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Abstract 

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 

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.  

 
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.  

 
Graph 2․ RA real GDP dynamics for 2000-2022 

Source: Statistical Committee of the RA, Finance statistics of Armenia, 2000-2023 

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

 

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 

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. 

 
Graph 4. The dynamics of the RA GDP structure in 2000-2022 

Source: Statistical Committee of the RA, Finance statistics of Armenia, 2000-2023 
(https://armstat.am/am/?nid=82&year=2022) 

 
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-

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%. 

 
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). 

 
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 

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. 

 
Graph 7. The dynamics of the RA GDP structure 

Source: Statistical Committee of the RA, Finance statistics of Armenia, 2000-2023 

(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 

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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Graph 8. Contribution of public expenditure to GDP growth, 2001-2022 

Source: Statistical Committee of the RA, Finance statistics of Armenia, 2000-2023 

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

 
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. 

 
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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Анотація 

Показано плани радянського керівництва щодо розвитку промислового комплексу Карпатського 

регіону – Львівській, Івано-Франківській, Закарпатській та Чернівецькій областях наприкінці 1960-х – на 

початку 1970-х рр. Охарактеризовано масштаби розбудови базових галузей промисловості краю у період 

розвинутого соціалізму, вказати на недоліки планування центральних державно-партійних органів влади 

при визначенні геолокації підприємств, їх технічної оснащеності, впровадженні прогресивних технологій, 

використанні людського потенціалу. 

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. 

Ключові слова: Українська РСР, Карпатський регіон, промиcловий комплекс, КПУ, Держплан. 
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Постановка проблеми. Промисловість Кар-

патського регіону (Львівська, Івано-Франківська, 

Чернівецька та Закарпатські області) у другій поло-

вині ХХ ст. розвивалася в рамках планової коман-

дно-адміністративної системи господарювання з 

притаманними їй недоліками. В умовах відсутності 

ринкових відносин, Компартія України в «ручному 

режимі» проводила пришвидшену індустріалізацію 

краю, що дозволило наприкінці 1960-х рр. перетво-

рити регіон у важливий агропромисловий центр ре-

спубліки – у цей період на західноукраїнські обла-

сті припадало 94 % загальнореспубліканського ви-

добутку сірки, 27 % – нафти, 29 % – природного 

газу, 94 % – виробництва калійних добрив, 30 % – 

цементу, 100 % – виробництва автонавантажувачів, 

93 % – автобусів, 22 % – металорізальних верстатів, 

96 % – освітлювальних електроламп, 53 % – телеві-

зорів, 35 % – меблів, 40 % – паперу, 23 % – верх-

нього трикотажу, 17 % – шкіряного взуття [2, арк. 

18]. Все ж, незважаючи на доволі позитивну дина-

міку, темпи розвитку промислового виробництва 

відставали від сусідніх областей (відносна зайня-

тість населення у промисловості була нижчою від 

загальнореспубліканських показників). Виправити 

окреслені тенденції державно-партійні органи 

влади планували у першій половині 1970-х рр. 

Виклад основного матеріалу дослідження. 

Наприкінці 1960-х рр. Держплан УРСР розробив 

для кожної з областей Карпатського регіону перс-

пективний план розвитку (Постанова ЦК КП Укра-

їни «Про дальший розвиток народного господарс-

тва західних областей УРСР» (1969 р.)), який перед-

бачав спорудження підприємств легкої та важкої 

промисловості, що у підсумку мало б привести до 

зростання обсягів промислового виробництва. Об-

коми Комуністичної партії України (КПУ) кожної з 

областей розглянули проєкт Держплану УРСР та 

висловили власні критичні зауваження. 

Зокрема, Закарпатський обком КПУ був пере-

конаний, що «накреслені обсяги і темпи зростання 

промислового, сільськогосподарського виробниц-

тва і капітального будівництва забезпечать, в ці-

лому, дальший економічний розвиток області» [4, 

https://doi.org/10.5281/zenodo.10224279
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арк. 196]. Однак, на думку обласної партійної еліти, 

Держплан УРСР все ж таки допустив низку тактич-

них помилок при складанні проєкту. Закарпатський 

обком КПУ пропонував: провести реконструкцію 

Перечинського ДОКу тресту «Закарпатбуд» із збі-

льшенням потужнсті із 14 тис кв м. до 100 тис кв м 

столярних виробів із вводом в дію у 1972 році; ре-

конструювати Ужгородський завод залізобетонних 

виробів із збільшенням потужності з 21,5 тис куб до 

35 тис куб збірного залізобетону з введенням в дію 

у 1971 році; збудувати і ввести у 1972 р. завод з ви-

пуску цегли потужністю 100 млн штук; спорудити і 

ввести в дію у 1975 р. цех дренажних трубок у м. 

Мукачеве потужністю 50 млн штук на рік та ін. [4, 

арк. 198]. 

Закарпатський обком КПУ вважав доцільним у 

1971 – 1975 рр. передбачити 45 млн крб капіталов-

кладень на житлове будівництво, що пояснювалося 

«вкрай незадовільним станом житлового фонду, ро-

стом міського населення, низькою забезпеченістю 

житловою площею» [3, арк. 54]. Наголошено, що в 

обласному центрі (Ужгород) нараховувалося 7050 

будинків, з яких 4600 – одноповерхові. Проводити 

у них ремонт для місцевої влади було «економічно 

невигідно», через що кількість аварійних будинків 

збільшувалася з року в рік. Особливість регіону – 

значна кількість ромів (тільки в Ужгороді – 1500 

осіб), які проживали в непридатних до житла лачу-

гах. Таким чином, резюмували в обкомі КПУ, «для 

проведення першочергових робіт по благоустрою 

міста Ужгорода потрібно на 1971 – 1975 рр. 10 мі-

льйонів карбованців» [3, арк. 55]. 

