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ECONOMIC GROWTH OF RA AND THE ROLE OF PUBLIC EXPENDITURES INIT

Abstract

Chapanyan T.
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Yerevan, Armenia

ORCID 0009-0007-9759-6558

DOI: 10.5281/zen0d0.10389832

Economic growth around the world is a key objective for the government of a country and identifying the
drivers of economic growth is important for policymakers who seek sustainable economic growth through prudent
fiscal policies. In the article, a study of the dynamics of RA economic growth was carried out, comparisons were
made between the indicators of other countries. Then economic growth was studied from the perspectives of supply
and demand, and the main factors contributing to economic growth were pointed out. After that, the dynamics and
structure of state expenditures were addressed, and the correlation between economic growth and budget expend-
itures and contribution of expenditures in economic growth was presented. At the end of the article, the main

conclusions and proposals are briefly presented.

Keywords: economic growth, public expenditure, drivers of economic growth, correlation.

Economic growth refers to an increase in the pro-
ductive capacity of an economy, whereby the economy
is able to produce additional quantities of goods and
services. Ensuring stable rates of economic growth cre-
ates favorable conditions for reducing the level of pov-
erty in the country, raising the living standard of the
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population, expanding the scope of activities of eco-
nomic entities, and developing infrastructure. During
the twenty-year period, global economic growth had a
tendency to slow down, and the COVID-19 pandemic
led to a deep recession of the global economy of 3.0%,
about 1.7 percent exceeding the effects of the financial
and economic crisis of 2008.
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Graph 1. The dynamics of economic growth in Armenia and the world Source: World Bank

In 2020, under the conditions of the coronavirus
pandemic and the shocks of the Artsakh war, the eco-
nomic decline of Armenia amounted to 7.4%, unlike
the global index, the decline recorded in Armenia dur-
ing the financial and economic crisis of 2008 was
deeper. Surprisingly, against the background of slow-
ing economic growth in the world economy and the
economies of Armenia's main partner countries, in
2022, RA stood out with a fairly high economic growth
of 12.6%. It is clear that differences in economic
growth among countries around the world are signifi-
cant, and equally significant are the disparities in post-
crisis economic recovery, thus leading to sharp in-
creases in inequality within and across countries. Here

the question arises, what is the reason for the fluctua-
tion of economic growth, what is the reason that the
consequences of the crisis are big in one country, less
in another country, and what is the result that different
countries recover from the post-crisis situation at dif-
ferent speed and extent? Thus, the purpose of the re-
search is to identify the factors on account of which the
economic growth of RA was recorded, at the same time,
in order to respond to crisis situations with an effective
policy, it is important to identify the role of government
spending in the economic growth of RA. Both the
amount of budget expenditures and their distribution
have an impact on economic growth. Budget allocation
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choices can either accelerate economic growth or hin-
der its progress. In this article, we have studied the
structure of RA economic growth and budget expendi-
tures, the various components contributing to RA eco-
nomic growth, such as consumer spending, investment,
and trade. Examining the linkages and dynamics be-
tween economic growth and budget spending is im-
portant for policy makers for future policy development
as well as effective post-crisis response.

Literature review

There are many definitions and perceptions of eco-
nomic growth, but the simplest definition is that eco-
nomic growth is the increase in real GDP over a certain
period of time with the expansion of the country's pro-
duction capabilities and full employment of the popu-
lation. There are various theories and models examin-
ing economic growth from different perspectives, and
the economic community is constantly debating the
functions of the state and the extent of its participation
in economic relations. Thus, some emphasize the role
of the state in ensuring economic growth, while the
other opposes this theory. A rather in-depth study of
economic growth and the influence of public expendi-
ture on it was carried out by IMF researchers, according
to which: public expenditure is the most powerful in-
strument at the hands of governments to achieve their
objectives of economic development and social wel-
fare, while emphasizing the importance of the size and
structure of public expenditure [1, p. 56-57]. The im-
pact of the growth and structure of public expenditure
on economic growth can have various consequences:
“at a low level, the productive effects of public spend-
ing are likely to exceed the social costs of raising funds.
However, government expenditure and the required
taxes may reach levels where the negative effects on
efficiency and hence growth starts dominating. These
negative effects may be more evident where the financ-
ing relies heavily on more “distortionary” taxes (e.g.di-
rect taxes) and where public expenditure focuses on
“unproductive” activities” [2, p. 18]. Government can
seek to create the optimum condition for economic
growth, and so far as they fail to do so, growth will be
impeded. But it is also true that active government in-
tervention can, in some cases, retard rather than help
growth [3, p. 18]. Dao Minh Quang discussing the im-
pact of government spending on economic growth,
notes that, government need to devise programs aimed
at increasing investment in physical capital relative to
total output in order to promote greater economic per
capita, at the same time governments in developing
countries need to continue policies designed to increase
the value added per work to encourage further growth.
A policy implication is for governments in developing
countries to undertake measure to combine capital, la-
bour and skills more efficiently, while applying new
knowledge [4, p. 84-85]. It is obvious that the mecha-
nisms of promoting economic growth of public expend-
itures are different depending on the direction of public
expenditures. For example, Bose et al. found that gov-
ernment capital expenditures have a positive and sig-
nificant relationship with economic growth; moreover,
at the disaggregated level, government investment in
education and total education spending were the only

expenditures that had a positive effect on economic
growth, despite for budget constraints and after ac-
counting for unobserved variables [5, p. 549]. Ghosh
and Gregoriou also found a link between disaggregated
public expenditure and economic growth, with operat-
ing and maintenance spending having a greater impact
on economic growth than spending on education and
health [6, p. 86]. According to Nobel laureate Paul
Romer, economic growth is the result of endogenous
factors and the endogenous growth theory explains the
new concept of human capital, skills (specialization),
and knowledge productivity growth [7, p. 76] Romer's
studies were further developed by Lucas. The main dif-
ference between Romer's and Lucas's studies is that ac-
cording to Romer, endogenous growth in the economy
is driven by accumulated technology (or knowledge),
thereby establishing a link between human capital and
economic growth, where human capital is seen as
"knowledge" and "idea" ”, then in Lucas's theory it is
human capital by itself that has non-diminishing mar-
ginal returns and creates endogenous growth [8, p.
154].

Thus, according to Chapanyan, “as a result of
studying about fifteen models, it turned out that there is
a strong relationship between the components of public
expenditures and economic growth, at the same time,
productive expenditures have a positive impact on eco-
nomic growth, and non-productive expenditures have a
negative impact” [9, p. 87].

Macroeconomic environment is very crucial for
the effectiveness of macroeconomic policy, however,
being small and open, Armenian economy is always un-
der influence of both economic and other type of risks
transferred from the external environment [10, p. 3],
and from the policymakers’ point of view for each
country separate analysis should be done, to have idea
about the most expected impact of public investment on
macroeconomic variables [11, p. 46].

According to Sandoyan, “The economic growth
factors changed during different periods in Armenia.
After the first economic crisis, construction became the
main driver of economic development until the global
financial crisis, forming new economic drivers. In the
current economic structure, services remained the main
development driver, along with industry and agricul-
ture becoming the other driving forces, increasing the
export potential of the economy* [10, p.44-59].

Methodological Approach

Taking into account the purpose of the article, a
study and analysis of the literature on economic growth
and its structure was carried out first. With the aim of
understanding the characteristics of the formation of
economic growth, as well as to reveal the relationship
between economic growth and government spending,
databases were used to make comparisons between the
indicators of RA and other countries. During the re-
search, we mainly used the methods of statistical, com-
parative studies, general scientific analysis, groupings,
and generalizations. During the researche we calcutate
correlation between economic growth and countibution
of expenditure in GDP growth.

Statistical databases regularly published by inter-
national organizations (World Bank, OECD, etc.), as
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well as official data published by the Statistical Com-
mittee of the Republic of Armenia, the Central Bank of
the Republic of Armenia and the Ministry of Finance
of the Republic of Armenia were used as sources of sta-
tistical data and chronological series necessary for the
research.

Conducting research and results

Both in 2022 and in the first half of 2023, RA
stands out with quite high economic growth indicators.
Although the Ministry of Finance of the Republic of
Armenia has set a target for the economy of the Repub-
lic of Armenia in 2022 7% economic growth, it actually
amounted to 12.6% [11]. At first glance, such high eco-
nomic growth can be considered an achievement, but
when talking about economic growth, attention should
be focused not only on its quantitative side, but also on
its qualitative side, so the key goal should be not only
ensuring high indicators of economic growth but also
“the quality of economic growth” and sustainability,
which depends on the underlying factors of growth.

The study of the twenty-year dynamics of RA eco-
nomic growth (Graph 2) shows that the highest eco-
nomic growth was recorded in 2003 making 14%, and

the deepest economic decline was recorded in 2009 -
14.1%. Thus, economic growth in RA in 2001-2008.
had a fairly high rate during the period, when the aver-
age annual rate of real growth was 11.9%, but such eco-
nomic growth was mainly due to the high growth of
construction, which in turn was the result of foreign re-
mittances. Later, as a result of the global financial and
economic crisis, in 2009 recorded a 14.1% economic
decline, which was a direct result of the decline in for-
eign remittances and the consequent decline in the con-
struction sector amid the global financial and economic
crisis.

2010-2016 the rate of economic growth slowed
down to an average of 4.5%. The growth rate slightly
accelerated in 2017-2019, making an average of 6.8%,
which is mainly due to the growth of services, in par-
ticular, gaming services. In 2020, as a result of the
COVID 19 pandemic and the Artsakh war, the eco-
nomic decline of RA amounted to 7.2%, then in 2021-
2022, high economic growth was recorded, which is
due to the presence of capital and tourist flows, a posi-
tive shock for the RA economy against the background
of the Russian-Ukrainian conflict.
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Graph 2. RA real GDP dynamics for 2000-2022

Source:  Statistical Committee of the
(https://armstat.am/am/?nid=82&year=2022)

RA,

It is obvious from the Graph 3 presented below
that the economic decline of RA is quite higher than the
indicators of the countries mentioned below, for exam-
ple, compared to the neighboring countries, Georgia
and Azerbaijan, the economic decline of Armenia is
deeper by 0.6 and 3.1 percentage points, respectively,
and is inferior only to Great Britain, Italy, and France

Finance  statistics of Armenia, 2000-2023

among the G7 countries. At the same time, in 2022, in
terms of economic growth, RA is the leader compared
to the countries, a relatively large economic growth was
recorded in Georgia, the growth of which is partly due
to the positive shock caused by the Russian-Ukrainian
conflict.
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Graph 3. Economic growth in RA and other countries in 2020 and 2022
Source: World Bank, OECD, and Statistical Committee

From the study of the dynamics of economic
growth of RA, it can be concluded that it is sensitive to
external factors, which are reflected both in periods of
economic growth and recession. At the same time, in

order to draw conclusions about the stability and qual-
ity of RA's economic growth, it is necessary to conduct
a study of its structure.
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Graph 4. The dynamics of the RA GDP structure in 2000-2022
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According to the main expenditure components,
the final consumption has the largest share in the RA
GDP, which on average was 92.4%. It had the largest
share in the GDP in the period of 2000-2002., 2011-
2014 and 2019, and the lowest indicator was recorded
in 2007-2008 and 2022, moreover, household con-
sumption records the same movement as the final con-
sumption and the consumption of state institutions rec-
ords a certain increase in the post-crisis period (2009-

Finance statistics of Armenia, 2000-2023

2011, 2016 and 2020-2021), which is due to fiscal pol-
icy aimed at solving socio-economic problems.

Since 2000, investments in RA GDP have been
growing in 2008 peaked at 40.9% of GDP, then it de-
creased smoothly until 2018, 2018 making 22.4% of
GDP, and in 2021 21.2%, moreover, the investment of
fixed assets has a large share in investments.
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The balance of export and import of goods and ser-
vices in the RA GDP is negative, it recorded a mini-
mum index in 2021-2022. making respectively -7.9 and
-2.8% and 2016 showed the lowest index from the pre-
vious periods. making -8.6%, it is noteworthy that such
an indicator is recorded in the conditions of export
growth, and from the study of the export structure. In
2022, the biggest contribution to the economic growth
of 12.6% was provided by exports, about 19.3%, 6.7%
was the contribution of final consumption, only 1.48%
was the contribution of investments, and the contribu-
tion of imports is negative, that is, it does not stimulate
economic growth. It is an obvious fact that the imple-
mentation of investments is a necessary condition for
ensuring economic growth, but investments occupy a
small specific weight in the structure of the economic
growth of RA, and at the same time, the extent of its
contribution to economic growth is also small. Moreo-
ver, in 2022 and 2021, in the conditions of high eco-
nomic growth, the contribution of investments has de-
creased, which means that GDP grows only at the ex-
pense of consumption, and predicting high economic
growth in the future can be worrying.

When studying economic growth from the de-
mand side, it is necessary to pay more attention to

budget expenditures, because this is the main tool by
which the state intervenes in economic growth, trying
to stimulate it. 2000-2022 the average growth of RA
budget expenditures was greater compared to the aver-
age GDP growth. It is noteworthy that RA economic
growth is significantly correlated with budget expendi-
tures. The relationship between budget expenditures
and economic growth is not one-way: on the one hand,
high economic growth contributes to the increase of in-
comes and therefore to the increase of budget expendi-
tures, and on the other hand, the increase of budget ex-
penditures contributes to the growth of domestic de-
mand, which in turn contributes to economic growth.
Graph 6 shows the relationship between these indica-
tors, where it can be seen that in the years of high eco-
nomic growth in RA, an increase in budget expendi-
tures was also recorded. The share of budget expendi-
tures in GDP in 2001-2022 was 24.2% on average. The
Republic of Armenia significantly lags behind the
world average indicators in terms of the share of public
expenditure in GDP. For comparison, let's note that
public expenditure in G7 countries exceeds 40% of
GDP, and in France, this indicator is quite high, around
60%, in neighboring Azerbaijan and Georgia, this indi-
cator is high compared to RA, which is around 31-32%.

9000,00 3 =

«» 8000,00% y =3.2659x + 701.03
£ 7000007 R? = 0.9662
S 6000,00%
.g 5000,00 3
= 4000,00%
< 3000,00%
o
Q 2000,00 %
O 1000002

-3

-3 500,00 * 1.000,00 * 1500,00 % 2.000,00 % 2500,00 %
Budget expenditure, billion drams
Graph 5. Relationship between RA GDP and budget expenditures

Source:  Statistical Committee of the RA, Finance statistics of Armenia, 2000-2022

(https://armstat.am/am/?nid=82&year=2022)

A sharp increase in budget expenditures is ob-
served in 2008-2009. and 2020 while in the same pe-
riod, there was a sharp decline in GDP, which is natu-
rally logical: in the period of economic decline, the

state resorts to its fiscal instruments, stimulating do-
mestic demand, which contributes to economic growth
(see Graph 6).

