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DEVELOPMENTS OF STATE POLICY OF GEORGIA ON ENVIRONMENTAL IMPACT IN
AGRICULTURE

Pavliashvili S.,
Doctor of Economics, Professor, Academician,
Tokmazishvili M.

Doctor of Economics, Professor, Eastern European University

Abstract

DOI: 10.5281/zenodo.7727097

The article describes agro-technological difficulties and environmental changes in Georgian agriculture that
have an economic and social impact on agrarian relations. Additionally, the potential possibilities of agricultural
development to neutralize negative changes in the environment are presented. It is noted that to develop the
agricultural sector and mitigate the effects of climate change and reduce emissions, activities should be conducted
in three directions: technological, economic-institutional, and social. A description of each of them is provided,
and the emphasis is made on agro-technological innovations, rational management, and security measures, as well
as on green financing opportunities and defining social progress.

Keywords: Georgia, Agriculture, climate, technological, economic-institutional, social strategy.

Georgia has a geographical location characterized
by multiple reliefs, diverse land, and a specific climate
that covers almost all climatic zones, and causes many
negative consequences of environmental change. Envi-
ronmental attributes affect the productivity of agricul-
tural labor and its yield, as well as cause changes in cli-
matic conditions.*

According to the Strategy of Agriculture and Ru-
ral Development of Georgia (2021-2027), the charac-
teristics of Georgia are processes such as the increase
of the dry area of regions; the activation of soil salini-
zation processes; rapid mineralization and degradation
of soil organic matter; increase in intensity and fre-
quency of frosts associated with lowering humidity; the
creation of favorable conditions for the spread of pests
and diseases due to the increase in temperature in win-
ter; the activation of erosion processes in some humid
regions due to the growth of sediments ( Agriculture
and Rural Development Strategy of Georgia 2021 —
2027).

In Eastern Georgia, most crops are sensitive to cli-
mate change, such as wheat, sunflower, vegetables, and
corn; in South Georgia - potatoes. The crops in Western
Georgia - tea, citrus, vines, and corn - are less sensitive
to climate change. Despite such a difference in the cli-
matic conditions of both sides of the country, require-
ments for agricultural development contain adaptation
to environmental conditions and neutralization and mit-
igation of the negative consequences of interaction with
it. It is an actual topic, the interest of which is growing
more and more.

Climate change causes soil erosion, destruction of
windbreaks, washing away, and acidification. Drought
has increased in the bar, and rainfall in the mountains,
the growing season has changed, the vegetation period
has shortened, the adaptability of crops has changed ac-
cording to zones, pests and diseases have multiplied,

Y In the article, we present climate and environmental impact
in one context, although the latter is a broader concept.
(Regarding this, see: Overview of Environmental Risk
Analysis by Financial Institutions, Network for Greening the

their reproduction periods have been extended, new
kinds of viruses and rodents have appeared.

Agriculture's impact on climate change is exacer-
bated by the use of synthetic fertilizers, ether fermenta-
tion of domestic animals, manure management, etc.

Agriculture accounts for 25.5% of greenhouse gas
emissions in Georgia, and carbon dioxide and methane
emissions related to animal husbandry account for
14.5% of human-caused emissions, that is more than in
the transportation sector. As a whole, 30% of harmful
emission caused by human activity is created in
agriculture. 35% of agricultural land is degraded
(Shatberashvili E, 2014).

In addition to agro-technological difficulties, en-
vironmental changes also have social impacts related to
food security and safety, the continued physical and
economic access of all people to sufficient, safe, and
varied food necessary for their active and healthy lives,
as well as price increases further exacerbate poverty in
rural and urban areas and affects the public health status
of the country; the cultural and traditional attitude of
the population to the land and its management gives rise
to such social processes as two-way migration from the
city to the countryside in the summer and from the
countryside to the city in the winter.

From the point of view of food security, farms
with a land area of less than 0.5 ha and residents of
mountainous regions are among particularly high-risk
groups. In Georgia, 98% is family farming. The con-
sumption of home-cooked food is very high in villages
- 53%, in small towns - 25%, in the mountains on aver-
age - 51%, and in bars - 31%. (Shatberashvili E, 2014).
The segmentation of lands and small land ownership
creates social causes in the development of poverty and
food security.

Financial System (NGFS), September, 202, p. 4.,
https://www.ngfs.net/sites/default/files/medias/documents/o
verview_of_environmental_risk_analysis_by_financial_insti
tutions.pdf
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According to the 6th Assessment Report of the In-
tergovernmental Panel on Climate Change (IPCC), cli-
mate adaptation in developing countries tends to be au-
tonomous and focused on water-related management,
while in developed countries, in contrast, it is focused
more on urban-oriented policies (IPCC, 2022, 556).

Agriculture has the potential to reduce carbon di-
oxide emissions by improving cropland and pasture
management, rehabilitating degraded soils, and better
bioenergy and water management, in livestock -
through rotational grazing systems, introducing organic
manure management, methane capture (by the develop-
ment of biogas production), improving feed and feed
additives, and other.

Therefore, reforming agricultural policy and clar-
ifying the direction in order to fight against environ-
mental changes becomes a subject of discussion world-
wide.

EU policy in the field of agriculture and climate
change (CAP) consists of three directions - market pro-
motion, income promotion, and rural development.
With this aim, funds are allocated for direct subsidies
of market-related expenses and for rural development.
It also advocates "green subsidies” for the implementa-
tion of environmental/climate standards, subsidies for
the development of young farming businesses, and
grants (investment assistance, subsidies) for the devel-
opment of degraded/contaminated regions.

In order to develop the agricultural sector in Geor-
gia and mitigate the effects of climate change and re-
duce emissions, activities will be conducted in three di-
rections: technological, economic-institutional, and so-
cial.

Rapid response to droughts, floods, and other ex-
treme events in agriculture from a technological point
of view requires the preparation and implementation of
plans, the introduction of innovative methods of irriga-
tion management and water use, as well as the reduc-
tion of the use of nitrogen-containing fertilizers, the
prevention of the burning of agricultural waste; preven-
tion of erosion, etc.

From an economic point of view, emphasis is
placed on subsidies, insurance, and green financing
through the introduction of various programs.

The importance and volume of green loans in the
global world are increasing more and more (Green
Credit Guarantee Schemes for MSMEs, 2022: Farah
Imran Hussain, 2020). Its use in Georgia is only in an
embryonic state, however, the focus in the future
should be on the promotion of "green financing" policy,
where the degree of state involvement (participation in
loans, subsidies, insurance, and allocation of grants,
etc.) will significantly increase the environmental im-
pact policies. In this direction, the National Bank of
Georgia has developed the concept of loan repayment
in accordance with changes in climatic conditions (en-
vironment), as well as with social and governance is-
sues, (ESG), the implementation of which began in
2022.

In the direction of agro-insurance, the main goal is
to develop the insurance market in the agro-sector, pro-
mote agricultural activities, and increase the competi-
tiveness of persons employed in the agricultural sector.

On the initiative of the Ministry of Environmental Pro-
tection and Agriculture of Georgia and with the financ-
ing of the Danish International Development Agency
(DANIDA), the program for supporting young entre-
preneurs in rural areas - "Young Entrepreneur” - was
launched in 2018. The main task of the program is to
promote economic growth and reduce poverty in the re-
gions by providing financial and technical assistance to
young people, and the main goal is to develop the pri-
vate sector in the regions, promote the involvement of
young people in business and make investments in the
production/sale chain of agricultural products.

Institutional measures, in our view, will have a
positive impact on the non-productive use of resources
including the introduction of certification systems and
the imposition of fees for ecological/environmental
protection or climate services.

From the social point of view, the impact on the
environment should be determined by the progress that
the regions achieve with using of multi-factorial social
indicators revealing food security, health status growth,
education expansion in environmental issues, social
awareness raising, and other.

All these measures are not exhaustive, the field is
wide and there are many practical examples in the
world to influence the environment, but their effective-
ness is only fragmentary. Accordingly, there is a need
for the generalization of complex, best practices, which
should be preceded by the formation of a unified sys-
tem of country assessments that will combine eco-
nomic, management, and security rational activities.
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Some of the data on the soybean seeds oil content were obtained by nondestructive NMR relaxation method
for conditions of rainfed soybean fields. After harvest 2021 the minimal oil content was in the seeds of soybean
variety Pentata (14,6+0,2% for the seeds with dry weight 100-150 mg and 14,9+0,4% for the seeds with dry weight
200-250 mg) and the maximal oil content was in seeds of soybean variety Ladutsa (19,3+0,3% for the seeds with
dry weight 100-150 mg and 19,7+0,5% for the seeds with dry weight 150-200 mg). The oil content in seeds in-
creases upon insufficient water provision of rainfed soybean field (Pentata, 2020 and 2022): 18-19% for the seeds

with dry weight 100-250 mg.

Keywords: soybean seeds, oil content, RMN relaxation, rainfed field.

Seed oil content is important in the study of the
genetic diversity of soybean. Cultivated soybean seeds
have an oil content of approximately 18-22%, whereas
wild soybean seeds contain about 8-10% oil [Patil G.
et al., 2018]. Severe drought may change soybean seed
oil content [D. L. Dornbos Jr. & R. E. Mullen,1992].
The variations in oil contents of seed were attributed
largely to the differential rainfall during the seed filling
stage [Vollmann J. et al., 2000]. In the conditions of
Mississippi State University (USA, 33°28” N, 88°47’
W) the oil content of soybean seeds was 20,2-22,5% in
the pot experiments with 10 soybean varieties [Poudel
S. et al., 2023]. In the conditions of Brasil for various
soybean varieties the oil content of soybean seeds was
12-20% in the pot and field experiments [Filho M.M. et
al, 2001]

The aim of our work was to evaluate the oil con-
tent in soybean seeds of some varieties in 2020, 2021
and 2022 (different rainfall conditions).

The studies were carried out in 2020 -2022 at the
fields of the Institute of Genetics, Physiology and Plant
Protection (IGFPP), in soybean cenoses with traditional
cultivation technology (400*10° plants/ha, row spacing
45 cm) with the different maturity group (MG) varie-
ties: Pentata (MG I11) and Ladutsa (MG Il). To assess
meteorological conditions was used the relative precip-
itation index (RPI) - the ratio of precipitation sum for
the given period P and the long term average for the
same period P expressed in percent, RPl = P/P*100%;

for long period (from quarter to year) are such criteria
of RPI value: 0-49,9% (extremely dry), 50,0-74,9%
(very dry), 75,0-89,9% (dry) and 90,0-110,0% (aver-
age) [Kaczorowska Z., 1962; Bak B., Labedski L.,
2002].

After the discovery in 1946 of the phenomenon of
nuclear magnetic resonance (NMR), this method has
also been used to determine the oil content in seeds. The
use for biochemical purpose of the physical method,
nuclear magnetic resonance and its improvement allow
to do numerous rapid determinations of seed oil content
during short period and significantly improve perfor-
mance of analysis. Determination of oil content in
seeds by NMR relaxation method is a clear, nonde-
structivel, fast and accurate alternative to traditional
liquid chemistry methods. The oil content determined
by NMR relaxation method strictly corresponds to the
amount of oil extracted from the seeds by organic sol-
vents [bemukos N.®., Cazonenko M.K., 1966] and that
is why the NMR relaxation method for determination
of seed oil content is one of the international standards
[1SO 5511:1992 (en), ISO 10565:1998]. The technique
is applicable for sufficiently dry seeds, for soybeans -
no more than 14% water.

Table 1 shows the data on water content in seeds
for oil content determination by NMR relaxation
method.
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Table 1
Water content in seeds for oil content determination by NMR relaxation method
Variety Harvest year Water content, % dry weight
Pentata 2020 10,0+0,4
Pentata 2021 11,240,3
Pentata 2022 13,3+0,3
Ladutsa 2021 9,0+0,0

Due to longer storage the water content in more by comparing echo-signal amplitudes from seeds with
aged seeds of Pentata variety (harvest 2020 and 2021)  echo-signal amplitudes of calibration standards with
was less than those of harvest 2022. different oil contents in glass chips.

The NMR measurements were performed on indi- Figure 1 shows the calibration standards for oil
vidual seeds. The oil content of seeds was determined  content determination by NMR relaxation.

Figure 1. Some of the standards with different oil content in glass chips. For calibration was used soybean oil,
obtained from soybean seeds soybean Bucuria, harvested in 2011. The oil from the seeds was obtained from
soybean meal after two extractions by toluene.

The data on oil content in seeds of soybean varieties Ladutsa and Pentata (harvest 2021) are shown in Figure 2.
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Figure 2. The oil content in soybean seeds of Pentata and Ladutsa varieties (harvest 2021). Each dot
corresponds to a separate individual seed.
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Table 2 shows the data on oil content determination by NMR relaxation method for different groups according

the seed weight.

Table 2

Oil content in seeds of different weight for soybean varieties Pentata and Ladutsa (harvest 2021)

Variety Individual seed weight, mg Oil content,
range average % dry weight
100-150 12844 14,6+0,2
Pentata 150-200 17742 14,8+0,2
200-250 21445 14,9+0.4
250-300 269+16 15,0+0,3
Ladutsa 100-150 12344 19,340,3
150-200 15742 19,7+0,5

Based on the relationship between precipitation
and potential evapotranspiration for Chisinau [Potop
V., Boroneant C., 2014] with a view to biological par-
ticularities of soybean ontogenesis, have been analyzed
the meteorological conditions of the soybean growing
year for 8-months (from 1/09 last year to 30/04 of the
harvest year) and 10-months (from 1/09 last year to
30/06 of the harvest year) periods. According to long-
term average data for these periods, 326 and 444 mm
of precipitation falls in Chisinau. For 2021 soybean
seeds 8-months value (September 2020/April 2021)
was 309 mm and 10-months value (September
2020/June 2021) was 450 mm. In meteorological terms

[Kaczorowska Z., 1962; Bak B., Labedski L., 2002] the
indicated periods of moisture accumulation for the
seeds of the 2021 harvest were characterized by an RPI
value of 95 and 101% (average).

Based on the meteorological data of 2021, from
the data of Table 2 it follows that under normal condi-
tions of water supply, soybean seeds of the Pentata va-
riety are characterized by a lower oil content compared
to the Ladutsa variety: 15 and 19%, respectively (by dry
weight of seeds).

Data on the oil content in the seeds of soybean va-
riety Pentata (harvest 2020, 2021 and 2022) are pre-
sented in Figure 3.
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Figure 3. The oil content in soybean seeds of Pentata variety, harvest 2020, 2021 and 2022. Each dot
corresponds to a separate individual seed.

