineci Peceit
FBUTBIM akanemusicel, Peceii, HoBocuGupck,

e-mail: kopylov@narod.ru

MeTasuty prusiTbIK KoCIMOPBIHIAPABIH aFbIMAAFHI KaliTajlaMa CyMeH KaMTaMachI3 €TUTyl MBIIIBSIKTBIH IIEKTi PYK-
car etisiren koHneHTparwmsice! (IIIPK) 0,05 mr/am3 KypaiTeiH KOpIIaFaH opTa Cy 00beKTiJIepiHe CapKbIH/BI Cyiap-
JIbIH aFybIH TOJIBIFBIMEH JKOWMaIbl. KyKipT KBIIKBUIBIH OHIIpyTe KiOepileTiH naijaaHbUIFaH Ta3aap/bl Ta3aia-
yFa apHAJFaH Xyy epiTiHAUTIepiHIe MBIIIbSIK KOIl MeJIIepe KUHANAAB. By karqaiina aFslHIbBI CYJapabl arbi3y
KeJIEMiH a3aiTy MaKcaThiHIa MBIIbsIKIeH 10 r/qM3 neiid xkoHe KYKipT KeIIKbUIbiMeH 40 r/aM3 meiliH Kyy CyblH
HIOFBIPJIAHIbIPYFa OaFbITTANIFAH JKAOBIK Ta3/bl XYY Ky#keci KoiagaHbliaabl. [uapocdepaHblH MBIIIbSKIICH JIacTa-
HYBIHBIH Tarbl Oip K31 apCEHOMMPUTTIH BIKTUMAJ TOTHIFYbIHA KOHE MBIIIbSIK KOCBUIBICTAPBIHBIH €PUTIH TYPiHIiH
TY3UTyiHe OaliIaHBICTHl OAMBITY 3ayBITTAPBIHBIH KAJIIBIK, CYJIaphl OOJIBIT TAObLIA/IBL.

MBIIIBSIKTB TYHIBIPYABIH OipKatap oficTepi 93ip/ieH/i: MUPOIIO3UT, KabUA apceHaThl TYPIiHAETi 9K; TeMip
KoHe 6acka MeTannapabiH noHaapsl; teMip (II1) rugpokcuaiMeH, aTlOMUHUN THAPOKCHIIMEH, KOMipTeriMeH KoHe
T.0.; ajcopOnust; MUTamMIbl (DIOTANUsIIAY; METAJUT CyIbduarepi, copOIms koHe KCTpakiys. EpiTiHIiHI MBIIIbsIK-
TaH Ta3apTy OIEPAlUsCHHBIH HEeTi3ri KpUTepHili - aJbIHFAH IMeTiHAUIepAl KaliTa eHey HeMece OHBIH Cy epiTiH-
JiJIepiH/e epiTiIITIri a3 KOCBUIBICTAPBIH TY3y MYMKIHIITi, OHBl KOPBIMIAPFa KOMYTe MYMKIiHIIK Oepei.

Tyi1iiH ce3/ep: aFrbIHABI CYJIap, MBIIIbSK, TA3apTy TEXHOJOTUSIIAPHI, APCEHATTAP, MBIIIBSK CYJIb(UATEpPI, COpO-
IUs1, SKCTPAKIIHL.

TEXHOJIOI'NA OYUCTKH CTOYHbBIX BOJ OT MbIIIbAKA
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(aHayMITHYECKUH 0030D)
Konsuios H.H.
WHcTutyT XMMuM TBEpAOTo Tena U MexaHoxumuu Cubupckoro otnesnenus Poccuiickoi
Axanemnu Hayk, Poccus, r. HoBocrOupck

e-mail: kopylov@narod.ru

JeficTByionee 000pPOTHOE BOZOCHAOKEHNE METAJLTYPIrUUECKUX MPEIIPUATHI He yCTpaHseT MOJHOCTBIO cOpoC
CTOYHBIX BOJI B BOJIOEMBI OKpY:KaIoIIel cpefipl, rae npeaensHo gomyctuMas koHueHTparms (ITJK) Meimbska co-
crapnsier 0,05 Mr/av>. MBIIbAK B GONBIIMX KOTMYECTBAX HAKATUTMBAETCS B MPOMBIBHBIX PACTBOPAX OYMCTKH OT-
XOIAIUX Ta30B, HAPABISAEMBbIX Ha MOJTydYeHUE CepHOH KucaoThl. IIpy 3TOM mpHuMeHsercs 3aMKHYTasl cucTeMa
TIPOMBIBKH T'a30B, HATPABJICHHAS HA KOHIIEHTPUPOBAHHE TIPOMBIBHON BOJIbI MbILIBLAKOM /10 10 /1M 1 cepHoii Kuc-
JoToi 110 40 I/IM? ¢ TIEbIO CHIKEHUS 00beMa cOpoca CTOYHBIX BOA. JIpyriM MCTOUHHKOM 3arpsA3HEHUs rupocde-
Pbl MBIIIBSIKOM SIBJISIIOTCS] BOABI XBOCTOX PAHMJIMII 0OOTaTUTENbHBIX (haOpHK, BCIIEICTBHE BO3MOXHOTO OKHUCIIEHHUSI
apCeHOITMPUTA U 0OPa30BaHMUsI PACTBOPUMON (hOPMBI COSTMHEHUI MBIIIIbSIKA.

PazpaboraH 1esblil psi] METONOB OCAKICHHS MBIIIbSIKA: MPOTIO3UTOM, U3BECTHIO B BUJIE apceHaTa KaJlbLIUs;
HOHAMK TPEXBAJICHTHOIO KeJie3a W JIp. MeTAJLIOB; afcopOrmel rugpokeuaom xenesa(lll), ruagpokcraoM atoMu-
HUS, YIIEPOIOM U Jp.; (ioTanuen ocajika; cyib(puaaMu MEeTalIoB, copOmuen u KeTpakipeil. OCHOBHBIM KpH-
TepUeM OIEPAIU OUMCTKU PACTBOPA OT MBIIIBSKA SBJISETCS BO3ZMOKHOCTh YTUIIM3AIMU 00Pa3yIOIIerocs: ocaaka
WM 00pa30BaHUsI €ro COeqUHEHUI ¢ MUHUMAJILHOM PaCTBOPUMOCTHIO B BOJHBIX PACTBOPAX, MO3BOJISIONIETO €ro
3aXOpPOHEHHE B MOTMIIbHUKAX.

KiroueBble cjioBa: CTOUHbIE BO/JbI, MBIIIIbAK, TEXHOJIOTMHX OYUCTKHU, apCEHATHI, CyII])q)I/IJIbI MBbIIIbAKA, COp6L[I/IH,
IKCTpaKIU.

Introduction. Despite the huge amount of work * eliminating the discharge into water bodies of

devoted to the production of stable arsenic compounds,
this concept itself remains quite vague. The work [1]
provides a methodological approach to assessing the
stability of arsenic compounds and its toxicity, used by
the American Environmental Protection Agency. The
methods involve long-term studies, over a number of
years, using statistical or dynamic methods. The results
obtained using this method can only approximately
reflect the conditions of the real environment.

According to existing requirements, the technology
for treating wastewater from arsenic must provide:

solutions containing arsenic above the maximum
permissible concentration;

* the possibility of maximum use of water circulation
at the enterprise;

* obtaining low-toxic sediments for disposal;

e simplicity of technological operations and

availability of used reagents and materials;
« safety for personnel;
e minimal energy costs;

* use of standard equipment.

Table - Chemical composition of wastewater before and after treatment

Content of components in wastewater, Mr/am3
Component — -
Original After cleaning
As 2000-20000 0,05-0,5
Cu 60-400 0,07
Zn 50-1650 0,03
Fe 390-8670 Not detected
H2S04 10000-50000 | Not detected
SO2 1000-3000 Not detected
Sb 10-69 Not detected
Suspended solids | 700 20-40
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Precipitation of arsenic in the form of poorly soluble arsenates of iron, calcium and a number of other metals

A number of technologies for treating wastewater
from arsenic that are of industrial interest have been
developed and are being used, including pyrolusite
technology. The technological scheme for deep
purification of acidic industrial wastewater from
arsenic includes: partial degassing of the solution (80°C,
1 hour), oxidation of arsenic with pyrolusite (80°C, 3
hours, 4-6 g MnO, per 1 g As), neutralization of the
solution and precipitation of arsenic (pH 8-9, 30-40
min), filtration of pulp, solution and burial of arsenic
cakes in waterproof trenches [1].

During industrial tests, the concentration of arsenic
in treated wastewater reached the MPC level (0,05
mg/dm?).

Using pyrolusite technology, it is possible to purify
acidic wastewater not only from arsenic, but also
from other toxic impurities, for example, copper, zinc,
cadmium, etc. (table).

In practice, the most applicable methods are the
neutralization and purification of wastewater and
other industrial solutions using lime milk with the
precipitation of arsenic in the form of arsenites and
calcium arsenates. If there are heavy metal ions in the
wastewater due to the coprecipitation of arsenic with
their hydroxides, the purification process is much more
complete. Arsenates are less soluble than arsenites,
which necessitates pre-treatment and oxidation of As
(II) ions to As(V) by one of the methods, for example
[2-7]:

* oxidation by atmospheric oxygen in the presence of
iron salts (oxidation degree 45%);

e evaporation of wash water to a syrupy state,
dissolution of the resulting precipitate in a 45%
sodium hydroxide solution when heated, filtration and
oxidation of arsenic with atmospheric oxygen at a
temperature of 80-90°C in the presence of copper
sulfate (with the maximum degree of oxidation ~80%));

* oxidation at ordinary temperature with potassium
bichromate (oxidation degree 94% at a consumption of
0,7 t of potassium bichromate per 1 t of arsenic).

A typical calcium arsenate process flowsheet
includes:

* precipitation of arsenic using lime in the form of
calcium arsenites (pulp temperature 60-80°C, time 1
hour, pH 8,5-9,5, lime consumption five times relative
to stoichiometric) to a residual arsenic content (III) in
solution 0,1-0,2 g/dm3;

« filtration and use of part of the filtrate to prepare a
lime milk solution;

* additional purification of the filtrate by treating
it with mother liquors formed during the production
of xanthates (residual arsenic concentration 20-30
mg/dm3);

« electrolytic treatment of solutions with soluble iron
anode;

* drying and calcination of the precipitate to obtain
calcium arsenate, its cooling and burial.

The effectiveness of use for neutralizing lime
increases with the simultaneous supply of excess iron
(IIT) salts to the solution [1]. Interactions with the
formation of both arsenate and iron hydroxide proceed
through the following reactions:

2H;As0, + Fe,(SO,); + 3Ca(OH), = 2FeAsO,-2H,0 + 3CaS0,-2H,0:;
Fe,(SO,), + 3Ca(OH), + 6H,0 = 2Fe(OH), + 3CaS0,-2H,0.

The removal of arsenic from acidic solutions
containing copper and other non-ferrous metals in the
form of sulfates or chlorides is carried out in several
stages [8]. By bubbling air, oxygen, or a mixture of
both, metals are oxidized to the highest oxidation state
and excess iron sulfate is added to bind arsenic into
the poorly soluble compound FeAsO,. Add CaO until
the pH rises to 3,0. Along with FeAsO,, excess Fe(III)
is precipitated in the form of Fe(OH);, and excess
calcium in the form of gypsum. Copper sulfate and
chloride remain in solution.

The data from [9] are interesting, where it was shown

that carbonates reduce the stability of calcium arsenate
sediments in contact with an aqueous environment.
Precipitates of Caz(AsO,), become more soluble in
aqueous solutions after they are treated with lime. From
this it was concluded that more stable precipitates in
aqueous solutions are arsenates of heavy metals - Fe,
Cu, Pb, Ni, Zn, Ti etc. A positive stabilizing effect on
arsenic sediments from the presence of phosphates in
solutions was also noted.

Work to find optimal solutions in this direction
does not stop. Thus, at the Chemical-Metallurgical
Institute named after Zh. Abishev, together with
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the Karaganda University named after E.A. Buketov
(Kazakhstan, Karaganda), research was carried out
on the development of physico-chemical principles
and methods for removing arsenic from technological
solutions of copper production [10-14].

Phosphate method. Tt has been established that the
solubility of calcium arsenate decreases in the presence
of phosphate ions in the aqueous solution. When the
ratio of calcium and phosphorus is about 1,7, almost all
arsenic passes into sediment. The use of phosphate ions
in the liming of arsenic-containing wastewater ensures
deep purification of solutions from arsenic and other

toxic substances [15]. Due to the isostructural nature of
the PO,* and AsO,* anions, as well as their tendency
to isomorphism, deep purification of solutions from
arsenic occurs through the formation of solid solutions
in the PO,*-As0,*-Ca system, in which arsenate and
phosphate ions replace each other [16]. To form such
compounds, it is enough to have a molar ratio of
PO,*/As0,* > 1,5:1 in solution.

In general, the process of coprecipitation of arsenic
with calcium phosphate can be described by the
following equation:

3Cay (PO, (OH) 14y + 2As0,% = [Ca,,,(PO,)15(AsO,),(OH)4, + 60H .

Studies on the solubility of arsenic-containing
sediments based on hydroxyapatite have shown that
with increasing contact time, the solubility of the
sediments decreases and amounts to 1,5-2,0 mg/dm?,
which is 20-25 times lower than the solubility of
calcium arsenate, equal to 32 mg/dm® and more.

Based on these ideas, a phosphate method for deep
purification of arsenic from solutions was developed.
The technology provides for the purification of
industrial wastewater containing 0,3-0,4 g/dm3 As to
sanitary standards and below. At the same time, other
impurities (copper, lead, iron, etc.) are precipitated
to concentrations close to the maximum permissible
concentration.

Precipitation of arsenic sulfides and sorption by
sulfide minerals. This method, along with others,
is used in metallurgical practice. For example, the

2FeS + 20, + H,0 = Fe,S,0,(OH),.

Kennecott plant in the USA uses a two-stage process
for the precipitation of copper and arsenic from acidic
wastewater in the form of sulfides, which makes it
possible to convert arsenic into a low-hazard solid
product and return the main amount of copper from
dust to copper smelting production. The process is
carried out in a continuous mode at normal temperature
and pressure and completely solves the problem of
arsenic supplied with raw materials [1, 17].

The work [18] was devoted to the study of As (III)
sorption from aqueous solutions on iron sulfide. The
maximum sorbent capacities, equilibrium constants
and thermodynamic functions of ion exchange were
calculated depending on the process temperature. It has
been established that sulfide in contact with a solution
is oxidized to thiosulfate, forming an active surface
thiosulfate complex:

The process of sorption of trivalent arsenic by pyrrhotite is described by the reaction

It has been established [ 19] that during flotation there
is a decrease in the arsenic content in the pulp - arsenic
is sorbed by sulfide minerals, mainly pyrite. Sorption
of arsenic by sulfide minerals occurs most effectively
at pH 6,2-7,0. The maximum capacity of pyrrhotite for
As (V) is 0,82, and for As (IIT) - 0,74 mmol/g.

The use of pyrite concentrates in sorption treatment
was tested for the treatment of wastewater from
the lead workshop of the Leninogorsk polymetallic
plant (Russia) and the Krasnouralsk copper smelter
(Russia). After loading the pyrite concentrate into
the solution, air was blown through the pulp. The
arsenic concentration decreased from 30-300 to 0,05-

0,1 mg/dm?.

That is, pyrrhotite and sulfides of other non-ferrous
metals are effective arsenic sorbents. This method
is effective, especially when using natural sorbents -
industrial waste (tailings from processing plants, etc.).

Sorption and extraction. To purify solutions from
arsenic, a wide range of different sorbents of both
inorganic and polymer types are used [1, 20]. The
use of ion exchange methods in hydrometallurgical
metal extraction processes allows for simultaneous
desalination of water, which can be important for
ensuring complete water circulation at the enterprise.
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For example, a technological scheme for treating
wastewater from a copper-electrolyte plant (low-
concentrated weakly acidic salt solutions) containing,
mg/dm3: 42,5 Cu; 5,7 Ni; 5,7 Fe; 1,20 As; 0,71
Sb; 100 SO42'; up to 30 CaO, includes operations
to clean them from copper, nickel, iron and calcium
using KU-2x8 cation exchanger in H+ form; for the
purification of industrial wastewater from arsenic,
antimony and SO,* anions using AN-2FN anion
exchanger; for purification of alkaline eluate from
arsenic and antimony using the pyrolusite method and
subsequent mutual neutralization of unused acidic and
alkaline wash waters before discharging them into the
sludge storage tank. After purification of wastewater
from arsenic anions, antimony and SO, ion using AN-
2FN anion exchanger in hydroxyl form, the sum of
residual concentrations does not exceed the maximum
permissible concentration. The saturated ion exchanger
is regenerated with a 7% sodium hydroxide solution.
The eluate is sent for the precipitation of arsenic and
antimony using pyrolusite technology. At the same time,
deep purification of wash water from toxic elements
is achieved, the return of valuable metals to the main
production cycle, which ensures the reuse of purified
wash water and complete water circulation.

The use of organic, inorganic and carbon sorbents
for the purification of process solutions from arsenic
is often associated with large volumes of poor eluates
obtained, complicating the precipitation of arsenic and
the water balance of the circuit. The most common
extractants for the selective extraction of arsenic from
spent copper electrolyte are reagents of the class of
neutral organophosphorus compounds, in particular,
tributyl phosphate (TBP) [21].

Extraction of arsenic from acidic TBP solutions

consists of the following main stages:

* extraction of arsenic from acidic solutions into the
organic phase:

* re-extraction of arsenic from the organic phase with
water or sodium sulfate solution:

* precipitation of arsenic from the re-extract in the
form of calcium arsenate or arsenic sulfide.

The degree of extraction of As(V) ions using TBP
depends on its basicity, temperature, number of stages,
ratio of arsenic to extractant, and concentration of
sulfuric acid. Under optimal process conditions, the loss
of sulfuric acid does not exceed 5-10%.

Conclusions. Thus, by the beginning of the new
millennium, in the areas of mining and operation
of metallurgical enterprises processing these raw
materials, a huge amount of waste containing high
concentrations of arsenic compounds had accumulated
in dumps and tailings. In them, arsenic is in the
form of compounds such as high-calcium arsenates,
arsenapatites, scorodite - chemical complexes that
are poorly soluble in water and stable under normal
conditions in closed systems of natural equilibrium.
Under conditions of free contact of the dump mass
with the external environment, chemical interactions
occur in it with the formation of new mobile arsenic
compounds that are easily soluble in aqueous media,
posing a danger to the flora and fauna of the
environment in the regions where they are stored.

Therefore, all technical solutions on the issue
of arsenic neutralization must fit into the dynamic
equilibrium of the arsenic cycle in nature. The optimal
solution to this problem, apparently, can only be
achieved if conditions are provided that correspond to
the processes of formation of natural systems.
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The results of a comparative analysis of the chemical composition of rye, wheat and triticale grains grown in
the Republic of Uzbekistan and their flour are presented. The main components of these grains are determined.
Based on the results of the analysis, it was found that the amino acids of rye and wheat grains grown in the
Republic of Uzbekistan differ from products grown in other regions.
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OMOJIOTUSJIBIK.

Introduction. The health and longevity of the
population directly depend on proper nutrition, so the
problem of healthy nutrition remains relevant. One of
the priority tasks of the food industry is to provide
the population with food products. The functional
composition of food products intended for rational
nutrition should be formed in a wide range by scientists
and manufacturing specialists, consisting of specialists
from many fields [1].

Bread is the main food product. The big problem is
that the mills of the Republic of Uzbekistan produce
only flour from soft wheat, and as a result of the
production of bread and flour confectionery products,
the population lacks the nutrients that should be
absorbed from flour products. The lack of research
and reform in this direction further complicates the
problem.

The compositional potential of various grains and
legumes for baking flour is regularly studied throughout
the world. This situation increases the relevance of
studying the composition of various grains due to
the fact that some countries have low climatic and
agrotechnical capabilities for the production of grains,
or the baking properties of a number of wheat and
rye grains do not meet the requirements; the gluten
it contains causes the development of some allergic

diseases. At the same time, if we take into account
the abundance of flour products in the diet of the
population of our republic in comparison with grain
products, a comparative analysis of the necessary
components of local rye, triticale and other cereal
grain products for everyday human needs allows us to
identify tasks aimed at solving the problem.

The purpose of the research is to expand the range
of baking flour, compare the chemical composition
of rye and wheat grains grown in the Republic of
Uzbekistan, as well as flour extracted from them.

Methods and materials. Flour products, especially
bread, are a relatively inexpensive food product,
consumed daily and accessible to all categories of
the population. Recipes for bakery products with
the following chemical composition useful for the
human body: proteins 25-30%, carbohydrates - 30-
40%, vitamins, minerals and dietary fiber - 20-25%
satisfy the daily human need for these substances,
increasing the amount of these substances increases
nutritional and biological value of products [2].

The main raw material for the production of
traditional bakery products is currently wheat flour.
The grains from which most baking flours are made
are rich in carbohydrates, the amount of their main
components varies within different limits (Table 1) [3].

Table 1 - Amount of main components in spiked grains, %

Type of grain | Water | Proteins | Fats | Carbohydrates | Food fibers | Ash
Wheat 14,0 11,8 22 | 595 10,8 1,7
Rye 14,0 9,9 22 | 585 16,4 1,7
Triticale 14,0 12,8 1,5 | 58,6 11,1 2,0

The table shows that the amount of dietary fiber in
rye grain is 5.6% more than in wheat grain, and 5.3%
more than in triticale grain, and the amount of ash is the
same as in wheat grain, but 0 .3%. less than triticale. It
is concluded that, judging by the structural content, rye
grains, compared to wheat grains and triticale, are more

beneficial for the human body. Therefore, growing rye
on the territory of the Republic of Uzbekistan and
studying the technological properties of batches of rye
grain are of great importance. The mass fraction of
protein fractions in grains of wheat, rye and triticale was
determined by many researchers (Table 2) [4].
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Table 2 -Ratio to the total amount of protein fractions of different cereals, %

Type of grain | Albumen | Globulin | Glutelin | Prolamin | Insoluble residue
Wheat 52 12,6 28,2 35,6 8,7

Rye 35,7 20,2 11,9 11,3 20,8

Triticale 26,4 6,5 17,3 244 19,0

The table shows that, compared to wheat grains and
triticale, the amount of protein fractions that are easily

digestible by the human body in rye grains is different:

there are more albumins by 30.5-9.3%, globulins by
7.6-13.7%. It can be concluded that flour and cereal
products made from rye grain have a higher biological
value compared to flour from other grains.

It is not only the amount of protein in food that
is important, but also its amino acid composition.
Therefore, research widely examines the amount of
protein in various grains and their fractions and their
amino acid composition. It has been established that the
amino acid content of the grains indicated in the table.
3 is important [5-7].

Table 3 -Average aminoacid composition of spikelet grains, 100 g/mg

Indicators Wheat | Rye

Total Essential Amino Acids | 3257 2770 | 3731
Valin 486 457 541
Isoleucine 411 360 460
Leucine 780 620 890
Lysine 360 370 | 410
Methionine 180 150 180
Threonine 390 300 390
Tryptophan 150 130 140
Phenylalanine 500 450 | 720
otal nonessential amino acids | 7452 6791 | 8663
Alanin 380 459 470
Arginine 494 520 | 620
Aspartic acid 557 670 | 700
Histidine 244 200 290
Glycine 470 430 | 490
Glutamic acid 3106 2660 | 3670
Proline 1068 910 1320
Serin 530 420 520
Tyrosine 370 280 | 380
Cystine 230 242 | 203

Results and discussion. From the results presented
in Table 3, it is clear that the amount of essential amino
acids in triticale grain is higher than in rye and wheat
grain.

Analysis of the chemical composition of rye and
triticale grains grown in the Republic of Uzbekistan and
their technological significance in processing have not
been sufficiently studied. However, the technological,
structural-mechanical, baking, hydrothermal properties
and technological potential of local groups of wheat
grain in flour milling have been widely studied [8-12].

The need to analyze the amino acid content when
determining the biological value of food grains has been
substantiated [12]. The amount of amino acids was
studied: proline (0.94 and 0.79 g/100 g) and leucine
(1.62 and 1.52 g/100 g) of winter rye. Studies conducted
by many scientists show that resistance to drought and
various other climatic factors is due to the content of
proline in plant tissues, which is actively synthesized
under various unfavorable conditions and acts as an
osmoprotector [1, 2,4, 5, 11].

In the limiting essential amino acids - threonine,
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winter wheat is richer by 18 and 12%, methionine by
64.0 and 22.6%, lysine by 44 and 14%, respectively,
compared to rye grain and triticale. In grain, the
concentration of tryptophan is lower - 0.11-013 g/100
g

The biological value of wheat and rye grains is
17 and 18%, respectively. The biological value of
protein is limited to the lowest ranked essential amino

acid. When studying all plants planted in autumn, i.e.

overwintered, the amino acid content of the following
varieties is lysine, and the amino acid level is below
100%. Winter wheat varieties Novosibirskaya 2 and
Novosibirskaya 3 have a higher lysine content than
other winter cereals - amino acid levels are 84 and 80%,
respectively. Winter rye varieties, especially Petrovna
1, have a low amino acid content - only 32%. The
results of determining amino acid scores in the studied
grain samples of autumn crops showed that, in terms
of biological value, the grain of varieties grown in the
forest-steppe conditions of the southeast of Western
Siberia has an average and low level of quality [12].

It has been established that the grain of the Zu Drive
variety of foreign selection of winter rye has the lowest
quality. Its biological value is 33%, which corresponds
to a low level of quality grading. Low-quality grains are

mainly used for feed. For example, regionalization of
such varieties is not allowed in Canada, the USA and
other countries [6, 14].

Despite the fact that rye grain contains less protein
than wheat grain, due to the increased content of
some important amino acids - lysine, threonine,
phenylalanine - rye grain is more nutritious than wheat
grain [8, 9, 10, 13, 17] .

The proteins of the aleurone layer and the embryo
contain more lysine, tyrosine, histidine and serine.
Table 4 shows the amino acid content of rye and wheat
based on research. The biological value of the proteins
of the aleurone layer and the embryo is higher than that
of the endosperm proteins [7, 8, 9, 13, 16].

Despite the fact that 75% of the protein is in the
endosperm, a decrease in the weight of 1000 grains
increases the amount of protein in the grain and
processed flour, therefore the highest concentration of
protein is considered to be protein in the aleurone and
husk layers of the grain, and the increase in small
grains in grain batches is compared with the protein
in endosperm layer and aleurone, proteins in the layer
constitute a high percentage. In table Table 4 shows the
composition of amino acids in rye and wheat [8, 9, 10,
13, 15,17, 18].

Table 4 - Amino acid composition of rye and wheat grains

Amino acids Average amount of amino acids, %
Rye Wheat ”Ideal”
protein
Lysine 39 2.5 3.00
Histidine 2.1 2.2 5.43
Arginine 6.0 5.1 545
Aspartic acid 7.3 43 7.30
Threonine 3.2 2.6 6.57
Serine 4.6 4.9 7.26
Glutamic acid 29.0 27.9 7.39
Proline 9.9 9.6 1.14
Glycine 4.4 5.8 3.89
Valine 5.2 4.1 2.91
Isoleucine 34 4.4 5.38
Leucine 6.7 7.7 7.44
Tyrosine 29 2.5 4.20
Phenylalanine 4.9 4.7 4.44

Experimental part. Isolation of free amino acids.

Precipitation of proteins and peptides from the aqueous
extract of the samples was carried out in centrifuge

beakers. To do this, 1 ml (exact volume) of 20% TCA
was added to 1 ml of the test sample. After 10 min,
the precipitate was separated by centrifugation at 8000
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rpm for 15 min. 0.1 ml of the supernatant was separated
and freeze-dried. The hydrolyzate was evaporated, the
dry residue was dissolved in a mixture of triethylamine-
acetonitrile-water (1:7:1) and dried. This operation was
repeated twice to neutralize the acid. By reaction with
phenylthioisocyanate, phenylthiocarbamyl derivatives
(PTC) of amino acids were obtained according to the
method of Steven A., Cohen Daviel. Identification of

amino acid derivatives was carried out by HPLC. HPLC
conditions: Agilent Technologies 1200 chromatograph
with DAD detector, 75x4.6 mm Discovery HS C18
column. Solution A: 0.14 M CH3COONa + 0.05%
TEA pH 6.4, B: CH3CN. Flow rate 1.2 ml/min,
absorbance 269 nm. Gradient %B/min: 1-6%/0-2.5
min; 6-30%/2.51-40 min; 30-60%/40.1-45 min; 60-
60%/45.1-50 min; 60-0%/50.1-55 min [3].

DAD1 E, Sig=269,4 Ref=360,100 (DEF_LLC 2022-02-14 14-14-44\001-P1-F7-Xaeaap D)
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Fig. 1 - Diagram of the amino acid composition of rye grain protein according to experimental data
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Fig. 2 - Diagram of the amino acid composition of wheat grain protein according to experimental data
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Conclusions. Based on the results of the
experiments, it was established that the amount of
non-exchangeable amino acids in grain products is 2
times more than exchangeable amino acids in wheat
and 1.5 times more in rye. The fact that nonessential
amino acids cannot be synthesized in the human body
demonstrates how important these products are. If there

is a deficiency of proteins in the food products that we
eat, these essential amino acids are used, then there
is an imbalance of nitrogen in the body. This causes
negative consequences for the human body: the person
loses weight and stops growing. In addition, specific
changes occur in the body [19-22].

Table 5 - Content of amino acids in the cereal protein of winter wheat grain “Davr” and winter rye grain
“Vakhsh-116”

Name of amino acids

Wheat Rye
Concentration, Mr/t

Essential amino acids

Aspartic 0,321769 | 0,397511
Glutamic 0,189061 | 0,229271
Serin 0,177442 | 0,194431
Glycine 0,445046 | 0,470672
Asparagine 0,435839 | 0,552007
Glutamine 0,182374 | 0,279165
Cysteine 0,533435 | 0,407295
Alanin 0,033806 | 0,017842
Proline 0,118658 | 0,081454
Tyrosine 0,406437 | 0,208458
Nonessential amino acids | 2,843867 | 2,838106

Essential amino acids

Threonine 0,276583 | 0,056363
Argenine 0,213912 | 0,443908
Valin 1,250259 | 0,495509
Methionine 0 0,041058
Isoleucine 0,044605 | 0,036468
Leucine 0,055477 | 0,073732
Histidine 0,016523 | 0,036638
Tryptophan 2,464393 | 0,892579
Phenylalanine 0,421936 | 0,968385
Lysine 1,426528 | 0,031426
Essential amino acids 6,170216 | 3,076066
Total 9,014083 | 5,914172
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ONTUMYM/IAP BOUBIHIIIA ACTBIK, CYCBhIHJIAPBIH OHIIPY YPIICIHIH,
MATEMATUKAJIBIK MOJEJIIH K¥PATBIH PEIT'PECCUA TEHAEYIH
3EPTTEY

A.K. Xacraesa!”, A.A.Bextypranosa', A.M. Omapammena' , A.7K. Cepuxon?, A.JI. MbIp:kbiK6aeBa’
'Kazak TexHomnorus xoHe GusHec yHUBepcuTeTi, Actana, Kasakcran,
?Kasak arpoTexHukanbik seprrey C. Ceiipy/na aThiHarsl yHUBEpCUTET, AcTaHa, KasakcraH,
3Kazak yaTTHIK arpapibik, 3epTTey YHusepcuteT, Anmatsl, Kazakcran

e-mail: gera_or@mail.ru

MaremaTuKaIbIK, MOJENbIEYIl KOJIaHa OTHIPHIN, aCThIK, CYChIHIApbIH ©HIIPYAEri TEXHOJIOTHSIIBIK, IapaMeTp-
Jiepai OHTaITaHABIPY OOUBIHIIA 3epTTEYIIep KYPri3iimi. Perpeccus TeHaeyi OO TaObUIATHIH MAKI3aTTH AAHbIH-
JayIIbIH TEXHOJOTUSUIBIK, YPIICIHIH MaTeMaTHKAIBIK MOJEJIH aly YIIiH eKiHIm peTTi aiiHanMaisl xocrap (Bokc
’KOCTIapbl) KOJIAHBUIBL. AJIBIHFAH YIII eJIeMal OeTTi Tajjiay CYJIbIHBIH OHTaiIb akybi3 Mesmuepi 10,5 r, an yH-
TakTay Mesepi 1 MM, KysIpy TeMneparypachl 175 °C, KybsIpy yaKbIThl 5 MUHYT €KeHiH KepceTTi. KapakyMbIKTarbt
OHTaiIBl aKybI3 Metuepi 10,8 r, yHTakTay emuemi 1 MM, KysIpy Temnepatypacs 150 °C, KybIpy yakbIThl 10 MUHYT.
ColikeciHie, Kypimireri akybi3 Mesepi 7,1 r, yHTakTay emmeMi 1 MM, Kybipy Temmepatypacsl 150 °C, Kysipy
yaksITel 10 MuHyT. OchLTaiiina, ajbIHFaH HOTHKEJIEp 931pJeHreH MaTeMaTHKaJIbIK, MOAEIb1 KOJIAAHY apKbIIbl 3€pT-
TeJIETiH YPAICTI OHTAMIAHBIPYFa MYMKIHAIK Oepei.

TyiiiH e3ep:acThIK CYCBIHBI, KYPIIIL, KYTepi, KapaKyMBIK, TEXHOIOTHSUTBIK, TTapaMeTpiiepi OHTAMIaHABIDY.

INVESTIGATION OF THE REGRESSION EQUATION FORMING THE
MATHEMATICAL MODEL OF THE PROCESS FOR THE PRESENCE OF
OPTIMA IN THE PRODUCTION OF GRAIN DRINKS

A.Zh.Khastayeva!*, A.A. Bekturganova'!, A.M. Omaraliyeva', A.Zh.Serikov?,
A.D. Myrzhykbayeva®
IR azakh University of Technology and Business, Astana, Kazakhstan,
28.Seifullin Kazakh Agro Technical Research University, Astana, Kazakhstan,
3Kazakh National Agrarian Research University, Almaty, Kazakhstan,

e-mail: gera_or@mail.ru

Studies have been carried out on the optimization of technological parameters in the production of grain drinks
using mathematical modeling. To obtain a mathematical model of the technological process of preparing raw
materials, which is a regression equation, a second-order rotatable plan (Box plan) was used. An analysis of the
obtained three-dimensional surface showed that the optimal protein content zone in oats is 10.5 g, while the
grinding size is 1 mm, at a roasting temperature of 175 °C with a roasting time of 5 minutes. The optimal protein
zone in buckwheat is 10.8 g (grinding size 1 mm), at a roasting temperature of 150 °C, a roasting time of 10
minutes. And, accordingly, protein in rice is 7.1 g with a grinding size of 1 mm, a roasting temperature of 150
°C with a roasting time of 10 minutes. Thus, the results obtained will allow optimizing the process under study by
applying the developed mathematical model.

Key words: grain drink, rice, oats, buckwheat, optimization of technological parameters.

NCCJIEJOBAHUE YPABHEHU A PEI'PECCUN, ®OPMUPYIOIIIUE
MATEMATHYECKYIO MOJEJIb TIPOIHECCA, HA HAJIMYUE OIITUMYMOB
ITPU ITPON3BOACTBE 3EPHOBbBIX HAIIUTKOB
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A.K.Xacraesa!”, A.A.Bektypranosa', A.M.Omapauesa', A.7K.Cepukon? ,

A.JI. MbIpxbik6aeBa’

'Kazaxckuii YHUBEPCUTET TEXHOJIOTHM U Ou3Heca, ActaHa, KasaxcraH,

?Kazaxckuii arpoTexHMUeCKHii nccenoBaresbekuii yausepeutet um.C.Ceiidysmna, Acrana, Kazaxcran,

3Kazaxckuii HAIMOHANBLHBINA arpapHbIil MCCIIeI0BATENLCKUI YHUBEPCUTET,

r.Anmvarsl, Kazaxcran,

e-mail: gera_or@mail.ru

ITpoBeneHs! Uccae0BaHUS IO ONTUMHU3ALIMKI TEXHOJIOTHYECKUX MapaMeTpoB IIPU IPOU3BOACTBE 3€PHOBBIX HAa-
MITKOB C UCHIOJIb30BAaHUEM MAaTeMaTH4eCKOro MOJIeIMPOBaHusL. [J1s1 TOyYeHs] MaTeMaTHYeCKOi MOJIETN TeXHO-
JIOTMYECKOTO MPOLiecca MOATOTOBKY ChIPbsI, TPECTABIISIONIYI0 COOO ypaBHEHHE PErpecchH, MCTIONb30BAIN POTa-
TaOeNbHBIIA TUIaH BTOPOTro Mopsiika (TuiaH bokca). AHaIN3 MOMyYeHHON TPEeXMEpHOH MOBEPXHOCTH ITOKA3aJl, YTO
OIITUMAJILHOW 30HOM cojiepikaHus Oeika B oBce siBisieTcst Bec 10,5 T 1py 3TOM KpYyIHOCTh romona: 1 MM, npu
Temrieparype ooxkapku 175 °C ¢ npoao/KUTEIBHOCTh 0OKapKu 5 MuH. ONTHUMAIBLHOW 30HOW Oelika B rpeduxe
spisiercst 10,8 T (kpynHOCTh oMona 1 M), ipu Temreparype ooxapku 150 °C, mpomomKUTETHOCTBIO 00XapKH
10 muH. U cooTBetcTBeHHO Oeska B puce 7,1 T mpu KpymHocTH omMosna 1 MM, Temneparypa ooxapku 150 °C ¢
NPONOJIKUTEIBHOCTBIO 00kapku 10 MuH. TakiM 00pa3oM, MONyYeHHBIE Pe3yIbTaThl TO3BOMSAT ONTUMUZHPOBATh
HCCIIeTyeMBIH ITPOIIeCcC IMyTeM MPUMEHEHHs pa3pabOTaHHON MaTeMaTHYEeCKON MOJEH.

KiroueBble cioBa: SCpHOBOfI HAITMTOK, PUC, OBEC, rpeurxa, ONTUMU3ALUA TEXHOJIOTNIECKUX TAPpaAMETPOB.

AnpanTta. Tamak eHepKaciOi yHeMi HapblK, MYM-
KiHJIKTepi MeH TeHJCHUMUIApbIH 13/IeCTipyJe jKoHe Ta-
HBIMaJI caHaTTapAplH Oipi - KaHyapiaap cyTiHe Oana-
Ma peTiHe eciMJIIK TeKTec CYT OoIbIn Tabbutagsl. By
eHIMJIepIiH KeTicTiri GipHeie akTopiapra GaniaHbl-
CTBI, COHBIH ilIliH/Ie ar3aHblH JIAKTO3aHbl KaOblIigamay
JIEHTeHiHIH KOFapbUIaybl, TUETAHBIH 9PTYpPJi TYpiepi,
cajlayaTThl eMip CalThIH YCTaHy, XaHyaplapiblH -
ayKaTblHa KaMKOPJIBIK, JKoHE KOpIIaFraH OpTara KaMKOp-
JIBIK, O0JIbIT TabbUIans! [1, 2].

OciMIiK Heri3iHjeri TaraM OajaManapbl KypaMbIH-
JaFbl TATIIBIKTAPIBIH KOFaphl OONMYBIHA, KAKCHl TEHIe-
CTIpUITeH MUHEpaJIIbl KAThIHACHIHA XOHE OMOAKTHBTI
KOCBUIBICTAP/IBIH JKOFApPBI IeHIeiiiHe OaiIaHBICTBI a/laM
JIeHCayJIbIFbIHA KOINTereH apTHIKIIBUIBIKTAp Oepeni [3,
4]. KemntereH COHFbBl 3epTTEYIEp OCIMIIK HerisiHpie-
ri )kaHa CyT eHIMIEpiH eHJIpy YILUiH 9pTypJi ASHAL
JaKbULAAPABI, MAaTbl JAKBUTIAPABI JKOHE KaHFAKTapIbI
NailaiaHy/abl 3epTTeyre OarblITTajFaH [5].

OCIMIIK TEKTeC CYT - CHBIP CYTiMEeH CabICTHIPFaHa
MAaJIbIH MeJIIepi a3 kKoHe XOJEeCTePUHCI3 aJaM TYThI-
Hybl YIIIH aKybl3 oHE KaJOpHsl KO3iH KamTamachl3
€TeTiH eCIMIIK TeKTeC MIMKi3aTTaH aJbIHFaH CYJIBl Chl-
reiHabUIap [6]. Kazipri TaHga anemue eciMiik TekTec
CYTTi TYTHIHY apTHI Kejeai. Mpicansl, Eyponaga Ha-
poIK, 2015 xbuiel mamameH 9%-ra ecTi [5]. By eHiM-
Jie CHBIp CYTIiHJETri Heri3ri Kemipcy OOMbI TaObLIAThIH
JIAKTO3a KOK, KOHE OHBI aF3aChl JIAKTO3aHbI KaObUTIaMai-
THIH ajlamaapra ycbiHyra 6omnansl [7]. [yHue xy3iHne-

Il agaMaapabiy [mamMameH 75%-bl JTaKTO3aHbl KaObLiga-
Maiapl [8].

OraH Koca, TYTHIHYIIbUIAPFA OH TaFaMbIK, APTHIKIIbI-
JbIKTAap OepyMeH Karap, eciMIiK TeKTec CyTKe eHep-
KOCINTiH KBI3BIFYIIBUIBIFEl apThIN KeJleAi, OfTKeHi OHBI
CHBID CYTiHE KaparaH[a ap3aHblpak eHJipyre Ooyaibl
[9].

Byn ecimiik TekTec CyTTi CYT HIMIEpIHAE CUBIP
CYTiH aJMacTepy VIIiH TaijanaHyra OOJaTHIHBIH,
OHBIH QJICYETiH OfIaH opi KEHEHTIN, AWEeTaHbl IEeKTeH-
TiH TYTHIHYIIBUIAP YIIiH 5KOFapbl TEXHOJOTUSUIBIK JKOHE
TaramJIbIK, KacuerTepi Oap a3blK-TYJIK ©HIMAEPiH OHIi-
Py MYMKIHJIrH KepceTei.

ACTBIK CYCBIHIAphIH ©HJipy/e IINKi3aTThl JalblHIA-
YABIH TEXHOJIOTUSIBIK, YPIICIH 3epTTey MEH OHTaisaH-
JbIpyFa FBUIBIMHA KO3KapacThlH HETi3i onapipl Marema-
TUKAJIBIK, MOJEJbICY, COOaH KeHiH Heri3ri ¢aktoprap-
JBIH 9CEpiH Tajlgay KoHe eHIIPYAiH OHTAWIBI IapTTa-
PbIH ecenTey YImiH MOACIbAEPAl KONIaHy OOJIbIT TaObl-
Jafpl.

Mozenb/ey KoHe OHTAlIaHABIPY OObEKTiIepi peTiH-
JIeTi TeXHOJIOTUSUIBIK, YPAICKE TOH epeKILeIiri onapabH
KOIIIUTr CTOXaCTUKAJIbIK TYpAe e3reperiH OacKapbl-
JIaTBIH KoHE OACKapbUIMAUTHIH (PaKTOpIapAblH YIIKEH
CaHBIHA TAYEJIUIIri OOoMbIn TaObUTaAbl. By xarmaiima
reTeporeH/li aHU30TPOITHl OPTAAAFHl Macca MEH JKbULY
ajMacy/pl, THAPOIMHAMUKAHBI, KOITereH Oip mesriyije
KYPETiH peaklysiIapIblH KMHETHKAChIH jkKoHe T.0. ec-
Kepy Kaxer, Oy aupPy3usUbIK, HAap YABIMIACTHI-
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pPUTFaH XyHesnep CHUSKTH YpiAcTepai KBaIU(pUKAIUs-
Jlayra MyMKiHiK Oepeai. MyHai xyuenepmi 3eprrey
JKOHE OHTAWIaHIBIPY Mocenesiepl Kol MoH[I MaTeMaTH-

KaJIbIK, CTATUCTUKAHBIH UIesUIapbl MEH dJliCTepiH Koa-
HY apKbUIBI COTTI IIETIe .

1 kecre - Kipic ¢pakTopiapbIHBIH BapHalysi JeHIeiIepi MeH HHTepPBaJIIapbH KOATAY

dakTopia Bapuarmsa gerreinepi
HaTypaJIAbl — koaraimraH | —1,68 E 0 +1 : +1,68 Bapuatust nHTepBATIAPE!
YHTaKaTy eJImeMi, MKp x1 0,5 1 1,5 | 2 2,5 0,5
Kysipy Temneparypacsl, °C | x2 125 150 | 175 | 200 | 225 25
Kysblpy y3aKTbiFbl, MUH x3 2.5 5 7,5 10 12,5 2.5

2 KecTele UIMKi3aTThl JalbIHIAY YPAICIH OHTAMIAHIBIPY KPUTEPUILIEPiHIH CEHIMITIK MHTEPBAIAAPIHBIH MOH-

Jepi KepceTiIreH.

2 kecte - OHTalIaHABIPY KPUTEPHUIliHIH CEHIMALTIK MHTEPBAIAAPbIHBIH MOHI1

ukizaTTel gafibiHAAY YpAici Kipic napamerpi CeHIMAIIK HHTEPBAAAPE!

ADbO Abi Abii Abij
CyJIBIHBIH aKYBI3 MeJIIIepi yl +0,10 | £0,07 | £0,06 | £0,09
KapakyMbIKTBIH aKybi3 Mesiiepi | y2 +0,20 | £0,14 | £0,13 | £0,18
Kypimrin akys3 mesepi y3 +0,15 | £0,10 | 0,10 | £0,13

Marepnangap :xoHe Jgicremeci. 3epTxaHaJbIK
JKargafa acThK, CYChIHIAPBIHBIH TEXHOJIOIUSCHI XKacal-
Ibl. MaremaTHKalbK, MOJENbAeYAl KOJJaHa OThIPHIL,
ACTBIK CYCBIHZIApBIH OHJipyIeri TeXHOJOTUSUIBIK, Hapa-
MeTpJIepAi OHTAIaHIbIpy OOMbIHINA 3epTTEyNiep KYp-
ri3inai.

3eprTey 0OBEKTIC: ACTHIK, CYChIHIAPHI.

ACTBIK, CYCBIHZIAPBI:

- KYPIIII CYCBIHbI;

- CYJIBI CYCBIHBI;

- KApaKyMBIK CYCBIHBI.

3eprreyiep Kasak TexHonorus xoHe OM3HEC YHUBED-
cuteTiHiH TeXHONOrus XKoHe CTaHmapTH3auus Kaden-
pachIHBIH 3epTxaHackiHaa 2022-2023 Kel1gapbl apajbl-
FBIHJA XKYPri3iimi.

Tankpliay MeH HITHXKeJep. ACTHIK CYCBIHIAPHI
OHJIPICIHIH TEXHOJIOTUSJIBIK, YPHICIH OHTalIaHIBIPY
YIUIH MaTeMaTUKAJbIK, MOJEIb KOHE TEXHOIOTUSIIBIK
mapaMeTpiiepi TaHIayAblH COUKECTIiriH Oaramay o3ip-
JIEHI.

Perpeccust TeHneyi Oombil TaOBUIATHIH IHMKI3aTThHI
JaiibIHIaYy/IBIH TEXHOJOTHSUIBIK, YPIICIHIH MaTeMaTHKa-
JIBIK, MOZIEIH ATy YIIiH eKiHIIi peTTi alHaJIMalbl KOC-

nap (Bokc xkocrmapel) KongaHsuabl. PakToprap caHsl
K=3, xocnapaarsl Toxipubenep cansl 20, HOJIIK HYK-
Teneri Taxipubenep caHbl 6, TeHIEY KO3(PHUIMCHT-
TepiHiH caHsl 10.

[IvkizaTTel JalbHOAY YPIICIHIH TOXKIPUOETIK 3epT-
TeynepiHiH Heri3iHae keneci (pakropnap Genrinexi: yH-
takTay emuemi (K, mm), Kysipy Temneparypacel (T, °C),
KYBIPY Y3aKTHIFHI (t, MHH), OJIap OHTAMJIaHABIPY KpUTe-
puiinepiHe acep eTeli - CYJIbl, KApaKyMBbIK jkKoHE Kypi-
HITiH KYpaMbIHIAFbl aKybI3bIH Mesiuepi (B, r).

9pi Kapaii, 6i3 Kecreae OepiireH Kipic mapamerp-
JIepiHiH Bapyalusl JeHreiiepi MeH UHTEPBaJIIapbiH KO-
TaJplK, 1 KecTeqe KopceTiireH.

Perpeccust TenneyiniH koapduimenti oHbH abco-
JIOTTI MOHI CEHIMJIUTIK MHTepBaJIbiHAH (bi>Abi) yiKeH
6oJica, MoH/II Gonajbl. JiTIece, o1 eneyci3 OOJIbI ca-
HaJIaJjpl ’KOHEe MaTeMaTHUKAIBIK, MOJIEIbl OfIaH 9pi Kapa-
yIIaH aJIBI TacTayFa OoJaIbl.

Kecreneri ceHIMIUTIK MHTEpBAJIIAPBIHBIH MOHICPIH
CaJIBICTHIPY 2 KecTere colikec perpeccusi Ko duireHT-
TepiMeH. 3 KecTee Kipic (hbaKTOpJapbIHBIH €3apa dpe-
KETTEeCyiHiH ocepi MIamMaibl KoHEe OJIapibl enemeyre 00-
JIaJIbl IeT KOPBITBIH/IBI JKacayFa OoJiaIbl.
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3 kecte - Perpeccus TeHaeyiHiH IBIFBIC KO3 ULIMEHTTEpI

OHrailanaspy
Koacpdunuenrrep —
CYJIBIHBIH aKybI3 MeJI- | KapaKyMbIKTBIH KYPILITiH aKybI3 MeJI-
mrepi aKybI3 MeJIIepi mepi
b0 9,640132832 9,849249424 6,671186912
bl —-0,3642432 —-0,3393552 -0,1780224
b2 0,0269376 -0,1220976 -0,1100928
b3 -0,1417152 0,0611952 0,0884256
bl2 0,025 0,0875 0,075
b13 0,1 —-0,0625 -0,025
b23 0,05 -0,0125 -0,075
bll —0,058760256 0,038761408 —0,072776896
b22 —0,129320256 0,056401408 -0,143336896
b33 0,135279744 0,109321408 —0,055136896
Fp 4,578684312 3,692798959 2,945130371

9pi Kapaii, perpeccust TeHzeyi (1) 6omaTbiH MaTeMATUKAIIBIK, MOJEIIb/Il KYPY YIIIiH IamMaibl KO3 puireHTTepi
€CKepe OTBIPHII, €H JKOFaphl JJIIKIICH OHTAIITBI

JKayart (PyHKIUSUTAPBIH 376K (KOMITPOMUCTI €CeTITiH IIelTiMi):
Y = by + by@y + bywy + byag + byo Ty + bygwy @ + bygoy + byyaF + bypad + byzad M

Ocblnaiiiia, KOATaFaH MOHAEP YIIIH INMKi3aTThl JalblHIAY YPAICI YILIIH perpeccus TeHAeynepi cyisl (2), Ka-
pakyMbIK (3), Kypilr (4) YIImiH KeJeci M=/ aJapl:

y, =9.640132832 — 0.3393552, + 0.02693762, — 0.1417152z4
+0.0252, 2 + 0.12, 24 + 0.052,75 — 0.0587602562:2 )
—0.12932025622 + 0.1352797442:2

Yy =9.849249424 — 0.3642432x, — 0.12209762, + 0.0611952z4
+ 00875, x5 — 0.06252, 25 — 0.0125z,24 + 0.038761422 3)
+ 0.05640140822 + 0.109321408z2

Y5 =6.671186912 — 0.17802242, — 0.1100928z, + 0.08842564
+0.0752, 75 — 0.0252, 25 — 0.0752,74 — 007277689622 @)
— 0.14333689622 — 0.0551368962:2

AJIBIHFaH ~ perpeccHsHblH ~ MaTeMaTHKaJIbK  yJ- JeH KeiliH KaHOHIBIK TYypAeri perpeccusi TeHAeynepi
TUIepiHiH colikectiri ®uiep Kputepuiii OOMbIHINIA OaFa- aJBIHIB, OHTAWIAHABIPY IapaMeTpiepiHiH MoHIepi
JIaHIBI Fp. Microsoft Excel MoTiHIIK MPOIECCOPHIHBIH KOMITBIO-

Ochunaitma, F,, < F),,;, eKeHiH eckepe OTHIEIL, K- TepiHje ecenTei. YeueM/Ii KeHiCTiKTe MojieNb ca-

Ki3aTThL Z[aﬁLIHHay YpﬂiCiHiH TEXHOJIOTUSJIBIK, TI/IiMIIiJ'[i- JIBIHABI, OJ1 YHTAKTAy eJIMIEMIHE, KYbIPpY TEMIICpaTypa-

ridid Mogenid 95% ceHiMaitik neHreiiiMen agekBartpl  CPIHA, KYBIPY Y3AKTHIFbIHA TOYCILIITH CHTIATTANTHIH
[lelt canayFa GoNabl. Ka3BIKTHIK, GOJIBIN TaObUIAB, OYJI OHTAMIAHIBIPY KpH-

o . . . TepuilsiepiHe acep eTelli - CYJIBl, KapaKyMBIK >KoHE
EkiHmi perti Monenbaepni KaHOHIBIK TYPACHIipY-
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KYPIII aKybI3BIHBIH MOJIIepi.

InkizaTThl JalblHAAY YPIICiHIH OHTAMJIbl TEXHOJIO-
TUSJIBIK, PEXMMAEPIH aHBIKTAy MaKCaThIHIA 3epTXaHa-
JIBIK, KOH/IBIPFBI/IA TOKIpUOETIK 3epTTeysiep Kyprizii-
Ii. 1-9 cyperrepae Toyenaiik rpaduKTepiHiH rpaduka-
JIBIK, OefiHeNepi KenTipijreH.

Y1 esmremzti KEHIiCTIKTIK MOJETbAEpi Tajamay Kypi-
ITe KOpCeTUIreHiH Kepeerei. 1-9 cyperTepaeri oHraii-
JIAHABIPY KPUTEPUIiHIH KaKeTTi MOHEpi KapacThIpbLIa-
TBHIH i37ley aliMarblHAa KOJ KeTkKiziiedi. byn skcnepu-

m 125
H150
2175

H200

25225 200

m225

1 cyper - ¥HTakTay MeJIepi MeH KybIpy
TeMIIePaTypachiHbH y,, = f(, ) CyJIbl KyPaMBIHAAFbI
aKybI3Fa TOYeJIIUIriH CUIIaTTalThIH KEHICTIKTer Y1

eJIIeM/II MoJesi

b, T

125 ®150
10.5

10 m175 ®200
9.5

9

83»5 m225
2%

125
150
175
T,°C

200 t, MHH

225

3 cyper - KybIpy TemmniepaTypachl MEH KybIpy
Y3aKTHIFBIHBH ¥,, = f(, ) CYJIBI KyPaMBIHIAFbI
aKybI3Fa TOYeJIUIriH CUIIaTTalThIH KEHICTIKTer Y1
eJIIeMIl MoJesi

MEHTTepi Kocmapiayaa Kipic (haKToplaphHBH Bapua-
LS AeHreiIepl KeTKUTKTI Typae Typbic KaObligaHFa-
HbIH Oitipeni.

YCHHBUFAH TpauKTepHi Tangay KeHICTIKTeri YII
enmeMal Mopenpae yHTakray esmemi (K, Mm), Kybl-
py temneparypachl (T, °C), KysIpy Y3aKTBIFBI (t, MHH)
MOH/JIEpiHiH e3repMelli MOHJEpiHiH OHTaIlIbl aliMaKTa-
pbl Gap eKeHiH KepceTTi. OHJA MIMKi3aTThl AaiiblHIa-
YIIbIH TEXHOJOTHSUTBIK, YPIiCi OHTAMIBI MOHACPMEH KY-
3ere achblpbUIaIbL.

b,T

- 2,5 W5
T @.5
Sm7,5 ®m10
S5
5
5
w125
K,mm
5 t, MHH

25

2 cyper - ¥HTaKTay MeJIepi MeH KybIpy Y3aKThIFbIHBIH
y,, = f(, 1) cyJIBl KYpaMBIHIAFB! aKybI3Fa TOYEIUIIriH
CHIATTAUTHIH KeHICTIKTET1 YIII ©JIIeM/Ii MO

. m]25 ®m[50

10.5
10
9.5

©9 m175 m200
- 85
8

KoM m225

0 175 T,°C

2.5 225 20

4 cyper - ¥HTaKTay MeJIIepi MEH KybIpy
TEeMIIepaTypachiHbH Y, = f(, ) KapaKyMBbIK
KYPaMbIHJIaFbl aKybI3Fa TOYEJUIIH CUNIATTalThIH
KEHICTIKTeri YIII eIeMIi Mofesi
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5 cyper - ¥HTaKTay MeJIepi MeH KybIpy Y3aKThIFbIHBIH
y,, = f(,t) KapaKyMBIK KYPaMbIH/[aFbl aKybI3Fa
TOYEJAUTINiH CUMATTANTHIH KeHICTIKTeri YII eJmeMai
Mopiei

' m125
ms
11 ®150
10.5
=10 1o~ =175
125
9.5
150 9 m200
175 8.5
8 m225

25

10 7.5 >
12.5 t, MHH

6 cyper - KybIpy TemriepaTypachl MeH KybIpy
Y3aKTBIFBIHBIH Y, = f(, ) KapaKyMBbIK KYpPaMbIHIAFbl
aKybI3Fa TOYEJIUIITiH CHITATTAUTBIH KeHICTIKTer1 I
eJemM/Ii Moaesi

b.r b, T
. ] [ ]
. %5 - 1as . 2,5 W5
- T 5
S 83 m 150 F @
c a5 L §5m75 mlo
) ]
- 35 m175 L gs
- 35
125 200 L. m12.5
Kmnm 1.5 5 200 175 ISOT oc Ko 10 12
2.5225 ’ m225 5 1 .
, MHH

7 cyper - ¥HTaKTay MeJiiepi MeH KybIpy
TeMIIepaTypachHbIH ¥, = f(, ) Kypilll KypaMBIHIAFbl
aKybI3Fa TOYEJIIUIriH CUIIAaTTAlThIH KEHICTIKTer YIII
eJIeMIi Mozesi

2,5

8 cyper - ¥HTaKTay MeIepi MeH KybIpY Y3aKThIFbIHBIH
Y, = f(,t) Kypill KypamMBIHOAFbl aKybI3Fa TIYENIUTIriH
CHITIATTAUTBIH KEHICTIKTeT1 yIII eJIeM/ii Moaei

b,r

m125 ®mI150
, 10.5
( 10 =175 m200
'. 9.5
-9
83-5 m225
25

225

9 cyper - Kybipy Temneparypachl MeH KybIpy Y3aKTbIFBIHBIH ¥, = f(, ) Kypilll KypaMbIH/aFbl aKybI3Fa TOYEIAUIIriH
CHIATTAUTBIH KEHICTIKTeT1 YIII ©JIIIeM]Ii MofieITi

TexXHONMOTUANBIK, ~ YPAICTIH aybiCmanbsl MapaMeTp- OepiHiH [IUana30HBIHAAFBl OHTAMJIAHABIPY KpPUTEpPHii-
JiepiHe OepisireH ToyesIUTiKTep: YHTAKTay eJIIeMi; TeM- Jiepi MOHJICPiHiH ©3repyiH KeTKUTIKTI IOIIiKIIeH O0JrKa-
neparypa; Kyblpy Y3aKTBIFbI 3epTTeNieTiH (pakTop MoH- yFa MYMKiHIIK Oepeni. Byu karmaipa ypaicti oHTaid-
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JIAHJBIPY KpUTepuiiepiHe 3epTTesieTiH apbip dakTop-
IbIH GachM ocepiH opHaTyra Oosajibl, OyJI MIMKi3aTThI
JaibIHIAY YPIOiCiHIH KMHETUKACHIH JKeTKUTIKTI JKYBIKTa-
YMEH CUMarTayFa MyMKiHAIK Oepeli.

AJTbIHFaH Y11 ©JIIeMIi OeTTi Talay CyJIbIHBIH OHTAH-
bl akysI3 Memmiepi 10,5 r, an yHTakTay Mesepi 1 mm,
KybIpy Temmiepartypachl 175 °C, Kyblpy yaKbIThl 5 MUHYT
ekeHiH kepceTTi. KapakyMbIKTarbl OHTAIJIBI aKybI3 MOJI-
mepi 10,8 T, yHTaKTay emmemi 1 MM, KybIpy TemIepa-
typacsl 150 °C, kysipy yakpiTsl 10 MunyT. ColiKeciHie,
Kypimmreri akyb3 mMeumepi 7,1 1, yHTaKTay emmemi |
MM, Kyblpy Temmnepatypacsl 150 °C, Kyblpy yaksITel 10
MUHYT. OcbUTaiina, aJIbIHFAH HOTHIKEJIep 93ipJIeHreH Ma-
TEMaTHKAJIBIK MOJENbIl KOJNZIaHy apKbUIbI 3epTTEJIETiH
YPAICTI OHTAMIAH/IBIPYFa MYMKIHAIK Oepei.

ACTBIK, CyCBIH/IAPBIHBIH CalaJIblK, KOPCeTKIITepi KaH-
Jarbl [JIOKO3a JEHTeHiH TOMEH/ETETIH jKoHEe KAHBIKThI-
Py Ce3iMiH apTThIPaThIH aKybI3ABIK 3aTTAPABIH KYPaMbl-
Ha GaiiIaHBICThl EKEeHIH aTan eTKeH XOH. ACTHIK CYCBIH-
JapIbplH, KypaMbl MeH pellenTi eHiMHiH KYpPbUIbIMbIH

JKOHE OPraHOJENTUKAJIBIK, KOPCETKILITEPIH aHBIKTAN/IbL.
JoHmi yHTaKTay oficTepi, yH O6JIIeKTepiHiH eJImeMi
JKOHE YHIpl eHJIey CHUAKTHI Oacka (pakTopiap Aa acep
eTyi MyMKiH.

KopbIThIHABL. 3epTTeyniH Herisri MiHAeTi IIuKi-
3aTTHl JalbIH/AY/A OHTAWIIBl TEXHOJIOTUSUIBIK PEXKUM-
JIepii TaHmay OOkl BenrijieHreH: IMUKi3aTThl YH-
TaKTay YCAaKTBIFBI - 1 MM, KybIPY TEMIIEPATYPAaChI: CYJIbI
- 175 °C; kypim nieH KapakyMbIK - 150 °C, cyuisl i
KYBIPY YaKbITH 5 MUHYT, KApaKYMBIK IIeH Kypill YIITiH
- 10 muHyT.

Kapoicviranovipy kesi - Foiaviuu-zepmmey iy -
muicot Kazaxcman Pecnyonukacol Ayvin wapyautol-
aiFul munucmpnizinerr BMK, wenbepinoe 2021-2023
JrcoLndapra  «/laiivli OHIMHIH, acCOpmMUMeNmINn KeHeli-
my dcone wiuKizam Oipaiziner WblFY, COHOGU-AK, OHIM
eHoIpicindesi KANObIKIMAP YAECIH A3aiimy MAaKcamvlH-
0a ayvln WapyaublAbIFbl WUKI3ambiH meper, oH0eyoin,
FBINBIMObL KANCEMCIHEMIH MEeXHON0ZUSNAPLIH d3Ipaey»
marwbipsiovl ootivinua (BR10764970) opwindandst.
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NCCIEJOBAHUE XUMHNYECKOI'O COCTABA 3KCTPAKTOB,
INOJIYYEHHBIX N3 JINCTBEB AMAPAHTDI

J1.0.Caunxomzkaesa”, A.JK.Yopues
TarkeHTCKHi TocyIapCTBEHHBIM TEXHUYECKA yHUBepcuTeT nMeHn Mcnama Kapumoga,
TamkedT; Y30eKucTaH,

e-mail: dildorasaidxodjayeva0@gmail.com

Cratbsi MOCBsAIIEHA U3YYEHHI0 XUMUIECKOr0 COCTaBa aMapaHTa, IIPOU3BEICHHOIO HAa TEPPUTOPUH PECITYOIUKN
V306ekucTaH, U CpPaBHEHUIO C TIOKAa3aTeisIMU B JIPYTUX CTpaHax, Hanpumep, B CoeauHenHbix [lItatax Amepuku.
W3yyeH XMMUYECKUMIA COCTaB PACTeHUsI aMapaHTa. VI3yueH poCT M CpaBHEH XMMHUYECKUN COCTaB Pa3HBIX COPTOB
amapanTa (Amaranthus Cruentus u Amaranthus Tricolor). [IpoBemeHo wccienoBaHue MO ONPEAEICHAI0 XUMUYIe-
CKOT'0 COCTaBa JIFICThEB aMapaHThl, HAN/ICHBl MAcCOBasl OJISI OSJIKOB M1 BUTAMHHOB B BOOHOM dKCTpakTe. 3ydeHo
KOJIMYECTBO TSDKEJIBIX META/UIOB B COCTaBE JIUCThEB, CTEO/M M KOPHU 2 -X COPTOB aMapaHThI, IPUBE3EHHbIX U3
CUIA v BhIpallleHHBIX Ha TeppuTopuu PecriyOmiku Y306ekucraH.

KuroueBrble ciioBa: aMapaHT, JINCThsl aMapaHThl, XUMUUYECKHUI COCTaB, OSNIKH, YIIIEBO/bI, XKHUPbI, XPOMATOrpa-

dus.

STUDY OF THE CHEMICAL COMPOSITION OF EXTRACTS OBTAINED FROM
AMARANTH LEAVES

D.O. Saidkhodzhaeva®, A.J.Choriev
Tashkent State Technical University named after Islam Karimov,Tashkent, Uzbekistan,

e-mail: dildorasaidxodjayeva0@gmail.com

The article is devoted to the study of the chemical composition of amaranth produced on the territory of the
Republic of Uzbekistan, and comparison with indicators in other countries, for example, in the United States
of America. The chemical composition of the amaranth plant has been studied. The growth was studied and the
chemical composition of different varieties of amaranth (Amaranthus Cruentus and Amaranthus Tricolor) was
compared. A study was conducted to determine the chemical composition of amaranth leaves, the mass fraction
of proteins and vitamins in the aqueous extract was found. The amount of heavy metals in the leaves, stems and
roots of 2 varieties of amaranth imported from the USA and grown on the territory of the Republic of Uzbekistan
was studied.

Keywords: amaranth, amaranth leaves, chemical composition, proteins, carbohydrates, fats, chromatography.

AMAPAHT KAIIBIPAKTAPBIHAH AJIBIHFAH CbIY'bIH/IbIJIAP IbIH
XUMUAJIBIK K¥PAMBIH 3EPTTEY

J1.0. Canaxoqxaesa’, A.JK. Yopues
HNcnam KapumoB atsiHgarsl TallkeHT MEMJIEKETTIK TEXHUKAJIBIK, YHUBEPCUTETI,
TamkeHr, ©30eKkcTaH,

e-mail: dildorasaidxodjayeva0@gmail.com

Makana ©36ekcran PecriyOnukachHbIH ayMarbiHIa OHAIpUITeH aMapaHTThIH XUMUSUIBIK, KYPaMbIH 3epTTeyre
koHe Ameprka Kypama IlltarTapsl cusKTbl 6acKa esgepaeri KepceTKillTepMeH CalbiCThIpyFa apHaiFaH. AMa-
PaHT eCIMAITIHIH XMMHSUIBIK, KYPaMBbl 3epTTeNAl. AMAapaHTTHIH 9PTY Pl COPTTAPBIHBIH 6CYl 3epTTeN i KoHe XMMU-
SUTHIK, KYpaMbl casrbIcTRIpUIAb! (Amaranthus Cruentus koHe Amaranthus Tricolor). AMapaHTa KarbIpaK TapbIHBIH
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XUMUSUIBIK, KYPaMbIH aHBIKTay OOMBIHINA 3epTTey JKYPri3iimi, Cy CHIFBIHABICHIHIAFH aKYBI3Iap MEH JopyMeHIep-
JiH Maccablk, yieci Tabbuiapl. AKII -TaH okestiHreH koHe ©30eKcTaH PecryOIMKkachHBIH ayMarblHA ecipiireH
aMapaHTaHbIH 2 COPTHIHBIH JKaIbIPaKTaphl, ca0aKTaphl MEH TaMbIPJapbl KYPaMbIHIAFH! ayblp METaaJapAblH CaHbI

3epTTeNi.

Tyiinai ce3aep: aMapaHT, aMapaHT JKaIlblpaKTapbl, XUMHUSUIBIK, KYPaMBbl, aKybI3[ap, KeMipcyaap, Maitiap, Xpo-

marorpadusi.

BBenenue. Konienuusi rocyqapcTBEHHON MOJIUTH-
KU B 00JIaCTH 30POBOTO IIUTAHUS HACENICHUS OIIPeIeis-
€T OCHOBHBIE TIOJIXO/IBI ¥ [IEPBOOUYEPETHBIE 32/1a9H TI0 CO-
3/1aHUI0 MHAYCTPUU 310pOBOTo ((pyHKITMOHATILHOTO, TTO-
3UTUBHOIO) IUTaHUsA. AHAJIN3 OCHOBHBIX TEHJEHITU IT0-
TpeOJIeHHsI THIIEBBIX MPOJYKTOB MOKA3hIBACT, UTO pe-
IIeHVe YacTH MpoOJieM BO3MOXKHO MyTeM OOOTaIlleHUs
TTUIIEBHIX TPOAYKTOB (PU3UOIOTMIECKH IECHHBIMH TTATA-
TEJIbHBIMHU BEIECTBAMHU.

B cootBercTBMM ¢ mpenmnonaraemMon (popmysion mu-
mu XXI Beka mpegycMarpuBaercsi oTpedieHue mpo-
JyKTOB, C 33/IaHHBIM COCTABOM, OBBIIIEHHOH OUOJIOTH-
YeCKO Y NUIIEBON [IEHHOCTHIO.

