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Abstract. The design of hydraulic structures requires the estimation of peak-flow
corresponding to a given return period. Currently, there are two methods commonly practiced to
estimate the peak-flow. In the first method, an appropriate probability distribution function is fitted
to the recorded annual maximum (AM) wadi-flow series to determine wadi-flow rate with a certain
exceedance probability. In the second method, in the absence of long-term wadi-flow data, peak-
flow simulated by rainfall-runoff models are used. In this study, these two methods were used to
estimate the differences between the design peak-flows in the Wadi Al-Khoud catchment area. For
the use of hydrological modelling, Intensity-Duration-Frequency (IDF) curves were developed by
using General Extreme Value Probability Distribution (GEV) function. Kolmogorov-Smirnov test
was used for testing the goodness of GEV fit with observed data distribution. Comparison of IDF
curves developed for the Wadi Al-Khoud area and the ones presented in the Highway Design
Manual in Oman (2010) indicated that the difference between the IDF curves becomes larger as the
return period increases. Geospatial Hydrologic Modeling Extension (HEC-GeoHMS) and the
rainfall-runoff model (HEC-HMS) were used for delineating the catchment area and simulating
rainfall-wadi flow relation. The 10-year peak-flow estimated by the observed wadi-flow records is
503 ma3/s, which is much different from the average peak-flows of the simulated 10 scenarios (2878
m3/s). This difference can be attributed to the absence of the long-term rainfall and wadi-flow data
for the probability estimations and the inability to capture the spatial distribution of the rainfall over
a large catchment area as Wadi Al-Khoud catchment.

Keywords: annual maximum wadi-flow, GEV distribution, HEC-HMS, IDF curves, peak-
flow, Wadi Al-Khoud

1. Introduction

Absence of the frequent rainfall events and long-term data is one of the major barriers to
infrastructure development in many countries; including the Sultanate of Oman. In particular,
design flood events are necessary for planning, design and operation of hydraulic structures.

Probability distribution functions are generally fitted to the maximum-recorded flood series
to determine flood discharges of different probabilities. However, choosing the best-fitted
probability distribution function is often controversial. In addition, as parameters are estimated from
the sample data, any error in the recorded data will propagate through the results. Furthermore, the
short length of observed data, outliers and missing data lead to uncertainty in the extrapolation of
floods estimated by the flood frequency method.

Beven (2003) reported that rainfall-runoff modeling can also be considered as one of the
approaches for designing flood events. In the absence of long-term wadi-flow data, peak-flow
simulated by rainfall-runoff models with the appropriate rainfall inputs can be considered in
designs. Rainfall-runoff models can produce results over space, time, and representations of internal
flow processes.
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The Sultanate of Oman is located in the southeastern part of the Arabian Peninsula, which is
covered with different landforms. Oman is characterized by hyper-arid, through the arid and semi-
arid environments that are experienced in different parts of the country.

This study will focus on the above two methods to compare the design peak-flow. The first
method used the observed wadi-flow data and their probability distribution for developing peak-
flow frequency relationships. The second method used the rainfall-runoff model developed using
HEC-HMS software and HEC-GeoHMS software.

2. Study area

Wadi Al-Khoud locates in Muscat, the capital city of the sultanate of Oman. Wadi Al-
Khoud has an area equal to 1660 km2 and the longest wadi-length is 92 km. The catchment area is
consists of a mountain range on the upstream side with the highest elevation of 2463 m above the
mean sea level. Land area is mainly bare rock with sparse vegetation (Abdel-Fattah et al., 2018).
There are 7 rainfall gages and one wadi-flow gage station within Wadi Al-Khoud catchment. Fig. 1
shows the location, delineated of the catchment area and the distribution of the gage stations.
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Fig.1 Delineated catchment area and wadi the network of the Wadi Al-Khoud

3. Methodology

3.1 Development of IDF curves

The development of the IDF curves is based on the AM rainfall series and the GEV
distribution function. The AM hourly rainfall events were identified for 18 years of observation
(1996-2013). The developed IDF curves for the Wadi Al-Khoud area was compered with the ones
presented in Highway Design Manual in Muscat area (2010).

3.2 Peak-flow frequency analysis for wadi-flow data
Hourly wadi-flow rates observed at the catchment outlet were used to calculate the peak-
flows in 10-year return period using GEV function and Kolmogorov-Smirnov test.

3.3 Rainfall-Runoff Model

HEC-HMS model was used to simulate the wadi-flow hydrographs resulted from
hyetographs produced by the IDF. Inverse Distance Weighting method was used for calculating the
catchment average rainfall. Soil Conservation Service Curve Number method was used for loss and
transformation methods. Curve number (CN), initial-abstraction (la) and lag-time (Tlag) parameters
were calibrated with respect to the observed wadi-flow hydrographs. Percent Error in Peak and
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Peak-Weighted RMS Error were used as objective functions in the simulation. The Nash-Sutcliffe
coefficient method was used to assess the goodness of the simulation.

4. Results and discussion

According to the Kolmogorov-Smirnov method test statistics, the GEV distribution fits well
with both rainfall and wadi-flow time series. Fig. 2 shows the developed IDF curves for Wadi Al-
Khoud. A comparison of results between the developed IDF curves and the IDF curves of the
Highway Design Manual (2010) for the Muscat area indicated that the difference between the IDF
curves becomes larger as the return period increases. For observed data, the peak-flow for the 10-
year return period was found to be equal to 503 m3/s. Two wadi-flow events were used to calibrate
the model parameters. One of the biggest wadi-flow events happened on June, 2007 in Oman
(Cyclone Gonu) was used for validation the model parameters, Fig. 3. Accordingly, it was found
that CN=89, la =7 mm and Tlag =181 minutes. There were 10 hyetographs were developed with
respect to the time of concentration and IDF curves. The average peak-flow calculated by these
hyetographs was 2877 m3/s, which is much different to the estimation by the first method.
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5. Conclusions

The comparison of peak-flow between the observed and synthetic data indicated that there
is a significant difference between the estimation by two methods. This difference can be attributed
to the absence of the long-term rainfall and wadi-flow data for the probability estimations and the
inability to capture the spatial distribution of the rainfall over that a large catchment area as Wadi
Al-Khoud catchment.
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Abstract: The effect of cultivation machines on wheat was studied based on some technical
indicators. Two types of wheat cultivation machines (Local DSM and Nardi) were tested under
three cultivation depths (D1lof 6, D2of 8 and D3of 10cm). The experiments were conducted in a
factorial experiment under complete randomized design with three replications. The results showed
that the Nardi cultivation machine was significantly better than Local DSM cultivation machine in
all studied conditions. Soil characteristics ,germination and root growth parameters and yield and
growth parameters . The (D1) depth was significantly superior to the other two levels of D2 and D3
in all studied conditions

Keywords: wheat, depth, tractor, cultivation machine, drip irrigation system

1. Introduction

Wheat is considered one of the main types of food for different peoples, wheat is used in the
manufacture of various bread types, pastries, sweets and many other foods types . Wheat was first
known in the Levant and Irag about 15,000 years ago and was initially used In bread and the
development of use until it reached the current picture, one of the most producing wheat countries is
Russia, China, America, Ukraine and the most famous types of wheat are bread wheat (soft), hard
wheat (Alsharifi et al.,2021a). Iraq is an agricultural country that owns large areas of arable land in
addition to the availability of the Tigris and Euphrates rivers, so the Ministry of Agriculture must
support farmers by meeting all their requirements of seeds, agricultural machinery and fertilizers to
increase the strategic crops productivity, including wheat, rice and corn (Alsharifi ,2018).Wheat
yield is affected by a number of treatments before planting, according to a study Ghali & Al-
Sharifi,(2020) and Shtewy et al.,(2020a) stated that the ratio of germination, germination speed, and
grains yield, were there is a clear increase in vegetative growth and its components, the yield and
the grains yield per unit area, when adding Nitrogen fertilizer for the corn crop. According to
Hamzah and Alsharifi,2020 , Shtewy et al., (2020c) and Al-Jezaari et al., (2021). The output of any
crop is impacted by many factors, including the type and size of seeds, climatic conditions and
fertilizers, in addition to the soil physical properties, crop output may be impacted by factors
including the use of low yielding varieties (Gagnon et al., 2017 and Al-Sharifi et al., 2021b). Study
of Alaamer et al,.(2021) showed that ,evaluate the effect of planting depths on wheat planting, In
both the processing varieties, final plant emergence and growth traits (plant height, stem and leaf
number/plant)decreased significantly with increased in planting depth ,and concluded that there is a
significant impact of the planting depth on all the crop properties . The planting date affects the
growth characteristics of crop, through the large effects of the period of exposure of the plant to
sunlight, as well as the influence environmental factors in the soil on the nutrients readiness, as well
as the effect of the environment on physiological processes such as transpiration and respiration,
which in turn affects growth rates and the amount of yield (Alaamer & Alsharifi,2020). The main
goal of this research is to evaluate, performance of planting machine on wheat specification at
different planting depths.



2 . Materials and methods

This study was conducted in 2020 to evaluate Locally designed seeding machine (Local
DSM and Nardi ) cultivation machines performance. The experiments were done at three levels of
depth planting (6, 8and 10 cm). The Local DSM and Nardi type machine was adjusted on 20cm
cultivation distance and linear speed of 2.089 km.hr then the samples of wheat were placed in the
machine, drip irrigation system was used in this experiment germination percentage, germination
speed, PVI, root length and grain yield, were calculated for each running test.

This study used tractor (type MF265s ) with chisel plow to stir the soil and create a suitable
place for seed growth (Alsharifi et al,.2020b)

2.1.Physical properties

Physical properties of soil samples for six sites were taken randomly from the field and for
three tillage depths determined in the experiment(6,8 and 10 cm) by the hydraulic device for a
tractor according to the method used by Alaamer, & Alsharifi (2020), samples were taken to
measure soil moisture, bulk density and the total porosity of soil, during the growing season after
one month, two months, and the stage of full maturity ( growth season end), were collected using
the pipette method. The collected samples were immediately put in plastic bags to conserve
moisture during transferring to the laboratory and weighed it, then dried at 105 °C for 48 hr. and
were calculated as averages.( Jaddoa &Baqir,2012: Alsharifi et al.,2020a)

: W:%xmo (1)
Where: W: Is soil moisture percentage, W,,: Is weight wet soil, W;: Is weight dry soil.
Py _mg (2)

Vr
Where: P,: Dry bulk density (mg. m3), Mg: the weight of the dried soil sample (mg), Vz:
total volume of the soil sample (m?).

TSP:( 1—%’ )><100 (3)

Where: Tsp: total of soil porosity (%), P,: dry of bulk density (mg.m), Ps : partial density
(2.65 mg.m3) .

Table 1.Soil analysis of physical and chemical

Depth Texture %
Clay Silt Sand
48 22 30 Silt Clay loam
Soil physical properties after tillage process
0-10 (cm) Soil bulk density Total soil Soil penetration
(Mg m3) porosity (%) resistance
(Kpa)
1.33 49.71 1643.66
1.35 49.75 1576.42
1.34 49.13 1528.33
VA 1.37 48.70 1692.47
Soil chemical properties
E.C HP
0-10 (ds\cm?®)
1.48 5.68
Soluble cation meq\l
Na K Ca+Mg
13.42 11.45 57.82
0.C CEC CaCo3 o.M
(%) (Meq\100g) (%) (%)

0.45 36.64 4 0.54
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2.2.The crop and its components :

2.2.1.Germination percentage :

Percentage of germination is found for number plants growing in one square meter in three
replications . (Alsharifi and Ameen 2018).

2.2.2.Germination speed

The germination speed was calculated (Al-Sharifi et al.,2019)

GS=ABI+ABZ+AB3 %100 (4)
Ws

Where: GS germination speed %, A number of germinated seeds. B, number of days from
the cultivation date, Ws seeds total number.

2.2.3. Plant vigor index (PVI)

Plant vigor index is calculated by the following equation (Alsharifi ,2009 ;Shtewy and
Alsharifi ,2020a Py;—p; g, (5)
100

Where, PVI is plant vigor index, cm ; P is plant length, cm; Gp is germination percentage,
%.

2.2.4. Root length

Root length is calculated after ten plants are uprooted, at the end of the ripening stage of
crop, randomly selected with three replications (Alsharifi et al.,2021b).

2.2.5.Grain yield

The samples random were taken for 25 plants and calculated grain yield in one square meter
in three replications, (Hamzah et al ,2021; Shtewy et al.,2020c)

The results were analyzed statistically by using the randomized complete block design
RCBD and the difference among treatments for each factor was tested according to the least
significant difference L.S.D test . (Oehlert,2010).

3. Results and discussion

3.1.Soil characteristics

The values of soil density and it porosity, were opposite in the result. It was noted, From
Table (2) the cultivation depth D1 decreased the soil bulk density values, after a one month, two
months, growing season end, and the results were 1.23,1.26 and 1.31 Mg. m-3, offset by an increase
in the soil total porosity, were results,53.78, 52.15 and 50.76%, respectively, after a one month, two
months, growing season end, with the same conditions for the cultivation depths D2 and D3 , When
cultivation depth was increased, leads to soil hardened and its qualities deteriorated due to the
pressure imposed by the weapon on the soil, and a deterioration in the condition of the soil in this
study during the growing season (Alaamer, & Alsharifi,2020). The Nardi machine , achieved the
best soil bulk densityl1.25,1.28 and1.31Mg.m-3, and the increase in ratios soil porosity 52.73,
51.79and 50.76% , with the same conditions for the LOCAL DSM machine .

3.2.Germination and root growth parameters

Table (3) shows cultivation machines had a significant effect on germination and root
growth parameters. As the cultivation machine (Nardi type) gives the highest averages 84.01%
,71.81 % and 17.15 cm, compared to cultivation machine (Local DSM type), which recorded a
noticeable decrease in the germination and growth characteristics of roots during the growing
season were 80.94% 69.67% and 16.27 cm. Improving the physical properties of the soil when
using the cultivation machine ( Nardi type) and this was reflected positively on the increase in the
growth and spread of roots and the rate and speed of germination (Alaamer and Alsharifi.,2020). All
germination and root parameters increased with cultivation depth D1of 6cm and scored the highest
results 84.48%,72.55% and 17.63 cm, as compared with two the cultivation depth (D2 and D3
),which gave the lowest results 82.79%, 70.33% ,16.55 cm,80.16%, 69.24% and 15.96 cm
respectively, (Shtewy et al.,2020b). The interaction among cultivation machine (Nardi type) and
the cultivation depth (D1) was the best (86.31%, 73.92% and 18.14 cm.
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3.3.Yield and growth parameters

The cultivation depth (D1) resulted in the highest PVI (71.42 cm) and at the (D2 and D3
)cultivation depth indicated the lowest PVI (67.16 and 66.63 cm).As the cultivation machine
(Nardi) gives the highest averages PVI (69.21 cm), compared to cultivation machine (Local DSM),
which recorded a noticeable decrease in the PVI (67.57cm). This is due to the effective role of the
machine (Nardi type) which is reflected in increasing PVI and the vegetative growth of the plant
(Alsharifi et al.,2021b). The interaction among (Nardi) machine and cultivation depth (D1) gave
best result (72.17cm). From Table (4), the (D1) depth gave the maximum values for all productivity
and crop growth parameters, while ( D2and D3 ) depth gave the lowermost results were 6.53
t.hal, 5.19 t.hatand 4.09t.ha? respectively. The reason for this is due to the depth cultivation, the
soil moisture available with the depth (D1), .These results are consistent with (Shewy et al.,2020c).
The interaction among depth cultivation (D1) and the (Nardi) machine was the best (6.96t.ha™l).

Table 2. Effect of cultivation machines and cultivation depths on soil properties

MP Dcm Soil bulk density Total of soil porosity
1Mon 2Mon GSE 1Mon 2Mon GSE
Nardi D1 1.22 1.25 1.30 53.76 52.73 50.74
D2 1.26 1.28 1.31 52.15 51.79 50.76
D3 1.28 1.30 1.33 51.79 50.74 49.71
D1 1.24 1.26 1.31 53.71 52.15 50.76
Local DSM D2 1.27 1.29 1.33 52.77 51.72 49.71
D3 1.30 1.31 1.36 50.74 50.76 48.77
MP Nardi 1.25 1.28 1.31 52.73 51.79 50.76
Local DSM 1.27 1.29 1.33 52.77 51.72 49.71
D D1 1.23 1.26 1.31 53.78 52.15 50.76
AN D2 1.27 1.29 1.32 52.77 51.72 50.18
D3 1.29 1.30 1.35 51.22 50.34 49.75
MP 0.02 0.03 0.04 0.17 0.23 0.19
LSD=0.05 D 0.03 0.05 0.06 0.22 0.29 0.25
MP*D 0.05 0.07 0.08 0.34 0.42 0.54
Table 3. Effect of cultivation machines and cultivation depths on germination and root growth
parameters
MP Dcm Germination Germination Root length
percentage speed
Nardi D1 86.31 73.92 18.14
D2 84.55 71.18 17.03
D3 81.17 70.34 16.28
D1 82.65 71.19 17.11
Local DSM D2 81.03 69.48 16.07
D3 79.14 68.15 15.65
MP Nardi 84.01 71.81 17.15
Local DSM 80.94 69.67 16.27
D1 84.48 72.55 17.63
D D2 82.79 70.33 16.55
D3 80.16 69.24 15.96
MP 1.451 1.563 1.241
LSD=0.05 D 1.608 1.714 1.303
MP*D 1.913 2.108 1.651
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Table 4. Effect of nitrogen fertilizer levels and corn cultivars on yield and growth parameters

MP Dcm PVI Grain yield
(thal)
Nardi D1 72.17 6.96
D2 68.14 5.44
D3 67.33 4.15
D1 70.67 6.09
Local DSM D2 66.18 4.94
D3 65.93 4.03
MP Nardi 69.21 5.51
Local DSM 67.57 5.02
D1 71.42 6.53
D D2 67.16 5.19
D3 66.63 4.09
MP 1.510 0.221
LSD=0.05 D 1.617 0.365
MP*D 1.902 0.517

4.Conclusions

The (D1) depth was superior significantly than two other (D2 and D3) depths. Additionally,
the cultivation machine (Nardi ),was superior significantly cultivation machine (Local DSM), in all
studied properties. Best results obtained of the overlap between D1 depth and (Nardi) machine, in
all studied properties.
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"Translation™ is the main concept of the theory of translation. So, firstly, before writing
about the context it is needed to understand what is the translation. Translation is a transformation
of concept content and stylistic pecularities of the utterance of a one language with the helps of
means of another. (1.R.Galperin), translation has always been a human activity, although attempts
have been made to automate and computerize the translation of natural language texts-machine
translation-or to use computers as an aid to translation-computer-assisted translation. Goal of
translation is to establish a relationship of equivalence between the source and the target texts (that
is to say, that both texts communicate the same message), while taking into account a number of
constraints. These constraints include context, the rules of grammar of the source language, its
writing conventions, its idioms and the like.