Table 3 shows the data on oil content in seeds Pentata variety (harvest 2020, 2021 and 2022) for different

groups according the seed weight.
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Qil content in seeds of different weight for soybean variety Pentata (harvest 2020, 2021 and 2022)

Table 3

Harvest year Individual seed weight, mg Oil content, % dry weight
range average
100-150 119+4 18,2+0,3
2020 150-200 173+5 19,2+0,3
200-250 21642 18,2+0,3
100-150 128+4 14,6+0,2
2021 150-200 1772 14,8+0,2
200-250 21445 14,9404
250-300 269+16 15,0+0,3
100-150 1364 18,0+0,3
2022 150-200 17443 18,2+0,2
200-250 209+2 18,6+0,4

Based on the relationship between precipitation
and potential evapotranspiration for Chisinau [Potop
V., Boroneant C., 2014] with a view to biological par-
ticularities of soybean ontogenesis, have been analyzed
the meteorological conditions of the soybean growing
year for 8-months (from 1/09 last year to 30/04 of the
harvest year) and 10-months (from 1/09 last year to
30/06 of the harvest year) periods. According to long-
term average data for these periods, 326 and 444 mm
of precipitation falls in Chisinau. For 2021 soybean
seeds 10-months value (September 2020/June 2021)
was 450 mm, and for 2020 and 2022 soybean seeds
these values were 258 and 196 mm. In meteorological
terms [Kaczorowska Z., 1962; Bak B., Labedski L.,
2002] the indicated period of moisture accumulation
for the seeds of the 2021 harvest was characterized by
an RPI value of 101% (average), and for the seeds of
the 2020 and 2022 harvest — by an RPI value of 58%
(dry) and 44% (extremely dry).

For 2020 and 2022 soybean seeds 8-months mete-
orological values were 108 and 168 mm. In meteoro-
logical terms [Kaczorowska Z., 1962; Bak B., Labegdski
L., 2002] the indicated periods of moisture accumula-
tion for the seeds of the 2021 harvest were character-
ized by an RPI value of 101% (average), and for the
seeds of the 2020 and 2022 harvest — by an RPI value
of 33% (extremely dry) and 52% (dry). Insufficient pre-
cipitation over 8 months of moisture accumulation
(September 2021/April 2022) continued in May and
June 2022 (21 and 7 mm, respectively) and resulted in
severe meteorological drought for 10-months period
(September 2021-June 2022) with an RPI of 44%.

Based on the meteorological data for 2020, 2021
and 2022, it follows from the data in Table 3 that soy-
bean seeds of the Pentata variety under normal condi-
tions of moisture supply (2021) are characterized by a
reduced oil content compared to the conditions of ex-
tremely severe drought (2020 and 2022): respectively,
15 and 18- 19% on dry seed weight.

Conclusion

The minimal oil content in seeds was determined
for soybean variety Pentata at harvest 2021 — 14,6-
15,0% dry weight (14,6+0,2% for the seeds with dry
weight 100-150 mg and 14,9+0,4% for the seeds with
dry weight 200-250 mg). The maximal oil content in
seeds was determined for soybean variety Ladutsa at
harvest 2021 — 19,3-19,7% dry weight (19,3+0,3% for

the seeds with dry weight 100-150 mg and 19,7+0,5%
for the seeds with dry weight 150-200 mg).

The oil content in seeds soybean variety Pentata
increased upon insufficient water provision of rainfed
soybean field. After harvest 2020 (RPI 33% for period
from 01.09.2021 untill 30.04.2022 corresponds to ex-
tremely severe meteorological drought) oil content in
seeds of this variety became higher (than after harvest
2021) - 18,240,3% for the seeds with dry weight 100-
150 mg and 200-250 mg; and 19,2+0,3% for the seeds
with dry weight 150-200 mg. After harvest 2022 (RPI
44% for period from 01.09.2021 untill 30.06.2022 cor-
responds to extremely severe meteorological drought)
oil content in seeds of this variety became higher (than
after harvest 2021) - 18,0-18,6% dry weight
(18,0+0,3% for the seeds with dry weight 100-150 mg
and 18,6+0,4% for the seeds with dry weight 200-250
mg).
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JlesTenbHOCTH MaJloro M CpefHero Ou3Heca HIN
KakK eIlle TOBOPAT MaJloro M CPeIHEero NpeaArnpUHUMA-
tenbcTBa (manee — MCII) yaensercst 60sbI10e BHUMA-
HHE B COBPEMEHHBIX YCJIOBUSAX XO35IICTBOBAHUSA 00JIb-
HIMHCTBA CTpaH MHpa. POpMUpPOBAHKE 3TOTO CETMEHTA
HpeJCTaBiIAeTCs BaxkHbIM, ockoinbKy MCII sBisieTcs
4aCThIO HAIMOHAIIBHON SKOHOMUYECKOH CUCTEMBI, BHO-
CUT CYIIECTBEHHBIH BKJIJ C COLHAIBHO-3KOHOMMYE-
CKOE pa3BUTUE TOCYIapcTBa. Peammusyemsle B 3TOM
HaNpaBJIEHUX MEPOIPUATHS HOCAT XapakTep HaLUO-
HAJIBHBIX IPOEKTOB, TSI peau3aui KOTOPHIX pa3pada-
TBIBAIOTCSI PA3IIMYHBIE TOCYAAapPCTBEHHBIE MPOTPAMMEI
(hMHAHCOBON M WMHOM MOANEP)KKH MpPEINPHHUMATENb-
CTBa B Pa3iIMUHbIX (opMax, COBEpIICHCTBYETCSI HHCTH-
TyLIMOHAJIbHAs Cpefia B LIENAX CO3[JaHUs yCIOBUH, CTH-
MyJupyroumx passurue MCIL

MCII pa3BuBaeTcs MO ONPeAEIEeHHBIM SKOHOMM-
YECKHM M COLMAIIbHBIM 3aKOHAM, HMEET CBOU 3aKOHO-
MepHocTH. [Tonsitue MCII npuHATO OTOXIECTBISATH C
HNOHSATHEM MpPEINPUHUMATENBCTBA U HpPEANpPUHHMA-
Tensi. ITO OOYCIIOBJIEHO TEM, YTO 3TUM CETMEHTOM
YOPaBIAIOT, KaK IPaBHJIO, CaMH YUYPETUTEIH, COO-
cTBeHHUKH. OHH ONpENENSIOT MHCCHIO, CTpaTerude-
CKHE IeTH U 33Ja4M CBOCH AEATENbHOCTH, HEMOCpeI-
CTBEHHO y4YaCTBYIOT B PEaIM3aLNH ITHUX LIeJIeH, yIpas-
st MIPOM3BOJICTBOM, cOBITOM u HUHBIMHI
HaNpaBIECHUSIMH PAaOOTHI CO3IaHHOTO TMPEANIPHUATHS.
CKJIOHHOCTh K TNpEeIIPUHUMATENIBCTBY — 3TO, 0€3-
YCIIOBHO, 0C000€ CBOMCTBO OTJEIHHOM YacTH Ipax/IaH.
370 JF011, CHOCOOHBIE TeHEPUPOBATH UJIEH, PUCKOBATH
COOCTBEHHBIM HMYIIIECTBOM, a IIOPOH U 3]I0POBBEM, 3a-
pabaTbIBalOIINEe CaMU U TIPEJOCTABIAIONINE BO3MOXK-
HOCTH 3apabaThIBaTh JIPYTUM, HECYIIHNE COLHUAIbHYIO
OTBETCTBEHHOCTh ITOCPEJICTBOM CO3/IaHUS Padbodmx
MECT U YIUIaTHl HaJIOTOB.

Cocrosiaue, pazmep nosist MCII B popmupoBanum
BBII oka3biBacT BIUSHHE Ha CIIOCOOHOCTh TOH WU
HWHOW CTpaHbl CBOEBPEMEHHO aJlallTUPOBATHCS B YCIIO-
BHSIX BBICOKOW H3MEHIEMOCTH, BOJATHILHOCTH Pa3iny-
HBIX BHCIITHHUX ¥ BHYTPEHHUX (DaKTOPOB, OKA3BIBAIOIINX
BJIMSTHUE HA IKOHOMHUKY.

Uzyuenuro gesrensHoctd MCIIL, nuHBIMU cllOBamMH,
MIpeIPUHAMATEIBCTBA YICICHO OONBIIOC BHUIMAHHE B
SKOHOMHYECKOH Hayke. M3ydeHue eHOMEHa Ipepu-
HUMATEJIbCTBA HaYaJlOCh C Pa3BUTHEM 3KOHOMMYECKUX
(pBIHOYHBIX) OTHOIICHWH. B Tpymax y4eHbIX 3KOHOMH-
CTOB Pa3JIMYHBIX 30X PACCMATPUBAIICH OTIUYUTEIb-
HBIE IPU3HAKH MIPEITPUHUMATENLCTBA, OTIPEIEIISIOIINE
€ro UIACHTH(DUKALIUIO.

Knaccuk skonomuueckoit Teopuu A.CMHT K TIpH-
3HaKaM TPeANPUHUMATENbCTBA OTHOCKII BIIAJICHUE Ka-
MUTAJIOM, HaJUYMEe KOMMEPYECKOH HJIeW, HaIlpaBJiCH-
HOW Ha TIOJyYeHHEe TPUOBLTH, C IPUCYTCTBHEM SKOHO-
Mu4eckoro pucka. A.CMHT chOpMyIHpOBAI TaKXke
STOMCTUYHBIA MOAXO0/ NPEANPUHUMATENS K OCYILECTB-
JIEHUIO YKOHOMHYECKOH fesitenbHocTH. [1].

Ha sroucTuueckyio COCTaBISIONIYIO TPEATPUHH-
MaTeNbCKON AESTEIHbHOCTH C OJTHOM CTOPOHBI M COITH-
AIBHYIO BBITOY JIUIsl OOIIECTBA U TOCYIapCTBa C APYTOM
cTopoHbl ykazpiBan K.Mapkc, «....cTpeMJIeHHE Kax-
JIOTO K CBOEH COOCTBEHHOH BBITOJIE, CBOCKOPBICTHE,
JIMYHBIN uHTEpec. Ho MMEHHO Mo3TOMy, YTO KaxAbli
3a00THUTCS O TOJIBKO O ceOe, U HUKTO He 3a00HTCs O Ipy-
TOM, BCE OHHM B CHJIy TapMOHHU BelIed W Onaromaps
BCEXUTPOCTHOMY MPOBEJCHHUIO OCYILECTBISIIOT JIUIIb
JICII0 B3aUMHOM BBITOJIBI, OOIIEH MMOJB3BI U OOIIETO MH-
Tepeca [2].

OpurrHanbHbIe TPU3HAKA MPEANPUHIMATETHCTBA
OBUTH BBIJICNICHBI HEMEIKUM SKOHOMECTOM B.30MOap-
TOM, KOTOPBI OTMETHJI B 3TOM COLIMAJILHOM SIBJICHUH
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JIB€ IIPOTUBOIOJIONKHBIX CYIIHOCTU. C OHOW CTOPOHBI
HaJlM4he HKOHOMMYECKOH CBOOOMBI, IpEANpUHUMA-
TENIBCKOTO JIyXa, CIIOCOOHOCTH K PUCKY, TEHEPUPOBAHHE
uael, ¢ Opyroil — yMEpeHHOCThb, PacCyAUTENbHOCTD,
pac4eTINBOCTb, PUMEPHOCTh U TPHIICKAHUE, BOOO-
IIeM Takue aTpuOyTHI TPAIWUIIMOHHOW HEMEIKOH co-
CTaBJIAIONIEH.

[pennpuanmarens no B. 3ombapTy 310 3aBOECBA-
TeNb, OPraHU3aToOP, TOPrOBELl B OJJHOM JIHILIE, «...IIPEe-
NPUHUAMATENb SBISIETCS OPraHU3aTOPOM, 00JI1aJatoIM
HEJII0)KUHHON M300peTaTeNIbHOCTRIO; CPelH JTI0eH OH
MYJpO OTOMpAET CaMbIX CHOCOOHBIX; CPEIU TOBApOB
MPOHUIIATEIBHO OTHICKMBAET HAMIIYYIIKe; OBICTPO Olle-
HHUBAeT CBOM INAHCHI HA YCIIEX; MPOSBISIET HAIOpH-
CTOCTh B CBOMX OTHOIIECHHSAX C MOCTABIIMKAMH; MPEA-
NPUHAMATENh BUIUT TaK, KaK €ciad Obl MMEN ThICSTy
TJ1a3, CIBIIINT Tak, Kak ecin Obl y Hero Oblna ThICAYa
yIIEeH, U Ocsi3aeT Tak, Kak eciu Obl pacroiarai ThICS-
Yb0 masibliamMm» [3].

OnHUM 13 NepBBIX (PyHAAMEHTAIBHBIN aHATH3
CYIIHOCTH TIpeNpPHHIMATENbCTBA caenan M. [lTym-
nerep. [1o ero MHEHUIO IPEATIPUHIMATETD 3TO CYyOb-
€KT, KOTOPBIH OCYIIECTBIISICT HOBbIE KOMOMHAIINH
(hakTOpOB MPOM3BOJICTBA U CaM BBICTYIAET, KaK €TO
aKTHUBHBIHN 35eMeHT. [IpennpuHuMaTensCKui Tpya,
KakK 110 CBO€H MpHpPO/IE, TaK U IO BHIIOIHIEMON QyHK-
I[IHM Ka4eCTBEHHO OTJIIMYAETCs OT JII0O0ro Ipyroro, B
TOM YHCJIE ¥ TPYy/Ia [0 yIpaBJIeHHIO, a TeM 0oJiee OT
YMCTBEHHOT'O TPYJIa U OT BCETO TOTO, YTO JEJIaeT
MpeANpUHUMATENh, IOMUMO OCYIIECTBICHHUS CBOEH
MpeANPUHIMATEIBECKON e TEIbHOCTH.

PasBuBas o1y Temy M. IlITymmerep onpemem,
YTO KIIFOYCBBIM JIEMEHTOM IPEANPUHIMATEIBCTBA
ABJISIETCS MMEHHO HAJIMYME HOBHU3HBI B ITPOIIECCE OCY-
IIECTBIICHU JIeITeIbHOCTH, HHHOBanui. [Tocie Toro,
KaK YUpeKIeHHOE UM JeJI0 HaunHaeT (PyHKIIMOHHPO-
BaTh B paMKax OOBIYHOTO Kpyroo0opoTa, IpeIpHHH-
MaTeIbCTBO MPEKPAIIAETCs U MOABISAETCS KalUTAJINCT,
T.€. MPOCTO Biajernen ousHeca [4].