INomck anbTepHATUBHBIX MyTeW MOBBILICHUS MHIIE-
BOTO CTaTyca, YPOBHS 3/I0POBbsl, MPOJOJIKUTEIBHOCTU
KU3HH, CHUKEHHS 3a00/1eBaeMOCTH HacesIeH!sI 1 MOOH-
JIM3aIAH 3aUTHBIX CHJT YEJIOBEYECKOTO OpraHu3Ma B
KOMIUIEKCHOM peIleHNH TPOOIeMbl COXpaHEHHs TeHO-
¢poHza ABNISAETCS AKTyaIbHBIM.

B cBs131 ¢ TeHneHIMel CHIKEHUsT YPOBHS KU3HH Ha-
CeNIeHUs PsAl CTPaH, a TaKXe CO 3HAYMTESBHBIM Jedu-
LIUTOM OEJIKOBBIX MPOLYKTOB IMUTAHUSI BO3HUKJIA HE0O-
XOIMMOCTD B pa3paboTKe W CO3JaHUK Ha OCHOBE COBpE-
MEHHBIX TEXHOJIOTMH KAYECTBEHHO HOBBIX ITPOIYKTOB
MUTAHUST HAa PACTUTENBbHOU OcHOBe. KoToprle oTimya-
JIUCh OBl HE TOJIBKO MHUIIEBKYCOBBIMU CBOMCTBAMU U CTa-
OWIIBHOCTBIO TIPH XPAaHEHUH, HO U JIOCTYITHOCTBIO BCEH
CJI0SIM HaCeJICHUSI.

[TpropuTeTHBIM HaITpaBJIEHUEM HayKH TaK:Ke SIBJISIeT-
Csl COBEpILEHCTBOBAHKME TEXHOJIOTMM OOOTAIleHHs IMH-
LIEBBIX MPOAYKTOB MaKpo M MUKPO HYTpPHUEHTaMH, I0-
JIy4eHHBIE ITyTeM KOMIUIEKCHOH nepepaboTKu M IPou3-
BOJZICTBO NMPOIYKIMH M3 HETPaJUIIMOHHBIX NCTOUHUKOB
CBIPBSI.

K umeny Hambonee MepCrieKTUBHBIX PAcTeHWH yHH-
BEPCATBHOIO HA3HAUEHUS] MHOTHE CHELMAINCTBl OTHO-
cAT amapaHT. PonuHoi storo pacrenus ssisiercs FOx-
Hast AMepHKa. YHUKaJIbHBIE eT0 CBOMCTBA MOATBEPKIe-
HBI COBPEMEHHBIMU UCCNIeIoBaTeIAIMU. AMapaHT UHTEH-
CHBHO BO3[E/IBIBAETCS B TOPHBIX paiioHax Hemana, MH-
muu, Mekcuke u [lepy. B nocieanee Bpems IiaHTauuu
amapanTa yBenmuwiuck B Kurae, Adpuxke, CIIA, Ka-
Haje. B 3Tux cTpaHax NpUMeHSIOT Kak 3epHO aMapaHTa,

TaK 1 €ro JMCTOBYIO MaccCy.

AMapaHT - OJHOJIETHEee pacTeHue, NpUHAJIexKallee
ceMeiicTBy (aMapaHTOBBIE). XOpOIIO AJaNTHPOBaH K
KJIMMATHYECKHM YCIIOBUSM Y30EKHCTaHa Ui MPOM3-
pacraHus1. 3aCyXOyCTONYMB, JTIOOUT TEIIO U CBET, CAMO-
OTBUISIEMBII U YCTOMYMBBIA K Pa3NMYHBIM 3a00J1€BaHU-
AM, OBICTPO U JIETKO aJalTHPYyeTcsl K HOBOMY MECTY.

BoicoTa crebns mpesbiaer 2-2,5 merpa. BepxHsist
YacTh 3aKaHYMBAETCS CJIOKHBIM KOJIOCOBHUIHBIM COIIBE-
THEeM (TIpsAMOI WK cBUcaloIel MeTenkoit). KopmoBslie
WIM OBOIIHBIE COPTa MMEIOT JUIUTENIbHBINA BEreTaloH-
HBII NEpUO, a ceMeHa amapaHTta Menkue (okono 1,4
MM), SIDKHE, YEpPHBIEC, PO30OBbIC, JKEJITHIE WM 3EJICHBIC.
OntumanbHas Temneparypa st pocta 20-30 rpagycos,
MO3TOMY JIy4IlIMiA IEPHOJL BEreTaliy NPUXOANTCS Ha ce-
penuny Mas. IlonHoe 1BeTeHMe HacTymaeT depe3 110
nHer. CeMeHa co3peBaloT B CEpeiMHE CEHTSOPSI.

B Hacrosiee BpeMs CYIIECTBYIOT ThICAYX BUOB aMa-
paHTa, 1 B V30ekucrane ero BbIpAllIMBAIOT TpEUMYIIC-
CTBEHHO KaK JACKOPATUBHOC PACTCHUC.

Martepuansl u MeToAbl. Llenpio padboTh sBIIsSIETCSA
MCCIIeIOBAHNE XMMHUYECKOTO COCTaBA IKCTPAKTOB, TOJTY-
YEHHBIX U3 JIMCTHEB AMAPAHThI, IPOBE/ICHUE OUOXUMHU-
YEeCKOU OIEHKU (PU3UKO-XUMHYECKUM METOIOM.

[IpoBeneHo nccreoBaHue MO OIpeeIeHII0 XUMITUe-
CKOT'O COCTaBa JIUCTHEB amMapaHTa METOIOM BBICOKO3(-
(peKTHBHOM KUJKOCTHOU XpoMaTorpagum.

PesyabTarhl n 06CyK/1eHHe. AMApaHT - TEIJIONI0-
6uBoe pacTeHue. PacTeHne Takske XOpOLIO pacTeT B CO-
JIOHOBATHIX ¥ TOPHBIX paiioHax. B 3aBHCHMOCTH OT ycio-
BUIl OKpYyKalolleil cpebl ypoxail aMmapaHTa MOXHO CO-
OUpaTh HECKOJIBKO pa3 3a BEereTalMoHHbIA riepuof [ 1,2].
B Hacrosmee BpeMsi BO BCEM MUpE BEmyTCs MCCIEN0-
BaHUs MO pa3paboTke 3(PphEeKTUBHBIX TEXHOIOTHI MTPO-
MBILIJICHHON MepepadoTKU CEMSH aMapaHTa pa3inyHbl-
M criocobamu. Mcrionb3oBanre 00paboTKH ceMsH ama-
paHTa B Pa3iWyYHBIX MPOAYKTAX OIpeeNsercsl nuccie-
JIOBaTeJIsSIMU ITyTEM KCIIEpUMEHTOB. B HacTosiiee Bpe-
MsI aKTyaJIbHO TTOBBIIICHHE TTHIIEBON W OMOTIOrMYeCKON
LEHHOCTH IMHUILEBBIX TPOAYKTOB [2-4]. [lo cux mop MHO-
TMe YYeHble MUpPa U3YYasll XUMUYECKUI COCTaB pacre-
HUSI aMapaHT 1 ITPOBOAMIIN COOCTBEHHBIE UCCIIEI0BAHUS
[5]. B vactHocTH, yuyenble Benckytonuc u Kpaysiuc
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(Texnonornueckuit yHusepcuret Kanyca, JIutsa) noka-
3aJIM, 9TO OEJIKM CeMSH aMapaHTa U UX COCTaB COCTOSIT
u3 a1bO0yYMHMHOB, IIOOYJIMHOB, IIIOTEJIMHOB M MPOJIAMH-
HOB. SITTOHCKUE y4eHble YCTAHOBUJIM, UTO CIIEJble ceMe-
Ha amapaHTa coJep:kaT BUTAMUHBI TpyMIibl B, a B pe3yiib-
tare ucciepoBanuil B 100 rpammax cemsiH cozepxarcs
pubodnasus (B2), nuarus (B3), mupunokcus (B6), do-
JeBast ¥ IOHTATEHOBasI KUCIIOTHI.

AMapaHT - OJHOJIETHEe pacTeHKe, MPHUHAJIeKallee
ceMelcTBy (amMapaHTOBBIE). XOpOIIO agalTHPOBaH K
KJIMMaTUYECKUM YCJIOBUAM Y30eKHCTaHa Ul MPOM3-
pacranus. 3acyXxOycTONUMB, JIOOUT TEILIO U CBET, CaMo-
OITBUISIEMBII M YCTOMUMBBIN K Pa3IM4HbIM 3a00JIeBaHM-
SIM, OBICTPO U JIETKO aJalTUPYeTCs] K HOBOMY MeECTY.

Boicota crebns npesbimaer 2-2,5 merpa. BepxHss
YacTh 3aKaHUMBAETCSI CIIOXKHBIM KOJIOCOBHJHBIM COLIBE-
THeM (TIpSAMOI Wi CBUcAloIel MeTenkoi). Kopmosbie
WM OBOILHBIE COPTa UMEIOT AJIUTENbHBIA BETETAINOH-
HBII TIepuoj, a ceMeHa amapaHTta Menkue (okosno 1,4
MM), SIDKUE, YepHbIE, PO30BBIE, KEJIThle WU 3eJICHBIE.
OnrtumanbHas Temneparypa A pocra 20-30 rpagycos,

MO3TOMY JIy IV IEPHOA BEreTaly IPHXOANTCS Ha ce-
penuny Mmas. IlonHoe nBereHue Hactynaer yepes 110
nueil. CeMeHa co3peBaloT B CEpeIMHE CEHTSIOPsI.

B Hacrosimmiee BpeMs CYIIECTBYIOT THICSIM BUIOB aMa-
paHTa, ¥ B Y30EKHCTaHe ero BHIPAINMBAIOT NpeuMyIle-
CTBEHHO KaK JIeKOpPaTHBHOE pacTeHMe.

B xone Hameil HaygHO! paOOTHI MBI BBIOpau 2 BHIa
pacTeHust aMapaHT, KOTOPHIX BEIPAIMBAIOT B AMEpHKe.
1. Amaranthus Cruentus. 2. Amaranthus Tricolor.

AMapaHT NpeBOCXOOUT TPaANLMOHHBIE KYJIbTYpPbI 110
COIIePKaHUIO IMUTATENIBHBIX BEIIECTB, OCOOEHHO OEJIKOB,
)KUPOB U BUTAMUHOB. Ero OeJyIki XapakTepu3yloTcst OIl-
TUMAJIBHBIM COOTHOIICHHEM He3aMEHHMbIX aMHUHOKHC-
JIOT, B TOM YHMCJIe JIM3MHA, KOTOPbIA SIBJISIETCS] NEePBOi
JIMMHUTHPYIOLIEH He3aMEeHUMON aMHUHOKHMCIIOTOM OEJIKOB
3epHa MIIeHULB 1 pxu [5-13].

KonnyecTBo BUTAMHHOB Ipyniisl B 1 Gesika B IMCThSIX
2 COpTOB aMapaHTa MoKa3aHo Hke (Tadmuisl 1 u 2).

Taxoke U3y4aii KOJIMYECTBO TSKEIIBIX METAJUIOB B CO-
CTaBe JINCThEB, CTeOJIEl M KOPHEH aMapaHThbl, KOTOphIe
npuBe/ieHbl B Tabnuiie 3.

Ta6muua 1 - KonuvectBo BuTamMuHOB rpymmbl B u 6enka B 100 r sircra amapanTsl (amaranth red microgreen)

HanMeHOBAHME HoKasaTesell SKCHEepPUMEHTAJIbHBIE Pe3yJIbTaThI, T/MJI
10 r - 100 M 10 1 - 200 mn

KomnmyectBo skcTpakTa B Boze:

Butamun C 1,382 0,9371

Burtamun B1 0,187 0,078

Butamun B2 0,720 0,397

Buramua B6 0,661 0,296

MaccoBasi 10151 GEJTKOB 24.4%

MaccoBasi 1osst 3(pUpHBIX Macen -

Tab6mura 2 - KonuuectBo BuTaMuHOB rpymmbl B u 6enka B 100 r yvicta amapanT (amaranth red pomegranate

tricolor)

HanMeHOBAME HoKa3aTeel DKCIepUMeHTAJIbHBIE Pe3yJIbTaThI, T/MJT
10 r - 100 M 10 r - 200 M

KonuuecTBo 3kcTpakTa B Boje:
Buravma C 0.14 -
Buramun Bl 0.12 0.05
Buramun B2 0.11 0.06
Buramun B6 - -
MaccoBag 1o O0eKoB 24.4%
MaccoBast 1os1 9pUpHBIX Macen -
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Ta6muna 3 - KosmuecTBo TsikeIbIX METAJLIOB B COCTABE JIMCTHEB, CTeONel 1 KOpHEeH aMapaHThl

HaumeHoBaHue mokasarenei

Pesynbrarsl MCTbITAHUI

JIucTps aAMapaHThbl

Cre0o1s1 aMapaHThI

KopHuu amapaHThI

MaccoBast qosist pTyTs, MI/Kr

MaccoBag 071 MBIIIbSIKA, MI/KT

11,82

0,02

MaccoBas 10 KaaMKsi, MI/KI -
MaccoBag gom4 kene3a, MI/Kr 4,48 2,34 2,27
MaccoBas goss HUHKa, MI/Kr 0,77 0,52 0,21
MaccoBag 10714 0J10Ba, MI/Kr 7,33 - -

W3 Tabnuiisl BUTHO, UTO B COCTaBE JIMCTHEB, CTEONEH
Y KOpHEeW aMapaHThl He OOHApYKeHbI METAJUIBl PTYTh
MBIIIbSIK, & B COCTaBe CTeONsi U KOPHH, He OOHapykeH
0710B0. OGHAPY>KEHBI KeJIE30 U LIMHK B COCTABE JIUCTLEB,
cre0nelt 1 KOpHei aMapaHTHI.

Ha ocHoBe aHa/M3a XMMHUYECKOTO COCTABA OCTAHOBH-
JIUCh Ha TepepabOTKH JIUCTHEB.

TexHoJIOorus nepepadOoTKH JIMCTHEB AMAPAHTHI, COIEP-
JKAIUX MOJIE3HBIX BEIECTB, BKIIIOYAET CEAYIOIHE TeX-
HOJIOTHYECKHUE MPOLIECCHI:

TexHomnormueckuii mpouiecc Ne 1 - u3MesbYeHHe pac-
THUTEJIBHOTO ChIPbS;

TexHomnornueckuyt mporiecc Ne 2 - SKCTparupoBaHue
BOJIOM, CITUPTaMU, BOJAHO-CIIMPTOBBIMU PACTBOPUTEINS-
mu [14, 15];

Texnomnornueckuit mporecc Ne 3 - MHOroctaauitHas
OUMCTKA BBIIENISIEMBIX TOJIE3HBIX BEILECTB, HAIPUMED,
BUTAMHHOB U OCJIKOB;

Texnonorunueckuii mpouecc Ne 4 - pasaeneHue BUTa-
MHHOB U OEJIKOB METOIaMM KOJIOHOYHOM Xpomarorpa-
(pum, MPOTMBOTOYHOTO pacHpeneneHusl Mpu IKCTPaAK-

A KUIKOCTb-KUIKOCTh, N30MPATEIbHON IKCTPaKIIH-
en;

TexHonornueckuil npouecc Ne 5 - craHgapTU3aLMsL.
W3yuyan XUMUYeCKHA COCTaB CeMsIH, KOpHEH, cTe0eH,
JIMCTbEB 3TUX BUAOB. Ha OCHOBe aHaIM3a XUMUYECKOTO
COCTaBa OCTaHOBWJIMCh Ha TIepepadOTKH JIUCTHEB.

BrpiBoJbl. AMapaHTy MOXHO BBIpALIMBATh B pas-
HBIX KJIMMAaTUYECKUX YCJIOBHUAX U TIOTYYUTH ypomaﬁ
HECKOJIBKO pa3 MpH MePHOJIe BhIPAIUBAHHUS.

Pe3ynbTaThl UCCIeI0BaHUS TOKA3bIBAIOT, YTO B COCTA-
B€ JIUCTHEB alwapaHTa, BI)IpaLLlCHHbIX n3 2—X pa3HbIX BU-
JOB amapaHTa, nprBe3eHHbIX u3 CIIA, nokanmu3oBaH-
HBIX B KJIIMMATUIECKUX YCJIOBHSX PECITyONrKY Y30eKu-
CTaHa, cofiepkutcst Oorbiiie Geska, YeM aMapaHTa, Bbl-
parrensoro B CIIIA.

[Mpou3sBeeHO CPaBHUTENbHBIA AHATN3 XUMHUYECKUX
COCTABOB CaKEHIIEB JIUCThsI aMapaHToB. Takke aHaIu3
MOKAa3bIBAIOT, YTO KOJIMYECTBO BUTAMMHOB BBIIIE, YEM
HAIIIMMHU COPTAMHU aMapaHT, BBIPAIIICHHBIX B PECITyOsIu-
KU Y30eKucTaH.

OrmpeneneHo KOJIMYECTBO TKENBIX METaIOB B CO-
CTaBe JINCTBbEB, CTeOIel ¥ KOPHElH aMapaHTHI.
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K¥PAMBI OCIMIIK KOCIIAJTAPBIMEH BAVBITBLIFAH CYTKBIIIKbLI/IBI
OHIM/IEP TEXHOJIOTHSICBIH KACAY

A.M. Omapammesa'*, M.T. Areauiaosal, 3.9, Ilyabi?
lKa:saK 6usHec koHe TexHomorust yauBepcuteTi AK, Acrana K., KazakcraH,
H.H. Boposx1ioB atbiHaarkl HoBocHOMp OpraHuKaITbIK, XUMESI THCTUTYThI, HoBOCHOMpCK,
Peceit ®eneparusicel

e-mail: aigul-omar@mail.ru

ByJ1 Makanagarel 3epTTeyIiH MaKCaThl - KypaMbiH/Ia KapOTHHI Oap eCiMIiK KOcIachiMeH OalbIThIFAH AlllbIThI-
JIFAH CYT OHIMIHIH TEXHOJIOTHSCHIH Xacay. 3epTTeyIliH OarbIThl JIOTUKAIBIK, CTATUCTUKAIBIK, AHAJTMTHKAJIBIK, 3€PT-
TeyJepai jKoHe TeXHOIOTHUSIIBIK, 9JliCHAMAITBIK, IPUHITUIITEP MaliIaTaHyFa HeTi3/Ie/TeH.

3epTrTey UJIesICHIHBIH XaHAIBIFBl TAMAKTHIH OalBITHUFAH (DYHKITHOHAIBIK, HHTPSAUEHTTEPIH - aKybI3/Ibl, MAHBI-
3161 MaIapIbl, TAFAMIIBIK, TAJIIBIKTAP/bL, ©Mipre KaXeTTi BUTAMUHIEP MEH MUKPOJIEMEHTTEP/Ii TYTHIHYAB KaM-
TaMachI3 Tyl YChiHa/Ibl. Bera-kaporuHre Oail ackabak, MOpeci KOChUIFAH AllIbITHUIFAH CYT OHIMiHIH TEXHOIOTHSI-
CbIH 33ipiiey (PyHKIMOHAII/IBI TAMAK, OHIMIH KYPY/IbIH HHHOBALMSIBIK, TOCLITI OOJBIIT TAaObLIA/IBI.

Ackabak IMmopeciH KOChIMIIA 3aT peTiH/e MaiifaiaHy KYIITi aHTHOKCUIAHT OOJIbIIT TaObUTATHIH JKOHE a/laM JIeH-
cayJIbIFbIHA OH dCep eTeTiH OeTa-KapoThHre Oail OHiM jKacan/Ibl.

CoHBIMEH Katap, acKkabak, MmopeciH KOcy eHiMre XaFbIM/IBI IOM MEH XOII hic 6epei, OyJ1 OHBI TYTHHYIIbUIAP
YIIiH TapTHIMIBI €Tei.

CoHpaii-ak, ackabak, mopeciH KOCHIMINA PeTiHe MaiaataHy KOJOTUSIIBIK, Ta3a MIEIIiM OOJBINT TaObUTATHIHBIH
aTar eTKeH XOH, OUTKeHi 0J1 6acKa Karlai/a TacTalybl MyMKiH acKabaK eHIipiCiHiH KaTAbIKTAPbIH Al JaaHa/Ibl.

Ocpuraiiina, ackabak, MOpeci KOChUFaH alllbITBUIFAH CYT OHIMIHIH TEXHOJIOTHSICHIH 93ipJiey JKOFaphbl TYTHIHY-
IIBUTBIK, KacueTTepi Oap (pyHKIIMOHATIB TaMaK ©HIMAEPiH KYPYIbIH KaHA KoHE MEepPCHEeKTUBAIBI TCUT OOMBITT
TaObLIAIbI.

Ty#ingi ce3aep: OaFbH CYT, (PYHKIIMOHAIIBIK, TAMAK, HHTPSAUEHTTEp, OAWBITHUFAH CYTKBIIIKBUIIB OHIM-
Iep, ackabak, ackabak e3beci, ackabak IoHAEpiHIH cy30e IecepTi, cy30e IecepTiHiH TEXHONOTHSICH, pelenTypa,
[JTI0KO3a 111apOaThL.

PABPABOTKA TEXHOJIOI'N KUCJIOMOJIOYHOTO ITPOAYKTA,
OBOTAIIIEHHOI'O PACTUTEJIbHOM JJOFABKOM
A.M. Omapammesa'*, M.T. Areguinosal, 3.9, Ilyani?
1 AO Kazaxckuii YHUBEPCHUTET TEXHOJIOTHU 1 Ou3Heca, r.AcraHa, Kazakcras,
HoBocubupckuii HHCTUTYT opraHnmdeckoi xumuu umenn H.H.Boposxiiosa,
r. HoBocu6upcek, Poccniickas ®eneparys

e-mail: aigul-omar@mail.ru

HCHLIO HUCCIICA0BaHU A ﬂaHHOﬁ CTaTbU ABJIACTCA pa3pa60TKa TEXHOJIOTMH KUCJIOMOJIOYHOI'O MPOAYKTa, obora-
IMEHHOI o paCTHTCHLHOﬁ /:[062131(012, COACpKAllMMU KapOTHUH. HaHpaBHGHI/IG I/ICCIIC,I[OBEIHI/Iﬁ OCHOBAHO Ha HUCIIOJIb-
30BaHUHM JIOTUYECKUX, CTATUCTUYCCKUX AHATTUTHYCCKUX I/ICCHCIIOBaHI/Iﬁ N TEXHOJIOTHYECKHUX METOIOJIOI'MYECKHX
MPUHIMUIIOB. HoBuzHa HAEU UCCIIEAOBAHMA 3aKJII0YAaCTCA B TOM, YTO PEKOMEHIYETCA 00eCIIeunTh l'IOTpe6.HeHI/Ie
060FaIJ_ICHHLIX q)yHKIII/IOHaJ'ILHI)IX MUAMIEBBIX UHI'PEANEHTOB - 66)'[1(8., HE3aMCHHUMBIX JKUPOB, MUIIEBLIX BOJIOKOH, BU-
TaMUHOB U MUKPOIJIEMEHTOB, HeO6XOIII/IMI>IX JJIA JKU3BHEACATCIIBHOCTU. Pa3pa60TKa TEXHOJIOTUU KHUCJIOMOJIOYHOI'O
MpOAYKTa C ,HO63.BII€HI/I€M TBIKBEHHOI'O ITIOPE, KOTOPOE ooraro 6€Ta-Kap0TI/IHOM, MpEaACTaBIACT coboi MHHOBalIn-
OHHBIA noaxoa K CO3JaHUIO (byHKI_[I/IOHEUIbHOFO MNPOAYKTA NMUTAHUA.
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Hcnonp3oBanue THIKBEHHOTO IMOpe B Ka4€CTBE lIO6aBKI/I MO3BOJIACT CO34aThb MIPOAYKT € BBICOKMM COACPKAHUEM
66Ta—Kap0TI/IHa, KOTOpI:IfI ABJIACTCA MOIIHBIM dHTUOKCUIAHTOM U MMECT IOJIOKUTEJIbHOC BIMAHHC Ha 310POBbE
YECJIOBEKA.

Kpome Toro, 1o6aBiieHie THIKBEHHOTO IIOpe MPUIAeT NPOLYKTY IPUATHBIA BKYC U apOMaT, 4To JeiaeT ero oosee
NPUBJIEKATEIIbHBIM U151 IOTPEeOUTENeH.

Tak:ke crout OTMETUTDb, YTO UCHOJb30BAHUE THIKBEHHOI'O IMIOPE B Ka4E€CTBE )10621131(1/1 ABJIACTCA IKOJIOTMYCCKH
6€e30IacHBIM PpemI€HneEM, TaK KakK OHO ITO3BOIAET UCIIOJIB30BATh OTXOABI OT ITPOU3BOACTBA THIKBbI, KOTOPBIE B IIPO-
THUBHOM CJ1y4ac MOIJIN ObI OBITH YTUIU3UPOBAHBI.

Takum 00pa3zom, pa3paboTKa TEXHOIOTMK KUCIOMOJIOUHOTO MPOYKTA C I00ABICHHEM THIKBEHHOTO IIOpe Tpejl-
CTaBJIsIeT COOOH HOBBIH M MEPCTIEKTUBHBIN MOIXO/ K CO3/IaHUI0 (DYHKIIMOHAJIBHBIX IPOIYKTOB IUTAHUS C BBICOKUMH
HOTPeOUTENILCKMMU CBOMCTBAMHU.

KuroueBrble cioBa: cBexee MOJIOKO, (PYHKIIMOHAIBHOE UTAHUE, UHIPEJUEHTbI, 00OTallleHHbIE MOJIOYHOKHC-
JIbIe TTPOMYKThI, THIKBA, THIKBEHHOE IIOPE, TBOPOKHBIN JECEPT U3 CEMSH THIKBbI, TEXHOJIOTMSI TBOPOKHOTO JIECEpPTa,
pelenTypa, NIIOKO3HBII CUPOIL.

DEVELOPMENT OF TECHNOLOGY FOR FERMENTED MILK PRODUCT
ENRICHED WITH VEGETABLE ADDITIVES

A.M. Omaralieva'*, M.T. Agedilova!, E.E. Schultz?
'Kazakh University of Technology and Business, Astana, Kazakhstan,
2Novosibirsk Institute of Organic Chemistry named after N.N. Vorozhtsov, Novosibirsk,
Russian Federation,

e-mail: aigul-omar@mail.ru

The purpose of the research in this article is to develop the technology of a fermented milk product enriched
with a plant additive containing carotene. The direction of research is based on the use of logical, statistical
analytical research and technological methodological principles. The novelty of the research idea lies in the fact
that it is recommended to ensure the consumption of enriched functional food ingredients - protein, essential fats,
dietary fiber, vitamins and microelements necessary for life. The development of technology for a fermented milk
product with the addition of pumpkin puree, which is rich in beta-carotene, represents an innovative approach to
creating a functional food product.

Using pumpkin puree as a supplement creates a product high in beta-carotene, which is a powerful antioxidant
and has a positive effect on human health.

In addition, the addition of pumpkin puree gives the product a pleasant taste and aroma, which makes it more
attractive to consumers.

It's also worth noting that using pumpkin puree as a supplement is an environmentally friendly solution, as it
makes use of waste from pumpkin production that might otherwise be discarded.

Thus, the development of technology for a fermented milk product with the addition of pumpkin puree represents
a new and promising approach to creating functional food products with high consumer properties.

Keywords: fresh milk, functional nutrition, ingredients, fortified lactic acid products, pumpkin, pumpkin
puree, curd dessert made from pumpkin seeds, curd dessert technology, recipe, glucose syrup.

AnpanTta. CoHFBl XbUIZapia TaMaKTaHy Macelieci ©HIMIEpIiH CalmachlHbIH TOMEH/IEYl MEH CYPaHbICTHI TO-
Gipkarap ceGenrepre OaiIaHbICTbI OipiHIIII OPBIHFA [IbI- JIBIKTA KAMTAMAChI3 €T€ ajMaybl, OHBIH HOTHXECiH-
KKaHbI CO3Ci3, OJlap/bl atarn aWTCaK: SKOJNOTHSUIBIK, Op- Jie Oi3[iH JAeHCayIbIFbIMBI3IbIH dJcipeyine okeneni. Op-
TaHBIH OY3bUTYbl, OPraHU3MIe KaXeT KOMIOHEHTTep/iH TaHW3MHiH KeOiHece, TaMaKIIeH, CyMeH, ayaMeH JKOHE
KETKLTIKCI3 TyCyi, KYHIENIKTI AyphIC TAMAaKTaHOay, ca- [opi-IopMeK 3aTTapbiMeH OapaThlH 3MSH/ABI 3aTTapipl
TIachl TOMEH a3blKTap aHe T.0. IIBIFApyAbl KaMTaMachl3 eTyre KyIIi SKeTKIJKCi3, Ty-

9KOJIOFI/I$[J'[I)IK OpTaHBIH HalIapJaykhl, OH)lipiJ'IeTiH MAyMCH KYpeCyre KayKapcCol3blibl aJaM OPraHU3MI1H1H
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aypyra Te3 MaJJIbIFYbIHbIH OipaeH-0ip xoisl [1,2].

Kenreren xpuimap OOWbI TAMaKTaHy OarbITBIHJIA FhI-
JBIMA TaMaKTaHy TEOPUsCHIH TYBIHIATKAH OaKpLIay-
Jap, 3epTTeyliep MeH TalliayaapablH HOTHKECI TAMaKTa-
HyFa 3aMaHayu Ke3kapac ycbiHIbl. COHIall OarbITThIH
6ipi- CYTKBIIIKBUIIB OHIMICP TEOPHsICHI, Ojiap agam-
3aTThIH FACHIPIap OOWMBI OMIPITiK SHEPTUSACHIHBIH MaHbI-
31IHI KO31, OHBIH (PM3UKATIBIK, KYPHUTYBIHBIH jKoHE KOJIa-
YBIHBIH HETi31, aJaMHBIH aKbUT-OM KbI3METiHiH MaHBI3/IbI
(paktopnapel MeH TiperiHiH Oipi. Af3aga Herisri pej-
Il aTKapaThlH aJIMACTHIPBUIMANTBIH TaFaMbIK, 3aTTaphl
(asMacTHIpbLIMAlTBIH aMUHKBIIKBUTIAp (AK), mopy-
MeHJIep KOHEe MUHEpPaJIb 3aTTap) 0ap CYTKBIIIKBUIIbL
OHIMIEp - aKybl3, KeMmipcy, Maii, I9pyMeH, MUHEpa-
JIbl 3aTTap, TaFaMJbIK, TATIIBIKTAPFa joHe T.0. Oaid, o
TaFaMHBIH Heri3ri ke3i 6osbir Tabbutagpl. Onapisl KeT-
KIJTIKCI3 TYTHIHY aF3aHbIH KYKIIaJIbl )oHe 0acKa aa cu-
MATTaFbl aypyJapra Kapcel Typy KaOileTiH TeMeH[e-
TETiH, aJiaM OOUBIHIAFHI AJIMACY TIPOIIECTEPiH, (PU3NOIO-
THSUTBIK, KBI3METiHiH Oy3bUTyBIHA oKemeai [3].

OYHKIMOHABIK, )KaHa OHIM TYPiH 3ipiey ol agam
ar3achlHblH Oenrit Gip (PyHKIMSICHIH KaKCapTy Mak-
caTblHA NainajaHbIaThiH eHiM. OchlFad OalIaHbICTH
CYT OHIMJEpiHiH, aTan alTKaHAa (PyHKUIHOHAIIbl MH-
rpeqreHTTepMeH OalbITBUIFAH XKaHAa TYPJepiH Xkacay
KOHE KYPY, COH/Iail-aK OJNApIIBIH TYTHIHYIIBUIBIK KACH-
eTTepiH Oaranay ofIiCTepiH a3ipiey O0achiM OAFBIT OOJIBIIT
TaObuIapl. OCBI TYPFbIIA CYTTiH TAFAMJIBIK, XKoHE OHOJIO-
THSUTBIK, KYHABUIBIFBIH €CKepill, KypaMbIHIa KapOTHHI
6ap eciMIiK INUKi3aThIMeH OANBITHUIFAH CYT KBIIIIKbLI-
Ibl (PyHKIIMOHAJIJIBIK, JKaHa eHIM - cy30e jJecepTiH eH-
Jipy TEXHOJOTHSICH MEH PellelITypachiH Kacay 3epTTey
JKYMBICBHIH 63€KTCHAIPEe]i.

OciM/IiK IMKI3aThl Y3aK YaKbIT OOWbI KOITereH aypy-
Japabl emMaey YIOiH je, JIABH ally YIIiH Je KOJIJaHbl-
JFaH, OyJ1 onmapAsl TaFaMABIK Kocrajgap MeH mapadap-
MAIIEBTUKANBIK, TIperaparTap peTinae (pyHKIMOHAIBI
TaMakK, eHiMJEpiHiH TEeXHOJIOTUSCHIHAA OpHAJIACTBIPYyFa
MYMKIHIIK Oepei.

OciMIOiK MaTepuagapblH OHIIpicTe ©HIMIi Oailbl-
Ty HeMece TaraMJbIK KOCIa peTiHje KOoJJaHy Herizie-
MeciHe OailyIaHbICTBI OipKaTap FhUIBIMH JKYMBICTap XKYp-
Ti3UITeH, 9p TY Pl ©CIMAIK MaTepyaiapsl Heri3iHae CyT
eHIMEpiH (DYHKIMOHAJIH OAFBITHIH 3€PTTEY/E; TEXHO-
JIOTHSTHBI KETUTHIPY KoHE TaFraM/IbIK KYH/BUIBIK TTeH ca-
Ma KepCeTKIIITepiH jKaKkcapTy OarbiThIH/A JKOHE OJiap-
Jbl KeH TypAe MpPaKTUKAIBIK TYpPFba KONAAHY 3epT-
TenreH. Bys GarbITTa FBHUIBIMFA YIJIKEH Yilec KOCKaH
aJIBIC JKOHE KaKpH metennik: Arrumosa JI.B., ['aBpu-
noBa H.B., I'maronesa JL.E., ['omy6eBa JI.B., IyHuen-
ko H.U. xone oranapik: Tynrabaeea T.Y., YomaHoBa

V.4., AiumapaanoBa MLK., Xa3raesa A.7K. cusKTbI
FaJIBIMJIAPIbIH eHOCKTepiH/e KapacTeipbuiraH. YKabaibl
HIMKI3aTThl KOJIJIAHA OTBIPHIIL, Cy30€ OHIMIEPiH OHIipy
TEXHOJIOTUSICHI Kacayibl. OHIMI kacay YIIiH OipTeKTi
JKYHeHI jkoHe jkabaiibl IMKi3aT KOHIEHTPATHIH aTy d/1ici
yCbiHbULIBL. CYT OHIMAEPiH, COHBIH ilIiHIE MYKKHUIEK,
KaJlakai, KbIMBI3/IBIK, payliaH xamoac, Kabdaibl eceTiH
MIMKi3aTTHIH 12 KOMIO3UIMSCH YCHHBIIAAH [4, 5].

JKymepicTa KypaMblHIa KapoTHHi Oap eciMIOiK Koc-
najapbiMeH OalbITBUIFAH CYTKBIIIKBULAB OHIMEPIiH
TEXHOJIOTUSICBIH JkKacay MacartanraH. JKymbicta Kypa-
MBIHJA KapOTUHI 0ap eciMIiK KOcHagapbIMeH OaibIThi-
JIFAH CYTKBIIIKBUIIB OHIMACPIIH TEXHOJOTUSCHIH Ka-
cay MaKcaTTajiFaH. 3epTTeyIiH KYMBICHIHBH MaKCaThl
- eCiMJIiK IIUKi3aThIHAH GHOJIOTHSLIBIK, OeJICeH 1l 3aTTap-
JIBI ATy 3aHIBUTBIKTAPBIH KOHE OJap/bl AIIBITHUIFAH CYT
CYCBIH/IapbIH, KOCHaJIbl OalThUIFAH OHIMJEP OHIIPY TeX-
HOJIOTUSICHIHIA KOJIJIAHY/IBI 3ePTTeY.

ACKa0aKThIH TUETAJIbIK, JKOHE eMJIK KacHeTTepiHe
GaiiyaHbIiCThl acKkabak kapThUlail hadprKaTTapbiH CYT
JKOHE KYpaMbiH/A CYTi Oap eHiMepiiH perenTypaia-
pbiHa maiaananyra 6onamsl [6-9]. Ockl Herizne Akmona
00J1bIchl MUy pHHCK eJ1/1i MeKeHiH/Ie ecipijireH ackabax,
JKOHE KeNTipiIreH ackaOak, JaKbpULIaphbl KaHAIaH caybl-
JIFAH CYT HETi3iH/Ie TTI0K03a CUPOOBIH KOJIIaHbII Cy30e,
ackabak IMopeciH aryia )XYMBICTBIH MaKCaThl OOJBII Ta-
OBLIAEL.

Marepunangap MeH daicrep. Kocnapnanran xy-
MBICTBI JKY3€re achlpy YIIiH IIHMKi3aT MeH TaMak eHiM-
JepiHiH carmackl MeH Kayilci3firine KOWBUIATHIH TH-
THeHANBIK TaJalTapra COMKec XoHe apHalbl 3epTTey
QicTep MeH KaJrbl KaOblIJaHFaH CTaHAAPTTap KoJaa-
HBUIIBL Tajjay, (pU3MKa-XUMUSIIBIK KOHE OpraHoJiern-
THKAJIBIK 3eprTeyiep. CyT koHe CyT OHIMAEPiH TYThIHY-
IIBUTAPIbIH Kalaybl GOMbIHINA HAPBIKTBIK, 3epTTey Aici
peTiHje cayajaHama KOJIaHbUIIBI.

3eprreyai Kyprizy yuiH oObeKTi peTiHze AKMona
o6bickiHbiH, Poinna aysel, XKIIC «Arpogupma Ponu-
Ha» IMIApYyalTbUIBIFBIHBH CHBIP CYTi XoHE MUYypHHCK
ackalarbl JKoHE KelTipireH acKadak, JaKbLIaaphl, kKaHa-
JIaH CaybUIFaH CYT MaiilaNaHbLIIbL.

CyTTiH THFBIBOBIEFBH aHbIKTay 1760-2008 MemCT
KP HopMaruBTiK KykaTka colikec OoiibHia, —20°C
TeMmeparygarbl CYTTiH KeJeMAIK cajMaK eJIlIeMiH
cTaHapT GOMBIHIIA KAHA CAYBUIFaH CYT aJIbIH/bL.

CyT KypaMbIHIIaFbl KYPFaK, 3aTThl aHBIKTAy, CYT Ca-
MAChIH MAChI3AH/IBIPHUTFAH KYPFAK, CYT KAJIbIFbl MOJI-
miepiMer aHbiKTaIbl. Cy30e jKoHe OfaH KacalblHFaH
eHimMaepaiH KypambiHgarsl burrasiel [OCT GoiibiHina
OaJIFbIH CYTTiH KYpPFaK 3aTTapblHBIH MAacCaJbIK YJIeCi
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12,5 teH, oHBl ApOUTpa)abl omic, JyneHKoB amicTepi
6ovibiHia KMCK-Hbl Kansintsl (popmysa OoWMbIHINA,
KYpaMBIHIaFbl Mail MeH KypFakK 3aT, bUIFal MeJIIepiH,
AM-2 KYpBUIFBICEIMEH pe(PPaKTOMETPUKAIBIK 9/IiCTIeH
anbIKTaIapl. CYTTEH aJbIHFAH eCellieH, UCTIICHTeH
cymbH ecebiner cytreri KMCK-HbIH maibI3p! aHBIKTAT-
JTBL.

JKautmbl KAHTTBIH MACCAJTBIK, YJIeCi KYPMbIH/IAFbI JIaK-
To3a pedpakromerpMen aHbIKTALABl. CYT KoHE CYT
OHIMIEPIHIH KBIIKBUIIBIFBH AHBIKTAY THTPUMETPUSI-
nbIK aHamn3 (CepeHceH ojiciMeH) xyprisinmi. Turpre-
HETiH KBIIKBULABIKTH! aHbIKTay yiuiH ICO 5538-2013
COUMKeC TUTPUMETPHUSUTBIK, 9JTiC KOIAHBLIIIBL.

AcCKaOaKThIH OpPraHOJENTUKAJIBIK, ~CHITATTaMAaJIaphl
T'OCT 5204-2003 TasantapblHa COMKEC aHBIKTAJ[bI.
ACKa0aKTBIH CBIPTKHI TYpi, IICYy Iopexkeci, aybUIia-
PYAIIBLIBIK, 3USIHKECTEPiHiH OOMybI, CHIPTKbI KOCHAJIAp
KoHe 0acka J1a KeMicTep CHUSIKThI OpraHOJENTUKABIK,
KepceTKimTep aHbKTanabl. Kemictin memmepi [OCT
7502-98 coiikec KeJeTiH MeTaJL JIIIey TaCachIHbIH Ke-
MeriMeH aHBIKTAIIbl. AcKabak KeMiCTepiHiH (pr3MKa-
XAMUSUTBIK, TapameTprepid 3eprrey yiid [OCT 5204-
2003 crangapTTaphl MEH apHalBl HYCKAYJIBIKTap KOJIa-
HBUIIBL. AcKaOaKThIH butFaiabuibirbl MEMCT 9404-88
KOMeriMeH aHBbIKTaJIIbI.

AubiHFaH ackabak Mopeci KOchUFaH cy30e necep-
TiHiH (pusmKa - xumusuibIK, kepcerkimrepi [OCT 6oii-
BIHIIIA: BUFAJIBUIBIKTHIH YJilec camarbl 'OCT 3626-73;
oencenai KpUKbUIIbUIBIK, [OCT 32892-2014 Garanan-
TIBL.

HaTm:kesiep MeH TaJKbLIAYJIApP. 3epTTey HHICAHBI
petiage Akmona oomsickiHBIH PonnHa aymsl, JKIIC «Ar-
podupma PojtiHa» 1IapyaniblIbIFbIHBIH CHBIP CYTi KOJ-
JAHBUIIBI.

3eprTeyni KYprizy YIIiH OObeKTi periHme Mwudy-
PMHCK acKaOarbl jKoHE KENTipijireH acKadak JaKbLUIIaphl
MangaJIaHbUIIbL.

OnapnplH (PU3HKO-XUMHSIIBIK, MUK POOUOJIOTUSIIBIK,
carachl MeH Kayircisairi 3eprrengi. 3eprrey OipHelie
Ke3eHjiepre OetiHe i, opOip 3epTTeyre 3 YJIri aablH/IbI.

1-ke3eHae FBUIBIMM TEXHUKAIBIK MMAaTEHTTIK aKma-
patThl sxoHe Kazakcranmarbl (pyHKLIMOHAJIIBIK MaKcaT-
Tapra eHiM HapbIFblHA TAJIAY KYPriziaii.

2-Ke3eH/ie KYpaMblHa KapoTHHI 6ap eciMiK IIHKi-
3arhl periHie MUYypHHCK acKaOarbl jKoHE OHBIH JOHI
aJbIHABL. OCIMIIK MIMKi3aThIHBIH (PU3UKO-XUMUSLIBIK,
KYpaMbl OpraHOJIENTUKANBIK, KOHE KYPAMBIHIAFbI YITbI
3NIEMEHTTEePHiH KOpCeTKIITepi HOPMATHUBTIK CilTeMe-
Jiepre cay 3epTTesi.

Perienitypa sxacanblHbI OakblIay HYCKACHI KENTipii-
JIi. OHIMHIH camnabK, JOM/AIK KOPCETKIITEpiH apTTHIPY
MaKCaThIH/A TJIIOKO3a CHPOIIbI AJTBIHIBL.

3-ke3eHJie acKabak Mmopeci xKoHe acKadaK JI9HI KOChI-
JIFaH cy30e JIeCepTiH 3epTTey HOTHKENePi TaIAaHIbl.

4-ke3eH/ie ackabax MOpeci )KoHe acKadakK, JoHi KOCHI-
JIFaH cy30e JiecepTiH OH/AIpy TeXHOJIOIHUsIChl MEH ChI30a-
HYCKACHI JIAHbIH/IAJIIbL.

KopbIThIH/IBI Ke3eH/Ie OHIMHIH SKOHOMUKAIIBIK, THIM-
JIUTITI aHBIKTAJIIBI JKOHE OHJIPICKE €HT13y YCHIHBUIIBL.

Cy36e decepmin 6HOIPY MEXHONOZUSICLIH 3ipaey

Haiibiananrad cy30e JecepTi TypaKTaHIbIPYIIbI 3aT
MEeH oMK XOII HiCTeHmiprim (ackadak, e3deci MeH
ackabaK TYKbIMbI) KOCBUIFAH MaliChl3 MacCTEpIeHIeH
CYTTEH IIBIFapbUIa/IBL.

TeXHOJOTHAIBIK, TIpoliecC OeNTUIeHTeH TOpTIMIeH
OEKIiTUIreH CaHUTApJbIK, HOpPMalap MEH epexesepii
CaKTail OTBHIPBII XY3€ere acblpbUlybl THiC. Apanac cy36e
JIeCepTiH OH[IPY TICiTiHE OHJIPICTIK aIIbITKbIHBL J1aii-
piHAay Kipeni. Cy30e JecepTi KaJbITacaThiH Oemrisi
Oip TeXHONOTHUsA 1-CypeTTeri TeXHONOTUSIIBIK, CXeMaMeH
GOMBIHIIIA KYPri3ijei.

Onoipicmiy, MexHON02USABIK, NPOYECE Keneci onepauu-
anapoar mypaovl:

[ukizaTTel KAOBUTIAY KOHE TaHBIHIAY;

78-80 °C Temnepatypana KocnaHsl macTepiey ;
YHbITY TeMIiepaTypachiHa JIeiH CaIKbIHAATY;

38-42 °C temneparypana anisity;

Apanactelpy;

AlbiTy;

CappIcynsl KYIO0;

Maccans! Oynay.

TypaKkTaHIBIPFBILITH XKOHE JOM/IK KOCIIaHbI EHTi3Y,

37-42° C Temmeparypara JeiliH apanacThIpy KOHE
CaJIKBIHJIATY;

35-37° C temneparypasa emmen-opay;
49 C neftin CAJTKBIH/IATY KOHE CaKTay;

Cy30e JiecepTiH ©H/1ipy TEXHOJIOTUSCH KeJleci onepa-
IWSTapAbl KAMTHIBL:

[ukizaTThl KaObUIIAY KOHE JaHbIHAAY

MaiichI3nanIbIpbUIFaH CYT CYTTi KaObUIgay Typasibl
HYCKAyJIbIKKa COIKeC CaHbl MeH carachl OOMbIHINA Ka-
OBLIIAaHAIEI.

Awwimy npoueci

CyTTi YUBITKbIHBI OiPIKTIpiN aJIbIHFAH BAHHA/IA Alllbl-
Tajbl. AIIBITKBIHBI MAMCHI3 CYTKe anuAODUiIbIi TasiK-
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IIaHbIH, bonrap TasKIMackHBIH, TepMOpWIBII CTPENTO-
KOKTBIH Ta3a JaKbUIAAPBIH KOIAaHa OTHIPHII JAHbIHAAN-
Ibl. AIIBITKBIHBI IIMKI3aT caJMarbiHA 5% MeJepi-
Jie JailblHaIFaH MalChI3JaHABIPbIIFAH CYTKE caJlafpl.
AUIBITBUIFAH CYTTI MYKUSAT apajlacTbIpa/ibl ’KOHE ThIFbI3
YUBIHABI aJiFanfa Aedid 3-3,5 caraT yibITagpl. ALUbITY-
JIbIH asIKTanybiH yiibira pH 4,3-4,5 KbIIIKbULIBIFbL 00~
piHIIA HeMece CapbICyABIH TUTPJICHIEH KBIIIKbUIIBIFbI
Goiibama 60-70°T, yiionl - 120-140 OT rten.

Kocnanwr 6ynay

AKyBI3 TIacTachl CapbiCyblH OyJaraH Ke3[e XXOrapbl
TEMIIepaTypaHbl NMaigajlaHy YHbIFaH aKybl3 OeJlliek-

TEepiHiH MeJIIepiH eqayip apTTeipanbl, CapbICyIblH K-
ITi OesniHyi Oaityanapl, OHBI OyJIay apKbUIB K OeJriri
a3aiTaMbl3 JKOHE aKybI3 Maccachl CapFbILI HEMECE KpPeM-
Ji Tycke ue 6osazapl, TeXHONMOrUsIIBIK MPOLIECT Keen-
nety yiriH CapbicyabH 6ip OeJiri Ka3aHABIKTaH KYHbI-
JIajibl, COaH KeiiH MaccaHbl apajacThlpy apKbUIBL.

CIMOIK KOMNOHeRmiH Oaiibinoay - acKabak, e30eciH aj-
JIbIH a1a JaibIHIaf b )KoHe AJIJIBIH ajla KybIPY KoHe co-
JIaH KeiiH ackabak, JoH/IepiH YCaKTal/Ibl.

ANbIHFaH KOCNAHbL CAAKbIHOAMY, 2A10K03a wapoa-
MbIH KOCY HCIHE WAlIKay;

cenapatreanay (MaflIslIEFREHA
GafiTaHBICTE! HOpMATAY)

¥

Cyaa xafiHaty
100 °C Tevm-1a el ~~
3-4 MEHYT mIHIE MafiCEI3 CYT Kuterei

JIHMOH IRIELEH KOCY
(maccacsr 0. 2%)
W

TacTepmzamms (78 80°C 15 —
20cek ycray )

v

Nuametp: 1.7 MM enexten
STKIY

CymTy(28-32°C) |

v

Kamsmmsl Kyprak 3at

W
‘¥ﬁmiammmryl l

KYpaMEIHA JefiH
KAHHATV

L4
T mowosn mapGaTsm xocy |
_l_.
AcKaOaKThIH JafiEIH
e30eciH apamacTHpy
7
| Ackabax, esbecH K30 |
v

| Camasmaary(4-6°C) |

Acrabar
exbect

v

| Capsicy 5! Demin aTy

| Yririmres

acxabax JaEi
\ P4

Ippamik JecepTiH BITRICKA KYI0 ‘

W

|

CamsEmry(2-6°C) |

!

Tacsmanzay

Cyper 1 - Cy30e naiibiHIaybIH TEXHOIOTUSUIBIK, ChI30a-HYCKACHI

Byvin-myio, oyein-myro, maydpanay;

OHIMII CAJNIKBIHAATKAHJA BUIFAIABIH Ka3euHMeH
JKOHE CapbICYNIBIK aKybI3apMeH CiHyi eceOiHeH eHiM-
HiH TYTKBIPJIBIFBI MEH OepiKTiri apramsl, OyJI ©HIMHIH
KOHCHCTEHIIMSICHIH JKaKCcapTyFa BIKman eremi. [laiibH-
JajiraH ackabak, e30eci MeH ycaKTasiFaH ackabak JoH-
JepiH ayieiHFaH Maccara Kocy 75-80°C kesinpe 5-7 mu-
HyT Oo¥bl nacrepiey, 23-27°C neiin cankpiHaary, 23-
27°C temneparypaja enmen opay xkoHe 2-6°C neiliH
CAJIKBIHZIATY KYprisuieni. OHIMHIH cankpiHgaysl 4°C
JKOFapbl eMec TeMIlepaTypaga cakTay KaMepaslapblHAa
Kyprizieni. CankplHIaraHHaH KeWiH ©HIM caTyfa Xi-

Gepisiesi. OHIMI cakTay Mep3iMi 72 caraTThl Ky pauipl,
OHBIH illIiH/Ie TEXHOJOTHUSJIBIK MPOLIECC asAKTAJIFaH COT-
TeH OacTarl KocirmopbiHaa 18 cararTaH acmaipl. Amib-
FaH CYT OHIMJIEpiH CaKTay Ke3iHJe OTKi3y OapbIChIH-
Ja cakTay TemreparypachiHbiH 3°C apThIK ayBITKybIHA
XKOJI OepijIMelisli, epiTUIreH allbiFaH CyT OHIMIepiH ca-
TyFa 5K0J1 OepiMen/li. AJIbIHFaH OHIMHIH KaFbIMIbl IOMi
MeH uici 6ap, eciMJIiK IIMKi3aThIHA COUKeC KeJlelli, KOH-
CHCTEHIIUSICHI )KYMCAK, OIPTEKTi, KAFHIMCBI3 HiCl KOK.

OHiMJi nonuMepsti KanTamara cagagbl. JJaiieiH eHiM-
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HiH MHKpPOOUONOTUSUIBIK Kayircizairine 75-80°C 5-7
MHUHYT KbUTy OHJIEY KOHE IJIIOK03a HIOPOAThIH eHri3y
APKBUIBI KO KETKi3UIe .

Cy30e neceprine apHaJiFaH NIMKi3aTThl, 6CIM-
JIiKk KOMIIOHEHTTepiH ipikTey

Apanac cyT eHIMIEpiH aly YIIiH MaifaJaHbUIaThH
HIMKI3aT TOMEH/IETi/Iel TananTapra cail GoJybl THiC:

- 6acka TOJNTHIPFBIIITAPMEH OipiKTipreH Ke3ie eHiM-
re JI9M MeH UiCTiH alKbIH KaFbIMChI3 pEHKTEPiH Oepmey
Kepek;

- OHIM/Ii OUONOTUSUIBIK, OeJICeH Il 3aTTapMeH OalbITYy.

OHIMHIH OpraHOJIENTUKAJIBIK, KOPCETKIITepiH (Jo-
MiH) JKaKcapTy YIIiH, COHJAil-ak KeMipcyiap MeH
KYPFaK 3aTTapAblH MeJIIIepiH apTThIpy YIIiH ©Himre
cy30e eHIMJIEpiH eHAIpy Ke3iHjae KOJJIAHBUIATHIH eH
KOJDKETIMJII KeMipcy/apablH Oipi OOJBIT TaObLIATHIH
KaHT eHTi311/i.

Kanm aamacmuipronu - 2aokoza wapoamvin any
a0ici

['mioko3a 1mepOathl ajty 9MiCi XKyrepi KpaXMaJblH IJT0-
KO3aHBIH TY31JTyiMeH KbIIIKbUIIAHIBIPA/IbI, COIaH KeHiH
¢pepMeHTaTUBTI caxapuUKaIMAHBI KOCBIMILIA KYPri3y-
re 60J1a/Ibl. ITI0KO3a CHPOMBIHBIH, KBIIKBIIIBIK, CENapy-
JIM3AIUACH KBICBIMMEH JKY3€Te aChIpbLIa/Ibl ’KOHE OHBIH
Iopexeci Temrnieparypa, pH koHe eHziey yaKbITHIHBIH 63-
repyiMeH peTTesiesi.

I'moko3a mepOaThl TYTKIP KoHE kKaOBICKAK, CYHBIK

0aJ CUAKTHI, MOJIIIP, TYCCi3 XKOHE JIoMi ©Te KarbIMIbI,
TOTTi, OipaK KaHT MeH (PPyKTO3a CUSIKTHI €MeC OHIM.
I'moko3a cuporsl - THAPOIN3 KOHE KpaxMaJlibl Ta3ap-
TY apKbLIbl QJIBIHFAH MOHOCAXapUITEpPAiH CYJIBl epiTiH-
ni kocracel, 60°C TemmiepaTtypaja cyga epufi Kakchl
epui, kayutopus Memepi 320 kkain (kemipcynap: 80 r
TeH). KakeTTi TYTKBIPIbIK, ITeH CYHBIKTBIKTHI Ty YIIiH
CHPOIITHI KbUTBITHIM, Oipak oHbl 100 °C-TaH KOFaphl Kbl-
31pIpMay Kepek, cebebi OyJ1 IoKko3aHbIH KeOyiHe oKe-
JIyi MYMKiH.

JecepT yariiiepiHiH OpraHOMENTUKAIBIK, CUMaTTama-
napsl 20 GayuIbIK MKaa OOMbIHINA OaraaH/Ibl. Op UH-
JIVKATOp OOMBIHINA MaKCUMAIIBI OAILT 5.

OHiMi Garasay KeJieci KpuTepuilyiepMeH peTTei:

18,5-ten 20 OGatra jieiiiH, cama KaTeropusiChl «eTe
KAKCBI»,

e 16,5-teH 18-re meitid 4 0yl «KaKChI»,
¢ 16-14 6anmn «KaHaFaTTaHAPIBIK» JICT OaFaIaHa/IbI.
* 13.5-TeH TeMeHAEYi IOMHEH IIbFapblIabl.

OpraHoJeNTUKAIIBIK, (PU3NKA-XUMUSUIBIK JKOHE MUK-
POOHONIOTUSIIBIK, KOPCETKIITep OOMbIHINA acKabak, Ko-
ChUIFaH JIAiiblH Cy30€e MyCC CalachlHBIH KOpCEeTKill-
TepiHe TayapTaHy 3epTTeyjiepi Ky pri3iiii.

TI'miokoza wiapbamein any T'moko3a NopOaTHH SHIi3y
CaHBIH aHBIKTAY YIIiH 3 YJITi 3epTTeNfl, OPraHOJIeNnTH-
KaJIBIK KOPCETKIlITep OOMBIHIIA €H JKaKbIHAaThUTFaH Ne
2 yari (10 rpamMapIk) 1 - KecTene KOpceTireH.

1 Kecre - I'moko3a mopdatbiH cy30e JiecepTiHe eHri3y caHbl

KaHT anmMacTbIprsI

Canmarbl, T

I'moko3a mepoaTsl

5[10]15

2 Kecre - AckaOaKThIH XUMHSUTHIK, Kypamsi [10]

Atayi Tambip )KEMiCTiHepJIjH opraimia Kypamel, 100 1 xeyre *kapamIpl OeJTiKKe MIAFBIT ecenTereHue, %
cy aKybI3 | Mailylap | KeMipcynap | TaFaM[IpIK| KJIeTY4aTKa | OpraHUKAJIbIK, KYJI
T IObI- KBIIIKBLT Aap
KTap
ackabak | 834 | 1,0 0,1 6,3 2 1,2 0,1 1,1
3epmmey Homuoiceci: OPTAHONETITUKAIIBIK KOPCETKIIl MBI

OolibIHINIA eH OHTAIIBI HycKa Ne 2 yirici 10 T.

BiprekTi xkyiieni xkaHa eHIM/II jkacay YIIiH jKoHe IIH-
Ki3aT KOHUEHTPAThIH aJly 9[ici YChIHBUIIBL. KyMmbicTa
cy30e siecepTiHe apHaJFaH TOJNTHIPFBIITAP KOMIIOHEHT-
Tep -ackabak, MeH acKabaK TYKBIMBI KOCTIATIAPBI TAHJAI-

IieOUeTTIK MaJliMeTTep OOWBIHINA, TONTHIPFBILITAP
peTiHzie KapoTuHre Oail keMic-KeKeHiC ackabak IeH
ackalak, TYKbIMbl INMKi3aT peTiHOE TaHIAN AJbIHIbL.
Ackabak TyKbIMIapbl TeMipre, MbICKa, MarHUire, Map-
ra”erke koHe (pocopra, KaJIbIHiA, HATPHUA, KU, MbI-
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philil, cesieH, (hONuiA KBIIIKBLIbE XoHe HuaruHre 6ai. Co-
HBIMEH KaTap, YJIIAChIH/IA TaiIaIbsl JOpyMeHaep, TilTi
K xone T MeH MUKpO3JIeMEHETTepAiH Kell MeJIIepiH
Ke3ziecTipyre Je Oonajpl, 0acka KOKeHICTepMEH Calibl-
CThIpFaH/la HUKOTUH KbIUKbUIBI - PP Butamuni (0,4
MI) KOHE KapOTHMH - npoBuTamMuH A (9,4 wmr) kemn
[10]. AckabakThlH XUMHSLIBIK, KYpaMbl 2 - KecTeqie Kop-
cerinreH. Keneci ke3eH/ie OpraHoJIeNTUKANBIK, (PH3HKA-
XUMHUSUIBIK, KOpCETKilTepre, cy30e JecepTiHiH XUMHUsI-
JIBIK, KYpaMbIHa 3epTTey Ky pri3iiai.

Ackabak, niopeci Kocolaran cy36e mycc y-nzinepitin,
0pP2aHONeNMUKANBIK, CUNAMMAMANAPBIH MAA0ay

Bakputay yuirici - Cy36e mycc Herisi 6omnpl. Acka-
6aK, MIOPECiHIH op TYPIIi MeJIIIepiMeH YIrijiep AaibiH-
mangel,%: 0; 5; 10; 15; 20; 25; 30.

Yori 20%-ap1 ackadak, mopeci 6ap NeS mecepTiHiH eH

JKOFAPBl OPraHOJIENTHKAIIBIK, KOPCETKIIITEPi KOPCeTTi
JKOHE OTe KaKChl [Tl OaramaHabl. JlecepTiHiH KaJribl
acepi - 20 Ga.

* NoS5 yiiri - GipTeKTi, HO3iK KYPBUIBIMBI Oap, OpTaIlia Thl-
FbI3, HOPMATUBTIK KYKaTTApIbIH TANANTAPbIHA TOJIbI-
KTai ColiKec KeJIeTiH xkeMic OesexTepin (5 6aw), Ka-
HBIKKAH OipTeKTi eMec (5 6asut), 1oMi Tasa, KarbIMIIbI
KBIITKBUIIBIFBL Oap (5 6ast), acKabaKThIH Hici 9peH ce-
3ineni (5 6amn).

e Ne 6 yiri - 25% - ackabax MeJepi)

e Ne 7 yari 30% -ra peiiin ackabak MeJmiepi, onaH api
VJIFAIOBIMEH XOIIl UiC KAPKBIHIBUTBIFBIHBIH KOHE acKa-
GAKThIH epeKIlie TOMiHiH KOFapbLIaybl OalKaIbl, TOI-
TBHIPFBIII OOJIIIEKTepiMEH COMKECTIITIK OaliKaIbl, oap
yiriH No6 yIIriHiH xairsl 6asbl 18 60ssl koHe yiIri
Ne 7 - 17.6 (3- xecre).

3 Kecre - Ackabak MopeciHiH MaccaiblK yileciHe OaiIaHbICThl Cy30€ MycC YIITiIepiHiH OpraHOJIENTHKAIIBIK,

cunaTTamasapbl

Ipiktey Hycka | AckaOak MmopeciHiH Cara KepceTKilIiHiH aTatybl, OaUIIbIK, Oaranay

JIaphl caHsl, % goMi | Tyci | mici | Koncucrennms sxome | JKammsl 6aymt
CBIPTKHI TYPi

1 0 6akpLIay 5,0 5,0 5,0 | 4,9 19,9

2 5 5,0 50 |50 |49 19,8

3 10 49 48 |48 |50 19,5

4 15 4,9 48 |48 |50 19,5

5 20 5,0 50 |50 |50 20,0

6 25 4.6 46 |44 | 44 18

7 30 4,6 44 | 44 | 42 17,6

AJutbIHFaH MaJiMeTTep cy30e JecepTiHe pelienTi OoibiHIIA acKabak, mopeciHiH Meoepid 20% Ierinjie eHri-

3Y/iH OPBIH/IBUILIFBIH KOPCETEi.

Cy306e ecepTiHiH OpraHONENTUKANIBIK, KOPCETKIIITEPiHiH CUMaTTamMmackl 4-kectejie OepijreH.

4 Kecre -Cy30e necepTiHiH OpraHOJENTUKAIBIK, KOPCETKIIITEpi

OHim Kepcetkimrep ataysi
CeIpTKH TYpi, KOHCH- | [lomi, nici Tyci
CTEHIIUSICHI
cy36e | Ilacra Topizni Giprek- | Ta3a, KpIIKbUICYT, O6TeH uiccis, | EHrizinren TOJITBIPFBIIITHIH
Jecep- | Ti, ceprimi, OipKeiKi | KOCBUIFAH ©CIMIIK TONTHIPFBINTA- | TYCiHE TOH, OapiblK  Macca-
Ti YHBIFaH, ra3 Ty3yci3 PBIHBIH acKabak, JoMi 6ap, ToTTi cpl OoWbIHIIA OipKeNKi allIbIK
caprbIlI-KpeMIi

Cy30e necepTiHiH AOMJIIK KaCHETTepiH ©CIMJIIK TeK-
TEeC TONTBIPFBINITAPMEH CYT IIMKi3aThiH illiHApA aybl-
CTBHIpyMeH Oarajnay Ke3iHAe eHIMHIH OapJblK, KOMIIO-
HEeHTTEep/iH KaKChl JOM/IK YIUIeCIMALTIriHe Ue eKeHIIT1

AHBIKTAJIJBbI.

AJIBIHFaH JiepeKTepli Taijgay o3ipJieHreH ©HIMHiH
’KOFapBl carachiH KepceTei. IpiMIiik recepri skeMic -
Ki3aThlHA COMKeC, OOTEH IOMCI3 JKOHE WMICCi3 KarbIMIbI
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Jomi MeH wmici Gap. KoHcucTeHmsichl GipTeKTi Kypbl-
JibiM/IbL. BHTi3iIreH KocaHbiH TYCi Oapiblk Macca 00ii-
BIHJA OIpPTEKTi TapasiFaH.

Ackabak xoHe ackabak JIoHI KOCHUIFaH cy30e eHi-

MiHIH (PU3HKA-XUMUSUTBIK, KOPCETKIIITEPiHiH Taibl-
361K Metiepi avbKTanapl. MEMCT tanantapbiHa coii-
Kec MaichI3 cy30e YIIiH bUFaiibiH Kypambl 80% acria-
yBI Kepek (5 -kecte).

5 Kecre - Cy30e mecepriHiH (hU3MKa-XUMHUSIIBIK, KOPCETKIIITEPI

Kepcertkimirin arayst Ackabak koHe ackaOak JIoHi KOCBUIFaH cy30e
JiecepTiHe curnaTTama/HopMachl

blnranapiH ynec canmarsl, % 65+0,9

Caxapo3zaHblH yJiec caiMarsl, % 22+ 0,8

Kpmxpoiapuisik, pH 5,6

Pocaraza HKOK

Kyprak 3at KypambIHAAFbl MAHIBIH YJiiec cal- | 6

Marbl, % KeM eMec

Ackabak TIOpeciHiH yJiec caiMarsl, % 20

Ackabak, TYKbIMIAPbIHBIH YJIeC caiMarbl, % 10

KbIKpUIIBUIBIK, ~T 120

Temneparypa, °C 2-4

Kerreren Toxipubenik 3epTreysiep HOTHKECiH e Cy30e JecepTiHiH ’kaHa TYpiHiH petenTypach xacaigpl. Cys-
6e neceprinin (100 kr cy30e necepriHe MIAKKAH/A) PELIETITYPAChl 6-KecTe/le KeNTipUIreH jKoHe KaTbKY/IAIUSIIBIK

KapTachbl )XaCaJIbIHbI.

6 Kecre -1Ilukizar GesikTepiHiH calMarbl OOMBIHIIA apa KAThIHACHI

KommnoneHnttep Maccansik, yneci % | Kyprak 3at memmepi %
Cy36e 60 12,75

Ackabak, mopeci 20 2,3

Kenrripinren ackabak moHi (yHTakTanrad) | 10 10

I'moko3a cuponst 10 0,12

Bapnbirst 100 25,17

OcbLaiiia, XKO0Faphl caralisl cakTay Mep3iMi MeH Ty p-
JIi TYTHIHYIIBUIBIK, KacHeTTepi 6ap

OHIMJII ayryFa 0oaibl. OHIMHIH KOFaphl KBIIKBUIIbI-
bl 1alibIH OHIMHiH OpraHOJIENTUKAJIBIK KOPCETKIIUTEPiH
HaIlIAPJIATIIAN/IB! JKOHEe KYpaMbIHa OesICeH i KBIIIKbUT
Ty3riiTep 6ap eHiMepre TOH KBIIIKBUIABIKKA COMKeC
KeJei.

KopbiThiHabl. Ackabak reH ackalak, JoHAepiHeH
KacajFaH mopeci O6ap cy30e mgecepTi MeH Kypaybl-
LITapbIH TEHIePIMALIIriH, OPraHONENTHUKAIBIK KOpCeT-
KillITepiH, EHri3UIeTiH KeMiC HIMKi3aThbIHbIH (PU3MKa-
XAMMUSIIBIK, KOPCETKIIITEpPre 9cepiH eCKepe OTHIPHII, pe-
LENTypa, OHIIPY TEXHOJIOTUSICH 931 pIIeH/I.

Penenitypara eHrizisieTiH ackabak, e30eci MeH acka-
0aK JoHepiHiH OHTAibl caHbl (Maccaman 20% mope
koHe ackabak gonaepiHeH 10%), penentypaiblk, KOM-

TOHEHTTEp MEH eMIC IIMKi3aThbIHbIH JalblH 6HIM ca-
TIACHIHBIH, KOPCETKIIITepiHe OipJieCkeH ocepi aHBIKTAN-
Jbl. Ackabak TeH ackaOak [IoHJEpiHeH jKacajFaH ITio-
peci Oap maibiH Cy30e JecepTi CarachlHBIH KOpPCETKi-
HITEPiH OPraHONENTUKAIBIK, (PU3UKA-XUMHUSUIBIK, MUK-
POOHOJIOTHSIIIBIK, KOPCETKIIITEpi OOMBIHINA TayapTaHy
3epTreyJiepi Ky prizuii.

Ackabak KEeMICiHiH CalachlH OPraHOJICITHKAIIBIK
JKoHE (PUBMKAIIBIK-XUMUSUIBIK, KOPCETKIIITep OOMbIHIIA
6aranay 'OCT 7975-2013 rtanantapblHa COWKECTIriH
KOpCeTTi. AJIBIHFaH SKCIIEPUMEHTAIIb] IepeKTep acKa-
0aK TMiopeciHae MEeKTUHAI 3arTap, (-KapoTHH, KaJui
KOHE KJIeTYaTKa CHSIKThI OMOJIOTHSUIBIK, OeJICeH i Hy TpH-
eHTTep Oap eKeHiH KepceTei.

7Kemic MMKi3aTbIH €HTi3y KOFapbl TYTBHIHYLIBUIBIK
KacueTTepi 6ap TaraMAbIK KYHJBUIBIFBI KOFapbl ©HIM-
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EFFECT OF ION-OZONE ON THE RHEOLOGICAL PROPERTIES OF THE
PASTA PRODUCT PREPARED BY ADDING ADDITIVE TO SOFT WHEAT
FLOUR

G.T. Daribaeva!*, N. Zhexenbay', V.Ya.Chernykh?
I Almaty Technological University Almaty, Kazakhstan,
Federal scientific center of rheology of food media NIIHP, Moscow, Russia,

e-mail: Daribaeva.80@mail.ru

An important way to eliminate the lack of durum wheat flour required for pasta used in the diet is to expand
the range of food products enriched with functional ingredients that have a positive effect on people's health.
The main direction of our scientific work is the production of a new type of pasta product by using the high-
quality triticale wheat containing biologically active substances, which is used as a high-potential raw material
for domestic production. By adding triticale flour to soft wheat flour, preparing a new range of pasta products,
it is possible to increase its rheological properties by treating it with ionozone. According to the results of the
research, it was observed that the elasticity of the dough increases by 3 mm, the deformation of the dough by 13
J, and the strength by 45.06-58 grams.