Translation Problems

Translation is inherently a difficult activity. Translators can face problems which make the
process even more difficult, such as:

*Problems with the text:

- The source text not being the final text, and being redrafted during the translation process o
Illegible text o Misspelt text o Incomplete text o Poorly written text

- Missing references in the text (e.g. the translator is to translate captions to missing photos)

*Language problems:

- Dialect terms and neologisms

- Unexplained acronyms and abbreviations

- Unreasonably obscure jargon

* Other:

- Highly specific cultural references question of whether particular words are untranslatable
is often debated, with lists being produced from time to time. For example, it is hard to find a noun
corresponding to the Russian mouemyuka (pochemuchka) or the Yiddish ATu”P (shlimazl), but the
adjectives "inquisitive™ and "jinxed" correspond just fine words that present the most problems for
translation are often the small, common words. For example, the verb "to get™ in all its various uses
covers nearly seven columns of the most recent version of the Robert-Collins French-English
dictionary. The same is true for most apparently simple, common words, such as "go" (seven
columns), "come" (four and a half columns), and so forth aspects can render translation
problematic. Consider the example of a word like "bread". At first glance, it is a very simple word,
referring in everyday use to just one thing, with obvious translations into other languages. But ask
people from England, France and China to describe or draw "bread", du pain and Q (band you,
(Does it? Is it sweet? How crunchy? How long is it? Will achieve quite different results They will
be envisioning completely different? Where do you get it come sliced things problem often lies in
failure to distinguish between translation and equivalent (word-usually one)give a short: Glossing is
what a glossary does glossing is decoding meaning and intent at the as explained above translation
for each term encoding them in a -and then re (not the word level or even sentence level) text
level words like saudade and target language are hard to gloss into a single other word, but given
two or more words they can be perfectly adequately translated. "Bread" has a better claim to being
untranslatable, since even if we resort to saying "French bread", "Chinese bread", "Algerian bread",
etc. we are relying on our audience knowing what these are like. Levels of precision also play a
role. What does "there" mean? Even discounting idiomatic uses such as "there, there, don't cry", we
can be confronted by several possibilities. If something is "there™ but not very far away, a Spaniard
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will say abws; if it is further away he or she will say alln, unless there are connotations of "near
there"”, "over yonder" or "on that side", in which case the word is likely to be alia. Conversely, in
colloquial French, all three "there™ concepts plus the concept of "here™ all tend to be expressed with
the word la. So where is the thing that naturally enthusiastic about obscure words with local flavour,
and are wont to declare them "untranslatable", but in reality these incredibly culture-laden terms are
the easiest of all to translate, even more so than universal concepts such as "mother”. This is
because it is standard practice to translate these words by the same word in the other language,
borrowing it for the first time if necessary. More obscure and specific to a culture the term is, the
simpler it is to translate. For example, the name of an insignificant settlement such as Europe in
Australia is automatically just "Europe™ in every language in the world that uses the Roman
alphabet, whilst it takes some knowledge to be aware that Saragossa is Zaragoza, Saragosse, etc. or
that China is Cina, Chine, and so forth may also exist in one language which refer to concepts that
don't exist in another language. For example, the French "tutoyer™ and "vouvoyer" would both be
translated into English as "to address as 'you™, since the singular informal second person pronoun is
archaic in English. (On the other hand, depending on the context, the meaning of the French word
"tutoyer”, or Spanish "tutear", could be translated as "to be on first name terms with".), one of the
main rules in translation is to "keep the context"”, but isn't the language of the document itself the
heart of the context that should be kept?serious problem of translation is that translating can be
described as writing what you have read in another language. And yet how can one expect that the
translator perfectly understands the original author? While this is the translator's job, it is the author
who is praised for the work; but can a translation of Asimov be considered as Asimov's work?
Could translation even be seen as "legal plagiarism™? Translations can be quite different from the
original: for instance, one of the characters in The Hitchhiker's Guide to the Galaxy by Douglas
Adams is called Zaphod Beeblebrox while Adams' French translator Jean Bonnefoiy thought it best
to call him Zapi Bibici. While this is not a huge difference, it is there. Adams may not have been
completely happy with this change, and is by a series of such small changes that a translation
becomes an adaptation.

Importance of adequacy in translation are both linguistic and extralinguistic aspects that
hinder to reach adequacy in fiction translation. Semantic information of the text differs essentially
from the expressive-emotional information of the text but they have one common trait: both can
bear and render extralinguistic information. Extralinguistic information often becomes a stone to
stumble over by a translator, as it is a lingvoethnic barrier for a fiction translator. Misunderstanding
or misinterpretation of the extralinguistic information means to misrepresent:

1. either what was actually communicated in the SL text, what means the pragmatic core of
the SL text may be lost and therefore in the TL text ambivalence may arise for the recipient reader.

2. or there may be misrepresented the author's communicative intention, the social context of
the scene/situation as well as disposition or relationships of the communication act participants.

Both semantic and pragmatic inadequacies are flaws which can pose a recipient reader to the
problem or cultural misunderstanding and adequate comprehension of the TL text. Good example
could be brought from C. P. Snow's novel "Time of Hope" (p. 28) "Gaping at some dirty tea leaves,
reading the cards and looking at each other's silly hands and...” - let the sentence have been
translated word-to-word into my native Georgian or in any other language - the language
community of which is totally unaware that in Britain clarvoyance experience admits fortunetelling
on tea leaves, - it would have lost sense. This case the translator successfully copes with the cultural
realie, which is changed for the associative realie: coffee - a trivial method of fortunetelling in
Georgia are also word-realies that are not translatable and as V. S. Vinogradov points out, many of
them turn into borrowings. Such a word-realie may be an exotism, which in general, is transcribed
in translation. S. and Florin S. argue that actual realies which bear national colouring are transcribed
as well - therefore it basically means, that the rule is applicable with foreignisms in the SL text's see
now what is the result of blind-guidence with the rule:

"Good day, Iskander-effendi! Do you remember me? "

The man regarded him closely.
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‘7 think you work as druggist in Otten's pharmacy... Yes, yes, at Otten's on Sololaki
street...Am | mistaken? I've met you somewhere, but | can't recall for sure what it is you do... "

Zarandia handed him his calling card.

"This does not say that | am also chief of the secret service."

The conception of extralinguistic information preconditions and presupposes correct
observance of its pragmatic meaning for adequate representation to TL reader. Misrepresentation
and ambivalency in the TL text arise due to the selection of semantically inadequate lexical unit for
the pragmatic meaning of the SL lexical unit. Overtone of irony in the SL speech act may serve as a
wrong indicator to the translator to misinterpret and misrepresent the social context of the
scene/situation as well as dispositions or relationships of the communication act participants., a
non-vernacular translator of the SL text may wrongly assume that alternated markers of distance
and solidarity in the same speech act can allow selection only of the marker of solidarity in the TL
translation, thus leading the recepient reader to even wronger assumptions about the scene-
situation., which are markers of solidarity and bear national colouring should be transcribed or
transliterated, but supplied with comments in the footnotes which are markers of either solidarity or
distance in the language community other than of the SL text native reader and are represented in
the SL text as foreignisms, should be transcribed or transliterated, but be also supplied with
comments in the footnotes to the TL reader; non-vernacular translator of the SL text may not
thoroughly understand the extralinguistic information contained in the SL text, misinterpret the
pragmatic meaning of a lexical unit or wrongly deduct on the choice of the adequate
correspondence of a SL lexical unit in the TL text.
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Oral history is not currently an autonomous discipline, it is a research method used for study
of a particular historical phenomenon, whose participants and witnesses are still alive, and provides
an opportunity to study various aspects of social being of an individual and society. Oral History is
one of the most common methods used in different human sciences.

The oral testimonies collected in Ukraine are mainly kept by their creators: educational
institutions, scientific institutes, memorial institutions, libraries, clubs, public and private
collections. With limited exceptions, oral testimonies are not included in the funds of central state
archives of Ukraine and only some of them were deposited in the state archives of the regions [4, s.
13-15].

A lot of works of Ukrainian scholars and practitioners have been devoted to the theme of
formation and development of oral history, theoretical, methodological, applied issues, the problem
of memory in historians’ research papers, oral history projects, developments of various institutes in
Ukraine. In the regional aspect, the experience of oral history research obtained by the Vinnytsia
RUSL has been represented in the articles by A. Antoniuk [1], N. Morozova [3], H. Slotiuk [5, 6, 7,
8]. Main trends and prospects for study of the language of everyday life in the context of oral
history research as a result of the project «Voices of Living History» based on sample content
analysis were highlighted in the research by N. Krysko [2, s. 58-63]. Instead, the database «Oral
History» was partially opened in these publications.

The aim of the study is to highlight the specific features of experience obtained in the
process of establishment of the Oral History Research Fund and the electronic database «Oral
History» represented on the Vinnytsia RUSL website and its further integration in the information
resource — website «Voices of Living History» in an electronic form and provision of available
multi-aspect access to it, determination of ways to expand the range of topics related to the
collection of oral evidence and its retention.

Along with the holding of presentation scientific forums, the important scientific and social
significance of oral history can be confirmed with the process of its institutionalization marked by
increase in the number of the relevant professional centres. The Vinnytsia RUSL became one of the
first institutes in Vinnytsia region which defined oral history, oral history research as a priority
direction for its scientific work. Since 2014 four international scientific and practical conferences:
«Oral History as an Important Part of the Local History Study» (2014) [9], «Oral History Research:
Current Trends, Areas and Prospects» (2016) [10], «Oral History: Theory, Method, Source» (2018)
[11], «Oral History: Theory and Practice of Research at the Present Stage» (2020) [12] have been
held on the basis of the Vinnytsia RUSL. During the years when the scientific forums were held,
the Vinnytsia RUSL understanding the importance and feasibility of the chosen direction
demonstrated the opportunity for implementation of the regional oral history research, both
theoretical and methodological developments in the sphere, dealing with sources, retaining, analysis
and the publication of research results.

In recent years, the topics devoted to the Revolution of Dignity and the Russo-Ukrainian war
have remained the most popular and concerned about in the Ukrainian public space. During 2018—
2019 the employees of the Vinnytsia Regional Universal Scientific Library implemented the Project
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«Voices of Living History». The aim of the Project was to process oral history evidence of events,
provided by the local participants and eyewitnesses of the Revolution of Dignity that had happened
in the area of ATO (JFO), events and stories told by Internally Displaced Persons. The employees
of the Vinnytsia region, scholars, specialists of educational institution, archivists, museums staff
joined the Project as well. During the Project there were recorded more than one hundred
testimonies in which age, education and social status of the respondents were taken into account,
therefore, the recorded testimonies were rather valuable. Later, the range of topics was expanded.
Those who shared their memories were the eyewitnesses of the World War 11, «Eastern Workersy,
eyewitnesses of Holodomor 1946-1947 and post-war Soviet everyday life.

To form the massive oral testimonies and display information contained in them as clear as
possible, it is necessary to consider some common approaches, issues on the methods and
techniques of work. It should be noted that it is worth of learning about the experience presented by
researchers in the sphere: methods and techniques used to record histories, transcript of interviews,
interpretation of information obtained, retention and access.

On the basis of the Local History Department there was created the Oral History Research
Fund that is of a significant scientific and historic-cultural value and is a source of scientific and
historic-bibliographic, local history studies. The documents from the Fund are subject to scientific
processing: systematization, bibliographical description and presentation in the electronic database
«Oral History» — a library reference bibliographic tool.

The aim of creation of the database is retention and an open access for researches, all
persons interested in oral history evidence. The materials can be used for memorial events,
educational activities, scientific research and historical documentaries. The increased use of such a
type of sources will become very important in learning regional history of Vinnytsia and other
cities.

The database includes digital recordings of all interviews, transcriptions and scanned images
of documents and pictures. These interrelated files are available for instant online access for users
of the Internet. It is possible to search using a key word or a nickname.

In order to ensure the provision of sound search needs of users, there was created a reliable
file of subject headings which offers a wide range of opportunities both for catalogue librarians
during the process of subjecting documents and for users during thematic search. Availability of a
full list of subject headings and provision of access to it makes it easy for users to search in the
database, therefore, the database is more arranged, oriented and effective.

Now the electronic database «Oral History» contains 115 records: interviews, memories,
histories.

Focusing the attention of scientists, researchers on the tragic events of modern Ukrainian
history has become relevant and risky at the same time, indeed, in this case, we do not follow the
principle of term of limitation, we cannot remain emotionally neutral, we have no time to
understand current events. Implementing oral history projects, we record memories of the
participants or eyewitnesses just after the event or after a short period of time. On the one hand, this
makes it possible to record the vital stories full of painful memories when the political and social
stereotypes of perception of events have not yet had time to form, on the other hand, the fresh
traumas sometimes make the interview between an interviewer and a narrator more complicated
[13, s. 32-35].

Our present has been overshadowed by the war. Since the invasion of Russia into Ukraine
has begun, a voice of each of us is of great importance in order to tell the truth about the Russian
war crimes against Ukrainians and to retain it.

In view of the above, we suggest the further development of process of formation of the
electronic database «Oral History» through expanding the range of oral history research; sharing the
experience with information consumers in academic forums, conferences, seminars, round tables,
etc.
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Abstract. We introduce a layer of mobile neurons to be embedded into a Deep Neural
Network architecture man-aged by Tensorflow. The neurons are endowed with an own dynamic that
rules their planar motions inside the layer as a function of the information content passed by the
contiguous layers. This additional layer works in a parallel thread with respect to the main
architecture with the result of enriching the learning capability of the latter. While the benefit of this
approach are shown elsewhere, here we provide architectural details and coding facilities of thenew
layer.

Keywords: Deep Neural Network, mobile neurons, ad hoc loss functions, extended
Hamiltonians

1. The problem in a nutshell

Let us assume a multilayer perceptron as a minimalist template of a learning system and
follow the metaphor of the life of old style newspaper reporters to introduce the dynamic of the
mobile neuron layer. We refer to those physicallytraveling to reach the sources of the news. We may
assume them to be singularly attracted from a hot source. However, being colleagues of a same
newspaper they repulse one another to avoid redundancies. With a hard engineering, we may model
this situation with a potential field plus a kinetic energy as follows. The total energy H (the
Hamiltonian in strict physics lingo [2]) is the following

H=Pi+P,+P;3 (1)

Of the above expressions, the former refers to a gravitational potential, the second term
expresses a repulsive elastic energy and the latter the kinetic energy in correspondence to the
reporter velocities. By transferring these energy to neurons, we we get them embedded into a
potential field, within the topological space where the layers are located, due to the mentioned
attraction/repulsion forces which move them according to an Eulerian dynamics (see Fig. 1). With
further engineering of the Hamiltonian to better comply with the computational constraints of
vectorial devicessuch GPUs, we come to:
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Fig. 1. Potential field generated by both attractive upward neurons (black bullets) and
repulsive siblings (gray bullets). The bulletsize is proportional to the strength of the field, hence
either to the neuron mass (black neurons) or to the assumed outbound weightssimilarity (gray

neurons). Arrows: stream of the potential field; black contour lines: isopotential curves
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- Gravity potential depending on the sole distances between the node providing information
(in the upper layer) and the node exploiting them (in the lower layer). Moreover, to gain stability to
the algorithm, the dependence isquadratic inverse (in place of linearly inverse). Namely:

1
Py =X (2)
LJj

- Elastic repulsion depending on the distance of the single neuron from its initial position.
Namely

P, = ¥ u|max{0,l — d; ;| 3)

whered; ; = ,/(x; — x;) - (x; — x;), and x; denotes the topological position of the
neuron on its layer

- Kinetic energy simply replaced by the distance of the single neuron from a unique attractor
point.Namely

Py =3 di,O 4)
where x,, is the attractor point.

2. The cognition of the mobile neurons
We introduce a dependence of the neuron input from the distance of its source. Namely,
with reference to a standardmodel of a n-layer perceptron, we consider the activation of the generic
neuron to be ruled by:
T, = f(nety); net; = Y12 wy AT Ay = e Fi ()
where 7j is the state of the j-th neuron in the f + 1-th layer, w;ji the weight of the connection
from the i-th neuron of the lower layer f, vf the number of neurons lying on layer f, and J;i is a
penalty factor depending on the topological distance dji between the two neurons. This is the
distinguishing feature we introduce to link the cognitive aspects to the neuron dynamics
determining the distance dji — a feature that we may ascribe to virtually physical aspects of the
network.
As a whole, the dynamic of the network is ruled by an extended Hamiltonian H constituted
by the sum of both physical and cognitive terms:
H = fec Ec + &p1 P1+ &p2 P2 + &3 P3 (6)
for suitable constants s, where E¢ is a cost function related to the quality of the leaned
function. It comes out thatthe overall training goal is the reaching of the ground state of H or any
approximation of it. The links between thetwo separated goal of the cognitive and dynamic part of
the system are tuned by the above &s and the 4;i coefficients in the computation of (5).