K nocnenaeMy yTBEp)KICHHUIO CIIEAyeT OTHOCUTCS
KPUTHYECKH, TOCKOIBKY XO3SIMCTBEHHAS AEATEIIEHOCTh
MCII, xOTOpEIM YIpaBiIseT caM COOCTBEHHHK JOCTa-
TOYHO THOKa 1 TpeOyeT B eJsIX coxpaHeHus ee dhdek-
THUBHOCTH TIOCTOSIHHO «JI€PXKaTh PYKY Ha ITyJIbCe», IIPH-
HUMasi HEOpAWHAPHbIE, a M0 CyTH HOBBIC PEIICHHS B
CBSI3M C 4YeM OYEHb NPOOJIEMATHYHO HPOBECTU 3Ty
TpaHb T1e HAYMHAETCS! OOBIYHBIN Kpyroodoport. Takum
o6pazom MCII cam o cebe MHHOBAIIMOHEH TI0 CBOEH
CYIITHOCTH.

B Hacrosimee BpeMs ONpeNeNeHUIo MpeInpuHi-
MaTeIbCTBAa TAKXKE YAEsAeTrcs OOJNpIIoe 3HAYCHHE B
TpyZlax 3KOHOMUCTOB, (punmocodos, comnonoros. Cam
(heHOMEH ITPEANPUHIMATEIBECTBA, €T0 CYIIHOCTh CTajla
IPEIMETOM HE TOJIbKO SKOHOMUYECKOH HAYKH.

TpaaunuonHo OonplIyio paboTy B 3TOM HaIpas-
JICHUW BeIyT 3apyOeKHbIE y4YeHBIE, MOCKOJbKY Tam
HOpeANpUHUMATENbCKAs  JESITeIbHOCTh  CYIIECTBYET
y’K€ Ha MPOTSKEHUU JUIMTENBHOTO BPEMEHH, 3aHATUE
HOpeANPUHUMATENLCTBOM MEPEAAETCS U3 MOKONEHUS B
MTOKOJICHHE.

BwmecTe ¢ Tem TparchopMaIys SKOHOMHKH U 9KO-
HOMHYECKOH MBICIIN Ha TIOCTCOBETCKOM IPOCTPAHCTBE
MPHUBOJIUT K TIOSIBICHUIO MCCIIEI0BAHUI 1O mpobieme

npeanpuHuMarenscTBa cTpaHax CHI. Poccmiickux
yuenble B.I".Menwrackuii, JI.I'. Ckamaii cpenu npu3Ha-
KOB MPEIIPUHIMATEIILCTBA BBIICISIOT TBOPYECTBO,
TIOUCK HOBBIX chep BIOXKEHHS KanuTaja, Co3/1laHue HO-
BBIX U COBEpIICHCTBOBAHHE MMEIOIIMXCSI MPOIYKTOB,
(opMHpoBaHUE COOCTBEHHBIX HpeuMymIecTB, 3ddek-
THBHOE HCIOJIb30BAHUE PA3IMYHBIX BO3MOXKHOCTEH C
KOHEYHOM 11eJIBI0 - MOJTy4eHHe MPHObUIH [S]

[leBene C. IO., IlleBeneBa E.A., Kpomoroma
JILA. K 0COOCHHOCTSM OCYIIICCTBIICHUS TTPEATIPUHIMA-
TENbCKOH JIESTeIBPHOCTH OTHOCSAT WHTEIUICKTYalb-
HOCTB, TUHAMH3M, MHHUIIUATHBY, CMEIIOCTh, BOILIOIIE-
HHUE peaJbHOCTh HHTEPECHBIX HIeH [6].

ITo muenuio AreeBa A.. «npennpuHUMATENb-
CTBO OYEBHIHBIM 00pPa30M OTHOCHTCS K KJIacCy HOBa-
TOPCKOI SKOHOMUYECKON aesTeabHOCTH. OIHAKO 3TO
HOBaTOPCTBO 0COOOro poja — B KOMOWHHMPOBaHWUHU
IIPOM3BOJICTBEHHBIX (akTopoB» [7,25]. AreeB A.W.
TaKKE BBIACTACT KIIFOYCBBIM MNPHU3HAKOM IPEANPHUHUN-
MaTeIbCTBAa TaKOW 3JEMEHT, KaK IKOHOMHUYECKAast CBO-
0013, KOTOPBIA 3aKITIOYACTCS B HATHIAH BO3MOXKHO-
CTel MO CaMOCTOSATEIFHOMY TIPHHATHIO DEIICHUH,
HaIlpaBJICHHBIX Ha BBIOOp BHHA, (OPMBI M cPephbl XO-
3SIMCTBEHHON aKTHBHOCTH, CHOCOOOB M METOJOB €e
OCYILIECTBIICHHSA, FICTIONF30BAHHIO IPOYKTA U I0X0/1,
MIPUHOCUMOTO JIAHHOM e TEIbHOCTBIO.

JleranbHoe ompeseneHue NMPEIIPHHAMATEIHCTBA
nmaercs B ['pakmanckoMm koxaekce PecrmyOmuku benma-
pych, e NpeAnpUHUMATENbCKas AEATEIBHOCTD ONpe-
JeTSIeTCs KaK CaMOCTOSsITENbHAs A TEIbHOCTh IOPHIH-
YeCKHX W (DU3NYECKUX JIHI, OCYIICCTBIAIEMasi HMU B
rpa)XIaHCKOM 000pOTe OT CBOCTO HMEHH, Ha CBOM PUCK
U TOJ CBOIO HMYIICCTBEHHYIO OTBETCTBEHHOCTH W
HaTpaBJICHHAs HAa CHCTEMAaTHYECKOE IMOJYYCHUE IPH-
OBLTH OT TTOJIE30BaHMS UMYIIIECTBOM, TIPOJIAKH BEIIEH,
MIPOU3BEICHHBIX, MepepadOTaHHBIX WU MPHOOPETEH-
HBIX YKa3aHHBIMH JIMIIaMU [JIsI TPOJIaKHU, a TaKXKE OT
BBITIOJIHEHHST pa0OT WIIM OKa3aHUsl YCIIYT, €CIIH TU pa-
0OTBI WIIM YCIIYTH MPEJHAa3HAYAIOTCS ISl peaii3alnm
JPYTHM JIMIAM ¥ HE UCIIOJIL3YFOTCS JUIsi COOCTBEHHOTO
notpebneHus.[8]

C TteyeHueMm BPEMCHHU OCMBICIICHUE TIOHATHUA
MIPEeIIPUHIMATEIECTBA, €0 TPH3HAKOB H3MEHSIIHCE.
3TO CBHACTENBCTBYET O TOM, UTO €T0 HE CIEAyeT pac-
CMaTpHBaTh, KaKk KaKOe-TO MMOCTOSIHHOE sBieHme. [lo-
CKOIIBKY 3TOT (DEHOMEH CBsI3aH HANpPSMYIO C pa3BU-
THEM YeIIOBEKa M OOIEeCTBa, SBISIETCS AHMHAMHYHBIM,
MTOCTOSTHHO COBEPIICHCTBYIOIIUMCS TIOJ] BIFSIHAEM
S3KOHOMHWYECKUX U IMOJIUTHYCCKUX yCHOBHﬁ, BMECTE C
Pa3BUTHEM 3HAHUU U TEXHOJIOTUH.

006001251 MPOBEACHHBIE MCCIEAOBAHNS CYITHOCTH
" COACPKATCIIBLHBIX XapaKTECPUCTHUK MTPECATIPUHUMATCIIb-
CTBa MOXHO CI€JIaTb BBIBOA O TOM, YTO CyHICCTBYCT
00JIbIIIOE KOJIMYECTBO €r0 OTIMYUTENIBHBIX OCOOEHHO-
CTei. DT0 0OYCIIOBJICHO € TE€M, YTO YYEHBIMU IPUMEHSI-
I0TCS Pa3IMYHbIe OCHOBAHMSI, KOTOPBIE TTO3BOJISIOT YCTa-
HOBUTh W OIHKCATh CICHU(PHYCCKAC XapPAKTCPUCTUKH
9TOTO UHCTHUTYTA.

BMmecre ¢ Tem aHaNM3Upys ONpeneNeHUs Npel-
MIPUHUMATEIBCTBA, NPEAJIIOKEHHBIE YYCHBIMHU-3KOHO-
MHUCTaMHU MOKHO BBIJACJINUTH CICAYIOIUEC OTINYUTCIIb-
HBIC YCPThI:
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— JIeATENbHOCTh, OCHOBAHHAS HA CaMOCTOSTEIb-
HOHM MHUIMATHBE, HANPaBJICHHAs HA peaIn3alfio co0-
CTBEHHOI1 nyieu, 3a COOCTBEHHBIH PUCK;

— HaLIEJICHHOCTh HA KOHKDPETHBIM pe3yibTar, ca-
MOp€EaU3alHuIo;

— crnoco0 y4yacTs WHIMBHIA B CUCTEME PBHIHOY-
HBIX OTHOILECHU;

— ¢opMa peanu3alUK JMYHOTO SKOHOMUYECKOTO
WA MTHOTO MHTEPECA, Pa3BUTHE JINYHOTO MOTEHIINANA;

— CTpEeMJIEHHE K 00BETMHEHHIO PA3IHYHBIX PECYP-
COB;

— 4EJIOBEYHOCTb, T.€. CTPEMJICHUE NIPH OCYIIECTB-
JICHUH IESTEIbHOCTH C HHBIMH CYyOBEKTaMH COXPAHUTh
€CTECTBEHHBII YesnoBeyeckuil popmar OTHOIICHNUH;

Hcxons u3 ykasaHHBIX 0COOEHHOCTEH, Tpeanpu-
HUMATEJIbCTBO B HACTOSAIIEE BPEMS MOKHO pacCMaTpH-
BAaTh B Pa3HBIX ACICKTAaX TAKUX KaK:

HKOHOMHYECKasl KaTeropHsi;

MOJIETIb AIKOHOMHYECKOTO TOBE/ICHHS M MBIIILIe-
HUS;

00pa3 Ku3Hwy,

npodeccus;

cuctemMa GUIOCOPCKUX W HPABCTBEHHBIX IEHHO-
creit u op.[9].

JHestenmprocTh MCII OKa3bIBacT BIMSAHHAE HA pa3-
JUYHBIE 007aCTH YKOHOMHKH, YTO BBIpAKaeTcs B JIO-
CTIDKCHHH TEX TN UHBIX () (HEeKToB.

Oddektnr gesitenprocTr MCIT

DKOHOMHYECKHE

ConmannHble

MHHOBaIIMOHHBIC

yBenuuenue BBII

pa3BUTHE KOHKYPEHLIUU
COBEpUICHCTBOBAHUE MPOAYKTOB,
yCIIyr

pa3BuTHEe (HaKTOPOB MPOU3BOICTBA
OCBOEHHE HOBBIX PHIHKOB
YJOBJIETBOPEHHUE CIIPOCA

KJlacca

YBEIUYCHUE PabOYUX MECT
YBCJIMYCHUEC HAJIOTOBBIX
MOCTYTUICHUH
(hopMHUpOBAHUE CPEITHETO

Pa3BUTHE UHTEIUIEKTYAIBHOTO 110~
TEeHIMaNa

MoJiepHu3alys (LUQpoBas TpaHc-
(bopmanus) Mpou3BOACTBA
pa3paboTKa HOBBIX IIPOTYKTOB
(dopMupoBaHHE crpoca.

MCII MOXET OCYIIECTBISIThCS B PA3IMIHBIX ce-
pax, OCHOBHBIMH H3 KOTOPBIX SBILIIOTCS cdepa Top-
TOBJIIM M OKa3aHMs YCIyr, MPOU3BOACTBO. B ocHOBe
npeanoureHuii MCIT HaxomsaTcst Te cdephl, KOTOPHIS
He TpeOYIOT OOJBIINX KalMTAIOBIOKEHUH Ha HAYallb-
HOM CTa/In¥ C OJTHOM CTOPOHBI U BBICOKOW 000paymBa-
€MOCTBIO BIIOKeHUI ¢ apyroil. borarcTBo ObicTpee
dbopmupyercss B chepe oOpaleHUs, a HE MPOU3BOJI-
CTBa.

Ha ceroansmnuii feHp B HallIel CTpaHe MOKa ellle
HE CIJIOXKHIIACh OOMICTIPUHSTAs YKOHOMHYECKAs TCOPHS
OTEYECTBEHHOTO0 NPEANPUHUMATENBCTBA, IOITOMY
OCTPO CTOWT MPOOIIEMATHKA TEOPETHUECKOTO OCMBIC-
JIEHUS CYLIHOCTH NpeAIPUHUMATENbCTBA.

OnmuuM 13 (aKTOpOB, BIMSIONIMX HA Pa3BUTHUE
MCII B 0TAETBHO B3SITOM PETHOHE, ABISETCS UMEIOIIa-
scst chOpMUPOBAHHAS MM (OPMUPYIOLIASICS KyJIbTypa
peanpUHIMATEIbCTBA.

W3ydeHnro 06CTOSTEIbCTB, OKA3hIBAIOIINX BIIHSI-
HHue Ha KynbTypy MCII, cerogus yaensercs HexocTa-
TOYHO BHHMaHue. B Toxe BpeMsi HMEHHO KyJbTypa
(hopMupyeT cucTeMy IIEHHOCTEH, IIPE/ICTABICHHE O Ba-
pUaHTax JOJKHOTO IOBEIEHUSI B COOTBETCTBYIOIIEH
001acTH, OCHOBBI ISl B3AUMOOTHOIICHUI C JPYyTUMHU
cyobexramu. MCII, kak cocTaBisroIas 4acTh OOIIe-
cTBa Takxe (opMHUpPYeT CBOIO KynbTypy [lo mMHeHUIO
Hiomen XK., Cusosoii F0.C. «mon KypTypoii Ipeanpu-
HUMAaTeNbCTBA TIOHMMAETCSI CHCTEMa COBMECTHO (op-
MHUPYEMBIX YOKICHUH U MPEICTaBICHUH O IIEHHOCTAX
U HOpMax moBefeHMsA. [Ipw 3TOM mpencTaBieHHS O
[EHHOCTAX II03BOJIIIOT JaTh OTBET HA BOMIPOC, UTO

BAXHO JId NpEAlpUHUMATEIIA, a yGemzerI/m — II0-
HATb, KaK HOPEANIPUHUMATEIIL JOJIKEH ,Z[CﬁCTBOBaTL))
[10, 250].

Makeesa B. nonaraer, 4to K KyJIbType IpeanpH-
HUMAaTeJIbCTBA OTHOCSTCS TAKXKE CHCTEMA COLMATIBHBIX
HOPM, pa3BUTeE OOIECTBEHHBIX HHCTUTYTOB, OKa3bIBa-

IOIINX BIUSHUE Ha METOIBI OCYIIECTBICHHS IIPEIIPHU-
HUMATEIbCKOH IeSTeIbHOCTH, KOTOpBIE obecrmedn-
BAaIOT Tepeaady UMEIOIIEroCs OIBITa, YTO B KOHEUHOM
UTOT€ OKa3bIBAaET NMPSIMOE BIUSHUE HA YCTOHUYHUBOCTE U
3G PEKTUBHOCTh TPEINPUHAMATEIHCTBA BO BPEMEHU.
[11].