GDP Budget expenditure
2001-2008 b 11.9| A 17.85
2009 b -14.1\h 14.62
2010-2016 b 4.5/ h 6.67
2017-2019 ) 6.8\ 4.2
2020 b -7.2|h 16.28
2021-2022 b 92|14 17.3
Graph 6. Average growth of RA GDP and budget expenditures, by periods
Source:  Statistical Committee of the RA, Finance statistics of Armenia, 2000-2023

(https://armstat.am/am/?nid=82&year=2022)
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Such dynamics of economic growth and growth
rates of government spending can theoretically be in-
terpreted as a natural and strictly regular phenomenon,
which means that during the entire observed period, the
"participation” of the state in the economy, in the form
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of expenses, increased almost as much as the economic
growth "allowed": in the form of taxes collected [12, p.
42]:

It is interesting to study economic growth accord-
ing to branches, that is, the supply side.
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Graph 7. The dynamics of the RA GDP structure

Source: Statistical Committee of the

(https://armstat.am/am/?nid=82&year=2022)

It is obvious that the structure of the GDP has un-
dergone significant changes over the past twenty years,
so the share of services in the GDP recorded a constant
growth trend and in 2022 making 55.5% of GDP. While
the share of agriculture decreased to 10.4%, industry
accounted for 18.4% of GDP, and construction for
6.8%. From the study of the structure of the GDP, it
becomes clear that the "non-exportable” part of the
economy has greatly increased, while the "exportable"
part is still decreasing. Thus, 12.6% of economic
growth was greatly contributed by services: 9.2%, in-
dustry: 22%, construction: 1.2%, and agriculture con-
tribution: negative -0.1%.

Here, it is necessary to develop a policy for the
promotion of the "exportable” sector, which will reduce
the dependence of economic growth on external factors

RA,

Finance statistics of Armenia, 2000-2023

and ensure more stable economic growth. In contrast to
the growth of the "non-exportable™ (services, construc-
tion) sector, which is positively influenced by the
growth of foreign remittances, tourism, forms an in-
crease in domestic demand for this sector, while the
"exportable" sector (industry, agriculture) faces an in-
crease in the exchange rate. , as well as the problem of
intermediate consumption inflation. Therefore, a cer-
tain change in the structure of economic growth is im-
portant here in order to effectively respond to negative
shocks. To analyze and compare the contribution of
public expenditure to GDP growth the, the trajectory of
their respective contribution in GDP over the last 20
years is presented. For this investigation nominal GDP
and total public expenditure were used.
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As we can see, the amount of contribution to eco-
nomic growth is not only not high (maximum 5.7%,
2007), but also highly fluctuating.

Moreover, neither the size of public expenditures,
nor the rate of economic growth, nor the public expend-
itures/GDP ratio had a decisive impact on the dynamics
of the indicator of the contribution of public expendi-
tures to economic growth. 2008-2009 and 2020 during
the crisis, when the share of public expenditure in GDP
was 30% or more, state expenditure "contributed” to
economic growth by around 3.3%, in the event that in
order to cope with the crisis, the RA Government had
developed and implemented a number of state support

programs for the economy. Therefore, a small indicator
of public expenditure/GDP contributes to economic
growth to a small extent, and in crisis situations, the in-
crease in expenditure cannot stop the decline. This cir-
cumstance testifies to the significant inefficiency of the
structure of state expenditures and spending directions,
on the other hand, it is also due to the structure of the
economy.

In order to get a complete picture of the impact of
budget spending on economic growth, it is necessary to
take into account the impact of spending on the other
part of the equation, supply.

30,00%
25,00%
20,00%
15,00%
10,00%
s L L |
& & & NS < & S
N @ P P I & e N & &
il K & P 3 S & oF 3
§¢ S R & Q¢
& & B ) & < &
@ & ¥ & @ & &
& “ R 5 &
© ® ¢ R® <

B Share in total expenditure

M Share in GDP

Graph 9. The structure of RA state budget expenditures in 2022.
Source: Ministry of Finance of RA (MoF) RA state budget implementation reports in 2022 (https://www.min-
fin.am/hy/page/petakan_byujei_hashvetvutyun/)
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According to the functional classification of RA
state budget expenditures, social protection has the
largest share in the budget expenditures of 2022, about
8.9% of the GDP. The second largest share of spending
direction is general public services, 5.5% of GDP, the
next direction is defense, 4.8%. The sectors of educa-
tion, health, and public order, and safety are almost
equal, making up about 3% of the GDP, which essen-
tially represents an investment in human capital, which
is one of the main supply-creating factors of the GDP.

Conclusion

In the current conditions of globalization, on the
one hand, the close interdependence of national econo-
mies with the world economy significantly increases
the risks of bringing the economic system out of bal-
ance and we can see that economic growth in Armenia
is sensitive to external factors, which is reflected in
both periods of economic growth and recession. On the
other hand, in order to identify the features of the eco-
nomic growth of Armenia, the growth of Armenia can-
not be considered stable in any of the 4 stages divided
chronologically. From this point of view, the impera-
tive of the time is the formation of an exportable econ-
omy, and therefore the development of sectors with ex-
port potential.

Although the Republic of Armenia significantly
lags behind the world average indicators in terms of the
share of public expenditures in GDP, these indicators
are correlated, that is, they derive from each other.
Therefore, a small public expenditure/GDP ratio con-
tributes to economic growth to a small extent, and in
crisis situations, when the economy is in decline, the
increase in public expenditure cannot stop the decline.
All this is due to the small share of productive and
multi-purpose expenditures in the structure of public
expenditures.
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Ilokazano miIaHU pPaaAHCBKOTO KepiBHI/IHTBa o0 PO3BUTKY MPOMUCIOBOIO0 KOMIUICKCY KapnaTConro

periony — JIbBiBchKil, [Bano-®pankiBchkil, 3akapnarTchkii Ta UepHiBelbkii oOnactsax Hanpukinmi 1960-x — Ha
nmoyatky 1970-x pp. OxapakTepru3oBaHO MacmITabu po30ya0BU 0a30BUX rajly3eil MPOMHUCIOBOCTI Kparo y mepios
PO3BHHYTOTO COLiali3My, BKa3aTH Ha HEJIOJIKH IUIaHYBaHHS LIEHTPaJIbHUX JEpKaBHO-NMAPTIHHUX OpPTaHiB BIaIU
NPY BU3HAYCHHI Fe0JIOKallil MiJNPUEMCTB, iX TEXHIYHOT OCHAIICHOCTI, BIPOBAXKEHHI ITPOrPECUBHUX TEXHOJIOTIH,
BUKOPHCTAHHI JIFOJICHKOTO MOTEHIIIATY.

Abstract

The plans of the Soviet leadership for the development of the industrial complex of the Carpathian region —
Lviv, Ivano-Frankivsk, Zakarpattia and Chernivtsi regions in the late 1960s — early 1970s are shown. The scope
of the development of the basic industries of the region during the period of advanced socialism is characterized,
the shortcomings of the planning of central state-party authorities in determining the geolocation of enterprises,
their technical equipment, the introduction of progressive technologies, and the use of human potential.

Karouosi ciioBa: Ykpainceka PCP, Kapnarcekuii perioH, mpomuciosuii komiuieke, KITY, JlepxiaH.

Keywords: Ukrainian SSR, Carpathian region, industrial complex, KPU, State Plan.

IocTtanoBka mpoodaemu. ITpomuciosicts Kap-
narcekoro periony (JIbBiBchbka, IBaHO-PpaHKiBChKa,
YepHriBelbka Ta 3aKaprnaTchki 001acTi) y Apyrii mosio-
BuHI XX CT. po3BHBAJIAcs B paMKax IUIAHOBOI KOMaH-
JTHO-aJAMIHICTPAaTHBHOI CHCTEMH TOCIIOJapIOBaHHS 3
MPUTAMAaHHUMH il HeJJomiKaMH. B yMoBax BiCyTHOCTI
PUHKOBHX BifHOCHH, KoMnapTis Ykpaiau B «pyqyHOMY
PEXUMI» IPOBOAMIIA MPUIIBH/IIICHY 1HIyCTpiali3ario
Kparo, 1110 T03BOJIIIO HANpHKIiHI 1960-X pp. mepeTBo-
PHTH PETioH Y BaXJIMBUH arpONPOMHUCIIOBUI LIEHTP pe-
cnyOJiky — y el mepiof] Ha 3aXiTHOYKpaiHChKi o0a-
cti nmpunanaio 94 % 3aranpbHOpECTyOIiKaHCHKOTO BU-
noOyTKy cipku, 27 % — HadTH, 29 % — IPUPOTHOTO
ra3y, 94 % — BUpOOHHIITBA KaliitHuX 100puB, 30 % —
nementy, 100 % — BUpOOHMIITBa aBTOHABAHTAXKYBaUiB,
93 % — aBToOYyCIB, 22 % — MeTaJIOpi3aIbHUX BEPCTATIB,
96 % — oCBITIIOBAIBHUX eJeKTposamil, 53 % — TemneBi-
30piB, 35 % — mebmniB, 40 % — manepy, 23 % — Bepx-
HBOTO TPUKOTaxXy, 17 % — MIKipSHOTO B3YyTTS [2, apK.
18]. Bce k, He3Ba)karOuu Ha JOBOJIi MO3UTHBHY JHHA-
MiKy, TEMIIH PO3BUTKY IPOMHCIIOBOTO BHPOOHHIITBA

BIZICTABaIM Bif CyCigHiIX obsacteil (BigHOCHA 3aliHsi-
TICTh HACEJIEHHS Y MPOMHMCIIOBOCTI OyJia HUXKYOIO BiJ
3arajbHOpeCyOJIiKaHChKUX TOKa3HUKIB). BunpaBurn
OKpECJIEHI TEHJACHI1 Jep)KaBHO-TAPTIHHI OpraHu
BIIAJIU TUTAHYBAJIK Y TIepIrii mojoBuHi 1970-x pp.

Buxiiag ocHOBHOro marepiajy I0CJTiIKeHHS.
Hanpukiami 1960-x pp. Hepxmaan YPCP po3pobus
JUISL KOXKHOI 3 obnacteit Kapnarcekoro periony mepc-
nekTHBHMH 11aH po3BUTKY (IToctanosa LK KIT Ykpa-
iHu «IIpo manpmmii po3BUTOK HApPOJHOIO rOCIOAAPC-
TBa 3axigHux odmacteit YPCP» (1969 p.)), sikuii nepen-
0adaB CIOPY/PKEHHS MiJINPUEMCTB JIETKOi Ta Ba)KKO1
TIPOMHMCIIOBOCTI, IO y MiACYMKY Majio O MpHUBECTH J0
3pOCTaHHS 00CATIB MPOMHUCIOBOTO BUpOoOHUIITBA. O0-
komu Komynictuunoi naprii Ykpainu (KITY) koxHoi 3
obusacteit posrisiHynu npoekt Jepxmiany YPCP Ta
BHCJIOBWIIN BJIACHI KPUTHYHI 3ayBa)KECHHSI.

3okpema, 3akapnamcokuii 0bxom KITY 0yB mepe-
KOHaHH, 1110 «HaKpecJeHi 00CiITH 1 TeMIHN 3pOCTaHHS
MIPOMHCIIOBOTO, CLIbCHKOI'OCIIOAAPCHKOT0 BHPOOHUII-
TBa 1 KamiTaJbHOTO OYAIBHHUIITBA 3a0e3rmedarh, B IIi-
JIOMy, JambIINi €KOHOMIYHHH PO3BHTOK oOsacTi» [4,
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apk. 196]. OnHak, Ha JyMKY 00J1acHOT TapTiHHOT eiTH,
Hepxrutan YPCP Bce %k Taku JOITyCTHB HU3KY TaKTH-
HHMX HOMUJIOK IIPH CKJIaJIaHHI ITPOEKTY. 3aKaprnaTchKui
ob6kom KIIY mpomnoHyBaB: NpOBECTH PEKOHCTPYKIIIO
[epeunncreroro JIOKy tpecty «3akapnarOym» i3 30i-
JBIICHHSIM MOTYKHCTI 13 14 Tuc kB M. 710 100 THC KB M
CTOJISIPHUX BUPOOIB i3 BBOJIOM B JIito y 1972 poui; pe-
KOHCTPYIOBAaTH Y KIOPOJCHKHH 3aBO 32113006 TOHHHX
BUPOOIB 13 30UTBIIEHHASAM MOTY>XHOCTI 3 21,5 THC KY0 1O
35 trc ky0 36ipHOTO 3a71i300€TOHY 3 BBEJCHHSM B Jif0
y 1971 pomi; 30ymyBatu i BBecti y 1972 p. 3aBOx 3 BU-
MyCKY LeTIH NoTyXHicTio 100 MITH IITYK; CIOPYIUTH 1
BBECTH B Hif0 y 1975 p. mex IpeHakHuX TPyOOK y M.
MykaueBe notyskHicTio 50 MJIH IITYK Ha piK Ta iH. [4,
apk. 198].

3akapnarchkuii 00koM KITY BBaxaB AOIIEHUM Y
1971 — 1975 pp. nependauntu 45 MiH KpO KariTajioB-
KJIaJIeHb Ha JKUTJIOBE OyAiBHHUIITBO, L0 MOSCHIOBAJIOCS
«BKpaii He3aI0BUIbBHUM CTaHOM JKUTIIOBOTO (hOHAY, pO-
CTOM MICHKOTO HACEJICHHS, HU3BKOIO 3a0€3MEeUEHICTIO
JKUTIIOBOIO Twiowieto» [3, apk. 54]. Haronomeno, mo B
obacHoMy 1eHTpi (Ykropox) HapaxoBysanocs 7050
OynmHKiB, 3 sskux 4600 — ogHOMIOBepXOBi. [IpoBOaHTH
Yy HEX PEMOHT JJIS MiCIIeBOI BIIaAH OYJI0 «EKOHOMIYHO

HEBHTiIHO», Yepe3 10 KUTBKICTh aBapiiiHUX OyJIHHKIB
30uTBIITyBanacs 3 poky B pik. OcoOnmBICTh periony —
3HAYHa KUIBKICTh poMiB (TUIbkH B Yikropoai — 1500
0ci0), sIKi NPOKUBAJIH B HEIIPUAATHUX JI0 JKUTIIA Jady-
rax. Takum unHOM, pe3tomyBanu B ookomi KITY, «ms
MIPOBEJCHHS MEPIIOYEPTOBUX POOIT MO Oraroycrporo
Micra Yxropoja norpioHo Ha 1971 — 1975 pp. 10 mi-
JBHOHIB KapOoBaHIiB» [3, apk. 55].