3. The neuron dynamics’ layer

We adopted the TensorFlow framework to implement our dynamic layer inside a Deep Neural
network architecture [5]. For a generic regression problem the architecture is shown in Figure 2. In
essential terms, we have three threads converging to the training station, which, in turn, consists of
two blocks. Namely, for the function y = g(x) to be learned,

thread 1 The input x passes through a regular set of layers, which in the picture are
represented by an LSTM layer (LSTM-0), followed by a DENSE layer (DENSE-1), in the Keras
notation. Then, the layers (DENSE-1,DENSE-2) are affected by the dynamic topology of the neurons
of DENSE-1, as in equation (5). Finally, the computation proceeds through conventional static layers,
which in the picture are represented by DENSE-2 and DENSE-3.
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thread 2 The topology of Dense-1 neurons is managed by this thread. It is initialized by the

Aux-inp. For instance, we may locate the neuronsona r r regular grid, where r is the size
of the asociatd hiddn layer in the main

thread, that will be distorted through two convolution layers (CCL-1 and CCL-2 ) and LSTM-
3 layer to provide the

current location of the DENSE-1 neurons. This location is passed to the pair (Dense-
1,DENSE-2) to implement(5). In turn, DENSE-1 pairs its output with the one of LSTM-3 to feed a
convolution layer CCL-4 designed to producea distorted copy of the initial grid.

thread 3 It simply passes the initial grid to both DENSE-2 to compute 4 in (5) and to the
training station.

block 1 of the training station back-propagates the the mean square error (MSE) deriving
from the difference betweentarget y and the output of DENSE-3

block 2 of the training station backpropagates the loss function deriving from the sum of the
three terms (2 to 4).

Figure 3 shows a pair of training results concerning MSE and MY LOSS.
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Fig. 2. Pairing the mobile neurons’ layer with the a multilayer perceptron.
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Fig. 3. Results of training as for:eft picture sorted outputs: original values in green, —
recovered values in red; right picturemoving neuron locations: original grid in green, final
locations in red.

4. Conclusions

While the benefits of the mobile neurons’ approach have been tossed in other papers [1, 3,
4], the core of this short paper is exactly the architecture in Section 3, that we ran on various
hardwares, ranging from the new ml Apple GPU- endowed processor till the RECAS HPC
(https://www.recas-bari.it/index.php/it/).
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Abstract. The research proposes the design of a framework based on data mining and
artificial intelligence to support the population or decision makers, to help in the assessment and
development of resilient smart cities. The occurrence of epidemiological events, financial crises,
environmental disasters, and other events with negative impact affects the whole planet from an
economic, social, and environmental perspective. Such events can be predicted or even mitigated if
followed in time, both by studying official indicators available in international or national statistics
and also by online scraping or API requests for real-time access to data.

Keywords: Smart City, Urban Resilience, Artificial Intelligence, Data Mining

Main research.

The proposed framework is step-based. The first stage is the design of a set of indicators
applicable to Romanian urban areas. For this purpose, the analysis of multiple existing smart city
indicator systems in order to discover various perspectives approached was achieved, as well as
research historical open data sources, for recent time span, available in international or national
statistics, in order to develop the own indicator system that fits the purpose of the research.

The next stage is the design of computer-based modules for automatic data collection from
diverse sources, like web scraping, API requests from diverse sources with public access. For this,
an analysis of some existing information systems used for smart city development was carried out.
Research has been conducted to discover data sources with real-time access that are useful for
analysis. Based on the obtained datasets, different machine learning and deep learning analyzes
were applied, with the aim of obtaining the best possible results in terms of the running time of the
algorithms, but also of their performances in making diverse predictions.

The final stage is the integration into a decision support system useful in assessing and
developing urban resilience. The steps for the development of the framework are depicted in Fig 1.

Analysis of multiple existing smart city Analysis of existing information systems
indicator systems used for smart city development
Researching open data sources - Researching data sources with real-time
historical, recent time span data access (web, API with public access)

Design of a set of indicators applicable to Design of computer-based modules for
Romanian urban areas automated data collection

Machine Learning and
Deep Learning analyzes

Main purpose

Data integration for the development of a decision support system to help in

assessing and developing urban resilience

Fig 1. Steps envolved in the development of the Reseach Framework
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Conclusions and Further Research.

The proposed framework can be useful in developing urban resilience. Explicit results, the
used algorithms, as well as detailed steps of the decision support system will be developed in
subsequent works.
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Abstract. Two foods originating in Mexico are presented, the Nopal and the Amaranth,
which are grown in semi-arid soils, with important contributions of nutrients.

They have not been given the prominence and momentum required to help poor farmers
grow them not only for self-sufficiency, but also to earn an income from selling them.

It would be interesting to train this segment of farmers so that they could sell the processed
Nopal as happens with Amaranth, which is marketed as a candy, without the majority of consumers
knowing the nutritional contribution it has.

Keywords: Food from semi-arid soils, small agro-industries

1. Introduction. There are two foods originating in Mexico with important nutritional
contributions that do not need soils or special conditions for their cultivation and growth, they are:
Nopal and Amaranth.

They do not require fertilizers or insecticides that are sources of environmental damage.
Both plants are from semi-arid environments characterized by receiving a lot of solar radiation
during the day and a low temperature variation at night, with little water availability.

The condition of ecosystems refers to the ability to maintain fundamental ecological
functions and provide resources and services in a sustainable way. [1].

They have been part of the dietary diet of Mexicans since pre-Hispanic times, in the central
region of the Mexican territory, mainly the States of Puebla, Tlaxcala, and Mexico. Natural capital
is conceptualized as any set of natural or environmental resources that provide a flow of goods and
services that are critical for sustainable use. [2].

2. Description of the two nutritional plants.

2.1 Nopal. Characteristics.

The nopal is a cactus plant of Mexican origin that has multiple benefits. It belongs to the
Cactaceae Family, of the Genus: Opuntia, Class: Magnolio AIDS. It has a hard texture, green color
and a spiny body, it is found from the North to the center of Mexico.There are more than 100
species of this cactus in Mexico. The nopal grows in any type of soil, sandy to clay-silty texture;
frequently adapts even to soils limited by hard layers in the first 25 cm.

The exceptional drought tolerance and high water use efficiency of nopal are the main
reasons for the popularity of nopal as a rainfed crop in many regions of the world that receive
Little rainfall and have no water for irrigation. The plant can survive in areas that receive 200mm a
year. [3]. Until 2010, the area cultivated with wild cactus was 3,000,000 Ha., representing 15% of
the Mexican national territory, with an annual percapita consumption close to 6 kg., ranking 6th
among the vegetables cosumed in the country. (Fig. 1).
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Fig. 1. Nopal plantation

Fruit. In addition to the advantages of the nopal that have been described, it produces a fruit
called prickly pear, Opuntia fiticus-indica species. (Fig.2.) It is an oval berry with an average
weight of 100 to 200 g., The pulp is juicy and constitutes 60-70% of the total weight of the fruit; it
contains numerous small, hard seeds, ranging from 100 to 400 per fruit.

The type of soil also plays an important role in the water requirement. [4].

Fig.2. Prickly pears in nopales
The optimal range of rainfall for the production of nopal is 400-600 mm of rain per year.

Nutritional value. In addition to being a sweet and tasty fruit, the prickly pear has good
nutritional value. Each unit has about 30 calories and various minerals and vitamins, among which
carotenes and vitamin C stand out. The nutritional composition of the prickly pear has been
extensively studied [5]. The main components are sugars, fiber, mucilage and pectins, and those
with a lesser presence are: proteins, amino acids, vitamins and minerals.

Table 1 Prickly Pear Nutritional Composition

Component Amount
Calories: 40
Proteins: 19

Fat: 049
Fiber: 369
Carbohydrates: 719
Calcium: 80 m
Potassium: 220 mg
Vitamin A 43 mg
Vitamin C 14 mg

Vitamin B-09 6 mg
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2.2 Amaranth

Amaranth is another plant native to Mexico with importance as a food and symbol of the
Mexican indigenous culture. [6]

It belongs to the kingdom: such a plan; Order: Caryophyllales; Family: Amaranth;
Subfamily: Amaranthoideae; Genus: Amaranthus. It is grown in soil of the Cambisol order, mainly
88.6% sandy, 5.4% silt and 6% clay, with a moderately acidic pH.

Amaranthus is a cosmopolitan genus of short-lived or annual perennials collectively known
as amaranths. Some species of amaranth are grown as leafy vegetables, pseudo-cereals, and
ornamental plants. Most Amaranthus species are annual summer weeds and are commonly known
as pigweeds. [7].

Amaranth (Amaranthus spp) is an annual crop that due to its nutritional value has an
important potential market, it is sown in agroecosystems of central and southern Mexico, its average
yield is 1 ton.-Ha, being the main producing States of the Mexican Republic: Puebla, Morelos, of
Mexico, Mexico City, Tlaxcala, Oaxaca, Jalisco and Querétaro. The State of Tlaxcala stands out for
its production and consumption of amaranth seed, there it is cultivated given its characteristics of
resistance to droughts and frosts. [8]

Amaranth varies in color of flowers, leaves, and stems with a range of striking pigments
ranging from brown to crimson and can grow lengthwise from 1 to 2.5 meters (3 to 8 feet) tall with
a cylindrical, succulent stem. and fibrous that is hollow. with stretch marks and bracteoles when
ripe. (Fig. 3).

;A 3 -

Fig. 3 Green Amaranth

The fruits are in the form of capsules called Pixdio unilocular that opens at maturity. The
upper part (operculum) of the unilocular pixel releases the urn containing the seed. The seeds are
circular in shape 1 to 1.5 millimeters in diameter and vary in color with a smooth, shiny coat. The
panicle is collected 200 days after cultivation with approximately 1000 to 3000 seeds collected per
gram. (Fig. 4).

Fig.4. Fruits

The raw amaranth grain contains 12% water, 65% carbohydrates (including 7% dietary
fiber), 14% protein, and 7% fat. Cooked amaranth leaves are a rich source of vitamin A, vitamin C,
calcium, and manganese, with moderate levels of folate, iron, magnesium, and potassium. An
important feature is that it does not contain gluten. (8).
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3. Applications.

3.1 Nopal.

Nopales are multipurpose cultivated plants, they not only provide food but also forage. The
nopal is a drought tolerant succulent species, it can produce 20 tons / ha and provide 180 tons / ha
per year of water stored in its cladodes, representing a cost-effective option to provide water to the
animals.

At such productivity levels it is possible to produce enough forage to sustain five adult cows
per year, a 60-fold increase in the productivity of a pasture.

In general, the potential of the nopal as a forage in semi-arid areas is underutilized. There
are opportunities to develop nopal-based livestock production systems, helping the human
population and reducing pressure on natural grasslands. Nopal waste can also be used as fuel for
biodigesters.

3.2 Amaranth. It has been proposed as a low-cost native crop that could be grown by
inhabitants of rural areas for several reasons:

* A small quantity of seeds is enough for a large area (sowing rate 1 kg / Ha).

* Yields are high compared to the sowing rate: 1000 kg or more per hectare.

* It is easily harvested and processed after harvest, as there are no shells to remove.

* Its seeds are a source of protein.

* It is rich in dietary minerals, calcium, magnesium, phosphorus, and potassium.

* Even cooked amaranth retains an adequate content of various dietary minerals.

Oil can also be extracted from amaranth, constituting approximately 5% of the total fatty
acids. Squalene is extracted as a more expensive plant alternative to shark oil for use in dietary
supplements and cosmetics [9]. A new strain of Amaranthus palmeri resistant to herbicides such as
glyphosate and therefore cannot be destroyed by herbicides that use the chemical. Also, this plant
can survive in difficult conditions [10].

4. Conclusions.

4.1 Nopal.

The nopal is a plant that can be grown in semi-arid places without the need for fertilizers.
Wild nopales occupy thousands of hectares but their use and consumption are limited, so they have
great potential to encourage their use as food, either in natural or processed form, creating micro
and small agro-industries to make jams, cosmetics and also to develop nopal-based livestock
production systems helping to reduce pastures that require rainwater or irrigation.

Prickly pear residues favor the development of acid-genic bacteria, which generate the
substrate that methane bacteria require for the generation of biogas. In this scenario, the nopal may
be one of the most prominent crops of the 21st century.

4.2 Amaranth.

In addition to being nutritional food for humans, it can also be industrialized by micro and
small agro-industries and extract oil, constituting 5% of total fatty acids; for uses in dietary
supplements and cosmetics. A new strain of herbicide resistant Amaranthus palmeri has apperared,;
is resistant to glyphosate and therefore cannot be destroyed by herbicides that use the chemical.
Also this plant can survive in difficult conditions.
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Currently, there is an acute problem of ecological safety of the environment, as well as
environmentally safe nature management under increasing anthropogenic pressures. Pollution of the
"soil-water-tobacco"” system with various chemicals, namely solid, liquid and gaseous industrial
wastes, leads to a change in the chemical composition of soils. Techno-genic releases of
radionuclides into the environment in a number of areas significantly exceed natural norms.
considered mainly dust, carbon dioxide, oxides of sulfur and nitrogen, hydrocarbons

Until recently, as the most important pollutants and to a lesser extent, radionuclides. At
present, interest in contamination with radioactive substances has grown due to the factors of the
appearance of acute toxic effects caused by contamination with techno-genic radioisotopes.
Radionuclides through the "soil-water-plant-animal” system enter the human body, accumulate and
have an adverse effect on health. The content of radionuclides in plants depends on a number of
factors. The main ones are the concentration and forms of radionuclides in the root layer of the soil,
the geochemical features of radionuclides and the presence of elements similar in chemical
properties, as well as the specific features of plants.

The purpose of this study is to identify patterns of distribution of radionuclides in the "soil-
water-tobacco™ system in the Sheki-Zakatala region of Azerbaijan. The migration and distribution
of natural radionuclides in tobacco crops has not been sufficiently studied. Therefore, we have
studied the distribution of radionuclides "soil-water-tobacco™, in different parts of tobacco,
depending on the climate conditions. It was revealed that the specific activity of radionuclides
28(Ra), 2*2Th, 40K correspond to sanitary standards, and in some cases the specific activity
exceeds the norm. In our opinion, in recent years, various fertilizers have been used in tobacco
crops and are mainly associated with nitrogen and phosphorus fertilizers. These fertilizers are
enriched with natural radionuclides and thus the activity of these radionuclides is above the norm in
some places. The work is being carried out in a separate zone of Azerbaijan, in the Sheki-Zakatala
region.
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World practice shows that the development of the economy, ensuring economic growth
depends significantly on a number of factors, among which the formation of integration relations
and the improvement of this process in accordance with the nature of production relations are
important. In particular, increasing agricultural production, stabilizing food prices and ensuring
food security and access to foreign markets depend on the formation of integration relations and its
adaptation to modern requirements. It should be noted that the process of integration in the context
of market relations is significantly affected by the processes associated with market competition, as
well as the development of the infrastructure system. In general, the deepening of integration
relations between agriculture and other sectors of the economy, including processing enterprises, is
directly dependent on changes in the nature of the market, including conjunctural fluctuations. In
the market economy system, the integration relations between agriculture and other sectors of the
economy are, in fact, driven by market conditions and changes in the market.

It should be noted that due to the dominant system of centralized economic relations in the
previous economic system, integration relations between agriculture and other sectors of the
economy, including processing enterprises, have been adapted to the nature and type of this system.
In modern conditions, the processes related to ensuring economic growth in agriculture and
increasing production include the formation of various integration relations. In this regard, it is
possible to identify the following priorities of integration relations:

- formation of integration relations between agriculture and processing enterprises;

- formation of integration relations between agriculture and institutions that produce material
and technical resources and at the same time implement the supply of these products;

- formation of integration relations between agriculture and infrastructure systems;

- agricultural producers and owners of capital resources, banks and other credit
organizations.

In general, ensuring the development of the national economy is one of the most important
conditions for achieving sustainability. Integration relations, in fact, are aimed at ensuring favorable
conditions for economic growth and expansion of economic activity in the country, as well as
meeting the needs of the population for food, and this process plays an important role in meeting the
needs of the population for ready meals.

In the previous economic system, in one way or another, a balance was ensured with the
participation of the state in the integration relations between agricultural producers and agricultural
enterprises. However, it should be noted that in the same economic system, agricultural enterprises
were subjected in one way or another to the pressure of processing enterprises. This process was in
fact formed from the specific features of agriculture. In a market economy, free competition, as well
as a wide range of choices, essentially increases the economic pressure on processing enterprises .
Thus, summarizing the above, it can be concluded that in all cases, integration relations have a
significant impact on increasing production efficiency and economic growth, reflected in the
deepening of ties between agriculture and industry in the context of integration of agro-industrial
enterprises.

The development of integration relations in the sectors and territories of the national
economy has a significant impact on employment and at the same time plays an important role in
increasing the income of the population. From this point of view, special attention to the formation
of integration relations in the liberated territories is in fact one of the most important vectors of
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ensuring the economic security of the country. In our opinion, first of all, special attention should be
paid to substantiating the need for integration relations between agriculture and other sectors of the
economy in the liberated territories. Thus, first of all, it should be noted that the formation of
integrated relations between agriculture and other sectors of the economy in the liberated territories
has a significant positive impact on ensuring sustainable employment. In addition, integration
relations create favorable conditions for the adaptation of the production process in agriculture to
modern requirements, to ensure economic growth, as well as to increase the economic efficiency of
production. It should be noted that the liberated territories as a whole have their own specific
features in relation to other territorial units of the national economy. These specific features are
primarily due to the fact that in fact in these areas, the infrastructure system in the full sense, as a
whole, human settlements, all enterprises have been completely destroyed.

The formation of integration relations in the liberated territories, in addition to ensuring the
economic sustainability of agriculture, can also have a significant positive impact on the integration
of these territories with other parts of the country. It should also be borne in mind that the formation
of integration relations in the liberated territories is one of the most complex and costly areas. One
of the most important points that characterize the complexity of this process is that there were
literally destructive processes in those areas.

The elimination of the military, political and economic destruction caused by the war
actually depends on the effective implementation of integration relations. It must be acknowledged
that in the process of rehabilitating the infrastructure system after demining, as well as the needs of
society and the creation of housing, in fact, integration relations are one of the top priorities.