KynbTypa npeanpuHUMaTenbcTBa (OPMHUPYETCS
BMmecTe ¢ opmupoBanuem camoro MCII. Tloatomy B
ctpanax, rae MCII pa3BuBanoch W CTaHOBHJIOCH Ha
MPOTSDKEHUH HECKOJBKUX BEKOB, KYIbTypa IMPeIpH-
HUMATeJIbCTBA TOPA30 BHINIE W IpOrpeccuBHEil. B
Haulell cTpaHe, Kak U B UHBIX rocyaapcTsax, rae MCII
pa3BuBaeTcs HEOOBIIOW MPOMEKYTOK BPEMEHH, ypO-
BEHBb KYJBTYPHI MIPEAIPUHAMATEILCTBA HAXOAUTCS HA
sTamne craHoBlIeHUA. CTaHOBIEHUE TPEIPUHIMATENb-
CTBa Ha MOCTCOBETCKOM IPOCTPAHCTBE, B TOM YHCIIE B
Pecniybnuku benapych npumiinock Ha Hadana 90-x ro-
JI0B, B miepuoJ1 pekpaieHus cymectsoanust CCCP B
YCIIOBUSIX HENPEJICKa3yeMOCTH pa3BUTHSL COOBITHH,
JaTbHENIIer0 SKOHOMUYECKOTO Pa3BUTHS, OTCYTCTBUS
MIPABOBBIX OCHOB OCYIIECTBIICHHUS MPEAIPUHIMATEIb-
CKOM NeSITeIBHOCTH, YTO MPUBOIIIO (POPMUPOBAHHIO
MCII B HEUMBUIM30BAHHbBIX, UCKAXKEHHBIX, & YaCTO U
MIPOTHBO3aKOHHEIX (hopMax, YTO B CBOIO 0Uepeh 00y-
CJIaBJIMBAJIO TEHEBYIO HANPABJICHHOCTh MPEANPUHUMA-
TenbcTBa [12].

ITockosibKy B OCHOBE IPEAIPUHUMATENBCKON Jie-
ATEIIEHOCTH HAXOATCS PEIICHHS U JeHCTBUS KOHKPET-
HOTO WHIWBHIA, B IEISIX OCMBICICHHS IOHHUMAaHHUSI
nepcriextuB pa3sutus MCII cienyer oOpaTuTh BHIMA-
HUE Ha MOOyINTEeNbHBIE MOTHBBI MIPUHATHUS PELICHUH
00 OCYIIECTBJIEHUH NPEIIPHHUMATEIBCKON JIesTEeIb-
HOCTH.

OKOHOMUKA CTpaHbl — 3TO CHCTEMa, KOOPAUHH-
pyIoIIas IeJI0BYI0 aKTHBHOCTH B 0011eCTBE. DKOHOMH-
YyecKasi TeOpHsI U3ydaeT IKOHOMUKY, KaK Ha YPOBHE OT-
JIETbHBIX UHIUBUIYYMOB, TaK U Ha YPOBHE OOIIECTBA B
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1enoM. MUKpOSKOHOMHUKA, KaK COCTaBHAas 4acTb 3KO-
HOMMYECKOHN TEOPUH U3ydaeT OCHOBBI B3aUMOOTHOLLIE-
HUH MEXY JIIOIBMH U OTIPEEIIIeT 00IIHe 3aKOHOMEP-
HOCTH MX XO3SIMCTBEHHOH nearenbHocTH. Hemocpen-
CTBEHHBIM MPEAMETOM MHUKPOIKOHOMHUKHU SIBIISIETCS
OTHOIIECHUS, CBS3aHHBIE C MOBEJACHUEM JIIOICH, TIPUHS-
THEM UMU PEIICHUN U pealiu3ali COOTBETCTBYIOLIUX
IKOHOMHUYCCKHUX JCUCTBHIA, a TaKke mpobiieMa BEIOOpa
OJIHOTO U3 aJbTEPHATUBHBIX BAapUAHTOB IIOBEIECHUS.
Taxnm 00pa3oM, Kakaast COCTaBIISIOIIAS YaCTh SKOHO-
MUKH, ee IpobJeMa U OCHOBA 3aKJIFOYAETCS B MHIUBU-
IyaJIbHOM BBIOOpE, KOTOPBIH AeNaroT Jiroau. VHeIMH
CJIOBaMH, 3TO PEUICHHUS 10 BBIOOPY M3 Pa3INIHBIX allb-
TEepPHATHUB.

[pennpuHrMaTeNy, Kak ObUIO YKa3aHO PaHEe 3TO
COCTaBHAas YaCTh SKOHOMHUYECKON CUCTEMBI.

B 37101 cBS3M BaXHBIM C TOUKH 3PEHUS U3yUEHUS
MEPCTIEKTUB PA3BUTUS MPEANPUHUMATEIbCTBA SBIIS-
€TCs oTpeiesieHre MOOYAUTETFHBIX MOTHBOB YeJIOBEKa
K OCYILECTBIICHUIO IPEANPUHUMATEIbCKON IE€ATEIbHO-
CTH.

Motus cormacuo ciopapro C.U. Oxerora, 310
«mmoOyauTeNbHAsT MPUYHUHA, MTOBOJ K KaKOMY TO JeH-
CTBUIO».

B ncuxonorum MoTuBanus, Kak 1 MHOTUE APYyTUE
TEPMHHBI, SIBISICTCS MHOTO3Ha4YHbIM. Hambonee 00-
IIMMH CJIOBAMH TI0JT MOTHBALIMEH B TICUXOJIOTUU TIOHHU-
MaroT Bce (hOpMbI BHYTPEHHHX MOOYKICHUI uesloBeKa,
KOTOPBIC BKJIIOYAIOT B CeOs TOTPEOHOCTU, UMITYJIbCHI,
BIICUCHUS, )KETIaHUS, XOTEHUS, HHTEPECHI U IPOYUE UC-
TOYHHUKH CIIOHTaHHOM akTHBHOCTH. OTCIOna (hOopMUpY-
€TCs1 BOJIEBOE MOBEICHUE YETIOBEKA, KOTOPOE 3aKII0yua-
€TCsl B pealM3all COLUMANbHBIX M IO3HABATEIbHBIX
MOTPEOHOCTSX, TAKUX KaK MOTPEOHOCTH B YBa)KCHUH,
MPU3HAHUY | JIFOOBH, MOTPEOHOCTh 3aHUMATH OTIpeie-
JICHHBI CTaTyc B OOIMIeCTBE, MOTPEOHOCTH y3HABATH
HOBOE. DTH MOTPEOHOCTU CO3/IAI0T OCHOBY JUISl CO3HA-
TEJNBHOW (POPMYIIUPOBKE IENH, JOCTIKCHHE KOTOPOU
MOJXKET €T0 YJIOBJIETBOPUTb.

Hcxons ux yka3zaHHBIX ONpeNieNIEHUH MOYKHO BbI-
JIETATh CIEAYIONMe MOTHBBI ISl OCYIIECTBICHUS
MpeNTPUHUMATEIHCKON e TENbHOCTH:

peanu3anysi COOCTBEHHBIX IIETICH;

JOCTUXKEHUE OTHOCUTEIbHONU HE3aBUCUMOCTH;

MTOJTyYCHHE CTaTyca B OOIIECTBE;

YIOBJIETBOPEHHUE COOCTBEHHBIX MMOTPEOHOCTEH.

Takum 00pazoMm, TPEnCTaBISIETCS BO3MOXKHBIM
JlaTh aBTOpCKoe omnpeaeneHue. [IpennpuHuMareabcTBo
9TO AEATEIHLHOCTh KOHKPETHOTO CyOBhEeKTa, HallpaBJIeH-
Hasl Ha peaju3aliio COOCTBEHHOW HJeW, OCHOBaHHAs

Ha JIUYHOM IIPEACTABIICHUN O METOAAX U criocodax J0-
CTHXKCHUA ILCIIU, OCYIICCTBIIICMAasd Ha CBOM CTpax u
PHUCK B IEJIX MOJYUCHUS MAaTCPHUAJIbHOTO WJIN MOpPaJib-
HOT'O YIOBJICTBOPCHMUA.
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OcHoBHOM (yHKIHEI TF000T0 TOCyIapCTBa SBIIS-
ercst obecrieueHue APPEKTUBHOTO (YHKIIMOHUPOBA-
HHSI BCEX COCTABIISIOLIMX €ro 3j1eMeHToB. Llenbo roc-
yAapcTBa MOJHKHO OBITH pEIICHHE OOIMHUX MPOoOJIeM H
CO37IaHKe YCIIOBUH JIJIs oOecriedeHus obmiero Oiara.

DOKOHOMHUYECKHE OTHOIICHUS SBIIOTCS OIHUM
KIIFOUEBBIX JJIEMEHTOB 000 cTpansl. Takum oOpa-
30M, SKOHOMHKA, YKOHOMHYECKHE OTHOIICHHUS CyIIle-
CTBYIOT BHYTPHY TOCYAapCTBA.

Ponb rocynmapctBa B 9KOHOMHYECKOM pa3BUTHH
SIBJISIETCS. MPEAMETOM JMCKYCCHUM U cropoB. Panee
MHEHUsI O POJIM rOCYAapcTBa B IKOHOMHKE ObUIH JMa-
METPaJbHO PA3JIMYHbI, HAYMHAS C OJIHOTO OTPUIIAHUS
y4acTusi TOCYAapcTBa B PEryJIMPOBaHUM 3KOHOMHYE-
CKHUX OTHOILEHHH, 1O PACCMOTPEHHSI METOJIOB PEryJiu-
pOBaHUS, TIYOMHEI BMEIIATEIIECTBA B 3KOHOMUYECKUE
OTHOIIICHHSI.

A.CMuT noJaraj, 4to Jy4liuil BApuaHT AJis Tocy-
JApCTBa 3TO HE BMEIIUBATHCA B (DYHKIIMOHHPOBAHUE
SKOHOMHYECKOW CHCTEMBI, PBIHOK 32 CYeT KOHKYPCH-
UK CaM OTPETYIUPYET CBOE ONTHMAaJbHOE COCTOSHUE
[1].

OnHako UCTOPHS MOKa3ala, YTo JaHHAasl TEOPHsl He
MOATBEP/IUIIACH PAKTHYECKH, MTOCKOJIbKY HENb3s J0-
OWThCS UIeANIbHBIX YCIOBUIl B CYIIECTBOBAHUH IKOHO-
MUKH. DKOHOMHYecKni kpm3uc 1929 — 1933 romos
CTaJl TPUITEpOM (OPMHPOBAHUS HHON TEOPUH B3TIIS-
JIOB, KACAIOIIUXCS YYacTHs TOCYyJapCcTBa B PETYIHPO-
BaHUH YKOHOMHUKH.

B pesynbsrate storo k. KeiHc caenan BeIBOA,
YTO 3KOHOMHKE HE CBOMCTBEHHA CaMOpETyJIILHs, Ta-
KM 00pa3oM OHa He UIMEET BO3ZMOXXHOCTEH HCKITIOYHUTh
MEePHOINYECKHUE CIa (bl IPOU3BOJICTBA, a TAKIKE HHIIS-
1m0, 6e3paboTHuily, HECTIPABEIJIMBOE PacTIpeaeIICHUS
JI0X0/10B [2].

B HacTosmee BpeMs mojieMHKa Cpeind AKOHOMHU-
CTOB, HOJIMTHKOB BEIETCSI HE O HAIMYUH JIMOO OTCYT-
CTBHHM IOCYapCcTBa B IKOHOMHYECKUX OTHOLICHUAX, a
0 CTEINEHHU IIyOMHBI BIMSHHS TOCYIapCTBa HAa 3KOHO-
MUKY. He MO>keT 3KOHOMHUKa, CKIIaAbIBAIOLIHECS B 9KO-
HOMHKE OTHOIIEHHs CYIIECTBOBaTh aBTOHOMHO, 0e3
ydacTust rocyrapcTsa. Benp, Hanpumep, 0 KakoM KO-
HOMHYECKOM Pa3BUTHUH MOKET WATH pedb, €CIIN B TOC-
yZapCTBE OTCYTCTBYET OOIIECTBEHHBIN IOPSIOK M HE
obecrieyeHa 0€30MACHOCTh, a MOAJCPIKAHUE OOIIe-
CTBEHHOTO IMOpsAAKa W Oe30IacHOCTH 3TO OJHA W3
(byHKIMI 1 33124 TOCYIapCTBa.

IIpu ocymecTBIeHHH PETYIMPOBAHUH HCHOIB3Y-
IOTCSI pa3IMYHbIe METO/IBI, B TOM YHCIIe AUPEKTHBHOTO
U aJIMHHHCTPAaTHBHOTO YIIpaBieHHA. | ocymapcTBoM
OCYIIECTBIISIETCS] CTUMYJIMPOBAHNUE EHCTBUH CyOBeK-
TOB SKOHOMUKH METOJJaMU MPUHATHUS COLIMAIBHO - 9KO-
HOMHYECKHX JOKTPHH W Pa3BUTHS SKOHOMUYECKHX U
COIMAIBHBIX MHCTUTYTOB, (OpMUpPOBaHHEM HHCTHTY-
LMOHAJIBHONW CpeJbl, MICOJIOTHH 3KOHOMHYECKOTO H
COIMAIBHOTO YCTpOIicTBa.

Co3naHue OnarompuATHON Cpembl s Pa3BUTHA
SKOHOMUKH SIBIISETCSI HEOOXOAWMBIM YCIIOBHEM IS
SKOHOMHYECKOTO Pa3BUTHS. Bce BhImenepedncieHHOe
HMeEeT MPSMOE OTHOIIEHHE K PErylIHpOBaHHUIO OOIIe-
CTBEHHBIX OTHOIICHHH, CBSI3aHHBIX C (yHKIIMOHUPOBA-
HUEM MaJOr0 U CPEIHEro MpellNpUHUMATENbCTBA
(MCII).