MicueBi KOMYHICTH BBaYKaJId TaKOX JOLITHHHM:
MIEPEHECTH CTPOKH IMOYATKy Oy NiBHUITBa OaBOBHOMIPSI-
mteHOI padbpuku B cMT. IpmmaBa 3 1975 p. Ha 1974 p.
Ta 3aBOJXy HH3BKOBOJBTHOI amaparypu 3 1974 p. Ha
1973 p.; BKIIOUNTH y TUTaH OyAiBHUIITBA 3aBOJX MOOY-
ToBOI XiMil y M. Yxropox Ha 1971 p.; 30iunbmuTH y
I’ ATUPIYL 00CAT YCYIIEHHS 3eMelb TOHYapHHUM JIpe-
Ha)KeM Ha 5 THC I'a; 3MEHIIUTH 00CST BUITyCKy MeOIIiB
Ha 1975 p. Ha 14 miH kp0 (He 3abe3neyeHi NpUPOCTOM
MOTYXHOCTEH 3a paxyHOK BHIUICHHUX KalliTaJoBKIIa-
JIeHb); nependaunTu OyaiBHUOTBO y 1971 p. momitex-
HiYHOTO TexHiKymMy Ha 1200 y4YHIBCBKHMX Micupb Ta
PO TEXyIMITNIIA TS MiATOTOBKHU CHEIiaiCTiB JIETKO1
MIPOMUCIIOBOCTI [3, apk. 55].

[Mepenik HaAWBaXITUBIIINX TPOMHUCIIOBHX IIAIPHEMCTB, AKi ITepeadavdanocs 3BeCTH
y 3akapnatchbkiid obaacti (1971 — 1975 pp.) [3, apk. 12]

. . OpienroBHa komTo- | Po3paxyHkoBa 4u-
, Opi€eHTOBHI CTPOKU ) . .
Ne Ha3sBa 00’exra 6V iBHILTEA pHCHa BapTiCTh CEJIBHICTh POOiT-
A ! (miH Kpb) HUKIB (0ci0)
1 3aBo TOJIBIHIIXJIOPUAHUX ILTIBOK 1971 — 1977 18 2000
(M. Xycr)
2 3aBon 06‘HaﬂaHHﬂ A 30epeKeHHS 1 1973 - 1976 35 3300
nouyky ingopmaunii (M. Yxropon)
3 3aBon 3 PEMOHTY JepeBo0OpOoOHNX 1973 - 1976 4 800
BepcTariB (cMT. IprraBa)
4 3aBon TPUNIAIIB 3aNATOBAHHS 10 1971 — 1975 o5 5000
aBToMoOutiB (M. Beperose)
5 3aBo/l HU3BKOBOJBTOBOI anaparypu 1974 — 1975 8 2400
(M. Yxropox)
6 MyKadiBCbKHH ~ KepaMiKoTpyOHHHA 1971 — 1973 4.2 250
3aBOJL
7 BaBoBusHONpsMIIEHA (habprka 1975 — 1977 27 1700
(M. IprraBa)
8 ConeBrBapoOYHHH 3aBOJT 1971 — 1975 4.4 419
(cmt. COJIOTBHHO)

KpuruuHi 3ayBaskeHHS IOJO MNEPCIEKTHB pPO-
3BUTKY IPOMHCIIOBOCTI 005acTi BHCJIOBHB [8aHo-
@panxiscoxutl ooxom KITY. Nepxmnan YPCP nepen-
6ayaB y 1971 — 1975 pp. 30UIBIIUTH BUITYCK NPOMH-
cJIoBoT poykuii y 2 pasu, 3epHa — Ha 7 %, M’sica — Ha
20 % [1, apk. 103]. Ilepenbauanocs 30y yBaTH IIUH-
HHUH 3aBOJ|, 3aBOJ a30THUX I0OpHB, 3aBOJ| CHHTETHY-
HUX MHUIOYHMX 3ac00iB, 3aBOJl TOHKOTO OPIaHIYHOTO
CHHTE3Y, 3aBOJl XIMIYHOTO MAaIIMHOOYTyBaHHS, 3aBOJ
3allaCHUX YaCTHH JI0 aBTOMOOLTIB, J1Bi OaBOBHOMpSI-
JibHI (aOpuku Ta iH. LI mianu BUKIMKAIM CXBaIBHI
BIJITYKH MicCIIeBOi mapTiHOi ety [1, apk. 104].

Bognouac Jlepxxmian YPCP mnepenbauaB po-
3Bigatu y 1971 p. 3amacu KaJidHUX COJIeH MO MPOMH-
CIIOBHX KaTeropisx y kinmpkocti 400 MH T i Ha IUIX 3a-
macax po3moyaTd OyAiBHUIITBO HOBOTO KaJTIHHOTO

KOMOIHATY NOTYXHICTIO 1 — 1,2 MJIH T. Ha piK 3 BBEJICH-
HaM nepmoi yepru g0 1980 p. Bomxowac MicreBa
napTiiiHa eJiTa BBaXkasia HeOOXiHUM 301TbIIUTH 00CAT
PO3BigyBaIbHUX OypoBHX poOiT Ha IBano-PpaHKiB-
muHi 10 15 — 20 tuc metpiB Ha pik [1, apk. 107]. Ta-
KOX, «BpaxoBYIOUM TOH (aKT, 110 OCHOBHHUII MPUPICT
Bu00yTKy Ha(TH i razy B o0yacTi 1oB’si3aHNH 3 BBe-
JICHHSIM B pO3pOOKY HOBHX POJIOBHIID), TPOIIOHYBAJIOCS
JoBecTH 00°eM po3BigyBasbHUX OypoBuX podir 1o 120
tuc M. [1, apk. 109].

Micuesuii o6kom KITY BkasyBaB Ha ¢akT Toro,
10 BUPOOHUYI MOTY>KHOCTI iBaHO-(PaHKIBCHKOTO BH-
poOHUYOTO 00’ €THAHHS « Y KPTOJIOBM ICO» HE 3a0e31e-
YyIOTh TEepPepoOKy XyIOOOH, SKa MPOJAETHCS JIeprKaBi
KOJTOCIIAaMH, PaJArocriaMi i HAacelIeHHSAM. 30Kpema y
1967 p. 3a mexi obnacti Oyi0 BUBE3€HO 8,5 THUC T Xy-
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nobu y xkwuBii Basi, 1968 p. — 10,5 tuc 1. g mepe-
poOKkm M’sica (TBapHHH, NITHUIIS) HEOOXiTHO OyII0 MaTH
BUPOOHMYI IOTY>KHOCTI KiJIbKiCTIO 75 T M’sica Ha 100Yy.
HaromicTp Ha kiHeus 1970 p. BOHU CTaHOBWIIM TUIBKH
45 T. Binmznaueno, mo MiHICTEPCTBOM M’SCHOT i MO-
nouHoi mpomucioBocti YPCP y mnepcrnekTHBHOMY

mwrani Ha 1971 — 1975 pp. Oyno mependadeno Oymis-
HUIITBO y M. Karymri M’ sicokoMOiHaTy, 0JTHaK y TPOEKTI
Hepxmnany YPCP OyniBHHLITBO IbOro 00’€KTy HE
Oyno nependayeHo [1, apk. 110].

[epenik HaliBaKIMBIINX TPOMUCIOBUX ITiIIPHUEMCTB, SIKi IIepe10a4anocs 3BeCTH
B IBanO-®pankiBcbKiit 06macti (1971 — 1975 pp.) [3, apk. 12]

. . OpieHTOBHA KOIITO- Po3paxyHkoBa uu-
, Opi€eHTOBHI CTPOKH . ; .
Ne Hazpa 00’exra 6V IiBHILIBA pHICHA BapTIiCTh CEINIBHICTH PO0iT-
yA ! (MuH Kp0O) HUKIB (0Ci0)
1 ]I;z):;Ho-deaHKlBCLKHH BUHHHUH 3a- 1971 — 1976 125 7000
2 ggﬁf”““ SABOM AOTHIX JI0™ | 1974 1980 196 2500
3 | BaBox «Ximmamy (M. Kogomus) 1973 - 1977 14 5000
4 3aBog _ MaHOMETpiB (M. IBamo- 1973 — 1975 2 960
@DpaHKiBChK)
5 3aBo HOpMai30BaHUX JeTaleil 1972 1974 6 600
(M. Bypmitun)
6 BbaBoBHOMpsaauIbHA Qadpuka 1973 — 1975 27 1700
(M. Jonuna)
7 BbaBoBHOMpsaauIbHA Qadpuka 1975 _ 1977 18 1700
(M. Kosomus)
8 dabpuka TPUKOTAKHOTO MONOTHA 1971 — 1973 17 2500
(M. IBaHO-PpaHKIBCHK)
9 | lkipsiauii 3aBox (M. BosiexiB) 1972 — 1973 3,5 800
10 | JIvono3aBon (M. ['anmy) 1972 — 1973 2,5 213
11 | INuB3aBon (M. IBaHO-PpaHKIBCHK) 1973 — 1975 3,1 462
12 3aB0.}Z[.SaHaCHI/IX JaCTHH J1sl aBTO- 1971 — 1975 17 4000
Mo01TiB (M. IBaHO-DpaHKIBCHK)

Jlvgiecokuti o6kom KIIY BBaxxkaB HEOOXIITHUM
«ia 3abe3redeHHS TependadeHoro piBHSI BHPOO-
HUITBa» 3OUIBIIMTH OOCATH KalliTaJOBKJIAZAEHb 1
OyIiBeTbHO-MOHTaKHUX poOiT Ha 479 MIH KpO, B T. 4.
Ha: MAaIIMHOOYyBaHHS — 42,9 MIIH KpO; BYTUIBHY IIPO-
MUCIIOBICTh — 77 MIIH KpO, ; MPOMHUCIIOBICTh OY/IiBEITb-
HuX MatepianiB — 30 MiH KpO; OyaiBeNIbHY 1HIYCTPIiO
— 19,4 muH kxp0; TpaHcopT — 50 MiH KpO; ClIbCBKE
rocroaapcTBo — 50 MitH KpO; KHUTIOBE OYHIBHHUIITBO —
76,5 muH kp0; ocBity — 40 MiH Kp0O; KyabTypy — 3,3

MJH KpO. [2, apk. 8]. OcoOnuBe 3aHETTOKOEHHS BUKIIH-
KaJI He3HaYHi KOIITH Ha OyIiBHUIITBO TPAHCIOPTHOI
iHppacTpykTypu. KoHcTaToBaHO, IO MaricTpaibHi
LIUISIXY 3araIbHOPECITy OTiKaHChKOTO 3HaueHHs JIbBIB —
Yxropon — Yom ta JIbBiB — MykaueBoO — NEpKKOPJIOH,
30KpeMa iX AUsIHKY Ha nepeBanax Kapnar He 3a0e3ne-
YYIOTh HAJIE)KHUH TIPOITYCK BAHTAXKHOTO 1 BIHCHKOBOTO
TPaHCIIOPTY, Yepe3 L0 BUHHUKIIA «TOCTpa NoTpeda B pe-
KOHCTPYKLIT 3raJJaHnX NUISIXiB B MexkaX JIbBIBChbKOT 00-
nacti» [2, apk. 8].
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TTepenmik HAMBAKITUBIIIMX IPOMHUCIIOBUX ITiIITPUEMCTB, SKi epeadaqanocs 3BeCTH
y JIbBiBCHKiH obOmacti (1971 — 1975 pp.) [3, apk. 13]
. . OpierroBHa komTo- | Po3paxyHkoBa dncemb-
, Opi€HTOBHI CTPOKH ) . . .
Ne HasBa 00’ekra 6V iBHIITEA pHCHa BapTiCTh HICTh POOITHHKIB
YAUBHHIL (My1H Kp0) (oci0)

1 Pa%exmcr,m/m TOppOOpHKET- 1973 — 1975 18 250
HU 3aBOJT

2 FabfaﬂllBCLKHH TOppOOpHKET- 1972 1974 18 250
HU 3aBOJT

3 HpI/IK.apHaTCLKI/II/I KaTiiHUH 1974 — 1979 187 5500
koMmbiHaT (M. CTeOHHK)

4 | JlaxodapGonuii 3ason 1973 - 1975 5,5 750
(M. Bopucnas)

5 3aBoz moOyTOBOI XiMii 1971 — 1972 3 750
(M. Bopucnas)

6 3aBon €eKTPO/IBUTYHIB Masof 1974 — 1976 10 3800
oTyx)HOCTi (M. JIporo6uy)

7 3aBoj eNeKTPO3BaAPIOBATBLHOTO 1974 — 1976 10 4000
ycraTkyBaHHs (M. Jlporoowy)

8 | 3aBox «Ximmary (M. Ctpuii) 1974 — 1977 14 5000

g | 380N TPOTHIOKEAHINX 32| 1q75 1977 35 1400
c00iB aBTroMaTuku (M. Cam0ip)

10 3a1.30.z[ «HLBIBHpI/\I'J'IaZ[» 1974 — 1976 4 1500
(diman, M. Ctpuit)

11 3a1.30.z[ 0i0¢i3MYHNX TpUITATIIB 1974 — 1976 15 1350
(dimian, M. Jlporo6uy)

12 3aBon TEXHOJIOTHOT OCHACTKH 1974 — 1976 4 1500
(M. Crpuit)

13 3aBon eMaITbOBAHHX MPOBOJIIB 1970 — 1973 8 1500
(M. Cambip)

14 | Cxminmii 5aBon, nepuia vepra 1971 - 1975 16,5 1000
(M. JIbBiB)

15 | TlickiBChKHMIA TIiIICOBHIA 3aBOJT 1971-1972 4 580

16 | KampomeRo-cyKomiil 1972 - 1974 30 5000
koMmb6iHaT (M. Ctpuii)
TexcTunbHO-ranaHTepeitHa

17 ¢dabpuka (M. Hoswii Po3min) 1973 - 1974 4.8 1500

18 | Micekmonoko3aBox (M. Ctpwmit) 1973 - 1974 1,2 50

19 Micpkmonoko3aBos (M. Yepso- 1971 — 1972 16 150
HOTPaJ)

Komynictu YepHiBenbkoi obnacti. Bimznawamm,
mo B o0NacTi (QyHKIIOHYBAaJl0O YUMAJO MiAPHEMCTB
JIETKOi MIPOMHCIIOBOCTI, /Ie «IPUMIHSETHCA B OCHOB-
HOMY OKiHOWa Tpams». BomgHowac y moTO4YHIHM
IUSITAPIYI  po3moyanocs  OyMIBHHUIITBO  HOBHX
MIANPUEMCTB, Ha SIKUI niepedavanacs npais B OCHOB-
HOMY KIHOK. 3 I[MX NPHYHH, MiCIieBa NapTiliHa enita
HaroJjisirajia Ha CKacyBaHHI IUIaHIB OYZiBHUITBA B
YepniBsix y 1971 — 1975 pp. moBkoBoro KoM0iHaty
Ta KOMOIHATY KOCTIOMHHX TKaHHH. «B palloHHHX IeH-
Tpax iX PO3MICTUTH HEMOXKJIHMBO B 3B’SI3KYy 3 THM, IO
YHCEJIbHICTh HAaceIeHHS B HUX HEBEJHMKa», — BiJI3Ha-
yaJli MapTYNHOBHUKY [4, apk. 222].