Місцеві комуністи вважали також доцільним: 

перенести строки початку будівництва бавовнопря-

дильної фабрики в смт. Іршава з 1975 р. на 1974 р. 

та заводу низьковольтної апаратури з 1974 р. на 

1973 р.; включити у план будівництва завод побу-

тової хімії у м. Ужгород на 1971 р.; збільшити у 

п’ятирічці обсяг усушення земель гончарним дре-

нажем на 5 тис га; зменшити обсяг випуску меблів 

на 1975 р. на 14 млн крб (не забезпечені приростом 

потужностей за рахунок виділених капіталовкла-

день); передбачити будівництво у 1971 р. політех-

нічного технікуму на 1200 учнівських місць та 

профтехучилища для підготовки спеціалістів легкої 

промисловості [3, арк. 55]. 

 

Перелік найважливіших промислових підприємств, які передбачалося звести  

у Закарпатській області (1971 – 1975 рр.) [3, арк. 12] 

№ Назва об’єкта 
Орієнтовні строки 

будівництва 

Орієнтовна кошто-

рисна вартість 

(млн крб) 

Розрахункова чи-

сельність робіт-

ників (осіб) 

1 
Завод полівінілхлоридних плівок 

(м. Хуст) 
1971 – 1977  18 2000 

2 
Завод обладання для збереження і 

пошуку інформації (м. Ужгород) 
1973 – 1976  35 3300 

3 
Завод з ремонту деревообробних 

верстатів (смт. Іршава) 
1973 – 1976  4 800 

4 
Завод приладів запалювання до 

автомобілів (м. Берегове) 
1971 – 1975  25 5000 

5 
Завод низьковольтової апаратури 

(м. Ужгород) 
1974 – 1975  8 2400 

6 
Мукачівський керамікотрубний 

завод 
1971 – 1973  4,2 250 

7 
Бавовнянопрядильна фабрика  

(м. Іршава) 
1975 – 1977  27 1700 

8 
Солевиварочний завод  

(смт. Солотвино) 
1971 – 1975  4,4 419 

 

Критичні зауваження щодо перспектив ро-

звитку промисловості області висловив Івано-

Франківський обком КПУ. Держплан УРСР перед-

бачав у 1971 – 1975 рр. збільшити випуск проми-

слової продукції у 2 рази, зерна – на 7 %, м’яса – на 

20 % [1, арк. 103]. Передбачалося збудувати шин-

ний завод, завод азотних добрив, завод синтетич-

них миючих засобів, завод тонкого органічного 

синтезу, завод хімічного машинобудування, завод 

запасних частин до автомобілів, дві бавовнопря-

дильні фабрики та ін. Ці плани викликали схвальні 

відгуки місцевої партійної еліти [1, арк. 104]. 

Водночас Держплан УРСР передбачав ро-

звідати у 1971 р. запаси калійних солей по проми-

слових категоріях у кількості 400 млн т і на цих за-

пасах розпочати будівництво нового калійного 

комбінату потужністю 1 – 1,2 млн т. на рік з введен-

ням першої черги до 1980 р. Водночас місцева 

партійна еліта вважала необхідним збільшити обсяг 

розвідувальних бурових робіт на Івано-Франків-

щині до 15 – 20 тис метрів на рік [1, арк. 107]. Та-

кож, «враховуючи той факт, що основний приріст 

видобутку нафти і газу в області пов’язаний з вве-

денням в розробку нових родовищ», пропонувалося 

довести об’єм розвідувальних бурових робіт до 120 

тис м. [1, арк. 109]. 

Місцевий обком КПУ вказував на факт того, 

що виробничі потужності івано-франківського ви-

робничого об’єднання «Укрголовм’ясо» не забезпе-

чують переробку худоби, яка продається державі 

колгоспами, радгоспами і населенням. Зокрема у 

1967 р. за межі області було вивезено 8,5 тис т ху-
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доби у живій вазі, 1968 р. – 10,5 тис т. Для пере-

робки м’яса (тварини, птиця) необхідно було мати 

виробничі потужності кількістю 75 т м’яса на добу. 

Натомість на кінець 1970 р. вони становили тільки 

45 т. Відзначено, що Міністерством м’ясної і мо-

лочної промисловості УРСР у перспективному 

плані на 1971 – 1975 рр. було передбачено будів-

ництво у м. Калуші м’ясокомбінату, однак у проєкті 

Держплану УРСР будівництво цього об’єкту не 

було передбачено [1, арк. 110]. 