OOBEKTOM TOCY/NapPCTBEHHOTO PETYJIMPOBAHUS B
obnactu MCII sBnsAtOTCS 0OIIECTBEHHBIE OTHONICHHUS,
CBsI3aHHBIC C (POPMHUPOBAHUEM YCIIOBUH, CTUMYJIHPYIO-
IMX aKTHBHYIO YacTh HACEJIEHHs 3aHUMAThCs Tpej-
NIPUHUMATEIBCKON JEATENbHOCThIO. ['TTaBHOM LiEbIO
perynupoBaaus MCII sBisieTcs TOBBIMICHHE €T0 PONIH
B JKOHOMHUKeE, 00beme B hopmupoBarnu BBII, T.e. B
KOHEYHOM HTOTE €r0 MacITabupoBaHUH.
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Pecriybnmuka bBemapych He sIBISIeTCS HCKITIOYE-
HueM. [Ipoiiast myTh CTaHOBJIEHHSI HE3aBUCUMOTO TOC-
yrapcTBa U cOOCTBEHHOH 3KOHOMHMKH Ha HACTOSIIEM
stamne pasBurus B PecriyOnuke Benapych npunsT psn
BaXXHEHIIINX JOKYMEHTOB, HAIIPABJICHHBIX HA CO3/1aHUE
MHCTUTYLIMOHAJILHOW Cpeibl pa3BUTHA U 3P EKTUB-
Horo ¢ynkunonuposanus MCII. Ha ypoBHe mpaBu-
TeNbCTBA yTBepxkaeHa CTpaTeruu pa3BUTH Majioro u
CpeIHero mpeanpuHuMarenbcTBa "bemapycs — crpana
YCIENIHOTO TIpEeANIpHHUMATEIhCTBA" Ha TEpUON IO
2030 roma». Lenpro DaHHOrO AOKYMEHTa SIBISETCS
(hopMHpOBaHNE AMHAMUYHO Pa3BUBAIOIIETOCS CEKTOPa
MaJIoTO M CPERHETO MpPEeANPUHUMATEIbCTBA, CIOCO0-
HOTO CYIIECTBEHHO YIIYYIIUTH CTPYKTYpy Oenopyc-
CKOW SKOHOMHKH, TOBBICUTh €€ KOHKYPEHTOCIIOCO0-
HOCTb, o0ecrieunTh 3PPEKTUBHYIO 3aHIATOCTh U POCT
JIOXOJIOB HaCEJIEeHHUSI.

B pesynbrate peamusanuu CTpaTeruu pa3sBUTHSA
MAJIOT0 U CpeIHEero MpeanpuHIMaTeNbcTBa «benapych
— CTpaHa YCHEIIHOrO NpeINpHHUMATENbCTBA Ha Ie-
puox 1o 2030 roga» mpu COrIacOBAaHHBIX AEHCTBHSX
OPTaHOB TOCYapCTBEHHOH BIacTH M On3Heca IUTaHHU-
pyercs k 2030 r. ZOBECTH OO0 CYOBEKTOB MAJIOTO U
CpEeIHETO NpeIPHHIMATENBCTBA B 0011IeM 00beMe Ba-
JI0BO# nobaBeHHO# crommoctu 10 50% [3].

Hcxons u3 3THX 1ieseil MOKHO c(hOpMyJIUpOBaThH
OCHOBHbIE (PYHKIIMH rOCYAapcTBa B paMKax peryJipo-
Banus MCII:

1. PerynsatuBHas ¢yHkuus. B mepByo ouepens
OCHOBOM Pa3BUTHSI JTFOOBIX OTHOIIICHHI SBJISIOTCS JTOK-
TpPHUHANIbHAS, HOPMaTHUBHAs OCHOBA. DTO CHCTEMA HOP-
MAaTHUBHBIX aKTOB, ()OPMUPYFOIINX 3a/1a9H U IIETIH PETy-
JIMPOBaHUs OTHOIIEHUH, cBsizaHHbIX ¢ MCII, kpurepuu
OLeHKH 3((GEKTHBHOCTH BBIIOJIHEHUSI A3THUX 3ajad,
oIpezieNIeHue HHCTPYMEHTOB UX peanu3anuu. Bo BTo-
pYIO ouepenb 3TO PEryIHMPOBAHUS KOHKPETHBIX 3KOHO-
MHYECKHX OTHOIICHHH B pPaMKax OCYIIECTBICHHS
MPeANPUHUMATEECKON JEATeIbHOCTH, TJaBHAs IIEJh
KOTOPOTO 3aK/II0YaeTcs B CO3JaHUH €IUHBIX MPaBUI
MOBEJICHUS JJIS BCEX CYyOBEKTOB X03AHCTBOBAHMUS.

2. Crumymupyromas ¢ynkuus. Paspabortka u
BHEJIPEHHE Pa3IMYHBIX (OpM, METOJOB MaTepHallb-
HOTO M HEMAaTepUAIIbHOTO CTUMYJIMPOBAaHHS M MOJI-
nepxku ¢yakuuorupoBanus MCIIL. K stum dopmam
OTHOCSTCSl pa3paboTKa CIEUUaIbHBIX Nporpamm ¢u-
HAHCUPOBAHMSA, HMYIIECTBEHHAs, HWH(GOPMAIMOHHAS
MOJJIEPIKKA, CO3/IaHne HHPPACTPYKTYPHI JUIsl pa3BUTHUS
MCII, ¢popmMupoBaHHe TOHATHBIX YCIOBHHA HAIOT000-
JIOXKEHHUS, CHIDKCHHS U3/Iep’KEeK ero aAMUHUCTPHPOBA-
Hus. CyIIecTBEHHBIM 3JIEMEHTOM YCJIOBHH 3¢ (heKTHB-
Horo passutusi MCII sBisercs cobmrofeHue MpaBHI
PBIHOYHON KOHKYDPEHINH, 00ecIiedeHrne paBHBIX IIPaB
CyOBEeKTaM XO3SMCTBOBAHMS HE3aBHCHUMO OT (HopMm
cobcrBeHHOoCTH. [IpHueM Bce 3TH MHCTPYMEHTHI 11O
nep>xkn MCII 1oymkHBI OBITH HE caMOLIENbIo, a hopmu-
POBAThCS C YUETOM TOTO MOI0KEHUS, B KOTOPOM Haxo-
qurca MCII B KOHKPETHBIH MPOMEKYTOK BPEMEHH,
YUUTBHIBATh PEAJIbHBII CIIPOC HA T€ WIN WHBIE (POPMBI.
3710 NOMKHA OBITH TUHAMHYHAS CHCTEMa, CIIOCOOHAs
M3MEHITHCSA BMECTE C I3MEHEHHUSIMH BHEITHUX U BHYT-
peHHUX (haKTOPOB.

3. OxpanwurenbHas Qyukius. OqHa U3 BaKHEH-
mux QYHKIUH TocyaapcTBa — 3To obecnedeHne 6e3-
OIIaCHOCTH KOHKPETHOT'O I'pa’kJaHWHA M BCEero oorie-
cTBa B 1esoM. [Ipuuem rapanTupoBaHUE Kak JIMYHOM,
TaK ¥ 9KOHOMHUYECKON Oe3omacHocT. ['apaHTHs 3KO-
HOMHYECKOI 0€30MacHOCTH 3aKJIIOYacTCs IPeXkKIe
BCEro B 00ECHEUeHNH pealli3alnuy cBOOO B 100poco-
BECTHOT'O IIPEANPHUHUMATENILCTBA, OXPaHy 3aKOHHBIX
HHTEpecoB Ou3Heca, ero codctBeHHOCTH. K unciy yka-
3aHHOW (PYHKIIUH TaKKe OTHOCHTCS pealu3aIlliid Mep
[0 HENOIYIIEHIIO HeT0OpPOCOBECTHON KOHKYPEHIIHH,
00oprbe ¢ KOppyHIHEH.

Hccnenys npobiaeMbl rocy1apcTBEHHOTO PETyJiIH-
pOBaHMsl TPENIPUHUMATENBCKON JesATeIbHOCTH, M.
Onacu, E.O. BroBeHko monaraioT, 4To B rocyaap-
CTBEHHOM DETyJIMPOBaHUH NPEANPUHUMATENBCKON Jie-
SITEILHOCTH B HOPMATHBHBIX IPABOBBIX aKTaX JOJKHBI
YKa3bIBaThCS TOJBKO OOIIME HOPMAaTHBBI Pa3BUTHS, a
IpEANPHUHUMATCIIN BOJIBHBI ITIOCTYNATh B COOTBECTCTBUU
C TPUHIUIIOM BCE YTO HE 3alpemieH0 — JO03BOJICHO.
[Ipu 5TOM 3ampeThl YCTaHAaBIMBAIOTCS HA TE IIEITH, KO-
TOpble AHTHUTYMaHHBl W TPOTHBOCCTECTBCHHHI [4].
MoxHO cornmacuThcsa ¢ 3ToM Toukou 3peHus. Ho mpu
9TOM CIIeyeT MOHUMATh, 9TO B 3TOM CIIydae IPEeATpH-
HUMATeIW JOJDKHBI 00JamaTh BBICOKOW TIPaBOBOM
KyJbTYPOH. B IpOTMBHOM Cilydae 3TO MOXKET CTUMYJIU-
poBaTh KpUMHHAIH3alKI0 Ou3Heca. BaskHo Taxke mo-
HUMaTh, YTO TOCYJapCTBO C OJHOI CTOPOHBI Mpeno-
CTaBJISIA IIpaBa ¥ CBOOO/IBI, C APYTOH peycMaTpUBaeT
CHCTEMY KOHTPOJIS 3a UCIIOJIHCHUEM 3aKOHOB U OTBET-
CTBCHHOCTH 32 UX HapyIeHue. [ oBopst 00 OTBETCTBEH-
HOCTH 32 COBEpPIICHHE YKOHOMHYECKIX MpaBOHAPYIIIe-
HUH, CIeIyeT YYWTHIBaTh UX XapaKTep, HeraTUBHBIC
MOCTICICTBUSI WX COBEPIUICHUS W JApyrue (haKTOpPHI
Bonpmnyto ponb B HEJOMYIIEHUH COBEPIICHUS 3KOHO-
MHUYECKHX TMPaBOHAPYUICHUH SBISCTCS CTaOMIBHOCTH
3aKOHOJIATENbCTBA, C(HOPMHUPOBAHHAS IPABOTIPHUMEHH-
TeNbHasl NMPaKTUKa, MpodHIaKTHYecKas paboTa rocy-
JapCTBCHHBIX OPraHOB.

B oTHomenun B3auMoAEMCTBUS TrocCylapcTBa U
6usHeca mHTepeceH onbIT Kuras. IIpaButenscTBo wr-
paeT pojb CKOpee «HOYHOTO CTOPOXKa» a HE «CYIbH»
WIH «ATPOKa», U C MOMOIIBI0 MaKPO3KOHOMUYECKOTO
pEeTYIUPOBaHHUA KOPPEKTUPYET «IPOBAIBI PBIHKAY.
BusHec urpaeT poib ABIKYIIEH YKOHOMHYESCKOH CHIIBI
U TIPHUICPKUBACTCS CHOPMYIHPOBAHHOTO HA TOCYyIap-
CTBCHHOM YPOBHE TpaBmia: «UToObI 3KOHOMHKA pociia
He OWM3HeC JOJDKEH CIYMIaTh MPaBUTEIBCTBO, a MPaBH-
TEJILCTBO Ou3HEC) [S].

I'ocynapcTBO U IpeAnpUHUMATENN TOJIKHBI B3aU-
MOJIEHICTBOBATH APYT C IPYTOM, pPelIasi CTOSIINE TIepeT
HUMHU 3a1a4U. Hpe)IHpI/IHI/IMaTeJ'H)CTBOM 3aHUMACTCA
HamboJiee akTUBHAS YacTh 00mecTBa. [Ipu 3TOM HUKTO
HE MOXXET 3aCTaBUTh KOTO-TO OBITH IpEANpPHHHMATE-
neM. Mcxoas U3 3Toro rocyAapcTBEHHOE peryInpoBa-
nue MCII, koTopoe HampaBlIEHO Ha €ro yCTOWYHMBOE
pa3BUTHE W PACIIMPEHUE JOJDKHO CTaTh MOOYAWTENb-
HBIM MOTHBOM IIJIS1 YK€ AEHCTBYIONIMX TPEIIPHHAMA-
Tenel 1 Ha HOTEHIIMAJIBHBIX. TO MOXKET OBITh JJOCTUT-
HYTO TOJIBKO IPU CHCTEMHOM MOJXOJE BCEX rocyaap-
CTBEHHBIX  OPraHOB ~ OT  3aKOHOAATeleH [0
MIPaBOIPUMEHHTENICH, KOTOPHIE OOECIEeUMBAIOT a/leK-
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BaTHOCTD, IIPEJICKA3yeMOCTh, ONPEACTICHHYIO IOCTOSH-
HOCTh MHCTUTYIIMOHAJIIEHON 0a3bl ()yHKIMOHUPOBAHHS
npeAnpuHUMaTeNei u BeJeHus Ou3Heca.
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The article is devoted to the actual problem of the formation of linguocultural competence in the context of
informatization. The author analyzes the prerequisites for the demand for this competence in the light of the mod-
ern educational paradigm. However, the analysis of the scientific literature on this problem shows that it’s neces-
sary to implement different approaches (technologies) in order to develop this competence. Further, the author
emphasizes that multimedia technologies can fulfill the needs of the individual in the process of forming linguocul-
tural competence. Analysis of the secondary school teachers’ perceptions show that the use of multimedia tech-
nologies contribute to the best assimilation of new material and the development of acquired skills. The author
provides a list of useful multimedia resources that can improve the skills and increase the level of foreign language

proficiency.

Keywords: teachers’ perceptions, linguocultural competence, multimedia technologies, secondary school

students.

Introduction

The modern system of teaching foreign languages
to students is aimed at mastering language and speech
skills in sociocultural space. In schools, there is a need
for a linguoculturological approach to teaching the for-
eign language, which is based on the idea intercon-
nected learning of language and culture. Co-study of
language and culture, the development of not only lin-
guistic, but also communicative and cultural compe-
tence of the individual becomes the main line of teach-
ing the foreign language for secondary schools.

Linguocultural approach in the modern language
education means that in the process of teaching, “the
realities of society and culture (both spiritual and mate-
rial) must be comprehended by a person through lan-
guage as values of being” (Arkhipova 2004, p. 34).

In the textbook "Linguoculturology, value-seman-
tic space of the language” N.F. Alefirenko notes: “An
analysis of the methodological literature made it possi-
ble to determine the linguoculturological approach as
one of the most effective, which is aimed at developing
and improving intercultural communication skills
through the study of language as a cultural phenome-
non. Since linguoculturology is a theoretical justifica-
tion for the formation of a secondary linguistic person-
ality in a didactic interpretation, communication skills
necessary for teaching carriers of various national im-
ages of the world and preventing intercultural interfer-
ence, a linguocultural approach in teaching foreign lan-
guage is one of the conditions for mastering vocabulary
that mediates intercultural communication™ [6 ,105].

However, there is a need in implementing possible
means to master linguocultural competence. An effec-
tive means in teaching the linguo and cultural aspects
are interactive programs created on the basis of multi-
media technologies. These programs are effective both
for accompanying classes and for independent work,

since they can present the entire language and gram-
matical material of the lesson in a convenient and ef-
fective way to learn form. Multimedia technology al-
lows to combine text into a single whole, sound,
graphics, animation and video. Multimedia in many
ways today overlaps the possibilities of other means [2,
p. 56].