3BaXkalouM Ha BUIE3a3Ha4YeHe, MICIIeBUIl 0OKOM
KITY mnpononysaB miarpumaru [epxkmian YPCP y

Hamipax moOyayBaTH y UepHIBIIX ITiIIAITHAKOBUH
3aBOJI, «JIe MOKHa OyJ10 O TIpaneBIaTYBaTH He3aHHA-
TUX y BUPOOHUIITBI 4OJOBIKiBY [4, apk. 222]. Takox
aKIEHTOBAaHO yBary Ha TOMY, 1110 YUMaJIO MiPHUEMCTB
y M. UepHiBLi po3MillleH] Y NPUMIIIEHHSX, 5Ki, 3 OJ1-
HOro OOKy, «HeNpUIaTHI AJisl opraHizamii TexHo-
JIOTIYHUX TPOLECIB, 3 IHIIOrO — 3HAXOIATHCS B
aBapiiHOMY CTaHi. 3 IMX MPUYUH BBAXKAIOCS JOI[JIb-
HUM MEpea0aYnTH BUAUICHHS HEOOXiTHHX KOIITIB Ha
PEKOHCTPYKIIiIO MIBeiiHOTO 00’emHanHs «Tpembitay,
(abpuk muactMacoBoi (GypHITYpH, MyXO-IIEPOBUX BH-
po0iB, KOHIUTEPCHKOI, IIKiprajJaHTepeHoi, TOOYTOBOI
XiMii, TOJIOBHUX YOOPiB, TEKCTUIEHO-XYI0KHIX BUPO-
01B Ta MeTaNOMITaMITyBaJIbHOTO 3aBOY [4, apk. 224].
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TTepenik HAMBAKITUBIIIAX IPOMHUCIIOBUX IMiITPUEMCTB, SKi TTepen0dadanocs 3BeCTH

y YepniBenbkiit oomacti (1971 — 1975 pp.) [3, apk. 15]
OpienTosi OpieHToBHA PospaxyHkoBa un-
No Hassa 06’ exra CTpoKH Gy,iB- KOIITOPUCHA CEIIbHICTH POOIT-
- . BapTICTh HUKIB
B (my1H Kp0) (oci0)
1 | MimmunankoBui 3aBox (M. YepHisiii) 1971 - 1975 119 12000
2 IHCTPYM?HTaHLHHH 3aBOJ (M. 1974 — 1976 5.1 1000
YepHiBwi)
3 3aBoj py4HOro §ya}BenLH0ro IHCTpY- 1972 — 1975 5 2000
MeHTy (M. BamkiBui)
4 MeTa:IIO(I.)yleTypHI/II/I 3aBoy (M. 1971 — 1972 4 1600
UYepHisIii)
5 Z}%(?TOHL[H)@mBeJILHHx MatepiamiB (M. 1975 _ 1977 2.45 260
6 )L?O]?rel/II/IHI-;O-TpI/IKOTa)KHa ¢dabpuka (M. 1972 — 1973 4.2 2000
7 | JIronzaBoa (M. CTOpOKHHEIIb) 1973 -1974 2,5 213
Hocmimamii 3aBOJ HAyKOBO-IOCIIJ-
8 | HOro IHCTHTYTY €IIEMEHTIB i BY3JIiB (M. 1971 - 1974 9 2500
UYepHisIi)

BucnoBku. Hampukiami 1960-x — meprmiid moso-
BuHi 1970-x pp. UK KIIY BuHOmyBano macmradOHi
IUIaHW IOJ0 PO30YOBU MPOMHCIOBOTO KOMILIEKCY
Kapmarchkoro perioHy Ha OCHOBI CITOPY/IKEHHS HOBUX
MPOMUCIIOBUX MIANPUEMCTB Ta PEKOHCTPYKIII / Mo-
JiepHi3alii yxe iCHyrouuX. BHU3HAYaIbHOW Yy LEOMY
koHTekcti crana [locranoBa LK KII Ykpainu «IIpo
JanbIIMA  PO3BUTOK  HAPOJHOTO  TOCHOAAPCTBA
3axiganx obmacteir YPCP» (1969 p.), B skiit Oyno 3a-
MPOTIOHOBAHO HOTOIUTHCS 3 po3podsieHnM Jlepikiuia-
HOM YPCP mpO€KTOM OCHOBHHUX HAIPSIMiB PO3BHUTKY
HApOJHOTO TOCMOJapcTBa 3aKaprarchkoi, IBaHO-

¢paskiBebkoi, JIpBiBChKOi, UepHiBenbKoi obOmacteit
VYkpaincekoi PCP na 1971 — 1975 pp.

Cnucok aitepatypu

1. JepxaBuuii apxiB IBaHo-®PpaHKiBCbKOI 00-
nacri, ¢. I1-1, om. 1, crp. 4048.

2. JlepxaBuuii apxiB JIpBiBcbKOT 0Omacri, ¢. I1-
3, om. 13, cop. 31.

3. UentpanpHuii IepKaBHUNA apXiB I'pPOMaJCh-
KX 00’emHaHb YKpaind, ¢. 1, om. 24, cop. 2721.

4. lleHTpanpHUI IepKaBHUUA apXiB T'pPOMaJCh-
KX 00’enHaHb YKpainw, ¢. 1, om. 24, cip. 2723.
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AHoTanis

VY crarti posrisiHyTO nepedir obxoru Micta bensa y 1352 p., 3xilicHioBaHy CHIJIBHO MOJILCHKHM KOPOJIEM
Kasumupowm III ta yropcekum — JlrogoBukom I. 3ramana obiora BigOyBasiach y KOHTEKCTI 00poTh0H 3a Pych i
CriaJInHy PomaHOBHYIB MiK NOJIbCBbKO-YTOPCHKHUM COKO30M Ta JIMTOBCHKO-PYCbKMMH CHUJIAMH Ha 4071 13 KHA3EM
Jlrobaprom-Jmurpom I'emuminoBudeM. Ha mincraBi cBimdeHb «yOHIIBKOT XPOHIKI» Ta HA3KH HIIUX KEPEI,
aBTOP NPUXOANUTH 10 BUCHOBKY, IO I'OJIOBHUM KaTaJ'Ii3aTOp0M nepemMoru O60p0HLIiB MicTa cTaja IXHs CTpaTerqua
BHUBa)XKEHICTh, 000pOHHE OYIiBHUIITBO Ta 3HAYHA BifICHKOBO-CTpaTeTivHa MiAroToBKa. He ocTaHHE MicIie BimirpaB
1 TO¥1 (hakT, MO BifiCEKO, OUOIOBAHE JBOMA KOPOJISIMH, TaK 1 HE 3MOTJIO CKOPHCTATHCH 31 CBOET 3HAYHOT YHCENBHOT
nepeBary, o He OyJI0 BUHSATKOM Y CBITOBIif icTopii uu cepeqHboBiYYi. TakuM YHHOM, Opa3Ka MOJISIKIB Ta YTOpIIiB
nin bensom kus3iBebkii Biuani Jlrobapry-/Murpy 3HauHO ykpinuTHcs y 60poThOi 32 TepuTOpii KoponiBcTBa Pyci.

Abstract

The article examines the course of the siege of the city of Belza in 1352, carried out jointly by the Polish king
Casimir I11 and the Hungarian king Louis I. The mentioned siege took place in the context of the struggle for Rus
and the heritage of the Romanovids family between the Polish-Hungarian alliance and the Lithuanian-Russian
forces led by Prince Lyubart-Dmytro Gedyminovich. Based on the evidence of the “Chronicon Dubnicense” and
a number of other sources, the author comes to the conclusion that the main catalyst for the victory of the defenders
of the city was their strategic balance, defense construction and significant military-strategic training. Not the last
place was played by the fact that the army led by two kings was never able to take advantage of its significant
numerical advantage, which was not an exception in world history or the Middle Ages. Thus, the defeat of the
Poles and Hungarians at Belz gave the princely power of Lyubart-Dmytro a significant boost in the struggle for
the territory of the kingdom of Rus.

Koarouosi cioBa: Pych, Nanuipko-BonuHebki 3emui, Jlro6apt-JImurpo 'enuminoBud, o60opoHHE OyiB-
HUIITBO, CEPEIbOBIYYsI, XPOHiKa, BIIChKOBA CIIPaBa, CBITOBA iCTOPIs, KHSI3IBChKA BJIaa, 030POEHHS.

Keywords: Rus, Halych-Volhynian lands, Lyubart-Dmytro Gedyminovich, defense construction, Middle
Ages, chronicle, military affairs, world history, princely power, arms.

KpuraBa HeBnaua mig bemsom y 1352 p., mo mpu-  yce K, 3BEpHEMO yBary Ha aKTyadbHHH IJIs Hamol

racuiia 3aB3STTsI yrOpPChKOro Bilicbka W 3MycCHIa KO-
pons JlromoBuka I VYropcekoro 3 nmuHAcTii AHXKY
(1326-1382) BipcTynaty, € OJJHAM 3 HAWOLIBII BHpa3-
HUX emi3oiB 0opoTsOu 3a ["anmunny i Bomuas y X1V
CT. 3aBJASKU CBIJUEHHSM Ipo i noaii B «J{yOHinbKii
xpoHiui» (XV cr.) [26; 18, c. 216] MOXINBUM € TI0/1a-
JIBIIUH eTaabHUN IXHIN aHaTi3.

Pycobki 3emmi B cepenuni XIV CT. ONUHHINCE Y
BKpaif ckiagHii cutyartii. [licns sracanss auHacTii Po-
maHoBHuiB ['anuipka Ta BonmHCcbKa 3emiti  cramu
00’€KTOM 3a3iXaHb 3-IIOMDX INpeTeHJeHTiB Ha [anu-
I[bKY CHaJIIMHY, SKI MaJu JUIs IOTO JIOBOJI OOIpyH-
TOBaHi JAMHACTUYHI MmijacTaBu [5, ¢. 224244, 372-378;
8, €. 52-66]. He Boarounch HaATO y JAeTalli, MOOIXKHO,

! Sk Bigomo JIroGapt I'epuminoBMY GyB BHYKOM ab0 3iTeM
IOpis JIbBOBHYA, TOMY 3TifHO i3 TpaIHIi€I0 MPaBOHACTILY-
BaHHs Biagu Ha Pyci MaB Oinblie npaB Ha cragok Pomano-
Bu4iB anix Kazmmup I11.

TEMH I0JIi€BUIT KOHTEKCT HarepenoaHi oonoru bemsa 'y
1252 p.

Bomuucepkoro kHs3s Jlrobapra-[mutpa [emumi-
HoBmya (T1383) miaTprManu BOMMHCHKI 00sipH, JInTBa
ta Oppat [9, . 225-238]. Takosx Ha cHaJUIMHY IIpeTe-
HJIyBaB IOJbChKUI Kopoisb 3 auHactil [1’scriB Kazu-
mup 111 (1310-1370), Ha Gori IKOro BUCTYITHB yrOpCh-
kuii Kopois JlromoBik I Yropcekuii 3 quHacTii AHKY,
AKAH yCHaJKyBaB IPaBO Ha IIi 3eMJIi BiJ CBOiX morepe-
JTHHKIB, TUHACTIT Aprafis [7, ¢. 21]. JINTOBCEKO-TIOJb-
CBbKi CTOCYHKH CTaHOM Ha panrtoBy cMepTh HOpis-boe-
cnaBa Tpoiinenosuua y 1340 p. rpyHTyBanuch Ha BU-
HIerpajcbkux aAoMoBieHocTsax 1335 Tta 1338 pp [4, c.
67-70; 5, c. 231-232].
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Crig BiI3HAYWTH, IO 32 TPATHUINEIO MPaBOHACITI-
nyBaHHS Biamu Ha Pyci, JIro6apt-JImurpo I'enumino-
BUY MaB 3Ha4YHO Oinbllle IpaB Ha craamuHy Pomano-
BUYiB, OCKIIbKM JOBOJUBCS a00 BHYKOM KOPOJICBI
IOpiegi JIsBoBuuy (1301-1308/1315), a6o 3srem Jle-
BoBi IOpiiioBuuy (1308-1323) [9, c. 238].

ozeH 3 mpeTeHIeHTIB HE 3yMiB 0/Ipa3y yTBEpAHU-
THUChH Ha rajMIbKoMy TpoHi. Tomy KoHQIIIKT HaOyB 3a-
TSDKHOTO XapakTepy. BilicbkoBi omepartii Kazummpa 111
HE yBIHYAIach 3HAYHUMH YCIIXaMH, 1 0 TOYATKY
1350-x pp. BiH 3ymiB 3akpinuTHCch nume y CAHOUBKIN
3emdi [5, ¢. 236]. A tomy y 1350 p. BiH ine Ha 4eproBy
JOMOBJICHICTh 3 YTOPIIMHOIO, 33 SIKOIO OCTaHHS II0-
BUHHA Oyna nonomortd Kasumupy III 3aBonoxitu ko-
poumiBcTBOM Pyci, sike Maso Ou nepelTu y 1OBiYHE BO-
JIOAIHHSI TOJILCHKOTO MOHApXa, 3 MPaBOM BUKYITy HOTO
3a 100 THC. QIOpHHIB, SKIIO BiH MATUME CIAJKOEMIIS.
VY Bunazky x, koiu oe3nitauii Kazumup 111 ve maTume
CIAJKOEMIIIB, BOJIOJAPSIMU LIUX 3€MEIb Majla CTaTH
yropcbka Amxyiicbka muHactis 5, ¢. 231-232, 236].