 

Перелік найважливіших промислових підприємств, які передбачалося звести  

в Івано-Франківській області (1971 – 1975 рр.) [3, арк. 12] 

№ Назва об’єкта 
Орієнтовні строки 

будівництва 

Орієнтовна кошто-

рисна вартість 

(млн крб) 

Розрахункова чи-

сельність робіт-

ників (осіб) 

1 
Івано-Франківський винний за-

вод 
1971 – 1976  125 7000 

2 
Калузький завод азотних до-

брив 
1974 – 1980  196 2500 

3 Завод «Хіммаш» (м. Коломия) 1973 – 1977  14 5000 

4 
Завод манометрів (м. Івано-

Франківськ) 
1973 – 1975  2 960 

5 
Завод нормалізованих деталей 

(м. Бурштин) 
1972 – 1974  6 600 

6 
Бавовнопрядильна фабрика  

(м. Долина) 
1973 – 1975  27 1700 

7 
Бавовнопрядильна фабрика  

(м. Коломия) 
1975 – 1977  18 1700 

8 
Фабрика трикотажного полотна 

(м. Івано-Франківськ) 
1971 – 1973  17 2500 

9 Шкіряний завод (м. Болехів) 1972 – 1973  3,5 800 

10 Льонозавод (м. Галич) 1972 – 1973  2,5 213 

11 Пивзавод (м. Івано-Франківськ) 1973 – 1975  3,1 462 

12 
Завод запасних частин для авто-

мобілів (м. Івано-Франківськ) 
1971 – 1975 17 4000 

 

Львівський обком КПУ вважав необхідним 

«для забезпечення передбаченого рівня вироб-

ництва» збільшити обсяги капіталовкладень і 

будівельно-монтажних робіт на 479 млн крб, в т. ч. 

на: машинобудування – 42,9 млн крб; вугільну про-

мисловість – 77 млн крб, ; промисловість будівель-

них матеріалів – 30 млн крб; будівельну індустрію 

– 19,4 млн крб; транспорт – 50 млн крб; сільське 

господарство – 50 млн крб; житлове будівництво – 

76,5 млн крб; освіту – 40 млн крб; культуру – 3,3 

млн крб. [2, арк. 8]. Особливе занепокоєння викли-

кали незначні кошти на будівництво транспортної 

інфраструктури. Констатовано, що магістральні 

шляхи загальнореспубліканського значення Львів – 

Ужгород – Чоп та Львів – Мукачево – держкордон, 

зокрема їх ділянки на перевалах Карпат не забезпе-

чують належний пропуск вантажного і військового 

транспорту, через що виникла «гостра потреба в ре-

конструкції згаданих шляхів в межах Львівської об-

ласті» [2, арк. 8]. 
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Перелік найважливіших промислових підприємств, які передбачалося звести  

у Львівській області (1971 – 1975 рр.) [3, арк. 13] 

№ Назва об’єкта 
Орієнтовні строки 

будівництва 

Орієнтовна кошто-

рисна вартість 

(млн крб) 

Розрахункова чисель-

ність робітників 

(осіб) 

1 
Радехівський торфобрикет-

ний завод 
1973 – 1975  1,8 250 

2 
Гамаліївський торфобрикет-

ний завод 
1972 – 1974  1,8 250 

3 
Прикарпатський калійний 

комбінат (м. Стебник) 
1974 – 1979  187 5500 

4 
Лакофарбовий завод  

(м. Борислав) 
1973 – 1975  5,5 750 

5 
Завод побутової хімії  

(м. Борислав) 
1971 – 1972  3 750 

6 
Завод електродвигунів малої 

потужності (м. Дрогобич) 
1974 – 1976  10 3800 

7 
Завод електрозварювального 

устаткування (м. Дрогобич) 
1974 – 1976  10 4000 

8 Завод «Хіммаш» (м. Стрий) 1974 – 1977  14 5000 

9 
Завод протипожежних за-

собів автоматики (м. Самбір) 
1975 – 1977  3,5 1400 

10 
Завод «Львівприлад»  

(філіал, м. Стрий) 
1974 – 1976  4 1500 

11 
Завод біофізичних приладів 

(філіал, м. Дрогобич) 
1974 – 1976  1,5 1350 

12 
Завод технологічної оснастки 

(м. Стрий) 
1974 – 1976  4 1500 

13 
Завод емальованих проводів 

(м. Самбір) 
1970 – 1973  8 1500 

14 
Скляний завод, перша черга 

(м. Львів) 
1971 – 1975  16,5 1000 

15 Пісківський гіпсовий завод 1971 – 1972  4 580 

16 
Камвольно-суконний 

комбінат (м. Стрий) 
1972 – 1974  30 5000 

17 
Текстильно-галантерейна 

фабрика (м. Новий Розділ) 
1973 – 1974  4,8 1500 

18 Міськмолокозавод (м. Стрий) 1973 – 1974  1,2 50 

19 
Міськмолокозавод (м. Черво-

ноград) 
1971 – 1972  1,6 150 

 

Комуністи Чернівецької області. Відзначали, 

що в області функціонувало чимало підприємств 

легкої промисловості, де «приміняється в основ-

ному жіноча праця». Водночас у поточній 

п’ятирічці розпочалося будівництво нових 

підприємств, на який передбачалася праця в основ-

ному жінок. З цих причин, місцева партійна еліта 

наполягала на скасуванні планів будівництва в 

Чернівцях у 1971 – 1975 рр. шовкового комбінату 

та комбінату костюмних тканин. «В районних цен-

трах їх розмістити неможливо в зв’язку з тим, що 

чисельність населення в них невелика», – відзна-

чали партчиновники [4, арк. 222]. 