However, the previous studies have shown that the
goal of multimedia technologies is to ensure equal ac-
cess for all participants in the educational process to ed-
ucational resources and technologies aimed at mass
quality education. Multimedia tools make it possible to
immerse students in an atmosphere close to that which
occurs during real communication with native speak-
ers. By playing audio tracks in a foreign language, stu-
dents get the opportunity to hear free foreign speech.
The teacher can use different types of tasks in lessons:
situational, game, problem through the use of various
activities, students experience positive emotions during
the lesson, which increases their interest, and, there-
fore, they try to solve the task, using various methods,
knowledge, skills and abilities[4,p.221]

Studies among secondary school teachers showed
the trends with significant improvement on learning
outcomes and formation of lingucultural competence
towards English language teaching.Yet, empirical evi-
dence on the aspects of language acquisition on the lin-
guo and cultural aspects is still rare. The discussion on
aspects of language attitudes linked to students’ lin-
guocultural competence could be generated to get a bet-
ter understanding. It is hoped to reveal a new perspec-
tive in understanding the essence of linguocultural
competence.Therefore, the present study aims to inves-
tigate teachers' attitudes towards formulating lin-
guocultural competence using multimedia technolo-
gies.Specifically, this study addresses the following re-
search questions:
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1. How multimedia technologies can be important
in forming linguocultural competence of secondary
stage students?

2. What multimedia technologies are mostly used
to develop the linguistic and cultural knowledge of stu-
dents in English language teaching?

Literature review

Linguocultural competence

Linguocultural (cultural) competence - awareness
of language as a form of expression of national culture,
the relationship of the language and the history of the
people, the national and cultural specifics of the lan-
guage, knowledge of the norms of speech etiquette, cul-
ture interethnic communication.[4]

By linguoculturological competence, we mean a
system of linguoculturological knowledge, skills and
abilities that students master in English lessons. The
formation of this competence is considered in the works
of D.l. Bashurina, A.V. Getmanskaya, E.A. lvanova,
F.S. Kebekova, M.S. Kiseleva, E.E. Makarova, M.A.
Mignenko, 1.A. Orekhova, M.A. Pakhnotskaya, L.G.
Sayakhova, N.A. Fomenko, F.B. Khubieva, E.A. Chu-
bina, A.M. Shuraleva and others.Researchers V.I. Telia
(2002, p. 309) and E.A. Dortman (2012,p. 26) define
LCC as the ability to understand the cultural and na-
tional mentality of the carriers language, national spe-
cifics of the language picture of the world, national-cul-
tural component of the meaning of linguistic units ex-
pressed in the cultural semantics of linguistic signs. At
the same time, 1.VV. Kharchenkova and V.N. Taelia in-
dicate that LCC includes the skill interpret linguistic
signs and facts in terms of cultural code. Scientists V.V.
Vorobyov (2007,p.56), L.A. Koneva, D.l. Bashurin
(2005,p.63), 1.V. Kharchenkova agree and believe that
LCC is a system of knowledge about culture and cul-
tural values embodied in the language. Therefore, lin-
guocultural competence involves the formation of stu-
dents of the necessary knowledge of educational cul-
turological material, possession of a minimum of
general literary vocabulary, knowledge of language
means (phonetic, lexical, grammatical) allowing enter
into the process of communication, the construction of
their life in accordance with the spiritual and moral,
moral and ethical, aesthetic and creative potential de-
ployed in the linguistic consciousness conceptual
sphere of national culture. In other words, it is focused
on an “activity-based approach that allows to acquire
the ability to use the knowledge gained in practice dur-
ing intercultural communication and international com-
munication" (Morozkina 2006, p. 324).

Multimedia technologies

Multimedia means are a set of hardware and soft-
ware tools that allow a person to communicate with a
computer using a variety of natural environments:
sound, video, graphics, texts, animation.[9] The major-
ity of technical tools that enable us to convey infor-
mation in a very broad sense do so by utilizing the ca-
pacity for learning provided by human senses, turning
information into knowledge, and stimulating learners'
cognitive processes. For educational institutions to re-
main relevant in the twenty-first century, multimedia
technologies are viewed as essential (Selwyn & Gor-
dard, 2003). Educators have hailed the emergence of
multimedia technologies as a catalyst for improvement
in conventional teaching methods, encouraging innova-
tion and advancement of established methods
(Osin,2005).

Furthermore, promoting students' effective learn-
ing interest is one of multimedia language teaching's ul-
timate goals, and it can be a useful strategy for engag-
ing students in language acquisition (Thamarana,
2015). Students now have more networking chances
thanks to developments in information and communi-
cation technology, particularly the Internet and interac-
tive multimedia. One option to connect students with
subject-matter experts who can provide assistance,
feedback, and advice is through technology-mediated
mentoring (Kerka, 2008). The potential of multimedia
in education extends beyond interaction and explora-
tory learning. A "Virtual Education Space" could be
created by the participants in the education sector.

Research methods

This study used a qualitative research approach to
uncover the views of the teachers regarding the devel-
opment of linguocultural competence. Through the use
of a survey questionnaire, the data were collected. The
underlying essential elements that affect students' lin-
guocultural competence were discovered through anal-
ysis of the technologies influencing students' acquisi-
tion of linguocultural competence through question-
naire items.

Participants

This study involved 15 secondary stage teachers
who currently teach at secondary school as the research
participants. All teachers teach in Almaty’s state, pri-
vate and language schools.All participants are aware of
the methodology of FLE.

Table 1.

Participant Teachers’ Profile (N=15

Gender Degree

Experience School Class

Female-10(66.7%) | Undergraduate-7 (46.7%)

1-5 y.-13(86.7%)

Private-2(13.3%) | 5-6" -6(40%)

Male-3(20%) Master’s-8(53.3%)

5-10y.-2(13.3%)

State-8(53.3%) | 7-6" -9(60%)

Prefer not to say-

2(13.3%) doctorate

Lang.center-

9th
5(33.3%)

10 or more
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Paricipant teachers’ profiles show that most of the
teachers’ gender is female and most of them have mas-
ter’s degrees, which shows that they are aware of the
methodology of FLT and its main conceptual basis.
Most teachers’ experiences vary from 1-5 years and
they teach in state schools.

Instrument

The data were gathered by the researcher using an
English-language questionnaire. Part 1 focused on re-
vealing the effectiveness of applying multimedia tech-
nologies on creating this competence (5 items), and
Part 2 indicated the types of technologies (multimedia)
teachers utilize in their educational process. The total
number of items was 10, and they were separated into
two sections (5 items). First, a Likert scale with four
response options—strongly agree (1), agree (2), disa-
gree (3), and strongly disagree (4)—was used. The sec-
ond section of the survey consisted of multiple choice
questions that asked participants to suggest other kinds
of effective multimedia technology.

Research Procedure

Before conducting the study, the researchers have
reviewed the related literature, constructed the ques-
tionnaire, and tested the instrument's reliability. After
meeting the requirements, the questionnaire was dis-

tributed to the target participants. The utmost confiden-
tiality in all information given was also emphasized.
More specifically, it was calculated to know the de-
tailed differences in teachers' attitudes towards for-
mation of linguocultural competence. Furthermore, ex-
ploration of key features that affected teachers’ percep-
tion of English language teaching in linguocultural
competence was discussed to give comprehensive ped-
agogical implementation.

Results

This article presents a test of the hypothesis about
teachers' attitudes towards teaching English using mul-
timedia technologies. The analysis of the responses
gave the researcher an overview of teachers' under-
standing of multimedia technologies and, in particular,
their attitude to the use of multimedia technologies in
teaching English and the formation of linguocultural
competence.

Research question 1

Analysis on four scales was done in order to inter-
pret the average values of the teachers' responses to the
question “How multimedia technologies can be im-
portant in forming linguocultural competence of sec-
ondary stage students?”.Several questionnaire results
showed teachers’ attitudes by interpreting answers to
the following questions:

Table 2
Participant Teachers’ answers
Questions Strongly Agree Disagree SFroneg
agree disagree

1. Due to the integration of world cultures and languages in
the modern world, linguocultural competence has become o o o
one of the most important competences that must be formed 6 (40%) 6 (40%) | 3(20%) i
in a person”
2. Teachers should mcorporat_e exercises for the formation 7(46.7%) | 6(40%) | 2(13.3%) i
of linguocultural competence in their lessons
3. It is important to use multimedia tecnologies(presenta- o 0 o i
tions,audio/video materials, visuals) in English classes 12(80%) | 2(13.3%) | 1 (6.7%)

It's possible to formulate linguocultural competence using multimedia technologies

15 responses

@ strongly agree
@ agree

disagree
@ strongly disagree

Figure 1

Teachers’ responses on the importance of formu-
lating linguocultural competence using multimedia
technologies.

Participants’ answers’ analysis in Table 2 showed
mostly “strongly agree” and “agree” responses, that lin-

guocultural competence should be developed in the ed-
ucational process and this can be successful by using
special educational technologies, in particular, multi-
media. Figure 1 indicates that it is relevant to formulate
linguocultural competence using multimedia technolo-
gies.
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In general, instructors' attitudes toward the devel-
opment of linguocultural competence in English classes
were positive. Positive dynamics were particularly evi-
dent in the cognitive and behavioral aspects.

Research question 2

The purpose of the second questionnaire was to
find out which multimedia technologies had the biggest
impact on students' linguistic and cultural knowledge
when teaching English.

Which of these multimedia tools do you use in your English classes

15 responses

presentations

audio-apps(podcasts)

animational films

games

all of the above

8 (53.3%)

5 (33.3%)

7 (46.7%)

Figure 2. Multimedia tools that mostly used in teachers’ lessons

The results of the questionnaire indicated that 8
teachers use presentations(53.3%),7 teachers anima-
tional films(46.7%) and 6 teachers incorporate
games(40%), others use audio apps (33.3%) in their

English lessons. All of the above types of multimedia
tools are used by 4 teachers(26.7%).

In order to specify what multimedia tools can be
used to formulate linguocultural competence, teachers
were asked the following question(Figure 3):

In yvour opinion, what are the most used multimedia tools that
can be implemented in educational process in order to
develop linguocultural competence of secondary school
students

[ T ST o o I = R T

M Wardwall

M Padlet

W Classroomscreen

Islcollective M L=arning apps M Jamboard

Figure 3. Teachers’ responses on the most used multimedia tools, in order to develop linguocultural competence
of secondary school students.

Figure 3 illustrates teachers’ attitudes on the most
used multimedia tools that can possibly formulate lin-
guocultural competence of students. Thus, electronic
boards like Padlet(8 teachers), classroomscreen(8
teachers), wordwall(7 teachers) had the best impact
among other multimedia tools.

Discussion

The main purpose of this research is to study the
perceptions of school teachers about the development
of linguocultural competence using multimedia tech-
nology in English lessons. The formation of linguocul-
tural competence, which contributes to the use of not
only language, but also cultural norms, has become a

serious problem due to the active globalization of soci-
ety. Revealing the attitude of teachers to the formation
of this competence, the author can offer an additional
point of view. First, the study showed that teachers have
a positive attitude towards the use of multimedia tech-
nologies that contribute to the development of certain
competencies, including linguocultural one. This find-
ing supported a prior study by Arkhipova (2010) and
Telman (2010) that demonstrated the importance of the
teacher in developing students' proficiency in foreign
languages through the use of interactive technologies.
According to Diachkova (2020), students demonstrated
their language skills and a favorable attitude toward
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language learning more frequently in activity classes
that were participatory, immersive, and engaging.

Using questionnaire items to explore cognitive
and behavioral factors can help English teachers better
understand how to use multimedia technology to in-
crease students' linguocultural competence. Teachers at
secondary schools suggested a variety of multimedia
technologies. According to an analysis of Simunova's
(2020) work, multimedia tools are useful means of de-
veloping foreign language abilities.

Throughout the study, teachers demonstrated fa-
vorable views toward the development of linguocul-
tural competency through the use of multimedia tech-
nology. Thus, it is suggested to use Padlet, Classroom-
Screen, and WordWall as learning tools to develop their
foreign language proficiency.

Conclusion

The findings demonstrate teachers' perspectives
on the development of linguocultural competence
through the use of multimedia technology. This study
emphasizes how educators have an optimistic outlook
on all given aspects of studies. This indicates that de-
veloping a proficiency in a foreign language is attaina-
ble with the use of multimedia technologies. As a result,
these technologies will greatly improve linguocultural
proficiency.

Although the study provides a variety of multime-
dia tools, it is confined to statistical analysis of practical
applications. Future studies are therefore encouraged to
employ more sophisticated data study. Additionally,
the assessment of students' linguistic and cultural abil-
ity was not included in the research. It is suggested that
future studies will make the analysis on use of experi-
mental research to offer a fuller understanding for the
development of this competence using multimedia-
based technologies.
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Modernization of the education system has be-
come one of the most important tasks of the socio-eco-
nomic policy of our country. Therefore, improving the
quality of education at all levels remains an urgent
problem in the country. In this regard, fundamental re-
forms were carried out during the years of independ-
ence and also various methods were used to enlarge the
quality in each of its periods. As an example, in recent
decades the widespread use of information and commu-
nication technologies in the education of secondary
schools, academic lyceums and higher educational in-
stitutions has led to a qualitative change in the effec-
tiveness of education. Accordingly, information and
communication technologies have shown a positive im-
pact on the effective organization, management and im-
provement of educational efficiency. Undoubtedly,
these results were closely related to the development of
computer and Internet technologies in society. In fact,
such developments continue continuously, and their ba-
sis lies in the emergence and large-scale implementa-
tion of new technologies. Today, this update has be-
come more modern, and now there is a device that is
always with the student day and night as well as closer
and faster than a computer, which are called
smartphones. Although these mobile phones are small
in size, they can easily replace personal computers due
to their functional possibilities. The main advantage is
that they are available to the majority of students and
are always with them. Along with the rapid penetration
of both mobile technology and new forms of digital
technologies led toincreasethe effectivenessof educa-
tion, reduced production costs as well as improved
product quality. The use of digital technologies such as
cloud technologies, big data, virtual reality systems and
other similar types in education gives an opportunity to
increase educational and managerial efficiency and
even make managerial decisions.They can be divided
into types according to their different characteristics.In
addition, today there are many technologies that can be
used in education.

According to N.P. Petrova, digital technologies
are considered one of the main approaches can be used
not only in education, but also in economic transfor-
mation.

This involves redistributing the place of technolo-
gies and processes in order to improve the information-
educational environment [1].

Also, digitaltechnologies, social networks and in-
stant messengers have changed social values and led to
the network identification of a person. As a result, the
foundation has been laid for the beginning of a new
type in which students independently determine their
educational direction. They are encouraged for per-
sonal development and self-determination, combining
work with study.

Digital technologies are a modern form of activity
in which a large set of digital data and the process of
processing them serve as the main factor in production
and management.