The formation of integration relations can not only create favorable conditions for the
sustainable settlement of people, but also lead to the connection of people to these areas with wider
wires. Integration relations in the liberated territories allow for both the production of agricultural
products and the expansion of the processing of raw materials, as well as the sale of agricultural
products and the successful establishment of large-scale reproduction as a whole.

In modern conditions, it has a significant impact on the formation of integration relations in
the liberated territories in the manifestations of the process of globalization. This makes it an
objective necessity, first of all, to implement global threats and measures aimed at neutralizing
those threats. The formation of integrated relations between agriculture and other sectors of the
economy, including processing enterprises, in the liberated territories depends on the formation of
the necessary business and investment environment. The strong impact of the investment and
business environment on the implementation of integration relations is closely linked, first of all,
with the provision of free competition, as well as increasing the business attractiveness of the
industry and the region as a whole. In fact, the formation of integration relations in the liberated
territories combines political rather than economic effects. Improved implementation of integration
relations is, first of all, important. In large and medium-sized commodity farms, integration
relations can be quite effective. This is primarily due to the large area of these structures, as well as
their ability to ensure sustainable development. In addition, the effective establishment of a rotating
cropping system in these areas is one of the most important aspects of the continuation of
integration relations. One of the most important points that characterizes the relative simplicity of
the process is that processing enterprises and processing workshops can operate under large and
medium-sized commercial farms, which in fact can lead to the creation of a single system in the
form of a single holding. can be characterized as one of the main prerequisites for ensuring
economic sustainability.

Both in the scientific literature and in practice, it is possible to characterize specific types of
integration relations. One of the differences of this kind is, first of all, the development of
cooperative relations. The development of cooperative relations and the establishment of
cooperatives are of strategic importance in the formation of integration relations between
agriculture and other sectors of the economy. This process is primarily aimed at creating favorable
conditions for the effective neutralization of economic losses in agriculture, as well as the creation
of effective systems for the sale of agricultural products. Approaching this issue from this point of
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view, the establishment of cooperatives operating in the liberated territories in connection with the
production, sale and supply of material and technical resources is one of the most convenient means
of ensuring sustainable employment in the area as a whole.

The formation of integration relations in the liberated territories should be aimed primarily
at eliminating the problems associated with the sale of agricultural products. Measures aimed at
overcoming the problems related to the sale of agricultural products in the liberated territories, as
well as the organizational structures created , should be aimed at neutralizing the influence of
intermediaries in the sale of agricultural products, while allocating more of the profits to
agricultural producers. Only the establishment of branches of separate processing enterprises in the
liberated territories, as well as the establishment of processing enterprises themselves, can, in
essence, allow producers of goods to realize sales systems in conditions of free competition.

In modern conditions, the effective establishment of integration relations in the liberated
territories must be based on the effective synthesis of both traditional and progressive processes.
The traditional nature of integration relations should be aimed primarily at the implementation of
production activities aimed at the process of transformation of agricultural raw materials into
finished products, and these processes should effectively complement each other. Under such
conditions, it is possible to increase the economic efficiency of agricultural production, which can
increase the income of agricultural producers, as well as increase the income of workers in this
field.

In other parts of the country, there are some practical aspects of integration relations
between agricultural producers and processing enterprises related to the processing of technical
products. Thus, the formation of integration relations between agricultural producers and processing
enterprises related to the production of cotton, grain, as well as sugar beet and tobacco is essentially
aimed at at least hurting the agricultural producers in the production process. At the same time,
processing enterprises provide seeds, material and technical resources, etc. to increase the
production of agricultural products, or rather technical agricultural products, and to successfully
implement the process of large-scale reproduction in this area. All this, in essence, in one way or
another has a positive impact on the realization of an effective sales system of these producers.
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Abstract. The main purpose of the study is to analyze the current state of agricultural
production, explore processing opportunities and identify areas for improving public policy to
increase export potential. A statistical, systematic approach, analysis and generalization methods
were used in the research work. The article provides an analysis of the role of the state in increasing
the production of export-oriented agricultural products, improving competitiveness and quality,
improving the technological capabilities of milk and dairy products, cotton, meat and meat
products, tobacco, grapes.

The research analyzes the directions of improving the state policy in increasing the
production of science-intensive products by providing import-substituting agricultural products and
applying scientific and technical progress. The article examines the opportunities to increase the
production of agricultural products, evaluates the activities of processing enterprises, analyzes the
processing potential in this area and identifies areas of state support in this area. The study analyzes
the interaction of these areas, development prospects and export opportunities, and makes relevant
proposals on the effectiveness and development of measures.

Keywords: public policy, agriculture, agrarian sector, processing industry, production,
export, innovation, restructuring.

Introduction

The current level of agricultural development in the country in a market economy requires
the formation of a complex technical-technological-economic system. This suggests a change in the
ratio between agricultural and processing enterprises. It should be noted that the current poor
development of the processing industry does not allow for the complete processing of agricultural
raw materials into finished products and their export. This, on the one hand, leads to the loss of
many agricultural products in the form of raw materials, on the other hand, as a result of the
untimely processing of perishable products, many products become unusable. This situation harms
the quality of these products and meets the demand of the population for these products. For these
and other reasons, agricultural producers deal with huge losses. Elimination of this shortcoming and
the establishment of proper relations between enterprises processing agricultural raw materials will
lay the foundation for the development of the agricultural sector in the country. At the same time, it
creates an economic basis for strengthening economic relations in the processing industry. The
development of processing enterprises creates conditions for the application of selection and agro-
technical methods, improvement of production and processing based on new principles, increase of
technological level, deepening of territorial and field specialization, renewal and improvement of
production structure. Research shows that the delay in solving this problem, which is very
important in the development of the country's economy, harms the development of the agricultural
sector and improves the welfare of the population.

Formation and strengthening of export potential of agricultural products

One of the important issues in the integration of the national economy into the world
economy and in the conditions of market relations is the country's foreign economic relations and
its export potential in increasing the competitiveness of industrial products. The foreign economic
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strategy of the Republic of Azerbaijan, which is at the current stage of formation of relations with
the world market, aims to increase export opportunities, not only to improve the structure of export
and import operations but also to enter the world market with competitive products. For this reason,
an important element in the implementation of foreign economic strategy in Azerbaijan is state
support and state assistance to enterprises and industries operating in the framework of the system
of measures taken to expand exports. In turn, this policy, which supports the export sector, was
implemented to ensure the inflow of foreign currency into the country in the newly industrialized
countries. This experience is very important in modern times. Thus, there is no other alternative
way to provide foreign exchange inflows into the country.

Export potential, being a part of the economic potential of the country, is the ability to
produce and export various types of goods and services in quantities and quality appropriate to the
needs of foreign market consumers as a result of the full use of the means of production of the
national economy and its private sectors.

It should be noted that to export, they must first be in demand. Given that the amount of
products a country can produce is quite small compared to the number of products on the world
market, the country's demand for oil products may always be there. Other factors to consider when
analyzing export potential are quality, compliance with world-class standards and prices. In our
opinion, if the price of a product in the domestic market is lower than the price of this product in the
international market, then there is an export potential. In other words, when assessing the export
potential of their products, prices should be compared and it should be determined whether the
product in question can be sold at a profit at international prices.

One of the main factors determining the formation and development of export potential is
the availability and level of use of natural resources in the country. The availability of natural
resources and the level of their development determine the development of the country's productive
forces, in particular, the means of material production and, on this basis, the export potential.
Therefore, the export potential of a country directly depends on the number of natural resources
owned and discovered and mastered by that country and the natural conditions. Thus, it can be said
that the existing export potential for a certain period is based on both used and untapped aggregate
natural resources.

One of the components of export potential is labour resources, which is conditioned by a
system of quantitative and qualitative indicators. This includes scientific personnel, employees
working in various industries, persons engaged in organizational and managerial work related to the
export and sale of products in foreign markets. Recently, trade and economic relations of the
Republic of Azerbaijan with the number of countries around the world have expanded. This has led
to an increase in import-export relations. It should be noted that currently, the main area in the
structure of the country's export potential is oil production and oil products. The production of
agricultural products is also of special importance in Azerbaijan's export potential.

At present, many processing plants are physically and morally obsolete, and the production
technology does not allow the production of competitive and high-quality products. These
enterprises are highly material and labour intensive and require large additional costs. In this regard,
the "State Program of socio-economic development of the regions of the Republic of Azerbaijan in
2019-2023" provides for the restructuring of agricultural processing enterprises, the construction or
rehabilitation of new processing plants in the regions. [4]

Taking into account the financial capacity of the state, the country's economic policy to
stimulate exports should include:

* Barriers to production investment should be removed by creating favourable conditions for
raising capital and allocating resources efficiently;

* Establishment of an optimal competitive regime with the help of customs policy tools for
individual industries.

In this regard, there is a need to develop regional and sectoral programs for the rational use
of the export potential of the national economy. It is important to develop not only government
agencies but also local entrepreneurs, foreign investors, experts in the field of technical assistance,
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international organizations. The existence of precise programs and projects is one of the main
conditions for the Azerbaijani market to be attractive for foreign investors.

Therefore, state assistance should be provided to areas that can enter foreign markets with
competitive products. This assistance is provided directly through subsidies, soft loans, etc. through
the issuance or indirectly, ie, tax breaks, export insurance, export premiums, etc. can be
implemented through the application. For example, the state can undertake the training of personnel
for export-oriented enterprises and can determine the necessary political and economic conditions
for the operation of these enterprises abroad. But there is another problem. Thus, there is still no law
in the country that can protect the interests of national producers, both abroad and within the
country. This is explained by the lack of a fully formed policy in the field of foreign economic
activity in the country, the lack of definition of the country's interests in foreign markets and,
accordingly, the formation of a foreign economic strategy.

In this regard, investment should be distributed among the sectors in such a way as to
achieve comprehensive and equal development of the required areas. First of all, the demand for
technological machines and equipment, material and technical means must be adjusted to the
general demand following the needs of each sector separately. The economic relations between the
unit producing the means of production and the production of agricultural products must be
organized in such a way as to create a base following the requirements of agriculture (tractors,
agricultural machinery, vehicles) and to link the dynamic development of production. Studies show
that material costs account for 80-85% of total costs in the fruit and vegetable canning industry.
Therefore, changes should be made in the structure of industries producing means of production for
the processing industry and agriculture, small and medium-sized processing enterprises should be
established and meeting the needs of these enterprises in material and technical means and
equipment should be given priority. In other words, there is a need to create new enterprises that are
small and agile, processing enterprises that produce quality and export-oriented products with
innovative technology that meet the level of scientific and technological progress. On the other
hand, the change in the structure of agricultural production requires a change in the structure of the
processing industry. It is known that 70% of fermented tobacco and 65% of cotton fibre produced in
the Republic of Azerbaijan are exported to other countries as raw materials. In our opinion, the
income from the sale of agricultural products as a finished product after processing or export can
increase by 4-5 times. Although the production of agricultural products is increased, the export of
these products to consumers or foreign markets without processing leads to a decrease in income
and employment.

Research shows that if the produced cotton fibre is processed in the country and delivered to
the finished product, it can play an important role in increasing the economic power of the republic
and attracting the ever-increasing labour force to production, creating a large amount of additional
income.

It should be noted that due to the small processing capacity of processing enterprises in the
Republic of Azerbaijan, most of the raw materials are sent to other countries and regions for
processing. Cotton, tobacco, wool, fruits, vegetables, wine and cognac have a special place in the
formation of agricultural exports. Cotton fibre is the main agricultural product exported in raw
form. Russia currently accounts for 72% of cotton exports and Turkey for 15%. The reason for this
is the lack of processing capacity. The processing of exported raw materials within the country and
their delivery to the finished product and then exported to foreign countries can provide additional
income to the country's economy. [3]

The role of many medium and small farms in providing the population with food products,
food and light industry raw materials is high in the Republic of Azerbaijan. This requires the
application of the achievements of scientific and technological progress in production, the
intensification of production, the improvement of economic relations, the development of various
sectors of the economy and their stimulation.

It should be noted that one of the most important issues in the formation of various forms of
agriculture is the expansion of agricultural processing enterprises, the establishment of warehouses
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and refrigeration facilities, the construction or repair of inter-farm road structures, the development
of industrial production of construction materials. It is very important to establish new cooperative
relations for the establishment of related infrastructure activities.

Directions for improving public policy to form and strengthen export potential

Although a large part of Azerbaijan's exports is oil, oil products and gas, the share of the
non-oil sector in foreign trade is growing. To further accelerate the development of this field, the
Republic of Azerbaijan successfully continues the process of production of quality and international
standards products that can compete in world markets, the establishment of enterprises based on
modern technology and measures to stimulate exports. One of the most important steps taken in this
direction was the approval of the "Action Plan to stimulate the export of non-oil products for 2011-
2013" by the decision of the Cabinet of Ministers dated February 8, 2011. The plan includes
important issues such as improving the legal framework, strengthening coordination in export
policy, stimulating the production of export goods, improving the infrastructure of exports,
strengthening the quality control system, export promotion and awareness. In addition, the
establishment of an Industrial Park in Sumgayit and the ongoing work in Ganja are aimed at
ensuring competitive and scientific production, in other words, the development of the non-oil
sector, as well as increasing non-oil exports.

By the way, the production of competitive products in the Republic of Azerbaijan has
increased significantly in recent years. Interest in these products is growing in world markets. It is
no coincidence that President Ilham Aliyev touched upon this important point and said at a meeting
of the Cabinet of Ministers on the results of socio-economic development in 2013 and the tasks
ahead in 2014: "Ensuring food security” program is being implemented. In recent years, great
strides have been made in this direction, and our dependence on imports has been greatly reduced.
Today, Azerbaijan produces all major food products, the production of some products fully meets
our needs, and in some areas, we still depend on imports. But, as you know, | have repeatedly
expressed my views on this issue. Today, | want to say that all basic food products in Azerbaijan
must fully meet our needs. That is, the food products produced in our country must fully meet our
needs. We are approaching this and we must work to ensure that all issues related to food security
are resolved within the next 5 years, and perhaps even sooner when the implementation of the 3rd
Regional Development Program is completed.

To ensure sustainable development and develop the country's export potential, to ensure the
development of import-substituting industries, it is expedient to focus on the implementation of the
following priorities at the current stage of economic development:

- elimination of inequality in regional development;

- formation of an effective sectoral structure of the country's economy;

- acceleration of technological development;

- effective realization of the country's export potential;

- development of the non-oil sector;

- ensuring the optimal level of employment;

- Accelerate the process of formation of the middle layer.

Based on the principles set out in these priorities, it would be expedient to implement the
following policy measures:

- to improve the normative-legal base of entrepreneurship development based on regular
analysis, this policy will be aimed at limiting the economic functions of the state and increasing the
efficiency of regulation;

- to strengthen the financial provision of entrepreneurship, especially regional
entrepreneurship, to create the necessary environment for further activation of alternative sources of
finance, along with targeted public funding in this direction, this activity will be stimulated, to
expand opportunities for start-up capital formation;

- to expand the scope of organizational measures aimed at the development of
entrepreneurship in priority areas, to create institutions that provide sustainable and systematic
services in various areas.
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- to ensure the effective operation of the Export and Investment Promotion Fund, which will
support the production of products in export-oriented areas, their delivery to world markets and
measures to increase competitiveness to effectively realize the country's export potential;

- to create organizational models (industrial camps, business incubators, etc.) successfully
applied in the world practice to support production entrepreneurship;

- to strengthen the measures taken to create a competitive environment that will allow
businesses to benefit equally from the created business environment, to implement effective
antitrust regulation;

- to implement a balanced tax, customs, tariff policy in the field of application of economic
regulation methods, ensuring that the interests of the state (formation of budget revenues, economic
security, etc.), entrepreneurs (an increase of profits) are brought to a single level in terms of public
interests;

- to expand the state-entrepreneur dialogue, to complete the establishment of effective
relations in this direction, to support the establishment of public unions of entrepreneurs;

- to strengthen guarantees of inviolability of property, including private property, to improve
mechanisms for the protection of the rights of entrepreneurs;

- to carry out systematic measures for the realization of innovation potential, the scientific
and personnel potential of the country will be involved in the realization of this direction;

- to support the realization of existing opportunities for the expansion of mutually beneficial
cooperation between small, medium and large enterprises;

- to take measures aimed at attracting the wider social strata of the population, including
youth, women and the disabled to entrepreneurial activities, etc.

Today, Azerbaijan imports goods from more than 100 countries. Most of these goods are
similar to or close to the goods produced in Azerbaijan in terms of consumer demand and quality. It
IS even possible to produce these goods in Azerbaijan. In many cases, imported goods compete with
domestically produced goods. Import duties on such goods should be determined taking into
account the ratio of the world and national costs, prices. This allows you to differentiate duty rates
by product groups and types. Customs and tariff policy cannot be imagined outside the ongoing
socio-political processes and economic policy in the country. This policy is an integral part of
economic policy, and the customs authorities are directly involved in its development and
implement it. Proper customs tariff policy creates new production potential in the country.
Experience shows that such a policy bears fruit in Azerbaijan as well. Thus, in recent years, a
significant part of the demand for food is already met by domestic production. So, the main
production assets in domestic production have been renewed, new equipment and new technology
have been brought to the country. It can be considered that this successful policy, which began with
the measures of state regulation of foreign economic activity, should be continued, and important
areas of the economy should be at the centre of attention.

Some necessary measures taken at the state level in Azerbaijan, work done to ensure equal
rights and prevent monopolies in the import and export of strategic products, proper marketing of
the domestic market, simplification of customs relations, liberalization of foreign trade, as well as a
favourable investment climate creation and so on. These issues will undoubtedly lead to a
significant expansion of the scope and geography of foreign economic relations.