Зважаючи на вищезазначене, місцевий обком 

КПУ пропонував підтримати Держплан УРСР у 

намірах побудувати у Чернівцях підшипниковий 

завод, «де можна було б працевлаштувати незайня-

тих у виробництві чоловіків» [4, арк. 222]. Також 

акцентовано увагу на тому, що чимало підприємств 

у м. Чернівці розміщені у приміщеннях, які, з од-

ного боку, «непридатні для організації техно-

логічних процесів, з іншого – знаходяться в 

аварійному стані. З цих причин вважалося доціль-

ним передбачити виділення необхідних коштів на 

реконструкцію швейного об’єднання «Трембіта», 

фабрик пластмасової фурнітури, пухо-перових ви-

робів, кондитерської, шкіргалантерейної, побутової 

хімії, головних уборів, текстильно-художніх виро-

бів та металоштампувального заводу [4, арк. 224].  
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Перелік найважливіших промислових підприємств, які передбачалося звести  

у Чернівецькій області (1971 – 1975 рр.) [3, арк. 15] 

№ Назва об’єкта 

Орієнтовні 

строки будів-

ництва 

Орієнтовна 

кошторисна 

вартість 

(млн крб) 

Розрахункова чи-

сельність робіт-

ників 

(осіб) 

1 Підшипниковий завод (м. Чернівці) 1971 – 1975  119 12000 

2 
Інструментальний завод (м. 

Чернівці) 
1974 – 1976  5,1 1000 

3 
Завод ручного будівельного інстру-

менту (м. Вашківці) 
1972 – 1975  5 2000 

4 
Металофурнітурний завод (м. 

Чернівці) 
1971 – 1972  4 1600 

5 
Завод будівельних матеріалів (м. 

Хотин) 
1975 – 1977  2,45 260 

6 
Швейно-трикотажна фабрика (м. 

Хотин) 
1972 – 1973  4,2 2000 

7 Льонзавод (м. Сторожинець) 1973 – 1974  2,5 213 

8 

Дослідний завод науково-дослід-

ного інституту елементів і вузлів (м. 

Чернівці) 

1971 – 1974  9 2500 

 

Висновки. Наприкінці 1960-х – першій поло-

вині 1970-х рр. ЦК КПУ виношувало масштабні 

плани щодо розбудови промислового комплексу 

Карпатського регіону на основі спорудження нових 

промислових підприємств та реконструкції / мо-

дернізації уже існуючих. Визначальною у цьому 

контексті стала Постанова ЦК КП України «Про 

дальший розвиток народного господарства 

західних областей УРСР» (1969 р.), в якій було за-

пропоновано погодитися з розробленим Держпла-

ном УРСР проєктом основних напрямів розвитку 

народного господарства Закарпатської, Івано-

франківської, Львівської, Чернівецької областей 

Української РСР на 1971 – 1975 рр.  
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Анотація 

У статті розглянуто перебіг облоги міста Белза у 1352 р., здійснювану спільно польським королем 

Казимиром ІІІ та угорським – Людовиком І. Згадана облога відбувалась у контексті боротьби за Русь і 

спадщину Романовичів між польсько-угорським союзом та литовсько-руськими силами на чолі із князем 

Любартом-Дмитром Гедиміновичем. На підставі свідчень «Дубніцької хроніки» та низки інших джерел, 

автор приходить до висновку, що головним каталізатором перемоги оборонців міста стала їхня стратегічна 

виваженість, оборонне будівництво та значна військово-стратегічна підготовка. Не останнє місце відіграв 

і той факт, що військо, очолюване двома королями, так і не змогло скористатись зі своєї значної чисельної 

переваги, що не було винятком у світовій історії чи середньовіччі. Таким чином, поразка поляків та угорців 

під Белзом князівській владі Любарту-Дмитру значно укріпитися у боротьбі за території королівства Русі. 

Abstract 

The article examines the course of the siege of the city of Belza in 1352, carried out jointly by the Polish king 

Casimir III 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. 

Ключові слова: Русь, Галицько-Волинські землі, Любарт-Дмитро Гедимінович, оборонне будів-

ництво, середьовіччя, хроніка, військова справа, світова історія, князівська влада, озброєння. 

Keywords: Rus, Halych-Volhynian lands, Lyubart-Dmytro Gedyminovich, defense construction, Middle 

Ages, chronicle, military affairs, world history, princely power, arms. 

 

Кривава невдача під Белзом у 1352 р., що при-

гасила завзяття угорського війська й змусила ко-

роля Людовика І Угорського з династії Анжу 

(1326–1382) відступати, є одним з найбільш вираз-

них епізодів боротьби за Галичину і Волинь у XIV 

ст. Завдяки свідченням про ці події в «Дубніцькій 

хроніці» (XV ст.) [26; 18, c. 216] можливим є пода-

льший детальний їхній аналіз. 

Руські землі в середині XIV ст. опинились у 

вкрай складній ситуації. Після згасання династії Ро-

мановичів Галицька та Волинська землі стали 

об’єктом зазіхань з-поміж претендентів на Гали-

цьку спадщину, які мали для цього доволі обґрун-

товані династичні підстави [5, c. 224–244, 372–378; 

8, c. 52–66]. Не вдаючись надто у деталі, побіжно, 

 
1 Як відомо Любарт Гедимінович був внуком або зятем 

Юрія Львовича, тому згідно із традицією правонасліду-

вання влади на Русі мав більше прав на спадок Романо-

вичів аніж Казимир ІІІ.  

усе ж, звернемо увагу на актуальний для нашої 

теми подієвий контекст напередодні облоги Белза у 

1252 р.  