Boxe Big mumas 1351 p. modaBcst crinbHUI MOJH-
CBKO-yTOpCHKUi1 HacTym Ha Bommss [5, c. 236-238; 18,
c. 219]. IIpote 3HAYHUX YCIiXiB KaMIlaHis He MpUHE-
cia, 1 Ha moJaTky 1352 p. COIO3HMKHM HABXWIINCH Ha
HOBHIA moxix [5, ¢. 237-238].

JleTanbHUN OMUC MOXOMY JBOX KOPOJIIB 3HAXO-
Mo y «JlyOHinpkii xpoHini». KynpMiHaniero kamma-
HIT cTaja HeBIaa JUIs MOJISAKIB Ta yropiliB o0iora py-
cpkoro bemsa. XpoHICT neTanpHO OmmcaB Xix OUTBH, i
IIe Ia€ 3MOT'y PeKOHCTPYIOBATH i mepeOir Ta HabIu3u-
THUCB JI0 PO3YMIHHS TOJIOBHUX NPHYHMH ITOPa3KH MOJb-
CHKO-YTOPCBKOTO BiliChKa.

XpoHnika moBimzomisie, mo 22 motoro 1352 p. ko-
poxs JIromoBik I 3 BilickkoM BucTynuB Ha Pych i 12 Ge-
pes3Hs mpudyB y «Zanak» [18, c. 221]. CnymrHo npumy-
CTHTH, 110 TYT MaBcsl Ha yBa3i CsiHOK, ockinbku CsHO-
1bka 3emirs nepeOyBaia B pykax Kasumupa III, Binrax
caMe TaM BifICbKO MOTJIO MEPEHOYUTH ITiCIs IePeXoay
yepe3 Kapraru i nonoBuuTH mpoianT. I Bxe 31 6epe-
3HsI yropIfi 00’€IHATUCH 13 MOJBCHKHUM BIHCHKOM, SIKE
TUM "acoM oOssirano bens [18, ¢. 221].

3 omHOrOo GOKYy — YHCIIEHHE MOJBCHKO-YIOPCHKE
BIHCbKO, OYOJIIOBAHE /IBOMA KODOJSIMH, 3 IHIIOTO —
ykpimenniit bens i3 BoeBomoro Jpo3mom Ha oI, 9nit
BOEHHMH TallaHT HE OMMHYJA MiJIKPECIUTH 3rajaHa
xpoHika [18, c. 221]. BoeBomy 3anummB y MicTi TOIi-
IIHIK Oen3pkuil Bononap, kasi3b CemeH HapumyHTOBHY
(1352), sxmit y 1351 p. Buctynms Ha 6ot JIrobapra-
Jmutpa lenuminosuya [5, ¢. 238]. Jleski 10CiTHUKH
CXWJIBbHI TIOB’s13yBaTu camoro kua3s Cemena Hapumy-
HTOBHMYA i3 3rafaHuM y xpowiui [posmom (Jerzy —
Drorge) [17, c. 468].

Ben3 craB 00’exTOM 3a3ixaHb 3 OTJISAY Ha HOro
CTpaTteriyHe Micue3Haxo/keHHs. bensbka 3emis Ha 3a-
XOJIl MEXKYBaJIa 13 MOJCHKUMHU BOJIOIIHHSAMHU, & Ha ITiB-
nHi 3 [epemunuibepkoro 3emiero [21, €. 60—-65], yac-
THHa skoi Oyma okynoBaHa Kasummpom III. Takox
Bens, Oyayun nobpe yKpimIeH!M 1 Malo49H CKIIaHy CH-
cTeMy O00OpOHH, HIOM 3aKpWBaB IIIAX KOPOJIIBCHKOMY
BiliChKy Ha BosuHs.

3Ha4yHy pojb y HeMpHCTynHOCTI bensa Bixirpamm
HOT0 MOTY>)XKHI 3eMJISHI YKPIIUIEHHS 1 CHCTEMa BOJHHUX
MEPEeIKO/I, KA PEeryJloBalach CUCTEMOIO JIEPEeB’ THIX

rpedenb Ta TOMOCTIB, IO MiATBEPIKYETHCS K apXeo-
JIOTIYHWMH, TaK 1 MUCEMHUMH CBigueHHsMHU [19, c.
209-222, 213, 215, 217; 2, c. 30-67; 22, c. 64-65].

Jlo npuknany, omMc TaKMX KOHCTPYKLIH Mic-
TATHCS y 3aMUCIi MaHaApiBHUKa Maprina [pyHesera i
1582 p[19,c. 211-212]. BomHo4ac, i miJKpEeCIuTH,
1110, HaiMOBIpHile, cami 000poHHi criopyau ben3a He
OyJI1 MypOBaHHUMH, a CKJIAAAINCH i3 AepPeB’ THUX KOHC-
TPYKIiH, 00Ma3aHUX TIIMHOIO, SIK PO IIe CBIYNB OUe-
Buels Kinng XV ¢t [19, c. 215].

Hocnimanku Bonogumup Ilerermpua Ta Muxomna
beB3 HaBomsATH LIe onHE AXxepeno, rpaBopy XIX cr.,
Ha TJCTaBi AKOi MPUHHITO BBAKATH «MICBKHHA mMap-
kaH» bensa, mo ¢irypye B AKX MHCEMHUX JDKEpe-
Jax, sk 0OOPOHHY JIepeB’sIHY CTiHY IWIIBHOT KOHCTPY-
kuii [19, ¢. 215; 2, ¢. 30-67].

I[Mpore, sik 6aurmo 3 «/lyOHIIBKOT XpOHIKIY, came
BOJIHI IEPETIOHH 1 MPUPOJAHE po3TamnryBaHHs bemsa y
3a00JI0YeHIH MICIEBOCTI 3irpajio 3 JABOMa KOPOJISIMHU
37HMH JkapT. XPOHICT 3rajye, MO YropchKi BOTHU «Ku-
HyaUCyL 00 popmeyi, 800y 8 posax 3aMKy (pieHem) no
WU Max-csaK 8 001a0yHKAX nepetiuiosuiy i Oicmanucs
cminu» [18, c. 221].

Tox yropii He 3MOTIIH HIYOTO BIISTH i3 pOBaMH,
HalOBHEHNMH BOJIOIO, IO, K 0a4nMMO i3 HACTYITHHX
PAZKIB, 3pO0OHIIO TX JIETKOIO MIIIEHHIO JUIsS CTpil 000-
POHIIB: «OCb 320pu nNOCmMpinamu CmMpin HCOPCMOKO
(pycu Ut aumosyi) amaxysaiu i CRUCAMU 008UMU,
arcoypasiouu enyuto (kaminns)y [18, ¢. 221].

TyT ciia Big3HAYKTH, 110 Ha 030POEHHI 00OPOHITI
Many OyTH He JIUIIe JYKHW Ta CTPLUTH, ane i apOanetn
JEeKUTBKOX BUIIB, JUII METaHHS PI3HOTO PO3Mipy Oo0II-
TiB, sIK e Oymo TumoBo i ['anmnipko-BoimHcbKO1
nepxasu me y XII-XIII cr [23, c. 287-311, 20, c. 24—
30]. [Tpumyckaemo, IO i/ CIUCaMH B TEKCTI XPOHIKH,
MalyTh, CitijJ po3ymitu cyiui [15, c. 22-24].

Takox npuBepTae yBary 3rajika po MeTaHHs Ka-
MeHiB. TyT ciin BiI3Ha4MTH, IO CTAHKOBI KaMeHO-
METH, TUIIOBI A1t [anunpkoi i BomuHChKOT 3eMenb, Ha-
BpSAJ YM BUMIILIK 3 00iry B cepenuni X1V cr [3, c. 36—
48]. Pi3Hi Buin MeTaNbHOI apTHIIEPi] 111e BUKOPHCTOBY-
BaJIMCh y Benmukomy kHsi3iBcTBI JIuTOBChKOMY 1 Hajami
[1, c. 206-207]. ToMy TOBiTOMJIEHHSI XpOHiCTA PO TE,
10 TIOJISIKH 1 YTOpIli 3a3Haly HE3JIIYCHHUX BTPAT, MO-
KHA TIOSICHATH BMIJIMM BUKOPHCTAHHSIM OOOPOHISIMHU
MiCTa [UIOTO KOMIUIEKCY 000pOHHOI METalbHOI 30poi.

[IpoTe, MeTampHI MaTMHA TS OOJIOTH MiCT OyIH
BifOMi ¥ yropisiM. MokHa TPHITYCTUTH, IO KOIU O
Taki 3aco0u i Oynu B KOpoJIiBChbKOMY BilickbKy mia ben-
30M, TO Ha 3a00JI04EHIii MICIIEBOCTI POTH YHCEITbHUX
3eMJISIHUX 1 BOJHHUX YKPIIUIEHb BOHM HE Manu O 3Ha4-
HOTO €(EeKTy.

OxpiM TOro, yropchKe BificbKO OyII0 1emMopaitizo-
BaHe y 3B’5I3Ky 13 HOpPaHEHHSIM, SIKOT'O 3a3HaB B X071 00-
aoru cam Kopodb JltonoBik 1. «Camozo Jlrodosika y 2o-
JI0BY YOApOM 8ANCKUM 0epes SHO20 MOLOMA YU KAy M-
nmimu (Swlyok — yeopcwbra nassa yici 30poi) nopanunu
i camoeo na semnio 3eanunuy [18, c. 221]. Ha namry ny-
MKY, IOPaHEHHs KOpOJIs 0yJI0 BarOMUM YHHHUKOM BijI-
CTYIy COIO3HUKIB.

3ayBaxxumo, 110 JleonTiit BoriToBud o0 6e3mo-
CepeaHbO] yJacTi Kopois B IITypMi yKpimieHs bemsa
BHCJIOBIIIOE TIeBHUI ckemicuc. Ha mymKy mocmigHumka,
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Jronosik I Yropcekuii 3a3HaB MMOpaHEeHHs HE i Jac
MTYypMy, & B YMOBaxX CyTHUKH i3 Bilickkamu JltoOapra-
Jmutpa I'enuminoOBHYA, SIKi IPArHYJIH MOJIETIIUTH CTa-
HOBHIIIE MicTa [5, ¢. 237-238]. 3 ormsy Ha TUBOBUKHY
MepeMory 0OOPOHIIIB, TAKHKA (aKT AIMCHO MIT MaTH Mi-
cre. Baxkxko He moroautuce i 3 TBepxkeHHsM JI. Boii-
TOBHYA, 1[0 BO€Boja J[po3a HE BUBOJMB CBOIX CHI 3
YKPIIUICHb MPOTH YHCENBHINIOro 1 00'eIHAaHOTO Bii-
ChKa JIBOX KOpoIiB [5, ¢. 238], oCKiNbKH €IWHOIO Ha-
Jiero 00J10’KeHUX JINIIATIHNCH BaH, SIpH 1 cTpimn. OKpim
TOTO, 3aJyM BOEBOJIX BUAAE i T€, IO BiH KiIbKapa3oBO
BiB TIEPETOBOPH 3 KOPOIIBCHKHM BiHiCBKOM, IO JTAJIO
oMy Yac MATOTYBATHCH 10 iIMOBIPHOTO IITypMy Ta
JIOYEKaTHCh MiAKpiIUIeHHs 31 ctoponu Jlobapra-/mu-
Tpa.

Xponika 1moA0 1nporo mnosigomisie «Cam myouc
(Drozge) cim pasie nepemup ’si poous, tl HACMilIbKU Oye-
BUOHO NOMPOXY YKPINJAE 6ect 3AMOK NOMYAHCHO, WO,
Hapewmi, Ha 60cbMull Oenb bumea nouanacs...» [18, c.
221].

Cuizx 3BepHYTH OCOONMBY yBary Ha €Imi3o]] 3 mopa-
HEHHSIM YTOPCHKOTO KOPOJISl, IKUH, BOYEBUIb, MaB HE
ocTaHHe 3HaueHHd. JI. BolToBUY cTBEpIXKye€, 110 MO-
Hapxa OyIlo TOpaHeHOo 3aJi3HO OyIaBOIO IMiJ Yac Cy-
Taku 3 cwtamu Jlobapra ['enuminoBuya [5, c. 237-
238].

Ha namy »x aymky, kopoib JltogoBik aiiicHO mir
OpaTtu y4acth B 0011031, 3 OTJISIIy Ha HOro xapaktep,
aJXKe BiJIOMO, 1110 MOHApX BXKE BiI3HAUaBCs JETKOBaX-
HICTIO B OMTBAax, BUCTYIIAI0YU B HUX OCOOUCTO, 1 HABITh
3a3HaBaB Yepe3 TaKy CBOIO XOPOOPICTh CepHO3HUX paH.
Tak, HezagoBro o moxiit mix bemsom, y 1350 p. yrop-
CHKHMH KOPOJIb JIe[b HE TIOMEp BiJ OTpUMaHO] Mix Jac
IITYypMy YKPIIUIGHOTO 3aMKy ap0ajeTHOi CTpLIH, IO
3acija B Woro JiBid HO3i [25, p. 19]. Toro x poxy Ha-
nepeoHI i yac kammaHii B Hearoui BiH 3a3HaB ma-
niHHs [25, p. 16—17]. I ue Bce He 3yTUHMIIO KOpOIIs 6e3-
HocepeHbo OpaTH Y4acTh y BOEHHUX T10XO0JIax.

Tomy, BOYeBH/b, KOPOJIb Taku OpaB yd4acTb B
HITYpMi 0COOMCTO. 3apa3 Ba)KKO CKa3aTH, YM MilI0, YH
BEPXH Ha KOHI, K Ie JUUMiIo Junapro. [Ipumyckaemo,
110 HaBiTk mimo. LlikaBo, mo «/{yOHilbKka XpoHika» sk
3HaPSAS MOPAHEHHS KOPOJIS YiTKO BKA3y€e caMe «BaX-
KA JepeB’ THUH MOJIOT», 30pOt0, IKOI0 HAaBPSII 9 OPY-
JIyBaB BEPIIHHMK (a JUIsl SIKICHOTO ii BAKOPUCTAHHS aTa-
KyIOUHMi MaB HAaHOCHTH yJlap 3BepXy BHHU3, TOOTO OyTH
BHIIE CBOTO CYNPOTHBHHUKA, 200 3HAXOIUTUCH 3 HUM Ha
omHOMY piBHI) [16, ¢. 62]. MoXIHBO, i AepeB’ STHUM
MOJIOTOM CIIiJl PO3YMITH BaXKKy IyOHHY, SIKY MOTJIH BU-
KOpHUCTOBYBaTH oOopoHIi Micta [14, c. 106-107], a
B)KE€ B XPOHILli, 1] BIUIMBOM aHpY, BOHA «IIEPETBOPH-
JIach» Ha BENMKUH MOJIOT. Yu Morna 1ie Oytu OynaBa?
BesnocepenHbo B XpOHIIli HEMae 3ragky Mpo OyiaBy,
x04a 11ei pisHoBH[ 30poi OyB Bimomuii yropusm B X1V
CT. [oBOJI mKpoko [27, p. 173-200].