Since the Development Concept “Azerbaijan 2020: Vision for the Future” and the “Strategic
Roadmap for Agricultural Production and Processing in the Republic of Azerbaijan™ approved by
the relevant Decree of the President of the Republic of Azerbaijan are based on an export-oriented
economic model, to further simplify, the priorities of the country's foreign trade policy in the
medium term will be as follows:

- further liberalization of foreign trade and ensuring the maximum use of the country's
export potential and continuing the process of accession to the World Trade Organization while
ensuring the national economic interests of the country;

- to take appropriate measures to study and increase the access of agricultural and processed
products to the target markets, which play an important role in the development of the regions;
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- continuation of work to improve the relevant legislation for the unimpeded export of
products of Azerbaijani origin to foreign markets;

- take appropriate measures to ensure the maximum use of benefits obtained under the
Generalized System of Preferences;

- trade facilitation, as well as the continuation of work to reduce the time of paperwork and
reduce costs;

- taking appropriate measures to further improve and enhance the provision of infrastructure
for the development of foreign trade;

- optimization of tariff rates, reduction of non-tariff restrictions, application of import policy
that will support the growth of domestic production and ensure the economic security of the
country;

- stimulation of participation of exporting enterprises in international exhibitions and fairs to
increase the access of Azerbaijani products with comparative advantage to world markets;

- Continuation of relevant work to join bilateral and multilateral agreements in the field of
trade following the national interests of Azerbaijan;

-carrying out relevant work to study and develop opportunities for widespread use of e-
commerce services in exports;

- to study the mechanisms of state support for exporters to expand exports, to carry out
relevant work by banks to develop export credits to provide financial support to exporters, etc.

The limited domestic market for each country, lack of a single economic complex,
specialization of industrial production and exports of raw materials, imperfect transport and
communication infrastructure, as well as monopolization of industrial production at the initial stage
of national development. is necessary. One of the main conditions for increasing the long-term
efficiency of exports is the liberalization of foreign trade policy. This is primarily aimed at
eliminating non-tariff barriers and quantitative restrictions on international exchange. At present,
the government of the republic has chosen an export expansion strategy that combines certain
elements of import substitution policy. In this regard, the ultimate goal of the foreign trade strategy
of the Republic of Azerbaijan should be to reduce the dependence of the domestic market on
imports, eliminate the export orientation of raw materials, and give impetus to the scientific and
technological development of the country. Stimulation of exports and harmonization of import
substitution policies are associated with some objective needs.

In general, the problem of forming an effective foreign economic policy is very important.
Thus, it is not only one area of the problem of foreign trade development, but also closely related to
domestic production, economic revival, its social orientation and, consequently, the political
stability of the country. At the same time, it should be noted that the development of not only
export-oriented sectors of the economy but also those aimed at the domestic consumer market
depends on the choice of the right direction of foreign economic policy and its effectiveness.

Conclusion and recommendation

In general, it is important to implement the following measures to expand and strengthen
exports in the country, as well as to increase export potential:

- stimulation of participation of exporters in international exhibitions and fairs to increase
the access of Azerbaijani products to world markets;

- reduction of non-tariff restrictions, optimization of tariff rates, application of import policy
that will support the growth of domestic production and ensure the economic security of the
country;

- continuation of work to reduce the time of registration during trade and reduce related
COsts;

- raising the quality standards of exported and export potential products and stimulating
enterprises producing products following international standards in this direction and supporting the
creation of national brands;
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- application of modern trade policy methods based on scientific and practical methods
following the national interests of the Republic of Azerbaijan to study international experience in
the field of foreign trade and further improve foreign trade policy;

- investigation of discriminatory measures applied to agricultural products of Azerbaijani
origin in foreign markets and implementation of appropriate measures if necessary, etc.

Thus, the development of competitive export potential in the Republic of Azerbaijan and the
diversification of the structure of imports and the improvement of state policy in this area, on the
one hand, create favourable conditions for local products to enter the world market, on the other
hand, provide conscious protection of local producers from foreign competition. It allows to achieve
exports with maximum efficiency and optimal structure, expand the range of products exported
from the country and gradually increase the share of high-tech products in the export structure.
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Abstract. Peloid is mud, or clay used therapeutically, as part of balneotherapy, or
therapeutic bathing. Peloids consist of humus and minerals formed over many years by geological
and biological, chemical and physical processes. Content of metals have great importance as well
and metals have some important biological roles in. In Montenegro, there are three locations with
natural peloids: Igalo (near Herceg Novi), Ulcinj and Sutmore. In our work, we analyzed the
content of some heavy metals, known as very strong pollutants of the environment but also for their
toxic properties to the living world (Pb, As, Cr, Mn, Cd, Hg) in Sutomore, Ulcinj and lgalo peloids
in order to compare the value, quality assessment and ecological status of these two peloids.
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Based on this determinations, we have determined some environmental indicators based on
the data of the content of metals such as: contamination factor (CF), pollution load index (PLI) and
index of geoaccumulation (lgeo). These three indexes can provide information about the level of
pollution by a particular potentially toxic element, the amount of toxic element that is accumulated
on a certain sampled surface as well as the total level of pollution by potentially toxic elements.
Based on the obtained results, we can conclude that our two peloids do not contain high
concentrations of heavy metals, that they are quite safe to use and do not exhibit any toxic effects
on their own.
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Abstract. It was synthesized several asymmetric Schiff bases (imines) between aromatic
aldehydes and thiocarbohydrazide (dHS) in moderate to excellent yields (60-90%). The usual way
of synthesizing Schiff bases between aldehydes and dHS) involves heating them for 3 hours in a
mixture of water solvents and ethanol with the addition of a catalytic amount of concentrated
hydrochloric acid.

The general formula of the obtained bases is shown below:
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R = H-; p-OCHa3; p-Br; 6-OH; p-F;

A significant number of examples have been described in the literature where Schiff bases
complexes with transition metals are used as reagents with very pronounced antioxidant, antitumor
and antifungal action. In our study, we examined the antioxidant properties of five newly
synthesized bases using the DPPH test (2,2-Diphenyl-1-picrylhydrazyl-test) as one of the fastest
and most efficient tests for these purposes. The obtained results showed us that all compounds have
good to excellent antioxidant properties. We have found that as the electron donation capacity
increases, the antioxidant capacity increases slightly.
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As it known, the last few years, developed countries successfully use remote sensing to
determine the structures and search for minerals. In general, remote sensing data collection and
interpretation of high-tech production-gene method without physical contact with the object. Now
all of Earth remote sensing methods used by science. It is mainly used in the structures of Geology
and Earth Resources testing.

Khachkovi area is covered by forests and is characterized by cloudiness. Therefore, all
selected from the best of satellite ASTER image data, which are the well-represented areas and in
areas where the forest cover and the minimum was cloudiness. Satellite data from the date of
15.06.2007 (Figure 1) this research includes the rivers Khachkovi, Gumbati and interpretation of the
study area within the contour Kabuli. This data was obtained using remote sensing analysis and the
technique, by which the geological structures and the possible hydrothermally altered zones are
identified.

This research [PHDF-21-179]
has been supported by Shota
Rustaveli National Science
Foundation of Georgia
(SRNSFG)

Fig. 1. ASTER satellite images of the study area. SWIR Bands

As a result of conducted research work by us, using Remote Sensing method, there were
discovered still unknown mineralized zones on the Khachkovi ore-occurrence. Where were
established new gold-bearing areas by spectrometric, principal component analyses and
international standards of mathematical models.

The results of the survey were checked on the place and it were coincided to previous
researcher’s data.
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Abstract. The article attempts to analyze the impact of financial depth indicators on the real
sectors of the country's economy. The indicators of financial depth are considered as factors
contributing to the economic development of the country.
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The category “Financial Depth” was introduced in the late 1980s by the World Bank to
reflect the relationship between the saturation of the economy with money, the degree of
development of the financial and credit system, on the one hand, and economic growth rates, on the
other. The study of financial systems and capital markets is also conducted by the World Economic
Forum. An analysis of the depth of the global financial market is also carried out by the McKinsey
Global Institute, which annually calculates a general indicator of financial depth as the ratio of the
market value of global financial assets, taking into account future returns to world GDP as a
percentage [1].

Theoretically, this concept was first formulated by R. Goldsmith, who established a direct
relationship between the level of economic and financial development, and was called the theory of
"outpacing growth” of the financial sector. In accordance with this pattern: the growth rate of the
financial sector in certain periods can significantly exceed the growth rate of the real sector.
According to this theory, the financial sector is the basis for the development of the entire economy
as a whole, which means that an increase in the financial depth of the economy and an increase in
the scale of financial markets contribute to economic growth.

The financial depth of the economy shows the extent to which businesses, households,
governments finance their activities through capital markets, banks and other financial
intermediaries [2]. Further research made it possible to formulate the principles of a conceptual
approach to determining financial depth:

- agents and their intermediaries are able to use a range of financial markets for savings and
investment decisions, including those with a long maturity (access);

- (financial intermediaries and markets are able to place large amounts of capital and
manage large turnover without corresponding changes in asset prices (market liquidity);

- The financial sector can create a broad asset base for risk sharing purposes (hedging or
diversification). In other words, mature markets allow savers to invest in a wide range of investment
quality and risk-sharing tools, and allow borrowers to similarly identify a wide range of financing
and risk management tools.

In the scientific circulation of domestic scientists, the concept of "financial depth™ of the
economy is not quite common. A significant contribution to the study of the essence of this concept
and its use in the analysis and forecast of the development of the global financial architecture is
made by Professor Mirkin, who considers financial depth in the relationship between the
monetization of the economy, the level of development and economic growth of the country. The
financial depth of the economy is interpreted as its “permeation” with financial relations, saturation
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with money, financial instruments and financial institutions, the size of the financial sector (savings,
investments, redistributive relations) in comparison with production volumes.

From the point of view of macroeconomic processes, “the key indicator of “financial depth”
is the monetization of economic turnover, the degree of its saturation with money, usually measured
by the coefficient “Money + Quasi-money / Gross domestic product”, calculated according to the
“International Financial Statistics” (published by the IMF)”. Modern research has proven that the
more developed and fast-growing a country is, the greater the financial depth. Accordingly, the
greater the financial depth, the higher the ability to accumulate and distribute monetary resources to
meet the needs of economic growth.

The World Bank currently maintains an extensive Financial Structure Database (FSD),
including 22 financial depth indicators. The calculation of these indicators makes it possible to
assess the level of development of the country's financial market as a whole (for example, using the
dynamics of the ratio of liquid liabilities of financial institutions to GDP), and its individual
segments: central banks and commercial banks, as well as non-banking financial institutions
(insurance and leasing companies, non-state pension funds, mutual funds, credit unions). In this
case, the size of the activity of central banks, commercial banks and other financial institutions is
compared in relation to each other and in relation to GDP, as well as to the monetary aggregate Mo.
Based on, three groups of structural indicators of financial depth can be distinguished,
complementing the basic indicator of monetization of economic turnover:

1.Indicators of the development of the banking system:

- Assets of the Central Bank / to the total amount of financial assets / to GDP;

- Pledge of banking assets / to the total amount of financial assets;

- The ratio of the volume of bank deposits / to the assets of the Central Bank

- Liquid assets of the banking sector / to GDP / to the M2 monetary aggregate

- The ratio of the volume of bank deposits / to GDP

- Total assets of other credit institutions / to GDP / to monetary aggregate M2

- Private credit on bank deposits/to GDP

- The ratio of the volume of loans issued by commercial banks / to GDP

2. Indicators of the development of the securities market:

- The value of net assets of investment funds / to GDP

- The ratio of investment in fixed capital / to assets of the financial sector

- Capitalization of the stock market / to GDP Turnover of the stock market / to GDP

- Market capitalization of corporate bonds /to GDP

- Market capitalization of government bonds /to GDP

- Stock of equity securities/to GDP

3. Indicators of the development of the insurance sector:

- Total assets of insurance companies / to GDP / to the monetary aggregate M2

- Total assets of private pension and reserve funds / to GDP

- Shares of collected life insurance premiums/to GDP

- Shares of collected premiums for other types of insurance / to GDP

- Private loan by insurance companies/to GDP

- Life insurance private loan /to GDP

- Private credit from private pension and savings funds/to GDP

These indicators make it possible to assess the level of provision of the economy with
financial resources, the level of development of the monetary and insurance markets and the entire
financial sector and show the extent to which corporations, households and government institutions
are able to provide funding for their activities through financial markets and financial
intermediaries. In the modern world economic system, the financial sector is already an independent
segment of the economic system. The development and complication of its institutional and
functional structures ensures the expansion of channels for the flow of funds through the system of
financial markets and institutions into the economy.
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To analyze financial depth in the Republic of Tajikistan, the following information is
required. The total assets of the sectors of the financial system in the 4th quarter of 2021 amounted
to 24,647.6 million somoni, which is 13.4% less than at the beginning of the year. The decrease in
the assets of credit financial institutions in the reporting period was due to the liquidation of
problem banks. The assets of the financial system to GDP for the reporting period reached 24.9%

[3].

In addition, the following indicators track the level of financial depth of the Tajik economy.
The level of monetization, that is, providing the economy with money, as of September 30 of the
reporting year amounted to 29.4%, having increased by 1.7 percentage points compared to the same
date last year. The velocity of money circulation (GDP to the volume of the national currency)
tended to decrease relative to the beginning of the year and reached 4.02%.

The multiplier of the broad money supply (M4) due to the change in the ratio of M4 to
reserve money, that is, demand to money supply, amounted to a coefficient of 1.0 and decreased by
0.04 points compared to the same period last year.

In order to take timely measures and ensure the liquidity of credit financial institutions in
connection with a possible increase in the impact of the risks of the coronavirus (COVID-19)
pandemic and the cost of loans issued to the economy, the required reserve ratio of credit financial
institutions for deposits and similar liabilities, temporarily until December 31, 2020 was reduced in
national currency by up to 2 percentage points and in foreign currency by up to 4 percentage points
and set at 1% and 5% respectively.

The weighted average rate of return on securities was 11.3%, which is 2.53 percentage
points less than in the same period last year. The relative decrease in the volume of transactions
with securities is explained by the change in interest rates on overnight deposits and their
attractiveness for credit institutions. At the same time, 8 auctions of State treasury bills of the
Ministry of Finance of the Republic of Tajikistan were held in the amount of 448.9 million somoni.

Thus, the analysis carried out shows that the level of financial depth can be understood as
the saturation of the economy with cash and financial instruments.

Financial data show that the level of financial depth of the economy of the Republic of
Tajikistan for 2020-2021 does not meet the goal of industrialization of the country. In this regard, it
is necessary to take appropriate financial measures and reforms.
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Background: Interest and consumption of organic foods is growing rapidly around the
world. Evidence of this are the increased sales of these foods, which in 2019 worldwide are € 106.4
billion, of which € 44.7 billion in the US and € 41.4 billion in the EU [26]. Consumer preferences
for organic food are mainly related to reasons associated with personal health, animal welfare and
environmental protection [12]. However, health problems are indicated as the most important
reasons [23]; [19]; [22]. Organic products are often considered more nutritious, healthier and
pesticide-free compared to conventional foods [8], which makes them perceived as better than foods
produced by traditional methods. This motivates consumers to choose organic food to stay healthy,
to avoid contaminants, to eat better and tastier foods [1]. But when buying organic food, are
consumers choosing foods that are different in nutritional value and healthier?

Aim: To study reported differences in nutrient and contaminant content between organically
and conventionally produced foods.

Materials and methods: To this purpose, we searched the Web of Science for publications
that reported nutrient comparisons between organic and conventional foods. The key words were
used: nutrients, organic foods and conventional foods. We found 54 articles containing information
relevant to our review.

Results: In the identified scientific publications we found results regarding the analyzed
nutritional composition of various foods produced in accordance with Regulation (EC) 848/2018
and by conventional methods.

Studies focused on the differences in nutritional values between organic and conventional
foods have reported conflicting results [8]; [18]. A review by [29] reported that when comparing
crops produced with organic fertilizers or from organic farming systems to crops produced by
conventional farming systems, the former contained 27% more vitamin C and 21.1% more iron,
29.3% more magnesium and 13.6% more phosphorus compared to conventional crops. Similar
findings are confirmed in the reviews of the [24] and [17], but the differences are small and
biologically plausible in content, suggesting that they have no definite significance for health [28];
[5]; [4]; [15]; [16]; [20]; [14]; [6]. Similar results have been found for foods of animal origin [8]
and foods for babies [10].

[27] Suggest that organic foods may be safer than conventional foods based on established
pesticide residue findings.

But on the other hand, according to [7] and [9] conventional and organic foods are equally
exposed to environmental contaminants.

Regarding microbiological safety when comparing organic and conventional foods, [21] did
not report statistically significant differences in the degree of detection in the two food groups.
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Currently, data from studies assessing the direct impact on human health from the
consumption of organic foods are limited. However, data from recent studies comparing “regular”
and “casual” consumers of organic food have found beneficial effects from eating more organic
food, including a lower risk of diabetes [25]; [13], metabolic syndrome [1], obesity [11] and
developing cancer [2], with beneficial fatty acid profiles in blood [3].

Conclusion: The differences in the nutritional value of organic and conventionally produced
foods, which have been reflected in scientific publications so far, are not clear in favor of organic
foods. Reports of minimal differences were found to be biologically plausible and dependent on
production methods.

The current review of the scientific literature does not provide enough data to support one of
the main motives of consumers of organic food, namely that they are healthier for personal and
public health, which leads to larger and multidisciplinary research in this field. direction.

This study is not sponsored by third institutions outside the structure of the Medical
University "Prof. Dr. Paraskev Stoyanov "- Varna.

The authors do not declare a conflict of interest.
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Abstract. Among the methods for improving the productivity of companies, is the
Enterprise Architecture, composed of at least three architectures such as business, applications and
technology. Together they are a tool to align the strategic objectives of a company with information
technologies. The Small and Medium companies require methods of work organization that allow
them to improve their productive and competitive capacities.

The Enterprise Architecture is a methodology that define architectures for the use of the
information in support the business strategy, looking for strategic alignment between information
technology and business processes. A partial architecture that composes it is the Applications
Architecture, which aims to define the best kinds of applications needed for data management and
support the business processes, considering the strategic use of information and technology for the
competitive advantage of the company. This research project designed and implemented application
architecture in a medium-sized manufacturing company using open source software, resulting in the
identification of strategic areas of opportunity for this architecture, and the development of a basic
web page to start e-commerce activities.