Keywords: triticale, pasta, strength, dough deformation, elasticity, soft wheat, mixture.

BJIMAHUE NOHO30HA HA PEOJIOTUYECKHUE CBOMCTBA MAKAPOHHBIX
N3 JEJINU, IPUTOTOBJIEHHBIX C TOBABJIEHUEM CMECHU K MAT'KOU

MIIEHAYHON MYKE
I'.T. lapu6aesa'”, H XKekcenbaii', B.fl. Yepubix>
'AO «ANMATHHCKUI TEXHONOTHYECK U yHUBepcuTeT», AnmMarsl, Kazaxcran,
2CI>e;[epam>HbH‘/’1 HayYHBIN IeHTp peosnorun numeBsix cpeq HUMXII, Mocksa, Poccus,

e-mail: Daribaeva.80@mail.ru

BaxHBIM CIIOCOOOM YCTpPaHEHUST HEIOCTaTKa MyKH U3 TBEPIbIX COPTOB MINCHUIbI, HEOOXOIMMOM JITSI MAKapOH-
HBIX M3[IEJIUi, UCTIONL3YEMbIX B PAIIMOHE, SIBJISIETCS PACIIUpPEHIE aCCOPTUMEHTA MPOAYKTOB MUTAHMUSI, OOOTaIleH-
HBIX (DYHKIIMOHAIBHBIMU MHIPEJMEHTAMH, OKa3bIBAIOIIMMHU MOJIOKUTETLHOE BIUSIHUE HA 3710poBbe Jioner. Oc-
HOBHBIM HAIIpPABJICHUEM Halllell Hay4YHO# paOoThl SIBJISIETCS TPOU3BOJICTBO HOBOTO BU/IA MAaKAPOHHBIX M3IEIUH C
HCIIOJIb30BAHMEM BBICOKOKAUECTBEHHO! MIIIEHUIIBI TPUTHKAJIE, COlepKalliell OMOIOrMUYECKH aKTHBHBIC BEIECTBA,
KOTOpasi UCIIOJb3YeTCs] KaK BBICOKOMOTEHIIMAIBHOE ChIPbE ISl OTEUECTBEHHOTO MpOU3BoACTBa. [{00aBiisass MyKy
TPUTHKAJIC B MYKY U3 MSATKOH IIIIEHUIBI TTPU MIPUTOTOBJICHUM HOBOTO aCCOPTHMEHTA MaKapOHHBIX U3/ICIUM, MOX-
HO TMOBBICUTh €€ PEOJIOrMYeCcKre CBOMCTBA IyTeM 00paboTKH HOHO30HOM. [10 pe3ysbTaTaM UCCiieJOBAHUI OTMeYe-
HO, YTO 3JIACTUYHOCTh MAKAPOHHOW MYKH yBenuuuBaeTcs Ha 3 mwm, aedopmanust tecta Ha 13 Ik, IpOYHOCTh Ha
45,06-58 rpamm.

KioueBble cioBa: TPUTHKAJIE, MAKAPOHHBIC U3/1€JTNA, TIPOYHOCTD, ,He(bOpMaLII/IH TECTA, JIACTUYHOCTDb, MATKasd
nmeHuna, CMeCbh.

“K¥MCAK, BUJIAT YHBIHA KOCIIA KOCBIT JAVBIHIAJIFAH MAKAPOH
OHIMIHIH PEOJIOTHUSJIBIK, KACUETIHE HOHO30OHHBIH OCEPI

I.T. Tapuéaesa'”, H ’Kekcen6aii', B.5I. YepHbIx>
I «Anmatsl TeXHONOTHSUIBIK Yuusepcuteti» AK, Anmarsl, KazakcraH,
2 «Han micipy eHepkaci6i FhUIHIMU-3epTTey MHCTUTYTh> ®MATFM Mackey., Pecei,

e-mail: Daribaeva.80@mail.ru
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TamakTaHy panvOHBIHIA KOJIIAaHBUIATHIH MaKapoH ©HIMiHe KaKeTTi KaTThl OMJail YHBIHBIH JKEeTiCTIeYITTriH
KOIOZIBIH MAHBI3Ibl TOCLTI aJaMIapAblH ACHCAYJIBIFbIHA KaFbIM/IBI 9CEp €TeTiH (DyHKIMOHAIAB MHIPEJUEHTTEPMEH
GalfbITPUIFAaH TaFaM ©HIMJEpPiHiH acCCOPTUMEHTIH KEHEWTY OOJbII TaObula ibl. T'bUIBIMU KYMBICHIMBI3[BIH OACThI
GarbIThl KOJIZIA Oap, OTaH/ABIK OHJIPICTKE XOFapFbl MOTEHIMAIBI IMKi3aT peTiHle KONAaHbUIAThIH, KYpaMbIHIa
OUOJNOTHSUTBIK, OeJICeHl 3aTTaphl 6ap TpUTHKale OMAANBIHBIH JKOFApPFbl CYPHIObIH MaianaHy apKbUIbl MaKapoH
OHIMIHIH *kaHa TYpiH eHaipy Oobi Tabsutamsl. JKyMcak Oumail YHBIHA TPUTHKAJIE YHBIH KOCY apKbUTHI MaKapOH
OHIMIHIH kaHa aCCOPTIMEHTIH JalbIHIaN OTHIPHIIT, OHBl HOHO30HMEH OHJICY apKBUTB PEOJIOTUSIIBIK, KACUETIH apT-
ThIpyFa 00J1a/ibl. 3epTTey HOTHKEC OOMBIHINA MAaKAPOH YHBIHA KOCIA Mai1anaHy apKblUlbl CO3BUIFBIIITBIFG 3 MM -
re , KambIp aecpopmarusicel 13 JIx -re, Gepikriiri 45,06-58 rpamra Oenrisi pexiMie apTaTbIHIBIFB OaliKasIbl.

Tyiiin ce3aep: Tputukae, MakapoH, OepiKTiliK, KaMbIp AehOpMaLUsCh, CepIiM/LTIK, XKyMcak Ouaii, Kocma.

Introduction. The main source of raw material for
traditional pasta products is crushed high-grade durum
wheat. When following the technological procedure of
production, pasta products are yellow-golden in dry
state, have high strength and are distinguished by the
transparency of water after long boiling, as well as
the light orange color without losing their shape and
sticking to each other. However, due to the scarcity of
durum wheat and its high cost, pasta must be made from
soft wheat flour or a lower variety of durum wheat.

In order to solve the problem of providing the
population with healthy food, the Government
of Kazakhstan is taking steps to create healthy
nutrition centers in the regions and districts, to enrich
food products with vitamins and microelements in
order to maintain a healthy lifestyle. Development
of production of food products enriched with
irreplaceable additives for the food industry; tasks of
creating and creating new food products specifically
aimed at prevention of various diseases and general
strengthening of human health are set [1]. Triticale,
which was studied as a mixture, is an agricultural crop
synthesized as a result of combining the chromosome
complex of two different botanical plants - wheat and
rye. In general, triticale is divided into two types: winter
and spring. In Kazakhstan, only one variety of winter
triticale “Taza” gives good yield in Almaty, Zhambyl,
South Kazakhstan regions [2].

One of the tasks facing the modern development
of food production technology is the development
and implementation of rational resource-saving and
environmentally friendly technologies. Analyzing
the data in the scientific and technical literature,
finding a solution to these problems is the use of
this ion-ozone technology. That is, the use of ion-
ozone water strengthens the spatial structure of
the adhesive protein and improves its technological
properties while ensuring environmental cleanliness.
There is no completely scientifically researched literary
information about the use of ionized water in the food

industry according to this technology. Therefore, the
question of studying the difference of its rheological
properties with the control sample was put forward
by mixing whole wheat flour with water prepared
by ionospheric technology [3]. The reason wheat is
ground whole is that the resulting flour contains all the
beneficial properties of the wheat grain, that is, whole
parts from the seed to the husk. Whole ground flour has
a high mass fraction of leeks, vegetable protein, trace
elements, vitamins of group B, E, PP and folic acid
amino acids.

The granulometric composition of the flour directly
affects its ability to absorb moisture, as a result, the
physical properties of the dough and raw product, the
strength and density of the pasta, and the preservation
of its shape depend on it. In this regard, if the
flour grains are too small, when kneading the dough,
adding a certain amount of water makes the flour
dough stretchy and less spreadable, while the flour
grains are coarsened, that is, when it is made from
semolina flour, the dough becomes more flexible and
spreadable. A larger amount of water is added to
increase the flexibility of the type developed from
baker's flour compared to shortbread flour. If this
is not the case, the elastic dough prepared from
bakery flour will be crushed through the holes of the
matrices As a result, the process of compression in the
auger chamber worsens, friction with the auger blades
increases, the mechanical destruction of the adhesive
material increases, its adhesive ability decreases, and as
a result, brittle pasta with poor strength is compressed.
In general, the most suitable flour for pasta production
is coarse semolina. According to the requirements of
the existing State Standard 12306-66 and 12307-66, the
coarseness of high grade pasta flour should be 200-350
microns [4, 5].

Materials and methods. Grain types taken for
scientific research were ground whole. Wholemeal
flour is a type of whole wheat that has been milled and
not sifted.
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The size of flour grains is 204 um and 309 um. The
rheological property of the dough depends on the type
of flour obtained and the temperature of the water. The
temperature of water necessary for kneading dough is
between 50-60 °C. Dough humidity was 37-38%. The
concentration of ionized water is 16.7x10°. The amount
of triticale flour, the size of dispersed particles and the
concentration of ionized water were taken as factors
affecting pasta dough and quality [6].

According to the scientific research work carried out

in order to increase the nutritional value of the pasta
product, a pasta product was prepared by kneading the
dough with ionized water to increase its rheological
properties by adding whole ground soft wheat flour
treated with ionozone mixture to whole ground soft
wheat flour. The rheological properties of the prepared
dough were studied in the alveograph device.

The properties of flour according to State standard
51415-99 (ISO 5530-4-91) were studied in the
alveograph device:

Figure 1 - Alveograph device

Determination of rheological properties and strength of pasta is carried out using a special device ”Structurometer

ST-27.

Figure 2 - Structurometer ST-2 device
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It is a device that determines the strength of
raw materials, semi-finished products and ready-made
food products. Aiming to determine the rheological
characteristics of food products, the study is carried
out on the basis of monitoring the kinetics (change of
mechanical load over time) and dynamics (measuring
the mechanical load on the depth of the indenter) of the
load force measured using the movement of different
indenters fixed vertically according to the speed law.

Results and discussion.The granulometric size of
the whole ground flour obtained from soft wheat of
the ”Almaly” variety and triticale “Taza” variety grain
obtained for the study is grinding is 204 um when a
current frequency was 50 Hz, while the grain size of
triticale obtained as a mixture grinding is equal to 309
um when used a current frequency of 20 Hz.

The main direction of our scientific work to

find a solution to the above-mentioned problems is
the triticale crop whole involved with flour using
ionized water alveograph based on consideration of
the rheological properties of the prepared pasta dough
device according to research was conducted. The
obtained data are shown in Table 1.

Using an alveograph, the method of determining the
physical characteristics of the dough is to knead the
dough from wheat flour and sodium chloride solution
at a constant humidity, check the standard thickness to
prepare a sample from the dough, blow them with air in
the form of a bubble, and note the difference in pressure
inside the bubble over time.

The alveograph device determines the physical
properties of pasta dough by air pressure resistance.
The elasticity, stretchability and deformation energy of
the studied dough were determined.

Table 1 - Alveogram parameters of pasta dough prepared from different dispersion ionized triticale flour and
ion-ozone water

Influencing factors Alveograph indicators
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The table describes the change in alveograph device
indicators when pasta dough made from whole wheat
flour is affected by 3 different factors. It was observed
that the concentration of ionized water affects the
rheological properties of the dough, that is, its elasticity,
stretchability and dough deformation. It can also

be seen that it depends on the amount of triticale.

Dispersed particle size 204 um, concentration of
ionozonated water 16.7 x 10 3 unit/g It was observed
that the elasticity of triticale added by 20 grams
compared to 10 grams increased by 3 mm, and
the dough deformation increased by 13 J when the
dispersed particle size was 309 microns. According to

the results of elasticity, the amount of 10% triticale
increased compared to 20 %. If we compare with these
values of the control sample shown in the table, the
indicators of all the samples of kneaded dough using
ionized water are high. It can be seen in the picture
below.

Elasticity is the ability of the dough to quickly
recover its original shape. According to the results of
this change, the elasticity of pasta dough increases by 2
times in the first experiment, 1.5 times in the second,
1.4 times in the third, and 1.47 times in the fourth
experiment.
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Figure 3 - Effect of triticale flour with ionized water on the elasticity of pasta dough

Too stretchy pasta dough has a negative effect on
the quality of the finished product, that is, it causes
a change in the shape of the pasta and increases the
crumbliness of the product. All these indicators depend
on the amount of glue in the flour. When the dough
is pressed and, accordingly, due to the increase in the
temperature of the dough, it goes to a uniform elastic-
stretchy form. The best elastic-stretchy form of the
dough is formed when its temperature is 55°C.

As the elasticity of the dough increases, its strength

and density decrease. Therefore, the structure of the
dough should not be too dense, too strong, too elastic-
stretchy, but should be kneaded in a certain way. In the
results of the conducted research, the elasticity of pasta
dough kneaded with ordinary water without ionization
did not show a significant difference.

The strength of pasta made from whole milled wheat
and triticale flour tested using a device for determining
the strength of pasta products is confirmed by the
results shown in the table below.

Table 2- Strength of pasta made from ”Almaly” wheat and "Taza” triticale.

No | Tests Whole wheat pasta | A product made from wheat flour
and water treated with ion-ozone

1 ”Almaly” wheat 162.6 g 207.66 g

2 ”Almaly” wheat + triticale 10% | 169.33 g 22733 ¢g

3 ”Almaly” wheat + triticale 20% | 182.33 g 212.66 g

According to the results of the research in the table,
the strength of pasta made from soft wheat flour
corresponds to 162.6 g, while the sample prepared
by treating this flour and dough kneading water with
ionozone increases by 45.06 grams. Adding 10 percent
of triticale to this flour equals 169.33 g, and its strength
after processing increased by 58 grams. With the
addition of 20 percent triticale, it showed 182.33 grams,
while the strength of the product made from wheat flour
and water treated with ionozone increased to 212.66

grams. As a result, it is observed that the structural
mechanical properties are strengthened with the help
of ionozone.

The ionized, that is, activated, water molecule is a
doubly symmetric proton donor and acceptor, it can
donate two protons when bound to other molecules
and accept two protons from other molecules. This
interaction is called hydrogen bonding. Hydrogen
bonding in the system of water molecules determines
the geometry of the crystals and the properties of liquid
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water. As a result, the water molecule acquires a special
structure, causing a tendency for molecules to group
together. Water with an ordered structure is active with
the contact product, and as a result, it tries to increase
the required amount of elements in its content [7].

Conclusion. An important way to eliminate the lack

voluminous and porous than the control sample. And
the shape of the control sample was smooth and
compact. The ion-ozone technology not only performs
the function of disinfection, but also carries out the
oxidation-reduction process, as a result of the quantum-
physical process, the technological and biochemical

properties increase, and in general, the nutritional
value of the obtained products increases [8. 9].
Kazakh scientists have invented various electrophysical
(magnetic, electromagnetic, ultrasonic, ionic, ozone
and ionosonic) methods of grain products storage and
processing. The use of general electrophysical methods
in production reduces energy costs, environmental
pollution, and increases product yield while improving
quality. Especially electric and magnetic fields destroy
harmful microorganisms.

of non-replaceable nutrients in the diet is to expand
the range of food products enriched with functional
ingredients that have a positive effect on people's
health. In this regard, recently, a lot of attention
has been paid to the preparation and production
of enriched, dietary, functional food products with
the addition of preparations of biologically active
substances or natural components. Ion-ozoned water
acts as a highly oxidizing agent. When cooking pasta
prepared with such water, the cooked pasta is more
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OBOCHOBAHHME METOJ10JIOI'NA BE3OITACHOCTUA ITPU BEJEHNN
I'OPHBIX PABOT

B.®. Iemun'*, 1.P. Axmaraypos!, M.M. Baiimyasaun', T.B. Tlemuna?
!KaparanuHCKuii TeXHMUYECKHii yHUBEpCUTET UMeHH AGbUTkaca CaruHoBa,
Kaparanna, Kazaxcras,
2YpanbcKuii TocyIapCTBEHHBIN TOPHBIA yHUBepcuTeT, Ekatepunbypr, Poccus,

e-mail: vladfdemin@mail.ru

B naHHOI Hay4YHOW CTaThe PACCMOTPEH KOMIUIEKC MEPOIIPUSITHI TPOBOIUMBIX sl 6€30I1aCHOTO BEICHUs Top-
HBIX paboT. [IpoBeneHa KOMMYeCTBEeHHAs OLIEHKA OMACHOCTHU C MO3UIMK TeOpUM MHOXeCTB. [Ipon3BenéH aHam3
TIPOM3BOICTBEHHOTO TPaBMaTU3Ma Ha IaxTax KaparaHaumHCKOro yroisHOro 6acceiiHa. YCTaHOBIICHBI TPEOOBaHUA,
o0ecreunBaroIIue MpeaynpexIeHue Uk CHUXEeHEe BO3JENUCTBUS HA paOOTAIOIIMX OMACHBIX M BPEAHBIX IPOU3BO/-
CTBEHHbIX 00beKTax. J[aHa OlleHKa OTCYTCTBUsI CUCTEMHOIO MOAX0a K Oe30MacHOCTH MPOU3BOACTBA. Paccuntana
BEPOSITHOCTb HACTYIUICHUS HEXKENATeIbHbIX COOBITUM, NPUBOISAIIMX K BOHUKHOBEHHUIO YPE3BbIUAWHbBIX CUTYALIUi
TIpU TPOBENICHUH JOOBYHBIX padoT. OTpadoTaHa cXxeMa yIpaBJieHHUs] PUCKAMU BBISIBJICHUEM U KOJMUYECTBEHHON
OIIEHKOH KOJUICKTHBHOTO pHCKa. PeKOMEHIOBaHO MOJEIMPOBAHUE OMACHOCTU MYTEM OIEHKU MEphl OMacHOCTH,
yIeJBHOM YaCTOThI OMACHOTO COOBITHSI IO OTHOIIEHUIO K eJMHUYHOMY OOBEKTY HCCIIelyeMOl TeXHOTeHHOM ce-
Pbl WJIH 10 OTHOILICHHIO K CYObEKTaM OMACHOCTU. YCTAaHOBJICHA CBSI3b MEXK/Y UCXOJAHBIMU aBAPUAHBIMU COOBITHSI-
MH Y MIPUBOSAIIIMU K aBapusM (pakropamu. IIpuHATO, 4TO Mepy G€30MaCHOCTH MOXHO OLEHUTh YCTOWYUBOCTHIO
00BEKTOB U CYOBEKTOB K OMNACHBIM COOBITUSIM - HAJICKHOCTBIO OIEHKU HCIOMHEHHS aHATM3UPYEMbIX COOBITHI.
TNonyyeHa apaboOIMUYECKyI0 3aBUCHMOCTh IMPON3BOJICTBEHHOTO TPaBMaTU3Ma pabOTaIIUX OT CTaka U BO3pacra
paboTaroMmuX.

KiroueBrnlie ciaoBa: ropHbie padoThl, 0e30MaCHOCTh TPY/A, MPOU3BOICTBEHHBIN TPaBMATH3M, OLICHKA PHCKa,
0€30I1aCHOCTD II1aXT.

KAVHICI3IIK KAYHICI3IIK 9/JICIH HEI'I3IEY
B.®. lemun'", JI.P. Axmaruypos!, M.M. Baiimyagun!, T.B. Temuna®
196i1Kkac CarbiHOB aThiHarsl KaparaH/ibl TEXHUKAJIBIK, YHHBEPCHTETI,
Kaparannpl, Kazakcran,
2Qpan MeMIeKeTTiK Tay-KeH yHuBepcuTeTi, Exarepuntypr, Peceit,

e-mail: vladfdemin@mail.ru

Byt FBUIBIME MaKajia Tay-KeH XXYMBICTApPBIH KAyilci3 KYyprisy YIIiH XYPri3iieTiH mapanap KemeHiH Kapac-
Thipapl. KayinTi caHplk, Garanay )KUBIHTBIK TEOPUSCH TYPFBICBIHAH KYpri3uini. Kaparanasl kemip GacceliHiHiH
HIaxTaJlapblHIaFbl OHAIPICTIK KapaKaTTapra Talaay Ky prizingi. OHjipicTeri KayinTi skoHe 3UsiH/B OHIIPICTIK 00b-
EKTiIepIiH ocep eTYiHiH aJIbH aly HeMece a3alTy[abl KAaMTaMachl3 eTeTiH TajanTtap OeNrileHi. OHepKaCilTiK
KAayiIlCi3/IikKe XYyHeli Ke3KapacThiH KOKTHIFbHA Oara Oepinesi. Tay-KeH KyMBICTapbIH KYPridy Ke3iH/e TOTEHIIe
JKaFaiIapra OKeJeTiH JKarbIMChI3 OKUFAJIAPABIH TYbIHIAY BIKTUMAJIABIF! €CenTesi. Y KbIMIBIK TOyeKeNi aHbl-
KTay JKoHE CaHJBIK, Oarajay apKbUIbl ToyeKenaepai Oackapy cXemachl 93ipyieHIi. 3epTTe/ieTiH TEXHOTeH K cala-
Jarbl Oip 0ObEKTIre KaTbiCThl HeMece KayiNTiliK CyObeKTilepiHe KaThICThl KayiNTi OKUFAHBIH YJIECTIK XHULIITiH,
KayilTUTIK eJeMiH Oaraiay apKbUIbl KAyilTi MOJIENbACY YChIHBUIAIBL. BacTankel TOTeHIIe kaFaaiiap MeH arar-
Tapra oKeJIeTiH (paKTopIIapablH apachiHa OalIaHbIC OpHATHUIABL Kayircimik mapackiH 0OBEKTiIEp MeH CyOBheK-
TUIepAiH KayillTi OKUFaIapra TO3IMILUII - TAIIAHATHIH OKUFATIAPIbIH OPbIHIATYBIH Oaranay CeHIMIIIr apKbLIbl
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Garasayra GonatbiHbl KaObUTnanFaH. JKyMbICIIBUIAPIBIH OHIIPIiCTIK XKapaKaTTapbHBIH €HOEK OTiJIiHE KoHE KYMbIC-
IIBUTAP/IBIH KAChIHA NAPaOOAIIbIK, TOYEALIT] AJIBIHIIBL.

Tyiiin ce3aep: Tay-KeH KyMBICTaphl, €eHOEK KayiIlCi3iri, eHAipiCTiK XkapakarTap, Toyekesi Oarasay, maxTa
KayiIci3miri.

JUSTIFICATION OF SAFETY METHODOLOGY IN MINING OPERATIONS
V.F. Demin'*, D.R. Akhmatnurov!, M.M. Baimuldin!, T.V. Demina?
! Abylkas Saginov Karaganda Technical University, Karaganda, Kazakhstan,
2Ural State Mining University, Yekaterinburg, Russia,
e-mail: vladfdemin@mail.ru

This scientific article examines a set of measures carried out for the safe conduct of mining operations. A
quantitative assessment of the danger was carried out from the position of set theory. An analysis of industrial
injuries in the mines of the Karaganda coal basin was carried out. Requirements have been established to ensure
the prevention or reduction of exposure to hazardous and harmful production facilities at work. An assessment
is made of the lack of a systematic approach to production safety.

The probability of the occurrence of undesirable events leading to emergency situations during mining operations
has been calculated. A risk management scheme has been developed by identifying and quantifying collective
risk. It is recommended to model the hazard by assessing the measure of hazard, the specific frequency of a
hazardous event in relation to a single object in the technogenic sphere under study or in relation to the subjects
of the hazard. A connection has been established between the initial emergency events and the factors leading
to accidents. It is accepted that the safety measure can be assessed by the resistance of objects and subjects to
dangerous events - the reliability of assessing the execution of the analyzed events. A parabolic dependence of

industrial injuries of workers on the length of service and age of workers was obtained.

Keywords: mining operations, labor safety, industrial injuries, risk assessment, mine safety.

BBenenue. BesonmacHocTh Tpysa B yroJbHOM Ipo-
MBIIUIEHHOCTH JOCTUTaeTcs OCYLIECTBJIEHUEM KOM-
TUIeKca MEpONPHATHIA, HA OCHOBE TEXHUYECKOTO Iepe-
BOOPY)XEHHUSI OTPACIIH, IIMPOKOTO BHEAPEHHUS CPEJCTB
KOMIUTIEKCHON MeXaHW3alMy W aBTOMATH3alluH MPOM3-
BOJZICTBEHHBIX IIPOLIECCOB, CHYKEHHSI TPYAOEMKOCTH pa-
6OTHI, TOBBIIIIEHNs] YPOBHSI 00yYEHHOCTH PabOTAIOIINX
(omepaTopoB) NP BeJICHUH TEXHOJIOTMYECKHUX TPOIiec-
COB C OLICHKO aHAJIM3UPYeMBbIX (DaKTOB [0 YPOBHIO aBa-
PUIHOCTH U TpaBMAaTU3MA.

IMpesxne Bcero, nmeercsi B BUIAY O€30I1aCHOCT T10 OT-
HOIIEHHIO K 4YeJIOBEKy. Byner Jin yesoBek MomgsepikeH
BJIMSIHUIO B ITPOLIECCE MPOM3BOACTBA PabOT OMACHBIM U
BPEIHBIM NTPOU3BOACTBEHHBIM (haKTOpaM U MPEATpUHS-
ThI JI1 BCE HEOOXOOUMbIE Mepbl 10 MPEAOTBPALICHUIO
9THX (pakTOpoB. DTO OYIET 3aBUCETh OT MPUHSATOH TeX-
HOJIOTHH (TTpoeKTa padoT), BRIOPAHHOTO 000PY/IOBaHMUS,
MallliH ¥ arperatoB M NMpodecCHOHATIBHON IOATOTOB-
JICHHOCTH TIPUBJICYEHHBIX paOOTHUKOB. MOXHO BBECTH
TaK Ha3blBaeMbI KO3(pHUIMEHT Oe30IMacHOCTH, KOTO-
PBIF OTpakaeT HaJIe)KHOCTb PAOOTHI TPOU3BOJICTBEHHOM
CHCTEMBI - TapaHTHIO Oe3aBapUAHON pabOTHI MPEANPH-
ATUS U oOecTieyeHrne HOPMaJIBHBIX YCIIOBUH Tpyaa [1 -
3].

Marepuansl u1 MeToabl. B KauecTBe Kputepws
0€30MMaCHOCTH MPUHUMAETCS IOMYCTUMAsT BEPOSITHOCTh
(puCK) BOBHMKHOBEHHUSI HETaTHBHOTO cOObITHS. PUCK -
BEPOSATHOCTDb PeaIM3allii HETAaTHBHOTO BO3ICHCTBUS B
30He MpeObIBaHus YeoBeka. Tak Kak abCcomoTHYI 6e3-
OIACHOCTh OOECIIEUNTh HEBO3MOXHO, HIOITOMY ITPHHH-
MaeTcst Takast Ge30MacHOCTb, KOTOpast MprUeMiIeMa U MO-
XKeT obecrieunTh OOIIECTBO Ha AaHHOM STare pa3BUTHSI.
PuCK - 3TO KOJIMYECTBEHHAS OIIEHKA OMACHOCTH, MOKa-
3BIBAIOIAsT C KAKOW YacTOTOM OyIyT peayn30BBIBATHCS
HeOIaronpHsITHBIC MMOCIEACTBUS 10 OTHOLICHHUIO K KX
MAaKCUMAJIbHO BO3MOXHOMY 3HAYECHHIO 3a OIpejeicH-
HBII nieprosl BpeMeHH. [Ipy MCMONb30BaHUM CTATHCTH-
YECKHX JAHHBIX BEJIMYKMHY PUCKA OMpPENelsioT mo ¢hop-
MyJie

Ny
—< <R
N, —

o

R= (1

1011

e R - puck; N, - YACIIO Ype3BbIYAHBIX COOBITHI B
roy (aBapuii, TpaBM, 3a00JeBaHuii); N, - o0liee Yncio
COOBITHII B Toft; R, - ZOMYCTHMBIA PUCK.

Tak kak PHUCK CBA3aH C IMPOSABJICHUEM KAKUX-TO HEra-
TUBHBIX (baKTOpOB, TO €ro MOXHO Ha3BaThb OINIACHOCTBIO.
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3t0 Oyer 0OpaTHOM BenuuunHOM Ge3omacHocTu. B 1ie-
JIOM OMACHOCTb U 630MaCHOCTb Oy/IyT COCTABIISATH OJHO
LIeJIOE.

C Mo3UIMM TEOPUM MHOXKECTB COBMECTHAs OONACTb,
XapakTepusymoommas (PaKTUYECKyl0 MPOU3BOACTBEHHYIO
6e30MacHOCTh 00BEKTa, ompenessercss koahduimeH-
TOM IIPOM3BOJCTBEHHOH OE€30MACHOCTH, PacCUUTHIBAe-
MBIl TI0 crienyloiie popmye:

K6 = Kn.p. * KI/I.I[» * KG.M. 2

rae K - ko3¢ duLmeHT Npou3BoICTBEHHON Ge3omac-
HOCTH; K, |, - KOO(pDULIMEHT COOTBETCTBHS! IPOCKTHBIX
PelleHuii IPUHATHIX MHAKEHEPHBIX PazpaboToK; Ky g -
KO3(DPUIMEHT HCTIONHUTENBHON AesITeIbHOCTH PadoT-
HUKOB; K, - K09(h(DHUIMEHT TeXHUUECKOl Ge30macHo-
CTH MalllMH ¥ YCTAHOBOK TEXHOJIOTMYECKOro LIUKJIA.

W3 opraHm3aloHHBIX M (PU3HOJOTHYECKUX (haKTo-
poB Ha 6e30MacHOCTb TpyAa pabo4MX ILIAXT IPU B3au-
MOJICIICTBUYM CUCTEMBI «4EJIOBEK - Cpejia - MAIIUHA» CY-
IIECTBEHHOE BJIMAHUE OKA3bIBAET JIEMEHT «YEJIOBEK».
YpoBeHb BIUSHUSA Ha TPaBMATHU3M (haKTOPOB MO STOMY
JIEMEHTY TIOYTH B 7 pa3 BBILIE, YEM I10 JIPYTMM COCTaB-
oM. B cBaA3M ¢ yeMm, LenecooOpa3sHO pa3nuyarh:
HaJIe)KHOCTb pabOTHI TEXHOJIOTMYECKOTO 000PYAOBaHNST;
OIepaTUBHOCTb YIPaBJICHUSI TEXHOJIOTMIECKUM 000py-

JOBAaHUEM.

Kasxiplii 351eMEHT B OTIEIbHOCTH, BXOASIINIA B CHCTE-
My paccMaTpyuBacMOi MOJEIIH, MOXET OBITh OIHCAH Psi-
JIOM TIOKa3aTesied, JTIMOO ONpeieNsiThCSl YPOBHEM IPEIb-
SIBJIGHHBIX K HEMY TpeOOBaHHUH.

Yesoek (orepatop) W €ro TpyaoBas JesATeNbHOCTh
OIKCHIBAIOTCS  (PU3MOIOTMYECKIMH, TCHUXOJIOTMIECKH-
MM, aHTPOIIOMETPUYECKUMU M APYTMMH MOKa3aTes-
MH: CTETIeHbIO IIOATOTOBKH, YPOBHEM MOTUBALIUM U T.J.
TexHUYeCcKUIl 37eMEHT XapaKTepu3yeTcsl MoKa3aTes-
MH, K KOTOPbIM OTHOCSTCSI Macca, CKOpOCTb, T€OMeT-
prdeckre pa3Meps! (MaliHbL, YCTPOICTBA | T.1.) Diie-
MEHTBI YIIPaBJICHHSI: YCJIOBHSI SKCTPEHHOCTH OCTAaHOBKU
npolecca, M3HOIEHHOCTH OOOpYNOBaHUs, COBEpILIEH-
CTBO TEXHOJIOIMYECKUX TporeccoB U omnepauuil. Kax-
Jblii JIEMEHT B OTAEIBHOCTH O0JIaaeT CBOKCTBaMH,
NPHUCYIIMMHU TOJIBKO eMy onHomy. Ilpu oOpasoBaHum
rpajallii «4eJIOBEK - TEXHUKA - Cpefla» KPUTEpUH,
MIpeAbsIBIIsIEMbIE B OTIEJBHOCTH K YEJIOBEKY, MalllMHE 1
cpene, TpaHC(pOPMUPYIOTCS B KAUECTBEHHO HOBBIE ITOKA-
3aTeNI COOTBETCTBHS (COIIAaCOBAaHMsI) MOTEHIIMATBHBIX
CBOWCTB TEXHMKHM M 4YesoBeka. [Ipu atom mpowucxomur
HE MEXaHWYeCKOe CMEIIEHNE OTACIbHBIX ITOKa3aTeseH,
a B3aMMOIIPOHMKHOBEHME UX BIMSHUSA JIpyr B Apyra [4
- 6].

\ [laxre 253 (78,6%)

¥y 4
‘ [Nomzemueie 198 (78,3 %) ‘ | Ha mosepxuoctn 55 (21,7 %) |
v
| Ouncthoit 3aboit 121 (61,1%) | —>| [Mpoxonueckuit 3aboit 21 (10.6%) ‘
—! ’
| Kongeiiepnas sripaborka 30 (25% P }-1— | Hommonamue srrpaborm 10 ‘
—>| Crsonet 4 (2,0 %) ‘

o
.

o
p

ConpsxeHue /1aBbl co Wrpekom 6 P ‘

| Bentnnsumonnaa 27 (22,3%)

| Hizknee conpsokenue 2 (1,6%)

Bepxuee conpsokenue 1(0,8 %)

Jlasa 61 (50,4 %)

N
]

—bl Bepxtss uacts nassl o 20m 28 (458 ‘

Bepxusasa nma 2 (3,3 %) ‘

—>| Cpemnsist yacThb 1asel 23 (37,7 %) ‘

L

(33 %) |

Hiokass pinna 2

—D| ObuewaxtHbie BeipaGotkyn 37(20,% ‘

—>| [Mpoune seipaborkn 2 (1,0 %) ‘

Puc. 1 - Cxema pon3BOACTBEHHOIO TPABMATU3MA TI0 MECTaM TPaBMHUPOBAHM M0 InaxTtam KaparanauHcKkoro
YrOJIHOTO OacceliHa
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Bce 310 MOXHO IpoCenuTh Ha aHaIM3e MPOU3BOM-
CTBEHHOTO TpaBMaTu3Ma. Cilyyan TpaBMaTr3Ma Ha Iax-
tax KaparanauHckoro GacceiiHa MpOUCXOMISAT 110 CIIey-
IOIIMM OCHOBHBIM NMPUYMHAM: TEXHUYECKUM (OOBEKTUB-
HbIM) - 4,7 %, OpraHU3alNMOHHBIM (CYOBEKTUBHBIM) -
80,4 % W cMelaHHBIM, KOTOPBIE HEJIb3s1 OTHECTU K 00b-
EKTUBHBIM WU CYyObeKTUBHBIM 15,9 %.

AHan3 IprYrH TpaBMAaTH3Ma MOKAa3aJl, YTo U3 00IIle-
IO YMCJIa TPaBM M0 OPraHU3alMOHHBIM pUYKHaM, 26,3
% TPOUCXOIAT M3-32 OLIMOOUYHBIX AEHCTBUI OCTPA/IaB-
KX, T.€. M0 (JaKTOPy «YENOBEK U ero MOBEICHUE.

Ha miaxtax permoHa mocTOSIHHO CHHKAETCs KOJIrde-
CTBO TpaBM, MPOUCXOIAIIMX MO TEXHUYECKUM MPUUH-
HaM, nipuueM 54,1 % u3 HUX 0OYCJIOBJICHO JTMYHOCTHBI-
MU (haKTOpaMH MMOCTPAIABIIHX.

Pesynbrarel u o6cy:xkaenune. [lpu sxcruryatanmu
MallMH 1 YCTAaHOBOK JJOJKHBI OBITh BBHIIIOJHEHBI Tpebo-
BaHU;s1, 00ECTICYNBAIOLINE PEAYTPEKICHIE WITH CHXeE-
HHE BO3/IEHCTBHSI HA pabOTAIOMINX OMACHBIX M BPETHBIX
MIPON3BOJICTBEHHBIX (DAKTOPOB, K KOTOPBHIM OTHOCSITCS:
JBVDKYIIMIECS YaCTH MAIlIMH; OOpYLIMBAIOLIHECS TOPHBIE
TIOPOJIbI; pa3pylLIaloIIuecs JeTald; MOBbIIIEHHAs 3ara-
30BaHHOCTb, 3aITBUIEHHOCTh U BIAKHOCTh BO3/IyXa pado-
Yeil 30HbI, M3JIHIIHIE HAlPsKEHM ST B SJIEKTPHUYECKOH 1ie-
IH; pacrojIokeHne pabodero MecTa; Temreparypa Bo3-
JyXa; CKOPOCTb BO3IYLIHOTO IOTOKA; YPOBEHb BUOpa-
IMi; 1Iyma; (pusndeckue U HEepBHO-TICUXMUYECKHUEe Ha-
IPY3KHM Ha pabouMX; ONepaTUBHOCTD YIPABJICHUS U JIp.
(pucyHok 1).

VpoBeHb aBapUIHOCTH U TPABMATH3MAa B TOPHOM TIPO-
M3BOJICTBE HE MPOSIBJISIET TEHEHIMIO K CYIIECTBEHHO-
MY CHHKEHUI0 HECMOTPS Ha TO, YTO B T€UEHHUE MHOIUX
JIET ISUCTBYET Pa3HOTO POJia OPraHbl FOCYIAPCTBEHHOTO
HaJI30pa 32 COCTOSTHUEM Oe30MacHOCTH, UMEETCsI OIpe-
JejieHHas Oasa Mo BOIpocaM oOecrieueHusi Oe30MacHo-
CTH, BeJLyTCs HayYHbIE UCCIIEIOBAHNS U pa3paboTKa CIio-
CO0OB U CpencTB Oe30MaCHOCTH.

OpHOHI U3 IVIaBHBIX NMPUYMH HEaJeKBAaTHOCTU OLIEH-
KM aHaJIM3UPYEeMOro OOBEKTa SIBJISETCS] OTCYTCTBUE CH-
CTEMHOTO TIOAX0/1a K O€30IacHOCTH TPOU3BOACTBA, UTO
NPUBOIHT K 9KCTEHCMBHOMY pa3BHUTHIO chephl Oe3omac-
HOCTU Y CTPEMJIEHHIO HAIIOJIHUTB 3Ty cepy Bce OO0Mb-
IIMM YHUCIOM HAA30PHBIX U KOHTPOJHUPYIOIIMX CTPYK-
TYp ¥ 4pe3mepHoi quddepeHnranuy BUIOB NOTEHIM-
QJIBHBIX OMACHOCTEH JUIsl ONMCAHUSI COCTOSIHUS W ITPO-
611eM 6e30IacHOCTH.

Crparerust MpoCTOro yBeJUUYEHUS] MATEPHATBHBIX U
YEJIOBEYECKUX PECYPCOB Ha obecriedeHne Oe30IacHo-
ctn Ge3 KOJNMYECTBEHHOM OLIEHKM UX OOIel pesylib-
TATUBHOCTA HE JAeT AO/KHOM otgaud. s m3meHe-

HHsI STOW HEraTMBHOW TEHJCHIMHM HEOOXOAUM Ilepe-
XOIl OT 9KCTEHCHBHOW HJCOJIOTUM B PA3BUTUM C(Epbl
0€30IMaCHOCTH K WHTEHCHUBHOHM - CHCTEMHOW Hay4yHO-
VHXEHEPHO! METOJOJIOT MY, OTIPEAETISIOIeN CBA3H MeX-
JIy 0OCTOSITEIbCTBaMU OE30IIaCHOCTU Y KOJIMYECTBEHHbI-
MM MapameTpamu U pakTopamu 6e30MacHOCTH.

Jlnst mepexoga Ha MHTEHCHBHYIO HJIEOJIOTHIO Oe3-
OIaCHOCTH HEOOXOIMMO pa3paboTarh 6a3y MHKEHEpHO-
TEXHUUECKOH KOHIEMIINH Oe30TaCHOCTH 15 OLIEHKH Ya-
CTOTBHI (PHCKA) OTACHBIX COOBITHI a IPOLIECCE MPOU3BOI-
CTBEHHOMH JIeSITEJIbHOCTH.

OmnacHocTh U 6e30MacHOCTh JOOOro mporecca CyTh
cnydaiiHble siBjieHus. COBMECTHO OHU OOpasyloT Moj-
HYIO TPYIIY CONPsDKEHHH COOBITUI. B KoJIUYecTBeH-
HOM OTHOINICHUM CYMMa XapaKTepPHBIX YUCJIOBBIX ITa-
paMeTpoB OMACHOCTH U 0E30MACHOCTH PaBHA €VHHUIIE.
OrnacHble CUTyallid M OIACHble COOBITHS JIOOOro BH-
Jla HEWICHTUYHBI, TIOBTOPSISICh C HEKOTOPOH MepHOANY-
HOCTBIO M JIOCTHYhL aOCOMIOTHOM OE€30IaCHOCTH HEBO3-
MOXHO. KoJIM4YecTBeHHBIM MapaMeTpoM, XapaKTepusy-
IOIIUM YKa3aHHYIO [TOBTOPSIEMOCTD, SIBJISIOTCS YaCTOTBI
OIMACHBIX CUTYallMii COOBITHH, a OOpATHbIE BETUYHHBI
PaBHBI MIEPHOJIAM TIOBTOPSIEMOCTH OIMACHBIX CUTYAUH U
COOBITHIA.

Bo3HHUKHOBEHHME UPE3BBIUARHBIX CHTYAIHid 00YCIIOB-
JICHO HAJIMYKMEM OCTATOYHOTrO pUCKa. B cooTBeTCTBHM C
KOHIIETIIMEN OCTATOYHOrO prcKa abCoMOTHY Oe30mac-
HOCTh 00eCevnTh HeBO3MOKHO. [ToaToMy npuHMMaeT-
cq Takasi GE30MaCHOCTh, KOTOPYIO MPUEMIIET M MOKET
00eCeunTh TIPOU3BOJICTBO HA JaAHHOM JTarle Pa3BUTHI.

Korna mocnenctBusi U3BECTHBI, TO MOA puckoM (R)
OOBIYHO TIOHMMAIOT BEPOSITHOCTh (p) HACTYIUICHUS
OIPENIeJICHHOTO COYETaHUsl HeXeJaTeSbHbIX COOBITHI

[1]:

3)

IIpy 3TOM NpPUHATO pas3nUyYaTh CIEYIOLIUE BUJIBI
pUCKa: MHANBUIYaIbHbBIA, KOJUICKTUBHBINA U OOIIECTBEH-
HbI. IHAMBHIyyMa Ipesk/ie BCEro MHTEPECYeT CTeNeHb
ero coOCTBEHHOH 0e30macHOCTH, KOTopasi 0003HavaeT-
Cs1 KaK MHJIBU/TyaJIbHBIN PUCK F; U COOTBETCTBYET BEPO-
SITHOCTH CMEPTEJIBHOTO MCXO[a AJISl OTAECIBHO B3STOTO
yeJIoBeKa (HanpuMep, 3a rof):

T, = g wjfuij)\ij
J

re w;- BEPOATHOCTb COOBITHSA J; U, ; - BEPOATHOCTH
TOTO, YTO YEJIOBEK ¢ OyleT YYaCTHUKOM COOBITUA j; A, ;

“
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- BEPOATHOCTh TOTO, UTO YUACTHHK i TIPH COOBITHH j TIO-
rUOHET.

KomnektuBHbl puck R, oTpakaer mosuimio nmpous-
BOJCTBA M OPHEHTHPOBAH Ha YHCJIO XEPTB, KOTOpOE
MOXHO OXHJATh TPU IKCIUTyaTalluM CHUCTEMBbI, HAMPH-

MEp, B T€Y€HUE roaa.

CucreMy MOXHO CUUTATh OE30MACHOM, €CITH WHTUBH-
JlyaJibHble PUCKM KaXJOrO 4ejioBeKa U TPYII JIOJEH,
B3aMMOJICHUCTBYIOMNX C JAHHON CHCTEMOW, HaXOHSATCS
HUKE OLIEHOYHOTO TIOKAa3aTelIsl.

3amaHHEIT TOKa3aTeb

—————— e
-
1
1

Hemonyctumo | JomycTtumo

\ 4

Puc. 2 - 3aganHelil noKa3aTesb /151 MHIUBUYaIbHOTO PUCKA! 7; - UHAUBUIYAJIBHBIA PUCK; 71 - YKCIIO JIOOEH,
TIO/IBEPraloIUXCsl PUCKY; N - HanboJiee BEPOATHOE YHCIIO JIIOJICH, TIOJBEPralolIUXCs PUCKY

Ecnm 01 MHOIMBAAYaTbHBIX PECKOB CYILIECTBYIOT KBa-
3UECTECTBEHHbBIE TAJIOHHBIE BEIUYMHBI, B YaCTHOCTHU
CpefIHsisl BEPOSATHOCTb CMEPTENIbHOIO ciydasi, TO IMpU
nepexofe K KOJUICKTUBHBIM PUCKaM OHH YK€ TepsioT
cMbIcT. YeTKo OYepueHHBIX TPAaBWIT IS OIpe/le/ICHUs
“MaKkCUMaJIbHO JOIYCTUMOIO KOJUIEKTUBHOIO PUCKa” Ha

TMpeaapuTelbHas OLEHKA PHCKA

3TOM YpOBHE He CYIIeCTByeT. Bormpoc oleHKH Komtek-
TUBHBIX PUCKOB SIBJISIETCS MPOOJIEMON 11€1eCO00pa3HO-
ro GanaHca MekJy MaclTaboM 3aTpaT U BBIUTPHIILIEM
C TOYKHM 3peHust Oe30macHOCTH. BbisiBleHHe U Konde-
CTBEHHAsI OIICHKA PUCKA MOXKET BBIIIOJHATHCS 110 CIIey-
folIel cxeme (PUCYHOK 3).

AHANH3 PHCKA

O06HapyKeHHe pUCKa:
- MaTepHaIbHOTO
- ICUXOJIOTHYECKOTO

- COLIHAJIBHOTO

KonnuecTBeHHast OLleHKa pHCKa:
- 3aIJIAHNPOBAHHBIC OMCpalun
- He3arTaHMPOBaHHBIE COOBITHS

O0u1ecTBEHHOE MHEHME!
- BBIIBICHHOE
- BBIPaXKEHHO®

¢

O¢puunaneHblil aHaIN3:
- PELLEHNS

|

TlonuTnueckne MOTUBBL
HCTOPUYECKHUE MPEINOChUTKI

- pacXolbl- pe3yabTaThbl
- CTPATCIMA UCTIOJIb30BAHUA

!

CTpaTterust yIpaBieHHs PHCKOM

YTpaBieHHE PHCKOM »

Puc. 3 - BrisiBIleHYe 1 KOJIMYeCTBEHHAS OLIEHKA KOJUICKTUBHOI'O PUCKa
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WzyueHne pucka mpoBomutcs B Tpu cramuu. [lep-
Basl CTa/s - IPEIBAPUTEIBHBIN aHATU3 OMACHOCTH, KO-
TOpasi BKJTIOYAET: BBISIBJIEHWE HMCTOYHUKOB OIACHOCTH;
onpeJieieHne 4acTell CUCTEMBI (TTOJCUCTEM), KOTOpbIe
MOTYT BbI3BaTh 3TU ONACHBIE COCTOSHHUSI.

Bropast cramus: BBHISIBJICHHE I10C/IEIOBATEIBHOCTU
OMAacHBIX CUTyalui. 3pech onpejensercss KOHpUrypa-
LMl CHCTEMBl M 3aBeplIaeTcs MpeBapyUTeNbHBIA aHa-
M3 onacHocTel. JlanbHeliee nccaenoBaHue Mpou3Bo-
JWTCS C TIOMOIIBIO IBYX OCHOBHBIX aHAJUTUYECKHUX Me-
TOIOB: TOCTPOCHKE JepeBa COOBITHI; MOCTPOEHHUE Jie-
peBa OTKa30B. BaKHBIM 3TanoM OLIEHKM pHCKa SIBJIS-
eTcsl olpeJie/ieHAe NPUUYMHHBIX B3aUMOCBSI3EH MEXy
WCXOIOHBIMH ABAPHAHBIMU COOBITHSIMH W TTPUBOASIIN-
MH K aBapusM (akTopamu. [IepeBbsi OTKa30B MO3BOMS-
I0T NIPE/ICKa3bIBaATh, BO UYTO MOXET Pa3BUTbCSA TOT WJIU
WHOM OTKa3 TEXHUKH U IPYTUX CPEJICTB, & IEPEBbsI COObI-
THHA, HA0OOPOT, MOMOTAIOT POCIEAUTh NPUHIIMIbL, KO-
TOpBIE CIIOCOOHBI BBI3BaTh KaKOE-TO HEXeJIaTesIbHOE SIB-
neHve. Bropas cragus 3akaH4uMBaeTcsl OIpejiesieHUeM
BCEX BO3MOXHBIX BAPHAHTOB OTKAa30B B CUCTEME M Ha-
XOXJCHUEM 3HAYEHUI BEPOSITHOCTH ISl STHX BapHUaH-
TOB.

B Buy 60s1bIIOr0 pa3sHO0Opa3usi BUJOB OMACHBIX CO-
OBITHI, KOTOpbIE MPOUCXOAST B TOPHOW IPOMBIIILIEH-
HOCTHU, HEOOXOOUMO MOJENUpOBaHUe OIacHOcTU. Me-
Py ONAcCHOCTH MOXKHO OLIEHMBATh BEPOSITHOCTHIO WJIM
PHCKOM OIACHOTO COOBITHSI, KOTOpasi OHO3HAYHO CBSI-
3aHa C YaCTOTAMH OTACHBIX CUTyalil ¥ OITACHOTO COOBI-
THSL.

Puck crefiyer NOHUMATh KaK BeJIMYUHY BEPOSITHOCTH
OMACHOI0 COOBITHS M/ KaK YICJIbHYIO YaCTOTY OIMacHO-
T'O COOBITHSI TIO OTHOIIICHHUIO K eIMHUYHOMY OOBEKTY UC-
ClielyeMOl TEXHOTEHHOU C(pepbl WM MO OTHOIIEHUIO K
CyObeKTaM OMACHOCTH (K YeJIOBEKY MM K (PUKCUPOBaH-
HOU rpymime jofed). s OTaenbHOro YenoBeKka Bak-
HBIM SIBJISIETCS OLICHKA PHCKa 32 MePHOJL TPYAOBOTO CTa-
*ka (MaciTad BpeMeHH) B TJaHHOM ITPOU3BoACTBe. Mepy
6e30MMaCHOCTA MOXKHO OICHUTh YCTOMYMBOCTBIO OOBEK-
TOB U CYObEKTOB K OMACHBIM COOBITUSIM - HAJIEKHOCTHIO
OLICHKH HCTIONHEHUsI QaHAITM3UPYEMBIX COOBITUI. YCTOM-
YMBOCTb, BBIYMCJIEHHASI [0 BEPOSITHOCTH OMACHOTO CO-
OBITHSI, HE 3aBUCUT OT Maciitaba Bpemenu [7 - 10].

Pacnipenenenye TpaBMaTH3Ma pabOTAOMINX B 3aBUCH-
MOCTH OT cTaxa ux padotsl (1), Bo3pacra mocrpagas-
mux (2), Bpemenu roja (3) u gHei Hepenu (4) npeacTas-
JieHo Ha pHcyHKe 4. OJHAKO XapaKTepUCTHKH SIBJISIOT-
€51 9KCTEHCHBHBIMU U TI03BOJIAIOT J€/1aTh JOITOCPOYHBIE
HPOTHO3HI.

CucteMHbII MTOAXO0[, 1O KOHLEMIUHU (POPMHUPOBAHUS

VHTEHCUBHOI UJICOIOTUH Pa3BUTHUS B chepe Ge30macHo-
CTH C YYETOM YHCJIEHHOCTH pa0OTAOIMX MO CHEKTpaM
UX KaTeropuil mpeicTaBisieTcs CIeAyIOIIMI YCIOBUS-
MHU:

- pabothl cuctems! [1]

P(t) = 1— &M )

e e - pUCK (HaIEeKHOCTb) pabOThI; \- UHTCHCHB-
HOCTB; t - BpeMsl PeTUCTPaIiy OTAEIBHOTO COOBITHS

- CTAlMOHAPHOCTU Tporiecca (IMPUHIMIT Heompee-
JIeHHOCTH) [2]

At = const (6)
- paziesyieHus Mpouecca Ha YPOBHU (CIIEKTpPbI) (PyHK-
IMOHUpOBaHus [3]

k=1-3,32Ign @)
I7ie N - KOJTMYECTBO aHATN3UPYEMBIX IIPU3HAKOB (BO3-
pact, ctax u ap.); k - ko3hHUIUEHT YpOBHEH (CrieK-
TPOB)
- OILIEHKU BEPOSITHOCTH MPOSIBJIEHUS OMPENeSIEHHOTO
npusHaka [4]

A 8
) (®)

rme P,(t) - BepoOATHOCTh AHATU3UPYEMOrO COOBI-
tust; M(x) - maremarumveckoe oxupaHue; D(x) =
{Pa(t)}" = [{Pa(t)}']*- macnepens.

ITpoBepKa I10 IPUBEIEHHBIM 3aBHCHMOCTSIM ITO3BOJIH-
J1a KOHCTATUPOBATb:

- C YYETOM YHMCJIEHHOCTH paboTaIoIINX pacrpeerne-
HUE M0 KjaccaM (WK CHEKTpaM) MPOU3BOICTBEHHOTO
TpaBMaTH3Ma PabOTAIIUX MMEET apadoIMUEcKyIo 3a-
BUCHUMOCTH OT CTaka U Bo3pacTa padoTawimux. Bepost-
HOCTB XOTsI ObI OTHOU TPaBMBI B TEUEHHE 3aJaHHOTO TIPO-
MEKyTKa BpeMeHH (HallpuMmep, Hefleln), padoTaloIero
Co cTaxeM 10 Byx Jet paBHa 0,3 - 0,6, a co ctaxem 15
-20 net - 0,17 (pucyHok 5, kpuBas 1);

- BEPOSAITHOCTb TOTO, YTO B TEUYEHUE 3aJIaHHOTO IPO-
MeXKyTKa BpeMeHH (Harpumep, Hezellsi) OyneT TpaBMu-
posaH B Bo3pacte 30 siet cocrasurt 0,15, B Bo3pacte 20
aert - 0,2 (pucyHok 5, kpuBas 2);

- OoJblell TPaBMOONACHOCTBIO XapaKTepH3YIOTCs
JMara3oHbel paboTaOIMX MO cTaxy paboralomux ot 4
J0 9 et (caMOyBEpEeHHOCTb ITPU HEIOCTATOYHOM OIbI-
Te W HaBbIKaxX paboThl) U Gonee 18 - 19 ser paboTs Ha
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Puc. 4 - Pacnipenesnenyie npou3BOICTBEHHOTO
TpaBMaTHU3Ma paboTAIOIIKX B 3aBUCUMOCTH OT CTaXa UX
padorsi (1), Bo3pacra nocrpagaBimx (2), BpeMeHH roga

(3) u nHeit Hepenu (4)

%

padoTamux

32
Crax paboraiouny,
ter (2)

Puc. 5 - 3aBUCHMOCTh UHTEHCUBHOCTH TPaBMAaTH3Ma OT
Bo3pacra (1) u craxka paboTsl (2) C y4eTOM YUCICHHOCTH

maxrte (okenaHue padoTaTh 0 MAKCUMYMY C MMHUMAaJIb-  TPYIHITH pabounx B Bozpacte 20 - 24 jer (skenaHue ciie-
HBIMH 3aTpaTamMy TPYy/a M MOBBIIIEHHOW CTENIEHbIO pUC- JIaTh Bee OBICTPO) 0 Oonee 42 - 43 nieT (palMoHaIbHOCTD,
Ka). DTH NeproJIbl XOPOIIO COITIACYIOTCSI C BO3PACTOM — T'paHMYAIIasi C PUCKOM).

pa6OTaIOHII/IX, rae pocCT TpaBMaTU3Ma XapaKTEPEH IJIA

B JIABAX C BLICOKOH CMEHHOI HAarpy3Koil

Moneas cuctemel obecneuenus OesonacHocTi pabot

KomnnekcHsi nogxoa no

YCTAHOBJIEHHIO Oe30MacHBIX Co31aHHE IPOTPECCHBHIX
napaMcTpoB TEXHOJIOTHYECKHX CXEM
MPOH3IBOJCTEEHHBIX OYHCTHBIX DHBOT

TPOLECCOB MOJACHCTEMEL
«OYHCTHRIC pﬂﬁ OThI»

ABTOMHTI‘HHDDBEHHH“
SKCMEPTHAA CHCTEMA
AHANMH34d U CHHTE3a
ONTHMAIBHBIX
TEXHOJNOTHYECKHX CXEM

1
ABTOMATHIMPOBAHHAS
MH(OPMAIHOHHAA CHCTEMA
TIAHHPOBAHWSA
CMEHHOI HATPY3KH Ha
O4YHCTHON 33600

TIporpaMMHEIH MOIYIE IO
pealni3alHy TEXHOIOTO -
MAaTEMAaTHYECKO#H
MOETH TOACHCTEMEL
«OUHCTHOH 3aD0ii»

06nacTi NpUMEHEHHA

Onpepnenerne 3¢¢eKTHBHBIX NapaMETPOB 1 PALHOHAILHOIM

Puc. 6 - CTpykTypa KOHIeNIIMK 6e30MacHOr0 00ecrieYyeH s OYUCTHBIX padoT

P a3/ICJICHUE BO3PACTHOI'O LICH3a MOA3EMHbBIX pa6otn/1x ® HO)IFOTOBHTCHI)HLIFI BO3pacT;

Ha YPOBHU (MJIM CIIEKTPBI) (DYHKIIMOHMPOBAHUS MOXKET

oT uetsipex 0 20 - 22 neT (HayaJIbHBIN, TPOMEXKY-

BKJIOYATh pasjeneHue Ha 11 (i Kak MHHUMYM Ha 7) TOYHBIA, CPEJHWM, JEATEJbHBIA U 3aKTIOUYUATEbHBINA

CIEKTPOB BO3PACTHBIX MEPHOJOB (CM. PUCYHOK 5):

* 110 yeThIpex JieT (yueba, CTaXKUPOBKa, HaYaIbHast pabo-  BO3PACT;

YYACTKU) - MPOU3BOAUTENBHBIN, TPaBMOOE30MACHBII

Ta); * Oonee 22 JyieT (perpecCUBHBII YUacTOK M Jerpajiarus)
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- TpaBMOOHaCHLIfI BO3pacT. Ka 1A 0€e30I1aCHOCTH JKU3HEACATCIIbHOCTU U OKPYIKalo-

BbiBO/IbI. B COBPEMEHHBIX YCIOBHSX TpH co3fanny  WEH CPelbl.

Y BHEJPEHUH HOBBIX TEXHOJIOTMIA [IPUOPUTETHBIMU CTa-  [IpOBEpKA MpPEJIOKEHHON METOAMKU ISl YCIOBUIA
HOBSAITCS TpeGOBaHUS GE30MACHOCTH M SKOJIOTMYHOCTH. TPABMATH3MA W ABAPUMHOCTH TEXHOJOTMYECKUX IPO-
Hu onuH HOBBIA MPOEKT, €CIIM OH HE OTBEYAET HOpP- [ECCOB IOKa3ala ee NPUMEHUMOCTb ISl MHKEHEPHBIX
MaM 0e30MacHOCTH OXPaHbl OKPYKAIOIIEi CPEe/Ibl, He MO- PAacveToB Ul YrOJMbHBIX MIaxT OacceiiHa. IIpeacras-
XKeT ObITh peayin30BaH. [IpakTUKa CBUIETEIBCTBYET, YTO  JIEHHBI METOJMYECKHUI TIOJIXO/ MO3BOMIKI ChOPMHUPO-
OPENPUATHS TOPHOI OTPACIIH C MOJIHBIM [IPABOM MOX- BaTh CTPYKTYPY KOHLEMIIUH OE30MACHOTO 00ECTIEUeHHs]
HO OTHECTH K YHCITy OOBEKTOB C BHICOKOM CTENEHBIO PUC-  OYMCTHBIX PadoT.
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MY¥HAM OHIMJIEPIMEH JIACTAHFAH TOIIBIPAKTBI
BUOPEME/INAIINAJIAY

I'.Ouepxan!”, JI.Ckunun?., E.Bagearaxer’, E.Kymaii?, E.Ce3apikos?

1Ka3a1< TEXHOJIOTHS JKOHe OM3HeC yHUBEepCUTeTi, ActaHa K., KazakcraH,
2TioMeHb VHIyCTPUAJIIBIK, yHUBEepcUTeTi, TioMeHb K., Peceit,
3JL.H.I'ymuneB atbiaaarsl Eypasus yaTThK yHUBepcuTeTi, Actana, Kaszakcran,
4111.Vonmxan?oB aTbIHIAFsl Kexkieray ynusepcureri, Kekeray k., Kazakcras,

e-mail: guline@mail.ru

Makasaga MyHaii eHiMepiMeH JIaCTaHFaH TOMBIPAKThl KOMipPCYTETiH TOTBIKTHIPYIIIBI MUK POOPraHU3MAEP Heri3iH-
Ie xacayrad bakoiin-KZ 6uonpenapaTbiMeH Ta3apTy KyMbICTaphI KYpriziini. HoTmkeciHae TormbipakTarsl MyHal
eHimzepiHiH Meepi 67,8% nan 97,2% neitiH TOMEH/IEII, TOMbIPaKThl Tazaayna bakoiin-KZ GHOTOrusiibK, mpe-
TapaThHBIH 2I/KI' HYCKACH €H THIMAI HYCKa €KEH/ITi aHBIKTaIapl. MyHall eHiMIEepiHeH TOIBIPAKTHl Ta3apTKAH-
HaH KeHiH Ta3apThUIFaH TOMbIPaKKa MOP(OIOrHsUIBIK TAIAAY JKACAJIBIHBII, TOMBIPAKTHIH (PUTOYIBUIBIFBIH AHBIKTAY
YIIiH Kpecc-caiaThl KeMeriMeH ouoTectisiey xyprizinai. Hotnxecinne 6uotectiney KopceTKillTepi alabiHFbI 3epT-
Tey HOTHXXENEePiH TONBIKTHIPHIN, bakoin-KZ (2r/kr) 6uonpenapars 6ap HycKa emKaHIai YIbUIbIK, KACHET KepceT-
KEeH JKOK, SIFHHU TONBIPAK, TOJBIFBIMEH OropeMenuarusiianrad. bakoin-KZ (1r/kr) KockaH HyCKaJlapbhIHIA TYKbIM-
nap 84-82%, bakoiin-KZ (5t/kr) Hyckanapeiaaa TyKeMaap 88-90% eHir IIBIFBII, TOMBIPAKTHH MYHAl eHiMIepi-
HeH Oipiliama Ta3apraH/IbIFbIH KOpCeTTi. AJl, JJaCTaHFaH TOMBIPAKTAFbl, OMONpEnapaT KOChUIMaraH TOIbIPAKTaFbl
TyKbiMaapabH 19-23 nanace (38-46%) raHa eHin mibIKThl. By jaH TaburaTTa e3/1iriHeH Ta3apy Ipoueci Ky peTiHi-
TiH OafiKaliMbI3, Oipak eTe Oasty Ky peli ’KoHe MyHal OHIMIEpIMEH KOl JIACTAHFaH TOIBIPAKTHI TOIBIFEIMEH Ta3apTa
AJIMaATBIHIBIFBIH AHBIKTAIBIK.

OcbIH/Iall MUKPOOPraHU3MJIEP HETi3iH/Ie JKacalbIHFaH MPerapaTThl MaiIaIaHy SKOJOTUsIIBIK, KaFbIHAH 3USTHCHI3,
SKOJIOTHSUTBIK, AMIATTAP/Ibl OOJIFBI30ANTHIH/IBIFBL, IIBIFBIH a3 KETETIH/Ir, 9p TYpii MacHITa0Tarbl Kep KOJeMiH Ta-
3apTyra OONMATBIH/BIFbI AHBIKTAIIBI JKOHE MYH/AN Ta3apThUIFAH TOMBIPAK SKOXKYHere Kaita opairaHa emKaHai
3UAHBI OOJIMAbL.

Tyiiin ce3aep: MmyHail eHimjepi, OeH3uH, coJspKa, Onopemenuanusi, ouorecriney, bakoiin-KZ, tomsipak, jia-
CTaHy.

BUOPEME/INAIINA ITOYB, 3ATPA3HEHHBIX HE®TEITPOAIYKTAMU
I'.Onepxan!”, JI.Cknmun?., E.Bagearaxer’, E.Kymaii?, E.Ce3 apikos?
1Kazaxckuit YHUBEPCUTET TEXHOJIOTUH U Ou3Heca, AcraHa, KazaxcraH,
2TioMeHCK it MHIYCTpHAJIbHBI YHUBEpCHTET, TioMeHb, Poccus,

SEBpasuiickuii HamoHaIbHbIA yHuBepeuTeT um. JLLH. T'ymunena, Acrana, Kasaxcran, “Kokmerayckuit
yausepcuteT uM.I. Yanuxanosa, Kokueray, Kazaxcrah,

e-mail: guline@mail.ru

B crarse ipoBeieHbl pabOTHI IO OYMCTKE 3arpsi3HEHHBIX HebTeNpoayKTaMu 1nous 6uonpenaparom bakoitn-KZ,
W3TOTOBJIEHHBIM Ha OCHOBE YITIEBOJOPOAOKHUCIISIIONINX MUKPOOPraHU3MOB. B pesynbrare conepkanue HedTenpo-
JOYKTOB B MOYBE CHU3WIOCH C 67,8% 10 97,2%, W yCTaHOBJIEHO, 4TO HanOosee 3(PPeKTUBHBIM BapUAHTOM IPH
OYHCTKE TIOUBHI SIBJISIETCS BApHaHT Ouosornyueckoro npenapara bakoitn-KZ 2r/kr. Iocne 04ucTKY MOYBBI OT Hed-
TENPOIYKTOB ObUI IMPOBEAeH MOP(OJIOTMUECKUi aHaIN3 OYMINEHHOW MOYBBI M MPOBEICHO OMOTECTHMPOBAHME C
TIOMOIIIBIO Kpecc-cajiaTa Jyisl onpeeneHust (PUTOTOKCHIHOCTH MOUBBL. B pesynbrare mokasarenn OMOTeCTHpOBa-
HUSI JOTIONHSUTM Pe3y/bTaThl IPebIAYyIIUX HCCIENOBAHNUN, a BApUaHT ¢ OuonpernapatoM Bakoiin-KZ (2r/kr) He
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MPOSIBIISUT HUKAKUX TOKCUYECKUX CBOWCTB, T. €. 0YBA MOJHOCTBI0 OMOpeMeinrpoBaHa. B BapraHTax ¢ no6asie-
HueM Bakoin-KZ (1r/xr) cemena nmpopociu Ha 84-82%, B Bapuantax ¢ bakoin-KZ (5t/kr) cemeHa mpopociun
Ha 88-90% u moka3ajy HEKOTOpPOe OYHMINIEHHE MOYBH OT HeTerpoayKToB. Beero mpopocno 19-23 sx3emMiuisipa
(38-46%) cemsiH B 3arpsi3HEHHOI 1T0YBE, MOUBe Oe3 100aBIeHHst OuorpenaparoB. M3 3Toro Mel BUAMM, YTO B MPU-
poIe IPOUCXOUT MPOLIECC CAMOOYHMIIIEHH S, HO OH ITPOUCXOIUT OYEHb MEJIEHHO M HE MOKET ITOJIHOCTHIO OYHCTHTh
TIOYBY, CHJIBHO 3arpsi3HEHHYIO0 He(pTEPOLyKTaMH.

YCTaHOBJIEHO, YTO UCIIOJIb30BAHKE ITPENapara, CO3JaHHOrO Ha OCHOBE TAKMX MUKPOOPraHU3MOB, SIBJISIETCS 9KO-
JIOTUYECKH GE3BPEIHBIM, MPEIOTBPAIIAET SKOJOTHUECKUE KaTaCTPOMbI, PACXOAYETCST MEHBIIE, MOKHO PACIUCTUTH
TUTOIIA/Ib CYIIN B Pa3MYHBIX MacITadax, ¥ TP BO3BPAIIEHAY TAKOH OYUINEHHOM TOYBBI B SKOCHCTEMY Bpefia He
Oyner.

KuroueBsle ciioBa: HepTenmpomyKThl, OSH3MH, CONSIpKa, OnopeMenuariys, Guotectupopanue, bakoitn-KZ, mou-
Ba, 3arpsi3HEHUE.