VYropceka gocmigauns AaHaMapis bapra BBakae,
mo Kopousts JII0J0BIK 3a3HaB TO/AI 3aKPUTOI YEpErHO-
MO3KOBOi TpaBMH, BCyNEped TOMY, 1110, 3BiCHO K, OyB
B moJioMi [25, p. 22]. JlocTiTHUIS HABOJIUTH TaKi MO-
Ka3HUKH Koe(illieHTy 3aXUCHOT (PyHKIIi1 TOMIIIHIX II0-
JIOMiB: TIpY TOBIIXHI B 1 MM I10;10M BUTpUMYBaB BiJ 30
k/Dx e, 2 MM — Bix 100 k/Dx [25, p. 22]. Cuna ynapy
MeueM YHM COKHpOI 3Haxonuiack B Mexax 60-130

kJIx, 6e3 ypaxyBaHHS pixkydoi i pydarouoi cumu [25, p.
22]. BoueBunp, IIOJIOM BpATYBaB KOPOJS BiJ CMEPTI,
aJie He BiJl TpPaBMH.

Ha nymky JI. BoliToBHYa, CBiJuCHHSIM 30BHIIII-
HBOTO HalaJy Ha TapHi30H, K1l obnsraB bens, Oyna i
cMepTh (Toai K, y 1352 p.) xusa3st Cemena HapumynTo-
BHYA, SIKUI1, BOYCBHb, OTprMaB bens Bin JIrobapra I'e-
auMiHoBHYa y 1350 p. i moctaBuB Ha 40JIi 000POHH Mi-
cta BoeBoay [po3ma [6, c. 238]. ToOTO, KHA3 MIT TO-
MEpPTH 3r0I0M BiJl OTpUMaHUX B 00O paH.

Tax um iHakmre, popTyHa cTana Ha Oik 000pOHIIIB,
ski Oymu moOpe miarorosneHi mo obnoru. IlinTpumka
Jlrobapra-JIMuTpa 330BHI TeX Maja MaTH Micle. A Ka-
TasizaTropoM nepemoru J{posa crano mopaHHs KOpoJst
Jromosika I. Coaif TakoK 3rafaty, 110 B XO1 LUX MOl
3aruHyB IUIEMIHHUK Kopouis [17, c. 58].

Muxaiino I'pylneBCbKHN, ONMPAKOYUCh Ha Ipa-
MoTy 3 omy6OuikoBaHoro y 1905 p. HiMenbKOro apxiBy
[12, c. 158-159], cTBepKyE, IO MixK BOEBOAOIO Jpo-
31oM i koposem JlromoBikom I Yropcekum BinOyBcs mme-
BHUH «pEeBEpaHC AJIsl 3a0XOTH TOHOPY OCTaHHBOTO»
[12, c. 158-159]. HaneBHe, MOBa iifie PO SAKUICH CUM-
BONIYHHH akT 3 00Ky Jlpo3na, sKuif MaB 3MECHIITUTH Ta-
HBOY mopa3ku JIrooBika, SKAN y KOATIIII] 3 ITOJIECHKUM
KOpOJIEM HE 3MIT B3STH MICTO, 3ajJora sSKoro Oyma B
pa3u MEHIIO0.

Ha Hamy nymky, TyT CIIii pO3yMITH aKT 3aMiHU
CTSIa JIUTOBCHKOI'O HA YTOPCHKUM, IIPO 1110 MIE€ThCS Ta-
KOXK 1 B «JlyOHILBKii XpoHiUi»: «Bupiueno, wo moi
exasanuii Drozge(?) il Kopoato npucseHys: cmsea iu-
mogcvkozo yciei zemni (bensvroi), a came (306pa-
JHCEHHS1) 20108U THOOCHKOT 3 YOPHUMU OPOMUKAMU, NO3-
0y8aecs, 3HaMeHO Kopoaiecbke Yeopujunu cobi nogHi-
cmio cumeoniuno npuiimasy [18, c. 221]. B upomy
KOHTEKCTI BapTO 3rajlaTH JIMCT, HanucaHui JIromosi-
koM | o mocraBieHoro kHsA3eM JlrobapTom-Jmurpom
CTapoCcTH pychbkoi 3emii Jmutpa JleThka, e OCTaHHIH
Ha3BaHUU «GipHum myxncem (kopois)» [5, c. 234; 10, c.
269-279].

TyT, ik 1 B mepUIoMy BHIIQJIKy, KOPOJIb IIParHyB
HIJIKPECINTH CBOE yCIaJKOBaHe BiJi ApnaJiB MpaBo Ha
cramuuHy POMaHOBHUYIB, 10 BUIUIMBAIO 3 WOTO TH-
Tymy «kxopodst [amimii i JTomomepii» [13, c. 234].

Pesynpratn 6utBu nix bensom manu nanexocsik-
HUH Xapaxrep. 3aBIsIKH ParTOBOMY 3HECHJICHHIO TPO-
tuBHUKA JIrobapT-MuTpo ['equmiHOBUY, 3TiTHO 31 T10-
roBopoMm 1352 p. 3akpinmB 3a cobor0 BommHCEKY 3e-
Mo [5, c. 238; 11, ¢. 29-32].

[ikaBUM apXeOJIOriYHUM CBITUYECHHSIM OOJIOTH Mi-
CTa MOXYTb OyTH BHSIBJICHI B MICTI Ta Ha HOTO OKOJIU-
ISIX TPU BEJIMKI cepeqHboBiuHiI Meui. CBsatocnaB Tep-
CBKHI JaTye 3HaXiIKHW B Mexax mep. moi. XIV cT. —
miep. Tp. XV CT., 1 3 OIIAAY Ha HAsSBHICTH y KOXKHOTO 13
HUX IMIIOPTHOTO KJIMHKA i3 MalCTepeHb IMiBJIEHHO-Hi-
Menpkoro micra Ilaccay, He BUKIIIOYa€ TaKOX IMOBIp-
HICTH TONaJIaHHS 1X B IPYHT B Pe3yJbTaTi 30pOHHHMX
npotuctosiie B bensi y 1352, 1366 1 1387 pp [24, c.
163]. Taki Me4i MalOTh HU3KY aHAJIOTil, BUSBICHUX B
HenrpansHo-Cxinniit €Bpomni, 30kpema B Ilompmi ta
VYropmwHi [24, c. 161].

Taxum ynHOM, oAii mix bemsom y 1352 p. moka-
3aJI BUHATKOBY OOOPOHO3/aTHICTh MiCTa, MO (iKCy-
IOTh 1 Mi3HIMI JKepena. ['0J0BHUM YHHHUKOM YCITiXY
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oboponu bensza, sk Oyso Bi3HAYECHO, CIIiJl BBaXKATH
crienudiky HOTo YKPIIJIEHb, KA IMOJIsIraia y MmoeIHaHHi
3eMJISTHUX Ta BOJHMX Iepeikon. IIpore, cmig Bpaxy-
BaTH TaKOX 1HIUJCHT nopaneHHs Jlronoika I Yropces-
KOTO0, SIKM{, BOYEBH/Ib, 3irPaB HE OCTAHHIO POJIb.
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Abstract

Diabetes mellitus is one of the most common chronic disease. In a number of developing and industrialized
countries, diabetes mellitus has become an epidemic and is one of the leading causes of death.

The rapid increase of cases of type 2 diabetes mellitus (T2DM) in the past decades has made it a widespread
metabolic disorder. In recent years, an increasing understanding of how our microflora is linked to obesity-related
T2DM has provided a new potential target for reducing the risk of T2DM.

The aim of our project is to expand our view on key roles of microflora during the onset and development of
T2DM as well as its complications. Our aim was to study 2 groups of people with T2DM and Pre diabetes in order
to reveal any gastro-intestinal problems. According to questionnaires, it appeared that patients with diabetes type
2 had 3 or more gastro-intestinal disorders, 72 % had bloating, 16% constipation and 12% diarrhea. Patients with
prediabetes had 3 and more intestinal disorders: 56 % had bloating, 23% constipation and 21 % diarrhea.

Despite, multiple studies supporting the importance of gut microbiota in pathophysiology of T2D, the field
is in early stage. Currently, we have reached a point in our understanding that some probiotics and related molec-
ular mechanisms may be involved in glucose metabolism related to T2D. Long-term (12 weeks) inclusion of pro-
biotics in the treatment of type 2 diabetes (Lactobacillus rhamnosus-1.0x10*9, Lactobacillus casei-1.0x10*9, Lac-
tobacillus acidophilus-1.0x10*9, Bifidobacterium bifidum- 1.0x10*9 ) has a significant positive effect on such
gastrointestinal complaints as flatulence, diarrhea and the feeling of being full quickly. For patients with type 2
diabetes mellitus, it is advisable to take a long time (12 weeks) ) to be supplied with a probiotic with the following
composition: (Lactobacillus rhamnosus-1.0x10*9, Lactobacillus casei-1.0x10*9, Lactobacillus acidophilus-
1.0x10*9, Bifidobacterium bifidum- 1.0x10*9) Type 2 diabetics By taking probiotics in patients, glycated hemo-

globin improves by 0.24%.

Keywords: Diabetes Mellitus, Gut microbiome, Insulinresitense, probiotics.

Diabetes is a chronic disease that occurs either
when the pancreas does not produce enough insulin or
when the body cannot effectively use the insulin it pro-
duces. Hyperglycaemia is a common effect of uncon-
trolled diabetes and over time leads to serious damage
to many of the body's systems, especially the nerves
and blood vessels.

Type 2 diabetes, like cardiovascular disease, can-
cer and chronic respiratory disease, is considered a
chronic and noncommunicable disease responsible for
80% of premature deaths globally [10].

As of 2019, there were approximately 463 million
cases of diabetes worldwide with an estimated 700 mil-
lion by the year 2045 if current trends continue despite
the variety of pharmacological interventions currently
available[10].

Poorly controlled diabetes and metabolic disor-
ders associated with type 2 diabetes such as impaired
lipid metabolism, the presence of oxidative stress and
hypertension can lead to both microvascular and
macrovascular complications. Some microvascular
complications of type 2 diabetes that involve small
blood vessels include diabetic nephropathy [17] [2] di-

abetic neuropathy and diabetic retinopathy. Con-
versely, common macrovascular complications that in-
volve large blood vessels include cerebrovascular dis-
ease, coronary heart disease and peripheral vascular
disease [10].

A plethora of studies have demonstrated a signifi-
cant association between changes in the composition
profile of gut microbiota and development of diabetes.
In particular, perturbed Bacteroidetes/Firmicutes phy-
lum eubiosis has been linked with increased intestinal
permeability, with infiltration of bacteria byproducts
through a leaky gut barrier triggering subsequent in-
flammatory responses characteristic of diabetes [1] [2].
On the other hand, several bacteria have been shown to
exert a protective role by decreasing the risk of diabetes
development through reduction in proinflammatory
markers and maintaining intestinal barrier integ-
rity[16]. For example, Lactobacillus fermentum,
plantarum and casei, Roseburia intestinalis, Akker-
mansia muciniphila and Bacteroides fragilis have all
been shown to improve glucose metabolism and insulin
sensitivity, and suppress proinflammatory cytokines.

[5]
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Notably, some drugs such as metformin which is
commonly used for diabetes treatment have also been
shown to alter the composition of the gut microbiota,
suggesting that metformin interacts with the gut micro-
biota through modulation of inflammation, glucose ho-
meostasis, gut permeability and short-chain fatty acid-
producing bacteria [11]. Additionally, in patients with
diabetes-associated gut dysbiosis, metformin promotes
butyrate and propionate production, improving a pa-
tient’s ability to catabolize amino acids. These changes
coupled with increased levels of Akkermansia mucini-
phila in the gut may contribute to the effects of metfor-
min on glucose metabolism [8]. It appears that the met-
abolic factors associated with chronic low-grade in-
flammation and oxidative stress, which link gut
microbiota dysbiosis and type 2 diabetes, are the same
ones that influence the onset and progression of dia-
betic complications [6]. This relationship gives cre-
dence to the concept that modulation of the gut micro-
biota may be a promising strategy in the management
of diabetes and associated complications as presented
in the following sections[3][9].

The aim of our study was to study gut microbiota
in Georgian people with diabetes type 2 and prediabe-
tes; We developed a questionnaire that contained 10
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simple questions (eg, do you suffer from diarrhea, con-
stipation, flatulence, feeling full quickly, etc.. At the in-
itial stage, 132 patients aged 18 to 75 were interviewed,
including 87 women and 45 men. Out of 132 patients,
98 patients had type 2 diabetes, and 34 patients had pre-
diabetes with marked insulin resistance.

Patients with type 2 diabetes mellitus were se-
lected according to the level of glycated hemoglobin, in
particular, patients were selected who had glycated he-
moglobin >7.5%, which indicates a subcompensatory
and decompensatory state of diabetes mellitus. 34 pa-
tients were selected taking into account the Homa in-
dex, all of them had an insulin resistance index higher
than normal, but the presence of type 2 diabetes (ac-
cording to glycated hemoglobin) was ruled out.

Analyzing the results of the survey, it was found
that out of 98 patients with type 2 diabetes, 76 patients
had 3 or more gastrointestinal complaints, namely flat-
ulence in 72% of cases, constipation in 16%, diarrhea
in 12%. The majority of patients with insulin resistance,
more specifically 22 out of 34 patients, also had 3 or
more complaints. The percentage of complaints was
distributed as follows; Flatulence -56%, constipation -
23%, diarrhea -21% see
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Picture N2: Gastro-intestinal comlains in patients with Prediabetes

Based on the questionnaire, 58 patients with type
2 diabetes mellitus with gastrointestinal disturbances
were selected, taking into account the inclusion-exclu-
sion criteria, who underwent a study of the intestinal
microflora, through a bacteriological examination of
the feces.

Based on the questionnaire, 14 patients were se-
lected from the patients with insulin resistance with
gastrointestinal disorders, taking into account the inclu-
sion-exclusion criteria, who underwent a study of the
intestinal microflora, through a bacteriological study of
the feces.

58 patients with type 2 diabetes were included in
study group |, and 14 patients with insulin resistance
were included in study group I1.

12 patients were also selected to form the control
group, the control group was compared with the | study
group, i.e. patients with type 2 diabetes.