Keywords: Application architecture, SME, Enterprise architecture

Introduction. SME’s are one of the main factors of sustainable economy development of
any country, SMEs create the basis for social and economic progress in society. The importance of
SME’s in the economy and live of a country clearly witnessed in the case of countries in
Western Europe, the United States and Japan: more than the half of the job growth in these
countries provided by the SME sector [1].

Harrel and Sage mentioned that the key to developing Enterprise Architecture (EA) is
located in:

- Business processes.

- Data for processes.

- Technology.

- Applications software.

Where each factor has its own architecture and develop their own tools that support it [2].

Some authors [3] mention that EA brings benefits to organizations and that companies are
investing significantly in enterprise architecture initiatives, EA itself that provides benefits, it is the
ability to provide advisory services enabled by the EA that is important.

Oriented toward the transformation of that business sector, to prepare them to face the
challenges of the XXI century, supported by ICT, designed to acquiring new skills, using a
framework of enterprise architecture, the results of the study were: [4]

- Some companies do not consider ICT as strategic to their business.

- The practice of using ICT is mainly in management functions.

- The exploitation of ICT for improving the technical areas is low.

- Insufficient professionalism.
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- Shortage of professional and technical personnel.

- Insufficient use of technology.

- Methods of unproductive operation.

- Involved in domestic markets.

This study shows that results of strategic alignment are similar in other countries.

One of the pre-constructions of the Applications Architecture (AA) activities is the analysis
of business model, and the strategic planning which discusses, among other things, the mission,
vision, geography, competitive advantage, customers, suppliers, enterprise services, and other
important factors that relate to the definitions of the business.

The AA is a partial architecture of the EA, that aims to define the best kind of data needed to
manage and support business processes applications, also known as conceptual applications model

[5].

In the AA identifies every possible application to manage the data and support the business,
considering the strategic use of ICT for competitive business advantage. As an increasing number
of functions and processes within companies, it has also increased the number of computer-based
information systems, which are improving the efficiency and quality of the areas and processes that
support [5].

The AA is a definition of what applications will manage data and provide information to
people running business processes.

Fundamental Concepts

The AA is the conceptual model of business applications, composed of software applications
to support business processes; the basics premises for construction of AA are shown in Table I,
where the objective is defining the best kinds of applications to manage data and support the
business processes [6].

The Table I shows the objective, principles and capabilities for AA.

TABLE I. OBJECTIVE, PRINCIPLES AND CAPABILITIES FOR AA

AA Name Description
Objective Define the best kinds of | Define the best applications that support the
applications to manage data | business processes
and support business
processes
Principle Customizing minimum | Minimize app package, customization will
packaged applications improve the ability to ensure ongoing
maintenance and maximum value obtained from
the adoption of a package solution
Capabilities Analysis, design, | Domain in the analysis, design, programming and
programming and | implementation of Information systems.
implementation of | Domain in search packaged solutions tailored to
information systems. the needs of the SME’s
Search packaged solutions | Domain to provide technical support for software
tailored to the needs of the | and hardware
SME’s
Provide technical support for
software and  hardware
throughout the company

The first step was to collect the information about the current applications of the study case
firm, for this purpose was applied a description format including data like:

- System name.
- Project manager.




- User department.

- User contact.
- Description.

- Status.

- Long-range i

- Business processes supported. Technical aspects.

SSues.

- The equipment, hardware, or physical technology platforms used.

- The networks or communication platform used.

- The software platform used.
- Preceding systems (systems that must execute before the application).
- Succeeding systems (systems that can be executed after this application has been run).
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The format was applied for each application in the company, subsequently with the creation

of a row-column matrix for to relate the applications with the business processes of the company
(obtained from the description format), which later can observe opportunity areas for applications,

and opportunities for improvement.
Table I1, shown some data for the matrix of business processes-applications.

Other documents that have analyzed for AA were:

- Data diagrams.
- Business model
TABLE I1: INSTANCES OF APPLICATION ARCHITECTURE

Performed by business
processes

Fegstry inputs and outputs
of goods andraw
matenals.

Verify the manufacturing
process according
espefications with

production

Name Description

Stock Management of the inputs and
Information outputs of the company general

System store

Quality Spreadsheets records quality of

finished products
Client IS Manage Client Portfolio

Financial IS General Fmancial Svstem

Chient Portfolio

Methodology

Accounting Manager

The phases of the methodology were carried out according to the activities proposed in the

Figure 1.
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Figure 1. Application architecture Design

The company has the applications support for the management processes with IS supporting
processes like: Distribution, Finances, Clients, Sales and Marketing, Product development, Stock
and other management processes, shown in Table Ill. The production and quality processes are
supported by spreadsheets, as these processes are essential in this industry.

TABLE I11: APPLICATIONS OF THE COMPANY

Company area

Application

Activities

Distribution

Shipping Information System

Finance

Finances Information Systems

Human Resources

Personnel administration

Detect training needs of business areas,
especially productive areas for develop
entrepreneurial training program

Investment Investments of the company
Administration
IT Provision of IT support for
company's business processes
Quality Manufacture that meets Testing and inspection using ultrasonic

production specifications

methods or industrial inspection

Sales and Marketing

Management customers.
Customer service

Continuous communication with
customers to identify needs and
complaints.

Stock

Register the inputs and outputs
of goods and raw materials.

Suppliers management.

Product development

Program production cycles

Cutting, marking, machining and
forming of steel plates and profiles
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Results

The results obtained from this project have been the following:

- The acquisition, in short term, of software to streamline processes throughout the logistics
chain.

The electronic commerce is null, then the recommendation is beginning with a basic website
that including information about:

- Background of the company.

- Products and services.

- Scheme of manufacture.

- Quality model.

- Clients.

- Contact.

- Important information about the company.

The improvement proposal will be gradually implemented, starting with applications and
technology that directly impacts on priority processes, like quality and production; continuing with
human resources processes, the Fig. 6 presents the proposal.

Conclusion

The finals recommendations are for using software, hardware, and next generation networks,
with efforts of successful practices for manufacturing industry that would support key processes,
and help incorporate them into « One of the great needs of this industry is to have trained personnel
who can design and implement customized solutions based on the new Industry 4.0 technologies.

International markets, always looking for a return on efficient investment.

This project helped to meet the needs of SMEs companies to propose affordable solutions
that make business management resources and technology to solve problems.

The contribution of the paper focuses on the improvement proposal for the case study firm
and the development of applications solutions, detected by the analysis.

The AA takes components of the Business Architecture, and is associated with the
Technology Architecture to produce the EA complete.

Other findings in terms of improvement were: SME’s have demonstrated alignment with
business strategy to drive a strong organizational culture and technological infrastructure, the IT
strategy (based on APM) defines the IS required to support the processes. The company acquired
new skills through ICT. The sharing of information with customers and suppliers has improved
considerably with the use of e-commerce and networking.
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Abstract. In this paper, the Wi-Fi 6E antenna design for all metal housing of notebook
computers is presented. Designing closed slot antenna in an all-metal cover, which coupled with the
slot structure, has generated the characteristics of the multi-band antenna. By adjusting the antenna
structure and ground parasitic components, the coupling with the slot can be changed. The antenna
is designed to meet the Wi-Fi 6E band with the S-parameter requirement of less than -10dB. It
achieves high screen-to-body ratio and narrow bezels and conforms with current notebook design
trends.

Keywords: Slot antenna, notebook antenna, Wi-Fi 6E

1. Introduction

In this paper, we proposed a single slot antenna for notebook. Our contribution is that the
proposed antenna design is small, conforms to industry requirements, and can meet the Wi-Fi 6E
standard proposed by Federal Communications Commission (FCC). In recent years, FCC has
developed a band standard for Wi-Fi 6E. The difference between Wi-Fi 6E and Wi-Fi 6 is that Wi-
Fi 6 has only 2.4GHz and 5GHz bands and Wi-Fi 6E has additional 6GHz band. Therefore, Wi-Fi
6E has the advantages of large bandwidth and low delay.

Common antenna architectures applied to notebook computers include inverted-F antennas,
monopole antennas, and loop antennas [1]-[9]. Shen proposed a single-plane multi-band antenna
design suitable for metal-backed tablet PCs with an antenna size of 60 x 10 mm?, only for the
partial opening of the antenna area. The structure was composed of an inverted-F antenna and a
parasitic grounded structure to for the antenna design with LTE 700/900/1800 frequency band and
WLAN 2.4 GHz -5 GHz [3]. Su proposed an asymmetric self-isolating notebook antenna design. A
locally curved 2.4 GHz ring structure is coupled by feeding a T-shaped structure to achieve good
impedance matching in the Wi-Fi 6E band [4]. At the same time, he proposed a Wi-Fi 6E MIMO
antenna design that combines two antennas. By coupling capacitive coupling, two antennas with
similar characteristics but opposite current phases are combined for miniaturization and isolation
[5]. Han proposed a monopole slot antenna design, where the antenna size was 27 x 10 mm?2. The
structure was designed with double-sided printed PCB, which could be separated into two parts.
The first was the bent feed line printed on the front, with a total length of about 32.5 mm, and the
back was the structure of double unipolar slots, which was coupled with the front feed line. The
antenna with Wi-Fi 6E band was excited. The monopole slot was used to excite 2.4 GHz, and the
total length of the slot was about 16.75 mm. The loop antenna structure resonated at 2.4 GHz, and
an extension structure of 8 mm was added to resonate at 5 GHz [6].

There were also many examples that applying slot antenna structure for notebook computers
[8], [9]. The common design method of the slot antenna was to use coupling to feed-in and then
adjusting the shape of the coupling structure or the position of the feeding to adapt the antenna.
Although the bandwidth of the slot antenna was narrow, some people first proposed an improved
method, using a quarter-wave resonant structure to feed the metal slot by coupling [8]. The hole
architecture [9] was used to increase the antenna bandwidth. Because Wi-Fi 6E is based on Wi-Fi 6
band (2412 ~ 2484 MHz, 5150 MHz, 5850 MHz), it has been extended by about 1200 MHz
(5925 MHz ~ 7125 MHz). So this paper mainly deals with the antenna structure of about 2.4 GHz
quarter-wavelength to the single slot, and then realize the slot antenna design with Wi-Fi 6E
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frequency band. Study shows that it can be applied to all metal case notebook computer and can
achieve miniaturize antenna.

2. Antenna Structure

Simulated antenna environment parameters for single slot antenna are set as FR-4 thickness
= 0.6mm, loss tangent = 0.025, dielectric constant = 4.3. Aluminum shell size = 305 x 205 mm?2,
aluminum shell thickness = 1 mm, loss tangent = 0.0004, dielectric constant = 9.4. It is similar to
the size of a commercially available 13-inch laptop. Figure 3(a) shows the size of the surrounding
area where the antenna is placed. The size of the antenna is 30 x 4.5 x 0.6 mm3. The left side of
the aluminum shell is 15 mm, and the upper edge of the aluminum shell is 6.25 mm from the
bottom of the antenna. As shown in Figure 3(b), the slot size of the aluminum shell is slot= 30 x 2.8
mm?, and the distance between the aluminum shell and the upper edge of the slot is 2.5 mm. The
monopole antenna on the front PCB is shown in Figure 4. The dimensions of the antenna geometry
corresponding to Figure 4 are listed in Table 2. This antenna is coupled with a parasitic structure
and coupled to the slot on the aluminum shell to achieve the Wi-Fi 6E frequency band performance.

205 mm

305 mm

(a)

15 mm

PCB Copper Aluminum
30 mm ™

205 mm

7.3 mm

< ——

(b)

Figure 1. Schematic diagram of a single slot antenna and slot size (a) Top view of antenna size
(b) Slot size of the simulated environment

Figure 2. Antenna geometry structure diagram



TABLE 1. Single slot antenna parameter dimension
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Parameter W1 W2 W3 W4
Unit(mm) 3.5 12.5 7.3 2.27
Parameter L1 L2 L3 L4 L5 L6 L7
Unit(mm) 0.8 0.4 0.2 14 0.3 0.5 1.05

The target of the simulation is that the S-parameter of the antenna should be less than -10dB.
The results are simulated and analyzed using the CST Studio Suite. Figure 3 shows the S-parameter
for a single antenna simulation and measurement results. Although there are errors in the actual slot
position and antenna pattern when the antenna is attached, the measured results are similar to the
overall simulation trend. In line with the target Wi-Fi 6E frequency band (2400~2500MHz,
5150~5850 MHz, 5925~7125 MHz), the S-parameters are all less than -10dB.

—+— Simulated
—&— Measured

-10

-15

S Parameters (dB)

-20 |-

-25

2 3 4 5 6 7 8
Frequency (GHz)

Figure 3. S-parameter of single slot antenna simulation and measurement results

3. Conclusion

In this paper, we proposed a single slot antenna. It can be applied to notebook computers
with all-metal housing. The single slot antenna structure is a loop antenna on the front PCB. The
size of the antenna is 53 x 6 x 0.6 mm3. Through the loop antenna structure and the grounded
parasitic pattern, the double slot on the metal chassis is coupled, which generates Wi-Fi 6E band.
Our single slot antenna has the advantages of compact size and simple structure.

The antenna design in this article only needs single slot on the metal case to achieve the
antenna performance with the Wi-Fi 6E frequency band. According to current consumer demand in
the market, high-end notebook computers, tablets, or mobile phones are usually designed with all-
metal housing. Metal ring, close slot, or open slot antennas are already the basic antenna designs.
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The role of the phosphodiesterases (PDESs) is to control the cellular levels of cAMP and
cGMP influencing their degradation rate. The mechanism of action of phosphodiesterase inhibitors
(PDEISs) includes vasodilation, enhancement of cAMP and cGMP signaling, and long-term
potentiation (LTP). The PDEs family consists of 11 types with many subtypes. Types 2, 4, 5, 9 and
10 are mainly related to brain functions [1]. PDEs are divided into three groups according to their
action on nucleotides: cyclic AMP-specific (PDE4, PDE7 and PDES8), cyclic GMP-specific (PDE5,
PDEG6 and PDE9) and cAMP and cGMP both (PDE1, PDE2, PDE3, PDE10 and PDE11) [2].

Non-selective PDEIs such as papaverine and theophylline are widely used in clinical
practice, papaverine mainly for the treatment of smooth muscle spasms and theophylline for the
treatment of bronchial obstruction. In the last two decades many studies were conducted on the
development of highly selective PDEIs in a wide range of disease — PDE2 inhibitors to treat sepsis;
PDES3 inhibitors for congestive heart failure and intermittent claudication; PDE4 inhibitors are
most successful in the treatment of asthma, chronic obstructive pulmonary disease and allergic
rhinitis, but also are used for psoriasis, depression, schizophreina, dementia and multiple sclerosis;
PDES inhibitors to treat cardiac disease, pulmonary hypertension and erectile dysfunction; PDE7
inhibitors to treat inflammation [3]. The PDE1 inhibitors reduce the levels of pro-inflammatory
cytokines and decrease the cerebral inflammation, modulate oxidative stress and enhance memory.
The selective PDE1A inhibitor is used for treatment of Parkinson’s disease [4]. Selective PDE2 and
PDE9 inhibitors have been found to have cognition enhancing properties. They can improve
attention, memory consolidation and executive function. [1]. PDE10A hydrolyzes both cyclic
nucleotides in striatal medium spiny neurons in mammalian and humans. Inhibitors of PDE10A are
studied for treating of central nervous system disease as schizophrenia [5] and Huntington’s disease
[6]. TAK-063, a new selective inhibitor, showed high efficiency for human recombinant PDE10A2
in vitro and for native PDEL10A in vivo studies [7]. It has been demonstrated 15000-fold high
selectivity against human recombinant PDE10A2 than other PDEs [8]. In traumatic brain injury,
inhibition of PDEIs in the CNS provide an ameliorating effect by restoring cCAMP levels in neurons.
Phosphodiesterase 11A, a dual-specific PDE, has been found in the hippocampus of humans and
rodents and its function is to regulate the formation of social memories and the stabilization of
mood [9].

The widespread use of PDElIs in clinical practice and new data on their effects lead to the
development of highly selective phosphodiesterase inhibitors with improved therapeutic index and
safety profile.
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Abstract. This work examines the Modern system of pre-school education, orienting society
towards a new humanistic approach to the child as a developing individual, in need of
understanding and respect for her interests and rights. The action strategy will be implemented
in five stages, each of which provides for the approval of a separate annual State program for its
implementation in accordance with the declared name of the year. The development of the social
sphere, aimed at a consistent increase in employment and the implementation of targeted programs
for the development of education, culture, science, literature, art and sports, and the improvement of
state youth policy; “Development of the social sphere of the Republic of Uzbekistan” [6], the main
directions of the development of education atschool and approaches to learning
are identified, which imply the orientation of instruction towards the formation of
general intellectual, universal skills and methods of activity that have a practice-oriented orientation
(competency-based approach to learning).

In determining the selection and location of the educational content of schoolchildren, the
assessment of trends in the development of mathematical education is essential.

Methodical classes, as the authors write, are, in fact, a system of didactic games, during
which children explore problem situations, identify significant signs and relationships, make
discoveries. Knowledge is not given in finished form, but through the process of independent
discovery by a child of the features and properties of the studied objects and phenomena. A feature
of the program is its focus on a deeper study of "objects and phenomena of the world: it prepares
children for the perception and elementary understanding of the dialectical unity of the world in its
quantitative and qualitative relationships.” The authors understand that the necessary condition for
successful learning is the creation of a personality-oriented approach to the preschool child, the
creation of an atmosphere of goodwill in the educational process.