BIOREMEDIATION OF SOIL CONTAMINATED WITH PETROLEUM
PRODUCTS

G.Onerkhan'*, L.Skipin?., Y. Badyelgajy?, E. Zhumai*, Ye. Syzdykov*
IKazakh University of Technology and Business, Astana, Kazakhstan,
2Tyumen Industrial University, Tyumen, Russia,
3Eurasian National University named after L. N. Gumilev, Astana, Kazakhstan,
4Kokshetau University named after Sh. Ualikhanov, Kokshetau, Kazakhstan,

e-mail: guline@mail.ru

The article deals with the cleaning of soils contaminated with petroleum products with Bakoil-KZ biopreparation
made on the basis of hydrocarbon-oxidizing microorganisms. As a result, the content of petroleum products in
the soil decreased from 67.8% to 97.2%, and it was found that the most effective option for cleaning the soil
is a variant of the biological preparation Bakoil-KZ 2g/kg. After cleaning the soil from petroleum products,
a morphological analysis of the cleaned soil was carried out and biotesting was carried out using watercress to
determine the phytotoxicity of the soil. As a result, the biotesting indicators complemented the results of previous
studies, and the variant with Bakoil-KZ (2g/kg) did not show any toxic properties, i.e. the soil was completely
bioremediated. In the variants with the addition of Bakoil-KZ (1g/kg), the seeds germinated by 84-82%, in the
variants with Bakoil-KZ (5g/kg), the seeds germinated by 88-90% and showed some purification of the soil
from petroleum products. A total of 19-23 copies (38-46%) of seeds germinated in polluted soil, soil without the
addition of biological products. From this we can see that the process of self-purification occurs in nature, but it
occurs very slowly and cannot completely clean the soil heavily contaminated with petroleum products.

It has been established that the use of a drug created on the basis of such microorganisms is environmentally
harmless, prevents environmental disasters, consumes less, it is possible to clear the land area on various scales,
and there will be no harm when such purified soil is returned to the ecosystem.

Keywords: petroleum products, gasoline, diesel fuel, bioremediation, biotesting, Bakoil-KZ, soil, pollution.

Anpanrta. TomblpakThiH JIACTaHbIN, AETpajalsra UTiri, TONbIpak (PyHKIMSICH TOMEHICH]I1, TOMBIPAKTHIH
YUIBIpAYbIHBIH HeTi3ri cebentepine Oyprbulay KYpbUIbI-  KYPBUIBIMBI MEH KacuerTepi esrepeni [1,2].
Cbl TEXHOJIOTUSICBIHBIH, OY3bUTybl, KEH OpPbIHIAPbIHbIH,
KYOBIp/IapAbIH anaTka YIIbpaybl kKoHe MYHall eHiM-
IepiH TaceiManpjayna Tterimy T.0. xkartambl. Erep To-
MIBIPAKTarsl MyHail ©HIMAEPiHiH KOHIIEHTPALUSACH K6-
Oeitim, Tipi opraHU3MIEp MEH OCIMIIKTep TyHHEeCiHe
Kepi 9cepiH TUTi3iN, eCiMIiK *KaMbUIFBICBIH AeTrpafaly-
sIFa YIIBIpaTca OJ1 TONBIPAK, JIaCTaHFaH OOJBIN TabbuIa-
Ip1. COHBIH caJifapblHaH TOIBIPAK, KYHAPIIBUIBIFbI, OHIM-

MyHaliMeH JIaCTaHFaH TOIBIPAKTHI Ta3apTY/IbIH KOHE
KAJITbIHA KENTIPY/IiH eH MPOrPECCUBTI d1ici OOJIBIT OHO-
peMenuanys oJIiCi caHasIajbl, OUTKEHi Tipi TAOUFATTHIH
OUOTEXHOJIOTHSUTBIK, PECYPCTApPBIH, aTall alTKaHAa, Kep-
TUTIKTi IECTPYKTOpP MUKPOOPTraHU3MIepi Maiaananyra
Herizgenred [3-5].

MyHaii eHiMIepiMeH TOmNbIpak KeOiHece KaHap-
JKarapMail TeriTy calgapblHaH JaCTaHaAbl TombIpaKKa
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JKaHap-)KarapMmail Kejeci karjaiiapaa Terijice Jjiacra-
HaJIbl: pe3epByapibl TOJITHIPY; pe3epByapibl Maijana-
Hy oHE JKeHJIey Ke3iH[Ie; KO-KeJliK OKUFachl Ke3iHe
[6,7].

3eprreyniH Makcatel: MyHail eHIMAEpiMeH Ja-
CTaHFaH TOIBIPAKTHl OMOpeMeTualysiiay YriciH xacay
JKOHE TOIBIPAKKA OMOTECTLJIY JKYPri3e OTBHIPHII TOMbI-
pak camacbiHa Oara oepy.

JaicTep MeH MaTepuaigap. 3epTTey KyMbICTaphl
YIIiH 9KOJIOTHSIIBIK Ta3a Jajia TOTbIParbl aJIbIHAIIL, J1abo-
partopus xaFaibiHaa apHaiisl Typae S0r/kr Mesepin-
Ie OEH3MH JKoHe COMsIpKaMeH apasiacThpblIbl. Ocbutaii-
II1a MyHail eHiMJepiMeH JACTaHFaH TOIBIPAKTHIH MUK-
pOOpraHu3M/Iep 9CepiHeH Kajail Ta3apaThIHABIFBIH TEK-
cepy YIIiH Tomblpak yirinepine «Bbakoinn-KZ» 6uo-
npenaparsl 1r/kr, 2r/kr, ST/Kr MeJlLepiHJe eHri3il-
Ii. «Bakoitn-KZ» macra TypiHOe MIbFapbUIaThiH, MY-
Hall TOTBIKTBIPFHIII MUKPOOPTaHU3MIEP HETi3iHAe To-
IBIPAKThl MUK POOHOJIOTUSUIBIK, Ta3aJIayFa apHaJIFaH rpe-
napat [8]. Kypambinna Acinetobacter calcoaceticus 2A,
Microbacterium lacticum 41-3, Arthrobacter terregens
I11 scane Micrococcus roseus 49 mramuapsl 6ap.

3eprTeyre alblHFAaH OCH3MH - PEaKTUBTIK OTHIH, aB-

TOKOJIKTIK, 3TIigeHOered, Au-90, SKOIOrHsUIBIK, Kja-
col 2. Cornsipka - JU3eSIbAiK OTBIH, Ka3Fbl, SKOJIOTHSIIBIK,
KJacel 2. 3eprreynepni 3 petki kaitagaymeH 30 Toysik
OOWiBI KYPri3iK.

MyHaii eHIMAEpiHeH Ta3apThUIFaH TOMBIPAKKA KO-
JIOTUSUTBIK, Oara Oepy yimiH Kpecc-canar (Lepidium
sativum) ecimMIiri kemeriMeH OUOTECTiNIey XYPprizingi
[9].

>K¥MbIC TECOPUAJILIK, aHAJTMTUKAJIBIK )KOHE 3€pTXaHa-
JIBIK 3€pTTey oficTepi Herisinge xyprizinai [10-12].

Tankpuiay *koHe HITHKeJep. benrini 6onraHai,
OHJipic XargalbIHOA KYMBIC icTeyre OHAil JKoHE YII-
KeH KAPXBUIBIK, €HOCK JKoHE YaKBIT HIBIFBIHAAPHIH Ka-
JKeT ETTIeWTIH TEeXHOJNOTHsUIAp FaHa TaOBICTHI JKYMBIC
icreiai. Iom ocel gonenmep MyHall OHIMAEpIMEH Jia-
CTaHFaH TOMBIPAKTAP/Abl OMOpeMeqUalUsIIay TEeXHOJIO-
rusickl OOWBIHILIA FBUIBIMU TXKipHOe KYyprizy yIricin
JKacayra Heriz OO0l

Bi3 3eprTey *KyMBICHIH KXYPri3y YIIiH MyHailMeH Jia-
craHOaraH Taza, JaJajblK SKEPIiH KyHapisl Kapa To-
MBIPAFbIH AJIBIIT XUMUSUIBIK Tajjaynap Kyprizmik (1-
KecTe).

1-kecte - TorbIpaKkTarsl XUMUSUTBIK, 3aTTapAbIH MIeKTi KoHteHTpanusce (IIIPK)

Ne | 3arTblH ataysl HIPK mr/kr | Oprama konnenTpanus | [IIPK-man apry ececi
1 drop 2,8+0,02 3,5+0,1 1,25%0,08
2 Xpom 6,0+0,015 6,910,016 1,15%0,01
3 KobanbT 5,0+0,01 2,710,022 0,5410,07
4 MBpipbirn 230,03 180,02 0,8+0,06
5 Bens(a)nupen 0,02+0,04 - -
6 Kcunonnap (opro-, meta-, mapa) | 0,3+0,018 0,001+0,07 0,003%0,036
7 MBIIIBSK 2,0£0,01 - -
8 Mapranen 1500%0,01 1580%0,02 1,0510,01
9 dopmanbaerug 7,0£0,021 - -
10 | DnemeHTapibl KYKipT 160,020,014 | 173%0,025 1,08%0,05
11 | Cpmlan 2,120,022 - -
12 | KopraceiH 32,0£0,02 - -
13 | Meic 340,04 4,1+£0,03 1,4+£0,01
1-KecTeHi Tajian Kapacak, 3epTTeyre ajJblHFaH TOIIbI- 3epTrey HYCKAJIApbiHBIH TombIparbl SOr/Kr mesn-

PaKTaH TOIBIPAK SKOXKYHeciHe acep eTeTiH MyHail, My-
Hall eHiMJEepi, ayblp MeTanaap TadblIMaabl. XpoM, MBIC,
¢rop, mapraren memuepi HIPK-nan 1 eceneii raHa ap-
Tagsl. ByJ TombIpak KypambIHa, TOMBIPAKTa MHKPOOP-
raHu3MAepHiH ecin, qaMmybliHa ocep erneiini. Tonbipak,
KBIIKBUTIBIFR pH=7,1, Kapamripik Memmepi 9% OonpL.
KyHapibl, Kapa KOHBIP TOTIBIPAK.

miepiHe MyHall eHiMOepi - OCH3WH JKOHE COJspKa-
MEH apaylacThIpbUIABL. BeH3uH, consipkaMeH JlacTaHFaH
TOmbIpaK, OuoNpenapar KypaMbIHIAFbl MHKpPOOpra-
HU3MJZIEp SCEpiHeH Kaslail Ta3apaThIHIBIFIH TEKCepy
YIUIiH JIacTaHFaH Torbipakka «bakoitn-KZ» 6uonpemna-
parts! 1r/kr, 2r/Kr, ST/KT MeIepiHe eHrisingi. 3eprre-
yiaep 3 peTki KaltasaHyMeH Xypri3ingi. TormbipakTeH
OuonorusuiblK, Kepcerkimrepi 30 Toymik OOiBl 3epT-
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TeiHAi. 3epTTeyHiH Oy YaKbIThl 0acKa FaIbIMIapIbH
eHOeKTepiH/Ie [Ie aHbIK TAJIFAH/1al HeFyPJIbIM aKIapaTThl
11971 OepeTiH yaKbIT MeJIepi OOMBII caHaNapbl.

bensunmen nacranran TOHNBIPAKTHL 6I/IOPCM€I{I/IaHI/IH-

JIay HOTHKeNepi 2-KecTene KOpCeTii.

2-kecTe - BeH3MHMEH JlacTaHFaH TONBIPAKTHl OMOTIperiapaTTapMeH Ta3apTy HOTHXENepi

Ne | Hyckanap Bbacrarnkpt Toxipube bensunHiK
Meuiepi, % COHBIHIAFbI bLABIPAY
Meepi, % KapKbIHABLTHI-
rol, %
1 Bakpunay: Torbipak+0eH31H 5 3,02 39,6x0,9
2 | Tonbipak+6en3un+ bakoin-KZ (1r/kr) | 5 1,26 74,8+1,2
3 Tonbipak+6en3ua+ bakoin-KZ (2r/kr) | 5 0,14 97,210,67
4 Tonbipak+6eH3un+ bakoitn-KZ (5r/kr) | 5 0,85 83+2,09

Tonbipakka Bakoitn-KZ mnpenapaTsiHBIH op TYpoi
M6JIIIepiH eHri3TeHHeH KEeWiHTi 3epTTey HOTHXKeJepiH
TaIaiThiH OoJsicak, Bakoin-KZ (2r/kr) HycKachlHAa
€H JKOFapbl TazalaHy yjaepici Oomipl. TombipakTarbl
OEH3MH Mperapar KypaMbIHAAFbl MUKPOOPraHM3MICP
acepireH 97,2% tazapteurrad. Opan keftin bakoin-KZ
(5r/kr) 83%, Bakoitn-KZ (1r/kr) 74,8%-ra Tazaprhl-
JFaH. by/iaH Tonbipakka eHrisijietin Ouorpenapar MeJ-

IIepi TONBIPAK, MeJIIepiHe TOyedi OOIaThIHABIFEl AHbI-
KTaJ/IBl. AJl 1a00paTopusi sKaFaaiibiHIa MUKPOOUOIOTH-
SUTBIK, TIPENapaTThIH COMSIPKAMEH JIACTAHFAH TOMBIPAKKA
qcep eTyiH 3epTTereH Kesje KeMipCyTeriH TOTHIKTHIPY-
IIBl MAKPOOPTaHMU3MJIEpIiH Heri3iHae kacasFaH Ouo-
Tpenapar CaJbIHFaH TOIBIPAK, YITUIepiHAe COMsIPKaHbIH
Meepi ToMeHiereHi Gakanpl (3-kecre).

3-kecre - buonpenaparrapapiH cosipKaMeH JlacTaHFaH TOMBIPAKThl OMOpeMeInalvsiIaybIHbIH KOpCeTKiITepi

Ne | Hyckanap Bacrankst Taoxipube ConspkaHbIH
Memepi, % COHBIH/IAFbI BIIBIPAY
Menepi, % KAPKBIH/IBUTHI-
oI, %

1 Bakpuiay: Tonbipak+comnspka 5 3,47 30,6%1,1

2 Tonwipak+conspka+ bakoin-KZ (1r/kr) | 5 1,61 67,810,65

3 Tonbipak+consapka+ bakoin-KZ (2r/kr) | 5 0,23 95,440,89

4 Tonbipak+consapka+ bakoin-KZ (Sr/kr) | 5 1,03 79,4%1,24

ConsipkaMeH JlacTaHraH Tonbipakka bakoin-KZ mpe-
MapaTblHBIH 9p TYPJIi MOJIIIEPiH €HTi3reHHeH KeWiHri
3epITey HOTHXeJIepiHe Jie OCH3UHJIETINICH eH KOFaphl
Tazanany yjepici bakoin-KZ (2r/kr) HyckaceiHga 60m1-
OBl SIFHU, TOTIBIpAKTaFBI cOsIpKa Memmepi 95,4%-nan
67,8 %-ra neiiiH azaipl. A Ouonpenapar KoChblIMaraH
GaKpUIay HYCKAChIHIA COMSIPKAaHBIH TeK YIITeH Oipi Fa-
Ha, sirHu 30,6% FaHa TazapThUIFaH

3eprrey OaprickiHga bakoitn-KZ npenaparsl MyHan
OHiIMJIepiMeH JIaCTaHFaH TONbIpAKTapAbl Ta3alayaa Kak-
Chl HOTHXKE OEpeTiH/IIr aHBIKTaJIIbl.

A Oakpliay HYCKACBIHIAFbl TOMNBIPAKTHIH OCH3MH
MeH COJISIPKaJIaH Ta3aJlaHybl TAOMFATTHIH ©3/IiriHeH Ta-
3apTy MpOIeCiHe HerizneireH. TaOwru opTaja opra-

HU3MJIEPIiH €31 [¢ OpraHMKaJblK 3aTTapabl Oeseni,
Gipak TaOMFATTBHIH O3/IiriHEH Ta3ajaHy Mpolieci TaOuFu
Tere- TeHIIKTiH KAJIBINTH OoJybIHa cebert 6onassl. Jla-
CTaHFaH TOIBIPAKTBIH ©3[iriHeH KaJIblHA Keyi (pusu-
KaJIbIK, XUMHUSITBIK, ’KOHE OMOJIOTHSUIBIK, CUSKTHI OipKa-
Tap akToprapra OGaiiaHBICTEL. PUBHKAIBIK, XUMHUS-
JBIK, (PaKTOPIBIH OCepiHEH MYHall MEH MyHaill eHiM-
JIepiHiH AeCTPYKIMSICHl COHbIHA JIeHiH KXypmeni. buo-
JIOTUSUTBIK, (paKTOpIIap TOMBIPAKTHIH ©3/IiT1HEH Ta3aIaHy
MPOLECiH/Ie AJIbIHFbI OPbIHABI HesieHedi. OHaa menryni
Ppeai MyHal TOTHIKTHIPATBIH MUK POOPraHU3MIEpP aTKa-
panpl. OnapaslH ocepiHeH MyHal KapamaibiM KOCBLTbI-
cTapra JiediH TpaHcopMalysuiaHaabl, OfaH Spi TOMbI-
paKTarbl KOMipTeK allHAJIBIMbIHA KATHICATHIH JKaHA Op-
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TaHWKAJIBIK, 3aTTAPIbIH KIUHAKTATYHI KYpeli.

bBi3 MyHail eHiMepiHiH KalabKTapbiH «bakoin-KZ»
TIpenapaTblH KOJIaHA OTHIPHINT OWONOTHSUIBIK, Tazap-

Hotwxecinne «bakoitn-KZ» mpenapaThiHbIH Kypa-
MblHA  KipeTiH Acinetobacter  calcoaceticus  2A,
Microbacterium lacticum 41-3, Arthrobacter terregens
111 xone Micrococcus roseus 49 mtamaapsl npenapar-
THIH €HTI31Ty MeJIIepiHe Kapail TOIBIPAKTH op TYp-
JIi JeHredae TasapTKaHbl OaNKaJBIN, AJIbIHFBI Taj-
Jay HOTWKEJIEpiH TOJNBIKTHIPABL Mbicanbl 4-KecTemeri
3 wmyckagarsl (bakoitn-KZ (2r/kr)) TonblpakTapablH
CBHIPTKBI TYpi OacTamKpl Jajna TOMBIPAFBIHBIH CHIPTKHI
TypiMeH Oipaedt Oommpl. BymaH TOMBIPaKTHIH MyHan
OHIMJICpIHEH TOJNBIK Ta3apFaH/IBIFbIH OalKaiMbI3. 2,3-
HYCKajap a3jan KOHBIPKai OOJIbII, oJ1i Jie TONBIK Ta-
3apMaraH/IbIFbIH KepceTedi. Al OaKkpuiay HYCKAChl My-
Hail eHIMJEpiHiH 9CEepiHeH KapaJITbM TApTHII, 9J1i 1€

TKAHHAH KeiH 3epTTey HyCKaTapbIHIAFbl TOIBIPAKTHIH
MOPOTOTHSUTBIK, KACHETIH CAJBICTBIPHINT Kapambk (4-
KecTe).

Ta3apMail KaTKaH/IBIFBIH KepceTTi. By nereHiMis Muk-
POOHOJIOTUSIIBIK, IIPENapaTThiH MYHal eHiMIepiMeH J1a-
CTaHFaH TONBIPAKKA CAMAaJIbIK, TYPFhIIA Ja 9cep eTeTiH-
ITiH T2JIEeIen .

JKyprizinreH 3eprreysep HOTHKECIHEe KOMipCyTeTiH
TOTHIKTHIPYIIIBl MHUKPOOPraHM3MIEPHiH Heri3iHae Xa-
cajiFaH OWoINpenapar CajibIHFaH TOMBIPAK, YJITiiepiHie
MYHa¥IbIH MeJIIIepi ToMeHiereHi Oankasapl. SIFHu, TO-
MIBIPAKTaFbl MyHall ©HIMAEPiHiH bIAIPAY KAPKBIHIBLIbI-
FbI JKOFapbLIabl.

ConbiMeH, TazanayasiH 30 ToyJiriHAe TOMBIPAKTAFBI
OEH3MH MEH COJISIPKAHBIH bIIbIpay KApPKbIHIBUIBIFBI
67,8% nman 97,2% netiin 6oica, 6aKpuIay YITICiHAE TEK
30,6 - 39,6%-np1 Kypansl (1-cyper).

120
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Baxeimay Bakoii-KZ Bakoiin-KZ Bakoiin-KZ
(11/KT) (2r/xT) (51/KT)

=#=Fenzun == ComsipKa

1-cyper - brornpenapar cajislHFaH TOIBIPAK, YATUIEpiHAETi MyHal eHiMIepi MeJIIepiHiH e3repy KOpceTKimmTepi

Bromnpenapar cajblHFaH TOMBIPAK YATiIEpiHAETi My-
Hail eHiMJepi MeJIIEepiHiH e3repy KOpCeTKIlUTEepiH ca-
JILICTBIPBIIT KApaWTHIH OoJicak, 0acka HyCKajlapra Ka-
paranga Bakoin-KZ npenapatsiHbiH 2r/Kr Memmepe-
T'i HYCKAcChl TONBIPAKTH MyHail eHIMIEpiHeH Ta3ajiayfa
JIARBIKTHI €H THIMA1 HYCKa eKeHAIr aHbIKTanapl. MyHaa

6ensuH 97,2%, conspka 95,4% wiablpan, TazapThUIFaH.
bakoiin-KZ npenapaTeHblH 11/Kr MeJIepi TONbIPaKThI
Ta3apTyFra KeTKimkcis, 74,8% xoHe 67,8% Kepcerki-
i kepeerti. A Bakoin-KZ npenapaTsiHBIH MeJTIIepi
Sr/kr Gosybl apThIK J03alaHyIbl KOpPCEeTill, rpernapar
KYPaMBIHAaFbl MUKPOOPraHU3MEPAiH Kell MeJllepae
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4-xecte - TazapTbUIFaH TONBIPAKTHIH CHIPTKBI KOPIHICI

Ne | Hyckanap bensun Conspka
1 | Bakputay
2 | bakonn-KZ
(Ir/kr)
3 | Bakonn-KZ
(2r/kr)
4 | bakoitn-KZ
(51/xr)
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6O0ITybl TOMBIPAKTHI MYHAl ©HIMIEpiHeH Ta3apTyra Kepi
OCepiH THTI3eTiHIIr aHBIKTAIIB. 3epTTey HOTIKeIepi
KOPCETKEH/IeH €H Te3 bIABIPAUTHIH OyJ1 6eH3UH (PpaKiu-
scel. Bipak HaKTHI bIIBIPAY KACUETIH CONSIPKA OHIMiHEH
Kepyre Oonajpl, cebedi OEH3MH KeHiJT OOJFaHbIKTaH,
YIUIKBIITHIK, KacueTke ne. COHIBIKTaH OHBIH Kol 0eJtiri
TEpMOCTATTa YIIBI KeTyi MyMKiH.

OCIMIIKTep TOMBIPaKKa TYCKEH op TYpPJi 3USHABI
3aTTapiblH dcepiHe eH OipiHI GO YIIbIPARTBIHAAP.
CoHJBIKTaH OJIApABIH KOITereH TYPJepiH TOMBIPaK op-

bakpuiay: Tonbipak +
6eH3nH

TorbIpak+0eH31H +
Bakoin-KZ (1r/kr)

Tachl JIaCTaHyBIHBIH OMOMHAMKATOPBI PETiHe KoJJaHa-
npl. Bi3 3eprreyimizne «Bbakorn-KZ» mpenapatsiH Ko-
CBHIIT Ta3apTKAH TOMBIPAKTHIH (PUTOYIBUIBIFBIH AHBIKTA-
y/la TeCT-HbICaH PETiHAe Kpecc-CaaThiH MalJalaH bIK.
Ce6e0i kpecc canar Te3 ecin, 100 naibI3 eHrimTik Kep-
ceTeni.

Buronpenapar naiiajiaHa OThIPbII Ta3apThUIFaH TOITBI-

PaKkKa Kpecc-cajlaThl TYKBIMBIH Ceyill, 2 anTafgaH KediH
HOTHKECIH TEKCepill, Tajlay xKacaiplk, (2-cyper).

Tomnbipak+0eH3KH +
bakoiin-KZ (2r/kr)

Tormbipak+0eH31H +
Bakoiin-KZ (5r/kr)

bakpuiay: Tonbipak +
CcoJsIpKa

Tonbipak+conspka +
Baxoiin-KZ (1r/xr)

Tomneipak + consapka +
bakoiin-KZ (2r/kr)

Tombipak + consipka +
Bakoiin-KZ (5r/kr)

2-cypert - Kpecc-canatsl eciMairiMeH Ky pri3uireH 3eprreyniep

BensuHMeH koHe qu3eIbMeH JaCTaHFaH TONBIPAKThIH
uroybiTTRUIBIFE  Bakoin-KZ  (2r/kr) OuONOrusuibIK
HYCKAJIAPBIHIA TONBIFBIMEH JICPIIiK OHIM IIBIKTH KOHE
eIIKAH/A YBITTBUIBIK, KOPCETTIeli, SIFHA TOTBIPAK, TO-
JIbIFBIMEH Ouopemenuatusiianrad. bakonn-KZ (1r/kr)
HYCKQJIapeiHAa TYKbIMHBIH 84-82%-b1, bBakoin-KZ
(Sr/kr) HyckanapeiHaa TYKbIMHBIH 88-90% - bl eHin
IIBIKTHI, OYJT TOMBIPAKTHIH MYHAl eHiMepiHeH Oipina-
Ma Ta3apThUFaHBIH KepceTeni (5-kecte).

AJ1, NacTaHFaH TOIMBIPAKTAFbl, OMOIIpEnapar KOChUI-
MaraH TONbIpaKTarbl TYKbIMAApabH 19-23 nanacer (38-
46%) raHa eHin mbIKTH. Bynan Taburarta e3iH-e3i Ta-

3apTy MPOIIECi Ky PeTiHiH, Oipak oy eTe Oasy KypeTiHiH
JKOHE MYHal ©HIMJIepiMEeH KATThI JIACTAHFaH TOITBIPAKTHI
TOJIBIK, TA3aPTa AIMANTHIHBIH KOPEMi3.

MyHaii eHiMIepiHeH OHMOJNOTUSIIBIK —Ta3apThLIFaH
TONBIPAKTHl OMOTECTiIEY HOTHXKENEpiH Taljail KeJe,
«Bakoin-KZ» GUosorusuibIK, ipenaparhl TOMbIPAKThI Ta-
3apTyAa, TOMBIPAKTAFbl KOMiPCYTEKTEpAl TOTHIKTHIPYAA
KAKChl HOTHXKE KOPCETTi. YBITTBUIBIK JASPEKECIH casbl-
CTBIpa OTHIPBIT, JU3ENbIK OTHIHHBIH OSH3WHIe KaparaH-
Jla ecCiMIIKTepre a3/ian yJibl acepi 6ap eKeHi aHbIKTaJI bl
(3-cyper).
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5-kecte - MyHail eHiMIiepiMeH JIacTaHFaH TOMbIPaKKa Kpecc-canaT KeMeriMeH (PUTOTECT JKYPri3reH HOTHKENIEp

TosiouGe HYCKAADEL Tonbipak+0eH3uH Tormbipak+consipka
P yekanap bakpuiay | bakoiin- | Bakoin- | bakoiin- | bakpuiay | Bakoitn- | Bakoin- | Bakoitn-
K7 KZ K7 K7 K7 KZ
(1r/kr) (2r/xr) (5r/kr) (Ir/kr) (2r/kr) (5r/kr)
OHiM HILIKKAH TYKbIM | 23 42 50 45 19 41 49 44
CaHbl
Bakputaymen 46 84 100 90 38 82 98 88
CaJIBICTBIPFaH-AaFbl
%
100 08
o ([ w T
80 -
S l 50 i 49
g 60 7] 46 42 4 43 3g 4l l 44
= 40 4
E 23 19
20 A
0
Sy — — — ey — — —
g = i 2 g = 2 2
3 | 5 | & | & 3 &5 | § | &
o= e C— v o v o e
[4a] [ 12
= = = = =) =
= = = = = =
g g 2 2 g g
(] o 3] 3] o o
[£a] [£a] [da] [da] £a] 4]
Tonrlpak+0eH21H Tomnelpak+comaspka

N OHIN MIBIKKAH TYKBIM CAHEI

B BakbelnayMeH calbICTRIpFaH-IafEl %o

3-cyper - JlactanraH TombIpaKTa TYKbIMAAPABIH 6HY KOPCETKIlITepi

Byn Guotecriney HoTXeci aJ/IbIHFBI OMOpeMenya-
IIUST HOTWKEJIePiH TONBIKTHIPABI koHe Bakoin-KZ 6uo-
JIOTUSUTHIK, TIPENAPATHIHBIH JIACTAHFAH TOIBIPAKTH MY-
Hall eHIMJIepiHEeH Ta3apTy/a KaKCchl KOpCeTKilTepi 6ap
E€KEeHIH JoJIeae].

KopseiThinabl. bBropemenumarss MyHaiiMeH Ja-
CTaHFaH TOIBIPAKTHI TA3aPTY/Ia KOHE KaJIbIHA KENTipy-

J1a €H MPOTPECCUBTI 9JIiC eKEHIir aHBIKTaIbl. OChIHIAN
MHUKPOOPraHU3MIEp HETi3iHfe KacaJblHFaH Mpernapar-
THI TAl/laJIaHy SKOJOTHSUIBIK JKaFbIHAH 3WSIHCBHI3, KO-
JIOTUSUIBIK, anaTTapbl OOFBI30ANTBIHABIFEI, LIBIFBIH a3
KEeTEeTiHJIir, 9p Typii MaciTaOTarsl XKep KOJeMiH Ta3ap-
TyFa GOJIaThIH/IBIFBI AHBIKTAJIIBI )KOHE MYH/Al Ta3apThl-
JIFaH TOIIBIPAK, SKOXKYHere KafTa opasraHzia elKaHaai
3UAHBI OOJIMAIBL.
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NCCJIEAJOBAHUE TEXHOJIO'NYECKUX ITAPAMETPOB I1PU KPEIIVIEHUN
I'OPHbBIX BBIPABOTOK

B.®. lemun!", JI.P. Axmaruypos!, I.C. Coi3abik6aesa!, H.M. 3amasmes!
KaparanauHckuii TexHudeckuii yHuBepcuteT nMenn AGbuikaca CaruHoBa,
Kaparanpa, Kazaxcran,

e-mail: vladfdemin@mail.ru

‘YcraHoBJieHHE CTETIeHW M YMCIICHHBIX mapamMeTpoB TPEHIMHOBATOCTU MAaCCUBa BMEHIAIOIIMX IMOPOJ] B KOHTYPE
CBOJa FOpHOfI BI)Ipa6OTKI/I TMO3BOJIACT YCTAHOBUTH TEXHOJIOTUYECKUE ITapaMETPbl KPEIIJICHUA.

MOHHTOPHHT ¥ MPOTHO3 OLEHKH YCTOMYMBOCTH TOPHBIX BBHIPAGOTOK ImaxT KaparaHguHCKOTO yroipHOTO 0ac-
celiHa MO3BOUT OIpPE/IC/IUTh 3aKOHOMEPHOCTH MPOSIBJICHNI TOPHOTO JaBJIEHHUS B BHIPAOOTKAX B 3aBUCUMOCTH OT
FOPHO-TEOJIOTUYECKUX (PAKTOPOB U FOPHOTEXHUYECKUX YCIIOBHUIA SKCIUTyaTAIMK Ha 0a3e KOMITBIOTEPHOIO MOJIEIH-
POBAHMs FEOMEXAHUYECKHX MPOLECCOB BO BMEIIAIIIEM CMELIAHHOM YIJIEIIOPOIHOM MACCHBE BOKPYI HCCIELye-
MBIX BBIPAOOTOK.

HeoOxomuMBbl co3aaHre TeXHOJOTMYECKMX CXeM BEAEHHUsI TOPHOITPOXOMYECKHX paboT Ha OCHOBE MOJIEMpPOBa-
HHSI 30HAIBHOMN JIe3MHTET ALK MACCHUBA TOPHBIX TIOPOJ M MTACTIOPTOB KPETUICHHSI TOPHBIX BHIPAOOTOK JUIs pas3iny-
HBIX TOPHO-TEOJIOTMUECKMX U TOPHOTEXHUUYECKHX YCIOBHI pa3paOOTKHU YTOJIBHBIX IAXT JUIsl COKPAILEHHsI PACXOIOB
Ha 9KCIUTyaTallMIio TOPHBIX BHIPAOOTOK C COOMOAEHUEM HOPMATHBHOW CKOPOCTH MX MPOBEIEHHS JUIsl OATOTOBKH
(ppOHTA OYUCTHOH BBIEMKH.

IIpumeHeHHe apOYHON METa/LIO-PAMHOM KPEIH He MO3BOJISIET YBEIUYUTh TEMIIbI [TPOBEACHMS TOPHBIX BBIPaOoO-
TOK W MPOU3BOAUTENLHOCTh TPYAa MPOXOMYUKOB, CHU3UTh METAJUIOEMKOCTh KPEIld, €e CTOMMOCTD, a TaKXke MpH-
MEHUTh KOMIUICKCHYI0 MEXaHU3AIMI0 PaboT MO MOIACPKAHUI0 TOPHBIX BHIPAOOTOK. B 3aBHcHMOCTH OT THIA TO-
JIMMEPHOTO COCTaBa a[re3us 3aKpervisionero XMMMUYECKOro cocTaBa K necyanuky cocrasisier 0,03 - 0,15 Mlla u
pacTeT OT IIaJKOro CTepKHS K Hape3HOMY M MaKCHMaJbHa - JJIs1 aHKEPHOTO CTEpPKHS C TIepeMEHHBIM IPOQIIeM.

KiwueBble ciaoBa: AHKEPHOC KPEIJICHUEC, yCTOfI'{I/IBOCTb opona, reoMeXaHn4eCKue IMpoueccol, TpeuInHOBA-
TOCTb, IPOYHOCTDb

TAY-KEH KA3BAJIAPBIH BEKITY KE3IH/IET'T TEXHOJIOTHSLJIBIK
ITAPAMETPJ/IEP 11 BEPTTEY
B.®. lemun!", JI.P. Axmataypos!, /I.C. Cei3abik6aesa’, H.M. 3amaumes’,
196inmkac CarbIHOB ATHIHIAFbI Kaparanzpl TeXHUKAJIBIK, YHUBEPCHTETI,
Kaparannel, Kazakcran,

e-mail: vladfdemin@mail.ru

[TaxTa caHpUIaybIHBIH TOOECIHIH KOHTYPBIH/IA HETi3Ii KbIHBIC MACCUBIHIH JKapbUTybIHBIH A9PEXKECi MEH CaH[bIK,
napaMeTpiiepin Oenrijiey OeKiTyIiH TEXHOJIOTHSUTBIK, MapaMeTpiiepiH OpHATyFa MyMKIHIIK Oepei.

Kaparanapl kemip GaccefHiHIH IIaxTalapbHAAFbl KeH Ka30alapblHbIH TYPAKTBUIBIFBIH OaFajiay MOHMTOPHHII
MeH OOoKaMbl TEOMEXaHHMKAJIBIK, MPOLIECTEPi KOMITBIOTEPITiIK MOZEINbASY HeriiHie Tay-KeH-IeONOTUsUIbIK (hak-
TOpJIapFa JKoHe Tay-KeH MaiijaiaHy jkarjaiiapbiHa OaiIaHbICThl KEH OPbIHIAPBIH/A TAy KBIHBICTAPBI KbHICHIMBIHBIH
KepiHic Oepy 3aHIbUTHIKTAPhIH aHBIKTayFa MYMKIHIK Oepeli. 3epTTesieTiH KeH OphIHIAPhIHBIH TOHIperiHeri apa-
J1ac KeMip XKBIHBIC MACCaCHI.

Tay-KeH >KyMBICTapbIH XY Pri3y/JiH TEXHOJIOTHSUIBIK, ChI30aJIapblH Tay-KeH MaccalapblHbIH aliMaKTHIK bIIbIPAYbIH

MOJIETIb/IeY JKoHE KOMip KEeHIIITepiH UTepyiH op TYpIi Tay-KeH, TeoJOTHsUIbIK, XKoHE Tay-KeH TEXHUKAJBIK JKafJai-
JIapbl YIIIiH KeH Ka30alapblH OeKiTyre apHaJFaH MacropTTap Heri3iHze Tay-KeH )KYMBICTAPbIH JKYPri3ydiH TeXHOIO-
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TUSJIBIK, CXeMATapbiH KYPY KaXeT. Tay-KeH Ka30aChIHBIH aJI/IBIHFbI OOJIriH JAlbIHIAY YIIH OJap/Ibl OPbIHAAY/IBIH
HOPMATHUBTI KbUIJAMIBIFBIH CAKTay.

ApKa Topi3ai MeTasul KaHKaJIbl TipeKTep/li NaiaaaHy Tay-KeH KYMbICTAPbIHbIH KAPKbIHBIH jKoHE KEHIILIepIiH
OHIMALIITIH apTTHIPyFa, TipeyAiH METaJUT CHIBIMIBLIBIFBIH KoHE OHBIH KYHBIH TOMEHETYTe, COHIal-aK, KeHiITep-
Ji KyTiM ycray OOMBIHINA JKYMBICTAP/bI KEIIeH i MeXaHWKaJIaH/IbIPY/bl KOJJIaHyFa MYMKiHiK Oepmeini. [Tonu-
Mep KYPaMBIHbIH TYpiHe OaiIaHbICTBI OSKITKIlll XUMUSJIBIK, KypaMHbIH KyMmTtacka aaresusickl 0,03 - 0,15 MIla
KYPpaW/ibl KoHe Teric MBIObIKTaH OypaHJasIbiFa JSHiH apTapl )KoHe e3repMelti Mpo(uIIb/Ii IKOPb MITAHIAChl YIIiH
MaKCUMYM OO IbI.

Tyiiin ce3aep: sAKopb/li OEKiTy, Tay KbIHBICTAPBIHBIH TYPAKThUIBIFbI, TEOMEXaHUKAJIBIK POLIECTEP, XKapbIKTap,
OepiKTiK

STUDY OF TECHNOLOGICAL PARAMETERS WHEN SUPPORTING MINING
WORKS

V.F. Demin'*, D.R. Akhmatnurov!, D.S. Syzdykbaeva!, N.M. Zamaliev !
! Abylkas Saginov Karaganda Technical University, Karaganda, Kazakhstan,
e-mail: vladfdemin@mail.ru

Establishing the degree and numerical parameters of fracturing of the host rock massif in the contour of the
roof of the mine opening allows us to establish the technological parameters of the fastening.

Monitoring and forecasting the assessment of the stability of mine workings in the mines of the Karaganda
coal basin will allow us to determine the patterns of manifestations of rock pressure in workings depending on
mining and geological factors and mining operating conditions based on computer modeling of geomechanical
processes in the host mixed coal rock mass around the workings under study.

It is necessary to create technological schemes for conducting mining operations based on modeling of zonal
disintegration of rock masses and passports for fastening mine workings for various mining, geological and
mining technical conditions of coal mine development in order to reduce the cost of operating mine workings in
compliance with the standard speed of their implementation for preparing the front of the mining excavation.

The use of arched metal-frame support does not allow increasing the pace of mining and the productivity of
miners, reducing the metal intensity of the support and its cost, and also applying comprehensive mechanization
of work to maintain mine workings. Depending on the type of polymer composition, the adhesion of the fastening
chemical composition to sandstone is 0.03 - 0.15 MPa and increases from a smooth rod to a threaded one and is
maximum for an anchor rod with a variable profile.

Keywords: anchorage, rock stability, geomechanical processes, fracturing, strength

BBenenue. [aBHbIMU TpUYMHAMU JE(EKTHOTO CO-
CTOSIHUS TIOJIOCTEH TOPHBIX BHIPAOOTOK SBJISIOTCS TAKUE
(bakTOpBI, KaK yBenUUEHHE IIIyOMHbI SKCILUTYaTHPYEMBbIX
B KaparanamHckom 6acceiiHe yroibHbIX IaXT, BEAYIIUX
oTpabOTKy IUIACTOB, PEUMYIIIECTBEHHO, IIPU HU3KOW U
CpelHel MTPOYHOCTH IPUKOHTYPHBIX HOPOJL BOKPYT BbI-
paboTOK, a Takke MPUMEHEHUH Kpereil ¢ He Bcerga A0-
CTATOYHOU HECYILEeH CIIOCOOHOCTHIO.

Ha mpouecc BO3IEHCTBHS TOPHOTO JaBJICHUS,
BO3ZHMKA-IOIIETO MPH MPOBEJEHUH UCKYCCTBEHHBIX I'Op-
HBIX TIOJIOCTEH B YIVIETIOPOIHOH TOJINE B 3aBUCHMOCTU
OT MPOYHOCTHBIX XapaKTEPUCTHK MaccuBa U XapakTepa
MIPOSIBJICHN 30HAJILHOMN JIE3MHTET Pallii B MAaCCHUBE TOp-
HBIX TOPOJ] CYIIECTBEHHOE BJIMSIHUE OKa3bIBAIOT 30HbI
TIOBBIILIEHHOTO, OMOPHOTO JABJICHUS, Pa3BUTHE HAl- U

NoApabOTKK YTOJBHBIX IIACTOB, UX COBMECTHasl OTpa-
60TKa, HAIMUKE TeOIOTMIECKUX HAPYIIECHHUH, a TaKxke
PACTIOJIOKEHNE BBIPAOOTKH B CXEME Pa3BUTHsI TOPHbIX
pabor.

IMoatoMy BaKHBIM SIBISIETCS IPOBEACHUE PACUETOB C
y4eTOM JUHAMUKU U MOJI3Yy4YEeCTH TOPHBIX MOPOA C MO-
JEeTMPOBAHUEM Pa3IMYHbIX TOPHOTEXHOJIOTMYECKUX CH-
Tyaluil Mpy MPOBEACHNH U TOJIEPKaHUM TOPHBIX BbI-
paboTOK B T.4. B 30HaX BJIMSHUSA OYMCTHBIX padoT. Pa3-
paboTKa M BHEJPEHHUE TEXHOJIOTUH U CPEACTB C YUETOM
HaIpsiKEHHO-/1e(hOPMUPOBAHHOIO COCTOSIHUS BMEILAI0-
IIMX TOPOJ MO3BOJIUT YMEHBIIUTh MaTepHasIbHbIC U TPY-
JIOBBIE 3aTpaThl 1 ONTUMHU3MPOBATh MAapaMeTpsl Kperuie-
HMSI TOPHBIX BBIPAOOTOK .

116



a )

Puc. 2 - KoHcrpykuus npubopa (a) u cxema usMepenuid (6): 1, 2 - 6a30BBIil periep U ero MToK; 3 - yrnopHasi
miaioa; 4 - [aTyuk; S - coeqUHUTENbHBIN Kabesb; 6 - mpudop K[IM-2
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Marepunajbl 1 MeTOJbl. YCTaHOBJIEHHWE CTETICHH
U YHUCIEHHBIX MapaMeTPOB TPEIMHOBATOCTH MACCHBa
BMeEILAIOIIMX TIOPOJ B KOHTYpe CBOA TOPHOI BHIPabOT-
KU TO3BOJISIET YCTAaHOBUTh TEXHOJOTHMUYECKHE Iapamer-
pbI KperuieHus [2,3]. KomOuHanms 30H paccioeHus 1mo-
pon u ee pasMepsl OyIyT 3aBHCETh OT JIOKaIW3aLUN
CJI0EB TOPHBIX MOPOJL ¢ PA3HOOOPA3HBIMU KOHTAKTHHIMH
npocyoikamu. [Ijis sxcnepiuMenTa ObUIO UCTIONB30BAHO
YCTPONCTBO MOIEIUPOBAHUSA TPEIIMHOBATOCTH TOPOI.
JlaHHBII arperar siBsieTCA MPUCTABKOM K Ipeccy, UMeeT
pamy ¢ COOCHBIMH CTOMKaMH M TPaBePCOi, OTHOCUTEIIb-
HO KOTOpBIX ABUraercst mrok. OH MO3BOJISET CO31aTh B
00pasiax Nopoabl CUCTEMBI PA3JIMYHBIX TPEIMH, aHAJIO-
TMYHBIX TPUPOAHOM, MPHYEM 331JaHHOW OpHEHTAIUU U
MHTEHCUBHOCTU. B OCHOBaHMU pacroOKeHBI MOIBHXK-
Hble CTONMKM ¢ Marpunei. Cozaanne B oOpasie UCKyc-
CTBEHHBIX TPEIIMH MPOU3BOAUTCS MyTeM HarpyKeHUs
00pasIa MpeccoM Yepe3 Harpy304HbIe JIeMEeHTHI, YKIa-
JbIBaeMble B Ma3ax MaTpull (pucyHok 1) [1, 6].

JIIs yCTaHOBJIGHUS HECYIlel CIIOCOOHOCTH aHKEpOB,
3aKPEIUICHHBIX ObICTPOTBEPACIONMMHI CMECSIMH, ObLI
IPOBEJEH KOMILIEKC IKCIEPUMEHTAIbHBIX HCCIIe]0Ba-
HUH B J1a0OpaTOPHBIX YCJIOBHMSIX HAa HCIBITATEHHOM
crenpe [4].

Pesynbrarel u o6cykaenne. l3vepenue cmelne-
HUI BO BMEIIAIOIINX TOPOJaX BHITOJHSUIMCH HA IIAXTe
«Capanckaa» Y] AO «<AMT» B KOHBellepHOM LITpeKe
75K -B Ha ry6une 455 M B Tpex 1mmypax, npoOypeH-
HBIX B KPOBJIe BHIPAOOTKY (OIMH MPOOYpEH B LIEHTPE U
JIBa JPYTUX IMOA yIIoM 45° OTHOCHTENIBHO LEHTPAIbHO-

r0) - pucyHOK 2. HemocpencTBeHHast KPOBJISL YTOTBHOTO
IUIACTa B MeCTe MPOBEICH!sI 3aMepOB Obljla pecTaBlie-
Ha CpeIHEYCTOWYMBBIMU apTMTUTAMU MOILTHOCTHIO OT
0,8 10 5,1 M u npounocthio 14-21 MIla. PaccrosiHue
MeXIy TpelHamMu cocTabiisio 0,4 M. OCHOBHas1 KpOB-
JIs1 ObLTA CJIOKEHA TPYAHOOOPYIITaeMbIMU TIeCUaHUKAMHU
MOIIIHOCTHIO OT 24 110 30 M 1 rpouHOCThI0 64-71 MITa.

Uepes 20 MUHYT, BHE 30HBI BIMSHUSA JIaBbl, Ha pac-
crosiHud 1,6 M OT KpOBIM BbIPaOOTKM oOpasoBaiicst 1-
BIIl KOHTYpP pacciioeHni, 2-0i Ha paccTossHud 2,0 M de-
pe3 20 cyToK M uepe3 TpU MecsIla TPETHd Ha paccTosi-
H1U 2,3 M (pucyHok 3). Paccioenue npockaib3bIBaHUSA
CJIOEB MOPOJ1 IPOUCXOUT IOl BO3JICHCTBHAEM KacaTellb-
HOTO HallpsDKeHUs, HalpaBIeHHOTO BJOJb HaIIacToBa-
HUsL. OcOOEHHO KPUTUYECKUMH, C TOYKU 3pEHUS KC-
TUTyaTalyy, MpecTaBIIsAeTCs PacTATUBAIOIIEe HAIPsIKe-
HME, KOTOPOE PAacIONIOKEHO MEPHEHIUKYJISPHO Harlla-
CTOBaHMIO ¥ KOTOPOE 3HAUUTENILHO IIPEBOCXOIUT Mpese-
JIbl TIPOYHOCTH Ha KOHTAaKTaX W BBI3BIBAET PACCIOCHHUE
MOPOJ1 C OTPHIBOM JIPYT OT APYTa, a 3aTeM HX pa3pylie-
HUe U oOpylleHue.

CrnporHo3MpoBaTh YCTOWYMBOCTh W OOPYIIAEMOCTh
BMEIIIAIOIIEro MacCHBa MOPOJ] BOKPYT BHIPAOOTKH, C 1ie-
JIbIO BHIOOPA ONTUMAIIBHBIX IAPAMETPOB X MPOBEICHHUS
Y JIaIbHEIIIel SKCIUTyaTalliuy, TIO3BOJISIET ONpeieieHe
30HBI IEPBOHAYAILHBIX PACCIIOEHUI KOHTYPHBIX [OPO/I.
Ha pucyHke 3 cxemMatinaecky n300pakeHbl 30HBI PACCIIO-
€HHUil B CBOJIe BBIPAOOTKH, CIIOKEHHOW aJIEBPOIUTOM C
Pa3IMYHBIMU KOHTAKTHBIMH TIPOCIONKAMH.

TR
s
1 PR oleletelele

AT, Y, s

Puc. 3 - 3oHBI pacciioeHns MPUKOHTYPHOTO MacCHBa OPOJ KOHBEHEPHOTO MTpeKa 75K (-B MaxThl «CapaHCKas»
KaparananHcKoro yrosapHoro 6acceiiHa
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U3 naHHO¥ cXeMBbl MOXKHO CZIeJIaTh BBIBOJI, UTO 00pa-
30BaJI0Ch TPY PACCIIOMBIIINXCSI KOHTAKTA HEYCTOMYMBBIX
niopox, (30HH I pa3pymaromue aedopmanum, 11 Heynpy-
rue u Il ynpyrue) ¢ KOHKpETHBIMHM 30HAMH TEXHOJO-
TMYECKOI0 PACCIOEHHs BMEIIAOILETO YITIE-TIOPOIHOIO
maccuBa [5].

AJITe3UOMeTpoM, MpEJCTABICHHOM Ha pHCYHKe 4,
MPOU3BOJIUIIOCH OTIpeJie/ieHUe JIUIKOCTA K Marepua-

JIy TIOPOIbl XMMHUYECKOTO COCTaBa aMITyJI IIOCPEICTBOM
riacTuHbl (6), 3aKperUIeHHOW MPHKUMHBIM YCTPO#i-
CTBOM aJre3uoMeTpa (a) K Marepualy HOpOZIBl.

B 3aBuCHMOCTH OT THIIA TOJMMEPHOTO COCTABA aJire-
315l 3aKPETUISIOIIEr0 XMMUYECKOTro COCTaBa K MecyaHu-
Ky cocrapiser 0,03 - 0,15 MIla u pacteT OT IJIaAKOTO
CTEpXHS K HApe3HOMY U MaKCUMaJIbHa - JUISI aHKEPHO-
IO CTepXKHS C TlepeMEHHBIM MPOpHIEM.

Puc. 4 - OnpezieneHre JTUNKOCTH XUMUYECKOTO COCTABA aMITyJI 4/Ire3MOMETPOM K MaTepualty MOpOAbL: ¢ - OOIHI
BUJI; 6 - CXeMa SKCIIepUMEHTa

Hcnonp3oBanue (pU3MKO-XUMHUYECKOTO METOJA YBe-
JIMYEHUs] YCTOMYMBOCTU U CTAOMIIBHOCTH MApaMeTpOB
KpEeIUIeHUS TIO/ITOTOBUTENIbHOM BBHIPAOOTKM C HAarHeTa-
HHEM B TPEIIMHOBATBIE MOPOABI OBICTPOIEHCTBYIOLINX
XMMHUYECKMX COCTABOB, Yepe3 MpeIBapUTeSIbHO MPOOY-

AmMlMa S
N=F W) 7

el g o)

[@)]

|
|
M,MMa

Puc. 5 - JIunkocTb NOIMMEPHOIO COCTaBa K TOPHBIM
TOPOJaM B 3aBHCHMOCTH OT MX IPOYHOCTH Ha cxxatue [1
u BiaaxkHoct W: 1 - mecuanuk (I7=30-35 MIIa); 2 -
aneBpoyut (/71=20-25 MIla); 3 - aprusumur (I1=7-15
MIla)

PEHHBIE IIITyPhI, TO3BOJISIET CO3/1aTh MOHOJIUTHYIO 6J109-
HYIO CTPYKTYPY 3a CUET aATe3MOHHBIX CHJI TBEPACIOLIETO
COCTaBa WJIM MEXaHNYECKOTO 3aKJIMHUBAHMS, 3aIIOJTHUB-
IIIEro TPELMHBI (PUCYHOK 5).

i

AN

Pl

A, v

Puc. 6 - 3aBUCMMOCTb IPOYHOCTH aATe3UN
KapOOMHIHBIX COCTABOB K MOPOJIE OT CTeNeHN
PaCKpHITHS TPEIUH
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3HauNTENIBHBIM  (DAKTOPOM, BIUSIONIMM Ha IIPOY-
HOCTb CBfI3bIBAHMSI OJIOKOB BMEMIAIOIINX TOPHBIX I10-
POI TBEPACIOIIMMHA XUMHUYECKUMH COCTABAMH, OKa3bl-
BaeT CTeleHb IMPUHBI pacKpbiTUs TpemmuH. [Tokasare-
JIV 3aBUCUMOCTHY U3MEHEHU I ITPOYHOCTH /Ire3Uu KapOo-
MH/IHBIX COCTABOB K TIOPO/iaM 0, OT CTETIEHH PACKPBITHsI
TpPEIIVH MPe/ICTaBIeHbl Ha PUCYHKE 6a.

[pencraBneHHast 3aBUCUMOCTh TOBOPHT O II€7IeCO00-
Pa3HOCTH 3aKpeIUIeHH s, BMEIAIOIIErO YIiIe-MIOPOAHOIO
MacCHMBa XUMHUYECKMMH CKPEIUISIONMMHI COCTABAMH,
KOI/1a BeJIMYMHA PACKPBITUS TPEILUH HECYIIECTBEHHA U
cocrasiseT He 6onee 0,001 - 0,002 m [7].

YCTaHOBUTH ONTHMAaJIbHBIE TEXHOJIOTMYECKHE Mapa-
METpPBl KPEIUIEHUs] MO3BOMIN TOMyUEHHbIE SKCIEpH-
MEHTaJIbHBIE JAaHHbIE IO TPELMHOBATOCTH FTOPHOTO Mac-
CHMBa BMEUIAIOIIMX NOPOJI BOKPYT TOPHOM BHIPAOOTKH.

AHKepHasi Kpenb, BHOBb YCTaHOBJIEHHasl B MacCHB,
o0J1aiaeT MaKCMMaJIbHOM MMKOBOK HECyINer CriocoOHO-
CTBIO, KOTOPYIO (DYHKIIMOHAJIBHO MOKHO OIHCATh BbIpa-
skennem [1]:

Pa:f<kaRa5) (1)

rae: P, - HecyIasi cocoGHOCTbh aHKEPHOM Kpery;

k - xo3(ppHULIHEHT, KOTOPHIH yYUTHIBAET KOHCTPYK-
LIMIO aHKepa;

R - mpoyHOCTHBIE CBOICTBa BMEUIAIONINX MOPOL, B
KOTOpBIE 3aKPEILISIIOTCS aHKepa;

w000 9 3

0 - BEJIMYMHA 3aJIeJIKM aHKepa 33 30HOW pa3pyILeHusl.

KimoueBble (hakTopbl, OKa3bIBAIOIIME BIUSHKE Ha
HECYIIYI0 CIIOCOOHOCTh aHKEPHOM Kpenu: riyOuHa 3a-
JeTIKH, a/ire3us 3aKPeTUISIONero XMMUIeCKOro COCTaBa
K MOpoaM M METAJTy CTEpKHsSI aHKEpHOHM Kperu, pas-
HOCTh MEX[y AMaMeTpaMy aHKEPHOTO CTEPXKHs U IIITy-
pa [8].

WcribiTatenibHBIN CTEHA, A7 ONpedeieHrs HecyIen
CMOCOOHOCTH MPEICTABIISAET U3 ceOs1 OETOHHBIH OJIOK BbI-
coTol ¥ mupuHoi - 0,2 M, mHou - 0,6 M. [IpouHocTb
Ha OJIHOOCHOE CXaTre OETOHHOro 0JI0Ka COCTaBIIsAET 55
Mra, 9T0 HACHTHYHO IPOYHOCTH HA OJHOOCHOE CKaTHe
TOPHOM TIOPOJIBI - IECYAHUKA.

JL1st poBenieH!sI CTEHAOBBIX MCCIEJOBAHNUI 1 SKCTIe-
PHMMEHTA HUCTIONB30BAIICh AaHKEPHBIE CTEP;KHU U3 apMa-
TypHO# craymu Kiacca A - II nepuoandeckoro mpoduis
quiHo# 0,7 M u nuameTpoM - 0,022 M ¢ TPOYHOCTHIO HA
paspeiB 143 xH. Ha ogHOM KOHIIE aHKEPHOTO CTEPXKHs
ObUTa Hape3aHa pe3bOa Ha M22 mmHoi 0,1 M, apyroit
KOHEIl aHKEPHOTO CTEP:KHSI, 151 JIYIIIero MepeMelnBa-
HuUsI, ObUT Cpe3aH 1o yriioM 452 (pucyHok 7a).

JI71s1 3aKperIeHns CTepKHel aHKePHOU KPery B IIITY-
pe ObUTH MTPUMEHEHbl aMITyJIbl HA OCHOBE OBICTPOTBEp-
jeonmx xuMmudeckux cmeceit: ammynsl KAKC-IT, am-
nymst AMK - M npoussoactea TOO CII «MunoBa-
Kazaxcran» Ha HEHaCBHIIIEHHBIX MOMMI(MUPHBIX CMOJIAX
u ammyasl ALIJl Ha LeMEHTHOW OCHOBE MPOW3BOICTBA
TOO «UTTKOH» (pucyHok 7 6). AHKepa ycTaHaBIMBa-
JIUCh B IIITYP JEKTPUIECKUM Mepdoparopom [1,9].

Puc. 7 - Aukepubiii crepxens (a) (I = 0,4 m) u ammyist ¢ 6sictpoTBepaeonmmu cmecsivu (6): 1 - KAKC-IT; 2 -
AMK - M; 3 - Al (I=0,3™m); 4 - AL (I = 0,4 m)

Ha pucynke 8 npecrapiieH UCTIBITATENBHBIN CTEH/I C 3aKpEeIIeHHBIM aHKEPHBIM cTep:kHeM ammytamu AMK - M

() m ALZL (G).

BeiiepruBanie aHKepHBIX CTEPKHEH OCYILEeCTBISLIOCh rupasnndeckuM npubdopom ITKA ¢ npepenom Harpy-
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keHns 11 T, COIJIAaCHO METOOUKE WcIbITaHui. Bee PE3YIbTaThbl IMTPOBEACHHBIX HCIBITAHUI MpUBEICHBI B TaGJ'[I/ILIe
1.

a 0

Puc. 8 - Onpepenenue HecyIelt clocOOHOCTH Ha UCTBITaTeNIbHOM cTeHie amnya AMK-M (a) u AL (6)

Tabmuua 1 - [IpoyHOCTh 3aKperuieH s aHKepa B Imype ObicTpoTBepaeonmmu cMecsimu (ripu t = 20°C)

Awmnyna Juamerpsl, M JlnuHa, M Bpews, u IluHa [Ipounocts
Lirnypa | aHkepa | 3ajesK | IImypa aMIyJIbl, M | 3aKpervIeHus, T
0,16 0
KAKC-II 0,03 0,022 0,3 0,55 0,5 0,3 4
24 2
0,16 0
0,035 | 0,022 0,3 0,55 0,5 0,3 1
24 1
0,16 >11
AMK - M 0,03 0,022 0,35 0,55 0,5 0,35 >11
24 >11
0,16 >11
0,035 | 0,022 0,35 0,55 0,5 0,35 >11
24 >11
0,16 7
0,03 0,022 0,3 0,55 0,5 0,3 100
Al
24 >11
0,16 2
0,035 | 0,022 0,3 0,55 0,5 0,3 4
24 7
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IIpoyHocte 3akperuieHus: aHkepa ammyiamu AMK
- M 3HauMTENBbHO BHIINIE, YTO BHJHO W3 PE3YJIbTATOB,
MpeJCTaBIeHHbIX B Tabmuue. s Toro, 4todbl aHKep-
Hasl Kpellb MMeJia HeCYIIIyIo CIOCOOHOCTD Ha YPOBHE pas-
PBIBHOTO YCHJIWSI aHKEPHOTO CTEPIXKHsI IOCTAaTOYHO yCTa-
HOBKH JIBYX aMITyJl IIPY Pa3HOCTH ANAMETPOB aHKEPHO-
ro crepxHs U mmypa 0,008 M, a npu pasHoctu 0,013 m
HYXHO YCTaHaBIMBATh HE MeHee yeTsipex amiryi [10].

HHsI BMEIAIONIErO YIJIe-MOPOIHOr0 MacChBa CKpeIUIs-
IOIMMH XUMHAYECKUMH COCTaBaMH, KOTJia CTeNeHb pac-
KPBITUS TPELIMHBI HECYLIIECTBEHHA M COCTaBIseT He 00-
aee 0,001 - 0,002 m. IIpu pocTe BEIMUYMHBI PacKpbl-
THSI TPEILMHBI OT 1 /10 5 MM 3HaYMTENBHO, OOJiee YeM B
IIECTh Pa3, CHIKAETCS POYHOCTD /ATe3UH CMOJIBI K T10-
ponaM. B 3aBHCHMOCTH OT THITA MOIMMEPHOTO COCTaBa
afresus 3aKperuIsiOIEero XMMUYECKOro CocTaBa K Iec-

yanuky coctasiiszer 0,03 - 0,15 MIla u pactet ot maj-
KOrO CTepXkHsI K Hape3HOMY M MaKCHUMaJlbHa - I aH-
KEPHOTO CTEPKHS C IEPEMEHHBIM TIPOUIIEM.

BbiBobI. DKCHEepUMEHTATIPHBIMUA JIAaHHBIMH  yCTa-
HOBJICHA U MOJITBEPXKICHA 11e1eCO00Pa3HOCTD 3aKperLie-
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OCOBEHHOCTH NOJINMMEPHBIX AI'EHTOB JJIA ITOBBIINIEHU A
HE®TEOTJAYM IIJIACTOB

AK.E.JI:)xakynosa'*, A.Kommek!, H.A.Véaiinyriaesa?, U. H. Kyasmosa®,

K.A. Beiicem6aeBa!

'Eppazuiickuii HauvoHabHbIi yausepcuter uM. JI.H.I'ymunesa, r.Acrana, Kazaxcran,
2 AKTIOOUHCK Ui pervoHabHbIA yHUBepcuTeT uM.K.JKyOaHoRBa, r.AkTo0e, KazaxcraH,
3V umckuii rocyrapcTBeHHbIi HepTAHON TeXHUYECKHil yHuBepcuTer, r.Ya, Poccus,

zhanereke @mail.ru

HccnenoBanne cBOMCTB aM(pU(pIIBHBIX MOTMMEPOB, 3(P(EKTHBHO 3apeKOMEHIOBAaHHbIE HA HE(PTAHBIX MECTO-
POXKIEHUSIX areHTamu HereoTnauu, 0OyCIOBIEHO ClIeHU(PUIHOCTBIO (PUBUKO-XUMHUYECKUX OCOOSHHOCTEH U KOJI-
JIEKTOPHBIX TIOKa3aTellel, a TaKKe OBEPXHOCTHO-IUCIIEPCHBIX XapaKTePUCTHK Il1acTa. XapaKkTepHasi 0COOEHHOCTb
OTEYECTBEHHOTO ChIPbsI, KAK BBICOKAS IUIOTHOCTb, BA3KOCTb, MAPA(UHUCTOCTD C MOBBILICHHBIM COICPKAHHEM re-
TEPOATOMHBIX COSAMHEHUI Cephl, OMPEeNeNsIoT HeOOXOIUMOCTb MOKCKA 3P (HEKTUBHOIO METO/IA BO3NCHCTBHS IS
BBITECHEHHS CHIPbSI.

B pabote nmpennpuHsATa NOMbITKA HA OCHOBE KAYeCTBEHHOTO aHAIN3a BOAHO-HE(TSHOW CUCTEMBI MCCIIE0BATh
(pu3MKO-XMMHUYECKHE CBOKCTBA M BO3ZICHICTBUE MOJMMEPOB B CHCTeMe He(Tb-BOJA B IPUCYTCTBUH COITYTCTBYIO-
X KOMIIOHEHTOB. PaccMOTpeHO BIMsIHYUE CTeNeHN MUHEPAIM3alliK BOJ Ha IIPOLIECC BBITECHEHHSI BHICOKOBSAZKUX
He(Tel, MOCKONIbKY MECTOPOKIEHUSIM C BHICOKOBSI3KOH HE(THIO 4aCTO COIMYTCTBYIOT BHICOKOMUHEPAIM30BAHHBIC
ruiacToBble Bojbl. OripesiesieHbl (PU3MKO-XMMUYECKHUE XapaKTepUCTUKK He(TH, IJ1acTOBO BOJIBI M BONOHE(TSHOM
CHCTEMBI C LEJbI0 TIOKUCKa CIOCOO0B 3((HEeKTUBHON BHIPAOOTKH TPYJHOM3BJIEKAeMbIX 3a1acoB He(TH. BhIsBIIeHbI
BJIMSIHUE TMOJIMMEpa Ha CTYLIAIOIKE CBOMCTBA B CHCTeMe He(pTh - BOJa M B Ka4eCTBE SMYJIBIMPYIOLIMX areHTOB,
CMOCOOCTBYIOIINX arperaTuBHON YCTOMYMBOCTH HE(PTSIHON SMYJIbCUH.

KiroueBble ci10Ba: BHICOKOBsA3KAst He(Th, aM(pUpIIBHBIN TOMMEp, chcTeMa HepTh-Bosa, SMY/IHPYIOLIHe
CBOICTBA, MMHEPAIN3aLs, KHHEMAaTHIeCKas BA3KOCTb.

FEATURES OF POLYMER AGENTS FOR ENHANCED OIL RECOVERY
Zh.E.Jakupova'®, A.Kolpek!, N.A.Ubaydullayeva 2, I. N. Kulyashova®,
K.A. Beisembayeva'
'L.N. Gumilyov Eurasian National University, Astana, Kazakhstan,
2K .Zhubanov Aktobe Regional University, Aktobe, Kazakhstan
3Ufa State Petroleum Technical University, Ufa, Russia,

zhanereke@mail.ru

The study of the properties of amphiphilic polymers, effectively proven in oil fields by oil recovery agents, is
due to the specificity of the physicochemical properties and reservoir parameters, as well as the surface-dispersed
characteristics of the formation. A characteristic feature of domestic raw materials, such as high density, viscosity,
paraffin with an increased content of heteroatomic sulfur compounds, determine the need to choose an effective
method of exposure to displace raw materials.

The paper attempts to investigate the physicochemical properties and effects of polymers in the oil-water
system in the presence of accompanying components on the basis of a qualitative analysis of the water-oil system.
The influence of the degree of water mineralization on the process of displacement of high-viscosity oils is
considered, since deposits with high-viscosity oil are often accompanied by highly mineralized reservoir waters.
The physicochemical characteristics of oil, reservoir water and oil-water system have been determined in order
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to find ways to efficiently develop hard-to-recover oil reserves. The influence of the polymer on the thickening
properties in the oil-water system and as emulsifying agents contributing to the aggregative stability of the oil
emulsion is revealed.

Keywords: high viscosity oil, amphiphilic polymer, oil-water system, emulsifying properties, mineralization,
kinematic viscosity

KABATTAP/IbIH MYHAW BEPTTIITITTH APTTBIPYFA APHAJIFAH
NOJIMMEPJII ATEHTTEP/IIH EPERIIEJ/IIKTEPI
3

K.E.Ixxakynosa!*, A.Kommex!, H.A.Véaiinyrnaesa?, . H. Kyrsmosa®,
K.A. Beiicembaena’
1. H. T'ymunes atbianarsl Eypasus yITTHK, yHUBEpCHTETi, AcTaHa K., Kasakcran,
K. Ky6aHoB aThIHIarsl AKTeOe OHipiiK yHuBepcuTeTi, AKTobe K., Kazakcras,
3Yq)a MeMJIEKETTIK MyHail TeXHUKAJIBIK, YHUBEpCHTeETi, Ya K., Peceii,

zhanereke@mail.ru

MyHail KeH OpsIHIaphIHAAa MYHAal OSprillTiriH apTTBIPAThIH areHTTepl peTiHae THIMII JaMesIeHreH aMmpuguI-
I TTOJIMMeEpIIepiH KaCUEeTTEpiH 3epTTey dpaaiibiM (PU3HUKAIBIK-XUMUSIIBIK, )KOHE KOJUICKTOPJIBIK, KOpPCEeTKIIITep-
JliH epeKIIeIirine, COHIan-aK, KadaTThiH OETTIK-AUCIIEPCT CUMaTTaMalapbiHa OaiiaHbICThl. OTaHABIK, IIAKI3aTThIH
€peKILeJIiri OOJIFaH >KOFapbl THIFBI3IABIFBI, TY TKBIPJIBIFBL, MapapuHIIri, KyKipTTi reTepoaToM/IbIK, KOCBUIBICTAPBIHBIH
KOITITi MMKI3aTThl BIFBICTHIPY YIIiH TAIMIII 9JIiCiH TaHIAy ©Te KaXEeTTi OOJBIT TaObLIAIbL.

KymMeicTa cy-MyHai sKyieciH canajbl Tanay HeriziHje ijiecrne KOMIIOHEHTTEpAIH KaThICYbIMEH MyHai-Cy K-
eciHeri noauMepnepaiy (pu3rKa-XUMUSUIBIK, KaCHETTepi MEH acepiH 3epTreyre opeker xkacanibl. CyasH MUHe-
pajiaHy OpeXkeCiHiH TYTKbIPJIbIFbI )KOFapbl MYHAIIApbl BIFBICTBIPY MPOLIECIHE dcepl KapacThlpbliabl, OUTKEHI
TYTKBIPJIBIFBI )KOFaphl MyHall KEH OpbIHIAPBIH/A JKOFAphl MUHEPATIAHFaH Kabar cynapsl kebiHece Gipre Kypesi.
MyHaii KOpbIH THIMJII ©HIIpY TOCUIIEpiH i3eCTiHAipy MaKcaThiHAa KadaT CybIHBIH JKOHE Cy-MYHail KyHeciHiH
(pU3MKa-XUMMSUIBIK CUIIaTTaMaslapsl aHBIKTAIAbL. MyHail - cy )KyleciHie KOINaHIblpy KacHeTTepiHe MOIMMep/IiH
ocepi koHe MyHail SMYJIbCHACBIHBIH arperaTuBTi TYPAKThUIbIFbIHA BIKIIAJ €TETiH SMYJIbraTOPJIbIK areHTTep peTiHje

MYMKiH/Ir1 aHBIKTAJI L.