Волинського князя Любарта-Дмитра Гедимі-

новича (†1383) підтримали волинські бояри, Литва 

та Орда1 [9, c. 225–238]. Також на спадщину прете-

ндував польський король з династії П’ястів Кази-

мир ІІІ (1310–1370), на боці якого виступив угорсь-

кий король Людовік І Угорський з династії Анжу, 

який успадкував право на ці землі від своїх попере-

дників, династії Арпадів [7, c. 21]. Литовсько-поль-

ські стосунки станом на раптову смерть Юрія-Боле-

слава Тройденовича у 1340 р. ґрунтувались на ви-

шеградських домовленостях 1335 та 1338 рр [4, c. 

67–70; 5, c. 231–232]. 

https://doi.org/10.5281/zenodo.10224285
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Слід відзначити, що за традицією правонаслі-

дування влади на Русі, Любарт-Дмитро Гедиміно-

вич мав значно більше прав на спадщину Романо-

вичів, оскільки доводився або внуком королеві 

Юрієві Львовичу (1301–1308/1315), або зятем Ле-

вові Юрійовичу (1308–1323) [9, c. 238]. 

Жоден з претендентів не зумів одразу утверди-

тись на галицькому троні. Тому конфлікт набув за-

тяжного характеру. Військові операції Казимира ІІІ 

не увінчалась значними успіхами, і до початку 

1350-х рр. він зумів закріпитись лише у Сяноцькій 

землі [5, c. 236]. А тому у 1350 р. він іде на чергову 

домовленість з Угорщиною, за якою остання по-

винна була допомогти Казимиру ІІІ заволодіти ко-

ролівством Русі, яке мало би перейти у довічне во-

лодіння польського монарха, з правом викупу його 

за 100 тис. флоринів, якщо він матиме спадкоємця. 

У випадку ж, коли бездітний Казимир ІІІ не матиме 

спадкоємців, володарями цих земель мала стати 

угорська Анжуйська династія [5, c. 231–232, 236]. 

Вже від липня 1351 р. почався спільний поль-

сько-угорський наступ на Волинь [5, c. 236–238; 18, 

c. 219]. Проте значних успіхів кампанія не прине-

сла, і на початку 1352 р. союзники наважились на 

новий похід [5, c. 237–238].  

Детальний опис походу двох королів знахо-

димо у «Дубніцькій хроніці». Кульмінацією кампа-

нії стала невдала для поляків та угорців облога ру-

ського Белза. Хроніст детально описав хід битви, і 

це дає змогу реконструювати її перебіг та наблизи-

тись до розуміння головних причин поразки поль-

сько-угорського війська. 

Хроніка повідомляє, що 22 лютого 1352 р. ко-

роль Людовік І з військом виступив на Русь і 12 бе-

резня прибув у «Zanak» [18, c. 221]. Слушно припу-

стити, що тут мався на увазі Сянок, оскільки Сяно-

цька земля перебувала в руках Казимира ІІІ, відтак 

саме там військо могло перепочити після переходу 

через Карпати і поповнити провіант. І вже 31 бере-

зня угорці об’єднались із польським військом, яке 

тим часом облягало Белз [18, c. 221]. 

З одного боку – численне польсько-угорське 

військо, очолюване двома королями, з іншого – 

укріплений Белз із воєводою Дроздом на чолі, чий 

воєнний талант не оминула підкреслити згадана 

хроніка [18, c. 221]. Воєводу залишив у місті тоді-

шній белзький володар, князь Семен Наримунтович 

(†1352), який у 1351 р. виступив на боці Любарта-

Дмитра Гедиміновича [5, c. 238]. Деякі дослідники 

схильні пов’язувати самого князя Семена Нариму-

нтовича із згаданим у хроніці Дроздом (Jerzy – 

Drorge) [17, c. 468]. 

Белз став об’єктом зазіхань з огляду на його 

стратегічне місцезнаходження. Белзька земля на за-

ході межувала із польськими володіннями, а на пів-

дні з Перемишльською землею [21, c. 60–65], час-

тина якої була окупована Казимиром ІІІ. Також 

Белз, будучи добре укріпленим і маючи складну си-

стему оборони, ніби закривав шлях королівському 

війську на Волинь. 

Значну роль у неприступності Белза відіграли 

його потужні земляні укріплення і система водних 

перешкод, яка регулювалась системою дерев’яних 

гребель та помостів, що підтверджується як архео-

логічними, так і писемними свідченнями [19, c. 

209–222, 213, 215, 217; 2, c. 30–67; 22, c. 64–65]. 

До прикладу, опис таких конструкцій міс-

тяться у записці мандрівника Мартіна Ґруневеґа під 

1582 р [19, c. 211–212]. Водночас, слід підкреслити, 

що, найімовірніше, самі оборонні споруди Белза не 

були мурованими, а складались із дерев’яних конс-

трукцій, обмазаних глиною, як про це свідчив оче-

видець кінця XV ст [19, c. 215].  

Дослідники Володимир Петегирич та Микола 

Бевз наводять ще одне джерело, гравюру ХІХ ст., 

на підставі якої прийнято вважати «міський пар-

кан» Белза, що фігурує в деяких писемних джере-

лах, як оборонну дерев’яну стіну дильної констру-

кції [19, c. 215; 2, c. 30–67]. 