Keywords: intelligence, thinking, component, formation, concepts, thinking, intelligence,
labor, learning.
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AHHoTauusi. B »T0#i pabore paccmarpuBarorcs CoBpeMeHHas CHUCTEMa JOIIKOJIBHOTO
o0pa3oBaHHs OPHUEHTHPYET OOIIECTBO HA HOBBIM TYMaHHCTHYECKHH IOIXOJ K pEOCHKY Kak
pa3BUBaIOIIEHCA JMYHOCTH, HYKIAIOUIEHCS B IMOHMMAaHUU M YBaXEHUM €€ HWHTEPECOB U IIPaB.
Crparerus neiictBuii OyAeT peaan3oBaHa B IATh 3TANOB, KAXKAbIH M3 KOTOPHIX MpelycMaTpUBAET
YTBEPKJICHHUE OTAENbHOU ro1oBoM [ 0cy1apCTBEHHOM POrpaMMBl €€ PeAIM3alui B COOTBETCTBUU C
3asBJICHHBIM Ha3BaHMEM roja. PazBurue conupanbHol cdepbl, HaPaBICHHOE Ha MOCIe10BaTEIbHOE
YBEJIMUEHHUE 3aHATOCTU M peaM3alMio LIEJEBBIX MPOrpaMM pa3BUTHs 00pa30BaHUs, KYyJIbTYpHI,
HayKH, JIATEPAaTypbl, HCKYCCTBA MU CIIOPTA, COBEPIICHCTBOBAHHUE I'OCYINAPCTBEHHON MOJIONEKHOU
nonuTuky; «PasButne counanbHoi chepbl PecnyOnnku Y30ekuctan» [6], onpeneneHbl OCHOBHBIC
HalpaBJICHUs pPa3BUTHUs IIKOJIBHOTO O0pa3oBaHMA M MOAXOAbl K OOYYEHHIO, KOTOpbIE
NpEarNoiaraloT OpHEHTAlMI0 OoO0y4yeHHs Ha (QOpMHpPOBaHHUE OOIMIMX HWHTEJUICKTYaJbHBIX,
YHHMBEPCAJIbHBIX HABBIKOB M METOJOB. JEATCIBHOCTH, UMEIOUICH MPAKTUYECKYI0 HalpaBICHHOCTb
(KOMITIETEHTHOCTH TIOJIXO0]] K O0yUEHUIO).

ITpu ompenenenun oréopa U pasMmelleHHs 00pa30BaTELHOIO COJEPIKAHUSA IIKOJIBHUKOB
BaXHOE 3HAYCHHE UMEET OLIEHKA TeHICHIINH pa3BUTHS MaTEMAaTHYECKOT0 00pa30BaHMs.

Mertonnyeckue 3aHATUS, KaK MUIIYT aBTOPBI, MO CYTH, MPEICTABISAIOT COOOH cHcTeMy
JIUJIAKTUYECKUX HUIP, B XOJ€ KOTOPHIX JETU HCCIEAYIOT HPOOJIEMHBIE CHUTYallMH, BBISBIISIIOT
3HAYUMBIE IPU3HAKU U B3aUMOCBS3H, JEJIAl0T OTKPBITHS. 3HAHUS IIEPEAl0TCs HE B TOTOBOM BHJIE, a
B IIPOLIECCE CAMOCTOSITEIBHOIO OTKPBITUS PEOEHKOM OCOOEHHOCTEHl M CBOMCTB M3y4aeMbIX
IpeaMETOB U siBieHUH. OCOOEHHOCTBIO NMPOrpaMMbl SBJISIETCS €€ OpUeHTalMs Ha Oosee riyookoe
U3Y4YEHHUE «IPEIMETOB M SIBJICHMM MMpa: OHA TOTOBUT JETEM K BOCHPUATUIO U DJIEMEHTAPHOMY
IIOHVMMAHHUIO JUAIEKTUYECKOrO €IMHCTBA MHUPAa B €ro KOJMYECTBEHHBIX M Kadye€CTBEHHBIX
OTHOIIEHUAX». ABTOPBI IOHUMAIOT, YTO HEOOXOIMMBIM YCJIOBHEM YCIIEIIHOTO O0Y4YEHHUs SBISETCS
CO3/laHHE JINYHOCTHO-OPUEHTHPOBAHHOIO MOAXOJa K JIOIIKOJIBHUKY, CO3JaHue aTMoc(epbl
T0OPO’KENaTEILHOCTH B 00pa30BaTEIHLHOM IPOLIECCE.

KiroueBble c€JI0Ba: UWHTEIUIEKT, MBILIUIEHUE, KOMIIOHEHT, (OPMHUPOBAHUS, MOHATHH,
MBIIUICHUS, UHTEIUIEKT, TPy, OOydeHHs.

The goal of the strategy for 2017-2021 is to fundamentally increase the effectiveness of the
reforms, create conditions for the comprehensive and accelerated development of the state
and society, implement priority directions for the modernization of the country and liberalize all
spheres of life[4].

As noted in the document, a comprehensive analysis of the stage of independent
development passed by Uzbekistan, as well as the changing world economy in the context of
globalization, require the development and implementation of "radically new ideas and principles
for the further sustainable and accelerated development of the country" [1].

The action strategy will be implemented in five stages, each of which provides for the
approval of a separate annual State program for its implementation in accordance with the declared
name of the year. The development of the social sphere, aimed at a consistent increase in
employment and the implementation of targeted programs for the development of education,
culture, science, literature, art and sports, and the improvement of state youth policy [3] .

In the resolution of the Government of the Republic of Uzbekistan. The goal of the strategy,
designed for 2017-2021, is a radical increase in the effectiveness of the reforms, creation of
conditions for the comprehensive and accelerated development of the state and society,
implementation of priority directions for the modernization of the country and liberalization of all
spheres of life. As noted in the document, a comprehensive analysis of the stage of independent
development passed by Uzbekistan, as well as the changing world economy in the context of
globalization, require the development and implementation of "radically new ideas and principles
for the further sustainable and accelerated development of the country”[1].

The action strategy will be implemented in five stages, each of which provides for the
approval of a separate annual State program for its implementation in accordance with the declared
name of the year. The development of the social sphere, aimed at a consistent increase in
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employment and the implementation of targeted programs for the development of education,
culture, science, literature, art and sports, and the improvement of state youth policy; “Development
of the social sphere of the Republic of Uzbekistan” [6], the main directions of the development of
education at school and approaches to learning are identified , which imply the orientation
of instruction towards the formation of general intellectual, universal skills and methods of activity
that have a practice-oriented orientation (competency-based approach to learning).

In determining the selection and location of the educational content of schoolchildren, the
assessment of trends in the development of mathematical education is essential.

Analysis of the traditional course of arithmetic and the course of mathematics of elementary
school, conducted by A.M. Pyshkalo showed, "that they are built on two basic concepts of number
and quantity, which are considered in the sequence” number  quantity ". In the same scheme and
course of mathematics in the experiment L.V. Zankova. Experimental course V.V. Davydov built
according to the scheme "value ratio  number." Moreover, the ratio refers to the number of
measurements in the measured value. What causes researchers to question the sequence of study of
concepts?

However, the measurement of a quantity during which a measure is postponed a certain
number of times includes, as indicated by J. Piaget, two logical operations. The first is the
separation process, which allows the child to understand that the whole consists of parts. The
second is the replacement operation, which allows you to attach one part to another and in this way
create a system of units. It is more difficult to divide a continuous whole into interchangeable units
than to list them divided. Therefore, the dimension develops later than the concept of number.

Methodical classes, as the authors write, are, in fact, a system of didactic games, during
which children explore problem situations, identify significant signs and relationships, make
discoveries. Knowledge is not given in finished form, but through the process of independent
discovery by a child of the features and properties of the studied objects and phenomena. A feature
of the program is its focus on a deeper study of "objects and phenomena of the world: it prepares
children for the perception and elementary understanding of the dialectical unity of the world in its
quantitative and qualitative relationships.” The authors understand that the necessary condition for
successful learning is the creation of a personality-oriented approach to the preschool child, the
creation of an atmosphere of goodwill in the educational process.

The concept of lifelong education (pre-school and primary school) notes that “variability
brought to the pre-school education an unjustified interest in subject-based learning”, while “a
balance of reproductive (reproducing the finished sample) and research activities, joint and
independent forms of activity is required. As a result of the ability to follow the pattern, rule, and
instruction that has developed in preschool age, the arbitrariness of mental processes and behavior
is formed, and initiative in cognitive activity arises.

In any case, the program for the mathematical development of preschool children in the
"School 2100 ..." system repeats at its core the content of the traditional methodology for the
formation of elementary mathematical representations and organizes training on a visual and
practical basis [5].

The tendency to master a larger number of supporting concepts in the selection of content
does not seem to be random. After all, the more basic scientific concepts a student learns, the closer
education is to what is called science. “It is possible that in the future the list of basic concepts will
be modified or expanded,” notes A.M. Breathing.

Features of the forms of children's thinking - visual-effective and visual-figurative - limit the
possibility of successful teaching of mathematics in a fairly full form, however, the orientation of
traditional teaching on the visual properties of objects is not at all necessary.

Educators identify intellectual development with mental development or the development of
mental structures.

Psychologists believe that children discover the acquired knowledge and actions in cases
that cause intellectual difficulties. The child cannot complete the task in ways known to him; he
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must find a new way to complete the task. Such tasks are called problematic, and situations that
cause the need for thinking processes, problematic situations.

Intellectual activity corresponds to a high level of human development. It forms the basis of
his theoretical activity, including the use of complex systems of symbolic formations, and involves
a fairly high level of abstraction from objects of activity [4].

The scientific development of a preschool child should be based on a system of successive
small intellectual tasks aimed at the formation of certain intellectual skills.

For example, teaching the concept of “multitude” can be carried out on small intellectual
tasks that form the following skills:

- select each element of the set;

- indicate the essential feature of an individual element of the set;

- highlight the essential feature of the set;

- indicate the generalizing word, the characteristic property of the set;

- compare the elements of the set by property (by color, shape, size ...);
- select one item and many items;

- we establish that the element belongs to the set;

- indicate an extra element that does not belong to the set;

- select a subset in the set;

- we break the set into classes, groups of objects, etc.

The selection, sequence, completeness of the content of small intellectual tasks is a serious
problem.

In the process of research, intellectual tasks were identified in the sequence of studying
support concepts: “a set of  relationships on a set of correspondence, number of
geometric figures,  logic” [5].

Consistent and systematic training in intellectual tasks forms the skills and techniques of
intellectual activity. In the established practice of teaching, general and special methods of
intellectual activity “do not act as objects of special assimilation, their formation proceeds only in
the course of assimilation of knowledge and with insufficient control by the educator.

Such an organization of learning determines the corresponding course of the process of
formation of the main types of mental activity: a great stretch in time, the presence of a variegated
variety of intermediate stages, a large spread of the results achieved by individual students. In
psychology, this poorly managed process of mastering concepts is actually identified with
intellectual development” [7].

In the case of training in intellectual tasks, various types of intellectual activity become the
subject of special assimilation. In this case, the main methods of mental activity are formed:
recognition, comparison, identification, analysis, synthesis, generalization, analogy, classification,
etc. Thus, the formation of intellectual skills provides the development of thought processes and the
mental development of the personality as a whole.

The formal-logical side of the methods of mental activity is formed on the material of
mathematical content. However, psychologists argue that, being formed on any one subject content,
the mental action is further used as a ready-made method of thinking in the analysis of any area of
reality. The identification of small intellectual (scientific mathematical) problems and the definition
of intellectual (scientific) skills as special assimilation not only contributes to the mathematical
development of the child, but also outlines a completely new picture of intellectual development as
a whole.

INFORMATION COMPETENCE. The importance of information about the world
around us explains;

Basic concepts studied: information, algorithm, model — and forms an idea of their
properties;

-self-directed, self-aware, independent in learning activitiesm akes decisions;

-set, set element, part set, belonging, sets uses concepts such as intersection and union,
definition, axiom, theorem, proof;
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-gives examples to illustrate the point;

-natural number, prime and complex numbers, division of numbers, whole number, simple

-uses concepts such as fractions, decimals, rational numbers, arithmetic square roots, and
irrational numbers;

-performs operations on rational numbers and special irrational numbers; compares
numbers;

-rounds numbers; Ordinary and decimal fractions sort numbers in the form;

-performs uncomplicated substitutions in the calculation of numerical expressions, including
natural and negative integers;

-performs simple substitutions of whole expressions: opens parentheses, gives similar terms,
multiplies the common multiplier

-pulls out of parentheses;

-in simplifying the calculation of the values of expressions, in short

-uses multiplication formulas;

-complex of expressions containing fractional and square roots

-makes non-existent substitutions;

-uses the concept of the standard representation of a number;

-uses the concepts of equality, numerical equality, equation, equation root;

-constructs linear, quadratic equations and inequalities in solving problems in practical and
other subjects, and uses analytical and nonanalytic methods of solving (for example, the "test
method");

-uses the concepts of bar and pie charts, data tables, arithmetic mean, median, maximum and
minimum values, scattering, series of numbers;

-reads, interprets and replaces information presented in the form of tables and diagrams
representing the surrounding processes, sees quantities that change randomly in the environment,
including measurement results;

-follow the requirements and rules of information ethics in the process of working with
computer programs and the Internet;

-searches for missing information according to purpose, compares individual parts.

PRACTICAL COMPETENCE.

-personal life, vocational education activities, social life of the society

-processes information about life, science and technology;

-identifies the possibilities of applying the information and the situation

-creates an information model that reflects important aspects;

-derived from an algorithmic solution or software solution of a practical problem

thinks about the results;

-standard using basic programming structures composes the algorithm of problems;

-translates a mathematical solution into the context of a real problem and evaluates;

-compares a software solution with a mathematical solution and evaluates the relevance of
feedback to the context of the problem;

-evaluates the results of calculations in solving practical problems;

-solves problems of interest, proportions and fractions;

-solves linear inequalities and uncomplicated inequalities; solves quadratic equations and
inequalities;

-describes the solutions of inequalities and their systems on a numerical axis; creates a
program in one of the programming languages;

-uses ready-made programs for the chosen specialty, data uses computer tools in
presentation and analysis;

-with audiovisual data software works;

-text documents, including drawings and other illustrations prepares materials, presentations;

-generate mathematical solutions or conclusions for learning and practical problems applies
mathematical concepts, principles, methods, logical thinking and tools learned in doing;
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-the information encountered in society identifies contradictions and makes independent
decisions in resolving problems.

So, in the basis of the mathematical development of a preschool child, mathematical
knowledge proper can be put. Their selection should be made in accordance with the scientific
content of “big mathematics”. A sequence of small portions of educational material aimed at the
formation of mathematical knowledge forms a sequence of intellectual (scientific) tasks. In each
such task, certain types of intellectual activity become the subject of special assimilation. In
accordance with the theory, not only the development of mathematical knowledge occurs, but also
specific types of cognitive, mental activity and general educational methods of thinking are
formed. This overcomes the gap between the orientation of the preschool child on specific objective
methods of action and the installation for the elementary school student of action with abstract
mathematical concepts. Children should be taught in small intellectual problems that are adequate to
one or another mathematical essence, to one or another image, representation, concept.

As a procedural component of mathematical training, a methodological training system has
been developed as a source of awareness of the mechanisms of formation of elementary
mathematical representations in young children.

The selected mathematical content of the student’s mathematical preparation on the basis of
constructing a graph of the logical structure of the three disciplines of the curriculum allows you to
organize studies at the level of elementary portions of the educational material. As an objective
measure of assessing the quality of knowledge, a test can serve. Obtaining the necessary coefficient
of assimilation of knowledge is an objective result (goal) of assimilation of theoretical knowledge,
which is specified when organizing control in the traditional way in exams and tests.

The real educational process of a pedagogical university considers lectures and classroom
practical exercises as the main form of training. Traditional teaching methods are used to organize
the educational process in effective didactic systems. A distinctive feature of such an organization is
a stable and long-term feedback and directional information process. This is ensured by a system of
developed teaching aids, including textbooks and teaching aids; mathematical dictations; notebooks
with a printed base; cards of general and individual tasks; graphic and settlement-graphic
works; control sections; tests, etc.

Designing an effective educational process using a complete system of developed teaching
aids that ensure the teacher’s work in lecture and practical classes in didactic monosystems ensures
the assimilation of knowledge at the level of algorithmic activity. To bring the student to the level
of creativity, it is necessary to use integrated technology.

The pre-mathematical training carried out in kindergarten is part of the general preparation
of children for school and consists in the formation of elementary mathematical representations in
them. This process is associated with all aspects of the upbringing and educational work of a
kindergarten and is primarily aimed at solving the problems of mental education and mathematical
development of preschool children. Its distinctive features are the general developmental
orientation, the connection with mental, speech development, gaming, domestic, labor.

When stating and realizing the tasks of pre-mathematical preparation of preschool children,
take into account:

- patterns of formation and development of cognitive activity, mental processes and abilities,
the personality of the child as a whole;

- age-related opportunities for preschoolers in the assimilation of knowledge and related
skills;

- The principle of continuity in the work of kindergarten and school.

In the process of pre-mathematical training, educational, educational and developmental
tasks are solved in close unity and interconnection with each other.

By acquiring mathematical ideas, the child gains the necessary sensory experience of
orientation in the various properties of objects and the relationships between them, masters the
methods and techniques of cognition, and applies the knowledge and skills formed during the
training in practice. This creates the prerequisites for the emergence of a materialistic outlook,
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connects learning with the surrounding life, and fosters positive personality traits. Let us dwell on
the main tasks of pre-mathematical training of children in kindergarten.

1. Formation of a system of elementary mathematical representations in preschoolers. From
the content side, the most important in the sense of the formation of primary simple representations
are such fundamental mathematical concepts as “set”, “relation”, “number”, “quantity”. These
concepts are widely represented in the initial training, but not in the direct sense, but from the point
of view of the propaedeutics of formation, only an idea of them. Figuratively speaking, a child in
kindergarten comprehends “sciences before science”, and naturally this is due to the fact that, in
their psychological structure, elementary mathematical representations have a figurative nature. The
gradual complication of knowledge mastered by children consists in increasing both the volume of
quantitative) spatial and temporal representations, and the degree and generalization. The system of
knowledge and initial ideas about sets, relationships, numbers and quantities, although it is very
limited, by the scope of learning opportunities for preschoolers, is significant for further mastering
the concepts of school mathematics. Elementary mathematical representations are formed n; the
basis for children to learn in a certain sequence of methods of action (for example, it is proposed to
lay out as many objects on a free strip as they are drawn on the sample, to put strips of different
lengths on top of each other, pick up pictures with objects to the corresponding geometric figure,
etc.) The methods of action are gradually becoming more complicated; by the end of training in the
kindergarten, the simplest skills are developed for counting objects, measuring distances, volumes
of liquids and bulk solids using conditional standards, and the ability to perform calculations when
solving arithmetic problems in one action of addition and subtraction.