Heri3sri ce3aep: xorapsl TYTKBIPJIBI MyHal, aMpuduiai noammep, MyHaii-cy sxyieci, SMyJIbraTopibIK Kacu-
eTTep, MUHEpAIN3alMsUIaHy, KWHEMaTUKAIIBIK, TYTKBIPJIBIK,

BBenenue. Pactymmii cripoc Ha HedTsIHOE CHIpbE
TpeOyeT MOCTOSIHHOTO TOUCKa M COBEPIIEHCTBOBAHUS
3(peKTUBHBIX CIOCOOOB HE(PTEOTAAUN UISI JOCTHKE-
HUS BBICOKOTO K03(ppuIMeHTa u3BiedeHus. B mporec-
cax He(TeTOOBIYH HCIIONB30BAHE ITOJIMMEPOB BO3ZMOXK-
HO, Onarojiapsi UX PacTBOPUMOCTU B BOIE, B PAaCTBO-
pax IUIACTOBBIX BOJ M PEOJIOTMYECKHM XapaKTEPUCTH-
KaM TIOJIMMEpHBIX pacTBOpoB. [lonmmepHoe 3aBogHe-
HHE OTHOCUTCA K XMMHUYECKUM TEXHOJIOTMSAM IOBBIIIIE-
HUS HebTeOTIaul M CTAHOBUTCS TTOIMYJISIPHBIM METOIOM
B MPOMBIIIUIEHHBIX MaciiTadax. Crocod XapakTepusyeT-
Cs1 HU3KOM CTENEHBI0 PUCKA, a TaK)Ke COBMECTHMOCTHIO
C caMbIMM pa3HBIMHU IUIACTOBBIMHU Tapamerpamu. Kpo-
Me TOro, MOJMMEPHBIE PacTBOPHI, 00Jiagasi MOBBIIIICH-
HOU BSI3KOCTHIO, JIYYIIIe BHITECHSIIOT HE TOJBKO He(Th,
HO ¥ CBSI3aHHYIO TUTACTOBYIO BOAY W3 TIOPHCTOM CpEIbl.
[ToaToMy OHM BCTYMalOT BO B3aMMOIECUCTBHE CO CKelle-
TOM TIOPHCTOU Cpefbl, MOPOJOH U IIEMEHTHPYIOIIUM Be-

IIECTBOM. DTO IPUBOOMT K aCOPOLIM MOJIEKY.I ITONH-
MEpOB, KOTOpbIE BBIEIAIOTCS U3 PacTBOpa Ha MOBEPX-
HOCTb TIOPUCTOH Cpebl ¥ MEePeKphIBAIOT KaHAIbl MW
YXYQIIAIOT (PUIIBTPALIMIO B HUX BOJIBL.

Brnaronapsi 60J1bI0I YHUBEPCAIBHOCTH TOJIMMEPOB C
TOYKM 3pPEHUS] UX MOJIEKYJISPHON Macchl, ampuduib-
Hble TIOJIMMEPBl MPEJOCTABNISIOT OONBIINE BO3MOKHO-
CTH B IUTaHe TMOKOCTH, pa3HOOOpasusl M (PyHKIMOHAIIb-
HOCTH WX HPOM3BOAHBIX. 10 CpPaBHEHHMIO C HHU3KOMO-
JIEKYJISIPHBIMH arperatamu, HoJIMMepHbIe arperatbl 00-
JIaaloT GoJiee BBICOKOW CTaOMIIBHOCTBIO ¥ JIOJITOBEYHO-
cTbi0. OCOOEHHOCTBIO CTpOeHM s aM(PUPHIBHON MOJIEKY-
JIbI SIBJISIETCS] HAIMYKE JUTMHHBIX TUAPOQIIIBHBIX U THA-
pocobHbIX yacTeii [1-3].

CuHTETHYECKHe TOMUMEphl W3 BOIOPACTBOPUMBIX
MOHOMEPOB OOJIA/IA0T YHUKAJIBHBIMUA XapaKTepUCTHKA-
MH, OOYCJIOBJICHHBIMM HMX CPOICTBOM K BOIHOHM Cpe-
ne. O61acTi IpUMEHEHHS IIMPOKH, BKIIIOYAsT MOIOIIIUE
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CpenCTBa, MPOMBIIIICHHYIO OUNCTKY BOJBL, TeOTepMalb-
HYI0O SHEPIuio, MPOM3BOJACTBO IEJUTIONIO3H M Oymarw,
OIpecHeHue, nepepaboTKy py/Abl U MOBTOPHOE HCIIONb-
30BaHUE BOIBI U 0COO0 BAXXHYIO POJIb B HEOTSIHOM IIPO-
MBIIUIEHHOCTH J1s1 IOBBIIIIEHU s He(DTEOTIauH.

ITpupoaHsie BOAOPacTBOPHUMBIE TIOJIMMEPBI MOTYT UC-
TO/Ib30BAThCA KAaK B TIEPBUYHON, TaK MOAUDUIIPOBaAH-
Ho¥t hopme [4-8]. OHM 0071a/1210T CITIOCOOHOCTHIO YBEJIH-
YMBaTh BS3KOCTb PACTBOPHTENCH MpPH HU3KMX KOHIIEH-
TpauMsx, Ha0yxaTh WM U3MEHSATh (DOPMY B pacTBOpe
M aJIcOpOMPOBATHCS] HA TIOBEPXHOCTU U BIMSIOT Ha (hU-
3UYECKUE CBOICTBA BOAHBIX CHCTEM, IOJBEPraioluxcs
resieo0pa3oBaHMI0 WM 3aryIIEHHIO.

BonopactBopriMble MOHOMEpH B OCHOBHOM MpH-
HaJyiexaT K CeMelCTBaM aKpHUJIaTOB, METaKpHJIATOB
1 N-BUHWIAMHJIOB, COIAEPKAINX HEMOHU3UPOBAHHbBIC
Y MOHW3HWPOBaHHBIE (DYHKIMIOHAIBHBIE TPYIIIHI, TaKMe
KaK THIPOKCH-, KAPOOKCU-, aMHUHO-, aMHI0-, CYJIb(o-
, AMMOHWUIA-, KaPOOKCUJIAT-, CY/Ibdar-hyHKIIMOHATBHBIE
IPYIIIIBI, KOTOPHIE B3aUMOJICHUCTBYIOT C MOJIEKYJIaMHU BO-
Ibl. DT (PYHKIMOHAJIBHBIE TPYIIITH B OCHOBHOM 00ec-
MIEYNBAIOT JOCTATOUYHYI0 PACTBOPUMOCTh KaK MOHOMeE-
pa, Tak ¥ TOJMMepa B BOTHOM pase. DTo JenaeT Mosm-
MEpU3aLKMI0 B 3TOM Cpeie PaCTBOPHUTENS JIETKOZOCTYII-
Hoii [9]. BogopacTBopruMble MOHOMEPHI UMesl KaK TU-
poduibHy0, Tak U THAPO(POOHYI0 YacTH B CBOSH MO-
JIeKyJle, MOTYT acCOIIMMPOBATHCS B BOMHBIX pacTBOpax
yepe3 ruipo¢oOHbIe B3aUMOJEUCTBUS, YTO JENaeT X
MOXOKMMH Ha TIOBEPXHOCTHO-aKTHBHBIE BEILIECTBA.

BonopacTBoprMBIM TTOTMMEpaM, HCHOJIb3YEMBIM B
KauecTBe 3My/IbIaTOPOB, CBOICTBEHHO COAEPXaTh 3Ha-
YUTENIBHYIO JIONIO HEMOISIPHBIX MOHOMEPOB, YTOObI OHU
MOIVIA aJICOPOUPOBAThCS HA IpaHMIe pasiena HedTh-
Boga [10,11]. CymiecTByeT HECKOJIBKO KJIIOYEBBIX (haK-
TOPOB BIMSIOIIMX Ha PEaKIIMOHHYIO CIIOCOOHOCTh MOHO-
MEpOB M PaJIKaJIOB: oOpa3oBaHre H-KOMIIEKCOB pu
B3alIMOJIEVICTBUM C PACTBOPUTENIEM, U3MEHEHHUE CTerle-
HM MOHHM3ALIU MOHOMEPOB-JIEKTPOIUTOB, aCCOLIAALINS
MOJIEKYJI MOHOMepa 4epe3 ruipogoOHble B3auMonei-
CTBUS 1 I3MEHEHUE PEOJIOTMYECKHX CBOKCTB pacTBOpa
MOHOMepa MO CPABHEHMIO C YUCTHIM PACTBOPHTETIEM.

Crenuguyueckre 0COOEHHOCTH OTEUYECTBEHHBIX Hed-
Tel, 0COOEHHO, BBICOKHME MTOKA3aTeNN TNIOTHOCTH, BA3KO-
CTH, MapapuHNCTOCTD, COZIEP/KAHNE TeTEPOATOMHBIX CO-
€/IMHEHUI Cepbl U, YUUTBIBASL, YTO OOJIBIIMHCTBO KPYII-
HBIX MecTopokeHui B Ka3axcrane Haxonarcs Ha 3pe-
JIOM CcTaguu 3KCIUTyaTalluM, UCKJIIOYAeTCs MperuMylle-
CTBO Kakoro-in6o ofHoro 3((peKkTMBHOrO MeTosa Bo3-
aeiictBusi. HeoOGxomuMocTh pa3paboTKM CHELMaIbHOM
TEXHOJIOTUM BO3ZEICTBUS, areHTOB He(TEU3BICUCHUS
IJIs1 yBeJIMYeHUs HepTeJoObuM HEeOTIOXKHas mpodiie-

Ma 1 TpebyeT Ka4eCTBEHHOrO U3yJeHusl, Kak CaMHUX I0-
BEPXHOCTHBIX CHJI IUIACTA, TAK M KAYECTBEHHOTO aHa-
JI13a BOAHO-HE(TSHOW CHCTEMBI B IIPUCYTCTBUU COITYT-
CTBleLLlI/lX KOMIIOHEHTOB BJIMAIOIINE Ha HX (bH3MKO—
XMMMYECKUE CBOICTBA.

B 37011 CBSI31 HEOOXOIUMO OBLIO UCCIIENOBATL COCTAB
He(TH, MIACTOBOM BOMpI, a TAK)KE UX B3aUMOJIEHCTBIE
C pacTBOpaMH MOJMMEPOB. HayJHble OCHOBBI pETyIMpO-
BaHWsI He(DTEHACHINIIEHHOCTH B TUIACTE OTPEAEIISIOT (haK-
THYECKUE PE3YIIBTATHI.

INepcnieKTMBHBIM IyTeM pereHus MpoOIeMbl TTOBBI-
tienus1 3¢deKTUBHOCTU criocoboB HedTeoTnaun Oyer
UCIIOJIb30BaHME TIOJIMMEPHBIX peareHToB ampupuib-
HOH CTPYKTYPBI, 3aKJTIOUAIONIEN B CBOEH CTPYKType TU-
poduibHble M TUIpodoOHBIe (parMeHTH. OHOBpe-
MEHHOE BO3JEiCTBHE HAa BOOHYI0O U HE(TAHYIO (hasbl
orpefessieT akTyaJIbHOCTh TEOPETHYECKOM U MpaKTHYe-
CKOM 3HaYMMOCTH TEMBI UCCIIEIOBAHUS.

Marepuansl u Metoapl. Ilpomecc mnomydyeHus
BKJTIOYAET PaMKAIBHYIO0 MOJMMEPH3AINI0 MOHOMEPOB
B3aMMOJICHCTBUEM aKpWJIaMHa C aCKOpOWHOBOW, ca-
JIMLIWJIOBOM KUCJIOTaMH, B MPUCYTCTBUU T'MAPOXMHOHA,
NPUBOAAIMA K oOpasoBaHuio nommepoB AA-N-AK,
AA-N-CK.

UYroObl MpeoTBpaTUTh PEaklMIo aKpuIaMuia ¢ J0-
HOPHO¥ KapOOKCHJIFHOH TPYIIIION KHCIOT, ObUT BBEICH
pacTBOp KapOOHaTa HaTPHsI LIS MOAIIETAYMBAHIS 1 T10-
nyqaennss pH=8. CuHTe3 OCYIIEeCTBISIICS B TEUCHUH 3
4yacoB npH Temnepatrype B 60°C ¢ qajgpHEeHIIIM BbINa-
pUBaHMEM BJIArH, IPU COOTHOIIEHUH MOHOMEpA U MHU-
uatopa (mepexkucs Bogopoga) 5:1. IleneBoil npomykr
OYHINIAJICS OT HEIIPOPEArkpoOBABIINX KOMIIOHEHTOB JKC-
TPaKIMeN YeTHIPEXXJIOPUCTHIM YITIEPOAOM H XJI0podop-
MoM. [lonumep ocaxaeH B M3OIMpPOIMIOBOM CIHPTE,
TIOJIBEPICsl CYIIKE 10 AOCTHAEHHs MOCTOSHHOM MAacCHhI.
B kadecTBe pacTBOpHTENEN NCIOIB30BAINCH BOAA, STH-
JIOBBIA CIIUIPT, STUJIALIETAT U TEKCaH.

Touka niaBneHust nonumepa omnpenenena o CT PK
ISO 11357-7-2020, conepxaHue Biard OINpeesieHO
TepMOrpapUIecKUM METOAOM, BSI3KOCTh TOIMMEPHOTO
pacTBOpa yCTaHOBJIEHA BUCKOZUMETPHYECKIM METOIOM
no OCT 18249-72 u ucnosip30BaHa Il pacyera cpe-
Hell MOJIEKY/ISIPHOM MacChl OJIMMeEpa.

[TnoTHOCTP HE(TAHON 3SMYIBCUH MECTOPOKICHHUS
Kokxwuze onpenesnsiiach apeoMeTpUuecKy NP TeMIle-
parype 20° u 50°C B coorsercti TOCT 3900-95. Bhi-
COKOE 3HayeHHe IIIOTHOCTU BHI3BAIO HEOOXOAMMOCTH
orpepeneans Mexannmdeckux npumeceir (TOCT 6370-
83). Kunemaruueckas Ba3KocTh onpezienena npu 20°C
(F'OCT 33-2016). Conepxanue Boapl B He(pTH HCCe-
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jJoeanu o merony Huna-Crapka. Beicokoe conepika-
HHE BOZIBI B KQUECTBE ANCIIEPCHON (ha3bl XapaKTepH3yeT
BBICOKYIO YCTOWYMBOCTb BOTHO-HE(DTSIHON IMYJIBCUH, A
Takke OOBSICHSET BHICOKHME 3HAYEHHUs UIOTHOCTU U -
(peKTUBHOI1 BA3KOCTU aHATIM3UPYEMOil He(DTAHOI cucte-
MBI. AHAJIM3 BOJIbI TPOBE/ICH B COOTBETCTBUH C JIECTBY-
oMy 'OCT.

HedreBbiTecHsT0IIas CiocoGHOCTb PaCTBOPOB HCCIIe-
JyeMBIX MOJIMMEPOB MOIEINPOBAIACh MYTEM IPOITyC-
KaHUs 4epe3 cTeKJIsAHHble TpyOku d =1 cM, Hamon-
HEeHHbIE MeCYaHO-TTTMHHBIM TPYHTOM pa3IM4HON MOPH-
CTOCTH, PEryJIMpOBaHUEM JaBJIeHUsI MaHOMeTpoM. I1pu
MPOBEJICHNM aHajiM3a ObUla WCHOJBb30BaHA YIJIEBOLO-
ponHast cMech U IutacToBasi Boga. Iocie orpenenenus
HCXOHOTO KO3(h(pUIMEHTa M3BJICUeHNsI He(pTH ¢ mpH-

MeHEHHEM IUIACTOBOU BOJIBI U He(DTH ObLIN MPOBEIEHBI
CepuH IKCIIEPUMEHTOB C JI00aBJIeHHEM pacTBOpoB AA-
N-AK, AA-N-CK B m1acToBo# Boze.

Pesyabrarsl 1 06cy:kaeHne. B pesynabrare mpose-
JCHHBIX SKCTIEPIMEHTOB TIOyYeHbI PAAUKaIbHON TOTH-
mepusauueir nomumepsl AA-N-AK, AA-N-CK. Iony-
YEeHHbIE Pe3YJIbTaThl AHAINM3a UX CBOWMCTB XapaKTEpU3y-
10T coziepxanue Biard - 0,1 %, Temneparypa riaBJieHUs
B nipeenax 92- 942 C, BA3KOCTb COOTBETCTBEHHO 1,385
u 1,384, mioTHOCTH MOTIMMEpOB cocTaBmia 991,6 kM3,
991,2 km3.

[IpoBenen aHanu3 He(PTU NPOSYKTUBHOIO HE(PTEHOC-
HOT'O TOPU30HTA C MECTOPOXJeHUs KOKK1e B CTPYKTY-
e HaJICONEBOro KOMILIEKCA, PE3yJIbTaThl IPEACTABIICHBI
B Tabnuue 1.

Tabmuna 1 -Pusrko-xuMuUeckre cBoicTBa HepTi MectopoxkaeHus Kokxune

ITnotHOCTB Kunematnyeckas | CopmepxaHue ConepxaHue Conepxanue
BSI3KOCTh MexaHHu4Je- acaJbTeHOB | XJIOPUCTHIX
CKMX MpUMe- | U CMOJ coreit
ceit
0,8835r/cm3 88,23 mm2/c 1,43% 0,09 macc. % | 0,016 macc. %
4,90 macc. %

CrieyeT OTMETUTb, YTO He(TSIHBIE BOJBI BBICOKO-
BA3KOW He(PTH YacTo OOOTaIleHbI CONSIMH, MeTa/IaMH-
HpHMeCHMI/I WJIN UX KOMIUJICKCAMU, KOTOpIJIe BIIUAIOT
Ha COCTOsTHUE areHTOB. [IoaToMy OBUIO BaKHO MPOBee-
HUE UCCIEJOBAHUS COJEPKAHKS MUK POIJIEMEHTOB, CIIO-
COOHBIX B 3HAUMTEILHOM CTETEHU BIUSTH HA PACTBOPH-
MOCTB B cucteMe He(pTh-Boga. CBOICTBA M XMMUYECKHI
aHaJIM3 COCTaBa M CBOWCTB ILIACTOBOM BOJBI MECTOPOXK-
nenust Kokxujie mpejicTaBiieHsl B Tabuie 2.

TIpoBeieHbI UCCNeI0BAHUST BOJHBIX PACTBOPOB MOJH-
MepoB AA-N-AK, AA-N-CK B ruacToBoii Bojie clieny-

+—1 potop
2 patop
3 porop
4 potop

0 0,0625

0,125 0,25 05 1
%

formx KoHneHTparmii: 0,03%, 0,06%; 0,13%; 0,25%;
0,5%; 1,0%. MetonoM BHUCKO3MMETPHUU M C MCHOIB30-
BaHMEM POTOPHOTO BHCKO3UMeTpa Tumna bpykpuibaa
OIpe/iesieHbl TUHAMUYecKas BA3KOCTH PacTBOPOB MOJH-
MepoB KoHueHTpauuii 6omee 0,5%. PactBopbl mpuro-
TOBJIEHBI B AUCTHJUIMPOBAHHOHM BOJE, U3MEPEHHsI MPO-
somuuch nipu 25 °C. YkazaHHble KOHLIEHTpAIMK pac-
TBOPOB MOJIMMEPOB PACCMATPUBAJIACH B MOJIEJIBHOM CH-
cTeMe HebTh-BOfIa KaK CPEACTBO CHIKEHH S OTHOLLICHUS
MOJIBMKHOCTH BBITECHSIOIIETO areHTa U HebTH Ui BbI-
paBHMBaHUS HEOIHOPOIHOW MOPHCTON cpesbl. Pesyinb-
TaThl ICCIIEIOBAHMI TTPE/ICTABJICHBI Ha PUCYHKeE 1.

4 potop
3 potop
2 patop
+—1potop

n mna*c
2

0125 025 05 1
C%

0 0,0625

Puc.1 - 3aBrcnMocTh AMHAMIYECKOM BA3KOCTH PACTBOPOB OT KOHIIEHTparmu pacTBopoB AA-N-AK, AA-N-CK
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Tab6mura 2 - CBOMCTBA M XUMUYECKUI COCTaB IIACTOBOM BOIBI MecTOpOXkaeHU Kokxuie

Oxucnsiemocts | 49,12 MCT Kanpruii 320,64 MCT
mrO, /1 26449.1- mr/om> 26449,1-
85(I'OCT) 85(I'OCT)
LIBeTHOCTH 16,3 MCT 31868- | Maruui 206,72 MCT
(rpagychl) 2012(I'OCT) mr/om> 26449,1-
85(I'OCT)
MyTHOCTB 6,88 MCT  3351- | Kamuit+narpuii| 13407,25 PacuetHblit
mr/ov® 74(IOCT) mr/mv®
pH 8,66 MCT Xopumpl 20119,2 MCT  4245-
26449.1- mr/om® 72(I'OCT)
85(I'OCT)
Menb mr/mv> 0,42 MCT  4388- | Cynbdarsl 46,17 MCT 31940-
72(I'OCT) mr/om® 2012(I'OCT)
Azor amwmma- | 1,25 MCT 33045- | XKenezo 0,16 MCT 4011-
Ka Mr/om> 2014(I'OCT) mr/mm? 72(I'OCT)
HutpuTsl 0,026 MCT 33045- | Menp mr/am? 0,42 MCT  4388-
mr/om> 2014('OCT) 72(TOCT)
Hurpatst 0,1 MCT 33045- | Mapranen 0,012 MCT 4974-
mr/om® 2014(T"OCT) mr/om® 2014(T"OCT)
Oo6mas 33,0 MCT 31954- | Amomunuil 0,02 MCT18165-
JKECTKOCTD 2012(I'OCT) mr/om® 2014 (I'OCT)
Mr-3KB/IM>
Cyxoil ocra- | 34197,53 MCT 18164- | IlenoyHocTtsb 1,6 MCT
TOK 72(I'OCT) Mr-3KB/IM° 26449.1-
85(I'OCT)
Kanbimit 320,64 MCT AITAB 0,042 MCT31857-
mr/ov> 26449,1- mr/ov> 2012 (F'OCT)
85(I'OCT)
Marnwii 206,72 MCT IMonudocdars | 0,036 MCT 18309-
mr/mm°> 26449,1- mr/mv> 2014(T'OCT)
85(I'OCT)
Kanuii+natpuii| 13407,25 PacuetHblit Dropuasl 0,14 MCT4386-89
mr/ov> mr/mv> (T'OCT)
Xopupl 20119,2 MCT  4245- | Mommbaen 0,0025 MCT 18308-
mr/om® 72(I'OCT) mr/om® 72(I'OCT)
Cynbartsl 46,17 MCT 31940- | Bop mr/am? 0,05 MCT 51210-
mr/om® 2012(T'OCT) 2003(CT PK
I'OCT P)
Kenezo 0,16 MCT  4011- | Mapranen 0,012 MCT 4974-
mr/am® 72(I'OCT) mr/am® 2014(I'OCT)

PactBopeHue B Bosie BHICOKOMOJIEKY/ISIPHOTO COEJIH-
HEHWI OBHIIIAET BA3KOCTD BOBI Jake MPU MaJIbIX KOH-
LEHTPALMSX U COOTBETCTBYIOIEH MHMHEPAIN3alK BO-
IBl. DTO CIOCOOCTBYET CHIKEHHIO €€ IOABMKHOCTH, CTy-
IIIEHUIO ¥ BBITECHEHUIO He(TSIHOM (hasbl.

BeiBoabl. Hepte 1 MuHepamm3oBaHHas BOma, Kak

HECMEIMBAIOIINECS KUAKOCTH B3aUMOJEUCTBYIOT C TI0-
POIIO¥, C aKTUBHBIMU paOOYMMU areHTaMU U MEXKIY CO-

60i1 B 3aBUCUMOCTH OT KOMIIOHEHTHOTO COCTaBa Hed-
TH, MHHEPAJILHOTO COCTaBa BOIbI. VI3yueHbl CBOMCTBA U
BJIMSTHUE COJIEH Ha KaXYIIyIOCs BI3KOCTh PAacTBOpa Io-
JIFIMeEpa, TPOSIBIISIONIEro aM(prdUIBHOCTh, U TPOBE/IEH
KOMIUIEKC UCCIICIOBAHUI 10 U3YyUCHUI0 MEXaHU3Ma CTy-

HICHUA COJIEBOI'O paCTBOpa U CTaOUIBHOCTU CBOKCTB I10-
JIMMEPHBIX PACTBOPOB B NPUCYTCTBUU OOHOBAJICHTHBIX
1 IBYXBAJICHTHbBIX COJIEH. Onpe;[eneHo BJIMAHUE MUHEC-
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PAJBHOTO COCTaBa XKMAKHUX (a3 M YCTAHOBJIEHO, YTO HEHTHOTO COCTaBa YIydIIaeTcs! SMY/IbCHOHHASI CTaOWIIb-
pactBops! iomMepoB AA-N-AK, AA-N-CK B m1acto- HOCTh W YBEJIMUYHBAIOTCS TMOKA3aTENN JUHAMUYECKOMN
BOI BOZIE BIUSIOT HA KO(P(HULIMEHT U3BIeUeHHs He(- BAZKOCTH. D(P(PEKT B OCHOBHOM OTPaKaeTcsi Ha Bs3-
TH. B pe3ynbTate Me:xa3HbIX MPOLECCOB 3a CUET CTPYK- KOCTU AUCTIEPCUOHHOM Cpebl, IPOYHOCTH IJICHKHU WIIH
TYPUPOBAHUSA U 3aKOHOMEPHOCTEN M3MEHEHUs KOMIIO- BA3KOYIPYTHX CBOWCTB MIOBEPXHOCTH pasfena.
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TAVIBIH/IBIK, TAY-KEH KA3BAJIAPBIHBIH AITHAJIACBHIH/IATBI
MACCHBTIH KEPHEY JKAFJAVIbIH 3EPTTEY

A.C.Kaiinazapos!*, B.®. Temun?, A.C. Kaiinazaposa!, V.A.A6paxman?
I Akamemuk K. Corbaes arsiHmars! ExiGacTy3 WHKEHEpITiK-TeXHUKAJIBIK, HHCTUTYTHI,
2E1<i6acT¥3 K., Kazakcran, 2KOMMepuI/IfmmK emec Akrmonepiik Koram «906iikac CarsiHOB
aThiHarel KaparaHiapl TEXHUKAJIBIK, YHUBEPCUTETI», Kaparans! K., KasakcraH,

armanayn@mail.ru

Tay-keH Ka30aJapblHIAFl )KYMBIC TiperiHiH Ae(OopManusChiH aHbIKTay YINiH Tay-KeH TeoOrMsUIbIK, Karaai-
JapblHa OailaHbICTHl Goafpl. 3epTTeyiep Tay-KeH-TEXHOIOIHUSUIBIK, (DaKTOpJIapIblH TOIBIPAK, Ka3ydblH OONTTHIK,
KOCBUIYBIHBIH TUIMJUTITiHE 9Cep €Ty JIopekeciH aHbIKTayFa MyMKIiHIIK Oepeni. JKyprizinrex 3eprreynep urepyiin
Tay-KEeH-TEXHUKAJIBIK IapTTapbIHbIH Ka30aiapaarsl TIPEKTiH 9p TYPJIi ipresiec KbIHBICTAPAAFHI BIFBICYFa 3CEp eTy
JIOPEKECiH aHBIKTayFa MYMKIiHAIK Oepmi. dedopManusiapasly aHBIKTAFAaH 3aHABUIBIKTAPH OHIIPYIH 9p TYpii
JKaraiblHA Tay KBIHBICTAPBIHBIH KBICBIMBIHBIH KOPIHICTEpIH ecenTey YIIiH MaiaJaHblIybl MyMKiH. Tay-keH
Kaz0anapbiH OCKiTy KypaJlapblH NMaiaaHy bl TeXHOJOTHSIBIK KaFUAATTapbIH Oaranaid OTHIPBIN, Tay-KeH Kas-
GasiapblH yCTayblH TeOMEXaHUKAJIBIK JKaFJailiapblHa 3epTTeyiep Kyprisiini. KyprisiareH seprreynep reomexa-
HUKAJIBIK TIPOLIECTEep Ke3iH/e JalbIHABIK Ka30anapbl KOHTYPJIAPbIHBIH BIFBICYBIH XETKLTIKTI A9HeKTUTiKIeH Oomka-
yFa MyMKiHJiK Oepeni. Herisri Tay-KeH-reonorusuiblK jKoHe Tay-KeH TeXHUKAIBIK (hakTopiapra OaiaHbICTH Ke-
Mip JKbIHBICTAPbl MACCUBTEPiHIH (BIFBICY, KEPHEY, JKapbhIKTap aiiMarbl) KepHeyJli-aedopMallslaHFaH Kail-KyHiHiH
©3repyiHiH aHBIKTAJFaH 3aHABUIBIKTAPBl HAKTHI MalJajiaHy jKaFJaiiapblHIa JadbHIOBIK Tay-KeH Ka3OalapbHbIH
TYPaKThUIBIFBIH apTTHIPY YIIIiH OCKITYIiH OHTAIIBI apaMeTpiiepiH Oenrineyre MyMKiHaik 6epeni. KacanraH xy-
MBICTap Ke3iH/ie e3Tepill OTHIPFAaH Tay-KeH IeOJIOrUsUIbIK KOHE Tay-KeH-TeXHHUKAIBIK JKaFJaiiapbiHa OeiliMuene
OTBIPBII, YCaK CyJbl XKoHE Kendey Kemip KabaTTapblHaa eHIipy Ke3iHJe KOHTYPJIBIK, KbIHBICTAPAbl THIM/I JKoHE
Kayirici3 OeKiTy/iH kaHa TeXHOJIOTHUIAPBIH J3ipJieyre kKoHe KONIAHBICTAFbl TEXHOTOTHSUIAPIBI KETUIIipyre MyM-
KiHgik Oepeni.

Ty#ingi ce3aep: maxra, aHkep, TabaH, Tede, IedhopMarysi, SKCIICPHUMEHT.

NCCJIIEJOBAHUE HAIIPAZKEHHOI'O COCTOAHUA MACCHUBA BOKPYT
MNOATOTOBUTEJIbHBIX 'OPHBIX BBIPABOTOK

A.C. Kaiinazapos'*, B.®./lemun?, A.C. Kaiinasaposa!, E.A.A6paxman’
'ExubacTy3ckuil MHKeHepHO-TEXHUUECKHiT MHCTUTYT UMeHH akaaemuka K. Carnaesa, r. Dkubacrys,
Kazaxcran, 2HAO «KaparaHMHCK1ii TeXHUYECKUiA yHUBEpCUTET MMeHH AGbutkaca CaruHoBa»,

r. Kaparanna, Kazaxcran,

armanayn@mail.ru

Onpenenenue aeopmaiiy padoyeid Oropsl B TOPHBIX BEIPAOOTKAX 3aBHCHT OT FTOPHO-T€OJIOTMUYECKUX YCTIOBUI
SKCIUTyaTaruu. MccneoBaHus MO3BOJIMIIN YCTAHOBUTD CTETICHb BJIMSHUS TOPHO-TEXHOJIOTUYECKUX (PAaKTOPOB Ha
3¢ PeKTUBHOCT GONTOBOrO COEAMHEHUsI BhieMKU IpyHTA. [IpOBeIEHHbIE MCCIIEIOBAHNSI TIO3BOJIMIIA OMPEIEIUTD
CTereHb BIMSIHUS TOPHO-TEXHUYECKUX YCJIOBUI pa3pabOTKU HA CMEIIEHHUS B MPUIEKAIIUX MTOPOJAX C Pa3TuIHbI-
MH TUIAMU OTOPbI B BbIPAOOTKAX. BhIsIBIEHHBIE 3aKOHOMEPHOCTH Jie(popMaIiiil MOTYT ObITh UCIIONIb30BAHbI IS
pacuera HpOsIBJICHHUI TOPHOTO JaBJICHHS ITPY BRIpaOOTKAX MK Pa3MuHbIX YCIOBUSX 10ObUM. [IpoBeneHs! ucce-
JIOBaHUS TeOMEXaHMYECKUX YCIIOBUH MOMIePKaHKsI TOPHBIX BEIPAOOTOK C OIIEHKOHN TEXHOJIOTMUYECKUX PUHITUIIOB
HCIIOIL30BAHM CPEICTB KPEIUICHHS TOPHBIX BhIpaOoTOK. [IpoBeieHHBIE UCCIIeJOBAHUS MTO3BOJISIOT C JOCTATOYHOMN
JIOCTOBEPHOCTBIO MIPOrHO3UPOBATH CMEIEHHE KOHTYPOB MOATOTOBUTENIBHBIX BBHIPAOOTOK MPH reOMEXaHUIECKHX
mporieccax. BolsiBIeHHbIE 3aKOHOMEPHOCTH U3MEHEHHUsI HANPsSIKEHHO-1e(pOPMUPOBAHHOTO COCTOSIHUSI MACCHBOB
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YTOJIBHBIX MOPOX (CMEILEHHs], HANPSIKEHHUs, 30HBI TPEIIMH) B 3aBUCUMOCTH OT OCHOBHBIX T'OPHO-T€OJIOTMYECKHX
1 TOPHO-TEXHMUYECKMX (DAKTOPOB MO3BOJAT B KOHKPETHBIX YCIOBHSX IKCIUTyaTalldd YCTAHOBUTH ONTHUMAJIbHBIC
HapaMeTpbl KpeIvleHns Ul MOBBIIEHNs YCTONYMBOCTH MOATOTOBUTENIBHBIX TOPHBIX BbIpaOoToK. IIponenannas
paboT MO3BOJUT YCOBEPILICHCTBOBATH CYIIECTBYIOIIME TEXHOIOIMU 3((EKTUBHOTO U 6E30MacHOro 3aKperuieHusI
KOHTYPHBIX ITOPOJ ITPY JOOBIYE Ha MEJIKOBOIHBIX M HAKJIOHHBIX YTOJIBHBIX IIACTAX, 41l TUPYSCh K M3MEHSIONIM-
Cs1 TOPHO-TEOJIOTMYECKMM M TOPHO-TEXHUUECKUM YCIIOBUSIM IKCILTyaTallH.

KuroueBble ciioBa: 1maxra, aHkep, 1ouBa, KpoBiis, AedopMaliusi, SKCIIEPUMEHT.

INVESTIGATION OF THE STRESSED STATE OF THE MASSIF AROUND THE
PREPARATORY MINE WORKINGS

A.S. Kainazarov!*, V.F. Demin?, A.S. Kainazarova!, E.A.Abdrachman?
'Ekibastuz technical and engineering institute named after the academician K.Satpayev, Ekibastuz, Kazakhstan,
2 Abylkas Saginov Karaganda Technical University, Kazakhstan,

armanayn@mail.ru

Determination of deformation of working support in mining passages depends on mining and geological operating
conditions. The studies have allowed establishing the degree of influence of mining and technological factors on
the effectiveness of the bolting of excavation. The conducted studies allowed us to determine the degree of
influence of mining and technical conditions of development on displacements in contiguous rocks with various
types of support in excavation workings. The revealed patterns of deformations can be used to calculate the
manifestations of rock pressure during workings under various mining operating conditions. Studies of geomechanical
conditions for maintaining mine workings with an assessment of the technological principles of using means of
fastening mine workings have been carried out. The conducted studies make it possible to predict with sufficient
reliability the displacement of the contours of preparatory workings during geomechanical processes. The revealed
patterns of changes in the stress-strain state of coal rock massif's (displacements, stresses, fracture zones), depending
on the main mining and geological and mining engineering factors, will allow in specific operating conditions to
establish optimal fastening parameters to increase the stability of preparatory mine workings. The work done will
allow us to improve existing technologies for effective and safe consolidation of contour rocks during mining in
shallow and inclined coal seams, adapting to changing geological and mining operating conditions.

Keywords: mine, anchor, soil, roof, deformation, experiment.

Kipicne. ’Kanactsl )KbpIHBICTap MACCUBIHIH KEPHEYJIi-
JedopManysiIaHFaH Kall-KyiiH Oaranay YIIiH Tay-KeH
JKYMBICTAPBIH KYPTIi3YOiH opTYpii cxemaiapsl Ke3iH-
J€ Tay-KeH TeOJIOTHSUIbIK, JKarJailJlapelH €CcKepy Ka-
*KeT. OHIMII KeMip KabaTTapblH y3blH OaraHaMeH ajly
Ke3iH[e Tay-KeH XXYMbICTApbIHBIH KapKbIHIBI IIOFBIP-
JIaHybl KOHE JaMybl KOFapblIarbl )KoHE TOMEHIE Op-
HallacKaH KabaTtapael Oipiecint eHjey Ke3iHae TyTa-
CTall any apKbUIbl Y3bIHIBIFBI-KYJIAybl OOUBIHINA Maii-
JajaHy Ka30aJapblHbIH KOHTYPJAPBIHBIH TEXHOJIOTHSI-
JIBIK, JKaFbIHAH KaHaraTTaHApJIBIKCHI3 KyWzae OosyblHA
okeneni. Ka3ba OaraHachlH, Ka3danapmsl KypacThipa-
TBIH JAUBIHIBIK, KYPaTIapbIHBIH KOHTYPBI MEH OeKiT-
niesiepiHiH Oy3bUTybIHAH TYBIHJAFaH JIaBaJiarbl TOKTAII
KaJIFaH YaKbIT IIBIFBIHAAPBI, COHAAM-akK edopmarus-
JIaHFaH Ka30asapsl Oy3y koHe KaiTa OeKiTy KaKeTTisi-
Tl KeMip eH/lipy IIBIFBIHIAPBIHBIH 6CYiHE OKETl COFa/Ibl.

Y cbHbIN OThIpFaH TexHonorust Kazakcran Pecrry6mnu-
KACBIHBIH KOMip IIaxTajapbl MEH KeHIIlITepiHe, aTamn aii-

TKaHga, Kaparangpl kemip GacceiHiHiH IaxTanapblHa
apHaJIFaH. IpOip MIaXTaMeH KbUIbIHA 6-7 KM-Te JeiiH
Ka30a xKypriziieai, oubiH 20-25% Ka36a KOHTYpbIHA ip-
rejiec Tay-KeH maccuBiHe (TebOe, TabaH, OYHip KbIHbI-
CTaphl, ajia OpHAJIACKAH cijieM) OeKiTeTiH apHalbl TeX-
HOJIOTUSUIBIK, BIKIAJI €Ty InapajapblH Tasan ereni. Ka-
3aKCTaHHBIH IMaXTaJapbl MEH KeH OHipy KeH OpbIHIA-
PBI YIIiH Ka30anapas! OeKiTyAiH TeXHOIOTHUSIIBIK, Iapa-
JIapbIH MafilajlaHy KApKBIHBIH apTTHIPyFa XKoHE Tay-KeH
Ka30aJiapblH KYPridy MeH ycran Typy KyHbIH TOMeH/Ie-
Tyre MyMKiHAiK Oepefi.

Kewmip miactapbIH urepyiy yJIKeH TepeHAIKTepiHe
(600 M-meH actam) Ka30a Kas0aaapbiH KECill OTy ecelli-
ri 2, 3, TinTi 4 mamara xerefi. ToMeHIi rOpU3OHTTAp-
Jia ’KaTKaH KabaT MOFBIPIIaphl Tay KHICHIMBIHBIH dCepiHe
HEFYPIIBIM YIIbIpaybl MyMKiH [1,2]. OmapmbeiH kenge-
HEH KMMachl aylaHbIHBIH MIBFBHB 60-70% neiin aza-
sapl. By kazOanapopiH 20% KbUT CaliblH SKOHJETIM,
Kaita Oekitineni. Kasbamapapl xyprisy, Oekity xoHe
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YCTar TYpy UIBIFBIHAAPBIHBIH YJleci KeMip eHipyaiH
o3iHiK KyHbIHBIH 15-20% sxeteni. Ka3oanapssl xeH/e-
YMeH Kep acThl KyMbICIIBUIAPBIHBIH 10% actambl aiiHa-
Jeicagsl [3-5].

JKbIHBIC MaccUBIH JedopManpsiiay epeKIIeTiKTepiH
3eprrey, KabaTThiH KyJiay OyphIIITaphl MEH aHKepiey
TepeH/Iri Ke3iHae aHKepiik OekiTrneci Oap TaibIHIBIK
Ka30alaphIHbIH aifHAIACHIHIA, AaHKEPITIK OeKiTITeHiH Ta-
paMeTpiiepiH Heri3aey KoHe OHbI MalJaJIaHyIbIH Y THIM-
Ibl CAJIACHIH aHBIKTAy Tay-KeH ©HAIPiCiHiH ©3eKTi MiH-
JETI OOJIBI TaObLUIAIbL.

Marepuanaap :xoHe aaicremeci. Kasbamapasiy
JKaFrJaiiblH KaKCapTyIblH SKOHE MaTepuasIgblK, pecyp-
cTapibl YHEMIEYIIH YTHIM/IBI XKOJIIAPbIHBIH Oipi aHKep
OekiTriecin KonaaHy Oonbin TabblIaabl. Kaparanap ke-
Mip OaccelHiHiH MaxTaaapblHIa Ka30amapabl aHKepITiK
OexiTy/i eHri3y KeJemi Kasipri yakpiTta Taza Typae 12%
KoHe apaiac (KypamjacThipbUiran) OekiTne KesiHie
42% xypaizabl. JKeIHbICTApIBIH KYJIay cXeMajlapbl MeH
aHKepJIeplli OpHATY CXeMaJslapbl KeH-TeOJIOTUsIbIK KeH-
TEXHHUKAJIBIK, UTepy JKarJaiylapblH jKoHE aHKep OeKiTrie-
CiHiIH MacCHBiHE HBIFalTy 9CEpiH ecKepeli.

Tay KbIHbICTapbhl MacCUBiHJeri reoMexaHHKa-
JbIK, IponecTepAi TalagaamMaiblK, MoAebaey. Tay
KBIHBICTAPBIHBIH KOHTYPJIBIK MACCHUBIHIH KaFJaiibIH
OesiceHi GacKapaThiH KazOaaapibl OEKITyIiH mporpec-
CHBTI TOCUIAEPIH 93ipiiey YILiH OJlapIbIH TYPAKThIIbIFbI-
HBIH [TapaMeTpJIepiH aHbIKTay KaxeT[6-8].

Urepy Teperiri kesine aynansl 15 m? (eni 5,0 xone
6uikTiri 3,0 M) Tik OypbiuTH KuMachl O6ap 31k12-10
KOHBEHepIiK MTpeK - Ka30aHbl KOPIIAUTHIH OaraHaHBI
JKYPri3yaiH TEXHOJOTHSIIBIK, cxeMachl Ke3inge Kaparan-
Ibl KeMip OacceliHiHiH «Abai» I1axTachl XKaraaibiHIa
ANSYS Garnapnama’ibik, KellleHiH NaiijajaHa OThIPBII
Tay KbIHBICTAPBIHBIH KEPHEYI XKail-Kyii 3eprrenai 620
M KoHEe KaOATTHIH IeoJIOTUSIIBIK, KyaThl K12, 6M TeH.

lcyperTe, KT Karnainapbl 6ap MOsIeJIb/IiH eCenTiK
cxeMachl yceiHbUTFaH: AB xkemicinge U, xkoHe Uy JKbI-
wxeiMaiiel; AD xone BC xeninepinge U, KbUDKbDKa-
maiiaer; DC xernicine yH = 8,72 MIla xykremeci Komi-
nmaHbutanel; 1-cyperre, Oetinid eamemi 0,2-0,3 M TeH
JKaKThl YIIOYPBIII TYPiHIE COHFBI SJIEMEHTTEPMEH YChI-
HBUIFaH O-MOJIEb.

EYMTAac

-| aneepomT
. @8pTHIIIHT

EeMIp

SPTHILIHT

u A3uful ¥ 5u

13

M

AlcEPOJIHT

EYMTac
B

Cyper 1- Tay-keH Ka30aChIHBIH aliHATACBIH/IAFBI KOHTYPIIBIK, JKBIHBICTAP MOETIHIH €CENTIiK CXeMaChl

CaH/IBIK, MOJIeJIb/Iey apKbUIbI TIK OPBIH aybICTBIPYJIAP
anpikTananpl: Tebe-Uy, = 108-mm, taban-U,, =
68MmMm xoHe Oyilipnep Uy = 89mM, 3eprTeinetiH 4, 6,
5 cyperrep Goiibitiia 1 cyper, Oyiip KbIHBICTAPHI Mac-
CHBIHJIET1 TiK OPBIH ayBICTBIPYJIAPIIBI O6IIyTe COUKeC Ka3-

Oanap KOHTyprapbl 2 CyperTe, al Tik KepHeyepai (o)
KOHTYpJiap mMaccuBiHne OenymeH 1, 2, 3-HyKTenepaeri
Kaz6a Tebecinyeri xbHbICTap (1,a-CyperTi KapaHpi3) 2,
e-CypeTTep/iH ToyeJiTri OOJbIT TaObLIA/IbL.
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NOV 24 2009
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NOV 24 2009
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ECDHEY

13,73 T 4,32

Cyper 2- Byiiip *KbIHBICTAPBIHBIH TiK KBUIKY (a, b) KoHe KansIThl KepHeyiep (c-d, e-f)

KasbinTsl KepHeyJaep MbIHaJai MoHIepre ue: Tebe- pynap: napadOIMKaNIbIK TOYeNIUK OOWMBIHINA KabII-
fe o, = —65, 33 Oyiipinae o, = —29,78 TaGaHna THI OPBIH aybICTBIpYJapabl OenymeH 1-cypertiH 4, 6,

o, = —67,57 Mlla. 5-HykTenepide coiikec kenerin Uy, = 108,U,, =
Kaz06anbIH TeOeciH aHkepaepMeH OekiTy ke3inue 2,4 67, U;G. = 89 mm. By perre KanbIThi KePHeyJi‘?P.MH'
M (TIK OopHamackaH) xkoHe auamerpi 0,022 M Gojran HaAad MOHIEDre ue: Tebene o, = —60,22 Gyiiipinae

Ke3/le aHKep/IepMeH GeKiTKeH Ke3je Tik OpbiH aybicThl- Oy = —29; 26 xone Tabanna 0, = —68, 83 MITa.
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3 cyperTe TeOele OpHANACKAH aHKepIepaeri Tik Kep-
Heynepai 6eny kenripinreH. TeOeneri aHkep CHIFBUTYFa
KyMbic icreiini. TeGene Oy phllineH GarbITTaaFaH aHKep-
Jieplie eH KOFapbl CO3y KepHeysepi maina 6onanpl. EH
JKOFapbl KepHeY TeOeMeH KOChUTY HYKTeCiH/ie OpHaJlaca-

i, -. 603E+08

NODAL SOLUTION
STEP=1

SUB =1

TIME=1

sY (2VG)
RSTS=0
PowerGraphics
EFACET=1
AVRES=Hat

DHX =.138032
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-.368E+07
.223E+08
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R[N ITRININN |

stress

Il koHe 74,3 MIla moniHe keteni. KepHeyniH eH xora-
PBI CHIFBIMIAYIITH MOHIIEPi i Tebene Oy PHIIIIIeH OpHa-
TBHUIFAH aHKepye mnaiina Gonanpl sxoHe 160 MIla MoHiH
KaObLT A IbI.

NODAL SOLUTION
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TIME=1

sY (AVG)
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PowerGraphics
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Cyper 3- Bypslimrapaarsr (a) sxoHe KazdaHbH TeOeciHeri (b) aHKeplepiH Y3bIHIBIFB OONBIHITA KATBIITHI
KEpHEeY SITI0Pack

Tay-keH reonorusuiblK, (pakTopiaapra OailyIaHbICTBI
CBIATHIH JKBIHBIC MAacCHBTEpi KOMIipiHiH KepHeyJi-
nedopMalldsUlaHFaH  Kal-KYWiHIH ~e3repyiHiH aHbl-
KTaJIFaH 3aHIbUIBIKTapbl HAKTHI MaiaaHy KaraaibiH-
Ja DafbIHIBIK Tay-KeH Ka30aJapblHbIH TYPaKThUIBIFBIH
apTTHIPY YIIiH OYHip XKBIHBICTAPBIH OEKITYAIH YTHIMIbI
rapameTpiiepiH Oenrijieyre MyMKiHIIK Oepezi.

Kayinci3 sxarmaiijap sxacay ’koHe eHOeK THiM-
Oirin  apTTHIPYy YHIiH Tay-KeH Ka30ajapbiH
0eKiTyIiH TeXHOJOTHSUIILIK CXeMaJapbiH J3ipJey.
JKyprisinreH 3eprreynep 6a3achiHaa Tay-KeH KbICBIMBI
OipkenKi emec allMaKTapja JaWbHIBIK, Tay-KeH Ka30a-
CbIH OEKiTy Tocili YCHIHBUIAABL. 4 CyperTe KepceTil-
IeH TOCUIAIH TeXHOJOTUSIBIK, CXeMAChIHBIH JKaJIIIbl TYPi
Oepinren. OHBIH MoHiI Ka30a KOHTYpBIHBIH OyphIIITa-
PBIHJAFBl CO3BUIATBHIH JKoHE KBICAThIH KEPHEYJIEPHiH Op-
HBIH TONTHIPYZaH repi OYPBIITHIK aHKepepae Te3iM-
JUTIK 9JIEMEHTTepiH KONIaHyJaH Typabl.

Kazbacel 6ap Tay KXbIHBICTApHI MACCUBIHIH KepHEYJIi-
nepopManvsiaHFaH  KaFJaiiblHA aHKEpAiH Kesoey

Oy pHIIIBIHEIH 9cepi aHbKTas bl [laTeiprars! aHkepiep-
JiH Keyibey OypbllIbiHA OAiIaHBICTBI Ty JKBIHBICTAPHI
MACCHUBIH/IET1 KepHEeYJIep/liH ©3repiCTepiH 3epTTey YIliH
aHKepJiepMeH OeKiTireH Kaz0a Kapactelpsuinbl. Ecen-
TIK apaMeTpiiepi: aHKepIiH Y3bIHABFH 2,4 M; THaMeTpi
0,022 m; Ka36aHbH KAMacht 17,5 mM2; urepy TepeHiri =
8,7 MIla.

JaiibIHABIK ©HIIPICiHIH CBHIABIMABI JKBIHBICTAPBIHIA
Tay JKbIHBICTAPBIHBIH KOHTYPJIBIK, MACCUBIHIH ©3repreH
KY¥i GaliKasia b, OHbI CTAH/IAPTTHI Y3bIHABIKTHIH aHKEP-
nepimeH (1-nmeHreil) TeMeHIeTy SpaalibiM MYMKiH 60JI-
MaWIbl 5 CypeTiHe KOpCeTiIreH.

[NaiinananyablH HAKTHI KaFdaillapplHIA JailbIHIBIK
Tay-KeH Ka30aIapbhIHbIH OPHBIK TBUIBIFBIH APTTHIPY YIIiH
OYHip IKbIHBICTAPHIH OEKITYOiH YTHIMIbI MapaMerp-
JiepiH Oesrisieyre MyMKiHIIK OepeTiH Tay-KeH reoJoru-
SUTBIK, (DaKTOpPJIApBhIHA OAMIAHBICTBI CHISITBIH KBIHBIC MAC-
CUBTEpPi KOMIpiHiH KepHeyJli-IedopMalisIaHFaH jKaii-
KYHiHiH e3repy 3aHAbUIBIKTapbl AHBIKTAJIbI.
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Cyper 4- Tay KbIChIMBI OipKeJIKi eMec aiiMaKTapa JaibIHIBIK Tay-KeH OHipiciH OeKiTy Tocii

OHJIipIIreH KeHICTIKIeH IeKapaga ycTal Typy Ke3iHAe ojap JiaBaHbIH apThIHAAFHl IIATHIP JKBIHBICTAPBIHBIH
KyJlay aiMarblHa TYCIIeyi YIIiH TepeH KalaHFaH aHKepJIep/liH eHiC Oy phIIIbl MaHBI3/Ib! OOJIBII TAObLIAIBL.

Z

1 - cmanoapmmul y361HOBIKMAFbL 6OAAM ROAUMEPAL AHKeEpAEP; 2 - mepeH, Hezi3ee aablHFaH arkepaep; 3 -
Kamnapaauy JHcapulkmapbul; 4 - JHcanama Kepreynep WorbIpAaHYbIHbIH, ICIHE UUAMbLP HCIHLICHIAPbIHbIHY,
0e3UHmMezPaAUUANAHYBIHBIY CANACHL; 5 - NAACMUKANBIK, WAPHUD

Cypert 5- JJaiibIHIBIK, Ka30aChIHBIH KOHTYPJIBIK, MACCHBIHIH JedopManysiianral kai-KyHiHiH cxeMachl
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TankpLiay koHe HITHKeIep. By Genimie ka3zoa-
HBIH aiHAJIACBIHAAFB KOHTYPJIBIK, KBIHBICTAPIBl OEKITy
rapameTpiepiH KapacThIpAblK. AHKEP Y3bIHBIFBIHBIH
e3repyiHe OailJIaHbICTBI €H KOFapbl KAJIBINITH KEPHEYJIep-
JiH e3repyiHe SMIUPUKAIBIK, TOYENJUIK aJIbIHIbL.

Tik OypbIlITH KMMaHBI Xacay YIIiH aHKepIiH eHiC
OYPHIIIBIHAH €H JKOFaphl KAJIBIITHI KEpHEYIIiH 3repyiHe
SMIUPUKAJIBIK TOYEJIUTK alblHAbL. AHKEpIEpAiH KeJ-
Oey OypBIIIbI ©3repreH Ke3ae «y» 0ci OOMbIHIIA KaJIbII-
THI KEpHEYJIep KoHe jKaHaMa KepHeysep esrepeai. EH a3
KepHeyliep o = [ = 75 — 82° maiiga Gonaabl. AHKep-
JiH KeJ6ey OyphilibiHa GaliIaHBICTh «y» OUTri GOMBIH-
I1a eH KOFapbl KAJIBINTHI JKOHE XaHama KepHeyJIepliH

1

Toyenaimiri[9-15]:

Omaz(a) = 2.7-107%-a*—5.9-1073-a3+0.4-a>—~13.1-a+153.5

7}nax

(a)=9.4-103-a>—1.6-a+944 (1)

Te3 Oy3bUIaTBIH JKBIHBICTAP KaOATHIHBIH KyaTThl-
JIBIFBIHA  OAaMJIAHBICTBl  OYHIpIIK KBIHBICTAPIBIH —Op-
HaJjlacy adMakTapbl OOMBIHINA ©3TeprillTiK CHIAThIH
aHBIKTAyFa MYMKIHJAIK Oepemi, opTypii aHkeparus-
JIay Y3bIHIBIFBIHIA CHIMBIMIbI JKBIHBICTAP/bIH KEPHEYJTi-
JedopMalsIaHFaH Kail-KyiliHe 3epTTey xKyprizingi 6
CypeTTe KepceTiIreH.

AN3YI 5.5.1
FEB 2z 2003
03:40:49

NODAL SOLUTION
STEP=1

3UB =1

8Y [AVG)
REY¥3=0
PowerGraphics
EFACET=1
AVRES=Hat
DMX =.0873568
SMN =-.143E+059
SMX =.194E+03
-.143E+09
125E+08
- 107E+03
. S59E+03
TOSE+0S
. 528E+08
-348E+08
-.167E+08
- 134E+07
. 194E+05

I00CECCEm

stress

Cyper 6- Beny smopacs! (a) ’oHe KaJIbINThl KepHeyiep (b) koHe ChIiBIMIBUIBIK KbIHBICTAPIAFh! OJIAPIAbIH
aHKepJIey TepeHIiriHe TayesauIri (aprymT Kadarsl 5,0 M, aHKepIiH Y3bHABEH | = 3,5 M)

Aprujuit KabaTsl YIIIiH aHKep Y3bIH/BIFBIHBIH ©3re-
pyimeH 1, 2, 3 aiimakTapiarbl KEpHEY/iH 63repyiHe Toy-
eNALTIK:

o(l) =—1.4-1— 8.8(laiimak)
o(l) = —2.4 -1 — 20.9(2aiimaxk)

o(l) = —3.5 -1 — 32.9(1aiimaxk) (2)

Kaz0aHblH KeJjJjeHeH KMMAacChIHbIH KHBIHTBIK (apKa)
HBICAHbl KE3iHEe KaJbIIThI KepHeysep (o,) KabaTThiH
Kyuiay Oypeimbie 10-Han 13,5 MIla feitin yiiraiTKaH
Ke3Je ecei.

9.2—103-a

O =91 ¢ 3)

Tay-KkeH Ka30aChIHBIH KOJIICHEH KUMACHIHBIH ITOJTATO-
HaJIJIBIK, HBICAHBI Ke3iH/le KepHeyJli-aedopMalusianFaH
JKarJaiblH e3repy YpHici Tay-KeH Ka30achlHBIH TiK
OYPHIIITH KMMACBIHBIH HBICAHBI KE3IH/IE TOYEIIUTIKTIH
e3repy CUIAThIH IIaMaMeH KanTasaiibl.

Y =7.5-104 a3 —0.06-a2+1.6-a—8.8 (4)

Kaz0aHsIH Kemn/ieHeH KUMACHIHBIH TiK OYPBIIITH HbI-
CaHbl YLIH €H 0, XOFapbl KAJIBIITHl KepHeylIep a =
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10 — 20° 1,2-pen 3,5 MIla-ra nenin eceni, comaH Kem-
1" 3,5-ten 3,0 MIla-ra geiid mamMaisl TOMEHAER] a =
20 — 40°.

0Yae =3.4-107 a3 —0.03-a2+0.9-a—5.4 (5)

—

c
L S T S (Y S S S
++++++++++++/
+ o+ o+ 4+ 4 o+ o+ 4+
ot ot o+t o4+ o+
t ot ot ot ot +++++/3
: -y

YTV 6
FVNVY VYV Y
PNV VYV VY

VVVVVVVY
VY VYV Y VY
VNV YVY Y
A Y
VNNV YNV &

VWV Y VYV Y
PRV NV Y VY IV VVY VY /
VNNV YNVNYS W K a
VY VYV Y VY G

R AT I Y Y Y S YT TR WY ALY Y S MY

9

7 cyperTte aHKepiiK OeKiTIHeHi TYPFbI3y TEXHOIOTHSI-
ChIHJIA 9JICI3 OYHipIIiK JKbIHBICTAPIBIH KAOATTAPbIHA aH-
KepJep/ii OpHATY TCi/Ii apKbUIBI KOHTY PIIBIK, XKBIHBICTAP-
JIa QJicipereH aiiMakTap/ibH OOMYBbIH ecKepyre Oonapl.

FVVVVVYYVY
VY VVVYVE
PV VVVYYY

1- mecnenin kendicapyl; 2, 3, 4, 6- 20pHble NOPOObL ¢ OUHAMUKOT CHUIICEHUSL RPOUHOCHU K YCIbIo wnypa, 5-
OeximKiuwt Kypamvl 6ap amnynanap; 7 u 8- mecnemir; H#COCRAPAAHFaH JCIHe HAKMbL KOHMYpPbl, 9- mecneHin
caracwl; 10- 6epixmix napamempepi 60HbIHULA HCHIHLICIMAPOLIH, IPMY PAL KAOAMMAapsl ApacbIHOarsl 2Acipey
arcazvismulrel; 11- pacnpedenenue 3akpenisiiowezo cocmaga no naockocmu; 12- onopras naanka; 13-
3axpenasiowas zaiika ¢ noaycgepoui; 14- omeepcmue co wmugpmonm; 15- 2aciz sncotvicmap Kadamoi

Cypet 7- 9ci3 Oyiip KbIHBICTAPBIHBIH KabaTTapblHA aHKEPJIEPi OPHATY TCLIT

AHKep OeKiTIIECiH TYPFbI3Y TEXHOJIOTHSCH 9JICi3 Oy -
ip JKBIHBICTApBIHBIH KabaTTapblHa aHKepJepAi OpHaTy
ecebiHeH KOHTYp MaHbIH/AFbl KBIHBICTAp/A JICipEereH
aliMakTap/IbH OOMYBIH eCKepyre MyMKIH/IIK Oepei.

KopsIThIHABI :K9He ycbIHbICTap. Herisri Ttay-
KEH-TEOJIOTHSIIBIK, KOHE Tay-KeH TEeXHMKaJbIK (ak-
TOpJapblHa OailJIaHBICTBl KBIHBIC MaCCUBTEpi (BIFBICY,
KepHey, JKapblUly aiMakTapbl) KOMipiHiH KepHeyIi-
JeopManusaIaHFaH  Kal-KyWiHIH e3repyiHiH aHbl-

KTaJIFaH 3aHABUIBIKTAPbl HAKTHI MaiijajiaHy KarJaibH-
Jia NaiBIHIBIK, Tay-KeH Ka30aJapblHBIH TYPaKThUIBIFBIH
apTTHIPY YIIiH OEKITYIiH OHTAMIBI TApaMeTpiIepiH Oe-
riieyre MyMKiHaik Gepeni. By naiinananyasig esrepirn
OTBIPFaH Tay-KEH IeOJIOTUSUIBIK XKOHE Tay-KeH TeXHHKa-
JIbIK, KaF/ainapbiHa OedimMIeNreH, Kainak jKoHe KeJ-
Oey KeMip KabaTTapslHIa Tay-KeH Ka30atapblH KYPri3zy
Ke3iH/le KOHTYp MaHbl )KbIHBICTAPBIH THIM[Ii oHE Kayil-
Ci3 GeKiTy/iH kKaHa TeXHOJOTUsIIAPbIH J3ipieyre KoHe
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KoJa 6ap TEXHOJNOTUSIIAPHIH KETULHipyre MyMKIiHIIK
Gepexni.

JKyprizinmreH 3eprreyiep Kasba Ka3OalaphIHIAFbl
OeKiTIeHiH opTypIii Typiepi Ke3iHaeri KOHTYPIIBIK, Kbi-
HBICTApIarhl bIFBICYFa KEH-TEXHUKAIBIK JKafdaiIapibH
acep eTy AopeKeciH aHbIKTayFa MYMKiHAIK Oepri. AHbI-
KTayraH aeopManusi 3aHIbUIBIKTaphl MaiigaiaHy/IbH
OpTYpJ Tay-KeH TEXHHKAJBIK JKaFjainapbiHaa Ka30a-

ecenrey Ke3iHze naifaJaHbuTybl MYMKiH.

Tay-keH Ka30anapbiH OEKiTy KypaigapblH KOJIaHY-
JIbIH TEXHOJIOTHSUIBIK, KaFUaTTapblH Oaraiail OTHIPHIII,
Tay-KeH Ka30aJapblH YCTaylIblH reOMeXaHUKAIIBIK, KaF-
JainapelH 3epTTey opblHIanabl. Kyprizinren 3eprre-
yJiep TeoMeXaHUKAIBIK, TPOoIecTep Ke3iHAe MallbIHIbIK
Kaz0asapbl KOHTYPJIAPbIHBIH, BIFBICYBIH KETKUTIKTI M-
eKTUTIKIIeH OoKayFa MyMKIHIIK Oepei.
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IRSTI 52.35.29 https://doi.org/10.58805/kazutb.v.4.21-174

THE MOST EFFECTIVE DEGASING METHODS WHEN CARRYING OUT
PREPARATORY COAL MININGS

AM. Zakharov'", Zh.T. DauletzhanovaZ,
! Abylkas Saginov Karaganda Technical University, Karaganda, Kazakhstan,
ZKazhach University of Technology and Business, Astana, Kazakhstan,

e-mail: assalamm@mail.ru.

The article presents the most effective degassing methods when carrying out preparatory workings for coal,
provides an analysis of the effectiveness of each degassing method, the conditions for their use to reduce the
gas content of the formation, increase the pace of preparatory workings and the safety of mining operations. To
reduce the gas content of workings carried out in a coal seam, preliminary degassing of the seam can be used,
carried out before the working, or degassing of the coal mass during the working period. The most effective way
to reduce methane emission into development workings is preliminary degassing of the coal mass with a period
of gas capture before the start of tunneling work in the prepared area of at least 12 months.

Keywords: coal, degassing, hydraulic fracturing, methane, development workings.
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Makananga keMipre TalbIHABIK, Ka30aJaphlH KYPri3y Ke3iH/e ra3chi3IaHIbIPYIbH eH THIMII 9licTepi KenTipis-
TeH, Ta3ChI3IaHBIPY/IbIH Op 9JIiCIHIH THIMJILUTITiHE TaNIay acanajibl, KaOaTThIH [a3/IbUIBIFBIH TOMEHETY, TaibiH-
JbIK, Ka30aJ1apblH JKYPri3y KApKbIHBIH apTTHIPY JKOHE Tay-KEH XYMbICTAPbIH XKYPridy Kayirci3airi yIiiiH onapapl
KOJIIaHy IIapTTapsl KeatipiireH. Kemip KabaTbl OOMBIHINA KYPri3iieTiH Ka3z0aiapaplH ra3iblH KONTiriH TOMeH Ie-
Ty YILiH Ka30a )y priziireHre AeiiH xy3ere acbipbulaThlH KaOaTThIH aJI/IIH aJ1a Ta3ChI3/1aHABIPhUTYBI HeMece Ka30a
KYPrizy Ke3eHiH/le KoMip MacCHBiHiH Ta3ChI3IaHABPbUTYH KOJIIAHBUTYBl MYMKiH. [JalibIHIBIK Ka30aTapslHa MEeTaH
Oyl a3alTyIbIH eH THIM/II /1iCi-IalbIHIAIFAH YUacKeie Ka3y )KYMbICTapbl OacTaliFaHFa JIeHiH ra3apl KanTax/jay
Mep3imi kemiHae 12 aii GonaThiH KOMip MACCHBIH aJI/IbIH aJia Ta3ChI3IaHbIDY.

Ty#ingi ce3aep: Kemip, ra3ce3IaHbIPy, (PPEKUHT, METaH, TAUBIHIBIK, Ka30aIaphl.

HANBOJIEE D®PEKTUBHBIE METO/AbI JEI'ASAIINN ITPU ITPOBEJIEHUN
HOAI'OTOBUTEJIbBHBIX BBIPABOTOK 110 YIJIIO

A.M.3axapos!*, 2K.T. layaerskanoBa>
'Kaparanunckuii Texuudeckuii ynusepcuter uMenu AGbuikaca Carnnosa, Kaparanya, Kazaxcran,
?Kazaxckuil yHMBEpCUTET TEXHONIOTMH U OU3Heca, . Actana, Kasaxcran,

e-mail: assalamm@mail.ru.

B cratbe MPUBEICHBI Haubosee 3(,1)(:1)CKTI/IBHLIC METOAbI Aera3alyu Mpy MpoBEACHNUN TMOATOTOBUTEIbLHBIX BbI-
pa60T01< Mo Yo, JaH aHaJIn3 Sq)(l)eKTI/IBHOCTI/I KaxXa0oro Mmeroga Aerasaliuu, yCJIoBUA IJIA UX MPUMEHCHUA 1A
CHWKCHUA TAa30HOCHOCTH IUIACTA, MOBBIIICHU S TEMIIA ITPOBEACHUS ITOATOTOBUTECIIbHBIX BI)Ipa6OTOK 1 0€30IaCHOCTH
BEACHW A IT'OPHBIX pa60T. ,HJIH CHUKEHUS Ta3000MIbBHOCTH Bpra60TOK, MMPOBOJUMBIX I10 YTOJIbHOMY IJIACTy, MOXKET
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NPUMECHATLCA NNPEABAPUTEIIbHAA ACTa3alus IIaCTa, OCYIIECTBIIAEMAA 10 ITPOBEACHUA BI)Ipa6OTKI/I, WM acraszaliys
YrOJIbHOI'O MacCuBa B IIEPUO/] ITPOBEACHU A Bpra60TKI/I. Haubonee Sq)(i)eKTI/IBHLIM CII0COOOM CHHMKEHHST METAHOBBI-
JCJICHUA B IIOATOTOBUTEIBHBIC Bpra60TKI/I ABJIACTCS MPpEABApPUTEJIbHAA A€Ta3allrsl yrOJIbHOIO MacCuBa CO CPOKOM
KariTaxka raza 10 HadaJia IpoxXoa4Y€CKuxX pa60T Ha noAroTaBjJIMBA€EMOM Y4aCTKE HE MEHEC 12 MECALICB.

KuroueBrble ciioBa: yroinb, erazaiusi, ruipopa3pbiB, METaH, MOArOTOBUTEIIbHbIE BBIPAOOTKH.

Introduction. To reduce the gas content of workings
carried out in a coal seam, preliminary degassing of the
seam can be used, carried out before the working, or
degassing of the coal mass during the working period
[1-2].

When designing, the need to use degassing measures
is determined based on an assessment of the expected
gas release by sources of methane and ventilation
capabilities for a particular mining facility. For
preparatory workings carried out on coal, the need to
use degassing measures is also determined by the degree
of danger of the formation due to sudden emissions of
coal and gas. One of the conditions for the effectiveness
of high-performance mining equipment is preliminary
and ongoing preparation for the mining of coal seams,
with one of the main activities being degassing of coal
seams [3].

Preliminary degassing is carried out by drilling wells
through a layer of previously excavated workings and

its efficiency is quite low - in the range of 10-20%,
which becomes less as the depth of mining increases.
The degassing period must be at least 1-2 years to
achieve an acceptable degree of degassing.

Methods and materials. Schemes and methods of
degassing for workings (preliminary degassing of
the formation, degassing of under- and overworked
satellite layers and degassing of the mined-out space)
and preparatory faces (preliminary degassing of the
formation, degassing of barrier wells during drilling,
degassing of bends and boreholes) are selected based on
gas abundance site (working) and degassing efficiency
[4]. First of all, degassing measures are applied at the
source with the greatest gas release. In the event that it is
not possible to reduce the methane content in the mine
atmosphere to an acceptable standard using one method,
complex degassing is used, that is, a combination of
methods or schemes for degassing one or more sources
of methane release.

3%}
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1 - lava; 2 - conveyor drift of active longwall; 3 - gas pipeline; 4 - downwells; 5 - conveyor road for future
longwall

Figure 1 - Scheme of degassing of a flat formation using downwells
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Results and discussion. The most effective way to
reduce methane emission into development workings
is preliminary degassing of the coal mass with a period
of gas capture before the start of tunneling work in the
prepared area of at least 6 and 12 months, respectively,
for rising (horizontal) and descending wells drilled 10
m beyond the contour of future development workings
in according to Figure 1.

In cases where it is not possible to carry out
preliminary degassing of the coal mass, barrier wells are

i‘_.l

drilled during mining in accordance with Figure 2.