Проте, як бачимо з «Дубніцької хроніки», саме 

водні перепони і природнє розташування Белза у 

заболоченій місцевості зіграло з двома королями 

злий жарт. Хроніст згадує, що угорські воїни «ки-

нулись до фортеці, воду в ровах замку (рівнем) по 

шию так-сяк в обладунках перейшовши і дісталися 

стіни» [18, c. 221].  

Тож угорці не змогли нічого вдіяти із ровами, 

наповненими водою, що, як бачимо із наступних 

рядків, зробило їх легкою мішенню для стріл обо-

ронців: «ось згори пострілами стріл жорстоко 

(руси й литовці) атакували і списами довгими, 

жбурляючи влучно (каміння)» [18, c. 221]. 

Тут слід відзначити, що на озброєнні оборонці 

мали бути не лише луки та стріли, але й арбалети 

декількох видів, для метання різного розміру бол-

тів, як це було типово для Галицько-Волинської 

держави ще у ХІІ–ХІІІ ст [23, c. 287–311; 20, c. 24–

30]. Припускаємо, що під списами в тексті хроніки, 

мабуть, слід розуміти сулиці [15, c. 22–24]. 

Також привертає увагу згадка про метання ка-

менів. Тут слід відзначити, що станкові камено-

мети, типові для Галицької і Волинської земель, на-

вряд чи вийшли з обігу в середині ХIV ст [3, c. 36–

48]. Різні види метальної артилерії ще використову-

вались у Великому князівстві Литовському і надалі 

[1, c. 206–207]. Тому повідомлення хроніста про те, 

що поляки і угорці зазнали незліченних втрат, мо-

жна пояснити вмілим використанням оборонцями 

міста цілого комплексу оборонної метальної зброї. 

Проте, метальні машини для облоги міст були 

відомі й угорцям. Можна припустити, що коли б 

такі засоби і були в королівському війську під Бел-

зом, то на заболоченій місцевості проти чисельних 

земляних і водних укріплень вони не мали б знач-

ного ефекту. 

Окрім того, угорське військо було деморалізо-

ване у зв’язку із пораненням, якого зазнав в ході об-

логи сам король Людовік І. «Самого Людовіка у го-

лову ударом важким дерев’яного молота чи калум-

птіти (Swlyok – угорська назва цієї зброї) поранили 

і самого на землю звалили» [18, c. 221]. На нашу ду-

мку, поранення короля було вагомим чинником від-

ступу союзників.  

Зауважимо, що Леонтій Войтович щодо безпо-

середньої участі короля в штурмі укріплень Белза 

висловлює певний скепсис. На думку дослідника, 
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Людовік І Угорський зазнав поранення не під час 

штурму, а в умовах сутички із військами Любарта-

Дмитра Гедиміновича, які прагнули полегшити ста-

новище міста [5, c. 237–238]. З огляду на дивовижну 

перемогу оборонців, такий факт дійсно міг мати мі-

сце. Важко не погодитись і з твердженням Л. Вой-

товича, що воєвода Дрозд не виводив своїх сил з 

укріплень проти чисельнішого і об'єднаного вій-

ська двох королів [5, c. 238], оскільки єдиною на-

дією обложених лишались вали, яри і стріли. Окрім 

того, задум воєводи видає і те, що він кількаразово 

вів переговори з королівським військом, що дало 

йому час підготуватись до імовірного штурму та 

дочекатись підкріплення зі сторони Любарта-Дми-

тра.  

Хроніка щодо цього повідомляє «Сам муж 

(Drozge) сім разів перемир’я робив, й настільки оче-

видно потроху укріпляв весь замок потужно, що, 

нарешті, на восьмий день битва почалася…» [18, c. 

221].  

Слід звернути особливу увагу на епізод з пора-

ненням угорського короля, який, вочевидь, мав не 

останнє значення. Л. Войтович стверджує, що мо-

нарха було поранено залізною булавою під час су-

тички з силами Любарта Гедиміновича [5, c. 237–

238].  

На нашу ж думку, король Людовік дійсно міг 

брати участь в облозі, з огляду на його характер, 

адже відомо, що монарх вже відзначався легковаж-

ністю в битвах, виступаючи в них особисто, і навіть 

зазнавав через таку свою хоробрість серйозних ран. 

Так, незадовго до подій під Белзом, у 1350 р. угор-

ський король ледь не помер від отриманої під час 

штурму укріпленого замку арбалетної стріли, що 

засіла в його лівій нозі [25, p. 19]. Того ж року на-

передодні під час кампанії в Неаполі він зазнав па-

діння [25, p. 16–17]. І це все не зупинило короля без-

посередньо брати участь у воєнних походах.  

Тому, вочевидь, король таки брав участь в 

штурмі особисто. Зараз важко сказати, чи пішо, чи 

верхи на коні, як це личило лицарю. Припускаємо, 

що навіть пішо. Цікаво, що «Дубніцька хроніка» як 

знаряддя поранення короля чітко вказує саме «важ-

кий дерев’яний молот», зброю, якою навряд чи ору-

дував вершник (а для якісного її використання ата-

куючий мав наносити удар зверху вниз, тобто бути 

вище свого супротивника, або знаходитись з ним на 

одному рівні) [16, c. 62]. Можливо, під дерев’яним 

молотом слід розуміти важку дубину, яку могли ви-

користовувати оборонці міста [14, c. 106–107], а 

вже в хроніці, під впливом жанру, вона «перетвори-

лась» на великий молот. Чи могла це бути булава? 