This requires the users to choose the one that is the
most effective in achieving their goal.More precisely,
we all know that different subjects require the use of
various tools and technologies to enhance the effective-
ness of learning, which in turn requires different ap-
proaches to improve the effectiveness of teaching each
subject. That is, since the content of each topic is dif-
ferent, this requires to select the technologies which
suitable for its optimal presentation. Additionally,
agecharacteristics also play an important role. In other
words, students of academic lyceums or higher educa-
tional institutions, of course, demand a different ap-
proach compared to schoolchildren. Students of aca-
demic lyceums widely use social networks and their
various services for searching and storing information
using their mobile phones.

Students of educational institutions actively use
social network possibilities to communicate, search and
store information for educational purposes. With the
development of these services, in educational system
appeared the subjects related to teaching the use of so-
cial networks. The use of mobile and network technol-
ogies in educational process actively developed and im-
plemented due to their high practical significance.
Therefore, the development of not only technical tools,
but also software, especially pedagogical software, has
become increasingly important. However, there are still
many aspects that are not fully learn tin this field yet,
which require expert scientists to improve it taking into
account local conditions and opportunities.
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The United Nations Educational, Scientific and
Cultural Organization (UNESCO) guidelines state: “In
aworld where communication and information depend-
ency is growing, mobile devices are no longer a passing
phenomenon. As the power and functionality of mobile
devicesare continuing to grow, they can be extensively
used as educational tools” [3;42].

A great example of this is the problems that the
educational system has faced, especially during the
pandemic.

In particular, almost all educational institutions
conducted classes using the capabilities of the ZOOM
platform, althougheducational content delivered
through learningand content management systems, we
faced restrictions in using various pedagogical software
tools to organize self-study. This is due to the fact that
a large number of distance learning students used mo-
bile phones. More precisely, the problem was related to
the fact that mobile phones did not support pedagogical
software tools that had been developed for computerso-
Ver many years.

There are many solutions to the problem, particu-
larly, Joraev Vohid Tojimamatovich states [2], that the
improvement of creating mobile applications for edu-
cational purposes is today’s an urgent issue and sug-
gested the MIT App Inventor environment as the best
tool. We have redesigned the following workflow, im-
proving the workflow of creating pedagogical software
tools in the MIT App Inventor block design environ-
ment:

1. Create a new project in the MIT App Inventor
environment. To do this, you will first be asked to name
your newly created project when you first log in to the
https://appinventor.mit.edu platform. If there is a need
to create a new project, the Start new project com-
mand is given from the Projects menu. If you want to
work on an old project, then the name of the necessary
project is selected from the list of projects.

2. Create an application interface in the "De-
signer*Mode. In this case, the screen size is selected
from the list depending on the device for which the pro-
ject is intended. The list consists of 3 items:

= Phone size (505, 320) - creating an application
for mobile phones;

= Tablet size (675 480) — make a tablet version;

= Monitor size (1024 768) - the size that allows
you to create a model of monitors.

After the size is selected, it is filled with the nec-
essary components. In the platform components are di-
vided into several groups. For example, User Interface
group elements are: Button, CheckBox, DatePicker,
Image, Label, ListPicker, ListView, Notigier, Password
Text Box, Slider, Spinner, Switch, TextBox,
TimePicker, WebViewer; The Media group elements
are: Camcorder, Camera, ImagePicker, Player, Sound,
Sound Recorder, Speech Recognizer, TextToSpeech,
Translator, Video Player. There are theinstructions that
we need to know to install each component. You can
view them by clicking the (?) symbol on each compo-
nent.

3. To place the button, drag the Button instance
from the user Interface palette to the center of the mo-
bile device screen while holding down the left mouse
button.

After the button is placed, its properties can be
changed.For example, Back ground Color - change the
color of the button, Font Bold - thicken the text, Font
Italic - bend, Font Size - change the text size, Font Type
face - change thefont, Height - the height of the button,
Width - the size of the button width,Image - set the im-
age as a background for the button, Text - the text for
the button name.

4. To create a new screen Click the "*Add Screen™
button in the menu.

5. Switch to Blocks mode and select Button 1 in-
side the screen 1 (1% screen) on the Blocks window

6. Take Open another screen block from the list
of Control Blocks and place it inside the previous
block.

7. Place in it a block named Text string from the
Text Block.

8. To do this, open Screenl in the menu list and
select the 2nd screen (Screen2) from it.

9. In the 3" screen (Screen 3), place the Video-
Player component from the Media palette. If you
choose VideoPlayer, you are required to do the follow-
ings:

A media component capable of playing video.
When the application starts, the VideoPlayer screen is
displayed as a rectangle. If the user clicks on the rec-
tangle, there will be controls to play/pause, fast forward
and rewind the video.

An application can also control actions by using
the Start, Pause, and Seek methods. Video files can be
in 3GPP (.3gp) or MPEG-4 (.mp4) formats. For more
information about allowed formats, see Media Formats
Supported by Android. App Inventor for Android sup-
ports video files only smaller than 1MB and limits the
total app size to 5SMB. If your media files are very large,
you may experience errors while preparing or installing
your application, so you should reduce the number of
media files or their sizes.Many videoediting software,
such as Windows Movie Maker and Apple iMovie,
help reduce the size of videos by trimming or re-encod-
ing the video to a more compact format. You can also
set the media source to a URL that points to the stream-
ingvideo, but the URL must point to the video file itself,
not the program that plays the video.

10. In the 4"Screen (Screen 4), set the Image com-
ponent from the User Interfacepalette.lt is therequired
component for placing images, the specified image, and
other aspects of the appearance of the image can be
specified in the Designer mode or in the BlocksEditor.
Asthe video, the uploaded image has many editable fea-
tures. For example, AlternateText, Clickable, Height,
Width, Picture, RotationAngle, ScalePictureToFea-
tures are among them.

11. From the Build section of the main menu of
the platform, we give the AndroidApp command (al-
lows you to save it to your computer in .apk format).

12. This file can be used after it is copied and in-
stalled on a mobile device.


https://appinventor.mit.edu/

POLISH JOURNAL OF SCIENCE Ne 60, 2023

25

In this way, the creation of educational mobile ap-
plications covers a large audience of schoolchildren,
students and students of various educational institu-
tions. Providing students with the necessary knowledge
and instructions will have a good impact on the effec-
tive organization of their self-study.

Because, mobile devices are always with the stu-
dent, regardless of where he is (at home, in transport,
on the street, in waiting areas and other places) and rep-
resent educational content in text, image, audio and
video formats, and also provides interactivity that of-
fers functional opportunities to communicate with stu-
dents. The main thing is that the studenthas interest and
desire to study.

References

1. Petrova N.P., Bondareva G.A. Digitization and
digital technology in education. World science, culture,
education. ISSN 1991-5497. No. 5 (78) 2019. P. 353-
355.

2. Djuraev V.T. Improving the methodology for
using pedagogical software in the e-learning environ-
ment. Doctor of Philosophy in Pedagogical Sciences
(PhD) dissertation. - Tashkent: TSPU, 2021. - 178 p.

3. West M., Vosloo S. UNESCO policy guidelines
for mobile learning // United Nations Educational, Sci-
entific and Cultural Organization. -2013. P42.



26 POLISH JOURNAL OF SCIENCE Ne 60, 2023

TECHNICAL SCIENCES

PRIMARY CRACKS IN ATOMICALLY SMOOTH CRYSTALS ALKALINE EARTH ELEMENTS

Berdibekov A.,

National Defense University named after the First Presidentof the Republic of Kazakhstan - Elbasy,
Kazakhstan, Astana

Yurov V.,

Karaganda Technical University, Kazakhstan, Karaganda

Dolya A,

National Defense University named after the First Presidentof the Republic of Kazakhstan - Elbasy,
Kazakhstan, Astana

Guchenko S.

Karaganda University E.A. Buketov, Kazakhstan, Karaganda

DOI: 10.5281/zenodo.7727134

Abstract

An alkaline earth metal crystal consists of a surface layer of size R(l), which we will call the o1 phase, and a
base material, which we will call the o, phase. Since the surface energy of the layer R(I) with o1 is 3 times less
than the surface energy of the bulk phase, the destruction of the metal starts from the surface layer. For crystals
with identical atoms, the share of space occupied by them in one cube is 68-74% for alkaline earth metal. The rest
(26-32%) is occupied by empty space. After relaxation, we will call this space the maximum field of primary
cracks. For us, the most important thing is the fact that the length of this crack L is equal to the thickness of the
surface layer of the alkaline earth metal R(l). This crack length reflects the peculiarity that it is associated not only
with the geometry of crystal lattices, but also with the physical properties of crystals. We have proposed a model
for calculating the length of primary cracks that appear in metals due to the presence of a surface layer R(l).
Griffiths considered the change in the energy of a body with a crack under loading and obtained an energy criterion
for failure. Our calculation of the crack length L for an alkaline earth metal gave L = 2.52 10-® m, which is very

acceptable for our model.

Keywords: surface layer, crack, alkali metal, energy, model, surface, crystal, destruction.

Introduction
Alkaline earth metals (AEM) are chemical ele-
ments of the 2nd group of the periodic table: beryllium
(Be), magnesium (Mg), calcium (Ca), strontium (Sr),
barium (Ba), radium (Ra) [1]. Only calcium, strontium,
barium and radium are often referred to as alkaline

earth metals. With rare exceptions, beryllium and mag-
nesium. But according to the nomenclature of work [2],
all elements of the 2nd group are referred to the AEM.
Beryllium and magnesium are closer to aluminum in
their chemical properties. We will consider all AEMs,
the physical properties that we will use in the calcula-
tions are presented in Table 1.

Table 1.
Physical properties of alkaline earth metals.
Element/property Be Mg Ca Sr Ba Ra
M (g/mol) - mass 9.0122 24.304 40.078 | 87.621 | 137.327 | 226.025
p (g/cm®) - density 1.848 1.738 1.55 2.54 3.50 5.50
Structure P6/mmm P6/mmm Fm3m | Fm3m Im3m Im3m
. a=0.2286 | a=0.3203
Lattice parameters (nm) c=03584 | ¢=05200 0.5580 | 0.6080 | 0.5020 0.5148
Tm (K) - melting point 1551 923 1112 1042 1002 1233
E (GPa) - Young's modulus 287 45 20 15.7 13 -
G (GPa) - shear modulus 132 17 7.4 6.03 4.9 -
K - bulk modulus of elasticity (GPa) 130 35 17 - 9.6 -

AEM crystals and their structure are shown in Figure 1.
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Figure 1. - AEM crystals and their structure.

In [3, 4], we proposed a model for determining the
thickness of the surface layer of atomically smooth
crystals of many elements. She looks like this:

R(1)=017-10%v.(m) (1)

Equation (1) shows that the thickness of the sur-
face layer R(l) is determined by one fundamental pa-
rameter, the molar (atomic) volume of the element (v =
M/p, M is the molar mass, p is the density). The exper-
imental determination of R(l) for atomically smooth

crystals is described in [5, 6] (for example, for silicon,
this layer depth is R(I) = 3.2 nm, and for gold, R(l) =
1.2 nm). From where it can be seen that the R(I) layer
for most chemical elements is a nanostructure. Since
AEM crystals have the structure of hexagonal close
packing (hcp) in the case of Be and Mg, face-centered
cubic (fcc) in the case of Ca and Sr, body-centered cu-
bic (bcc) in the case of Ba and Ra (Fig. 1), equation (1)
) is transformed to the form [7]:

R(1)=0,17-10"° - M/p, (M)

R(l),_, =0,54-10™ - x(a)?, (m)

@

R(I),, = 05410 -y(b)*, (m)

R(I),..=054-10™"-z(c)®, (m)

The values of the R(1) layer for AEM are given in Table 2, while using the following relations [8]:

Pm3m, Z =1, L, =2R(1) Ly, = R(I)V2, L, =2R(1)/~/3
Im3m, Z =2, l,, =R(1), Ly, =R(I2, L, =R(1)//3 3
Fm3m, Z =4, I, =R(1), L, =R(1)//2, I, =2R(1)/+/3
Fd3m, Z =8, L, =R(1)/2, I, =R(1)/+/2, 1,=2R(1)//3

To calculate the free energy of the bulk sample o(hkl) and the layer R(l), the following formulas should be

used [7, 9]:

o(hkl)=0,7-10° T, Jm’

5, =102-T_-R,(I)/R(l), J/m?

(4)

5, =10°-T_-R,(I)/R(1), I/m’
o, =102-T_-R_(I)/R(l), J/m?
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To calculate o1 using formula (4) for the R(l) layer, it is necessary to take into account the size dependence

of the melting temperature using the [7]:

Tm(h)=Tm(K)-(1—%j, h>>R(I) 5)
ﬂ} 0<h<R().
R(1)+h

T, (h) =Tm(K)-[1—

where Ty (K) is the melting temperature of the
bulk sample, h is the layer coordinate.

In this article, the concept of atomically smooth
crystals is presented and the length of primary cracks in
AEM is presented for the first time.

Atomically smooth surfaces of AEM

Growing SJ)alling
un

Using methods for preparing atomically smooth
surfaces (Fig. 2a), crystals can be obtained (Fig. 1).
When single crystals are cleaved in vacuum along the
cleavage plane, three types of surfaces can form: singu-
lar (atomically smooth), vicinal (stepped), and
nonsingular (diffuse) surfaces (Fig. 2b) [5, 6].
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Figure 2. - Methods for preparing atomically smooth surfaces (a); types of faces of cubic crystals according to
Frank and Cabrera (b) [5, 6].

If the surface plane is electrically neutral, then sur-
face relaxation is observed (Fig. 3a). If the surface
plane of atoms has complete order (the polar plane),
then the reconstruction of the surface in the transverse
direction is observed, the reason for which is the desire
to neutralize the excess surface charge (Fig. 3b). Most
metals are characterized by relaxation.

Both of these processes lead to the formation of an
anisotropic layer R(l), which we will call the o1 phase,
and a ground substance, which we will call the o, phase
(Fig. 4a). The layer thickness R(l) is calculated using
formulas (1) and (2), and the work of separating the
phases o1 and o3, called the work of adhesion, is given
by the Dupré expression [10] (Fig. 4b):

W, =0, +0,—G,, =c,; +G,,(J/m2) (6)

The adhesion energy is of interest to the calcula-

tion of the internal stresses of AEM, which arise due to

the presence of uncompensated atoms on the surface

and in the volume and the formation of a surface layer

of size R(l). Internal stresses &is between phases o1 and
o2 can be calculated using the formula [10]:

g =y[W,/R(D]-E. P)) (V)

where o712 is the surface energy at the phase bound-
ary, which is negligible due to the second order phase
transition.
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Figure 3. - Schematic illustration of normal (left) and lateral (right) relaxations of the upper atomic layer (a);
surface reconstruction (1x1) — (2x1) (b).