Barrier wells located at a distance of 150-200 m
from the working face can be disconnected from the
degassing network and plugged if they do not affect the
gas content of the working.

Barrier wells are drilled from chambers. The length
of the wells is assumed to be 100 - 150 m. The distance
between the chambers is 15 - 20 m less than the length
of the wells, the wellheads are located at a distance of
1.5 - 2.5 m from the excavation wall [5].

1 - workings along the upper layer of the formation, 2 - workings along the lower layer of the formation, 3 -
barrier wells

Figure 2 - Scheme of degassing during development workings using barrier wells

When carrying out preparatory excavation along the
upper or lower layers of thick layers, one well on each
side is drilled into the soil or into the roof of the
excavation. The distance between the faces of these
wells is assumed to be 2 m. Wells drilled on the sides of
the workings are located parallel to its axis.

When carrying out paired workings, barrier wells
should be drilled for each working. If paired workings
are carried out alternately ahead of one of the working
faces, and the width of the pillar between workings does
not exceed 15 m, then drilling of barrier wells on both
sides of the working is carried out only for the leading
working face, and for workings carried out with a lag,
drilling of wells in the side wall on the side An inter-
track pillar is not necessary [6-7].

Wells or boreholes are drilled at an angle of 302 to the
axis of the excavation so that their faces are at a distance
of up to 5-6 m from the walls of the excavation. Wells
(boreholes) are located every 5-10 m along the length
of the excavation with a lag from its bottom of no more
than 5 m. The sealing length of the borehole mouths is
atleast 1.5-2.0 m.

When working near geological disturbances or when
crossing the latter, wells are drilled from chambers 30
m in advance before approaching the disturbance. The
wells cross the zone of geological disturbance and are
located at a distance of no more than 4 m from the
future excavation contour.

If the use of design methods does not provide the
required level of gas abundance reduction, an isolated
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methane outlet can be used as an additional method in outlet pipes to an existing gas pipeline.
accordance with Figure 3 with the connection of gas
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1 - gas pipeline; 2 - tee; 3 - adapter; 4 - valve; 5 - tube; 6 - rubber hose; 7 - gas suction tube; 8 - fitting; 9 -
measuring diaphragm; 10 - valve; 11 - check valve

Figure 3 - Scheme of isolated methane removal

During field preparation of coal seams, degassing of the coal massif in the area of future development workings
is carried out using wells drilled from field workings according to the scheme in accordance with Figure 4.
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1 - seam development working; 2 - degassing well; 3 - field road.

Figure 4 - Scheme of formation degassing by wells, drilled from field workings
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The possible efficiency of degassing when
excavating in coal seams is shown in Table 1.

Degassing underground wells into underworked and

overworked layers, above collapse domes, and vertical
wells from the surface are drilled in such a way that they
ensure the most efficient and long-lasting operation [8].

Table 1 - Efficiency of degassing when excavating in gas-bearing formations

Degassing method Maximpm achievgble Maximum magnitude rarefaction
coefficient degassing kPa | mmHg

Preliminary degassing of the | 0,2 2,66 | 20,0

coal massif

Degassing with barrier wells | 0,1 6,7 | 50

Degassing with blast holes 0,1 4,0 30

Isolated methane outlet 0,1 1,3 10

Degassing with wells from | 0,6 2,66 | 20,0

field workings

Calculation of parameters for preliminary degassing
of wells drilled beyond the contour of the future
development workings is carried out in the following
sequence.

The required degassing coefficient is determined by
the formula (1):

T
K,=1-—-2
ITL

x (D

where I',- the possible value of methane content of
the preparatory workings with the adopted means of
ventilation, m*/min, (2);

Il =0,01Q,,(c — ¢) 2)

where Q, - the amount of air supplied to ventilate the
preparatory workings, m*/min;

c- permissible methane content in the outgoing
exhaust stream, %

¢, - methane concentration in the incoming stream,
%

I, - predicted methane production, m*/min.

If the degassing coefficient is lower than required,
then change the parameters of the preliminary
degassing wells or provide for increasing its efficiency
by, for example, using hydraulic fracturing [9].

To intensify the process of preliminary degassing of
the developed formation, its hydraulic fracturing from
underground workings can be used using two types of
high-pressure pumping units with a capacity of 30-40
m?>/h and 2-3 m3/h. When using a pump with a capacity
of 30-40 m?/h, underground hydraulic fracturing wells

are drilled from field workings or along the developed
formation [10].

In the case when the excavation is carried out with the
undermining of the soil of the formation, it is advisable
to drill hydraulic fracturing wells into the formation in
such a way that the wellhead is located in the soil rocks.

Conclusions. The bottoms of wells drilled for
hydraulic fracturing from field workings should be
located in the middle part of the degassed area, counting
along the length of the longwall. When drilling wells
along the formation, their length is 30-40 m less
than the length of the longwall if degassing is carried
out only for the workings, and 10-20 m less than
the length of the longwall if degassing is carried out
for both the workings and the development workings.
The distance between hydraulic fracturing wells is
determined empirically (usually 70-90 m). Sealing
length 30-40 m.

Hydraulic fracturing is stopped after the calculated
volume of liquid is injected into the formation or water
appears in neighboring wells (adjacent workings), as
well as when there is a sharp drop in pressure at the
pump.

To determine the effectiveness of hydraulic
fracturing, the methane flow rate from wells is
determined before and after water injection. After
hydraulic fracturing, reservoir degassing wells are
drilled.

For effective degassing, it is necessary to use a
complex of various methods for degassing a coal seam;
reducing the gas content of the seam will increase the
pace of development work and the safety of mining
operations.
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IIYTHU VIVUIHIEHUA COIIUAJIBHO-9KOHOMUNYECKOT'O
CTPATETMYECKOTI'O PABBUTUSA AJIMATUHCKON OBJIACTH

IItuanep M.B. ¥, I'2K. ZKymabekosa?, I'.JI. Tacanosa®, B.JI. Anenosa’
' ®I'BOY BO rocynapcTBeHHbIi 9KOHOMHYecKuil yaupepeutet, Cankt-Tletep6ypr, Poccuiickas denepanus,
2 Kacnmiickuii YHuBepcuteT TexHon0ruM U MHkMHUpKUHra umenu I11. Ecenosa, r. Akray, Kasaxcran,
3 Kasaxckuii yHUBEpCHTET TEXHONIOTHH 1 Gu3Heca, Actana, Kazaxcram,

e-mail: stilmarmax@mail.ru

M3yuenne 0cOOEHHOCTE COLMAIBHO-IKOHOMIYECKOTO PA3BUTHsI PETMIOHOB, CTPATETNUECKOTO YIPABIICHHSI

COILIMATBHO-9KOHOMHYECKMM Pa3BUTHEM PETHOHA, XOIa pa3pabOTKU PErHOHATBHOM MOMTMTHKH, HATTPABJICHHI ee
peanuzaniu, sBISIOTCS aKTYalbHBIM Ha CeTOAHSIIHUMA IeHb.

B pervnoHaibHOM MOJUTHKE Ha OYeHb OOJIBIIOM YPOBHE €€ CYObEKTOM CTAHOBUTCS PETMOH CTPATErMUYeCKOro pas-
BUTHSI, BbIJICJICHHBII NIPABUTENILCTBOM, KOTOPBIH MEPEKUBACT CTAHALIMIO U PELIECCHI0, 000cTpeHre Oe3paboTHIbl
u Jp.

B Hacrosiiee Bpemsi, HanpuMep, EBPOCO03 aKTHUBHO COAEHCTBYET BO3OOHOBJICHUIO 9KOHOMUKY OSIHBIX PErro-
HOB.

Takoii oxxon, cyas mo cutyauun B KazaxcraHe, Ha Halll B3IUIsA], B PETHOHAJIBHOM TTOJIMTHKE 9TOTO HE XBaTaer.
Pecny6irka He TOJKHA OFPAaHUYMBATh PETMOHANIBHYIO TIOJIUTUKY TOJBKO CTPATETHUECKMM pa3BUTHEM ciiabopas-
BUTHIX U OOPATHBIX PETMOHOB.

Peasnuzysi permoHaIbHYIO OJIMTHKY, HEOOXOAUMO TaKXke IPEeIyCMOTPETh TOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH
9KOHOMMKH U OKa3aTh NOMOIIb PETMOHAM, UMEIOIHM /7151 9TOTO MPEANOChUTKU. 3a4a4ya CTUMYJIMPOBAHKS UCTIONb-
30BaHMsI COOCTBEHHBIX IIPHUPOJHBIX PECYPCOB TpeOyeT co3/1aHus1 KOM(POPTHBIX YCJIOBUI B MECTaX COCPElOTOYEHHUST
PETHOHOB.

QCI)(I)CKTI/IBHOC CI)OpMI/IPOBaHI/IC pemOHaanoﬁ MOJIUTUKU JOJIDKHO MMETH OIPEACJIEHHBIC NTPEAITOCHUIKHA. Benp
PETUOH CUMTACTCA 00BEKTOM pel"PIOHa)'ILHOfI IIOJIMTUKH, a HE TOJIBKO rOCYIlapCTBeHHOﬁ B LICJIOM. HOSTOMY 10JIn-
THUKa (bOpMI/IPOBaHI/IH 1 PETMOHAJIBHOI'O CTPATEIMYCCKOI'O PAa3BUTUA MOXKET PACCMATPUBATBCS KaK 06Luerocy11ap-
CTBEHHO, TaK U PETMOHAJIBHO.

B cBs13u ¢ 3TUM B cTaThbe OCHOBHOE BHUMAaHHUE ObLIO YACJICHO 0COOEHHOCTAM pa3BUTHUS PETUOHOB HA COBPEMCH-
HOM 3Tarie.

KiwoueBble ciioBa: CONAJIbHO-9KOHOMUYECKAsA CUCTEMA, CTpaTerud, CEJIbCKOE XO3HﬁCTBO, SKOHOMUYECKHUI
pbI4ar, peruoHaibHad MNOJINTHUKA, THBECTULNH, KJIIACTCP

AJIMATBI OBJIBICBIHBIH QJIEYMETTIK-9KOHOMMKAJIBIK
CTPATETUSLIIBIK, JAMYBIH JKAKCAPTY KOJIJAPBI

M.B.IItnaxep’, I'.72K. Kymadekosa?, I'.JI. Tacanosa® , B.JI. Anenopa’
! MemuiexeTTik skoHOMUKaIBIK, yHuBepcuTeTi ®IBOY BO, Cankr-Tletep6ypr, Peceit ®enepanmschi,
2 [11. EceHoB arbiHgarbl Kaciuii TEXHIIOTHs KOHE VHXWHUPUHT YHUBEpCcUTeTi, AKTay K., KazakcraH,
3 Kazak, TeXHOJOTHs koHe OM3HeC yHUBepcuTeTi, Actana, Kasakcran,

e-mail: stilmarmax@mail.ru

OHipiepiH 2JIeyMETTIK - SKOHOMUKAIIBIK, 1aMy epeKIIeiKTepiH, OHipIiH 2JIeyMeTTiK-9KOHOMUKAJIBIK JaMybIH
CTpaTerusuIbIK, 0acKapy, OHIpIiK CasiCaTThIH KacaKTanry OApbIChIH, OHBIH XKY3€ere acy OarbITTapbiH, OHIP SKOHOMU-
KachlH OacKkapy/blH OYTiHT KYHI1 ©3eKTi MaceseliepiH 3epTTey OOJbIn TaObLIa/IbI.
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AWMaKTHIK, casicaTTa eTe YJIKeH JeHrele OHbIH CYObeKTici OOIT YKIMETTiH epeKINeNIeHTeH OHipi CTPaTeTAsLIbIK,
Jiamy aiiMarbl O0JIaIbl, OJ1 ©3iHiH OaChIHAH TOKbIPAY MEH Kepi KETY/Ii, ) YMBICCHI3ABIKTHIH YIIIBIFYbIH jKOHE T.0. Kellir
oTeIpraH aiimakTap. Kasipri ke3ae, mpicaisl, Eyponasisik, ogak, Hamap ailMakTapablH SKOHOMUKACBHIHBIH KalTagaH
JKaHFBIPYbIHA OCJICEHTi TYPIE KIpAEMaKbl Oepei.

MyHpaii Tocin Kazakcran xarnaibiHa Kapari, Oi3/1iH OWbIMBbI3IIA alMaKTBIK casicatka Oyl xkericrieai. Pecry6-
JIMKa HaLuap JaMbIfaH XK9HE Kep] TapTaTI)IH aﬁMaKTapﬂbIH CTpaTeFI/IfUIbIK )laMyI)IMCH FaHa aﬁMaKTbIK cadgcaTThl
HIeKTeMeyi THic.

AWMaKTBIK, casicaTThl iCKe achlpa OTHIPHII, COHBIMEH KOCAa KOHOMHUKAHBIH OJCEKeJIecy 1IamMachiH KeTepilyiH
KapacThIPybl KepPeK JKoHE COJ YIIiH aJFbIIapTTapsl 0ap aiiMakTapra KOMeK KepceTy IapT. O3iMi3[iH Tadurart
pecypcTapbIMbI3bl KOJIIaHYbIH bIHTAIAHABIPY MiH/ETI alMaKTapblH IIOFbIPJIaHFaH JKepJIepiHe Kaliibl Karnai
JKacayblH TaJar eTef .

AWMaKTBIK, CasiCAaTThIH TUIMJIi KJIBIITACYbl OSITiTi Oip aFBIIapTTaAPIbIH OONYHI MIAPT. ONTKEHI, aiMaK, KaJIITbl
MeMJICKETTIK KaHa eMec, allMaKTHIK, CasiCaTThIH 00beKTici 001bI caHanaabl. COHIBIKTAH KATBIITACY MEH alMAaKTHIK,
CTpaTEeTHsUTBIK, 1AMy CasiCaThl JKaIBIMEMIICKETTIK KoHE aliMaKTHIK XKaFbIHAH Ja KAPaCThIPbLUTYbl MYMKIiH.

OcblIraH opaii Makaiaga eHipJaepaiH Kas3ipri Ke3eHzeri Jamy epeKIlesiKTepiHe 6acTbl Hazap ayJapbUliibl.

Tyiiinai ce3aep: oJeyMeTTiK - SJKOHOMUKAIIBIK JKYHe, CTpaTerys, ayblI IapyallblIbiFbl, SKOHOMHUKAJIBIK TETIK,
ailMaKTHIK, casicaT, UHBECTHIIMS, KJacTep

WAYS TO IMPROVE THE SOCIO-ECONOMIC STRATEGIC DEVELOPMENT
OF THE ALMATY REGION

MLV. Stiller®, G. Zh. Zhumabekova?, G.D. Tasanova®, B.L.Alenova®
! State University of Economics, St. Petersburg, Russian Federation,
2 Caspian University of Technology and Engineering named after Sh .Yesenova; Aktau, Kazakhstan,
3Kazakh University of Technology and Business, Astana, Kazakhstan,

e-mail: stilmarmax@mail.ru

The study of the features of the socio-economic development of the regions, the strategic management of the
socio-economic development of the region, the developmen t of regional policy, the directions of its implementation,
the current issues of managing the economy of the region.

In regional policy at a very large level, its subject will be the strategic development region allocated by the
government, which from the very beginning is experiencing stagnation and outflow, escalation of unemployment,
etc. Currently, for example, the European Union is actively promoting the resumption of the economy of poor
regions.

Such an approach, judging by the situation in Kazakhstan, in our opinion, this is not enough in regional
policy. The Republic should not limit its regional policy only to the strategic development of underdeveloped
and backward regions.

When implementing regional policy, it is also necessary to provide for improving the competitiveness of the
economy and to provide assistance to the regions that have the prerequisites for this. The stimulating task of
using our own natural resources requires the creation of comfortable conditions in the places where the regions
are concentrated.

Effective formation of regional policy should have certain prerequisites. After all, the region is considered
an object of regional policy, and not only the State as a whole. Therefore, the policy of formation and regional
strategic development can be considered both nationally and regionally.

Economic levers and incentives for a group of regions that form the state's sales fund contribute to the strategic
development of small and medium-sized businesses, increase employment, expand the types and methods of
processing agricultural products, the wholesale and production market, trading houses and exchanges, marketing
activities, organization of maintenance centers of leasing companies, the formation of new effective forms of
enterprises of agricultural concentration and organizations of various forms of ownership.
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In this regard, the article focuses on the features of regional development at the present stage.

Key words: socio-economic system, strategy, agriculture, economic leverage, regional policy, investment,

cluster.

BBenenue. Ha coppemennoM stare pa3sutus Kazax-
CTaHa OCHOBHOE BHHMAaHUE YIENISETCs] BOIIPOCY COBEp-
IICHCTBOBAHUS TEPPUTOPUATIBHON OpraHU3alvy IPOU3-
BOJICTBA, NOUCKY 3((PEeKTUBHBIX MyTell (hOpMUPOBAHUS
MIPOM3BOJICTBEHHON 'APMOHMH B PETMOHaX. 3a MoCie-
HHE TOfIbl B CTpaHe IpojieNiaHa Ooublias padboTa 1o co-
BEPIICHCTBOBAHUIO IIJIAHUPOBAHUSA Ppa3MEIICHUA ITPON3-
BOJICTBEHHBIX MOIIHOCTEH. Bblii nepecMoTpeHsl oaxo-
Il PErMOHAJIBHOTO COLMAJIbHO-9KOHOMUYECKOTO Pa3BH-
THSI, TIPUHAT Ps TOCYAAPCTBEHHBIX MPOrpamMM, MO3BO-
asoMX 3(phEeKTUBHO UCTIONB30BaTh TEPPUTOPUATIBHOE
pa3BUTHE, HO TNOJNOXKUTEbHAs TEHICHIUS SKOHOMHYE-
CKOrO pocTa ellle He MpHBesia K KapAUHAIbHBIM U3Me-
HEHUSIM B CTPYKTYpE SKOHOMUKHM PETMOHOB CTPaHBI, OT-
JeJIbHBIE PETMOHBI NIMEIOT OTCTaBaHHUE TI0 YPOBHIO CBOE-
T'O COIUATILHO-9KOHOMMYECKOTO Pa3BUTHS.

B cnyvae Kazaxcrana, pasymMHasi perMoHaj bHasl I0-
JIUTHKA MOXET IOMOYb BBHISIBUTH MOTEHIMAI POCTa BO
BCEX PErroHax M CroCOOCTBOBATH CO3JAHUIO TaM 3/I0PO-
BOW JIEJIOBOM CPe/Ibl, YUUTHIBAIOIIIEH MECTHbIE OCOOEHHO-
cru. B YaCTHOCTH, pErMOHaIbHAA NMOJIUTUKA MOXKET IO~
JepKaTh TUBEPCUDUKAIIAID PErMOHATBHBIX SKOHOMUK,
B OCHOBE KOTOPBIX JICKHT HCITOJIb30BAHUE TPUPOIHBIX
PECypCOB, pacKphITh MOTEHIMA pOCTa B MeHee obec-
MIEYEHHBIX PErMoHax M MOMOYb MAKCHMMH3UPOBATh (-
(heKT SKOHOMUKHU arjIoMepaliii, 0COOEHHO B TOPOACKUX
pavionax. Haubomee 3 eKTrBHBIE MEpHhI 10 AUBEPCH-
¢ukarmm He 00s13aTeNHFHO (hOKYCHPYIOTCSI HA KOHKpET-
HBIX CEKTOpax, a CKopee Ha Pa3BUTHU U OUBEpCH(UKa-
LM TIPEUMYIIECTB PETHOHA: MECTHBIX MPUPOIHBIX, Ue-
JIOBEYECKHUX, (PU3NUIECKUX 1 (PMHAHCOBBIX PECYpPCOB, KO-
TOphIe B ciyyae KazaxcraHa 3HaYMTENBHO OTIIMYAIOTCS
B pa3IMYHBIX pernoHax. BaxkHoe 3HaueHWe UMeeT OIl-
THUMaJbHOE coYeTaHne Mep HallMoHAIbHOU 1 Ha perno-
HAJIBHOM YPOBHE KOMIUIEKCHAsI CTpaTervsi SKOHOMHYe-
CKO#1 IOJIUTUKHM MOXET [IOMOYb OObEJUHUTH Pa3JIMIHbIC
KOMITOHEHTBI B UETKOE BHUJECHHUE MyTH K AMBEpcHpUKa-
MM ¥ TIOBBIIICHHUIO MMPONU3BOAUTEILHOCTH PErUOHAIb-
HOU TIOIUTUKY [T OIpe/ieSIeHIS U UCTIONb30BAHMUSI 9TO-
TO KalmTaa.

JI1s1 COBEpIIEHCTBOBAHUS TEPPUTOPHAIBHOIN oOpra-
HU3aLMY TIPOM3BOCTBA U COLMATBHO-IKOHOMHUECKOTO
pasButus, Kazaxcrad 1o BO3MOKHOCTHU JOJTKEH UCTIONb-
30BaTh OoJiee KavyecTBEHHYI HMH(OPMALUIo, TO eCTh
TOUHBIE, Ha/Ie)KHbIE ¥ OCHOBAHHBIE Ha MEyHAPOIHBIX
CTaHZApTax COMOCTABUMOCTH JAHHbIE. DTO 3HAYUTEIIb-
HO momoryio 6b KaszaxcraHy y4duThIBaTh HOTpeOHOCTH

Ha MeCTax M peniarh KOHKPETHbIE 3a[aull S9KOHOMHYE-
CKOﬁ IMOJIMTUKU B PETUOHAX. Bonee kauecTBeHHBIE peru-
OHaJIbHbIE MH(POPMAITMOHHbBIE CUCTEMBI, OCHOBAHHBIE Ha
NOTPEOHOCTAX PErHOHOB. MH(POPMAIIHOHHBIE CHCTEMBI,
KOTOpBIE 0OECIIEUMBAIOT COTIACOBAHHYIO, HANEKHYIO U
aKTyaJIbHYI0 MH(OPMAIIMIO Ha MECTHOM yPOBHE B IPO-
1ecce pa3padoOTKU Mep MONUTUKH, OyayT Oojiee MOJHO
COOTBETCTBOBATH MOTPEOHOCTAM, OrPaHUYEHUAM M BO3-
MOXKHOCTAIM peruoHoB. Kazaxcrany ciemyer ynydimTh
cOOp MaHHBIX W O0ECTIEYNTh WX aKTYAIbHOCTh, KaK Ha
HaIlMOHAJIBHOM, TaK W Ha MECTHOM YPOBHE, B TOM UHC-
Jie TAHHBIX TTI0 KOHKPETHBIM CEKTOPaM.

ColMaibHO - SKOHOMUYECKOE PA3BUTHE BKJIOYAET B
ce0s TaKUE aCIIeKThl, KaK:

- POCT IIPOM3BOJICTBA W JIOXOIIOB;

- HepeMeHbl B MHCTUTYLIMOHAJIBHOM, COLIMAIBHON U
AIMMHHCTPATUBHOM CTPYKTYpax OOIIECTBa;

- [IEPEMCHLI B O6HICCTBCHHOM CO3HaHUM;
- IEPEMEHBI B TPAAULIUAX U ITPUBbIYKAX.

B Iocnannu Hapony «Crpaterms Kazaxcran-2050:
HOBBII TIOJIMTHYECKUI KYpPC COCTOSIBIIIETOCSI TOCYyAap-
crBa» Ilepsbiii IIpesunent Pecriyomuku Kazaxcran H.
A. HazapOaeB ynesnni 60iblioe BHIMaHUE podieMam
COIMAJIbHO-9KOHOMHYECKOTO Pa3BUTHUSI PETMOHOB CTpa-
Hbl. [Ipu cnoxusmeiica B KasaxcraHe skoHOMUYeCKOn
CUTyallUM pelleHne MaKpO3KOHOMHUYECKHX IpodieM
OCJIOXHSIETCS HEPaBHBIM COLIMAIbHO-9KOHOMUYECKUM
pazBuTHeM pernoHoB. ITockombKy ycToitunBoe pa3BH-
THE PETMOHOB SIBJISIETCSI OTHOW U3 IPUOPUTETHBIX 324
TOCYAapCTBEHHOM MOJIMTHKY, LIEJIbI0 HACTOSIIIEHN CTaThu
SIBJISIETCS aHATIM3 YPOBHS COLMAIBHO-IKOHOMHYECKOTO
pasBUTHsA perroHoB KazaxcraHa, B TOM 4ncie AMaTuH-
CKOM 00J1acTH.

SddextnBHOE  pepOPMUPOBAHME  COLMATBHO-
SKOHOMHUECKOTO TIOJIOKEHUSI PErvMOHOB OKa3bIBaeT
OIPOMHOE BJIMsIHHE Ha COIMAJIbHO-9KOHOMHUYECKOE pa3-
BUTHE KaK rOCyJapCcTBa, TaK W OTHEJBHBIX €ro pPerho-
HOB. [T0aTOMy HEOOXOIMMO OCTAHOBHTHCS HA OCOOEH-
HOCTSIX COLIMAJIbHO-9KOHOMMYECKOTO TIONOXEHUS pe-
rMOHOB. OCHOBHBIMH TpOOJIEMamMH, BIUSIONIMMHU Ha
COLIMAJIbHO-9KOHOMHUYECKOE Pa3BUTHE PErMOHOB, SIBJIS-
I0TCSl Ka4eCTBEHHOE M KOHKYPEHTHOE YIIpaBJieHHEe W
PEryIMpOBaHKe PETHOHOB B YCJIOBUSIX PHIHOYHOM KO-
HOMUKH, Pa3BHUTHE IO HOBBIM TPEOOBAaHUSAM BCEX OT-
paciieii MpoOM3BOICTBA, YIpaBJieHHE 1 (PMHAHCUPOBaHWE
corpanbHon cepsl u apyroe. Ceiiuac B Halen peciyo-
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Jvke (popMHpYIOTCS HE TOJIBKO PHIHOYHASI 9KOHOMUKA,
HO M peaJibHble CHMBOJIBI COLMAIbHO-IKOHOMHUYECKOTO
Pa3BUTHA. OTPOMHbIE BHYTPEHHHE pecypchl Ha Onaro
Bcex KasaxcraHueB. Cpequ pervoHOB CTpaHbl AJMa-
THHCKas1 00J1aCTh SIBJISIETCS] KPYITHBIM TIPOMBIIIIIEHHBIM
LIEHTPOM, a TaK:Ke MHOTOIPO(UILHON arpapHOi Mpou3-
BOJICTBEHHOU CTPYKTypoOl. B 3Toif cBsI3M B cTaThe pac-
CMOTpEHBI ITyTH YTy4llIeHHs (DOPMUPOBAHNUS PETYINPO-
BaHUS COLMAJIbHO-9KOHOMUYECKOTO CTPATErMYecKoro
pa3BUTHST AJIMAaTHHCKOW 00JIaCTH.

MarepuaJbl 1 MeTObl. ba3rucoMm cTpaTernyeckoro
Pa3BUTHS JTIOOOH COIMATBHO-9KOHOMUYIECKON CUCTEMBI
SIBJISICTCS] CHCTEMA SJIEMEHTOB, (DOPMUPYIOIINX Pa3IAI-
HBIe B3aMMOOTHOIIICHHSI, OTIPEAEIISIONIHE CTeNeHb CTa-
OWJIBHOCTH, PABHOBECHSI, MOJHOTHI U YCTOMYMBOCTU. B
COBPEMEHHOM MHpe BCe rOCyIapcTBa BCTYHAIOT B IPO-
TUBOpEUHE C TEM, UYTO YIpaBJieHHE COIMAJIBHO - KO-
HOMUYECKOU CUCTEMOI HE COIIACOBAHO C €€ ChIPhEBbIM
TIOTEHITUAJIOM, TIPIYUHON CHCTEMHOTO CJIOKHOTO KPH3H-
ca SIBJISIIOTCS TIPOM3BOICTBEHHAS! CIIOCOOHOCTD U 3aKOH
nipuposibl. [1oaTOMy 000CTPSIIOTCS TIPOTUBOPEYHST MEXK-
JIy COLIMAILHO - SKOHOMHUYECKUM CTpaTernyecKuM pas-
BUTHEM HEOOXOJUMOI0O OOILIECTBA U IMIOOAILHBIMU BO3-
MOXXHOCTSIMH [|JIsI €0 PeaTn3aIivu.

BaMH, YCTOWYMBOCTh PETMOHA O3HA4YaeT CTaOMJIbHOCTB
BCEX €ro OTpaciei, MpeanpusATHA W TEepPpPUTOpPHAIIb-
HbIX CTpPyKTyp. CreoBaTeNbHO, YIpaBlIeHUE yCTOHMUM-
BBIM CTPAaTErMYECKUM pa3BUTHEM PErroHa-3TO Herpe-
PBIBHBII MPOLIECC, COCTABJIAIIINI TaKue BUIbl yIIPaB-
JIEHUECKOH JIesITeJIbHOCTH, KaK IOCTAaHOBKA LieJIed U 3a-
Jia4, BCECTOPOHHSIS OLIEHKA CUTYAllUH, TIPUHSTHE pellie-
HUI, OpraHu3alus UX pean3alii, KOHTPOJIb U aHAIN3
BBHIIIOJIHEHHUSI M KOPPEKTHPOBOK TPUHSTBHIX PEIICHUM.
ITomuMo ompeniesieHus aKTyasIbHbIX 33/1a4 U HarpasJie-
HUH CTPaTernyeckoro pasBUTHUSI PErMOHAIBHOM SKOHO-
MHKH, HEOOXOIMMO YeTKO MOHMMarTh, 3a CUYET KaKWX
BO3JIEACTBUI MOKHO JOCTHYH IIOCTABJIEHHBIX Iiejiei. B
CBSI3M C 9TUM COCTaBHOH YacCThl0 CTpaTerny yCTOWYM-
BOT'O CTPATErMYeCcKOro pa3BUTHs pErMOHa JOJKEH OBbITh
KOMIIJIEKCHBIH TIPOTHO3, BHIPAXKAIOIUI OCHOBHbIE JUHA-
MHYECKHUE U CTPYKTYPHbIE XapaKTEPUCTUKHU CTpaTermye-
CKOI'O pa3BUTHS PervoHa [2].

TocypapcTBeHHOE  XO3SICTBO KAk — PErHOHAIBHO-
CTPYKTYpHasl CUCTEMa OT/Ie/IbHBIX €r0 PErMOHOB C Orpe-
JIEJIEHHOM SKOHOMUYECKON CUCTEMOM SBJIAETCH OOBbEK-
TOM TOCYIAPCTBEHHOIO PEryJIMpPOBaHKs B PErHOHAIIb-
HOM pPa3BUTHUM.

BIOIL)KCTHO—H&.HOFOBLIC ppryaru - ABJIAIOTCA BasKHEH-

PernonasnbHast MOMIUTHKA U COLATBHO-9KOHOMUYECKOE UM CTPYKTYPHBIM 3JIEMEHTOM TOCYJapCTBEHHOIO pe-

pa3BUTHE UCCIEOBAaHUAMHU 3aHMMAJIUCh MHOTHE 3apy-
6exHble yyeHble. Onn: AranbersiH A.,Hekpacos H.H.,
Mapraes B.H., [aranun C.C., Huaunep P.U., Mexe-
4 H.H., lNaspunioB A.U., Xiopamn 3. u npyrue.

3HAYUTENBHBIA BKJIAJ B pPA3BUTHE PETHOHAIBHOM KO-
HOMHKH BHEC/IM TaKKe Ka3aXCTAHCKME HCCIICIOBATEIH,
B yactHoctu MxaanoB K.O., KomanoB A K., Kenxery-
3ud M.B., Ca6nen O., Kacenos K.P., Tekenos ¥.A., Uc-
aesa M.I"., Hypnanosa H.K., bubarsipoBa I.A. u npy-
rue.

MOXHO yCTaHOBUTB, UTO JIJISI TIOJACPXKAHUS OaaH-
ca YCTOMUYMBOTO CTPATETMIECKOTO pa3BUTHUS PETHOHA CY-
HIECTBYIOT HEOOXOIMMBIE YCITIOBUS M MPEIIOCHUIKH [TsI
obecreueHus1 MOCTENIEHHOTO Mepexoa OT MPOCTOro K
CJIOKHOMY SIBJIEHHSI 5KOHOMHKH, B COOTBETCTBUU C KO-
TOpbIM (POPMUPYETCS HOBOE KaUeCTBEHHOE COCTOSIHUE
VCIIOBUI COITUAJIFHO - SKOHOMUYECKON CHUCTEMBI PErHo-
Ha [1].

YcroitunBoe crparernyeckoe pa3BUTHE peruona op-
MHpYeTCsl KaK MCKJIIOYUTENBHOE KayeCTBO B pe3yibTa-
TE yYCTpaHEHWs MHOTOUYMCIIEHHBIX MOTPSCEHUI M Hera-
TUBHOTO BJUSAHMSA. B yCIOBHAX MHPOBOro KpH3uca
YCTOHYMBOCTH-3TO aJallTallisl K OCHOBHOH cpele oOu-
TaHus u nporpecc. COOTBETCTBEHHO CUCTEMA CTaOUIIb-
Ha €CJIM BCE ee IOJICUCTEMbI CTaOMIbHbL. [Ipyriumu cio-

T'YJUPOBAaHUsI PHIHOYHOW SKOHOMUKH. OCHOBHBIMU 3J1e-
MEHTAMM 3TOM CUCTEMBI SIBJISIOTCS HAJIOrOBasl IMOJIUTH-
Ka, TOCYAapCTBEHHbIN OIOIXKET, aMOPTU3AIMOHHAS 110~
JuTuKa. I CTUMYJMpPOBAaHMS SKOHOMHYECKOTO pas-
BUTHSI, HAYYHO - TEXHUYECKOro Ipoliecca, peanusa-
IIUU CTPYKTYP, MOBBIIIEHUS] IKCIOPTHOM KOHKYPEHTO-
CIIOCOOHOCTH OTEYEeCTBEHHOTO TOBapa MPUMeHsIeTCsT Ha-
JioroBas MOJUTHKA [3].

Ectp ABE I'PyHIIbl OAXOOO0B:

a) HaJIOroBasi CUCTeMa U U3MEHEHUE YPOBHs HAJIOTO-
BBIX MPOLIEHTOB;

6) IpenoCTaBlIeHUE MPSIMBIX W KOCBEHHBIX JIBIOT
MpeANpUHAMATEAM U (PU3MYECKUM JIMLAM C IIeIbio
BO3JEHCTBUSI HA 00bEM WX MHBECTHLMOHHOW JesITelNb-
HOCTH.

Peanuzysi permoHaJIbHYIO TIOJIUTHKY, OH TaKXe JOJI-
JKEH YUHUTHIBATH MIOBBIIIICHUE YPOBHS KOHKYPEHIIMH KO-
HOMHKHM WM OKAa3bIBaTh IOMOIIb PErHOHAM, MUMEIOIIM
JUISL 3TOTO MPEATIOCHUTKU. 3a/1aua CTUMY/IMPOBAHUS HC-
TMOJIb30BaHMsI COOCTBEHHBIX PECypCcOB TpeOyeT co3fa-
HUSI KOM(OPTHBIX YCJIOBUII B MECTaX COCPEJOTOUYECHUS
peruoHoB [4].

MeTon010rn4ecKy0 OCHOBY HCCIIEIOBaHHS COCTABIII
AHAIN3 WCCIIEIOBAHMIl YYEHBIX 10 MpoOieMaM pasBH-
THSI ¥ TPOCTPAHCTBEHHOH AnepeHIraniy permoHoB,
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TIOCBSAIIEHHBIE BOIPOCAM IMOBBIIIEHNS 3 ()eKTHBHOCTH
1 KauecTBa MPEAOCTaBIICHNs TeJIEKOMMYHHUKAIIMOHHBIX
yCIIyT HaceleHHIo pernoHoB PK KpynHbIMEU ceTeBbIMU
KOMITaHUIMH TeJIEKOMMYHHUKAIIMOHHOTO CEeKTOpa.

QopMynmpoBaHHE W apryMeHTalusl TEOPETHKO-
METO/IONIOTMYECKUX TIOJIOKEHUI U BBIBOJOB UCCIIEI0BA-
HUS OCYIECTBIISIIach OOLIEHAYyYHbIMU M CHELHAIbHbBI-
MH METOJaMH HCCJIEIOBAHUS: CHCTEMHOTO, PETHOHAIIb-
HOTO, 5KOHOMHWYECKOTO aHajin3a M CUHTE3a, CPAaBHEHUS
U IPYIITPOBOK.

Hcnomnp3oBanich ouMaibHble MaTepUabl U CTaTH-
CTUYECKHE JaHHBIE KOMHTETOB M MUHHUCTEPCTB, 3aKO-
Hbl, nocraHoBneHust [lpaButenscrBa Pecnyonuku Ka-
3axcraH Pecriyonuku Kaszaxcras.

Pe3yabTatel 1 06cy:xaenne. OCHOBHbBIC CTpaTery-
YecKHe NepCIeKTUBbI AJIMATHHCKOM 00acTu OyayT CBsI-
3aHbl C MNOJJEPXKKOA U YCUIEHHEM POJU PErMOHAa Kak
KPYITHOTO MOCTABIIMKA Pa3HOOOPA3HOW CEeJIbCKOXO35IM-
CTBEHHOM ITPOJYKIIMH B OBBIIIEHUH YPOBHS U [ITyOHHbI
nepepaboTKH, a TaKKe C BOCCTAHOBJIEHUEM MOTEHLMAIIA
U pa3BUTHEM IIPOMBIIUIEHHOCTH Yepe3 OCBOSHHE HOBBIX
COBPEMEHHbIX BUJIOB ITPOU3BOJICTBA.

B mepcriektrBe AMarvHCKas OONACTh COXPaHUT
OOJIBIIYI0 POJIb B arpapHOM HPOM3BOACTBE U Iepepa-
OOTKe CeNbCKOXO3MCTBEHHOM MPOAYKIIMK B CTpaHe, a
TaKKe YKPENHUT WHAYCTPUATIbHbIE W WHHOBAIIMOHHBIC
BO3MOKHOCTH PETMOHA 32 CYET PasBUTHS CIICLHATIM3HU-
POBaHHBIX KOHKYPEHTOCIIOCOOHBIX BUIOB 00pabaThiBa-

IOHIeﬁ IMMPOMBIIIVICHHOCTH, Pa3BUTUSA MHHOBAIIMOHHOI'O
npeaAnpuHUMAaTe/IbCTBaA.

PazButre arpapHoro cekropa GygeT MpHOPHTETHBIM
IVl perioHa W OyleT OCHOBBIBATHCS Ha CO3OAaHHBIX
OTKOPMOYHBIX ILIOIIAAKAX, MscoIepepadaThIBAIONINX,
MEJBHUYHBIX ¥ MOJIOYHBIX KOMILIEKCaX, MOJIOYHO - TO-
BapHbIX (pepmax, nruuedadprkax, B IepcreKTHBE Ipe-
CTOMT MOJIEPHHU3ALMS ¥ pacIIpeHre epepadoTKu Msi-
Cca TITHILIBL.

B Hacrosiiee BpeMsl B MOCTKPU3HCHOM CTpaTeruye-
CKOM pa3BUTHH IEPCHEKTUBHBIM HAIPABJIEHUEM PETHO-
HAJIbHOW TIOJIMTUKY SIBJIAETCS TMOJIEP/KKA YCKOPEHHON
ioGanu3aliy B MPOMBIIUIEHHOM KOMIUIEKCe, JeleH-
TpaJn3alysl TOCYAapCTBEHHON BJIACTH, YJIydllleHHe Ka-
YeCTBa U MOBHIIIEHUE YPOBHS KU3HU HaceIeHUs, KO-
HOMMYECKHMH pocT Kak B Kazaxcrane, Tak U B OTHENb-
HbIX peruoHax [5]. OcHOBHBIE BONPOCH COLMAJIBHO-
KOHOMHYECKOTO CTPATErn4ecKoro pa3BUTHsI AJIMaTHH-
CKOH 00JyiacTH IipeicTaB/ieHbl B Tabuie 1.

Cucrema METOOOB PEryJMPOBAHHS  COLMATBHO-
9KOHOMHUYECKOTO CTPATErMYecKOro pasBUTHUsSl PErHOHa
COCTOUT W3 OPraHU3ALMOHHO - MPABOBBIX, IKOHOMUYE-
CKUX, arUTAllMOHHBIX U CHELHUAJIbHbIX METOIOB, K KO-
TOPBIM OTHOCHTCSI TIPOTPaMMHO - TIPEAMETHBI METO
YIIpaBJIEHHsI, KOTOPBI B KadecTBe KOMIUIEKCA METO-
JIOB, TOJIXOAOB M HMHCTPYMEHTOB MOJKHO OIpPEAEIHTDH
TI0 KCTIOJB30BaHUIO OPraHaMH BJIACTH CTPATErMYECKOro
TUIaHA, IPOrPaMM U MPOEKTOB B COLIMAIBHO - 9KOHOMHU-
YECKOM CTPAaTEern4ecKoM pa3BUTHU perruoHa [6].

Ta6muna 1 - TIpoGnembl conmaabHO-9KOHOMUYECKOTO CTPATErHUecKOro pa3BUTHsI AJIMAaTUHCKOMR 001acTu

Otpaciu

OcHOBHBIE TIPOOJIEMBI CTPATETNYECKOTO Pa3BUTHS

HpOMbIHIJ'IeHHOCTI) °

TIPUSTHI;

3a pyoexa;

HC}IOCTaTO‘IHOG OCHalleHUEe COBPEMEHHbIM TEXHUYCCKUM 060py)1013aH1/1—
€M 1 YCTap€BaHUE NMPON3BOACTBCHHBIX (1)OH,I[OB Ha OOJIBIIEN YaCTH npen-

» HecTaOWIBbHOCTD BIOXKEHUS UHBECTULINIA;
* Huskas "HHOBAaIIMOHHASI AKTHBHOCTH MPETPUSITHIA;
¢ Huskuil ypoBeHb CIIpoca Ha TOTOBYIO MPOIYKIIHIO;

* Bonblnast yacTb ChIpbsi M MATEPHAIOB TIPENPUATAN UMIOPTUPYETCS U3-

* Hexsartka 060pOTHI>IX CpeACTB U HEAOCTYITHOCTb CCy C HU3KUMU IIPO-
HOEHTAaMH1 U JOJITOCPOYHBIMU CCyJaMU.
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CenbCKoe XO3SHCTBO

Pa30011eHHOCTh XO3SIICTB B 3eMJI/IE/IMU 1 MaJiasi BOBMOXKHOCTb COXPaHe-
HUS HAYyYHO-OOOCHOBAHHBIX CEBOOOOPOTOB, IPUMEHEHHUsI COBPEMEHHBIX
TEXHOJIOTHI;

TexHndyeckoe yXyAlleHre CUCTEMBl OpOIIEeHUs Hojied, HeapekTUBHOE
HICIIONIb30BaHUE OPOLIAEMBIX 3eMeJlb. DTO BIIMSET Ha CHUKEHUE ITPOM3BO-
JMTEIBHOCTH CEJTbCKOTO XO35HCTBA;

Uznomeno 80% Bceli celbCKOXO3IMCTBEHHON TEXHUKU.

CTpouTenbeTBO

Bosbliasi 4yacTb CTPOUTEIIBHBIX MAaTEepHANIOB B 00J1ACTH UMIIOPTHPYETCS,
YTO IIPUBOAUT K YAOPOKAHHIO CTPOUTEIBCTBA;

KauectBo CTPOUTEIbHBIX pa60T HE paayeT U3-3a HEXBATKU KBaJ'II/I(l)I/ILII/I-
POBAHHBIX CIICHAAIMCTOB 1 MHKCHEPHOI'O COCTaBa.

Mauioe npearnpuHUMAaTEIbLCTBO

Mai04KCIeHHOCTh NPENNPUATHI B BUIE I0PUIMYECKUX JINLL;
[Ipropurer kKoMMepUecKo cpepbl B CTPyKType MaJloro Ou3Heca;

Cnaboe cTpaternveckoe pa3BUTHe HHPPACTPYKTYPHI YA B pyKax Majioro
OusHeca.

IKOJIOrUs Huzkuil ypoBeHb OUUCTKY CTOUHBIX BOJ;
AKTYaJIbHOCTb MPOOJIEMbl YTHIM3AIMKA OBITOBBIX OTXOIOB B CBSI3U C OT-
CYTCTBHEM 3aBOJIA IO MepepadOTKe OTXOJIOB.

Typuzm HW3HOC TOpOT B CTOPOHY MaTepUaJIbHBIX 3aIIacOB OOBEKTOB pa3MEIlleHH s

TYPHCTOB, TOCTHHHII, TTAHCUOHATOB, JIOMOB M 0a3 OTABIXa M B MECTax CO-
CPEIOTOYEHUS TYPUCTCKUX OOBEKTOB;

OTCyTCTBHE TYPHCTCKOW pEKJIAMBbl, T. €. HEIOCTATOYHAsl peKJIaMHasl WH-
opManys 0 TYPUCTCKOM TOTEHLaJIe 0OJIACTH;

OrtcyTtcTBre Hay4qHOTO (hOH/IA TYPH3MA.

CoumanpHas cepa

Huskuii ypoBeHb KauecTBa paboueit cuiibl v Hed((HeKTUBHAS 3aHSATOCTb;
Huskuii 10X0x CeNTbCKOro HaceIeHu;

HenonHelil 0XBaT BCEX HY)KAAIOIUXCSA CINELUATbHBIMA COLIUATBHBIMU
YCIIyTaMH.

3npaBooxpaHeHne

HexBartka Bpayeil, 0COOEHHO B CEJILCKON MECTHOCTH;

HenocratoyHOCTh MaTeprabHO-TEXHUIECKON 0a3bl MEUITUHCKUX YIpe-
JKJIEHUN.

Ob6pazoBanue

Hamuue 3-X cMEHHBIX IIIKOJI B HEKOTOPBIX paﬁOHax;

He o0ecrieueHHOCTh CENILCKUX OMOIUOTEK KOMITBIOTEPOM W HEOOCTYII-
HOCTb MHTCPHETA.

Kynbrypa

HenormyiieHre oxBara KyJIbTYPHBIM 00CITyKUBAHUEM CEJl, YIAICHHBIX OT
PalOHHBIX LIEHTPOB;

W3HOC TOMOB KyJIBTYDBI.

DnekTpocHab)eHne

Jeduuut coOCTBEHHBIX TOIUIMBHO-9HEPIeTHYECKHUX PECYPCOB OOIACTH;

Wsznoc YCTpOﬁCTB Ha TCIJIOBBIX JICKTPOCTAHIMUAX COCTABJIACT 65
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BomocHaGxeHue W BOOOOTBEIE- |®

HemonHeIil 0XBar monk30BaTeNIell MUTHEBOM BOIOH YCTPOICTBAMH yUeTa

KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
(UKT) crpaterueckoe pa3BUTHE | o

HHE 1 HU3KOE CTPATETMYeCKOe Pa3BUTHE KAHAJIM3AIMOHHON CHCTEMBI;
* CioxHOCTh 0(POPMIIEHUS TIONY4YEHHs TEXHUIECKUX JOKYMEHTOB M pa3-
pelIeHHUs Ha CIIeaIbHOE BOIOIIOTpeOIeHHe.
NudopmanronHo- * HepaBeHCTBO BO3MOXKHOCTEH Pa3IMYHbIX COIUAIBHBIX TPYII HACEIeHUs

obmactu B ucnosb3osannu UKT;

HenocrarouHocTs MH(OPMALIMOHHOH CUCTEMBI, HAIIPABJIEHHO! Ha OKa3a-
HHE rOCYJApCTBEHHBIX JIEKTPOHHBIX YCIIYT.

COOTBETCTBEHHO,  PETYJIMPOBaHUE  COIMAIBHO-
SKOHOMHMYECKOrO CTPATerMYeCKOr0 Pa3BUTHS PErHo-
Ha TIOCPEJICTBOM IMPOTPAMMHO - IIEJIEBOro MOAXoaa K
VIPaBJIEHUIO-9TO CHCTEMa HAayyHO - IKOHOMHUYECKHUX
Mep, OOecCIeurBaIas pelieHue TPYITHOCTeH, CBs-
3aHHBIX C CO3[AHHMEM JIONTOCPOYHBIX Iiefied B MEXOT-
pacieBoM W MEKpPErnoHaJbHOM BHIE M COIMAIBHO-
9KOHOMHYECKOM CTPATerHyecKOM Pa3BUTHUM CTPAHBI U
pervona [7].

Mozenb TJIaHUPOBaHUsI MOXET OBITh CIIE/YIOIIeH:
u3yJeHre 00beKTa YIPABJICHUS U BHEIITHEN CPEIbl - IPO-
THOZUPOBAHUE MBICIIM U BO3MOKHOCTh €€ CTpaTeruye-
CKOT'O Pa3BUTHS - [IeJIb CTPATETHYECKOTO Pa3BUTHS 00b-
€KTa YIpAaBJIeHUs - U3ydeHue u pa3paboTKa aibTepHa-
THBBI CTPATETUH - BHIOOD MOAXO/sAIIEH cTpareruu [8].

MOXHO BBIIEJIUTH CIIEAYIOIINE YPOBHH, (POPMUPYIO-
IYe LeJeBYI0 MPOrpaMMy M CTPAaTeryio COLMATBHO -
9KOHOMHYECKOTO CTPATErn4ecKOro pa3BUTHsI PETMOHA!

- olmierocysapcTBeHHble. DTO  CTUMY/IMPOBaHHE
CTpaTernyecKoro pasBUTHs PervoHa, Oyamylnee, orpe-
JieJIeHNe U peaiu3aliysl TOCyJapcTBOM OTPACIIeBBIX IPO-
IpaMM JJIsl PEIIeHHs] MeXPErOHaIbHBIX MPOOJIeM, 3TO
OT/EJIbHBIE aCMEeKThl PETMOHAIBHON 3KOHOMUKH, KOTO-
Ppble BIHSIOT Ha MIPOMBIIUIEHHOCTD, TIPEAIIPUHAMATEITb-
CTBO, CEJIbCKOE XO3SIHCTBO;

- PETHOHANIBHBIA. DTO (POPMUPOBAHUE KOMILIEKCHBIX
CTpaTeruii ¥ MpOrpaMm MOAAEPKKA SKOHOMUKH, COIH-
ANBHOTO CEeKTOpa, WH(PACTPYKTYpPHl Ha YPOBHE UIEHA
PETHOHATTLHOTO YIPaBJIEHHMS], @ TAKXKe JIOKAJIbHOTO Pert-
oHa [9].

BoiBoabl. OTHUM U3 KITIOYEBBIX STATIOB OCTPOESHUS
MOJIEJIN TEPPUTOPUAILHON COIMAIbHO-9KOHOMUYECKOM
CHCTEMBI PETHOHAIBHOTO YPOBHS SIBJISIETCS pa3paboTKa
UH(POPMAIIMOHHO-JIOTUIECKON CXeMBI, 00beIUHSIONICH
BCE KJIIOYEBHIE 37IEMEHTHl MOAEIU B €IUHBIA BBIUUCIIHU-
MBII KoMIuieke. TlocTpoeHue mpearonaraeT onvucaHme
BXOIHBIX M BBIXOMHBIX 3JIEMEHTOB KaXJI0ro OJIOKa MO-
JIeJU, JIOTUYECKUX B3aMMOCBS3ed MEXIY OTAENIbHBIMU
6mokamu. [IpeiokeHHBIA TOAXO0 TIO3BONISIET ChOpPMU-

POBaTh LIEJIOCTHOE MPE/CTABICHHE O BHYTPEHHEN CTPYK-
Type M MexaHu3Max paboThl pa3padaThIBAEMOW KOM-
TUIEKCHOM MOJIENTN PErMOHAIBHON CUCTEMBI.

TakuM 00pa3oM yCTaHABIMBACTCS B3AUMOCBSI3b MEX-
Jy BCEMHU TpeMs pacCMaTpUBAeMbIMM BHIAMH YCTOM-
YUBOCTHU - (PUHAHCOBO-IKOHOMMUECKOH, COIUATILHON U
9KOJIOrMYecKoil. BmecTe ¢ TeM 0OHapyXuBaeTcsi MpoTH-
BOpeyHe B 11eIsIX (POPMHUPOBAHMS KOMITIEKCHOTO yCTOM-
YMBOTO Pa3BUTHS PETHOHA.

Tak, yBenMUYeHUe MOKa3aressl BAJIOBOTO PETHOHAITb-
HOTO TIPOAYKTA HA IyIIy HAaceleHUs (TIOBBIIICHHE KO-
HOMHYECKOW YCTOMYMBOCTH), C OXHOM CTOpPOHBI, SIBJISI-
eTcsl 3aJI0TOM POCTa YPOBHS OIUIATH TPyAA M JOXOIOB
HacesieHus (TMOBBIIIEHNE COLMAILHON YCTOMYMBOCTH), a
C JIPYTOM, IPUBOJIUT B OOJIBIIIHCTBE CIYYACB K TOBBIIIIe-
HUIO aHTPOIIOTEHHOW Harpy3Kd Ha OKPYXAIOIIYyI0 cpe-
Iy B BHIE pocTa 00BeMOB cOpoca 3arps3HEHHbBIX CTOY-
HBIX BOJI, BHIOPOCOB B armoc(epy (CHMKEHHE KOJIO-
TMYECKON YCTOMYMBOCTH) W, KaK CIEICTBUE, K TOBbI-
IICHUIO YPOBHsI 3a00JIeBAEMOCTU HACeJICHUSI U CHUKe-
HUIO MPONOJIKUTEILHOCTH KU3HH (CHYKEHHE COIUATTb-
HOH ycTOMIMBOCTH). BB 60p ONTHMAIBHOTO COYeTaHUs
TEMIIOB M3MEHEHUs1 Pa3JIMYHbIX MOKa3aTelsied, obecrie-
YMBAIOIIUX O0IIEee YCTOMYMBOE Pa3BUTHE PErHOHA, 51B-
JISIETCSl CIOKHON MHOTOKPHUTEPUANIBHON 3aaueil, pele-
HHe KOTOPOI HEBO3MOKHO Oe3 MPUMEHEHUsI COBPEMEH-
HBIX METOJOB KOMITHIOTEPHOTO MOJIECTIMPOBAHUSI.

IMockonbKky AJMaTHHCKast 00J1aCTh OTHOCUTCS K Cpel-
HEOTPACJICBbIM PErHOHAM, CJIelyeT OOpaThTh BHUMAHUE
Ha Ba)XXHBIE CTpaTerMYecKue HAIPABJICHUS CTparerude-
CKOTO pa3BUTHUS. AJMaTuHCKasi oOjiacth Tpedyer naeii-
CTBUH Ha OIHOI'0 XUTEJIA B OTHOIIEHUN BHYTPEHHETO
PETMOHAIBHOTO MPOAYKTA, TPOU3BOACTBA MPOMBIIIICH-
HOW TMPOIYKIIMHM, WHHOBAIIMOHHOTO Pa3BUTHSI TPOLYK-
MM, POCTa CPEIHEMECYHON 3apabOTHOM ILIATHI, MPO-
JKUTOYHOTO MUHUMYMA.

BaXHBIM pEe3yJIbTATOM pealn3allii [JABHOM IIen
00/acTy SIBISIETCSI CO3/IAHME IIPOrPECCHBHO Pa3BUBA-
IolIelcs], cOANAHCUPOBAHHOM M KOHKYPEHTOCIIOCOOHOM
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SKOHOMUKH, 00eCTIeurBaloNIell BHICOKMI YpOBEHb Ona-
TOCOCTOSIHMSI HACEJIEHUs M COLMaIbHBIX ycuyr [10].

Ha ocHoBe u3y4eHust cTaTbil MOKHO CZIeJIaTh CIEyIo-
IIYe TIPEAJIOKEHNS B IIeJIIX BHECEHUS BKJIaaa B hOpMH-
POBaHME PETyIUPOBAHUS COLMATBHO-IKOHOMHUECKOTO
CTPaTErnYecKoro pa3BUTHsI PETHOHOB!

- (popmmpoBaHHME  PETyIMPOBaHHS  COLUATIBHO-
9KOHOMHYECKOTO CTPATErMYECKOro pa3BUTUsI PETHOHOB
M0 JOKYMEHTaM CHCTEMBI TOCYAApCTBEHHOTO TUIAHUPO-
BaHUSs;

- Pa3BUTUE ISKCIIOPTOOPUEHTUPOBAHHOI'O HAYy4YHOI'O
1 BBICOKOTEXHOJIOTMYHOI'O MPOU3BOACTBA KaK PE3YJib-
TaT COUUAJIbHO-9KOHOMHUYECKOI'O0 CTPATErMICCKOro pas-
BUTUS PETUOHOB;

- CUICTEMHas 3a/1a4a MpUBJICUYCHUA I/IHBCCTI/II_II/Iﬁ " pas-
BUTHUS KJIACTEPOB KaK IMOJIMTUKA HOBOI'O 9KOHOMUYECKO-
'O HalIpaBJICHUS 110 AJIMaTHHCKOMN 06nacm;

- MaKCHMAJILHO BO3MOXXHOE TIPUMEHEHHe MeTo/1a Kila-
CTEPHOTO aHaJN3a, pa3pabOTaHHOTO Ha OCHOBE COBpE-
MEHHOTO KOMIUIEKCHOTO HCCJIE/IOBAHUS B PEryIMpoBa-
HUM COIMATIbHO-9KOHOMUYECKOTO CTPATErnyecKoro pas-
BUTHA AJIMATUHCKOM O0JIACTH;

- KOHTpOJIb 32 OCYILECTBJICHUEM, YETKUM HaJlaKuBa-
HHEM pa3BUTHs MH(PACTPYKTYpbl MPUTPAHUYHBIX TOP-
TOBBIX IIEHTPOB, IIOCKOJIbKY AJIMAaTUHCKasi 00JIacTh Ipa-
Huaut ¢ Kuraiickoit Haponuoii Peciyomuikoit m Keip-
TbI3CcKON PecnyOmnkoii;

- TYpUCTCKMH TOTeHIMan AJIMATUHCKOW o00Ma-
CTH OOYCJIOBJICH HAJIMYHEM JOCTATOYHBIX HPHPOIHO-
PEKpEealMOHHBIX pecypcoB Ast pOpMHUpOBaHUS Mexay-
HApOIHOTO TYPUCTCKOTO LIEHTPA C Pa3BUTON CEPBUCHON
CHCTEMOH U MH(PACTPYKTypOH;

- BBIPABHMBaHWE YPOBHS Pa3sBUTHsI CEJIbCKUX paiio-

HOB ¥ IPyTMX MAJIBIX TOPOIOB OOJIACTH Yepe3 pa3BUTUE
MH(PACTPYKTYPHOTO KOMIUIEKCA M COLMATIbHON chepsl;

- JIeTaJibHag 3arpy3ka 3aHATOCTU BBIITYCKHUKOB, T. €.
MOJIOABIX CTICAAJIACTOB B KAKA0C YIPEIKIACHUE,

- OpraHm3anusi MeKpPEerMOHAIBHBIX, MEeXrocynap-
CTBEHHBIX SIPMapoK B OJIMKaiIIIe CPOKH;

- KOHTPOJIb 3a peaji3alueil ToCyJapCTBEeHHbIX Mpo-
rpamm ¢ 3EKTUBHBIM HCTIONb30BAHUEM;

- pa3BUTUs MH(OPMAIIOHHON CHUCTEMBI OOJIACTH, a
TaKkXe B OTHAJICHHBIX CellaXx OpUeHTAIWs Ha obecriede-
HHe Iiepexoia Ha HHPPACTPYKTYPY «IEKTPOHHOTO Ipa-
BUTEJILCTBAY.

C y4eToM 3THX IpeUIoKeHNH AJIMaTHHCKAas 001acTh
CTaHeT KPYIHBIM IPOM3BOAMTENIEM CEJIbCKOXO3SCTBEH-
HOM MPOAYKIMY U MTPOLYKTOB NepepabOTKHU, PErOHOM,
B KOTOpOM OyJeT JMHAMUYHO pa3BUBaThCs oOpabarhbl-
BaIOIIast IPOMBIIIUIEHHOCTD, IIEHTPOM MEKyHApOIHON
TOPIOBJIM, TPAHCIIOPTHO-JIOTHCTHYECKOH eI TEIbBHOCTH
Y TypHU3Ma, 30HOH C pa3BUTON MH(PPACTPYKTYPOH U CcTa-
OWJIBHBIM POCTOM YPOBHSI JKH3HH.

B 3akimouenue, B LIeJIX MOBBIIEHUS KOHKY PEHTOCTIO-
COOHOCTH AJIMATHHCKOH 0OJIacTH- OIpeleNeHbl MyTH
KJIACTEPHOTO CTPATErMYECKOrO0 Pa3BUTHs U TPHUBJIEYE-
HUS MHBECTULIMH. B 11e710M LiesIblo pa3sBUTHS STHX JBYX
oTpaclie sIBJIsIeTCs1 OBBIIIEHNE KOHKYPEHTOCIIOCOOHO-
CTH TIPEANIPUATHI, 0OecrieyeH e BHICOKOMHTEHCBHOTO
SKOHOMHYECKOTO POCTa HAayKH U OW3Heca, JuBepcrdu-
Kalli¥ ¥ COBEPIIEHCTBOBAHNUS HALIMOHAJIBHOIN SKOHOMHU-
KH.

Ilo craructmyeckuM AaHHBIM pernoHoB Kazaxcra-
Ha U AJIMATHHCKOW 00JacTH HEOOXOIUMO IPOBOIUTH
KJIACTEPHBIH U UCKPUMUHAHTHBIA aHAJIU3, OTPEEIATh
YPOBHHM KOHOMHUYECKHX TOKa3arejled W MPOrHO3UPO-
BaTh 110 00JIACTH Ha TIOCTIEAYIOIIVE TOIIBL.
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BJIASTHUE HA CTPYKTYPY JIEHEKHOI MACCBI BE3HAJTHYHON
ILTATE;KHOY CUCTEMBI C NIPUMEHEHUEM LI ®POBBIX TEXHOJIOTUN

B.A.locanuen

Axajiemusi rocyiapcTBeHHOro yripasieHus rpu [Ipesunente Koipreisckont Pecryomuku um. K. AGipaxMaHOBa, T.
bumikek, Keipreizeras,

e-mail: bakytnur@yandex.ru

JlaHHas1 cTaThsl MOCBSIIEHa KICTOPUYECKUM OCHOBAM M TEOPETUKO-METOIOJIOTMIECKUM acreKTam (PyHKITUMOHUPO-
BaHMsI TUIATEKHBIX CUCTEM C UCIIOJIb30BaHUEM OAHKOBCKUX ILIATEKHBIX KapT U IByXMEPHBIX CUMBOJIOB IITPUXKOIA
(QR-ko0m2), a TaKkXe U3YIECHHUI0 MUPOBOTO OIIBITA TI0 BHEPEHUIO Oe3HAIMYHBIX TuiaTtekel. [IpoBesieH aHAN3 TeKy-
IIEro COCTOSTHHSI OTEYeCTBEHHOTO PhIHKA OaHKOBCKUX KapT ¥ OIpeJie/icHa pe3yIbTaTUBHOCTh Mep, paHee MpeArpu-
HaATHIX [IpaBuTensctBoM 1 HanmonansHeM 6aaKoM Keipresckoit Pecniyonmiku. B xome vicciemoBanysi ObIIA BBISB-
JIeHbl OCHOBHbIE TIPOOJIEMbl OPraHU3alMK TUIATEKHON CUCTEMBI, MPENSTCTBYIONIME PA3BUTHIO PhIHKA OAHKOBCKHX
TUIATeXKHBIX UHCTPYMEHTOB. [Ipe/ioskeHbl MpakTHUECKUe PEKOMEHIAIMY TI0 MX PEIIEHHIO U BUAEHUE MEPCIeKTUB
COBEPIIICHCTBOBAHUS TUIATEKHOU CHCTEMBI I (DOPMUpPOBaHUS OS3HATMYIHON TUIATEKHOW CHCTEMBI C TPHMEHe-
HUEeM IM(POBBIX TeXHONOrniA. HameueHbl Mephl [T TOBBIIICHUST YPOBHS IPOHUKHOBEHMS TAaHHOH ITTaTEKHON
CHCTEMBI B PEasibHOM 9KOHOMHUKE, KOJIMYECTBA U 00beMa Orepaliii ¢ KCIOIb30BaHUeM KapT. Pesysbrar mpowc-
XOASAIIMX U3MEHEHUH JTOJKeH ObLT JIaTh OTBET HA BOIPOC- KAKOE BIIMSHUAE OKA3aJId T MPOLIECChl HA CTPYKTYPY
JeHeskHou Macchl B Kbiprersckort Pecriyomuke B 2019-2023 rogax, ¥ Kak 3TO MOBJMSIIO HA TEMITl 9SKOHOMHUYECKOTO
pOCTa CTpaHbl.

KuroueBble ciioBa: koMMepueckuii 0aHK, UGPOBbIE TEXHOIOTUH, OS3HATMYHBIE TUIATEKHbIE CHCTEMBI, OaH-
KOBCKHME IIJIATeXKHbIE KAPThl, CTPYKTYpa JACHEKHON MACCHI.

IUPPJIBIK TEXHOJIOTUAJIAP/IBI KOJITAHA OTBIPBIII, KOJIMA-KOJI

AKIIIACBI3 TOJIEM sKYWECIHIH AKIIIA MACCACBHIHBIH K ¥PBLIBIMBIHA
9CEPI

B.A. JlocanneB

7K. A6abipaxmanoB atbiniarbl Keipreis PecryOmnukacet [Tpe3uaeHTiHiH xkaHbIHIaFbl MeMiteKeTTiKk 6ackapy
axkaneMusicel, bimkek, Kpiprei3cras,

e-mail: bakytnur@yandex.ru

By Makana GaHKTIK TexeM KapTajapblH KoHe eKi eymeMi mrpux-kox oenrinepid (QR komrapsH) maiigana-
Ha OTBIPHIN, TOJIEM XXYHeNepiHiH XKYMbIC iCTeyiHIH TapuXH Heri3aepi MeH TeOPHSUIBIK KOHE o/liCTeMENiK acIiek-
TiJIepiHe, COHal-aK KOIMa-KOoJI aKIIachl3 TeJIeMepli eHIi3Y/IiH JJIeMIK TOxXipruOeciH 3eprTeyre apHaFaH. . [iki
GaHKTIK KapTOUKaJiap HapbIFbIHBIH aFbIMJIAFbl JKaFAaiibiHa Tajiaay Ky priziiim, OypeiH YKimer ned Kpiproi3 Pecry6-
JIMKACHIHBIH, ¥ JITTHIK, OaHKi KaObUTIaFaH IMapayiapbH THIMIIUIITT aHBIKTaIBL. 3epTTey OaphIChIHIA OAHKTIK TOJIEM
KYpaJgapbl HApBIFBIHBIH JaMYybIHA KeJIepri KeNTipeTiH TeJleM KYHeciH YHBIMAACTHIPYIbIH HeTi3ri mpooieMaiapst
aHpIKTasApl. Onapasl menty OOMBIHINA MTPAKTUKAJIBIK, YCIHBIM/IAP KoHE IM(PIIBIK TEXHONOTUsIApbl MaiiaiaHa
OTBIPBIT, KOJIMA-KOJI aKIIaChI3 TeJIEM XYHECiH KAIBIITACTHIPY YIIH TeJleM KYHECiH KeTUIIipy MepcreKThRaa-
PbIH MaiibiMAay YChIHBLTaABL. OChI TeJIeM KYHeCiHiH HaKThl SKOHOMUKAFa eHy JAeHreiliH, KapTouKaiap/sl naiaana-
HATBIH TPAH3aKIUIAPIBIH CAHBI MCH KOJIEMiH apTTHIPY Iapaiapbl OenrineHi. JKypriziiin xkaTkaH e3repictepiiy
Hotikeci 2019-2023 xbutnapsl Kpiprei3 PecryGnmkachiHaars! akia MaccachblHBIH KYPbUIBIMBIHA OYJI ITponiecTep
KaHIal acep eTTi koHe OyJI eNfIiH SKOHOMUKATBIK, 6CY KAPKBIHBIHA KAJIA ocep eTTi lereH CypakKa kayar Oepyi
KepeK eli.

Tyiiinai ce3aep: koMMepIMsUIbIK, OaHK, IM(PIBIK TEXHOJIOTUIIAp, KOJIMa-KOJ aKIIachkl3 TelleM Kylenepi,
OaHKTIK TeJIeM KapTajapbl, aKIa MacCACBIHBIH KY PHUIBIMBL.

158


https://doi.org/10.58805/kazutb.v.4.21-162

FORMATION OF A CASHLESS PAYMENT SYSTEM USING DIGITAL
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This article is devoted to the historical foundations and theoretical and methodological aspects of the functioning
of payment systems using bank payment cards and two-dimensional barcode symbols (QR codes), as well as
the study of world experience in the introduction of non-cash payments. An analysis of the current state of the
domestic bank card market was carried out and the effectiveness of measures previously taken by the Government
and the National Bank of the Kyrgyz Republic was determined. The study identified the main problems in the
organization of the payment system that impede the development of the market for banking payment instruments.
Practical recommendations for solving them and a vision of prospects for improving the payment system for the
formation of a non-cash payment system using digital technologies are offered. Measures have been outlined
to increase the level of penetration of this payment system in the real economy, the number and volume of
transactions using cards. The result of the ongoing changes was supposed to answer the question - what impact
did these processes have on the structure of the money supply in the Kyrgyz Republic in 2019-2023, and how did
this affect the rate of economic growth of the country.

Keywords: commercial Bank, digital technologies, non-cash payment systems, bank payment card, money
supply structure.

Beenenue. B coBpeMeHHBIX 9KOHOMUYECKUX YCIIO-
BUSIX 0cO0YI0 BAKHOCTh IIpHOOpeTaeT rpotecc hopMu-
POBaHMsI OE3HATITYHOM TJIATEKHOW CUCTEMBI C IPIMEHe-
HueM UG poBHIX TexHosorui B Keipresckoit Pecry6mmi-
ke. Vicnonnenus nieneit ['ocynapcTBEHHONW TTPOrpaMMbl
TIO TIOBBIIIEHUIO c(hepbl Oe3HAINYHBIX OILIAT U PACUYETOB
B Keiprersckoii Pecriyomnuke (maniee - ['ocynapcTBeHHOM
MIPOrpaMMBbl) TIPOM3BOAMIACH IBYMsI 3TanamH. [1epBbid
stan ['ocyaapcTBEHHOH MporpamMmbl ObIT OCYILECTBIIECH
B 2003-2008 ronpl. lanee Obutn pazpaboTaHa ajsi Tpe-
TBHETO 3Tala ero peanu3alyu. AKTyaJlbHBIM Ha JaHHbBIA
MOMEHT SIBJISIeTCA pean3anus TpeTbero stama [0].