Безпосередньо в хроніці немає згадки про булаву, 

хоча цей різновид зброї був відомий угорцям в XIV 

ст. доволі широко [27, p. 173–200]. 

Угорська дослідниця Аннамарія Барта вважає, 

що король Людовік зазнав тоді закритої черепно-

мозкової травми, всупереч тому, що, звісно ж, був 

в шоломі [25, p. 22]. Дослідниця наводить такі по-

казники коефіцієнту захисної функції тодішніх шо-

ломів: при товщині в 1 мм шолом витримував від 30 

кДж сили, 2 мм – від 100 кДж [25, p. 22]. Сила удару 

мечем чи сокирою знаходилась в межах 60-130 

кДж, без урахування ріжучої і рубаючої сили [25, p. 

22]. Вочевидь, шолом врятував короля від смерті, 

але не від травми. 

На думку Л. Войтовича, свідченням зовніш-

нього нападу на гарнізон, який облягав Белз, була і 

смерть (тоді ж, у 1352 р.) князя Семена Наримунто-

вича, який, вочевидь, отримав Белз від Любарта Ге-

диміновича у 1350 р. і поставив на чолі оборони мі-

ста воєводу Дрозда [6, c. 238]. Тобто, князь міг по-

мерти згодом від отриманих в бою ран.  

Так чи інакше, фортуна стала на бік оборонців, 

які були добре підготовлені до облоги. Підтримка 

Любарта-Дмитра ззовні теж мала мати місце. А ка-

талізатором перемоги Дрозда стало порання короля 

Людовіка І. Слід також згадати, що в ході цих подій 

загинув племінник короля [17, c. 58]. 

Михайло Грушевський, опираючись на гра-

моту з опублікованого у 1905 р. німецького архіву 

[12, c. 158–159], стверджує, що між воєводою Дро-

здом і королем Людовіком І Угорським відбувся пе-

вний «реверанс для заохоти гонору останнього» 

[12, c. 158–159]. Напевне, мова йде про якийсь сим-

волічний акт з боку Дрозда, який мав зменшити га-

ньбу поразки Людовіка, який у коаліції з польським 

королем не зміг взяти місто, залога якого була в 

рази меншою. 

На нашу думку, тут слід розуміти акт заміни 

стяга литовського на угорський, про що йдеться та-

кож і в «Дубніцькій хроніці»: «Вирішено, що той 

вказаний Drozge(?) й королю присягнув: стяга ли-

товського усієї землі (Белзької), а саме (зобра-

ження) голови людської з чорними дротиками, поз-

бувався, знамено королівське Угорщини собі повні-

стю символічно приймав» [18, c. 221]. В цьому 

контексті варто згадати лист, написаний Людові-

ком І до поставленого князем Любартом-Дмитром 

старости руської землі Дмитра Детька, де останній 

названий «вірним мужем (короля)» [5, c. 234; 10, c. 

269–279]. 

Тут, як і в першому випадку, король прагнув 

підкреслити своє успадковане від Арпадів право на 

спадщину Романовичів, що випливало з його ти-

тулу «короля Галіції і Лодомерії» [13, c. 234].  

Результати битви під Белзом мали далекосяж-

ний характер. Завдяки раптовому знесиленню про-

тивника Любарт-Дмитро Гедимінович, згідно зі до-

говором 1352 р. закріпив за собою Волинську зе-

млю [5, c. 238; 11, c. 29–32]. 

Цікавим археологічним свідченням облоги мі-

ста можуть бути виявлені в місті та на його околи-

цях три великі середньовічні мечі. Святослав Тер-

ський датує знахідки в межах пер. пол. XIV ст. – 

пер. тр. XV ст., і з огляду на наявність у кожного із 

них імпортного клинка із майстерень південно-ні-

мецького міста Пассау, не виключає також імовір-

ність попадання їх в ґрунт в результаті збройних 

протистоянь в Белзі у 1352, 1366 і 1387 рр [24, c. 

163]. Такі мечі мають низку аналогій, виявлених в 

Центрально-Східній Європі, зокрема в Польщі та 

Угорщині [24, c. 161]. 

Таким чином, події під Белзом у 1352 р. пока-

зали виняткову обороноздатність міста, що фіксу-

ють і пізніші джерела. Головним чинником успіху 
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оборони Белза, як було відзначено, слід вважати 

специфіку його укріплень, яка полягала у поєднанні 

земляних та водних перешкод. Проте, слід враху-

вати також інцидент поранення Людовіка І Угорсь-

кого, який, вочевидь, зіграв не останню роль. 
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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 

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 N1: Gastro-intestinal comlains in patients with DM 

 

 
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 I, and 14 patients with insulin resistance 

were included in study group II. 

12 patients were also selected to form the control 

group, the control group was compared with the I study 

group, i.e. patients with type 2 diabetes. 

As a result of statistical processing, we obtained 

the following values of the χ² criterion: Diarrhea - 

χ²=12.093 Constipation - χ²=44.903 Fast stools - 

χ²=27.5 Heartburn - χ²=9.768 Flatulence - χ²=39.862 

Nausea - χ²=12.24. 