As a result of statistical processing, we obtained
the following values of the y* criterion: Diarrhea -
¥?>=12.093 Constipation - ¥*=44.903 Fast stools -
¥*=27.5 Heartburn - ¥*>=9.768 Flatulence - ¥*>=39.862
Nausea - y=12.24.

Statistical research showed that the value of the ¥?
criterion before treatment and after treatment for all in-
dicators > %20.05,1, i.e. The null hypothesis is rejected
and the difference between the two samples is plausi-
ble.

In the control group where 12 patients were in-
cluded, we got the following results: diarrhea -
%>=0.202 constipation - y*>=0. Fast weight gain - y>=2.02
Heartburn - ¥?>=0 Flatulence - %>=0.168 Nausea -
¥*=0.253

In this group, the null hypothesis is accepted and
the difference between the two samples is not signifi-
cant, as expected.

As for the 11 research group, we got the following
results: Diarrhea - ¥>=4.094 Constipation - ¥*>=2.489
Fast stools - x?=4.762 Heartburn - y>=1.167 Flatulence
- %>=2.489 Nausea - *>=1.167

The value of the y? criterion before treatment and
after treatment for the indicators of diarrhea, fast accu-
mulation flatulence x> %20.05,1, i.e. The null hypothe-
sis is rejected and the difference between the two sam-
ples is plausible. As for the value of the y? criterion for
indicators: constipation, heartburn, flatulence and nau-
sea ¥°< x20.05,1, that is, the difference between these
two samples is not reliable.

The data obtained as a result of the bacteriological
examination of feces in the study groups before treat-
ment and after treatment were also statistically pro-
cessed according to the following indicators: bifidum
bacteria, lactic acid bacteria, enterococci, intestinal
sticks (typical).
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To test the null hypothesis to determine the differ-
ence between two samples, the Wilcoxon-Manna-
Whitney U-test was used.

Group |, as a result of statistical research, the fol-
lowing values of the U-criterion were obtained: bifi-
dum bacteria - U=882.5, lactic acid bacteria - U=436,
enterococci - U =938,

The value of the U criterion according to the table
U0.05;58;58 =1384.08 (95% probability), in all cases it
was found that U< U0.05;58;58, which confirms that
the difference between the two samples (before treat-
ment and after treatment then) is plausible according to
each indicator.

Group Il As a result of a statistical study, which
included 14 patients, the following U-criterion values
were obtained: bifidum bacteria - U=55, lactic acid bac-
teria - U=44.5, enterococci - U =55.5

U criterion value according
U0.05;14;14 =55 (95% probability).

In this group only the condition U< U0.05;14;14
is fulfilled for lactic acid bacteria, which confirms that
the difference between two samples (before treatment
and after treatment) according to this indicator is relia-
ble, while for other indicators the difference between
two samples is not reliable.

Consider a control group that includes 12 individ-
uals.

The value of the U criterion according to the table
is U0.05;12;12 =37 (95% probability). Bifidobacterium
- U=65.5 Lactic acid bacteria - U=66 Enterococci - U
=70.

In all cases U> U0.05;58;58, which confirms that
the difference between the two samples (before treat-
ment and after treatment) according to each indicator is
not reliable.

A comparison of the I group involved in the study
and the control group was made according to the fol-
lowing characteristics: diarrhea, constipation, flatu-
lence, heartburn, nausea, rapid stooling. The results are
as follows: Diarrhea - *>=16.594 Constipation -
¥*=18.364 Fast stools - ¥>=15.956 Heartburn - ¥>=9.979
Flatulence - *>=14.605 Nausea - ¥>=4.106

The value of the §? criterion according to the table
is ¥20.05,1=3.84 (95% probability).

As a result of the statistical research, it was deter-
mined that the value of the y? criterion for all indicators
of the | group and the control group meets the condi-
tion: ¥>> %20.05,1, i.e. The null hypothesis is rejected
and the difference between the two samples is plausi-
ble.

Glycated hemoglobin was also evaluated in study
group | before and after treatment. The average rate of
glycosylated hemoglobin decreased by 0.24%, which
means that through the probiotics we used (Lactobacil-
lus  rhamnosus-1.0x10*9, Lactobacillus  casei-
1.0x10%*9, Lactobacillus  acidophilus-1.0x10*9,
Bifidobacterium bifidum- 1.0x10*9) within 12 months
significantly improved glycated hemoglobin, indicat-
ing a positive effect of probiotics for glycemic control
in diabetes mellitus.

SPSS statistical program was used for statistical
processing of the results. The obtained results are in-
cluded in the conclusions.

to the table

Conclusion: Long-term (12 weeks) inclusion of
probiotics in the treatment of type 2 diabetes (Lactoba-
cillus rhamnosus-1.0x10*9, Lactobacillus casei-
1.0x10%*9, Lactobacillus  acidophilus-1.0x10*9,
Bifidobacterium bifidum- 1.0x10*9 ) has a significant
positive effect on such gastrointestinal complaints as
flatulence, diarrhea and the feeling of being full
quickly. The improvement of microflora in patients
with type 2 diabetes mellitus was manifested by a sharp
correction of bifidobacteria, lactic acid bacteria. For pa-
tients with type 2 diabetes mellitus, it is advisable to
take a long time (12 weeks) ) to be supplied with a pro-
biotic with the following composition: (Lactobacillus
rhamnosus-1.0x10*9, Lactobacillus casei-1.0x10*9,
Lactobacillus acidophilus-1.0x10*9, Bifidobacterium
bifidum- 1.0x10*9) Type 2 diabetics By taking probi-
otics in patients, glycated hemoglobin improves by
0.24%.
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The article elaborates the age factor in teaching a foreign language. The advantages and disadvantages of
early and late second language learning have been scrutinized in the study. The article notes that it is more efficient
to learn the second language between the ages of 2-12. Since the learners at this age can easily possess listening
skills while in later periods of age to master this skill becomes harder. Besides, it has been determined that kids
they cannot comprehend grammar rules like the adults. The adults easily understand complex and compound sen-
tences with their complicated grammatical structures while children find it difficult.

Keywords: age factor, comprehension, second language acquisition, language learning, cognition.

We all know that age is an important factor in lan-
guage acquisition. Time to time, age was considered to
be a problem for language learners. Different factors
including native language, biological reasons, learning
environment, emotions, intelligence, motivation play
an indispensable role in effective language assimilation
and the age factor is one of the factors that has a con-
siderable impact on second language learning.

Babayev Javid underlines the importance of con-
sideration of age and other factors in teaching process:
“Teachers should approach and assess the students in-
dividually or taking their age, occupation and psycho-
logical conditions into consideration” [1, p.102].

As to Singleton and Ryan, the students that start to
learn a foreign language in the childhood can obtain a
higher level of proficiency than those who start later. It
is evident that this idea contributes to the hypothesis to
begin second language instruction earlier. It looks as a
good beginning for the young students to hold the op-
portunities to study foreign language with early immer-
sion to the foreign language instruction.

English began to be taught at fifth grade as a re-
quired course at the secondary school in 1990s. English
teaching programs were modified again requiring Eng-
lish courses to start in the third form at the secondary
schools around 2000. As time changes, the new policy
stresses the significance of early start in foreign lan-
guage teaching programs at an early age. The Chinese
government has been underlining the the English lan-
guage as a foreign language as a compulsory and vital
curriculum at school recently. For this reason, English
is actually taught in the first grade of the secondary
school. Another important point should be touched
upon that more nursery schools in rich cities start to
teach English at the ages of 3 or 4 in the country.

All these positive changes about the policy of for-
eign language teaching presents that instruction of for-
eign language attracts the attention to carry out foreign
language instruction earlier. Early second language
learning motivates the kids to study the foreign lan-
guage based on kids’ personality. Generally speaking,
they mostly show their interest to some new things but
learning the first language. For this reason, if second
language instruction is carried out at secondary school
earlier, it will help to improve children’s attitude on the

second language acquisition. They will demonstrate
their self-consciousness and awareness about the cul-
tural differences while being immersed into the foreign
language learning. Subsequently, foreign language
learning should be introduced to school as soon as pos-
sible, because it is better for kids to be exposed to the
foreign language and ease their language learning pro-
cess.

The advantages of early second language learn-
ing

To become a bilingual in early childhood is an un-
conscious phenomenon as natural as leaning to walk.
According to scientific surveys, pronunciation and in-
tonation may be learnt more easily in childhood and ad-
olescence. It occurs when neuromuscular mechanisms
are active until the age of 12. Another explanation why
children’s pronunciations are accent-free is their ability
of imitation. The so-called ability vanishes considera-
bly after puberty. Other factors which we should take
into account are kid’s spontaneity, tolerance and flexi-
bility to new practice. Children are more eager to inter-
act with people compared to adults. They are more keen
on everything and they are not scared of making errors.
They overcome hardships very easily by utilizing crea-
tive methods to interact such as non-verbal tools of in-
teraction and use of onomatopoetic words. Besides, the
thought of foreign civilization has not shaped in their
views yet. They comprehend cultural and ethnic differ-
ences only at the age of eight. Memory capacity is an-
other advantage in early language acquisition. There
are researches showing the risk of semi-lingualism and
recommending the parents to conduct language leaning
planning carefully.

Researches reveal that learning a foreign language
develops problem-solving, critical-thinking and listen-
ing skills. Furthermore, it improves memory, concen-
tration and ability to multitask. Kids accomplished in
other languages also show signs of mental flexibility
and enhanced creativity. Kids that learn the second lan-
guage before the age of 5 use the same part of their
brains to learn the foreign language which they also use
to acquire their native language. Younger students
don’t have the sense of fear of making errors which is
a hindrance for the adults in most cases.
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The time a student devotes to learn a foreign lan-
guage has a positive and direct correlation with cogni-
tive development. Longer orders also provide the
chance for the students to grow up alongside the extra
language and culture developing a more profound rela-
tion as they grow older.

It also boosts their academic achievement. The
benefits of learning a foreign language at an early age
have a direct affect on a kid’s academic success. In
comparison with those who don’t know another lan-
guage, bilingual kids have boosted writing, reading and
math skills and they usually score higher points in tests.

Early language learning nurtures the children’s cu-
riosity, empathy, cultural sensitivity. Kids who are ex-
posed to another language earlier show more positive
attitudes to other cultures linked to that language.

The advantages of late second language learn-
ing

Firstly, it is essential to identify that we consider
learning a language after puberty by late second lan-
guage acquisition. Psychologists, linguists and peda-
gogues have been striving for many years to reply the
following question: can we reach native-like profi-
ciency while learning a language after puberty? To re-
spond the question, we should take the following fac-
tors into consideration: Primarily, adults have an essen-
tial advantage: cognitive maturity and experience of the
language system generally. By means of their
knowledge of their native languages, they can both ob-
tain more advantageous learning environment and can
easily understand grammatical rules. As to Klein
Dimorth, language learning is an accumulative process
which enables us to build on existing knowledge. Kids
are unable to acquire complex morphological and syn-
tactical rules easily [3].

From perspective of kids’ apparent success, a rea-
son suggested in the 1970s that there is a critical period
to learn a second language and it is before puberty.
Hence, once the students passed this period, changes in
the cognitive abilities and brain make the language ac-
quisition more complicated. This is called critical-pe-
riod hypothesis which brought about the arguments by
some linguists which suggests to begin second lan-
guage acquisition earlier. It is a pity that a great deal of
researches dedicated to this topic has not verified that
theory that the younger are better language learners. It
is undeniable that the juveniles have some advantages
in some aspects of language learning, especially in pro-
nunciation. So the students who commence to learn the
foreign language at an early age often grasp foreign ac-
cent very quickly.

It will be useful to demonstrate that wrong pronun-
ciation is not sometimes an issue of ability but of good
determination. As to various questionnaires, elderly
people don’t feel like themselves while speaking a for-
eign language and they think that pronunciation is an
ethno-linguistic identity maker. A positive and negative
attitude about a foreign language acquisition must not
be underestimated. Adult’s motivation to study a for-
eign language is another factor to take into account.
When an adult decides to study a foreign language,
there are some reasons for this such as education

abroad, promotion at workplace, social integration, so-
cial prestige, residential purposes, etc. The last is re-
garded a very grounded one, particularly in the case of
immigrants who intend to change their dwelling places.

We all know that the language learning process in
children and adults own merits and demerits. Neverthe-
less, age is an essential but not overriding factor in lan-
guage acquisition. All learners, irrespective of their
ages, comprehend a language learning process individ-
ually and differently. Talent, ability and personality
may impact this process considerably. For example,
there can be timid kids and very sociable adults. To en-
courage a language learning at an early age is expedi-
ent. The younger the kid is, the more he/she can benefit
from neuromuscular systems which develop language
acquisition. They can reach a native-like level with a
little attempt and time in this case. The advantages as
excellent accent, increased communication skills and
tolerance to personal cognitive development and for-
eign cultures are included in benefits of early language
learning. However, effective language acquisition in
adults is not excluded here. Everyone may reach a pro-
ficient language level under good language learning en-
vironment with motivation and positive attitude.

Yet, there are numerous factors apart from the age.
The children also get profits and rewards for their at-
tempts because learning a new language is the key to
the acceptance of the peer and to satisfaction of funda-
mental needs. These factors are not the same for the
adults who learn English in the classroom. Dornyei
shows that there are humerous factors involved in any
circumstance and the age is just one of them [2]. But it
should not be considered to be the most important. We
can also find proofs of unsuccessful infant language ac-
quisition, simultaneously successful adult language
learning. Adults can experience some advantages to
some extent, since there is proof for distinctions in the
ways older and younger students approach language ac-
quisition. Older students are especially skillful at learn-
ing vocabulary. For instance, they can utilize more dif-
ferent cognitive skills compared to children. Because
they can use more abstract thinking and reasoning and
are able to learn something reflectively and analyti-
cally.

After making a research about this challenge, we
came to such a conclusion that foreign language learn-
ing is more effective between the ages of 2 and 12. The
comprehension of the language in this period is sponta-
neous unlike the adults. It turned out that kids can de-
velop their pronunciation skills efficiently like native-
speakers. However, they cannot perceive grammar
rules like the adults and children are unable to learn the
words as fast as adult learners. Adult students can un-
derstand complex and compound sentences better than
kids due to their vast cognitive and logical ability. In
general, it is possible to claim that it is better to learn a
language at an early age rather than in adultery years.
Because to learn a foreign language in later period of
life, even though you learn it proficiently, makes an
adult learner feel strange while speaking the second
language. But kids accept the foreign language as a na-
tive language while learning it simultaneously with
his/her native language
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Transport is the vital blood stream of every society, every country and the world in global frameworks. The
forecast of the transport delay is of great importance and can be done by neighborhoods in urban areas, cities,
regions and entire countries, such a forecasting tool is the world-leading PTV VISION VISUM software, which
contains several ways in which the forecast can be performed. Forecasted travel demand is based on data on future
land use, future population and economic structure and the future transport supply system.! In this paper, the
methods for the example of the city of Bitola will be shown. In this paper, the three ways of forecasting the
transport acceleration will be shown, with a detailed presentation of the accompanying steps for achieving the set
goal, that is, forecasting. The forecast for the next 10 years will be shown for the city of Bitola, for private and

public transportation.