MarepuaJsl 1 MeTOAbl. Borpocom uccienoBanus
SIBJISICTCST aHANM3 Tporiecca (pOPMUPOBAHUS Oe3HATNY-
HOW TUIATEKHOW CHCTEMBI C TPHMEHEHHeM IH(POBBIX
texHosoruii B Keipresckoit PecriyOnvike v ux BIvsiHIE
Ha CTPYKTYpY JIEHEXHON MacChl.

Hamu BBIIBHMHYTa THIOTE3a, YTO pacIIMpEeHHe HC-
TOJIb30BAHMSI OE3HATMYHON IJIaTEKHOW CHCTEMBI C TIPH-
MEHEHHEM LIU(PPOBBIX TEXHOTIOIUI IPUBOAUT K U3MEHE-
HUIO CTPYKTYPBI IEHEXKHON Macchl B 9KOHOMHUKE, K yBe-
JIMYEHUIO 10JI1 OE3HAIMYHBIX JIEHET, U B KOHEYHOM Cue-
Te MOBBIIIEHUI0 () PEKTUBHOCTH (PYHKIIMOHUPOBAHUS
SKOHOMHKH.

Ha mnepsom 3Tame HcCIeNOBaHUS ObUIM HM3y4YeHbI
1 0000IIEHbl HAyYHO-TEOPETHIECKUE UCCIICIOBAHUS B
9TOH 00J1aCTH, BKJIIOYAst UCCIIEIOBAHMUS B CTpaHaX OJvK-
Hero 3apy0esxbs. [lanee npoBeeH aHaIu3 HOpMaTHBHO-

npaBoBbIX aKTOB KbIpro3ckoit Pecry6nmku, kacaommx-
cs1 mpenMeTa ucenegoBanus. Ha Tpetbem sTare mccre-
JIOBaHMSI MTPOBE/IEH aHAIN3 NU(POBOro Marepuaia 1o
JVHAMHKE HCIOIb30BaHUS IU(MPOBBIX TEXHOJOTUH H
riatexHbIX Kapt B Kuiproisckot PecryOmnumke. 3akimo-
YUTEJIbHBIM 3TAllOM UCCJIEI0BaHMS SIBMJIOCH BBIBOA 3a-
KOHOMEPHOCTEH BO B3aMMOCBSI3SIX SKOHOMHYECKHX $IB-
JIEHWH 1 TIPOLIECCOB IO TeMe MCCIIEOBAHNS.

IIpumeHaMUCh Cleaylomue METOAbl HCCASAOBAHUS:
a0CTPaKTHO-JIOTMYECKHA, METOA TPYIHMPOBOK, T'OPH-
30HTAJIBHOTO ¥ BEPTUKAJIBHOTO aHAIN34, PA3INIHbIE Me-
TOZBI CPaBHEHH 1, GAJIAHCOBBI METO.I.

Pe3ynbTaTtoM MCCIIeOBaHNsl SIBIJTUCH BHIBOOBI O TOM
YTO PACIIMPEHHE MPUMEHEHHsI [(POBBIX TEXHOJIOTHI
1 Ge3HAIMYHON TUIATeKHOM CUCTEMBbI OJIarOTBOPHO BJIH-
A€T Ha pa3BUTUE SKOHOMUKU CTPAHBI.

Pesyabratsl u 06cy:xaenue. B nannbiii nepros Ha-
1oHaIbHBIA BaHk Kbipreizckoit PecryOmuku coBMecT-
HO C KOMMEpYeCKMMHU OaHKaMU peain30BaHO pedop-
MHUpPOBaHHE OTEYECTBEHHOM ITIATEKHON CUCTEMBI, B pe-
3yJIbTaTe Yero JACHCTBYIOT CIeAyomye (pyHKIHH:

- CHCTeMa IMaKeTHOTO KJIMPUHIa MEJKUX PO3HUYHBIX
U perynsipHbIx miarexei (gasee - CIIK), kotopas npea-
HaszHayeHa JUIst 00pabOTKH MEJKUX M PO3HMYHBIX MEX-
0aHKOBCKUX IU1aTexel. [IpoBe/ieHUe Iuiatexen U pacue-
TOB B CUCTEME OCYLIECTBIISIETCS Ha OCHOBE B3auMO3aue-
Ta 00s13aTesbeTB ydacTHUKOB cructeMbl. CITK npuHsiTa B
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SKCITyaTanuio B okTsiope 2006 roxna;

- ©MHBIA MeXOAaHKOBCKMI TPOIIECCHHTOBBIA HEHTP
(manee - EMIILI) Ha 6a3e 3aKpPBHITOrO aKIMOHEPHOTO
obmectBa «MexkOaHKOBCKHUI MPOIIECCHHTOBBII IIEHTP»
(manee- 3AO «MIILl»), KOTOPHIN SIBASETCS SIMHCTBEH-
HBIM OIepaToOpoOM HAIllMOHATBHOW TUIATEKHON CHUCTEMBI
Keipreizckoii Pecyommmku. 3A0 «MITL» umeer passu-
Tyl0 MH(PACTPyKTypy IO TprueMy U 0OpaboTKe TpaH-
32K, COBEPIIEHHBIX C MCIIOIb30BAaHUEM OaHKOBCKUX
TUIaTexkHbIX KapT (Gankomarsl, POS-tepmunanst). JaH-
Hasl CUCTeMa BBITIONHSAET (DYHKLIMH 110 pacyeTaM Ha PhIH-
Ke PO3HUYHBIX YCIYT 3a TOBAphl U YCIYTH, pealu3aluio
3apIUIaTHBIX MTPOEKTOB, YTO COKpAIlaeT MoTpeOHOCTh B
HAJIMYHBIX pacdyeTax U CIocOOCTBYET JOCTYITHOCTH OaH-
KOBCKHX YCIIYT (CHATHE HAJIMYHBIX, IPOBEACHNUE IIaTe-
KeH, KpaTKOCPOUHBIE KPEJUTHI) TOCPEICTBOM HCIIONb-
30BaHUsI HAIIMOHAIBHOW IUIATEKHOW KapThl «DIKapT»
U151 HaceseHus1 ¢ HebonblMMK Joxoaamu. K naHHoi cu-
cTeMe MOJKIII0YEHBI Bce KoMMepueckne 6ankn Kulproiz-
ckoit PecryOmuku. EMIIL] npuHsTa B 9KCIUTyaTalyio B

nexabpe 2006 roa;

- TPOCCOBasi CUCTEMA PACUETOB B PEXUME PeabHO-
ro BpeMenu (aanee - ['CPPB) npeanaznauena jist npo-
BeJleHHsI OBICTPBIX M OKOHYATEIHBIX PACYETOB TI0 CHe-
KaM Ha (PMHAHCOBBIX PHIHKAX M APYTHM KPYITHBIM IjIa-
texkam. Cucrema oOecrieurMBaeT HEMEIEHHbI OKOHYA-
TEJIbHBIN pacyeT Mo KaJI0MYy UHIMBUIyaIbHOMY IjIaTe-
Ky TyTeM CIVICAHUS U 3a9HCIICHUS JEHEeKHBIX CPE/ICTB
MO KOPPECIOH/ICHTCKUM (TEKYIIMM) CYeTaM YYacTHH-
KOB CHCTEMBI, OTKPHITHIM B HaronaisHoMm 6anke Keip-
reisckoil Peciybnmku. T'CPPB npunsaTa B 9Kciutyata-
uuio B voHe 2008 rona.

Hexoropsle 3anaun, nocrasieHusle HBKP B coorset-
cTBUM ¢ [11aHOM MEepONpUATHI 0 peaTu3aliy MepBO-
ro 3tana I'ocygapcTBeHHOI NporpamMmsl, Takue Kak Ie-
PEBOJI BBIILIAT 3apabOTHBIX IUIAT TOCYAAPCTBEHHBIX CITy-
JKaIIUX, IEHCHI, TOCOOMH, HAJIOTOB, IITPa(OB U APYTUX
MOCTYIUICHUI U3 Ol0[KeTa CTPaHbl Yepe3 cueta B KOM-
MepuecKux OaHKax He ObUIM KCIIONHEHbI B TIOJIHOW Me-

pe.

Ta6muma 1 - KomudectBo KapT U ypoBeHb TPOHUKHOBEHHU S TUIATEKHOM CUCTEMBI B pealbHON SKOHOMUKe [1]

IToka3aresm 2018 r. | 2019r. | 2020r. | 2021 r. | 202271, | 2022 1. | 2022 T.
B % K |B % K
2018r. | 2021 .

KonmuuectBo ~ smurtupoBan- | 2432,6 2980,6 3388,3 3757,1 5236,0 215,2 139,4

HBIX IUTATeXHBIX KapT Ha

KOHeII rofa (ThIC.IIT.)

B % x npenpl-nyiiemMy rogy 122,5 113,7 110,9 1394 - -

VYposenp  mponukHOBeHHs | 0,58 0,7 0,78 0,85 1,17 201,7 137,6

GaHKOBCKHUX IIATEXKHBIX

KapT B pacueTe Ha | yesyoBe-

Ka (mT.)

B % x nmpenpi-nyiiemMy rogy - 120,7 111,4 109,0 137,6 - -

KonmuuectBo  smurtupoBan- | 2432.,6 2980,6 3388,3 3757,1 5236,0 215,2 139,4

HBIX IUIATeXHBIX KapT Ha

KOHeII rofa (TBIC.IIT.)

B % x npenpl-pymiemy rogy | - 122,5 113,7 110,9 1394 - -

VYposenp mnpo-aukHOBeHHs | 0,58 0,7 0,78 0,85 1,17 201,7 137,6

GaHKOBCKHUX TJIATEKHBIX

KapT B pacueTe Ha | yesoBe-

Ka (mT.)

B % x npenpi-nyiiemMy rogy - 120,7 111,4 109,0 137,6 - -

3a nepron 2018-2022 rompl HAOMOOAIOCH TIPOrpec-
CHBHOE YBeJIMYeHHE 0ObeMa IUIaTexell B MekOaHKOB-
CKOM TIIAaTEXHOW CHCTeMeE, YTO CBUIETEILCTBYET O TEH-
JICHIIMN YBEJIMUYCHUS KX POITU

[MosTOMY MO WTOraM 3aBepllieHHs MEepPBOro 3Tara
Locynapcreentor_nporpamver HBKP norpe6oBasiock

;[anbﬂeﬁmee BBaHMOHeﬁCTBHC C rOCyJapCTBEHHbIMU OP-
ranaMv 1 KOMMEPYECKUMHA OaHKaMHU.

Vcxons n3 naHHBIX TaOMMIB 1- MOKHO CKa3aTh, 4TO
¢ 2018-2022 rr. KOIMYECTBO IUIATEKHBIX KapT B 0Opa-
IIEHUH CTAOMJIBHO YBEIMYMBAJIOCh. 32 3TOT MEpUoT KO-
JIMYECTBO KapT YBEJIMYMIOCh Ha
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Tabmuna 2 - KonuvectBo 1 00beM oliepaiyil ¢ UCIONb30BaHUEM KapT [2]

IToka3zaresmn 2018 r. | 2019r. | 2020r. | 2021 r. | 202271, | 2022 T.
B % K
2018 r.

KomuectBo omeparmii, cosepuieH- | 38000 47703,4 | 585424 | 84210,7 | 128314 | 337,7

HBIX C MCIOJIb30BAHUEM IIaTEKHBIX

KapT (TbIC.ell.)

B % x npenpinymemy romy - 125,5 122,77 143,8 152,4 -

O061beM oneparmii, CoBepIieHHbIX o | 196241,7 237860,7| 269792,8 375103 | 524663,1] 2674

IJTATEKHBIM KapTaM (MJIH COMOB)

B % x npenpinymemMy romy - 121,2 113,4 139,0 139,9 -

B Tabnuue 2 nokasatno, 4to 3a 2022 roza ObLIO 1po-
BejieHo 128,3 MUTH. onepaiuii ¢ UCTIONIb30BaHUEM KapT,
yto Ha 90,31 mutH. Gonbinie, yem B 2018 romy. CpenHee
KonmuecTBo onepanuil ¢ 2018 - 2022 rr. yBenuuBa-
JIOCh IPOTPECCUBHO €KErOIHO OT 23 10 53 MpOLIEHTOB.
O0beM ornepaliuii ¢ UCIOIb30BaHUEM OaHKOBCKUX ILIa-
TEeXHBIX KapT 3a 2022 rof yBeIMUYMICS OYTH BABOE IO
CPaBHEHHUIO C COOTBETCTBYIOIIUM TIoKazartenem 2018 ro-
na Ha 40% u cocraBun 524,7 mapa comoB. CpenHuii
o06beM orepanmii ¢ 2018-2022 rr. yBennuuBaicsa U B
2022 1. ¥ COCTaBIII OKOJIO 75 THIC. COMOB Ha JIyIITy Hace-
JIHUS.

3T0 TOBOPUT 00 aKTMBHOH JAESTENBbHOCTH KOMMEp-
YecKMX OaHKOB Ha pbIHKE OAHKOBCKHX IUIATEKHBIX
KapT B paMKax peanmsaiuu ['ocygapcTBeHHOI mporpam-
MBI, YTO TPHUBEJIO K MOBBIIEHUIO YPOBHS UCITIONB30Ba-
HUSI TAaKMX OaHKOBCKUX YCJIYT, KaK MEepPeBOJl AeHEKHBIX
CPEZICTB C KapThl Ha KapTy, OIUIaTa TOBapOB M YCIyT U
ap.

Ho BHeapenus: npoekra EMIIL] u peanuzanuu Ha-
LMOHAJIBPHOW IIJIaTEKHOM KapThl «DJKapT» OIuIata To-
BapoB M yCJIyr B Oe3HAIMYHOI (popMe MPOBOAUIIACH C
UCTIOJIb30BaHUEM JIOKAJIbHBIX OaHKOBCKUX IUIATEKHBIX
KapT «Aunail kapa» («3onortas KopoHa»), «Jlemup-24»
U MEXAYHApOIHbIX «Visa» U «Master card».

C navana 2007 roga HavaJiCsl aKTUBHBINA BHITYCK Ha-
LMOHAIPHON TUIATEKHOU KapThl «DIKapT», a ¢ 2013 ro-
Jla KOMMEpUECKUMU OaHKaMH CTajld BBITYCKaThCsl OaH-
KOBCKHE TUIaTeKHbIe KapThl MEKIyHAPOIHOU CHCTEMBbI
«China Union Pay» u KOOSMIXUHTOBBIE KapThl «II-
kapt/Union Pay».

B nenax obecrieyeHns: SKOHOMUYECKON Oe30IacHO-
CTH CTpaHbl ¥ TAPaHTMPOBAHHOCTH GIO/IKETHBIX BHIILIAT
Bce OIOKETHBIE OpraHu3aly ObLIM IepeBelieHbl Ha
«nkapT» (BKJI0Yast 3apabOTHYIO TUIATY, EHCHH, TTOCO-
Ous1 v IPyTU€e BBIILJIATHI).

Mo naHHBIM TabI. 3. MO COCTOSIHMIO HA siHBapb 2022
rojia 0ObeM JICHE)KHOW Macchl BHE OAHKOB YBEJIMUMJICS
Ha 666 MJIH. COMOB II0 CpaBHEHUIO ¢ Noka3arenaem 2021
roaa u coctaBmi 96 009,9 muH. comoB. [1pu sTOM HX J10-
JI1 B CTPYKTYpE IUPOKOH JEHEKHOW MAcChl CHU3HIIACH
¢ 54,9% no 52,8% wm Ha 7,7%. A ecau CpaBHUTD J1aH-
Hele 2023 roga ¢ aHajgornuHeIMA JaHHeIMHA 2019 ropa,
TO COOTBETCTBEHHO JICHBI'M BHE OAHKOB YBEJINYMIIUCH HA
91603,3 MJTH. COMOB, 1 X

JIOJIsI COKpaTuiach Ha 2,3%. DTo TOBOPUT O MOCTETIEH-
HOM IOBBIIIIEHUH YPOBHSI JOBEPU ST HACEJICHUS K OaHKaMm,
YTO TOBJIMSJIO HA YBEJIUYEHUE I0TM Oe3HATMYHBIX I1a-
Tekel ¥ POCT KOIMUEeCTBA OAHKOBCKUX CUETOB.

Tabmuua 3 - Crpykrypa AeHexHoit Mmaccol Ha 2019-2023 rr. [3]

Ha 01.01.2019r. | Ha01.01.2020r. | Ha01.01.2021 r. | Ha01.01.2022r. | Ha 01.01.2023 r.
Ilokazarenn

MJIH coM. | % MJIH coM. | % MJIH cOM. | % MJIH coM. | % MJIH cOM. | %
Hamunble JeHsru B oOparenun | 84826,7 54,9 96009,9 52,8 124172 56,7 124838 493 176430 52,6
(nenbru Bue 6ankoB MO)
BesHannuHble eHbIM (eHbru B OaH- | 69 749,6 | 45,1 85758,2 | 47,2 | 94932 433 128351 50,7 159079 47,4
KOBCKO# crcteme M2-MO

Hecmotpst Ha TO, 4TO HAOMIOAASTCS TEHACHIMS YBEJIH-
YeHUs O Oe3HAJIMYHBIX JICHEXKHBIX CPEJCTB MPOION-
KaeT COXPAHSThCS CUTYAIHsl, P KOTOPOH OCHOBHAS

Macca (pMHAHCOBBIX PAaCUYETOB OCYILECTRIISETCS BHE OaH-
KOBCKOW CHCTEMBI, IMEET MECTO HEIpPO3pavyHOCTh Je-
HEXHbIX TIOTOKOB, 1, KaK CJIeJICTBUE, OCTAETCSI BBICOKMM

161



KasTBY XABAPIIBICHI - VESTNIK KazUTB - BECTHHUK KazVTb

yPOBEHb TEHEBOI SKOHOMUKH U MpolOieMa mpeoodnaa-
HUSI HAJIMYHBIX JEHEXKHbBIX CPEJICTB B PACUeTax OCTaeTCst
JOCTaTOYHO OCTPOM.

B kavecTBe OCHOBHBIX Mep CTUMY/IMPOBAHUS PHIHKA
Oe3HAIMYHbIX TUIATeXEN MOXKHO ITPUBECTH ClISyIoIIee:

- MPefOCTaBIeHNEe HAJIOTOBBIX JIBIOT TpakjaHaMm |
MPEINPUATHIM, KOTOpPbIE MOJb3YIOTCS IJIATEKHBIMU
KapTamu;

- obrerdyeHue npouesypbl OTKPHITHS KAPTOYHOTO Cue-
Ta IyTeM CHIDKEHUS TPeOOBAHMUI K 3asIBUTENISAM;

- TIPOBEJEHNE BBIMTPBIIIHBIX aKIWH, JIOTEPEH U Ipo-
IpaMM JIOSIIbHOCTH;

- pacuMpeHue CeTH IMpreMa KapTOYHBIX TUIaTeKeH 1mo-
CPEe/ICTBOM HAJIOKEHHUsI MTPadoOB HA TOPTOBHE TOUKH,
HE PUHUMAIOIIMe OaHKOBCKUE KapThl;

- BBeJleHUE TpeOOBaHKsI 00 00sI3aTe/IbHOM HCIIONb30-
BaHMU OAHKOBCKHX KapT IPH OIUIaTeé KOPIOPATUBHBIX
IIPE/ICTABUTENBCKIX PACXOMIOB.

Peanm3arys Bcex 3THX MEpONpPUATHN MO3BOIUT MO-
BBICUTh YPOBEHb BHEAPEHMS LU(PPOBBIX TEXHOJIOTHH
U B KOHEYHOM CueTe IOBBICUTh YPOBEHb COLIMAIBHO-
9KOHOMMUECKON 3(h(HEKTUBHOCTA SKOHOMUKHU CTPAHBL.

BeiBoabl. Ha ocHOBe MpOBEIEHHOrO aHajlIM3a MBI
MIpUILENT K BBIBOAY, YTO Ha CAEPXKMBAHUE YBEJIMUYECHUS
Jo1 Ge3HATMYHBIX TUIaTeXed U pacuyeToB, pacrpocTpa-
HeHHs1 OAaHKOBCKHMX IUIATeXKHBIX KapT, a TaKke Ha W3-
MEHEHHEe CTPYKTYpbl A€HEXHOW Macchl B KbIpreizckon
PecryOnyike 3HauMTeNIBHOE BIMSHUE OKA3bIBAIOT CIEIy-
IOIIHEe [TPOOIEMBI:

- COXpaHseTCsl HEeIOCTATOYHBI YpPOBEHb (DYHKIH-
OHAJILHOW Pa3BUTOCTU M OE30MaCHOCTH TEXHOJIOTHYe-

CKOM MH(PACTPyKTYPHI 110 ITpreMy Oe3HAIMYHBIX ILIaTe-
JKeH, a TaKKe KOHIIEHTparys repruepritHbIX YCTPOUCTB
B cronutie (63% B To Bpems, Kak jonu HapeiHcko#, Ta-
Jacckoil u batkeHckoli o6acTu coctaBuiii okoso 2% B
KaKJI01);

- KOMMEpUYECKUMH OaHKaMK MpoBOAUTCS Heapdek-
THBHasI TapuHasi MOTUTUKA N0 GAHKOBCKUM U TUIATEX-
HBIM yciryram o otHomeHmo Kk TCIT u pusiuecknm -
nam;

- OTCYTCTBHE 3aKOHOIATEJIbHO YCTAHOBJIEHHOW 00s-
3aHHOCTH [UIsI XO3SIACTBYIOIUX CYOBEKTOB ITPOBOANTH
Y MIPUHMMATh IUIATeXu B OesHammyHol (opme. Orpa-
HUYEHHOCTb CETH MPHEMa IJIATEKHBIX KapT.

- HU3Kasl pe3yIbTaTUBHOCTh MAPKETUHTOBOH MTOTUATH-
ku, npoBogumori HBKP u kommepueckumu GaHKamu
KI:IpI“I:BCTaHa B CBA3U C HEAOCTATOYHBIM KOJINYE€CTBOM
JIECTBEHHBIX SKOHOMUYECKHUX CTUMYJIOB JUIsl Hacese-
HUS TIOJTb30BaThCsl OAHKOBCKAMU KapTaMH, a TAKXKe TPO-
OieMa pacmpocTpaHeHus MH(pOpPMAMN B Meaqua IIpo-
CTPaHCTBE;

- ypoBeHb (DUHAHCOBOM T'PAMOTHOCTH HACEJICHUSI.
MeieHHOe pacrpocTpaHeHHe KyIbTYphl HCIIOIb30Ba-
HUsT GAHKOBCKMX KapT MO pecryOiuKe, OCHOBaHHOE Ha
MHOTOJIETHEH MPUBBIUKE JIIOIEN PaCIIauMBaTLCS HATNY-
HBIMU JEHBIaMH U TICUXOJIOTMM KJIUEHTOB, BBIPAKAIO-
TIelicst B HeIOBEpUH K OaHKaM U TUIATeKHBIM KapTaM.

Buenpenue 1MdPOBBHIX TEXHOJOTHIl YBEIMYMBAET
MpPUMEHEHUE ITaTeKHBIX KapT, 1 HHTEPHET OAaHKWHTA, U
B KOHEYHOM CUeTe YBEIMUMBACT U YCUIUBAET Oe3HAINY-
HYIO TUIATeKHYIO CHCTEMY, UTO TIPUBOIUT K N3MEHEHHUIO
CTPYKTYPHI JIeHEKHOIN MacChl B SKOHOMHUKE, KOTOPast BbI-
paxaercs B yBeJIMYECHHUHU JI0IM O3HAIMYHBIX JIEHET.
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KA3AKCTAHHBIH AT'POOHEPKOCIITIK KEIITEH 9KOHOMUKACBIHBIH

KA3IPI'T JKAFIAVIBIH TAJIJTAY KOHE MEMJIEKETTIK KOJIJIAY
ITAPAJIAPDBI

C.B.Kacnimosa'*, K.C.Mycradaes !, B.K. Hcaepa®
"Kasak TexHonmorus xkoHe OGM3HeC yHUBEpcUTeTi, AcTaHa K., Kasakcran,
2JLH. I'ymunes ateiHmarsl Eypasust yaTThIK yHUBEpCHTETI, AcTaHa K., KazakcraHs,
Sanim_81@list.ru

Kagzipri Tanga aybi1 mapyaiibUTbIFbIH MEMJIEKETTIK KOJIAAYIbIH THIMAUTITIH KaMTaMachl3 eTyIIiH Macenenepi ai-
PBIKIIIa MaHbI3/IbI, ceOebi onap enfiH a3bIK-TYJIK KayilCi3AiriHiH xai-KyHine Tikenei Typae acep ereni. Kaza-
KCTaHa MEMJICKETTIK PEeTTeYIiH opTYpJIi Iapanapbl maigaiaHamsl, Oipak, olapablH KeJieMi CalaHbIH THIMAL KY-
MBIC iCTeyi YIIiH KeTKUTIKCI3 Kyiae. benceHmni Typae MeMaeKeTTiK KOlay TYPaKThl QJIeyMeTTiK-9KOHOMUKABIK,
JIaMy/Ibl, arpapiiblK CEKTOPIBIH Oacekere KaOineTTiIIrHiH KoFapbl JeHreliH KaMTaMachi3 eryre Kaoinerti. TybiH-
JaraH MoceseNiep/i MIelyaiH NepcreKTUBAIapbl PeCyOIMKaHbIH arpapJiblK, caachl OOMbIHINA ICKEe achIPhUIATHIH
opTa Mep3iMji, Y3aK Mep3imMJli MeMJIEKETTIK OarmapiiaManap aschbiH/Ia KOPiHIiC TanThl. ATPOOHEPKICINTIK KelleH-
HiH CyOBEKTiJIepiH MEMJICKETTIK KEeHUIIETUITeH CYOCUIUsIIayFa, Hecheseyre aiphIKINa Ha3ap aydapbUIaThiH arpoe-
HEPKACIMNTIK KeIeH i MEMJICKETTIK JIeHIelie KOJIayablH 9IicTepi koHe HbhICAaHIaphl TaIaHpl. ¥ biTbiMu 3epTTe-
YIIiH HOTHKeJIepi OOMBIHINA a3bIK-TYJIK OHIMIEPiHiH KayilCi3JiriH KAMTaMachl3 €Ty, UHHOBALMSUIBIK, JamMy, Kocim-
KEepJIK KyHeciH KeHelTy, cajlaHblH WHBECTHLIMUIBIK, TapTHIMIbIIBIFBIH apTTHIPY, Tayap ©HOipYyLIIEpaiH KapXKbl-
JIBIK, TYPAKTBUIBIFBI YIITiH KOMAIIBI OpTa KYPY HETi3iHe ilIKi, CBIPTKbI HApBIKTapa OTaHIBIK aybUl HIapyallbUTBIFbI
OHIMJIEPiHiH XYMbICKa KaOIETTUIIrH apTTHIPY YIIIiH eJI/IiH arpapiblK CEKTOPBIHBIH MEMJICKETTIK JAeHIel e Kosay
MEH PeTTeY/iH MaHBI3/IbUIBIFBI TYPaJIbl KOPBITHIH/IBUIAP JKacaibl. ATpapIibIK cascaT MeMJICKETTiH S9KOHOMHKAIIBIK
casiCaThIHBIH 06J1iri OOJBIN TaObUIa B!, COHABIKTAH CalaHbl MEMJIEKETTIK KOJIay SKOHOMUKAHBIH MaHbI3bl CEKTO-
pbl OOJIBIN TaOBLIAMIBL.

Tyitinai ce3/aep: arpoeHepKaCINTIK KellleH; a3bIK-TYJIK KayilCi3/iri; aybut HIAPYaIIbUIBIFbL; CyOCH/IUS; arpoe-
HEPKACIIl KellleHiHe MHBECTULHIIAP

AHAJI3 COBPEMEHHOT'O COCTOSIHHS SKOHOMUKH
ATPOIIPOMBIIIJIEHHOTO KOMILIEKCA KA3AXCTAHA U MEPBI
TOCYJIAPCTBEHHOM MO JJIEPKKH

C.B.Kacrimosa'®, K.C. Mycracaes!,, 5.K.Hcaepa?
"Kazaxckuii YHUBEPCUTET TEXHOJIOTHHU U Ou3Heca, I. ActaHa, KazaxcraH,
2E13pa31/11?101<1/11?1 HaumoHa bHBI yHUBepcuTeT M. JI.H. I'ymuinieBa, r. Acrana, Kazaxcran,
Sanim_81@list.ru

B Hacrosiee BpemMsi 0COOSHHO BaKHBI BOIPOCH oOectiedeHust 3(PpPEeKTUBHOCTH TOCYIAPCTBEHHON MOAIEPK-
KU CEJIbCKOTO XO3AHCTBA, MOCKOJIbKY OHU HAIpsAMYIO BIMAIOT HA COCTOSHME IPOJOBOIBCTBEHHON O€30IaCHOCTU
crpanbl. B Kazaxcrane ucronp3yiorcsi pa3inuHble Mephl FOCYJapCTBEHHOTO PETYIMPOBaHUs, HO UX 00BEM HeJo-
crartodeH A 3(pEeKTUBHOrO (PYHKIIMOHMPOBAHUS OTPACAH. AKTMBHO TOCYAApCTBEHHAs IMOIJIEPKKa CIIOCOOHA
00€eCIIeunTh YCTONYMBOE COLMATBHO-9KOHOMHUYECKOE Pa3BUTHE, BBICOKUI YPOBEHb KOHKYPEHTOCIIOCOOHOCTH ar-
papHoro cektopa. [lepceKkTuBbI pelieH|s] BO3HUKIIMX MPOOJIeM HALIM OTPakeHHWe B paMKax CpeIHECPOUHBIX,
JOJITOCPOYHBIX TOCYIAPCTBEHHBIX ITPOrpaMM, peaslM3yeMbIX B arpapHoi cepe pecryonmuku. [IpoananusupoBaHbl
MeTopl U (POPMBI TTOAAEPKKHN arpoNpOMBIIIIIEHHOTO KOMIUIEKCa HA TOCYAapPCTBEHHOM YPOBHE, HAa KOTOPBIX OCO-
60e BHUMaHKe YAeIseTCsl TOCYyIapCTBEHHOMY JIBFOTHOMY CYOCHAMPOBAHHMIO, KPEIUTOBAHUIO CYOBEKTOB arporpo-
MBIIIUIEHHOTO KOMIUIeKca. 1o pe3ynpraTtaMm Hay4HOTO MCCIEIOBAHMS CAENAaHbI BBIBOBI O BaXKHOCTY TIOAIEPXKKU
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PeryJIMpoBaHUsl arpapHOro CEKTOpa CTPaHBl Ha TOCYJapCTBEHHOM YPOBHE JUISl MOBBIICHUs PAOOTOCHIOCOOHOCTH
OTEYECTBEHHOMN CEeJIbCKOXO3SMICTBEHHO! MPOAYKLMU HA BHYTPEHHEM, BHEIIHEM PBIHKAX Ha OCHOBE 0OECIICYeHUs
6€30MacHOCTH MUILEBOH MPOLYKIMH, HHHOBAIIMOHHOTO PA3BUTHUS, PACIIMPEHUs] CUCTEMBbI IPeANPUHUMATENBCTBA,
TIOBBIIICHUS] MTHBECTUIIMOHHOW TPUBJIEKATEIbHOCTH OTPACIIH, CO3/IaHMs1 OJIaronpUsTHOW Cpeabl Aj1sl (PUHAHCOBOM
YCTOMYMBOCTH TOBAapONPOM3BOAUTENEH. ATpapHas MOJIUTHUKA SABJISAETCS 4acThl0 SKOHOMMUYECKOW MOJIUTUKU TOCy-
JapcTBa, TI03TOMY TOCYAAPCTBEHHAsI MTOAAEPKKA OTPACIH SBJISETCS BaKHBIM CEKTOPOM SKOHOMHKH.

KarwueBble cioBa: ar pOHpOMLIIHJ'IeHHLIﬁ KOMILIEKC; TPOJOBOJILCTBEHHAS 6C3OHaCHOCTb; CCJIbLCKOE XOSHﬁCTBO;
Cy6CI/I)_II/IH; HWHBCCTHULINU B anOHpOMLIIHHeHHbeI KOMILJIIEKC

ANALYSIS OF THE CURRENT STATE OF THE ECONOMY OF THE
AGRO-INDUSTRIAL COMPLEX OF KAZAKHSTAN AND MEASURES OF
STATE SUPPORT

S.B.Kassymova'®, K.S. Mustafaev !, B.K. Issayeva®
IKazakh University of Technology and Business, Astana, Kazakhstan,
2L.N. Gumilyov Eurasian National University, Astana, Kazakhstan,
Sanim_81@list.ru

Currently, the issues of ensuring the effectiveness of state support for agriculture are particularly important,
since they directly affect the state of food security of the country. Kazakhstan uses various measures of state
regulation, but their volume is insufficient for the effective functioning of the industry. Active state support is
able to ensure sustainable socio-economic development, a high level of competitiveness of the agricultural sector.
The prospects for solving the problems that have arisen have been reflected in the framework of medium-term,
long-term state programs implemented in the agricultural sector of the republic. The methods and forms of support
of the agro-industrial complex at the state level are analyzed, where special attention is paid to state preferential
subsidies, crediting of subjects of the agro-industrial complex. According to the results of the scientific research,
conclusions are drawn about the importance of supporting and regulating the agricultural sector of the country at
the state level to improve the efficiency of domestic agricultural products in the domestic and foreign markets on
the basis of ensuring food safety, innovative development, expanding the entrepreneurship system, increasing the
investment attractiveness of the industry, creating a favorable environment for the financial stability of producers.
Agrarian policy is part of the economic policy of the state, therefore state support of the industry is an important
sector of the economy.

Keywords: agro-industrial complex; food security;
complex

Kipicne. Kes-kenreH enmiH aypul MapyanibUIbEFbH
JaMbITYIbl MEMJIEKETTIK PETTey SKOHOMUKAHBIH arpap-
JIBIK, CEKTOPbIHA TOH EepPEeKILUETIKTEPMEeH aHbIKTala/bl.
OnapapIH Heri3rijiepi 0Bl MbIHAJIAP TaObLIa/bl, OipiH-
IIiJeH, aybUT MAPYalIbUIbFbl SKOHOMUKAHBIH QJICI3 MO-
HOMOJIMsIJIAHFAaH canachl OOJbIn TaObi1aabl. OHBIMEH,
97IeTTe, ayblIIapYaITbUILIK, OHIMIEPiH OHIIpY, arpocep-
BHUCTIK KBI3MET KOPCETYy XKoHE OHIEY, cayla Kypaia-
PBIH KeTKi3ylIijiep TYypiHAe MOHOIOIUCTED e3apa dpe-
ketTeceni. ExiHImiieH, aypuina eHIIpICTIK, 9JIEyMETTIK
JKOHE HAPBIKTHIK, MH(PAKYPBUIBIM JKETKUTKCI3 JaMbl-
FaHJIBIKTaH, OyJI aybul Tayap eHJipyLIUIepiH Oacka ca-
Janapaply Tayap eHAIpyIIJiepiMeH TeH eMec KaFaau-
Japra Kosiabl. YIIIHIIIEH, kep-OacThichl OyJ amam-
HBIH Kbl TIPOIUTIK €Ty OpTachl OOJBIT TaOBUIAIIHI,
OCHI KbI3METTE MaHBI3/Ibl QJICYMETTIK (DYHKITUSHBI OPBIH-

agriculture; subsidy; investments in the agro-industrial

nainpl. TepriHIifeH, aybll IIApyallblIbIFbl TaOUFH-
KJIMMATTBIK JKar[Jaiyiapra KaTThl TOYesi KoHe CaKTaH-
JbIPY KSHE Pe3epBTIK Kopiapapl Kypy YIIiH KOChIMIIA
KapakaTThlH OONyBI Talam eTiteli. beciHmineH, aybut
IApYyanTbUIBIFBl OHIIPICTIK KYPBUIBIMFA 3USH KeJTipMe-
CTeH a3bIK-TYJIKKE JEereH CYpPaHBICTBIH ©3repyiHe Te3
JkKayar Oepe ajaMaiIpl.

MeMJekeTTiK peTTey SKeHIHIeri Iapanap KelleHi,
onieTTe, THICTi 3aHAapaa KepiHic Tabanpl, 0 arpoeHep-
KOCINTIK KeIEeHAEr KoHEe a3bIK-TYJIK HapbIFbIHAAFHI
HAKTBI JKaraiira OaiaHbICThI alIaIaHbUIA b

AybI.H mapyalblUIbIFbl, 3KOHOMUKAHBIH arpapJbIK
CEKTOPBIHBIH ©3IHJIIK epeKlIenikTepi Oap caja, COHbI-
MEH KaTap eTe MaHBI3/Ibl aiblpMalIbUIBIKTap Oap, Oy
OTaHJIBIK, SKOHOMHKAFa JKaJIIbl HAPBIKTHIK, TpaHcdopMa-
sl IeHOepiHIe apHaNbl arpapJiblK, CasCaTThl 93ipuey/i
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TaJIarl eTel.

BipiHIizeH, ayplIapyamnibuiblK, eHipici 6uonorus-
JIBIK, J)KQHE CHPEK JKarAailyapasl KOocraraHaa, KeHICTiK-
TiK aucnepcti 6ombin Tadbutaabl. O TaOuFU LUKIre eH-
Ti3UITeH, aya-paibIHBIH KargaiiblHA ©Te TOYeNlmi KoHe
KEHICTIKTIK JUCTiepcHsiFa OaiJIaHbICThl OHIIPIC KOHIICH-
TpaLMSCBIHBIH Oelrii Oip TabuTy IeKapajapsl xacaua-
JTBL.

CoHbIMEH KaTap, OHEpKSCINTeH aidblpMAIlIbLIbIFbI,
aybUIIIAPYAIIBIIBIK, OHIIPICI OHAIPYIIIHIH HeMece Me-
HeIDKepIiH KYMBIC OapbICHIH YHeMi OakbUIaypbl, CTaH-
JapTThl eMec IenimMaepai YHeMi KaObuliayabl KaMTH-
Jbl, OyJ1 MIEIMIEp OPTaJIbIKChI3IAHABIPYbIH JKOFaph
JeHrefiMeH eHJIipic MpolieCiHe MYMKIH/IITIHIIE KaKbIH
JIeHrelie KaObUIIaHybl KepeK. Byt caaHblH epeKiesti-
Il eHIIpYILIiHIH TeJieMi TOJbIFbIMEH OJ1 OHIIpreH eHiM-
MeH aHBIKTaJaabl. AybUT MAPYAIIBUIBIFBIHIA €Ki 9KOHO-
MUKAJIbIK, )oHe OHOJIOTHSUIBIK, TIPOIECTEPAIH TOFBICYbI
MaHbI3/Ibl POJI aTKAPAJIbL: ayblJ IIAPYaIIbIIBIFBIHBIH pe-
MIPONYKTHBTI IMKJIi XKOHE aybUT TYPFHIHIAPBIHBIH Ke0e-
10i. COHIBIKTAH aybUl 1APYAIIbUIbIFbI KAJIAIBIK, OHIipi-
cTeH TyOereini aiblpMaIIbUIBIKTAPBI Oap Kypresi O1o-
9KOHOMHKAJIBIK, TYTACTHIKTBI OlITipeti.

Marepunajajgap MeH dicTep. Aybll IIapyamibulbl-
FHIHBIH epeKIlle CUMAThIHA Kayall peTiHAe OHAIPiCTiH
QJIEYMETTIK KYPbUIBIMBIHBIH THICTi PEAKIMsCHl OOJIbL.
Bapiibik, jamMbiFaH OaThIC eJIIepiHiH 3aMaHayd aybL Ia-
PYAIIBUIBIFBIH TaJIAAy OipKaKThI Xkayar Oepejli - Kerl
KarJaiia eHIipiCTiH eH Oapabap Typi KOFapbl Mexa-
HUKAJIAHIBIPbUIFAH KOHE KAPKBIH/IbI OTOACBUIBIK, THII-
Teri (hepMepITiK MIApyaIIbUIbIK, OOJBIN TaObUIA bl OH-
JipicTiH OCHl TypiHe Kapail cofbicTaH KeHiHri Eypoma
MeH JKanoHusiarsl arpapislk pedopmanap Oip karbl-
HaH ecKi *kapTbhUlall (peonaniplk JaTu(yHIUSIAPIbIH
JKOUBUTYBIH KOPIi, ajl eKiHII KaFblHAH IIapya Koxka-
JIBIKTapBIHBIH (PepMEPITIK apyaIbUIbIKTApFa alHaTybl-
Ha JieliH OOJ/Ibl, OJAPIbIH CUITATTAMAIAPBI JKOFAPBI Ca-
TBUIBIM, OHJIPICTI KeleHIl MeXaHUKaJIaHABIPY KoHe
KApKBIHABUIBIKTBIH THICTI JEHreii OOJNBII TaObLIa/IbI
[1,2]. Anaiina, aybUTIIapyarbUTHIK, ©HIiPICiHIH 0TOACH-
JBIK, (pepMepITiK TypiMeH SKOHOMHUKATBIK, THIMILUTIK Ta-
JIanTapsl arpOTEXHOJIOTUSIIBIK, MPOIECTiH ©3iHEeH THIC
KenTereH (GyHKUUsIApAbl OipiKTipyre MoxkOyp erei,

acipece, atarm alTKaH1a OyI1 caTy, xkabIbIKTay, arpocep-
BIIC, aybUIIBIK, MH(PAKY PBUIBIM KYPY koHe T.0. MyHBIH
69opi arpoOu3HEC calachblHIA THICTi KOOIEpaTHBTEPiH,
KOPIOpalUsIapabiH KoHe MEMJIEKETTIK KbI3METTEPHiH
KypbutybiHa okeneni. CoHblMeH Oipre, barbicta cep-
MEpJIiK MapyallbUIBIKTBIH YCTEM/ITT KemnTereH Iapya
KOKaJIbIK TapbIHBIH-IITIAF bIH aybUIIIAPYAIIbUIbIK, KOHE ar-
POOHEPKACINTIK (hrpMaiapblH OOMYBIH KOKKA IIbIFap-
Mauapl [3].

ExiHmmizen, aybUIapyambUTBIERl @HIMAEPIiHE HereH
CYPaHBIChI, Ke3-KeJITeH JKaFJaiaa, OHbIH KeI OeJIiri ca-
JBICTHIPMabl TYpIe TOMeH HKeM[ilikke ue. byn ne-
TeHiMi3, XaJIBIKTHIH TaOBIChl ©CKEH Ke3[Ie a3bIK-TYJIKTiH
Kemn OeJIiriHe AereH cypaHbIC (6HIMHIH XeKelereH Typ-
JiepiHze aibpMalIbUIbIKTap 0ap) a3 Jopexene apTaipl,
acipece TaOBICTBIH OFaphl JIeHreliHe xerkenae. Exin-
111 JKaFbIHAH, KipiCTep TOMEH/IeTeH Ke3/ie a3bIK-TYJIKKe
JIeTeH CYPAaHBIC XXUBIHTBIK CypaHbicTaH aszasiasl. Con
CHSKTHI, OaraHbIH ©cyiMeH a3blK-TYJIKKE JIeTeH cypa-
HbIC OaraHbIH ©Cy KapKbIHbIHA TiKeJel mponoprusga
TOMEHJIeMel/li, all KepiCiHIle xarjaina OaraHblH Te-
MEH/IeyiMeH CYpPaHBICThIH HaKThl ecyi Oonmaipl. By,
acipece, HaH, KapToM, CYT CUSIKTBl KYH/IETIKTI jKarmnai
CYpaHbICKa M€ eHimjepre (COHBbIH ilIiHIE XaJIbIKTbIH
a3 TeJIEHETiH TOMNTApbIHA) KATHICTBI Oomnajbl. KebiHe-
ce er eHiMmjepiHe cypanbic ukemIi Gonagpl. CypaHbl-
CTBIH OCBIH/IAll MKeMCIi3/liriHe OaiIaHbICThI Garaiap kKeT-
Ki3iJ1iM KeJieMiHe eTe KATThl 9cep eTelli jKoHe eTe cep-
MM, Heri3iHeH KYHJEJIKTi CypaHBICTaFbl Tayapiapra
acep ereni. Herisri aybuinapyalbuiblK, ©HIMIEPiH KET-
Ki3y/liH CaJIBICTBIPMAJIBI TYPIE a3 KBICKAPYBI XKaFAalbIH-
Jia 12 GaraHbIH KY3/IETeH ece ocyi Oailkanabl, aj XablK
KYHJEJIKTI CYpPaHBICTBIH HETi3r1 TayapJapblH TYTHIHY
JIeHrelliH ycTar Typy YIIiH OapiblK KypOaHABIKTapra
Gapajipl.

Harmxkenep ke Tajakbuiay. ConsiMeH Oipre, Ha-
pBIK Oenrini Oip KaHBIFY INETiHEH achlll KETyre KeT-
KUTIKCi3, cepmiMai Oommaiasl. OCBHBIH calgapbiHaH
CYPaHBICTBl SKOHOMUKAJIBIK, KAHAFATTAHBIPY IIETiHEH
aCKaH Ke3Jle aybUl LIapyalllbUIbIFbl ©HiMepiHe Oara-
HBIH KYPT KoHE XKETKUIIKCi3 Tomeneyi Oaiikanansl [4].
Conrbl xbutiapsl KazakcTaHHBIH arpapiiblK, CEKTOPBI
TYPaKThl 1aMy YpHiciHe ue.
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Kecre 1 - Aybul mapyalsulbiFbl ©HiIMIEPiHIH HETi3r1 TypliepiH eHAipy

OHimzep 2019 2020 2021 Ocy (kemy) Temri %
Houmi (kypimTi Kockanma) xoHe | 17428,6 | 20065,3 | 163759 | -18.3
OYpINAKTHl JAKbLIIAP , MBIH TOHHA

Bakma gakpligapsl, MbIH TOHHA 2382,1 2425,1 2778,6 14,5
Er, MbIH TOHHA 1975,0 2058,5 2162,2 5,03
CyT, MBIH TOHHA 5864,9 6051,4 6247,2 3,2
JKYH, MBIH TOHHa 39,5 40,2 41,2 2.4
JKyMbIpTKa, MJIH LIT 5531,4 5065,8 4838,1 -4.4

Eckepry - CraTtucTiKa areHTTiriHiH MajliMeTTepi OOMBIHIIA KYPacThIpbUIFaH [5]

2021 xbuthl JoHAI (KYpPIlITi KOCKaHa) %kaHe OypakTsl gakpiiaap 2020 xbpuiMeH casbicThipranaa 18,3 maiisl-
3ra TeMeHpereH. bakma nakeuimapsl 14,5 maiiezra, et eHgipy 5,03 maiisizra, cyT eHimzepi 3,2 maibisra, KyH 2,4
maibra apTkad. Kepicinmre, sxxympiptka eHaipy 2021 xbutel 2020 KbIIMEH canbicThipraHia 4,4 maibi3ra TOMeH-
JEreH.

Kecre 2 - Ka3akcrangars! aybll IIApYalIbUIBIFBI JKaHyapiapbl MEH KYCTapIIblH CaHbl MBIH 0ac

JKanyapnapnse Typrepi 2019 2020 2021 Ocy (kemy) Temmi %
Ipi kapa man 7436,4 7850,0 81924 4,3

Cublpriap 3769,8 | 4008,3 | 42356 | 5.6

Koii meH emiki 19155,7 | 20057,6 | 20876,8 | 4,08

JKbUIKBI 2852,3 | 3139,8 | 3489.,8 11,14

Kycrap, miH Gac 45,0 43,3 479 10,6

Tyiie 2164 227,7 2434 6,8

Momxka 813,3 816,7 776,1 -4,9

Eckepry - CraTtucTiKa areHTTiriHiH MaJTiMeTTepi OOMBIHIIA KYPacThIpbLIFaH [5]

Kazakcrangarsl aybUl MapyalIbUIBIFL XKaHyapIapsl MeH KycTapabiH canbl 2021 KbUTHI TATIARTHIH OOJICaK, ipi
Kapa Man 4,3 maiibI3ra apTKaH, Koi MeH eniki 4,08 maiibizra, xbUIKH 11,14 maiieisra, kycrap 10,6 maiisizra apTKaH.

[ =]
Batkic KasakcraH

2323
]
Keiasinopga

MaHFbIcTay

W 2020
B3 2021

Cypert 1 - PecniyOnukaHbIH aybL IIAPYAIIBLUIBIFB OHIMJIEPiHIH (KOPCETUIETIH KBI3METTePiHIH) JKaJITbI
HIBIFAPbLTBIMBIH/IAFbI OHIPJICPAiH YJIECi, pecIyOIMKaNBIK KeJiemMre naibi30eH
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1 cyper GoWblHIIA Kapacak, pecryOnnka OOMbIHINA
aybUI MIapyambUIbIFBl 6HIMICPiHiH (KOpPCETIeTIH KbI3-
METTEpiHiH) JKaJIlbl IIBFAPbUIBIMBIHIAFBl OHipACPIiH
yJ1eci GoribiHIIa skoFaprbl yiecTi 2021 xbutsl ConTycrik
Kazakcran oOnbickl 12 maiiei3, Ieireic Kazakcran o6-
neicel 11,7 maiiei3, Typkicran o6msick 12,4 maiibi3, Ai-
Matbl OOJBICH 14,5 maiel3 xoHe AKMOoa OOJBICH 9,9
TIAWBI3IBI KYPaIT OTHIP.

OcpiHpaii xerictiktepre Kazakcran Pecry6mmkacet-

HBIH arpoOeHEpKaCINTIK KeleHiH aaMbITynsH 2021-
2025 KpUIgapFa apHaJFaH YJITTBIK K00achl OOHBIHIIA
THIMII iCKe achIpyAbIH HOTHXKECIHAE KOJM KETKi3iImi.
Byt jxo0aHbIH MakcaThl-eHOeK OHIMILIINH eKi KapbiM
ecere YJIFaiTy, arpOOHEPKACINTIK KellleH OHIMiHiH JKC-
MIOPTHIH €Ki ecere YJIFaiTy jKoHe OTaH/IbIK, ©HIipICTi Jie-
YMETTIiK MaHbI3bl Oap a3bIK-TYIIiK TayapJaapeIMEH KamTa-
MachI3 €Ty apKblIbl Oacekere KabieTTi arpoeHepKacin-
TIK KellleHai Kypy OO0JIbII TabbuIa bl
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Cyper 2 - 2021 x)buUIbl 6HipJiep OOWBIHINA PeCITyOINKaHBIH 6CIMJIIK KoHE MaJl MIapyallbUIbIFbl ©HIMAEPiHiH
’KQJITBI IIBIFAPbUIBIMBIHBIH KYPBUIBIMBI, PECITyOJIMKAJIBIK KOJIeMre Haibi30eH

AybUT HIapyalbUIBIFBIHBIH KBl OHIMIHIH KeJjeMi
2021 xwbuibl 2,4% - ¥a ToMeHzen, 7,4 TpJH TeHreHi Ky pa-
IbL. A3atofiblH 0acThl ce6ebi OTKeH KBUFBl KYPFaKIITbl-
JIBIK, OOJTBIN TAOBLIA/IBI, COHBIH dCepiHEH OCIMIIK Iapya-
IIBUTBIFBIH OHIMIHIH eHIipy KeneMi 6,7%-rfa (4,2 TpiH
TEHrere) KbICKapIbl, COHBIMEH KaTap MaJjl IIapyaiibl-
JIBIFBI OofbIHINA 3,6%-Fa (3,1 TpiH TeHre) eciMre Koo
keTKi3iai. Ochl Ke3eH e a3bIK-TYJiK eHpipici 1,9%-ra
ecir, 2,2 TpJH TEeHIeHi Ky paabl.

AybUT MIapyalbUIbFbl OOWBIHINA HETi3ri KaruTaibl-
HA CaJIbIHFaH MHBECTUIMSUIAD KoJieMi apTyna. Meicaisl,
HETi3Ti KanuTaJiFa CaJlbIHFaH MHBECTUIUSIIAP aybLT Ia-
PyambUIbiEbl GotibIHIIA Kenemi 33,3%-Fa apTThl, akimna-
nai Typae 773,2 Mipa TeHreHi Ky pajibl, a1 a3bIK-TYJIIK
eHIMiH eHzipy 3,1% - ra keleMill, akmanai comaia
114,4 Mipn TeHreHi Kypan OThIp.

AybUl IapyanibUIBIFBI cajlachl OOMBIHINA Oip Ky-
MBICTICH KaMThUFaHapra eHoek eHimuitiri 2021 xbut
6orpiHa 2153,5 MbIH TeHreHi Kypamsl (2020 KbUTbI

1823,5 MbIH TeHreHi KyparaH).

OTKeH XKbUIBl aybUl IHAPYAlIbLIBIFBIHBIH OapIIbIK
JAKbUIIApbl OOWBIHINA eriH alKkaOblHBIH Kejemi 22,9
MJIH. Ta Kypaapl, Oy 2020 XblIMEH CaJbICThIPFaHaa
343,3 mbiH rextapra kebeiireH. OHBIH IMIiHAE, JTOHII-
Oypmiak makeUigapel - 16,0 MUIH. TeKTapasl Kypasbl.
Owuply immminge oupai-12,9 M. ra (2020 XBUIMEH CaJlbl-
cTeIpranza 749,9 MbIH. TeKTapFa apThIK), MAIbl JAKbLI-
map 3,1 muH. rektap (2020 KbIJIMEH CaJbICTBIPFaH-
na 197,3 MbIH. T2 apThIK), KeMm-1entep-3,1 MJIH. rek-
Tapabl, MakTa eHimaepi -109,9 mbiH. ra (2020 KbUIbI
16,0 MBbIH TekTapra az), Kypim-96,8 MbIH rekrap, KaHT
KBI3BUTIIACHI-2 1,7 MBIH. TeKTap, KapTorn-195,8 MbIH. rek-
Tap JKoHE KOKeHIC HaKpu1iaphl-168,6 MBIH. reKTapapl
Kypar OThIp.

Kazakcran PecryOnuKkachlHbIH —YIITTBIK, CTaTHCTH-
Ka OIOpOCBIHBIH akmaparrapbl OodbHIA 2021 Kbl
JIBI €TIiCTIK aJKaNTapbIHBIH KYPBUIBIMBIH 9PTYpJECHipY
GOMBIHIIIA MEMOPAHYMIAPABIH MHANKATUBTIK MAJTIiMT-
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Tepi OOMBIHINA pecyOIMKa/Ia aybLT MAPYAIIbUIBIFBIHBIH
JAaKBULIAPBIHBIH SKaJMbUIaHFAH €TiCTiK ajlaHel (MeMo-
paHayMaap KepcetkimrepideH 831,9 MbIH rekrapra Ke-
OelireH), acThIK, MOHII Oypiiak, aakpuaps! (2,0 MIH.
ra), maisbl (143,0 MbIH ra apThiK), KeKeHic (8,6 MbIH
ra apThlK) *koHe Oakma (10,6 MBIH Ta apTHIK) JaKbLI-
Japhl JKOCMapJlaHFaH MaKcaTKa Ko skeTKi3inni. COHbIH
itniHae, KapTon eHiMIepiHiH OOMbIHIIA 6,7 MbIH FeKTap
KOHE KEeMIIIOIT JaKblIIaphl OOMbIHIIA - 1,3 MJIH. reKTap
JKOCTIAp/IaHFaH UHIMKATUBTIK KOPCETKIilTepre Ko kKeT-
Ki3UJIreH koK, [6].

CoHbIMEH Karap, Oujiaiil ecipy aJaHbl KOCHapJIaHFaH
MEeMOpaHIyM KepceTKillliHe Kapchl 2,8 MJIH ra-fa achlIl
TYCTi, Kypim ery amadsl 11,5 MbIH rekrapra kebeiini,
a1 MaKTa ankaObl MEMOpaH/IyM OOMBIHINA WHAUKATHB-
TiK KOPCETKIiIll AeHrefiH Kypar OTHIp.

Tanmassm oteiprad 2021 xbutel 8,3 1/rekrap OOH-
BIHINIA OHIMIUTIKTe Maiyibl JaKpuigap 2,4 MIIH. TOHHA-
HBI, KaHT Kb3bUTIACH 332,2 MbIH TOHHAHBI KYpPaJpl,
OYJ1 ©TKEH XBbUIMEH caJbICThIpFana 134,2 MbIH TOHHAFa
a3. ConbiMeH Kartap, 290,4 MbIH TOHHA MaKTa >KUHAJ-
npl. Kypim kepcerkint 503,8 MBIH TOHHaHBI KYpampl.
4.5 MJIH TOHHA KOKeHic xoHe 4,5 MJIH TOHHa Oakia
JaKbUIIapsl skuHAIIbL. OOMBIC KOHE ayblT OacKapMachl-
HBIH MojtiMeTTepi OofbiHIa 2022 KbUIHI aybUT Iapya-
IIBUTBIFBIHA APHAJIFAH eric anKaosl 22,9 MITH rekrapiaH
acagpl, 6y 2021 xpUTMeH canbIcThipranaa 13,5 MbIH
TeKTapra apThIK eKeHIiH TajIayia KepCeTil OTHIp.

2021 XbUTOBIH MoJIiMeTTepi OOMBIHINA MHBECTUIIUS-
JIBIK, cyOcuausiay OaraapiaMachH icke aceipyra 104.,4
MJIpH TEeHre XOcHapiaHfaH, opbiHHATysl 104,3 mipn
TEHIeHi Kypajibl, OYHBIH ©31 arpOeHEepPKaCill KeleHiHiH
24189 MHBECTUIMSIIBIK, KOOAHBI CYOCHIMsIIAyFa, COHBI-
MeH Katap 20183 5xyMbIC OpHBIH alllyFa MyMKiH/iK 6ep-
.

ATrpoeHepKaciN KelleHiHiH MHBECTULMSIIBIK CyOCH-
nusiiaymeH 34 6achiM OarbIThl KAMTBUTFaH OonathiH. VH-
BECTULIMSUIBIK, CyOcHusiiay OarqapiaMachiH icKe achl-
PYABIH KbUT CalbIHFBI KOPCETIIeH Taxipubeci kepceT-
KeH/Ie OIo/KeT KapakaTbIHbIH OachIMIbI HETi3ri KeJemi
opta ecernneH 50% aybl1 MIApyaIIbLIbIFBIHBIH TEXHUKA-
CBI MAPKiH JKaHAPTyFa THECLT eKEeHIH KOPCEeTiN OThIp.

BromkeT KapaxaTeiHbIH OAChIM/IbI HETi3ri Kesiemi 67,7
MJIp TEHTeJeH acTaM Hemece 65% aybul Mapyaiiblibl-
FBl TEXHUKACBHIH CATHII ATyl CYOCHOMsIIayFa KyMca-
Il 2019-2021 xpu1mapsl caThil aTbIHFAH TEXHUKA CYO-
CHIVsUITAyMEH KaMTBUIIBL.

[IlamameH MHBECTHUISIIBIK, K0OATAP/IbI CyOCHaUsIIA-
yra 13,3 Mi1pz TeHre GarbITTasIIbl, OCIMIIK [IAPYAIIbUTbI-
FBI CaJIaChIHAFhI sk00aIapapl Kogayra 23 MiIpi TeHre

oareITTaNIE [7].

2022 XpUFa UHBECTUIMSUIBIK, CyOcHausiay Oarmap-
JIaMachIH JKYy3€re achlpy YIiH 72,1 MiIpJ TeHre KapacTbl-
poutrad OonarbiH. COHIal-aK, aybUl IAPYAIIbLIbIFbI Ka-
HyapJiapblH, TEXHUKA MEH TEXHOJIOTUSUIBIK KaO/IbIKTap-
Il CaTBIN aJyFa JIM3MHT Ke3iHAe ChIaKbl MeJmeplie-
MeJiepiH cyOcuausiiay 6arjapiaMachiH jKy3ere acblpyra
2021 xbuts 52,4 MIIpH TeHre OOTiH/II.

Cy6cupmsinaynsi «Qoldau.kz» akmaparTelk Kyii-
€CiHiH JiepeKTepi HerisiHje OarJapiaMaHsl Ky3ere achl-
py ecebiner 2021 KbUTBI aybUT MAPYAIIBUIBIFBI CalaChl-
Ha 370 MJIpz TEHTeZieH acTaM HecHe KapaskaTbl TapThl-
Jbl. AybUI IIApyaIbIIbIFbl KaHyap/IapblH, TEXHUKA MEH
TEXHOJIOTUSUIBIK, JKaObIKTApIbI CaThIIT ayyFa 43,2 Miipa
TeHre OeuliHi.

BarnapnamaHsl icke achlpyJa Keniiiik OepreHi yIiiH
KkomuccHst comackl 381972 MbIH TeHre MeJIIIIepiHIe KOoC-
napnanran 6onateiH. Kerneci xobanap OOWBIHINA ©CiM-
JIK TIapyarmbUIbFE canackiHaa 1277496 MbIH TeHre co-
MachiHa 6 xk00a OOMBIHINA KEMUIIiKTep Oepiii (Kerii-
JIIK COMAChI):

1) «Ep-pana» XIIC (Axkmona), Hecue 404 MJIH TeH-
TeHi Ky pauipr;

2) «Ianpipak, P» JKIIC (Akmomna) GoHbIHITIA Hecre
comacs!l 1400 MITH TeHre Kypamis;

3) «Arpoengipic» XXIIC (ITaBmomap) OofibiHIIA
Hece MeJiepi 64 MITH TeHre Ky pais;

4) «Akcaii» JKIIIC (KocraHaii) OOWBIHIIA HECHE CO-
Machel 411 MITH TeHre Ky paus;

5) «Konoc ®upma» KIIC (Kocranaii), necue 100
MUJIH TEHTE;

6) «Kekmeray Actbik MuBect JITI» KIIC (Axkmo-
n1a) OoiipiHIIA Hecre coMachl 180 MITH TeHreHi Ky paipl.

By 6arnapnamanst 2021 KbUTH iCKe achIpyFa arpoe-
HEpKACil KellleH caslaChlHAa IaMameH 2,5 MIIpH TeH-
re MeJIepiHe KapXKbUIaHIBIPYAbl TAPTYFa MYMKIHIIK
Oepin OThIp.

2022 XBUTBI pecITyOIMKAaJIbIK, OIIKETTE OCHl MaKcaT-
Tapra 3 MUIpA TEHre KOCTapiaHFaH OOJAThiH, OYJI Ke-
miytikTiH opramma mesuepi 50% Gonranaa E/IB-ra 20
MJIpI TeHrere AEHiHIT coMara Kapbi3 Oepyli KamTama-
ChI3 €Tyre MYMKIH/IIK Oepe/i.

TangaHblll OTBIPFaH KbUIbI arpOOHEPKICIN KelleH i
CakTaHIbIpyAbl HambITyFa 1024,5 MJIH TeHTe MeIIIepiH-
Jie KapaxaT OeJliHreH OOJaThIH.

Bi3ain enimizaeri arpoeHEpKaCINTIK cajlaHbl KOJAay
GaphIChIH/IA KA3ipri yaKbITTa OCBIHIAN MiHICTTEp MaHbI-
3061 OOJIBIN TaOBLIAIBL:
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- MEMJIEKETTIK arpapJiblK casicaTThlH OacThl OarbIThI
peTiHze aybliaap, KEHTTep, TYTacTall aJFaHa aybUIIBIK
aliMaKTap TYPFBIHIAPBIHBIH ©MIp CYpY canachkl MeH JeH-
reifid apTThIpy;

- OacThl MiHIET aybll XaJKbIH KYMBICIIEH KamTa-
MachI3 €Tyl MEeMJIEKETTIK KONIay JKOHEe aybULIBIK ai-
MakKTap/a THIMJAI XKYMBICTIEH KaMTyJbl JaMBITy KoHE
BIHTAJIAH/IBIPY, arpapiibIK, CEKTOPBIHAA €HOEK pecypcra-
PBIHBIH HOTHKET JKYMBICTIEH KaMTBUTYBIH KaMTaMachl3
ery;

- arpapiblK OHJIpIiCTiH MMIIOPTTHI aJMacThIPAaThIH
TypJepiHe KoJjay jkacay, ©HIMIi SKCIOPTKA IIbIFa-
paThiH aybll INapyalllbUIbIFbl CEKTOPIAPBIHAA, COHOAN-
aK sIFHM 9KCIIOPTKA OarjapiaHfaH eHpipicrepre Kyuil-
Kirepai IOFbIPIAHABIPY;

- aybUl INApYaIlBUIBIFBl JKOHE AarpOeHEPKACIN Ke-
IIeHIHIH OapJbIK, JEHren/ie KyHesi Typae MeMIIeKeTTiK
KOJJay YILiH OJaH 9pi mapanap Kojajgasy [8].

Kagzipri yakpiTta Ka3akcTaHHBIH CTPaTETHSUIBIK, KOHE
JaMyIbl caslajlapblHBIH Oipi arpoOeHepKaCINTIK KelleH
VIITTHIK, SKOHOMHUKAHBIH MaHbI3/Ibl Calachl OOJIBIN TaObI-
Jagel. MeMiekeT arpapiblK CEeKTOpAa KOJAHibl MHBeE-
CTULIMSIBIK axXyaJIibl KAMTaMachl3 €Ty, ayblI [Iapyariibl-
JIBIFBIHIA Tayap OHIIPYLIIEpAl KoJaay, aybll mapya-
IIBUTBIFBI CAJIACBIHJIA OHIMJIEPIIiH Oocekere KabieTTii-
TiH apTTHIPy VIIiH XaFgafiap kacay, arpapiblK, cyOb-
EKTUIepIiH KapKbUIBIK, KaFaiblH JKaKCcapTy, COH/AI-
aK JKep KaTbIHACTapbIH JAMBITY, aYbUIIbIK ayMaKTapIbH
QIEYMETTIK CaJIaChlH JKaKCapTy YIIiH OapiblK KaKeTTi
Kajamapasl xacayaa [9].

«XaJpIK Oipiiri sxoHe xy#eni pedopmanap - ex ep-
KeHJeyiHiH Oepik Herizi» aTThl MeMJICKEeT OaCIIIbIChI-
HbIH 2021 xputrbl 1 Kplpky#ekTeri Kasakcran xaakeiHa
JKonpaybiHa aliThIIFaH TarcblpMasIapblHa COHKec JKaHe
2021 xsurrsl 10 mingeperi Kazakcran Pecryomikacst
YKiMETiHIH OTBHIPHICBIHIA AYBUT IAPYAIIbUIBIFBl MAHH-
cTpuiirinjie GipHelle HaKThI Iapajiap KaObUIIabl.

2021-2025 xpuimapra apHajJFaH arpOeHEPKICINTIK
KEIlIeH/li JaMBbITy KOHIHJeri YJTTHIK *ko00ala alKbiH-
JajraH MiHaeTTepai OeKiTy jxoHe icke achlpy OGacTaspl:

- aybUI [IApYyaIIbUIBIFBIHIAFB €eHOCK OHIMALTIrH 2,5
ece apTThIPy KO3JIeJIreH;

- OTaHABIK, OHAIPICTIH a3BIK-TYNIK TayapiapblHbIH
Herisri TypJnepi OOHbIHIIA eJIiH ©3iH-631 KaMTaMachi3
eTyiHe KOJ XKeTKi3y;

- arpoeHEPKACII KellleHiH/Ie OHIM Typiepi OOMbIHINIA
9KCHOPTBIH 2 ecere YJIFailTy Ke3/e/reH, OHa OHIe/IreH
eHIMHIH yJeciH 70%-fa JeiliH kKeTKi3y MiHAeTi KOHbl-
JIFaH;

- KeTi ipi 9KOXKYHeHI KaJIBIITACTHIPHIT JaMBITY, CO-
HbIMEH KaTap MHBECTHLIMSUIBIK, kK00anapapl icke achpy
ece0iHeH 1 MJIH aybUl TYPFBIHBIHBIH TaObICBIH TYPAKThI
apTTHIPY MiHJETI KOMBUIFaH.

Ochl KXOCTap/aHfaH MaKcaTTapAbl KapKbUIaHABIPY-
JIBIH, KOJDKETIMIUTITIH apTTHIPYIIB, Kep KaTblHACTAPBIH
JAMBITY/IbI, CAJIAHBI IM(PIAHIBIPYABI, arpapibK, OLTiM
MEH FhUIBIMIIBI KETUIIIPY/li, BETEPUHAPUSIIBIK, XKHE (PU-
TOCAHUTAPUSUIBIK, KAYITICI3MIKTI KAMTAMAaChI3 Tyl Ke3-
JEUTiH I[apanap KelleHi iCKe achIpbUIAThIH OOMNajibl,
COHJIali-aK arpOeHEPKaCiIl KellleHi eHIMiHIH NMITOPTHIH
JIMACTBIPY JKQHE SKCIHOPTBIH AambiTy OofibiHIIA 4,1
TPJIH TEHTe COMAChlHA KeMiHJe 582 MHBECTUIUSIIBIK, KO-
OaHbI iCKe achIpy KOCTIAPJIAHBII OTHIP.

Kazakcran PecmyOnukaceiabi, Ykimeri 2021 xbI-
JIbl arpOOHEPKACITIK KeleHai AambITyabiH 2021-2030
JKBUIIApFa apHAIFaH TYKBIPHIMIAMACHH MAaKyYJIIA/IBL,
OJT Ka3ipri Ke3Jeri axyasiibl, aybUl IIapyamibUIBIFBI Ca-
JIachl OOMBIHINIA MOCeseIepal Taaaaybl, XaablKapaibkK
Toxipubere MOMyIsl KAMTHIBL, CaJIaHbl AaMBITYIbIH 10
JKbUIFA apHAJIFaH YpAicTepi MeH MaflbIMbIH alKbIHIAM-
JTBL.