Statistical research showed that the value of the χ² 

criterion before treatment and after treatment for all in-

dicators χ²> χ²0.05,1, 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 - 

χ²=0.202 constipation - χ²=0. Fast weight gain - χ²=2.02 

Heartburn - χ²=0 Flatulence - χ²=0.168 Nausea - 

χ²=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 II research group, we got the following 

results: Diarrhea - χ²=4.094 Constipation - χ²=2.489 

Fast stools - χ²=4.762 Heartburn - χ²=1.167 Flatulence 

- χ²=2.489 Nausea - χ²=1.167 

The value of the χ² criterion before treatment and 

after treatment for the indicators of diarrhea, fast accu-

mulation flatulence χ²> χ²0.05,1, i.e. The null hypothe-

sis is rejected and the difference between the two sam-

ples is plausible. As for the value of the χ² criterion for 

indicators: constipation, heartburn, flatulence and nau-

sea χ²< χ²0.05,1, 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 I, 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 II 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 to the table 

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 - χ²=16.594 Constipation - 

χ²=18.364 Fast stools - χ²=15.956 Heartburn - χ²=9.979 

Flatulence - χ²=14.605 Nausea - χ²=4.106 

The value of the χ² criterion according to the table 

is χ²0.05,1=3.84 (95% probability). 

As a result of the statistical research, it was deter-

mined that the value of the χ² criterion for all indicators 

of the I group and the control group meets the condi-

tion: χ²> χ²0.05,1, 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 I 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. 

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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Abstract 

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.  

https://doi.org/10.5281/zenodo.10224291
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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 numerous 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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Abstract 

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.[1] 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.[3] 

Transportation demand forecasts traditionally fol-

low a four-step sequential model first implemented in 

the 1950s.[4]  

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.[5] 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, Brežice, 

Mozirje in the Republic of Slovenia, traffic study for 

the city of Bitola in R. Macedonia.[2] 

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.[6] 

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; [7] 

Estimated values for the attribute 

Тhis 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. 

Тhe 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. 
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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. 

 
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. 

 

 
Fig. 3 Creation of a new matrix  
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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. 

 

 
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. 1Cn1, 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. 

 
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. 

 

 
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. 

 

 
Fig. 8 Forecasted 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] 

 

 
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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Abstract 

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 l in the form N=a∙lb, 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 α: W=dα 

/dτ=K*∙(1–α)m∙((С0(γ–α)/γ))n, where K* is the rate constant; m and n – order by solid material and solvent, respec-

tively; C0 and γ 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/dτ=K∙Cn∙S,    (1) 

where G is the mass of the solid phase; τ – 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 kinetic 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 G0 at the mo-

ment of reaching mass G, the degree of leaching α is 

equal to: 

α=(G0–G)/G0=1–G/G0, whence G=G0(1–α) 

and dG=–G0dα.  (2) 

At the initial concentration of the liquid reagent 

С0, the current concentration is determined as: 

С=С0∙(γ–α)/γ,  (3) 

where γ is the excess (shortage) of the reagent 

against stoichiometry; with the stoichiometric ratio 

γ=1. 

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

tion (1) takes the form: 

W=dα/dτ=K∙S∙((С0(γ–α)/γ))n/G0. (4) 

To establish the functional dependence between 

the size of the surface S and the degree of leaching α, 

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 l and the number of particles N. It 

is assumed that l>>d. In general, the distribution func-

tion can be expressed by the equation: 

N=a∙lb,    (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 l0. 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 l0 and less is expressed by the function (5), then the 

number of particles with a length from l to l+dl is equal 

to: 

dN=a∙b∙lb–1∙dl.   (6) 

The mass of particles with a length in the interval 

from l to l+dl is equal to: 

dG= π∙(d/2)2∙l∙ρ∙dN= π (d/2)2∙ lb∙ρ∙a∙b∙dl, (7) 

where ρ is the density of the solid material. 

The total mass of particles in the limits of integra-

tion over l from 0 to l is equal to: 

G= π∙(d/2)2∙ρ∙a∙b∙∫lbdl= π (d/2)2∙ρ∙a∙b∙l(b+1)/(b+1).   (8) 

The initial mass of particles in the limits of inte-

gration over l from 0 to l0 is equal to: 

G0= π∙(d/2)2∙ρ∙a∙b ∙∫lbdl= π 

 (d/2)2∙ρ∙a∙b∙l0
(b+1)/(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= π∙(d/2)2∙ρ∙a∙l; G0= π∙(d/2)2∙ρ∙a∙l0. 

Taking into account expressions (8) and (9), the 

degree of leaching of needle-shaped particles can be ex-

pressed in terms of their dimensions l0 and l: 

α=(G0–G)/G0=(l0
b+1– lb+1)/l0

b+1=1–lb+1/l0
b+1.   (10) 

From equation (10), we obtain the dependence of 

the length of the particles on the degree of leaching: 

l=l0(1–α)1/(b+1).   (11) 

The surface of particles with a length in the inter-

val from l to l+dl, taking into account expression (6), is 

equal to (neglect the surface of the end faces of the nee-

dle): 

S= π∙d ∙ a∙b ∙∫lbdl= π∙d ∙ a∙b ∙lb+1/(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= π∙d ∙l ∙a. 

Taking into account expression (11), the total sur-

face of all particles: 

S= π∙d ∙ a∙b ∙l0
(b+1) ∙(1–α)/(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=dα/dτ=K*((С0(γ–α)/γ))n(1–α), (14) 

where K*=4K/(d∙ρ). 

With a stoichiometric ratio of liquid and solid γ=1, 

equation (14) is simplified: 

W=dα/dτ=K*((С0(1–α))n(1–α). (15) 

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 

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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