LY

a) b)
Figure 4. - Phases of AEM crystals (a) and work of adhesion (b).
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The adhesion force for AEM is equal to:
F =o;-R(I). (8)
Calculation data according to formulas (1) - (8) are given in Table. 2. Here, in brackets, the values n = R(l)/a

(a is the lattice constant) of monolayers of AEM crystals are given. Data on the work of adhesion are shown in
table. 3.
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Table 2.
Surface layer thickness R(1), adhesion force Fi, values of internal stresses &is.
Metal (hkh R(), nm F1, nN &is, MPa
Be a=bh 0.66 (3) 0.25 25500
c 2.52 (7) 3.69 25500
Mg a=bh 1.77 (6) 0.36 4740
c 7.59 (15) 6.65 4740
(100) 2.38 (4) 0.55 2915
Ca (110) 1.70 (3) 0.28 2915
(111) 2.80 (5) 0.77 2915
(100) 5.86 (9) 1.23 1594
Sr (110) 4.19 (7) 0.65 1594
(112) 6.89 (11) 1.77 1594
(100) 6.67 (11) 1.40 1334
Ba (110) 9.34(18) 2.60 1334
(112) 3.92 (7) 0.49 1334
(100) 6.99 (13) 1.81 -
Ra (110) 9.78 (19) 3.49 -
(111) 4.11 (8) 0.62 -
Table 3.
Adhesion energy W, of AEM.
Metal (hki) o1, J/m? o2, JIm? W, J/m?
Be a=bh 0.384 1.280 1.664
c 1.466 4.886 6.352
Mg a=bh 0.204 0.681 0.885
c 0.876 2.919 3.795
(100) 0.233 0.778 1.011
Ca (110) 0.167 0.556 0.723
(111) 0.275 0.915 1.190
(100) 0.219 0.729 0.948
Sr (110) 0.156 0.521 0.677
(111) 0.257 0.858 1.115
(100) 0.210 0.701 0.911
Ba (110) 0.278 0.982 1.206
(111) 0.124 0.412 0.536
(100) 0.259 0.863 1.122
Ra (110) 0.362 1.208 1.570
(111) 0.152 0.508 0.660

From Table 2 shows the anisotropy of the layer
thickness R(1) for hep, fecc, and bee crystals (Fig. 1). For
hcp beryllium and magnesium R(1) in the a = b plane,
the R(I) layer increases from 0.66 to 1.77 nm, and the
number of monolayers increases from 3 to 6. This oc-
curs with an increase in the atomic number from 4 for
Be to 12 for Mg. In the ¢ plane, the R(I) layer increases
from 2.52 to 7.59 nm, and the number of monolayers
increases from 7 to 15. For fcc calcium and strontium,
the R(I) layer increases from 2.38 to 5.86 nm in the
(100) plane, from 1.70 to 4.19 nm in the (110) plane
and from 2.80 to 6.89 nm in the (111) plane, and the
number of monolayers from 4 to 9 in the (100) plane.
The maximum dimensions of the R(I) layer are ob-
served in the (111) plane. For bce barium and radium,
the R(I) layer increases from 6.67 to 6.99 nm in the
(100) plane, from 9.34 to 9.78 nm in the (110) plane,
and from 3.92 to 4.11 nm in the (111) plane. The max-
imum dimensions of the R(I) layer are observed in the
(110) plane. Tab. 2 shows that the layer thickness R(I)
is an anisotropic nanostructure for hcp, fcc, and bcc

crystals. The value of internal stresses ¢is, on the con-
trary, does not exhibit anisotropy for all planes of these
crystals. This is due to the fact that when calculating the
value of eis using formula (7), we did not take into ac-
count the anisotropy of the Young's modulus E, taken
from Table. 1. The value of internal stresses eis de-
creases from 25500 MPa for Be to 1334 MPa for Ba,
i.e. almost 20 times.

The adhesion force F; (the force of intermolecular
interaction) for Be is 0.25 10° N in the a = b plane and
3.69 10 N; for Ca, 0.55 10-9 N in the (100) plane, 0.28
10° N in the (110) plane, and 0.77 10° N in the (111)
plane. For comparison: the force of attraction between
an electron and a proton in a hydrogen atom is F = 0.2
10° N; sound pressure strength in the human ear at the
threshold of hearing - F = 2 10”° N; locomotive traction
force F = 6 10° N; force of attraction between the Earth
and the Moon F =2 10° N.

Model of primary cracks in AEM crystals

For crystals with identical atoms, the share of
space occupied by them in one cube is 74 % for Be, Mg,
Ca and Sr metals, and 68 % for Ba and Ra metals. The
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rest (26 and 32 %) is occupied by empty space. After
reconstruction and relaxation, we will call this space the
maximum field of primary cracks. For us, the most im-
portant thing is the fact that the length of this crack L is
equal to the thickness of the surface layer R(I) of AEM.
This crack length reflects the peculiarity that it is asso-
ciated not only with the geometry of crystal lattices, but
also with the physical properties of crystals, namely:

with the type of chemical bond (ionic, covalent, metal-
lic, etc.); porosity, anisotropy and other properties.

It was shown above that the crack length L is equal
to the thickness of the AEM surface layer R(l), the
value of which is determined in [6]:

Table 4.
Crack length, pore size, specific surface area of AEM
Metal (hk1) L, nm r, nm Sep, M?/g

Be a=bh 0.66 0.10 4.92
c 2.52 0.39 1.29
Mg a=bh 1.77 0.27 1.95
c 7.59 1.17 0.45
(100) 2.38 0.37 1.63
Ca (110) 1.70 0.26 2.28
(111) 2.80 0.43 1.38
(100) 5.86 0.90 0.40
Sr (110) 4.19 0.64 0.56
(111) 6.89 1.06 0.34
(100) 6.67 1.03 0.26
Ba (110) 9.34 1.44 0.18
(111) 3.92 0.60 0.44
(100) 6.99 1.08 0.156
Ra (110) 9.78 151 0.112
(111) 4.11 0.63 0.265

Theoretically, in a layer consisting of one-dimen-
sional spherical particles, the average pore size will be
equal to the size of the empty space formed with a sin-
gle-layer staggered arrangement of three spheres. The
pore radius, in this case, is equal to:

r=0.154.-L. (m) (10)

When the particles are in the form of spheres of
the same diameter L, the specific surface area Ss, is
given by:

S, =6/p-L. (mg) (11)

Parameters (9) - (11) will be presented in Table 4.

According to the IUPAC definition, porous bodies
are divided into microporous (pore diameter less than 2
nm), mesoporous (from 2 to 50 nm), and macroporous
(more than 50 nm) [11]. In our case (Table 4), we have
microporous AEMs. In materials subjected to defor-
mation, it is customary to distinguish the following
mechanisms of pore formation [12]:

b)
Figure 5. - Edge (a), screw (b) and mixed (c) dislocations [12].

- due to the merging of dislocation cracks, which
are formed during the deceleration of slip planes;

- due to the formation of steps on the grain bound-
aries at the exit point of the sliding planes with subse-
quent sliding along the boundary;

- due to coagulation of vacancies;

- due to the annihilation of dislocations in opposite
planes of the cluster, spaced from each other by 5-7
Burgers vectors.

A common mechanism for the formation of pores
is through the formation of local accumulations of va-
cancies with their subsequent condensation into pores.
Therefore, the pore can be considered as a complex of
vacancies. The length of a microcrack (Table 4) is
formed due to the formation of dislocations. The mech-
anism of dislocation formation is one of the least stud-
ied issues in the theory of crystal lattice imperfections
[12]. After reconstruction and relaxation of AEM, edge
and screw dislocations can appear (Fig. 5).
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Griffiths [13] considered the change in the energy
of a body with a crack under loading and obtained an
energy fracture criterion, according to which a crack ac-
quires the ability to spontaneously propagate only when
the rate of release of elastic energy during growth be-
comes equal to or exceeds the energy of the newly
formed surface:

oismL?
AW =——+2cL
2E (12)

- total energy change for the case of a plane stress
state, where o - specific surface energy, E - Young's
modulus, ocr - applied stress, L - crack size, v - Pois-
son's ratio.

The value of critical stresses at which a crack is
capable of unstable growth can be found from the con-
ditions:

oW —0,
oL E (13)

Let us calculate the crack length L for hcp beryl-
lium Be from formula (13) using the data in Table 1. 1
- 4, with 6 = o1+0; and o = &is. We have: L(a =b) =
955 10°%/2041 10%8 = 0.47 10° m; L(s) = 1.79 10° m.
From the table. 4 we have: L(a = b) = 0.66 10-° m and
L(c) = 2.52 10° m, which is very acceptable for our
model. For fcc calcium Ca we have: L(100) = 1.57 10
° L(110) = 1.14 10°, L(111) = 1.87 10°. From Table.
4 we have: L(100) = 2.38 107, L(110) = 1.70 10°,
L(111) = 2.80 10°, which is also very close to our
model within experimental errors. For bcc barium Ba
we have: L(100) = 4.24 10°, L(110) =5.61 10°, L(111)
= 2.49 10°°. From Table. 4 we have: L(100) = 6.67 10
° L(110) = 9.34 10°, L(111) = 3.92 10°°, which is also
very close to our model within experimental errors.
This implies the conclusion that the Griffith theory [13]
should be subject to errors related to the length of the
microcrack L (formulas 1-9). A number of microcrack
formation models noted in [12-14]: the Zener-Straw-
Petch model, the Cottrell model, the Ballaf-Gilman
model, the Orvan-Straw model, the Koble model, the
Nabarro-Herring model, complicate the Griffiths
model, but do not determine the length microcracks, as
it is done in our work presented.

This scientific article was published as part of the
implementation of the scientific program of program-
targeted funding for 2021-2023 IRN Ne BR1090150221
«Development of technology for protective coatings of
surfaces of weapons and military equipment to protect
against aggressive environmental factors and operat-
ing conditionsy (the study is funded by the Science
Committee of the Ministry of Science and Higher Edu-
cation of the Republic of Kazakhstan).

Conclusion

At present, three micromechanisms of destruction
of metals are distinguished [14]: ductile fracture, tran-
scrystalline and intergranular cleavage. In addition,

2
oo 4 I
3
° = 20.

there are failure micromechanisms associated with fa-
tigue, creep, and dynamic loading. However, the pri-
mary reason for the formation of microcracks, even for
atomically smooth crystals, is the stresses associated
with the formation of a surface nanostructured layer of
metals due to the processes of relaxation or surface re-
construction. The calculation of the length of mi-
crocracks presented in this paper speaks unambigu-
ously about the applicability of the Griffith theory for
describing the fracture of metals.

References

1. Lidin R.A., Molochko V.A., Andreeva L.L.
Chemical properties of inorganic substances. - M.:
Chemistry, 2000. - 480 p.

2. Nomenclature of Inorganic Chemistry,
IUPAC RECOMMENDATIONS. // International Un-
ion of Pure and Applied Chemistry, 2005. — 366 p.

3. Yurov V.M. The thickness of the surface layer
of atomically smooth crystals // Physical and chemical
aspects of the study of clusters, nanostructures and na-
nomaterials, 2019,- Issue. 11. - pp. 389-397.

4. Yurov V.M. Makeeva O.V., Oleshko V.S.,
Fedorov A.V. Development of a device for determining
work electron output // Eurasian Physical Technical
Journal, 2020, VVol.17, No.1 (33), pp. 127 — 131.

5. Qura K., Lifshitz V.G., Saranin A.A., Zotov
A.V., Katayama M. Introduction to surface physics. -
M.: Nauka, 2006. - 490 p.

6. Mamonova M.V., Prudnikov V.V. Prudnikova
I.A. Surface Physics: Theoretical Models and Experi-
menal Methods. - CRC Press. 2016. - 384 p.

7. Yurov V.M. Goncharenko V.I., Oleshko V.S.,
Sha Mingun. Anisotropy of the surface of carbon mate-
rials // Eurasian Physical Technical Journal, 2021, Vol.
18, No. 3(37). — P. 15-24.

8. Bokarev V.P., Krasnikov G.Ya. Anisotropy of
physical and chemical properties of single-crystal sur-
faces // Elektronnaya tekhnika. Series 3.
Microelectronics, 2016, No. 4 (164). - P. 25-30.

9. Rekhviashvili  S.Sh., Kishtikova E.V.,
Karmokova R.Yu. On the calculation of the Tolman
constant // Letters to ZhTF, 2007, V. 33, Issue. 2. - P. 1—
7.

10. Zimon A.D. Adhesion of films and coatings. -
M.: Chemistry, 1977. - 352 p.

11. IUPAC Manual of Symbols and Terminology
/I Pure and Applied Chemistry, 1972, Vol. 31. - 578 p.

12. Drozdov A.Yu. Simulation of the dynamics of
development of nanodefects in metals during ion im-
plantation and deformation. - Thesis of the candidate of
physical and mathematical sciences, Izhevsk, 2007. -
160 p.

13. Ovidko I.A., Semenov B.N., Sheinerman A.G.
Mechanics of deformable nanomaterials. - St. Peters-
burg, 2012. - 156 p.

14. Matvienko Yu. G. Models and criteria of frac-
ture mechanics. — M.: Fizmatlit, 2006. — 238 p.



POLISH JOURNAL OF SCIENCE
Ne60 (2023)

ISSN 3353-2389

Polish journal of science:

¢ has been founded by a council of scientists, with the aim of helping the knowledge and scientific achieve-
ments to contribute to the world.

o articles published in the journal are placed additionally within the journal in international indexes and li-
braries.

o s a free access to the electronic archive of the journal, as well as to published articles.

o before publication, the articles pass through a rigorous selection and peer review, in order to preserve the
scientific foundation of information.

Editor in chief —J an Kaminski, Kozminski University
Secretary — Mateusz Kowalczyk

Agata Zurawska — University of Warsaw, Poland

Jakub Walisiewicz — University of Lodz, Poland

Paula Bronisz — University of Wroctaw, Poland

Barbara Lewczuk — Poznan University of Technology, Poland
Andrzej Janowiak — AGH University of Science and Technology, Poland
Frankie Imbriano — University of Milan, Italy

Taylor Jonson — Indiana University Bloomington, USA

Remi Tognetti — Ecole Normale Superieure de Cachan, France
Bjern Evertsen — Harstad University College, Norway
Nathalie Westerlund — Umea University, Sweden

Thea Huszti — Aalborg University, Denmark

Aubergine Cloez — Universite de Montpellier, France

Eva Maria Bates — University of Navarra, Spain

Enda Baciu — Vienna University of Technology, Austria

Also in the work of the editorial board are involved independent experts

1000 copies
POLISH JOURNAL OF SCIENCE
Wojciecha Gorskiego 9, Warszawa, Poland, 00-033
email: editor@poljs.com
site: http://www.poljs.com


mailto:editor@poljs.com
http://www.poljs.com/