2025 xpUrFa JediHri apHaJIFaH TYXKbIPbIMJaMaja el-
IIH VIITTHIK JaMy SKOCTIAPBIHBIH MaKcaTTapbl MEH MiH-
nerTepi afikpiHOaFad, BY ¥Y-HBIH TypaKkTHl JaMy Mak-
caTTapsl, COH/Iai-aK arpOeHEPKICINTIK KEeIeHAl TaMbl-
Tyznarsl xkahaHIbIK ChIH-KaTepsep KoHe SJeMIiK TPeH/-
Tep, AJIIBIHFBI MEMJICKETTIK KOHE CalaiblK, Oaraapiama-
JIApIIBI iCKe achIpy KOPHITHIH/IBUIAPHI MAHBIM/IAFAH.

CoHbIMEH KaTap, KYPFaKIIbUIBIKTAH 3apall IIeKKeH
(epmeprepai Konaay KeHiHJEr! ic-1apanap KelleHi ic-
K€ achIpbULY HIapasiapbl AlKbIHAAFaH. AybUT IIapyaribl-
JIBIFBI MAHUCTPIIIT JKaHBIHAH JKePTUTIKTI aTKApyIIBI Op-
raHJap/pIH KeMIIell JafibIHAAy Mocesesepi KeHiHAer!
iC-KMMBUIIAPbIH YIHJIECTIPY KOHIH/AET1 pecITyOInKalIbIK,
skenen mrad Kypsuiasl. OcbiHnai mradrap Gapiblk, ca-
nanapraa Kypeuiabl. Ochl mTabTapabH OacIIbUIBIFBIMEH
KeJieci Macestesnep eI

1) KypraklbUIBIKTAH 3apian IIeKKEeH ©HipiepaiH
(bepmepriepi YIITiH MIAOBIHABIK, YIBIMAACTHIPY OOMBIHITIA
©HIpapaJbIK, 63apa iC-KUMbLT YIABIMIACTHIPBUTFAH, aybUT
IIapyallbUIbIFbl sKaHyapJIapblH ka0 YIIiH KalbUIbIMAap
Oepy IIapaiapsl MIEIIiJIreH.

2) KYPFaKIIbUIBIKTaH OapblHIIA 3appan LIeKKeH
Manrbictay koHe Kpi3bitopaa oOmbicTapbl yIIiH YKi-
MeT pe3epBiHeH TuiciHiue 1,2 jxoHe 1,7 M TeHre Mel-
HIepiH/ie Kapaxat OeJTiHIL.

3) 13,6 MyIpa TEHre COMAchIHA KEPrUTiKTi OO KeTTEp-
JIeH JKeM CarThlIIT aJly KYHBIH ap3aH/aTyra Kapaxar 0eJti-
Ii.
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4) KyprakIbUIbIKTaH 3apAall leKKeH dhepMepiepaiy
KPEOUTTEPIH Y3apTy KY3€Tre achIpblIbL.

5) Temip Xk0J KeJIriMeH XeMIIen TachIManayra
KEHUTHIKTI TapudTep OenrieH i, KeHITIiKTI Tapud Ha-
PBIKTHIK, TapudTeH 77 mafibI3ra TOMeH.

6) 43,1 MBIH TOHHA KOCBIMIIIA OHipIIepre KeM JaibH-
Jlay MaKcaTblHa ap3aHaTbUIFaH IM3e/Ib OTBIHBI OOJIiHAI.

7) eHipiep apacblHIa KEMILOIN JailblHaay Mocese-
JIepiH/e e3apa KOMEK KOpCeTy Typasibl MEMOPAaHIyMAAp
JKacautpln OEKITi, 3apaan MIeKKeH eHipiep YIIiH Kep-
1risiec oOMbIcTap/a MAaObHIBIK, anKanTap OeiH/, KeM-
LI6MNTi KEePriuliKTi XKeprepre kKeTKi3y KeHiHIeri onepa-
TopJap aikpiHAALIB. COHBIMEH Katap, JKaJIIlbl ajFaH/a
ayaansl 210 MBIH TeKTapaH acaTblH TaOWFU pe3epBar-
Tap ayMakKTapblH/Ia KeMIep JaiblHayFa pyKcat Oepii-
Ii.

8) erin xuHay OapbICHIHIA EMIMI3/iH ACTHIK, EreTiH
eHipyepiHze cabaH JafibiHIAy YIbIMIACTBIPbUIBL.

9) *keKke KOCAJIKH MIApyarbUIBIKTApPAbl MaJl a3bIFbl-
MEH KaMTaMachi3 €Ty MaKCaThlH/Ia [apyallbLIbIK TaAp/Ibl
a3bIKIIeH KaMTaMachi3 €TiIMEereH YMbIMIACKAH Iapya-
IIBUTBIKTApFa OEKITY Ky3ere achpbULIBI.

By kaObUlgaHFaH IIapanap 3aphan IIeKKeH ail-
MaKTaparbl KEMIIOINeH KaMTaMachi3 eTymiH Oacra-
TIKBI XKaFIafblH TYPaKTaHABIPyFa MYMKIHIIIK Oepii.

7Kon kaprachl meHOepiH/ie a3bIK-TYJIKIIeH KamTamMa-
CBI3 €TY[IH MoceJsieJiepiH ey kKoHe aya paiibl (hak-
TOpJIAPBIHbIH, aybUl ILIApyallbUIBIFbl OHIIpICiHE Tepic
ocepiH HUBENIMpIEY MaKCaThlHIA aybll IIapyallbUIbI-
FBIH/Ia HAKTBI 9pTapanTaHABIPYAbl KAMTAMACHI3 €Ty Ke3-
Jein aikeiHgaabL. O YIITH aybUT IIapyallbUIbIE bl TaY-
apblH 6HJIipyIIiJiep apachbliHAa KeH TYCIHIIpY KYMBICTa-
pBl KYpri3iiei, COHbIMeH Oipre 3amMaHayu IHAMPIIBIK
TEXHOJIOTHSUIApAbl, FapBIITHIK MOHUTOPHWHITI, Xepai
KAIIBIKTHIKTAH 30HATAY/bI MaiifajaHa OTHIPBII, KaJaay
mIapTTaphl meHOepiHae KaObUIJaHFaH MiHIEeTTeMelNep-
Ji OpbIHJay OOMBIHINA Kep MaiaanaHyIbuIapablH Kbi3-
MeTiH OaKpliay TeTiKTepi, opTapanTaHiblpy NMpOLEciH
MEMJICKETTIK peTTey Iapanapbl o3ipJieHy jKocnapiapsl
JKacayaa.

COHbBIH HOTMXKECIHJE KeMIUeN JaKbUIIApblH ecipy
aJyaHpl FRUTBIME HETI3/IeNITeH HopMaJlapFa JKeTKi3iIeTiH
Oosaapl.

Bynman Oacka, kadbUIBIMIApOB TUIMII TaiganaHy
YIIIiH, Ofap/bl OAKbUIAY/IBIH KaHa d/IiCTePiHiH MYyMKiH-
JIKTepi jKoHe TUICTI MEMJIEKETTIK KOJIJIay Iapaiapbl 0a-
PBIHIIIA A gaIaHbUIATHIH OOJIA b

Conjiaii-aK, xalbUIbIMAAPIbIH OHIMAUTITIH TyOerei-
JIi JKOHE YCTIPT jKaKCapTy KOJBIMEH apTTHIPYIbIH, OJIap-

JIbl CYJIAHBIPY/IbIH HEFYPIIBIM THIMJII MOJIENTIH KOJIaHa
OTBIPBIIT, ANHAITHIMFA KAHA KAABLUIBIM/IBIK, Kepaepii Tap-
TYJIbIH aHa TICUIAEpI 93ipJIeHill, eHri3iIeTiH O0Maibl.

KekeHic KoiMasapblH caly jkKoHE KaHFBIPTY KOHIiH-
Jeri KellleHjai Jocrmap KaObUINAH[bl, OHJA KeMic-
KOKOHIC OHIMJEpiHiH CaKTaTyblH KaMTaMachl3 €TeTiH
6onanpl. On opOip eHip OOWBIHINA CaKTay OOBEKTIIEPIH
casly KeHiHJeri )ocrapiapibl, KOKeHIC KoiMasapblH
cally Ke3iHAe UIBFBIHIAPAB OTey YJIECIH YJFalTyasl
JKoHe GacKanapipl Ke3aen.

ConbiMeH 0Oipre, 7KamObLUT OOIBICHIH/IA AYBUT XAJIKbI-
HBIH TaOBICBIH apTTHIPY JKOHIHIEri IMWIOTTHIK Ko0a-
Hbl MaciTadTay KeHiHzeri tarceipma OoubiHIa 2021-
2025 xpligapra apHaIFaH arpOeHEPKACINTIK KeleH i
JIAMBITY KOHIHJET YIITTHIK %002 asChIHa aybUl XaJIKbl-
Ha MIaFbIH Heche Oepy OOMBIHINA, COHBIH iIIiH/E aybul
XQJIKBIHBIH TaOBICBIH apTTHIPY KOHiHJETi jK0O0aHbl Mac-
mradTay JKeHiH/e TYpPJI ic-Imapa Ke3/etin, naibMaa-
abl. By makcarrap apHaiibl ¥nTThIK kobamaH 2023
JKbUTIAH OacTar Kb caiibiH 30 MIIpH TEHTeneH KoHe 7,5
MBIH MUKPOKPEIUT Oepy KocTiapbIMEH Ke3/Ie/IreH.

AybUT IIApyaIIbUIbFbl CaJIAHBI MEMJIEKETTIK KOJay
KYHECIH Ty3eTy XKeHiHJe YCHIHBICTAp AaibIHAAIBII,
oJlap, €H aJIbIMEH, OHBIH TETIKTepiH OHAWIATYFa JKoHE
OarpITTApBIH OHTAWIAHIBIPYFa, IIAPYAIIbUIBIK, KYPri-
3y/iH MeJIIepi MEH HbICaHIapblHa KapamacraH Oap-
JIBIK, CyOBEKTiIep YIIiH TeH KOJDKETIMAUTIKTI KamTama-
chI3 eTyre OarbITTaynaThiH Oonaabl. CoHpal-ak, cyocH-
IV aJTyIIbUIap YIIiH HAKTH MHIUKATHBTIK KOPCETKIII-
Tepre KOJ JKeTKi3y OOHBIHINA KAapchl MiHIOETTeMesepi
MIiHIETTI Typlie KaObULIAMTHIH HOPMA eHTi31Ie/.

CyOcunusinayaplH kaHa KyHeciHiH OacThl KaHAJbI-
KTapbIHbIH Oipi OHbI 1UPIILIK, dopMaTka Kerripy 6o-
nanel. Kazipri yakpiTra cyOcuausiiapiplH OipbIHFai
MEMJIEKETTIK aKMapaTThIK, KYHeciH a3ipiey askraiyaa.
OHBIH Heri3ri (PyHKIMOHAIBI aBTOMATTHI PEXUMIIE CyO-
CHIWSI ayIIbUIAPIBIH Ti3UTIMIH KAJIBIITACTHIPY OOJIBIIT
TaObLIA/IbIL.

ATPOOHEPKACIIITIK KellleH CYObeKTiIepiH Koijay
JKOHIHIET! ic-Imapaiapabl KYprisy YIIiH aybul IIapya-
IIBUTBIFBI TayapiiapelH eHaipyminepre «KeH mpama» Oar-
JapiaMachkl apKbUIbl JKeHUIIiKneH Hecue Oepyre 70
MJIpJ, TeHre OeJIiHreH OONAaThIH, aJl a3bIK-TYJIK KOPIIO-
PalMsCHIHBIH (DOPBAPATHIK, CaThII ajy Oarnapiaamachl
apkpuUTel 80 MIIpH TeHTe Kibepiimi, OyJI ©TKeH KbUIIbIH
JICHIeiiHeH 2 ece apThIK.

Kazakcrannpiy 2050 k. AediHri cTparerusuiblK Ja-
My OaCBIMABIKTAPBIHA Caii, arpapIIbIK, cajaFrbl MHTCHCHUB-
Ti TEXHOJIOTHSITAPABI €HAIPY, KeIeHAl KaiTa jKapaKTaH-
JbIpy OaiiIaHBICTBl YIIKEH MiHJETTep KyKrenyae. by-
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rinzie KasakcraHHBIH aybUl MIapyaliblIbIEsl 9PTYPII ca-
JIJTBIK, JKOHE KaIMbIMEMIICKETTIK IaMy Oariapaamiiapsl
asACBIHJA BIHTANAHABIPY MEXaHU3MAEpPIMEH Kojjay Ta-
nkas [10].

KopbIThIHAbLIap. MeMieKkeT OaclIbICHIHBIH Tall-
ceipMachiHa covikec KP Ykimerinig 2021 xbuirsl 30
KeNToKcaHaa KayibiMeH Kazakcran PecryGnukachiHbIH
arpoeHepKaCINTIK KelleHiH aambityabiH 2021-2030
KBUIIAPFA APHAJIFAH TY KbIPHIMIAMACHI OEKiTUI/I.

ArpoeHepKacinn KeIIeHJi JaMBbITy Ty KbIpbIMJaMa-
CBl aFbIMIAFhl axXyaJigbl, cajla MpoOIeMaapbiH Taiga-
YIIbI, XQJIBIKAPAJIBIK, TOKipUOere IOMy/bl, CANaHbl [a-
MBITYABIH, YPAICTEPiH XKoHE MalbIMBIH KAMTHIPI, caja-
HBl JTAMBITY/IbIH HETi3ri KaFuaarTapbl MEeH TICiIIepiH,
KYTUIETIH HOTYKENEpIli, COHbIMEH Oipre TYKbIphIMIA-
MaHBI JKY3ere achlpy KeHiHJIeTi ic-Iapaiap KOCIapbH
ANKBIHIANIbL.

ATpOOHEPKACINTIK KEeIeH i 1aMbITy TYKbIpbIMaMa-
Cbl MbIHaJall Mmapanapra OarbITTaJIFaH:

- cajlaHbl MEMJIEKETTIK KOJIjiay Inapajapsl OOMbIHINA
TUIMALTIKTI KeTepy;

- Q3bIK-TYJIK OHIMJIEPiHiH KAyilCi3iriH KaMTamachI3
ery;

- (utocanuTapusi, BeTepuHapusl OOMBIHINIA Kayil-
CI3MIK IIapajgapblH KAMTaMAachl3 eTy;

- JKepre JereH ’KoHe OHbIH PECypPCTapbIHBIH KOJIKETIM-
JIJIIriH KaMTamach3 eTy;

- KapKBUIBIK KYpPaJJapblH KETUIHIpyAi KaMTaMachl3
ery;

- SKCTIOPTTHIK, CAJIAJaFhl QJICYeTTi JaMBITY.

Ty XbIpbIMIAMAHBIH OACTHI TPUHIATITEPI:

- TEHrepiMJILUTIK Heri3[eri TypakThl AaMy: ©HIipiCTiH
THIMILJTITi, TAOMFH pecypcTapabl CaKTal OTHIPHII, aja-
MU KaIlUTAIIbl IAMBITY;

- cajyla OOHBIHINA TOyeKeJIepli ecernKe amyFa KOHLT

6eJy, arporoIMTHKAHBIH TYPAKTHUIBIFBIH KOHE Ccabak-
TACTHIFBIH KAMTAMACHI3 €Ty, CalaHbl KOIIAY/IbIH KUBIH-
THIK, 9CepiH Oaraay;

- MHKJIO3WBTUTIK KaruaaThl: MEMJIEKET aybll Imapy-
AIIBUTBIFBl OHIMAEPIH OHIIPYIIJICPOiH Meepi MeH
YUBIMIBIK HBICAHBIHA KapaMacTaH HapBIKTHIH TeHIel
KYKBUIBI KaTBICYIIbUIAPHl OOJYBI YIIH THICTi Karaaii-
Jlap >kacaiibl, KOJAAN/IbL;

- HapbIK KaTbICYIIbLUIapbiHA oMOe0an xaraaiiap xa-
cay;

- aypUl IIApyalIbUIBIFBI YIIiH jkaHa OimiMzeri Kom-
JKETIMILTIK;

- chl0aiac JKEMKOPJIBIKKA KapChl IC-KHUMBLT JKOHE
1 praaHapIpy MeH caraHbl Oakpliay HeriziHiue Memiie-
KETTIiK KbI3METTep KOpCeTy TeTIKTEepPiH XKeTUIAipy.

ZKanmsl TYXKBIppIMAAMAaHBI iCKE achpy HOTIIKECIHJE
OH bUJ 11IiHJIE JKOCTapJIaHy/a:

- QJIEYMETTIK MaHbI3bl Oap a3bIK-TYJIIK TayapiapbIMeH
KaMTaMachI3 eTy JieHrefiin 80 maiibl3ra xKeTKisy;

- aybUI HIapyalbUIBIFBI ©HIMIEPiHiH KCIIOPTHIH 3 ece-
re apTTBIPY KOCHApIaHyAa;

- aybLI LIapyallIbUIBIFbIHAFBI €HOCK OHIMJIUTITIH 3 ece
apTTBIPY KOCTIAPJIAHBII OTHIP;

- arpOeHEPKACIN KellleHiHe WHBECTHUIWANAD aFbIHBIH
4 ecere apTThIpY;

- aybUl, OpMaH KoHe OabIK MIAPYAIIbUIBIFbIH/IAFbI
OaKpLIaHOANTHIH (KOJIEHKEIi) SKOHOMHUKAHbBIH YJIECIH -
KIO-nme 0,5% - ra neitiH ToMeHIETY.

7Korapsl camasisl ayblT IIAPYAIIBUIBIFBl OHIMIH airy
YIUIH KemeHAI MeXaHWKaJaHIBIPYIbl EeHIi3yre XoHe
IHIBIFBIHAAPIBI A3aUTYFa JKOHE OJIAPABIH OTeNlyiH apTThl-
pyFa MyMKiHAIK OepeTiH opTa XKoHe ipi aybUl IIapya-
IIBUTBIFBI KYPBUIBIMAAPBIH KAIBINTACTHIPY. AybUI IIapy-
AIIBUTBIFB OHIIPICIHIH THIMALTITIH apTTHIPY YIIH Kap-
KBUTAaHIBIPY TETITiH 93ipyey KaxeT.
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ITEPCOHAJIJIBIH EHBEK IIOTEHIIAAJIBIHBIH, ¥MBIM KBI3METIHIH,
TAIMAUIITTHE 9CEPI

B.M Omiprasriesa’,P.K.Enmiéaen
Hapxo3 ynusepcureri, Anmarsl, Kazakcran,

e-mail: bayan.amirgazyyeva@narxoz.kz

ByJ1 Makasia nepcoHasibiH eHOeK 9JIeyeTiH JaMBITY/IbIH epeKIleiKTepiHe apHairad. EHOek oneyeTiHiH KaJlbITa-
CyBl MEH JaMYBIHBIH K©3/iepi MeH (haKTOpJIaphl, COHBIMEH KaTap OHBIH JaMy OarbITTapbl KapacThipbuiaapl. Kasipri
SKOHOMUKAJIBIK, TEOPHsIIA «KACIMKepIIiK yilbIMIap» TYCiHIiri kebiHece THIM/I ©HIIpiCIIeH HeMece pecypcTapibl
TiiMali 6ackapymeH OaiinanbicTbl. COHBIMEH Karap, KeITereH 3epTTeylepre KapamacTaH, YHBIMIBIK, KbI3METTIH
KBI3METKepJIepIIiH OHIMIIUTITIH JAMBITYFa ocep eTy IeHreli eckepiyiveiini. ExiHimi xarslHaH, YABIMHBIH THIMALTIT
JKYMBICIIBUTAPIbIH aJIFa KOMFaH MaKcaTTapblHa OaiiIaHBICTBI, OMTKEHI TYIITEI KEeIreH/e OHbIH KAJBIITACYHI ajlaM-
JIap apachlHAAFbl KYpAeni KOMMYHHKAIHS KYHeCiHiH opTypii (pakTopiIapblHBIH ocepiHeH xypeai. blHThIMaKkTa-
CTBIKTBIH THIMJIUIITIH €CKepe OTBIPBII, KYMBICThl YHBIMIACTHIPYABIH THIMILTIr. By Makaiaa 6i3 oTaH/IbIK jKoHEe
IIETEJIiK FBITBIM MEH XXYMBICTA YIABIMHBIH CanlachblH Oaraliay/IbIH HETi3r KOoJJapblH KapacTblpamMbl3, YHBIMHBIH Ca-
TachlH Oaranay KepCceTKIlITepiH TalJaiMbI3 XoHE KOPCETKIIITep TOOBIHIA €H MaHBI3/Ibl KPUTEPUIHIEPIiH OPHBIH
AHBIK TAaMBI3.

Tyiiin ce3aep: EHOek aneyeTi, eHOECK oJeyeTiH KaTbITACTHIPY, HOEK 9JIeyeTiH TaMBITY, €HOeK TOTEHITNATHI,
eHOeK dJIeyeTiH JaMbITy,YHbIMAACTHIPY THIMILIIT, YABIMHBIH TUIMIUTIFH Oaraiay, YiAbIM KbI3METiHIH THIM/ILUTINH
Garayiay KOpCeTKillTepi, OHIIpiC TUIMIILIIT, YABIMIB 0acKapy THIMIUIIr, CTATUKANIBIK, TUIMIUTIK, TMHAMHKAIBIK
THIMALUTIK.

BJIMAHUE TPY1OBOI'O IIOTEHIIUAJIA ITEPCOHAJIA HA
APPEKTUBHOCTDb OPTAHU3AIINN

B.M. Amuprasuesa”, P.K.Enmu6aes
Vuugepcuter Hapxos, Anmarer, Kasaxcran,

e-mail: bayan.amirgazyyeva@narxoz.kz

B nanHO# cTaThe OCHOBHOE BHUMAHME YIEISIETCs] XapaKTepUCTUKaM, pa3BHUBAIOIINM TPYJOBOH MOTEHIMA Tiep-
COHasIa. YUTEeHBl MCTOYHUKH U (DaKTOphl (POPMHUPOBAHMSA 1 PA3BUTHS TPYAOBOTO MOTEHIMANA, & TAKXKE Pa3BUTHS
HarpaB/ieHuil. B coBpeMeHHON S5KOHOMUYECKON TEOPHH TOHSATHE «ITPeANpUHUMATEbCKUE OPTraHU3aALUI» YacTo
accoruupyetcst ¢ 3(p(peKTUBHBIM ITPOU3BOACTBOM WM 3(h(EeKTUBHBIM yIpaBieHueM pecypcamu. Kpome Toro,
HECMOTps1 Ha MHOTOUMCJIEHHBIE MCCJIE/IOBAHUS, HE YUUTHIBAETCS YPOBEHDb BIIMSHUSI OPraHU3ALMOHHON JesTeNb-
HOCTH Ha pa3BUTHE POU3BOIMUTENBHOCTH TPyAa cOTPYAHUKOB. C Ipyroi cTopoHsl, 3(pheKTHBHOCTh OpPraHN3aliK
3aBHCHUT OT LieJIel, KOTOPhIE CTaBAT Iepell cOO0H COTPYAHMKH, Belb HA ee (POPMHUpPOBAHKE CIOKHYIO CUCTEMY 00-
IIEHHs MEXLy JIOABMH BIMSIOT Pa3IM4Hble (DaKTOPBIL. ONEPATUBHOCTb OPraHU3aLy paboOTH ¢ y4eToM 3P heKTHB-
HOCTH COTPYJHUYECTBA. B cTaThe paccMaTpUBalOTCs] OCHOBHbBIE METO/IBI OLIEHKU KauecTBa OPraHU3alluy B HayKe U
OTEYECTBEHHBIX U 3apyOeXHbIX padoTax, aHAIM3UPYIOTCA MOKA3aTeIu OLIEHKU KayecTBAa OPraHU3aluy U oIpese-
JISIeTCs1 MECTO BaXKHEHIIMX KPUTEPHEB B IPYIIIE ITOKa3aTese.

KiroueBsle cjioBa: paboTOCIOCOOHOCTh, TPEHUPOBKA PAOOTOCIIOCOOHOCTH, pa3BUTHE PaOOTOCIIOCOOHOCTH, pa-
60TOCIIOCOOHOCTD, Pa3BUTHE KaJpOBOTo MOTEHIMaIA, OpraHu3aloHHast 3(p(heKTUBHOCTD, OLIEHKa OpPraHU3aIMOH-
HOW 3(p(eKTUBHOCTH, MOKA3aTeNU OLEHKU 3(PPEKTUBHOCTH IEATETBHOCTH OpraHU3alnu, 3 PeKTUBHOCTb POU3-
BOZCTBA 3(()EKTUBHOCTD YNpaBJIEHHs] OpraHu3anuen, crarudeckast 3¢ eKTUBHOCTb, AMHAMUYecKast 3(pheKTHB-
HOCTb.
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This article is dedicated to the specifics of the development of the labor potential of the personnel. Sources and
factors of formation and development of labor potential, as well as directions of its development are considered.
In modern economic theory, the concept of ‘entrepreneurial organizations” is often associated with efficient
production or efficient management of resources. In addition, despite many studies, the level of influence of
organizational activities on the development of employee productivity is not taken into account. On the other hand,
the effectiveness of the organization depends on the goals set by the workers, because ultimately its formation
is influenced by various factors of the complex communication system between people. effectiveness of work
organization, taking into account the effectiveness of cooperation. In this article, we consider the main ways
of assessing the quality of the organization in domestic and foreign science and work, analyze the indicators of
the organization’s quality assessment and determine the position of the most important criteria in the group of
indicators.

Key words: Labor potential, formation of labor potential, development of labor potential, labor potential,
development of labor potential, organizational efficiency, evaluation of the organization’s efficiency, performance
evaluation indicators of the organization, production efficiency, efficiency of organization management, static

efficiency, dynamic efficiency.

Kipicne. ExnOex moTeHIMa bIHA KOFaM, MEMIICKET,
aliMaK, HaKThl KACITOPBIH, OAPJIbIK, IEPCOHAT KOHE Ke-
Ke KbI3MeTKep ue Oosa anajapl. Bi3niH odbIMBI3IIG, €H
KbI3bIKTHI ’KOHE MaHBI3/IBICHI - KbI3METKEPIIiH eHOeK aJie-
yeri. Kpi3smeTkepniH eHOeK oieyeTi Kasipri eHOeK Ha-
PBIFBIHBIH, MaHBI3BI Kypampaac Oedtiri Gosbin Tadbiita-
abl. EHOEK osieyeri HerypIibIM XKOFapbl 00Jica, KYMBbIC
Oepyliiep apachbiHa KbI3BMETKEPIiH CYPaHBICH COFYp-
JIbIM JKOFapbl Oosanpl. EHOEk oneyeri AMHaMuKagarbl
afgaM (paKTOPbIH KachlpblH MYMKIHJIKTEepIi CUMAaTTai-
TBIH Y3[IKCI3, JaMbIIl KeJle KaTKaH, KeI KbIPJbl Mpo-
Liecc TypiHJe cUMarTaitybl Kepek. EHOek opekeriHieri
TYJIFAHBIH KAJIBIITACY KOHE JaMy MPOIECiHIH KaJribl
KOPCEeTKIllli KOFaMHBIH €HOEK ITOTEHIIMAJIbI OOJIbIT TaObI-
nazbl. Kp3MeTkep/iiH eHOEK aseyeTi aieTTe OHbIH eHOeK
KbI3METiHEe KaThiCy MYMKIHJII MEH IIeKapachlH aHbl-
KTalThIH aJlaMHbIH (PU3MKAIIBIK, KOHE PyXaHH KacHeT-
TEpiHiH KUBIHTBIFBI PETiH/IE KapacThIpbUIapbl, OepiireH
maprrapaa Oenriii 6ip HoTHXenaepre Koj XkeTKizy, co-
HBIMEH KaTap KYMBIC NPOLECIHAE KeTUIIipy MYMKiH-
niri. CoHBIMEH Kartap, KbhI3METKEepIiH eHOEK dJeyeTi -
OyJ1 aaMIapabIH KQKETTUTIKTEPiH KaHaFaTTaHIbIpaThIH
OMIpJIIK MaHBI3Jbl WTLTKTEp JKacay YINIH OHIMIi eH-
OeK KbI3METiH Ky3ere achlpyra Kyl OepeTiH TaOurH,
JKMHAKTAJFaH JKOHE KaJbINTaCKaH KacUeTTepiH, KOop-
JIApIIbIH, PECYPCTapAbIH KoHE a/laM MYMKIHIIKTEepiHiH
KUBIHTHIFBL. SIFHU, KBI3BMETKEPAiH eHOeK dyeyeTi - Oyt
JKYMBICTBI OPBIHIAyFa MYMKIiH/IIK OepeTiH agamMmu Kacu-
eTTepAiH KUBIHTHIFBI.

AJIlaMHBIH €HOEK ITOTEHIMAJIBIHBIH JKOFAPFBI )KoHE To-
MEHI'1 IIeriH aXbIpaTy ofeTKe aiHamraH. Kasakcran-

JIaFbl JKOFAPFBI IIEKTEePi YIII TOMKa OeJyre Gosa/ibl:
1) 60-65 xac (;xymbIc Kabinertiniri 65-70%);
2) 65-70 xac (enoek kaodinerriiiri 50-60%);

3) 70-75 xac xoHe ofiaH Koraphl (eHOeK KaOiaeTTii-
ri 35-40% neHreiinge cakTaaabl).

Kasipri yakpirta Kazakcranma pecMu CTaTUCTHKA €H-
Oek aseyeTiH 16 koHe ofaH XOFaphl jKac TOObIHA IIEK-
teiini. byn Kazakcran azamarbiabiH 16 kacbiHIa ©3iHIH
eHOEK QJICYeTiH JKy3ere achlpa alaThIHBIH KepceTeli, eH-
Oek oreyeTi ecelireH Ke3ie TOMEHIeHI.

Kexe TyIrraHbIH eHOCK 9JIeyeTi eHOEKKe JereH YMThI-
JIBIC TIeH KaOUIeTTiNiK, SKOHOMUKAIIBIK, iCKepITiK, eHOeK-
Teri GacTaMaNibUIbIK KOHE T.0. CHSKTBI OPTYPJi KacH-
eTTep/iH ocepiHeH KaibinTacaabl. Kpi3smeTkepid eHoek
QJIeyeTiHiH KeJieci Typiepi OesmiHei:

* JKeke TysraHblH eHOEK oneyeti - Oy OGenriii Oip ca-
ara ve HAKThI KbI3METKEP/IiH eHOEK MOTeHIINAJIbL.

* TonTbiH eHOEK dJeyeTi - OyJI Ke3 KelreH eHOeK YKbl-
MbIHBIH OHBIH MYILIEJIEPiHiH MiHAETTI Ty pae OipiH-6ipi
TOJIBIKTBIPYBIMEH, ©3apa TOyelAUIriMeH KoHe e3apa
OpeKeTiMeH OallJIaHBICTH KACHUETTEPiHIH JKUBIHTBIFBL.
TunTiK KBI3METKepAiH eHOeK MOTeHIUAaITBI Oenriti 6ip
aymakTa Oenrisi 6ip yakpIT apajibiFbiHIa OONapL.

* JKanrms! KocinmKOUIBIH eHOEK oJeyeTi - KociOn KaybIM-
JACTHIKTBIH 9JICYETi.

* OHJIPICTIK TONMTAPABIH XKAIIB eHOEK oJeyeTi - Oy
Gesrii Gip sxkepae Oenrini Gip yakbiTTa 6ap yKbIMHBIH
JKeKe TOTeHIMAIIaPbIHBIH KUBIHTHIFBL. EHOEK aneyerti
Op KbI3METKEp VIIH 9pPTYpJi TocLIgepMeH AambITa
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aIajibl JKOHE Kacalybl KEpeK JereH KOPHITHIH/IB Kaca-
yra Gonapl.

YUbIMHBIH THIMAUTCH Oaranay YIOiH yige Kojma-

HBUIATBIH OJICTEPHi TAIHall OTHIPHI, Keleci MaHBI3/IbI

Onicrep Men Mmarepmanap. Kes keiren Kpi3- OAFHITTApIbI Oeiin kepceryre Gonajsr:

MeTTe ajilaM JpKallaHja Oaranayra yMThUFaH Oenrini 1.
6ip HOTMXKEHi, cayjiapiapibl, eH aljibIMeH THUIMJIUTK
TYPFBICBIHAH aHbIKTayFa Oosaabl. COHIBIKTAH Oenrini
Oip ke3enjeri yibIM KbI3METiHiH HOTH:KEJIEPiH Tajiay o
Ke3iHJIe 9JIeTTe OHBIH THIMIUTITiH Oaraiayra 0achIMIBIK,
Oepineni. TUiMIiTIK OereHimis, eH ajibiMeH, OeNriieH-
TeH MaKcaTTapra KOJ JKeTKi3y JopexkeciH KepceTeTiH
Gackapy TYPiHiH HpolecTepi MEH acepiIepiHiH CHITaTTa-
Machl eKeHiH TyciHy MaHbi3Ibl. COHBIMEH KaTap, ojap-
JIbI TUHAMUKAJIBIK, ITTIK1 )KOHE CHIPTKBI YHABIMIBIK, OpTaaa
Ky3ere acelpy Kabineti apTypii (haKTOpIapabIH dcepi-
HEeH JaMU[IBI, OJIApPAbIH KiTi KOMaHIAJBIK, KYMBICTHIH
QJIeYeTi jXoHe OHbI IaMBITY KaOiIeTi OONbIT TaObUIa bl 5.

Bacuibuiblk, KepceeTKilTep xkyiecid, 6ip KepceTKiTi
HeMece OChl KOPCETKIIITiH apaKaThIHACKH MaialaHa
OTBIPBII, OHJIIPIC CarlachblH Oaranay/Ibl KapacThIpabl.
OHnpipicti GacKkapyablH SKOHOMHUKAIBIK, THIMALTIIH
KYpy-

3. Bakpuiay TakTajapbl apKbUIbl OacKkapy koHe Oackapy

KYHECiH KypalThiH (haKTOpPIAPAbIH SCEpiH KapacThl-
py.

Makcarka xetyai 6aranay xoHe Oarasay, MaKcaT THiM-
JITITiHIH KOPiHICl peTiHae MaKkcaTTap MeH HaTHXesep
apachkIHIaFbl OAlJIAaHBICTHI Oarasay.
Backapy 1memimaepiHiH —THIMZILUIITI,
xetinaipinyi [1].

GacKapy/ibH

Kecre 1 - ¥ABIMHBIH THIMIUTITIH OaFasayqpH HETi3ri KepceTKilTepi

KepceTkimrep YiibIMHBIH THIMILTIriH 0aranayapiH Herisri kpure- | EHOek moTeHuaJibi-
TOOBI puiiepi HBIH JamMy (haKTopbI
YUBIMJACTBIPY Ibl BACKAPY IbIH TUIMIIIIK KOPCETKIIIITEPI
OnepaiyisuiblK, ~ KoHE Enbex oneyeTiHiH caH-
KApKBUTBIK, ~ HoTHXke |* Tuimaimik (YHABIMHBIH 63 MaKCaTTapblHA, COHBIH iITIHAE | OBIK JKOHE CamaJIbIK
KepceTKiITepi KapKbUJIBIK, MaKcaTTapra JKeTy Jopexkeci); esrepictepi  (eHOEK

e OHiIMIUTK (eH TeMeHIi eHOEK LIBIFBIHAAPbl apKpuipl | OHIMAUIIIH - apTThIpy
MaKCaTKa KeTy); »  MoTuBallsd - MCH
... . . OUTIKTUTIKTL apTTHI-
* OHIMIIIK (eHIMIEPIiH CaHbl MEH Calachl);
i ] PY apKBUIBL KYMBIC
¢ TaObICTBUTHIK, (OAPIIBIK, AFHAIBIM TTPOIIECiH/IETi TaObICT- YAKBITBIH  NaiiiaiaHy
BUTBIK ); THIMJILTITIH apTTHIPY)
¢ PecypcrapmblH KapKbIHIBUIBIFBI (KYMCaJIFaH —pecyp-
CTapIIBIH KeJIeMiH OaphIHIIA a3anTy);
* DKOJIOTUSIIBIK, TA3AIBIK, (TEXHOJNOTUSIBIK, TAJIANTAP MEH
SKOJIOTUSUIBIK, CTAaHAAPTTAPFA COMKECTIK Iopexkeci)
¥ABIMHBIH Oacka- Enbek mnoreHLMaIbIH-
py oky#eciHiH cana |* BackapynblH yUBIMIBIK KYPbUIBIMBIHBIH THUIMILTITT; Jlarbl carayiblK JKOHE
KepeerkimTepi * Backapy npouecTepiHiH THiMIiIri; KYPBUTHIMABIK o3~
. S repicrep (OUTIKTLTIKTI
* OHpipic KYPBUIBIMBIHBIH THIMALIIT;
A S apTTBIPy, Kaapiaapmpl
 Backapy imki xyHeciHiH THiMILUTITI. OpHAACTHIDY)

177



KasTBY XABAPIIBICHI - VESTNIK KazUTB - BECTHHUK KazVTb

IJIEyMETTiK-
TICUXOJIOTHSUIBIK,
KepCeTKiITep

Kpi3meTkepiiepaid eHOeK, oJIEyMETTiK jKoHe pyXaHu OeJl-
cenpinri (enOekTe, OiimMae HeMece KOFaM/IbIK, MiHE3-
KYJIBIKT BIHTQJIBUIBIK, TAHBITY);

EnbOek kpi3MeTiHe KaHaraTTaHy (KbI3METKEpHiH 63 Ky-
MBICBIHA, YKbIM MYIIIeNIepiHe, OacKapy xKyleciHe qereH
JKEeKe KaThIHACHI);

YibIMIB! YilIecTipy (KbI3METTiH YHBIMIACTBIPYIIBUIBIK -
TICUXOJIOTUSUIBIK, MEXaHU3M/IEPiH YIJIECTipy Jopekeci);

Enbdex QNeyeTiHiH
camnajblK, KOHE KYpBbI-
JBIMIBIK, ~ e3repicrepi
(KOpHOpaTUBTIK

MOJICHHUETTi Tapry
KOHE  KaObUIIayIbIH
JKOFapbUIaybl, KaCiOu
ecy, JKeKe Kypamjac
OOJIKTi BIHTATAHABIPY
JKOHE JIaMBITY )

OH/IPIC TUIMALITT KOPCETKIIITEPI

JKUBIHTBIK KOPCETKilI-
Tep

Pecypcrapibl enridy OipiiriHe Ta3za eHIM OHIIpY;
JKanme! mbFbIHAAD OipiiriHe KeJeTiH maia;
OH[IipiCTiH peHTA0Eb/ILTIT;

Tayapsel eHIMHIH | TeHrecine MTaKKaHIAFbI [IBFBIHAAD;
OHpipicTi nHTEHCHU(UKAIUsIAY eceOiHeH eHIipic eci-
MiHiH yJIeci;

OHpipic OipiiriH HaiJaJaHyIbH YITTHIK, SKOHOMUKA-
JIBIK, 9cepi.

Enodex QJIeyeTiHiH
CaHIBIK, ~ e3repicTepi
(enbek OHIM/ILTI-

TiHIH apTybl, XYMBIC
VaKbITHIH —MaiijajiaHy
TUIMAUTITIHIH apTybl)

EHOeK noTeHLMAaIbIH
maiganady  THIMALTI-
TiHIH KepCceTKilmTepi

EnbOex eHIMILUTIriHIH 6CY KAPKbIHBI;

EHOek eHIMIITITIH apTTHIPY eceOiHeH eHMIipiC OCiMiHIH
yreci;

JKyMbicmbuIapapH  aOCONIOTTI KOHE CATBICTHIPMAJThI
6OCaTBLTYHI;

Enbex  mnoTeHnmans-
HBIH CaHABIK JKQHE
KYPBUIBIMABIK e3-
repicrepi (enbek
OHIMAUIrH apTThIPY,
JKYMBIC YaKbITHIH Maii-

JajaHy  THIMAUNTIH
e Tlaiiianbl XKyMbIC YaKBITBIH NaiifanaHy Ko3duimeHTi; apTTHIPY, KbI3METKEp-
* OHiM OipririHe eHOeK ChIABIMIBLIBIFBI; JepOi  BIHTAJIAHIBIPY,
* Ouim Gipiiride MaKKaHIarbl eHOEKaKbl KAPKBIHAbUIb- | OPHAIACTRIPY  HOHE
FBI ocary)
* Oprana xaJaKkbIHBH 6Cy KapKbIHBIHBIH €HOSK OHIM/ILTi-
TiHIH 6Ccy KapKbIHBIHA KATBIHACHL.
OHpipicTik Koprnapasl Enbex QJIeyeTiHiH

maifanady  THIMALTI-
TiHIH KepceTKimTepi

JKastmer kanmras eHiMIuTir;

Herisri kopnapasiy OeliceHIi OOITiHIH aKTUBTEpiHIH
TaOBICTBUIBIFHI;

Herisri KypasgapabiH TaObICThIIBIFHI;
OHiMm OipJiriHe MaKKaHAAFbl KAUTa CHIABIMIbUIBIFHL;
OHimM OipItirine MaTepyaJt HIbIFbIHBI;

[lukizar meH MaTepraIIapABIH €H MaHbI3bl TYPJepiH
naiaataHy Ko3(pUIeHTi.

camayblK, ~ e3repicrepi
(nepcoHanabiH  OLTK-
TiTK Kypamaac
Getiri)
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TbUTYBI;

YHEMJEY);

aey.

Kapskel pecypcrapbiH EnGex qneyeTiHiH
nadfagady THIMAUL- |* AWHAJIBIM KalUTAJIBIHBIH AlTHAIBIMBI; camayblK, ~ e3repicrepi
T'HIH KOPCETKITEPL | o AjiHajbM KATUTAJIBIHBIH TAOBICTBUIBIFBL; (mepcoHanapH - GLliK-
. TiTIK Kypamaac
* AifHaJIbIM KanTaJIbIHBIH CaJIBICTBIPMAIbl O0CATHLTYHI; Getiri)
* Haxrtsl Kypaeni cansiMaap (KyaTTbUIBIKTBI HEMECe ©H-
Jipicti yuraiity Gipiirine);

o Kypneni cansiMaapasiH peHTaOe b/IiTir;

» Kypaeni canbiMaapapiH eTeny Mep3iMi xKoHe T.0.
Kana  TexHomoOrUs- EHOek  MOTeHIMAbI-
HbIH 9KOHOMHUKAJBIK |* EHOEK eHIMIIriH apTTHIpY; HbIH CaH[bIK, CANaJIbIK
THIMAULITHIH KOPCET- | o Kpi3MeTKEpPIED CAHBIHBIH, CAJBICTHIPMAIbl Typie Ooca- | KOHE  KYPBUILIMIBIK
Kirrepi esrepictepi  (eHOek

o EH6CKEIKLIHI)IH CAJIBICTBIPDMAJIbI TYPIC KUHAKTATYBI;

o [laiiganbiH apTybl (eHAIpiC IIBIFBIHIAPBIH a3aiTydaH

* MarepuaiiblK pecypcTapiarbl CajbICTBIPMabl YHEM-

OHIMALIrH apTThIPY,
OUTIKTUITIH  apTTHIPY,
Kazprapzsl 6ocary)

Eckepry: 9nebuer apropiapbiMeH Ky pacTbipbuirat [1]

Kpi3smeTkepaiH eHOeK aJieyeTi OHbIH OfaH opi eHOeK
TOPTIOIH aHBIKTAMTHIH OACTAIIKB HYKTE OOJIBIN TabbLIa-
1. Kpl3MeTkepiepaiH eHIMATIr KpI3MEeTKepIiH eHOeK
QJIeyeTiHiH 9pPTY Pl Kypamaac OeJliKTepiH TypieHIipy-
JIeTi BIKIIAN eTy JIopekeciHe kKoHe e3apa KelriciMre Oaii-
JaHBICTHL. Byt e3repicTep mporpeccuBTi HeMece perpec-
cuBTi Gonybl MyMKiH. [lepcoHanpl Gackapy xyieciH-
Jeri MHHOBALMsUTapAbl JKOCapiay jKoHE €HTi3y Ke3iH-
Je oNapiblH KbI3METKEepIiH eHOeK dJieyeTiHe acep eTry
CHIIATHl MEH JIopeXeCciH FaHa eMec, bIKTHMAJT CaJlIapbIH
Ia eckepy Kaxer. KpisMetkepniH eHOeK aneyeri - Oyt
OHBIH eHOEeK KbI3METiHe KAThICy MYMKIH/Ir MeH Iiie-
KapachlH, OepiireH maprrapaa Oenrini 6ip HoTHKenep-
re KOJI XeTKi3y, COHIal-aK eHOeK MpoIeciHae KeTiii-
Py KaOiJeTiH aHBIKTAUTHIH aIAMHBIH (DUBUKAIBIK, KOHE
pYXaHU KacHETTEpPiHiH KUbIHTBIFBL. KpI3MeTKepiH eH-
OeK oJieyeTiHiH Heri3ri KypamiacTapbl: NCUXO(pU3UOIIO-
THSUTBIK, KYPaMac, 9JIeyMeTTiK-AeMOrpapusiIbIK, KOM-
MOHEHT, OLTIKTUTIK Kypamaac OeJIiri joHe keKe Kypam-
Jac Geuriri [2].

Tankpliay koHe HITH:KeJep. EHOek oneyeriHiH
opOip Kypampac OeJiriHiH ©3iHIiK Ke3aepi 6ap koHe
OJIapIblH E€HOEK TOTeHIMAIbIHA Jcep €Ty JIopexe-
ci opryprmi. [lcHXxo(U3MONOTHSUIBIK, MOTEHIMAT Oe-
rimi Gip KBISMETKEepHiH NEHCAYJbIFBIHAA, JICYMETTIiK-
JemorpaUsUIbIK, - OHBIH QJIEYMETTIK MapreOeciHpe,
OUTIKTLJIIri OFaH 9cep eTeTiH KbI3METKEePIiH KaciOn neH-

reifiMeH JKoHe MHTEJUICKTYaJIIBIK epeKIIeTiKTepiMeH CH-
MaTTagafbl, TYJFAIBIK QJIEYETTI QJIEYMETTIK JKOHE XKe-
Ke TyJIFara Ha3ap ayJapyra apHaJFaH. TYJIFaHBIH Xapak-
TEpOJOTUSIIBIK, MYMKiHAiKTepi. O aJlaMHBIH eKe Ja-
MYBI MEH KETUTy KaOieTiH cunarraiasl. EHOek moTeH-
IIUaJTBI OenTiti Oip (haKTOpIapIbIH SCepiHeH KaTbIITaca-
IIBI JKoHE XeTinipiteni. By dakropnapms! imki, ssFHA
HAKThl ’KYMBICIIBIFA TUECUTI JKOHE CHIPTKBI, SIFHU KBI3-
METKEp JKYMBIC iCTEITIH KICIMOPBIHFA TiKeIeH KaThICThI
Jen Oesyre 6omnanbl. JKeke (imki) akroprnap KeI3MeT-
Kep/iH keke OachlHa, OHBIH iC-OpeKeTi MEeH CeHiMiHe
GaiiIaHBICTBI, OJ1ap KYMBICIIBLIAP TOObIHA OPTAK, OOMYbI
MYMKIiH HeMece jkeKe CUrarTamagapra ue Oolybl MyM-
KiH. ©3 Ke3eriHje YIbIMABIK, (CBIPTKBI) (pakTopiap Kaci-
TOPBIHHBIH, YHBIMACTHIPYIIBUIBIK MPOLIECTEPIHE JKoHE
Oackapy CyOBeKTUIepiHIH opeKeTTepiHe OaliIaHBICTHI
[2]. Onap coHpmaii-ak FHUTBIMHU SIicTeMe TYPFBICHIHAH
GipKeJKi koHe SpTYpJi YHbIMAAp/A MPAKTUKANBIK €H-
Ti3yIiH YKcacTIFbl OOMTYbl MYMKiH HeMece HaKThl Yii-
BIMJapFa, canayiapra xoHe T.0. EHOek oneyeriH ka-
JILINTACTHIPY KOHE JAMBITY KYPBUIBIMBIHBIH, K€31epi
MeH (paKTOpPJIAPBIHBIH XKUBIHTBIFB! 1-KecTele KepceTii-
red. ¥UbIMHBIH €HOCK dJIeyeTiHiH opTypii Kypamjac
OesikTepiHe ocep ery HoTHkeci alTapiblKTaid e3re-
peni. IlepcoHanisl ocmapiay koHe MepCOHAIBI Map-
KETHUHT TeTIKTepiH MaiijajaHa OTBIPBIN, ilIKi KOpHopa-
THBTIK KYKBIKTBIK 0a3aHbl KYpY, COH/ali-aK KbI3MeT-
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Kep/iH JIaya3bIMbIHA COMKeC MATepHATIIBIK, ChIHAKBIHBIH
JIAMBIKTHI JEHTeHiH TeJiey, YilbiM eHOeK dJIeyeTiH Kabl-
TACTBIPY/Ibl KAMTAaMAcChi3 eTe/li kKoHe Oenri Oip Ke3eH-
Jie KbI3METKepiepiH TUIMALTIriHe acep eTefi. jiayasbl-
MBI, JKaChIHA, KbIHBICHIHA KOHE KbI3METKEP/IiH dJIeyMeT-
TiK MopTeOeciHe ColKec, OChUIAIA OHBIH QJICYMETTIiK-
nemorpadusUIbIK, Kypamaac GesniriHe ocep etemi. Ky-
MBICTBI THIMIi YHBIMIACTBIPY/IbI KOHE KOMAMIbl eHOeK
JKarIaiiapblH KAMTaMaChI3 €T€ OTBIPBII, YIbIM KbI3MET-
KepIiH JIeHCAYJIbIFbIH, OHIMAUIINH koHE TO3IMIiTIrH
CakTayFa Xarmafl KacaWbl, SFHU KbI3METKEP/iH IICH-
XO(hU3HONOTUSITBIK, JICYETiHIH THIMALTITH apTThIPabl.
Koci6u TananTap KyHeciH Kypy, COHal-aK KbI3MeTKep-
JiH Jlaya3bIMbl MEH OUTIKTUIIK dsieyeTiHe KOHbLIATHIH
TaJlanTapra CoMKec MaHcar IeH Kociou ecyni Oaranay,

OKBITY, TAMBITY XoHe OacKapy KypajigapblH Taijgaia-
Ha OTBIPHII, YHBIM KBI3METKEPAiH OUTIKTUIITIH apTTHIpY-
JIbl KAMTaMachI3 eTelli. KbI3BMETKepiH Oenrii 6ip aya-
3bIMJIAFbl KSCi0M QJieyeTi MeH THIMJLIIT, COHbIMEH Oip-
re OHBIH JKETUIAIpiIyl, SFHU KBI3METKEP/iH dJIeyeTiHiH
OUTIKTUTIK Kypamaac OeJiriHiH mamysl (OiUTiM JeHrefi,
KOCIITKOMIBIK, Kabinet) [3]. Con cusikTh, Garanay, OKbl-
Ty, JAMBITY JKOHE MAHCAIITHIK, KOCHapiay KypaalapbH
MaKcaTThl [aiialaHyMeH 6ipre KOPIopaTUBTIK MoJICHH-
€T MeH KbI3METKEPIIEP/IiH MiHE3-KYJIBIK, HOpMaJlapbIHbIH
CHIaTTaMasapbl OOUBIHINA MePCOHAFa KOUBUIATHIH Ta-
JIANTap/bl aHBIKTAY KbI3METKEPiH XeKe Kypamuac 0eJti-
TiHIH JaMybIHA OKeJie . (OHBIH BIHTAChl, KOMMYHHUKATHB-
Ti JaFAbUIAPH], MiHE3-KYJIBIKTAFbl TYJFAJIbIK, KACUETTEp-
IliH KepiHici) [4].

Kecre 2 - EHOek aJieyeTiH KalbITacThIPy, AaMBITY KYPbUIBIMBIHBIH (haKTOpIIapbl

Hepekkesnep ki pakTopmap CHIpTKHI (hakTOprIap
INcuxodusuo- 1. [eHcaymwlk kar- | Omip  canrtbl, ay- | EHOekTi yHbIMIacThl-
JIOTHSUTBIK, KOMITOHEHT | JIaibl Py apabIH OoJyBl, | py, EHOEKTI Kopray
XUMUSUTBIK, Toyell- | Ky#HeciHiH OOmybt
JUTIKTEp, JKaMaH
oneTTep
2. Kywmbicka kaoiner- | Keke ncuxonorusuiblk | EHOekTi yiBIMIa-
TLIK epeKIIeNiKkTepi, (yHK- | CTHIpY: JKYMBICTBIH
[MOHAJIIBIK, JKarAailbl | KapKbIHIBUIBIFHI,

Y3aKTBIFbI, KYpHOeTiJIi-
ri, eHOeKTi Kopray
KyHeciHiH 60ITybl

3. Te3iMaiIiK

[Mapiray, dusnMKambIK

JKarman
4 Kyike xyiecinig | Kyiike — xyHeciHiH | -
THII TO3IMAUTIT MEH
KOBFAJIFBIILITHIFbI
IJIEYMETTiK- 1.2Kacst KyHTi306erik *kac, 6uo- | Koprnopatusrik wmae-
JemorpaHsUIBIK, JIOTHSIIBIK, Kac HHET: YIBIMHBIH IIIKi
KOMIIOHEHT TaJlanTapbl MeH KYKBbI-
KTBIK 0a3achl
2.I'enpep I'ennep, oneymertik
COMKECTIK

3. Or0ach! xarnanbl

Ot6acel Meuiiepi, OT-
0aCBUIBIK, XKarJaibl, Oa-
JIaTapbIHBIH OOTybI

4. KapKbUIBIK, JKaFaai

TyprbIH yii Kargaiina- BIHTA-
PBl, MYIIKTiH OOJYHI,
JKMHaKTay KeJieMi MeH

HBICaHbI

Marepuangpix
JIAHOBIPY Kyiieci
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1. Binim nmenrefii

BuTiKTIIIK KOMITOHEHTI

JKanmel koHe apHaibl
OLTIMHIH GOJTyBl KOHE
TeHreii

Iepconanapl Garanay,
OKBITY JKOHE HaMBITY
Kyweci, MAaHCAIThI
JKocmapay xKyueci

2. Kocibmitik

ApHaiibl 61TIMHIH, Taf-
IBIHBIH JKOHE €eHOeK
JAFAbICHIHBIH,  KOJIEMI,
KYMBIC TIKipubeci

3.MIHTEIIEKT

Bomxawm, oiinay mkem-
JTIr, TaMyFa yMTbLTY

4. Kabinerrep JKanammsuigsik,
IIBIFAPMAIIBITBIK,
YHBIMIACTBIPYIIBLIBIK,
KabiseTi xaHe T.0.
1.EnOexke nereH | MotuBauus, Toptimn, | MoTHBaIms koHe MaK-
Kexe Kypamac Ke3Kapac OpblHAAIFAH Ky~ | car Koio Kyieci
MBICTBIH KeJIeMi MeH
caracsl
2.97neyMeTTeHy bIHTBIMAKTaCTBIK, KoprnoparusTik
YKbIMMEH KapbiM- | MOJIEHMET JKoHE Iep-
KaTblHAC, Oenen COHaJFa  KOMBIJIATBIH
Tajanrap, IepCcOHal-
Ibl  Oaranmay, OKBITY
JKQHE JIaMBITy XKyHeci,
MaHCaIThl JKOocHapiay
Kyieci
3.Tymra epekmenik- | TemmnepameHT, MiHe3,
Tepi TYJIFAJIBIK, epeKLIeNiK-

Tepi

4. KyHIBUTHIK, Oarnap-
JIaphl

MiHe3-KyJIbIKTa
KOPIHETIH  TYJIFAIBIK
KYHOBUIBIKTAp, ajlaM-
TepIIUTIK KacueTTep

Eckepry: 9nebuer aBTopiapsIMeH KYpacThIpbUIFaH [4]

Ocblnaiiia, NCUXO(PU3MUONOTUSIIBIK, — QJIEYMETTIiK-
JeMorpadusUTBIK, OLTIKTLTIK XKoHE XkeKe KypamaacTap-
Ibl acKapy MeXaHU3MiH NePCOHAIIBIH eHOEK dJeyeTiH
KAJIBINTACTHIPY (paKTOpiapbiHa (sFHH, €HOeK pecyp-
CTapbIHBIH KQKETTI TUIMAUIITIH KAIBIITACTHIPYFa XoHE
KaMTaMachl3 eTyre OarbITTaFaH hakTopiapra acep ery
Jen arayra OoJajibl) JKoHE IEePCOHAIIBIH eHOeK oJie-
yeTiH JambITy (baKTOpJapbiHA acep eTy peTriHie OiTik-
TUTIK TIeH Xkeke Kypampac Oeltiktepre ocep ety (sSFHu
YUBIMHBIH eHOEK pecypCTapbIHbIH jKaHA CarachiH ajTyFa
GarbiTTasFaH (pakropiap) [5].

Tikeneit yiibiM Hemece OipHellle KOpCETKIiIITepaiH
GeJtiri peTiHzeri nepcoHaIbIH €HOEK aJieyeTi YHbIMIPIK,
THIMAUTIKTI GaranaiThiH 9pOip KepceTKillke anTapiibl-
KTall ocep eTeTiHiH Oalikayra 6omnaasl. KophITeIHIBLIAN

KeJe, YABIMIBIK OacKapy carachiH Oaranay KesiHje Ou-
HAMMKAJIBIK €HOEK jKoHEe SKOHOMMKAIBIK THIMALTIK Kep-
CETKIIITEePiH, COH/Ial-aK, KT KOPCETKIIITep MeH dJie-
yeTTi eHOEeKTi MaijiaiaHy KepCeTKIllTepiHiH MOH/EPiH,
THIMAUTIK TaJIayblH XYPri3reH Ke3zie aqaMHbIH eHOeK
qneyeTiHe OailyIaHBICTHI CaHABIK ©3repiCTepIiH acepiH
KOCa aJlaMbl3. SJIEYMETTIK TICHXOIOTUSIIBIK KOPCETKIII-
TepiH OH MoH/epi Oonamiak Kb3METKepepiiH cara-
JIBIK, ©3repiCTEepiHiH TiKelel HOTHxXKeci Oombi Tabbuia-
Jbl. ¥HBIMHBIH OacKapy *yHeciHiH cara KepceTKilrepi
HEri3iHeH oJIeyeTTi aJlaMAapiIblH KYMBICHIH/A CaHIbIK,
canajblK KoHE KYPBUIBIMABIK €3repicTepai Tyaplpaibl
[6].

YUbIMHBIH KO3FayllIbl KYIITEPiHiH YTBIMJBI MiHE3-
KYJIKBl - 6HIM/Ii ®HIIpylli MEH TYThIHYIIB MaKCUMaJl-
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JbI THIMALTIKKE KOJI XKETKi3yre KoHe COJ apKbUIbI Haki-
JaHbl KeOENTyTe XKoHE IIbIFBIHIAPABI a3aHTyFa YMThUIA-
apl. TuimainikTi 6ackapy mMaceneci yHbIMHBIH TYPaKThl-
JIBIFBIH HEMece OHBIH JaMybIH KaMTamachl3 €Ty YIIiH
OCBI JaFplIapra KoJ KeTKi3yre MyMKiHAIK OepeTiH ap-
TYPJi YABIMAACTHIPYIIBLILIK, (pakTOpIapasl 6ackapy Ka-
KeT OOoNFaHa TYBIHIAWABL. AIIBIK KYie MOIETiHe Coit-
Kec, YHBIMIAP rOMEOCTATHKANBIK KYlenep OONbIn Ta-
ObUIabl, SFFHU OJIAp TYPAKThl KYHI (TYPaKTBUIBIKTHI)
caKTay YIIiH Y3/iKCi3 opeKeTTepai OpblHIayFa YMTbLIA-
Ibl. TypakTbUIBIK - XKYHEHIH e3repicci3 Kaiyra, yHeMi
KaJIIbIHA KENITipyTe jKoHe 3aTTapAblH KATBIITACKaH Tap-
TiOiH KaliTanayra ymTeutysl [7]. amy, KepiciHiie, e3re-
pyre YMTBUTY: CBHIPTKBI JKafJalIapablH 9CepiHEH KoHe

imki pakropnapabiH KbIChIMbIMEH. TYPaKTHUIBIK [EH
Jamy 6ip-OipiHe KaWIlibl Kesesi, Oipak onap yHbIMHBIH
OpraHMKAJIBIK JKOHE CO3Ci3 KO3FayIlbl KYIIi OOJIbII Ta-
ObUTazbl. [laMy MeH TYPaKThUIBIKTBI KaMTamachl3 €Ty
YIIIH YKcac 9JIeMeHTTep KakeT: opTypiii agamaap, op-
TYPJi KOpiap, 9pTypii YHBIMJIBIK, KYPbUIBIMIAP JKOHE
Oackapy omictepi.

BaTbICThIK, TEOpHsI MEH MPAKTHKa[a YIbIMIAPIbIH
TUIMIUTITIH ONApIBH eMip CYpy AMHAMHUKACHIHIA Oara-
Jay maceneci keOipek 3eprrene/i. ¥HUbIMHBIH XaJblKa-
PATBIK, SKOHOMUKAJIBIK, KAybIMIACTHIKTAFBl THIMIUTITIH
AHBIKTAY TMapaJTUTrMACHIHBIH JIaMYBIH 3-KecTele Kepce-
TEHiK.

Kecre 3 -¥HbIMaacThIpy THIMALTITIH Oaraay/IbiH OaThICTBIK MapaJirMachl

Kesen YilbIMHBIH THIMALIIriH 0aFajay Kputepuiiiepi

1920 xx. Hiorion mozeni (Du Pont Model); aBectnnus kaitapsivel (ROI).

1927 xx. Akiugra makkangarel Taza naga (EPS); Axuuys OarachbIHBIH Maiiiara KaTbIHA-
col (P/E).

1980 k. AKUMSIIap/BIH HAPBIKTHIK, XKoHE 0alaHCTBIK KYHBI apachiHaarsl KatbiHac (M/B);

MeHnmikTi kanuraasiH Ta0bIcTUIBER (ROE); Taza akTBTEpIiH TaOBICTHUTBHIFBI
(RONA); Akmma arbiabl (Cash Flow).

DKoHOMUKANBIK KocbutraH KyH (EVA); TlaiibI3, caiblk skoHe AWBUAECHATEPII
teneyre aedinri kipic (EBITDA); HapbikTeik KocbutraH KyH (MVA); banan-
crasiraH Kepcetkimrep xyiteci (BCD); Akumonepinepais skanrsl Tadbichl (TSR);
WHBecTuimsAIanFaH KaUTaIIBH akina aFsiHBHBH Kipici (CFROI).

Eckepry: 9nebuer aBTopiapbIMEeH KypacThipbUiraH [8]

1990 - kazipri yakpl-
TKA JeHiH

TepcoHasnapiH eHOEK QJIeyeTiH TaMBITYIbIH MaKCaThl
- eHOEeK oJIeyeTiH CaHIbIK, CaIlaJIbIK JKoHE KYPhLIBIMIIBIK,
TYPJCHIIPY apKbUIbl YIBIM MEPCOHANIBIHBIH )XYMBIC Ka-
OLIeTTLIIriH apTTHIPY. [lepcoHanIbiH eHOeK QJIeyeTiH 1a-
MBITY MIHIETTEepi, ONapIbl iCKe achlpy KOFaphla Kep-
CeTUITeH MakKcaTTapra KOJ JKeTKi3yre MYyMKiHAiK Oe-
peni:
¢ YUBIMHBIH OCHI K€3eH/Ie KBI3METTiH ONepanysuIbIK, TeX-
HHUKAJIBIK JKOHE CTPATETMsIIbIK, MaKCcaTTapbiHa KO JKeT-
Ki3y YIIIiH KaXeTTi eHOEeK dJIeyeTiHIH KaKeTTi KeJieMiH
aHBIKTAY;
* CHIPTKBI JKoHE illIKi XKaFaaiiapabpl ecKepe OTHIPBII Ja-
MBITY

* YIBIMHBIH €HOEK 9JIeyeTiHiH KQKETTi )KoHe HAKTHI JIeH-
refliHe CoMKecTirin Oakpuiay (ke3eH ik Oaraiay);

* MEepPCOHAJIbIH eHOCK QJIeyeTiH AaMbITy (pakTopaapbiHa
acep eTy apKbUIbl YHBIMHBIH CTPATerHsUIBIK JaMy Hep-
CrIeKTUBAJIapbiHa Oar/apiiaHFaH YHBIMHBIH €HOEK aJie-
YEeTiHiH ecyi MeH KaKcapyblH KaMTaMachl3 ety [9].

KopbIThIHabIL. [lamMy TIpolieciHiH MaKcaTTapbiH, MiH-
JIETTEPiH JKoHE epPeKIISNIKTEPiH eCKepe OTBIPHII, 013 eH-
OeK aJIeyeTi CaHaTBhIHBIH JeHTelJIepiHe, OHbIH JaMy (ak-
TOp/Iapbl MEH Ke3/iepiHe ColKec MepCOHANABIH eHOEK
QJIeyeTiH JaMbITy OaFbITTapbIHBIH Ma3MYHBIH KapacTbl-
pambi3. Ic xy3iHae eHOek oJeyeTiH NambITy YAepiciH
MIAPTTH TYpAIe ©3apa OaMIaHBICTBI YIII callaFa KbICKap-
Tyra Gonajpl: caH/bIK (€HOeK OHIMIUIriH KaMTamMachi3
eTy), canajblK (MepcOHAJIbIH KY3BIPETTUIIIT MEH Ky-
3BIPETTLIIrIH apTTHIPY) KoHE KYPBUIBIMIBIK ©3repicTep
(mepcoHan KypbUIBIMBIH OHTalIaHapIpy). Kagpaapasx
€HOEK 9JIeYeTiHIH JaMybl TIEPCOHAI/IBIH, CaNaJIbIK, XKoHEe
CaHJbIK, CUMATTaMaJIapbIHBIH ©CyiHe, KeHeloiHe, kKakca-
pybIHa, KaKcapyblHa okeneni. EHOek oneyeriHiH caH-
JIbIK, )KOHE CalaiblK CHUMaTTaMalapblH JaMBITY TCIIIEpi
HIepCOHAJIIBI OaCKAPY/IbIH €Ki KeH TaparaH Ty KbIpbIM/ia-
MACBIHBIH Ma3MYHBIH KepceTe/li: «eHOEKKe CYpPaHbICThI
JKocTapiay» kKoHe «ajiaM KaluTajbl» yrbimaapbl. COHbI-
MEH Karap, WHHOBALMSUIAPABI JKOcHapiay KoHe eHTi3y
Ke3iHJe OJap/IbiH KbI3BMETKEPIiH eHOEK aJieyeTiHe acep
€Ty CUIaThl MEH [OPEeXeCiH FaHa eMec, COHBIMEH Oip-
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Te OCHI acepiiepaeH TYBHIAUTHIH BIKTAMAJ CaIapIb Aa
eckepy Kaxer [10]. EHOek MOTEHIMABIHBIH, CaMabIK,
JKOHE CaH[BIK, CHITATTaMaJIapbIHBIH apTYBI CO3CI3 YIBIM-
Jarbl KYPBUILIMABIK, e3repictepre okesnesi. COHObIKTaH
MIEpCOHAJIIBIH, MaKCaTThl €HOEK aJIeyeTi y3aK Mep3iM-
I TIepcrieKTUBaga KhI3METKepIiH Ka3ipri yakpITTa Oei-
rimi 6ip Jaya3bIMAArbl JaWBHIBIFEI MEH THIMIUIITIHIH
JIOpeKeciMeH FaHa eMec, COHBIMEH KaTap OHBIH JaMy
MYMKIH/IKTepiMEH Ji¢ CUIIaTTaJaThIHBIH €CKepy MaHBbI-
30pl. y3aK Mep3imai. Toxipube kepceTKeHaen, YHbIM-
JaFbl aJAMHBIH POJIi apTajbl KoHe OYJI QJIeyeTTi JIaMbl-
TyObl 6acKapy IMPOIECiH eHri3y KaKeTTUIIriHe oKesei.
By namy yiBIMHBIH MaKcaThIMEH HeMece MaKcaTTaphl-
HBIH KYHECiMeH aHbIKTajiFaH OarbITKa ve OOJTybl KepeK.
Kanpibik, oeyerTi AamMbITyIpl OacKapy YIIiH KbI3MeT-
KepiH 9JieyeTiHiH opOip Kypammac OeIriHiH opeker
€Ty MeXaHU3MIH TYCiHe OTHIPHITI, OHBIH pe3epBTepi MeH
MYMKIiHAIKTepiH OapblHIIA TONBIK TaiJalaHyFa acep

eTeTiH e3apa OalTaHBICTHI IMapayiap KYHeciH a3ipiey
©Te MaHbI3bl. DKOHOMHUCTED, JIeyMETTaHyLIbIIAp, €H-
6ek (pU3MONOrTaphl XKoHe OacKa a KenTereH MamMaHap-
JIbIH FBUIBIMU 3€pTTEYJIEPiHiH HOTHXeepi eHOeK eHiM-
JiTrin Kabinerrepre Kapai yHWBIMIACTBIPY KOHE «TO-
JIBIK, TIOTEHIUAJIBIK, KYIITE» KYMbIC iCTeyre Karmai
JKacay eceOiHeH apTTHIPYIBIH eJieylli pe3epBTepiH Kep-
cereai. EHOek eHiMiIiriHe YABIMHBIH OHAIPICTIK aJie-
yEeTiH apTThIpyFa OarbITTaJIFaH IIapaiap Ja acep eTeli
(’kaHa eHJIpIC TEXHONOTUSUIAPbIH €HI13y, MeXaHUKaJIaH-
JIbIPY, aBTOMATTaHIbIPY, OHAIPICTIK MpPOLIECTEPAi KOM-
NBIOTEPJICHAIPY KoHe T.0. JopexeciH apTThipy). bipak
OyJI mapanapibl icke acelpy eHOeK oJeyeTiHiH Taarl
eTIJIETiH )aHa CarnachblH KAJIBITACTHIPYMEH, OHBIH THIM-
JUTITiH KaMTaMachl3 €TyMEH JkKoHe OfIaH 9pi OHBIH THIM-
JIUTITiHIH KeJleci JeHredin ainy MyMKiHAIr peTiHae eH-
Oek oJsieyeTiH JaMbITYMeH Karap Kyprisijice raHa Ta-
OBICTBI OOTYbl MYMKiH.
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