Keywords: methods, transport, forcast, software, city.

Introduction

Transportation forecasting is the attempt of esti-
mating the number of vehicles or people that will use a
specific transportation facility in the future. For in-
stance, a forecast may estimate the number of vehicles
on a planned road or bridge, the ridership on a railway
line, the number of passengers visiting an airport, or the
number of ships calling on a seaport. Traffic forecast-
ing begins with the collection of data on current traffic.
This traffic data is combined with other known data,
such as population, employment, trip rates, travel costs,
etc., to develop a traffic demand model for the current
situation. Feeding it with predicted data for population,
employment, etc. results in estimates of future traffic,
typically estimated for each segment of the transporta-
tion infrastructure in question, e.g., for each roadway
segment or railway station. The current technologies fa-
cilitate the access to dynamic data, big data, etc.,
providing the opportunity to develop new algorithms to
improve greatly the predictability and accuracy of the
current estimations.

Traffic forecasts are used for several key purposes
in transportation policy, planning, and engineering: to
calculate the capacity of infrastructure, e.g., how many
lanes a bridge should have; to estimate the financial and
social viability of projects, e.g., using cost-benefit
analysis and social impact assessment; and to calculate
environmental impacts, e.g., air pollution and noise.E!

Transportation demand forecasts traditionally fol-
low a four-step sequential model first implemented in
the 1950s.[

The forecast can be made by neighborhoods in ur-
ban areas, cities, regions and entire countries. Today,
the development of informatics and computer technol-
ogy has made a turn in traffic engineering, so calcula-
tions and forecasts are made through modern software
tools and packages, which enable fast, accurate and

high-quality plans and projects. One such software tool
is PTV VISION VISUM, which uses the standard four-
stage forecast model.®I PTV Vision VISUM is used in
a large number of traffic studies in almost all cities of
the world, here we would single out the most famous
traffic studies for Stockholm, Kranj, Germany, Brezice,
Mozirje in the Republic of Slovenia, traffic study for
the city of Bitola in R. Macedonia.[?

This paper will describe the methods offered by
this software for forecasting the transport demand at the
city level, the subject of the case being the city of Bi-
tola.[®!

Methods of transport demand forecast

After creating the traffic network, zoning the area,
creating the demand model, the last and most important
part is the transport demand forecast for the next few
years. It can be carried out in several ways:

- estimated values for the attribute;

- creation of a new matrix;

- inhabitants - rise by a factor; [")

Estimated values for the attribute

This method of forecasting takes into account the
increase in population. To be able to use this method, it
is necessary to estimate the number of inhabitants. For
each zone, in addition to the other defined attributes,
the inhabitants attribute is entered. The assessment is
made from previous information, factors, rates, etc. The
first forecast method will be shown in the following im-
ages.

The Zones tool and the Edit mode command
should be active, the zone in which we want to enter the
estimated values should be selected, right-click and se-
lect User defined attribute, and in the residents attrib-
ute, we correct it and enter a new estimated value. It is
done for each zone separately. It is shown in Fig.1.


https://doi.org/10.5281/zenodo.10224295

Znanstvena misel journal Ne84/2023 29

T
e
St | areacars| 0 b S ser-tudd b
coma [0

FERGM S

RMANIGSTRACIA 148

RTMCOUSTO 0

oo e
SITERABOTNINESTA. DI
T ?

Fig. 1 Estimated values for the attribute

This step can also be shown as follows. We choose Lists-Network-Zones, as in Figure 2, we select the entire
column with the residents attribute and instead of the current values, we enter the estimated ones, in a faster and
simpler way.
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Fig. 2 Display of an easier way to enter estimated values for the attribute residents

After the previous steps have been performed, the forecast can be made using the first method, by clicking
the Start procedure sequence tool.

Creation of a new matrix

To perform a forecast with the following method we create a new travel matrix. We select Calculate- Proce-
dures sequences - Operations- Create- Matrices- Combination of matrices and vectors — OK. A new matrix is
formed, we select it and select the matrix 1Cn1, which actually represents trips from home to work.
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Fig. 4 Selection of the 1Cn1 matrix

After we have chosen the matrix, we go to the next steps to define its parameters. We go to Parameters-
Coefficient, write the coefficient and click OK. with that, the forecast step with this method is completed, and we
can see the forecasted sizes after we click Start procedure sequence. This is shown in Figure 5.
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Fig. 5 Input of a coefficient of the combined matrix with vectors for forecasting transport demand Inhabitants -
rise by a factor

This method of forecasting is based on the use of the home-work matrix, i.e. 1Cnl, because those trips are
the most numerous. We go with Overwiev- Matrices- 1Cn1- Projection. A new window opens where it is necessary
to enter the increase factor, if we estimate that in the coming years we will have an increase in transport demand,
then we take a factor greater than 1, if due to certain circumstances, consequences, migrations, the number of trips
to a certain area for the following period decreased, then we use a factor smaller than 0, that is, 0.1, 0.2, 0.3, 0.4,
0.5, and so on.
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Fig. 6 View of the location of the Projection
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A new window opens where we choose Multiply with factor to be active and we choose to do the calculations

on the entire matrix with For the entire matrix active. In the field Parameters for reference type "entre matrix"
factor we define the growth factor, in this case we choose growth factor 1.2. Display in Figure 7.
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Fig. 7 Input of increase factor 1.2

In order to see the forecasted sizes, click on the Start procedure sequence tool. Figure 8 shows the predicted
sizes for the city of Bitola, with a growth factor of 1.2.

This way of forecasting also offers instead of a growth factor, to select an attraction factor, a production
factor, and a combined attraction and production factor for each zone respectively. This is shown in Figure 9.[8]
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Fig. 9 Selection of other factors with which the forecast of transport demand would be carried out
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Conclusion

We can conclude from this paper that forecasting
has always been a challenge for traffic engineers. With
the development of information technology, this activ-
ity is solved through modern software tools and pack-
ages, such as the world-leading tool PTV VISION
VISUM, and its possibilities offered for forecasting the
transport demand in a given area in the following years.
We can conclude that this software requires a lot of data
to feed it for good output results. It is necessary to have
a broad knowledge of all the influencing factors that di-
rectly or indirectly have an impact on the increase or
decrease of transport demand. Depending on the type
of data we have, we can adapt to the wide selection of
forecasts offered by this software, so if we know what
the number of inhabitants will be in the future, i.e. we
estimate, then we can use the first method, while the
second method using the homework matrix, we make a
new matrix combined with a vector and coefficient.
While the third way allows us to forecast the most nu-
merous matrix with a growth factor, an attraction fac-
tor, a production factor, or combined. By understanding
the current problems and applying different methods
and plans, we arrive at the forecast for the future situa-
tion, ie forecast. It occurs in all pores of human activi-
ties, the biggest reason for forecasting is that it allows
planning. The process of trip forecasting is at the heart

of urban transportation planning. Travel forecasting
models are used to project future traffic and are the ba-
sis for determining the need for new road capacity,
changes in transit services, and changes in policies and
land use patterns. With the realization of this research,
directions are opened for new further research, both for
cities with a larger number of inhabitants with intense
traffic loads, and for considering another type of
transport demand and their application.
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The article considers the case of leaching in the kinetic region, while the solid material is considered as a
needle-shaped polydisperse material. It is proposed to use the distribution function of the number of particles N
along their length 1 in the form N=a-1°, where a and b are constants. This distribution was used to derive the equation
of the process rate W, taking into account the dependence of the particle surface on the degree of leaching o: W=da
/dt=K*-(1—-a)™((Co(y—0)/y))", where K* is the rate constant; m and n — order by solid material and solvent, respec-
tively; Co and vy are the initial concentration of the solvent and its stoichiometric excess.

Keywords: leaching, distribution function, kinetic equation, reaction order.

1. Introduction

Leaching — extraction of one or more components
from solid bodies (ores, concentrates, intermediate
products, production waste) with an aqueous solution
containing alkali, acid or other reagent. Usually, leach-
ing is accompanied by a chemical reaction, as a result
of which the extracted component changes from a wa-
ter-insoluble form to a soluble one. At the end of leach-
ing, in contrast to dissolution, a solid phase always re-
mains, that is, the degree of leaching is less than 100%.
As a rule, crushed material of different granulometric
composition is received for leaching. In the process of
leaching, the surface of such material changes, which,
together with a decrease in the concentration of rea-
gents and the accumulation of products, leads to a de-
crease in the rate of leaching.

If the leaching reaction is irreversible and is not
accompanied by the formation of a shell of a solid prod-
uct, the leaching rate W can be expressed by the equa-
tion:

W=-dG/dr=K-C"-S, 1)

where G is the mass of the solid phase; - reaction

time; K is the rate constant; C — reagent concentration;

n is the order of the reagent, S is the surface of the solid
phase.

The value of the surface depends on the shape of
the particles (sphere, cube, plate and needle) of the
monodisperse material. In practice, it is often necessary
to deal with polydisperse materials with a wide range
of particle sizes, while in the process of dissolution, not
only the surface of the particles changes, but also their
number, since small fractions first dissolve and disap-
pear.

Much and constant attention is paid to the leaching
process in the scientific literature [1-3]. From the array
of various information, it is possible to conditionally
single out works devoted to the course of leaching in
the diffusion region [4—7] with the provision of the cor-
responding kinetic equations. There are also works [8—
10] in which the authors note the course of leaching in
the Kkinetic region. The authors of [11] processed the
data according to 18 kinetic equations that reflect vari-
ous mechanisms on a solid material, but do not take into
account the influence of the concentration of the sol-
vent.

In article [12], the case of the course of leaching
in the kinetic region for a polydisperse material of
spherical shape is considered. The process speed equa-
tion was obtained, taking into account the dependence
of the particle surface on the degree of leaching. It was
established that the order of the solid material for poly-
disperse spherical particles can vary from 2/3 to 1.

We carried out a mathematical justification of the
kinetic model of leaching for needle-shaped particles
and obtained the following data regarding the type of
kinetic equation. The work is given relevance by the
use of the distribution function of the number of needle-
form particles of solid material along their length to de-
termine the change in the surface of the solid material
during the leaching process.

2. Kinetic model

The analysis of equation (1) shows that it is
enough to simply take into account the change in the
concentration of C of the solvent, and the change in the
process of leaching the surface of the solid material is
proposed to be carried out as follows.

At the initial mass of the solid phase Gy at the mo-
ment of reaching mass G, the degree of leaching a is
equal to:

0=(Go—G)/Go=1-G/Go, whence G=Go(1-a)

and dG=-Godo. 2
At the initial concentration of the liquid reagent
Co, the current concentration is determined as:
C=Co(y-a)/y, (3)
where y is the excess (shortage) of the reagent
against stoichiometry; with the stoichiometric ratio
y=1.

Taking into account expressions (2) and (3), equa-

tion (1) takes the form:
W=da/dt=K-S-((Co(y—a)/7))"/Go. 4)

To establish the functional dependence between
the size of the surface S and the degree of leaching a,
we take the needle-like shape of solid particles with a
diameter d, the surface of which decreases due to a de-
crease in their length | and the number of particles N. It
is assumed that I>>d. In general, the distribution func-
tion can be expressed by the equation:

N=a-P, (5)
where a and b are constants.

If b=0, then N=a=const, the function is repre-
sented by a point and all particles have the same initial
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length lo. If 0<b<1, then the function (5) is expressed
by a convex curve, when b>1 — by a concave curve. If
b=1, then the number of particles depends linearly on
their length.

Therefore, if the number of particles with a length
of lp and less is expressed by the function (5), then the
number of particles with a length from | to I+dl is equal
to:

dN=a-b-I’*-dI. (6)

The mass of particles with a length in the interval

from | to I+dl is equal to:
dG= 7-(d/2)*1-p-dN= 7z (d/2)?* I>-p-a-b-dl, (7)
where p is the density of the solid material.

The total mass of particles in the limits of integra-
tion over | from 0 to | is equal to:

G= z:(d/2)2p-a-b-[Ibdl= 7 (d/2)2p-a-b-1®*V/(b+1). (8)

The initial mass of particles in the limits of inte-
gration over | from 0 to lo is equal to:

Go= m-(d/2)%p-ab -IPdl=
(d/2)?p-a-b-16®*V/(b+1). 9)

These formulas are valid for all values of b except
b=0, since in this case the function (5) has a disconti-
nuity and the total and initial mass of the particles is
equal to:

G= m(d/2)?p-a-l; Go= m(d/2)%p-a-lo.

Taking into account expressions (8) and (9), the
degree of leaching of needle-shaped particles can be ex-
pressed in terms of their dimensions Iy and I

0=(Go-G)/Go=(lo"**— IP*1)/Io>+1=1-1°*1/1o>*1,  (10)

From equation (10), we obtain the dependence of
the length of the particles on the degree of leaching:

I=lo(1—o) VD), (12)

The surface of particles with a length in the inter-
val from | to I+dl, taking into account expression (6), is
equal to (neglect the surface of the end faces of the nee-
dle):

S=xd-ab flPdl=zd-ab oY (b+1).  (12)

This formula, like formula (9), is valid for all val-
ues of b, except b=0. For b=0, the outer surface of the
particles is equal to:

S=7xd-l-a.

Taking into account expression (11), the total sur-
face of all particles:

S=md-ab 1O -(I-a)/(b+1). (13)

After substituting the initial mass of particles ac-
cording to equation (9) and the total surface of all par-
ticles according to equation (13) into equation (4), we
get the leaching rate equation:

W=da/dr=K"((Co(y—)/))"(1-a),
where K*=4K/(dp).

With a stoichiometric ratio of liquid and solid y=1,
equation (14) is simplified:

W=do/di=K"((Co(1-a))"(1-0a).

Processing of experimental data according to
equation (15) can be carried out according to the algo-
rithm [12].

3. Conclusions

It is proposed to take into account the function of
the distribution of particles of solid material in the form
of needles according to their length, and the equation of
the speed of the process in the kinetic region of the
leaching course is mathematically substantiated. The

(14)

(15)

first order in a solid material according to a given func-
tion of the distribution of the number of particles from
the length of the needles is proved.
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