Elementary mathematical representations and the corresponding methods of action are the
main components of the knowledge system for preschoolers.

The assimilation of various concepts related to the most complex branches of human
knowledge should be based on sensory experience and worldly ideas, which are formed already in
preschool age.

The main difference between a concept and a concept is, first of all, that the concept reflects
the essential features of an object, abstracted from its other, non-essential properties. The
representation reflects both essential and non-essential properties of the object in its direct
perception.

In experimental studies (P. Ya. Halperin, L.F. Obukhova, etc.), the possibility of the
formation of separate full-fledged mathematical concepts in preschoolers is shown, but this requires
special conditions. Consider some conditions under which the assimilation of concepts and the
development of conceptual thinking are possible.

A conceptual way of recognizing objects is possible based on the method of phased
formation of mental actions (P. Ya. Halperin). This method is a certain sequence of actions:
knowing the essential sign of the concept-104, the child identifies the properties of the subject in
question and compares them with the essential sign of the concept, and then concludes whether the
analyzed object belongs to this concept or not. First, the comparison of signs occurs mod the
guidance of the teacher. Then the child himself, comparing the signs, reasoning out loud. At the
next stage, comparing these signs, he reasones mentally, "to himself", according to the same
scheme, which serves as the basis for speech. So, gradually, assimilating the sequence of actions
reflected in the external and then internal speech, the child masters the way of bringing any object,
property or phenomenon under study . A detailed judgment according to the pattern of actions taken
gradually passes first into a plan of short speech "to oneself", and then into a plan of mental
action. Now , having mastered the mode of action and reasoning, the child will be able to solve any
new problem on his own.

Learning, built on the method of phased development of mental actions, allows you to get
closer to the formation of the concept of number, based on an understanding of the principle of
maintaining volume, mass and quantity, to create the basis for the emergence of elements of
theoretical thinking (L. F. Obukhova).
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Increasing the level in the generalization of mathematical representations, the formation of
mathematical concepts is promoted not only by the special organization of mental activity, but also
by the use of special cognitive tools in the learning process: models, graphs, diagrams, etc. For
example, a “ladder” made up of circles models cardinal and ordinal relations of natural numbers,
four circles - pink, white, blue and black - model parts of the day and so on.. formation of
elementary mathematical concepts in preschool children m Jette be implemented in different
ways. Since the experience and knowledge of children is small, training basically goes like this:
first, with the help of an adult, specific knowledge is accumulated, and then they are generalized to
the simplest rules and patterns. However, this necessary and important path for the mental
development of young children also has its drawbacks: children cannot go beyond those isolated
facts and cases on the basis of which they were summarized to generalizations; unable to analyze a
wider range of knowledge, which limits the development of their independent thoughts and
searches. Therefore, in teaching it is necessary to use another way, when thought and assimilation
of knowledge go from general to particular. The learned rule, children must learn to apply in
specific conditions.

A rational combination of these methods contributes to the highest mental and mathematical
development of children. It is not always necessary to put a child in the position of a “discoverer”,
to lead him from single concrete knowledge to conclusions and generalizations. The child must
learn to master and acquire the ready-made knowledge accumulated by mankind, value it, be able to
use it to analyze both their experience and the facts and phenomena of life around them. For
example, at a certain stage, preschoolers are introduced to quadrangles. Turning to children's
experience, one can first propose to find and name those familiar figures that have four sides and
four corners and can be assigned to quadrangles, and secondly, to find objects or parts of objects of
a quadrangular shape (this concretization deepens knowledge children about this geometric figure).

Similarly, children are introduced to polygons. Concretizing their knowledge, preschoolers
show and name triangles, squares, rectangles of different sizes, relating all these figures to
polygons. The idea of a polygon, as it were, is built up over the whole variety of figures, limited by
closed broken lines, right and wrong, large and small.

Therefore, for the development of children's mental abilities, it is necessary to use different
ways, to bring them to understanding the unity of the general and the individual, the abstract and the
concrete. Education in kindergarten is not only a communication of knowledge, but also the
development of children's mental abilities, mechanisms of mental activity, which facilitates the
transition from empirical knowledge to conceptual.

2. The formation of the prerequisites of mathematical thinking and individual logical
structures necessary for mastering mathematics in school and general mental
development. Mastering the initial mathematical concepts contributes to the improvement of the
cognitive activity of the child as a whole and its individual sides, processes, operations, actions. The
formation of the logical structures of thinking - classification, ordering, understanding the
preservation of quantity, volume mass, etc., acts as an important independent feature of the general
mental and mathematical development of a preschool child.

The process of forming elementary mathematical representations is built taking into account
the level of development of a visual-effective and visual-figurative thinking of a preschooler and
has as its goal the creation of prerequisites for the transition to more abstract forms of orientation in
the environment. Mastering various practical ways of comparing, grouping objects by quantity, size,
shape, spatial location actually lays the foundation for logical thinking. In the process of forming
mathematical representations, preschoolers develop the ability to use indirect methods to evaluate
various properties of objects (counting to determine quantity, measurement to determine quantities,
etc.), anticipate the result, judge the initial data by the result, understand not only visible external
relations and dependencies, but also some internal, the most significant. A definite result of the
education of preschoolers is not only the formed system of mathematical representations, but also
the foundations of visual-schematic thinking as a transitional stage from concrete to abstract. In
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children, the ability to analytic-synthetic and classifying activities, abstracting and generalizing is
improving.

3. The formation of sensory processes and abilities. The main direction in teaching young
children is the implementation of a gradual transition from specific, empirical knowledge to a more
general one. Empirical knowledge formed on the basis of sensory experience is a prerequisite and
necessary condition for the mental and mathematical development of preschool children.

Already in early childhood, ideas about the environment, about the signs and properties of
the objective world begin to take shape: the shape, size, spatial arrangement of objects and their
quantity. The basis for young children to learn about the qualitative and quantitative signs of objects
and phenomena is based on sensory processes: sensation, perception, and representation. The kid
learns the properties and qualities of the subject in actions, in a practical way.

“The closet is behind you,” they say to the child. “And where is it from behind: where is the
back?” - the child specifies and presses his back to the closet in order to specifically feel, to know
the spatial position of the object behind.

“Find among the toys those that look like this triangle.” The child, having carefully
examined the triangle and examined it with his hands, quite easily searches for objects similar to a
given shape.

Children are purposefully taught certain techniques and generalized methods of
examination: tracing an object’s contour with a hand and looking to identify the shape, “weighing”
objects on the palms of both hands in order to compare their masses, applying or applying strips of
paper to compare lengths, comparing elements of one group of objects with another to clarify the
relationships “more”, “less”, “equal”, etc. This is a comparison in form, size, quantity, comparison
of the revealed signs with what is already in the child’s experience.

A higher level of orientation in quantitative, spatial and temporal relations is ensured by the
ability to use generally accepted standards. The system of standards has developed in the socio-
historical practice of man and represents ordered forms (geometric figures), values (measures of
length, mass, volume, time, etc.) and other qualities. By mastering this kind of knowledge, the child
gets a set of standards, or standards, with which he can compare any newly perceived quality, find
him a place among others.

In preschool age, the development of sensory standards is carried out not only at the
perceptual, but also at the intellectual level (L. A. Wenger). Young children master the individual
elements of the system of standards, using the survey activities that adults taught them. Older
preschoolers, using classification, come to the realization of the principle of constructing such
systems. The work on the development and use by children of sensory standards in kindergarten is
just  beginning, a deeper familiarization with them takes place at school.
Sensory processes (perception, representation) and abilities (observation, eye) are also the basis of
focused work carried out with children in line with their pre-mathematical training. A special
organization of sensory experience creates the basis for indirect knowledge, prepares for the
formation of mathematical concepts.

4. Expanding the vocabulary of children and improving coherent speech. The process of
forming elementary mathematical representations involves the systematic assimilation and gradual
expansion of the vocabulary, improving the grammatical structure and connectedness of speech.

With the help of words, a child reflects quantitative relations with many, one, not one, so
many, how many, equally, more, less, etc., which are recognized as a result of direct actions when
comparing individual objects and their aggregates. Borrowed from the speech of others, the numeral
words are filled with meaning and are used for a specific purpose - to find out how many
objects. When counting, the child learns on an intuitive level to coordinate the numeral with the
noun in gender, number and case. Comparison of collections of objects by quantity, and later
comparison of numbers requires the construction and use of rather complex speech structures. Not
only the results of cognitive activity are clothed in a speech form, but also its methods. The child is
required to tell what he did (for example, put 6 red circles on the top strip and 7 blue ones on the
bottom) and what happened (there were more blue circles than red ones and red ones less than blue
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ones). The deeper the mathematical relationships, dependencies and relationships are realized, the
more advanced tools are used to reflect them in speech.

Children are taught not only on the sensory level to recognize the values of objects, but also
to correctly reflect their ideas in a word, for example: wider - narrower, higher - lower, thicker -
thinner, etc., distinguishing these changes from changes in the total volume (more - less , big
small). Such differentiation is quite accessible to children. Prepositions, adverbs, nouns denoting
spatial relations become the subject of special attention, comprehend, acquire generalized meaning
in the learning process and, finally, contribute to the improvement of spatial orientation.

Children learn the vocabulary of temporary designations: morning, day, evening, night,
yesterday, today, tomorrow, quickly, slowly, the names of the days of the week, months,
seasons. Mastering the meaning of these words helps to comprehend "fluidity", duration, frequency
of time, develops a "sense of time."

With the help of words, not only are they reflected, but quantitative, spatial and temporal
representations are more deeply realized and generalized. Speech enrichment also takes place due to
the mastery of certain special terms (names of arithmetic operations, generally accepted units of
measurement, geometric figures, etc.). Their volume is extremely insignificant, since the main
content of children's speech is a “purely” household dictionary.

In the formation of mathematical representations, speech development does not occur in
isolation, but in conjunction with sensory and thought processes.

5. The formation of the initial forms of educational activity. An important role is played by
pre-mathematical preparation for the formation of the initial forms of educational activity. Children
develop the skills to listen and hear, act in accordance with the instructions of the teacher,
understand and solve educational tasks in certain ways, use the didactic material for the purpose,
express verbally the methods and results of their own actions and the actions of their comrades,
monitor and evaluate them, to draw conclusions and generalizations, to prove their correctness and
other skills and abilities of educational activity. The child masters mathematical representations
mainly in the classroom, being in a peer team, thereby expanding the scope and experience of
collective relationships between children. In the process of forming mathematical representations,
preschoolers develop organization, discipline, the arbitrariness of mental processes and behavior,
there is activity and interest in solving problems.

The noted tasks of pre-mathematical preparation of preschoolers take place in each group of
kindergarten, but are specified taking into account age and individual characteristics. For its correct
formulation and implementation, it is necessary for the teacher to know the development program
of elementary mathematical representations not only of the group with which he works; the use of
means, methods, forms and ways of organizing work that are adequate to the tasks and level of
development of children; systematic work on the implementation of tasks both in the classroom for
the formation of mathematical representations, and in everyday life.

Tasks are not solved in isolation, but in a complex, in close connection with each
other. Being mainly aimed at the mathematical development of children, they are combined with the
fulfillment of the tasks of moral, labor, physical and aesthetic education, i.e., the comprehensive
development of the personality of preschool children. An integrated approach to their
implementation is the most effective way of teaching young children. Tasks determine the content
of pre-mathematical training in kindergarten.

The radical renewal of the content of upbringing and education in preschool organizations is
due to the new educational policy of the Republic of Uzbekistan , aimed at reviving the cultural,
creating role of education in society. The modern system of preschool education orientes society
towards a new humanistic approach to the child as a developing personality, in need of
understanding and respect for its interests and rights. Preschool childhood is an important stage in
the formation of the moral character of a child. It is during these years that value orientations, the
first moral ideas, feelings, habits, and relationships that determine the further development of the
child’s personality are formed[7].
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Preschool education remains the world model of the first stage of continuous upbringing and
early socialization of children, for the continuity of the educational process connects preschool,
school and subsequent years of a child’s life.

Since the beginning of 2017, an active process of reforming the content of preschool
education and training has been ongoing in the republic, including the specification of social and
pedagogical functions based on the historical and cultural traditions of the Uzbek people and other
ethnic groups living in the country [6] .

Analyzing the current state of preschool education in our country, it is advisable to consider
not only positive, but also negative trends:

- ever-increasing demands on the upbringing, training and development of children in the
new sociocultural situation;

- insufficient pre-school education for rural children;

- decrease in the potential of the system of preschool education management, teacher
training, as well as preschool teacher science;

- insufficient involvement of adults and parents in the educational process;

- lack of equal starting opportunities for preschool education of children with special
educational needs;

- insufficient equipment of the material and technical base in the organizations of preschool
education and training;

- lack of preschool industry.

The above trends indicate the need for the development of the Concept of preschool
education and training.

The purpose of the concept is the development of scientific and methodological
foundations of preschool education and training.

The concept of preschool education and training of the Republic of Uzbekistan includes the
following sections:

I. The relevance of preschool education and training.

I1. Methodological principles.

I11. Goals and objectives of the content of preschool education and training.

IV. The main directions of the content of preschool education and training.

V. Mechanisms for the implementation of the Concept of preschool education and training.

V1. Conditions for the implementation of the Concept of preschool education and training.

VII. Expected results of the content of preschool education and training.

VII1I. Conclusion

I. The relevance of updating the content of preschool education and training

At the present stage, the system of preschool education in the Republic of Uzbekistan is
being modernized in a number of areas:

- determination of the conceptual foundations of the activities of the preschool education
system;

- introduction of the new State standard for preschool education and training;

- the creation of scientific and programmatic support for preschool education;

- updating goals, objectives, priorities, content, forms and methods, key results of preschool
education.

The transition of the Uzbek school to the model of 10 + 1-year education, the introduction of
a competency- based approach to assessing educational outcomes at all levels of education
necessitated updating the content of preschool education and training of the Republic
of Uzbekistan . Innovative changes in the content of preschool education are caused by
the following factors :

- in accordance with changes in the surrounding world and the achievements of basic
sciences, educational material is updated: new sections, topics, concepts necessary for life in
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modern society, of general cultural significance, are excluded and outdated sections and topics are
excluded;

- in modern conditions, the education system is the main social environment for the younger
generation. The main condition for the functioning of this environment is health saving. Health and
a healthy lifestyle are recognized as the most important key results of quality education, and
therefore, the valueological component should be included in the content of preschool education ;

- the influence on the content of preschool education of new means and technologies of
activity has intensified, which has created a new learning environment for children from an early
age. Modern information technologies constructively affect the content of preschool educational
programs.

- the activity component of the content of preschool education is being developed : the
mandatory minimum of the content of preschool education includes specially selected methods of
activity, techniques and technologies, key competencies and other procedural elements that a
preschooler needs to master.

Along with updating the content of preschool education, this Concept implies the
further technologization of the pedagogical process, which will contribute to a different approach in
preschool education, fundamentally changing the content of interaction between an adult (parent,
teacher, educator) and a child. Today, technologies of personality-oriented, differentiated, projected
learning, health-saving technologies, interactive, socio-game techniques and many others are being
tested and effectively implemented in the process of educating and educating preschool children .

The use of new information and educational technologies by teachers leads to the creation of
a specially organized development environment aimed at children acquiring certain knowledge,
skills, competencies, in which the goals, content, methods and organizational forms of learning will
be mobile and accessible for change within the framework of the preschool organization.

The innovative processes provided for in the content of preschool education are primarily
aimed at creating a comfortable educational environment that allows children to be healthy, acquire
psychological, personal confidence and successfully socialize in the world around them.

Il . Methodological foundations and principles

The methodological basis of the study were:

- regulatory legal provisions on the upbringing, training and development of preschool
children;

- philosophical theories in the field of education;

- psychological concepts;

- pedagogical theories;

- the work of foreign researchers;

- general scientific research methods;

- methodological approaches.

A systematic approach means the continuity of pre-school education and training
programs and the State compulsory standard of preschool education, which implies the
interconnection of the components of the educational process.

The personal- activity approach involves helping the child to become aware of himself as
a person and contributes to self-affirmation in the process of including him in a variety of activities.

A personality-oriented approach isbased on the construction of a special kind of
educational process (with specific goals, content, forms, methods and technologies), which is
focused on the development and self-development of the child’s personal properties.

A competency-based approach allows you to identify the problem, make a responsible
decision, determine the conditions necessary for its implementation, plan and organize the process
of its achievement, evaluate and self-evaluate your activities and its results.

The concept of preschool education and training is based on the following principles:



76

1. The principle of development guides, stimulates and supports the emotional, spiritual,
moral, intellectual development and self-development of the child, creates the conditions for
the manifestation of independence , initiative, creative abilities of a preschooler in various activities.

2. The principle of nature-friendly education and training is based on a scientific
understanding of the relationship between natural and sociocultural processes and the need for
education and training of preschool children, taking into account their nature-like qualities,
individual and age characteristics.

3. The principle of the humanistic orientation of upbringing and training presupposes the
development of creative abilities, the strengthening of faith in oneself and the possibility
of achieving an “ideal self” and establishes truly equal and partner relations with adults.

4. The principle of culture of conformity states that education and training should be
based on universal values, be built in accordance with the traditions and norms of national culture
and regional characteristics.

5. The principle of variability provides a wide variety of educational programs
implemented in preschool organizations, aims to determine the individual trajectory of the
development of the child’s personality.

6. The principle of the value and uniqueness of a person is to recognize the intrinsic
value of the person and the unique individuality of each child (“All children are loved - all children
are equal!”) .

I11. Goal and tasks

Updating the content of preschool education and training

Purpose: the establishment and development of pre-school education and training - the first
stage of the continuing education system of the Republic of Uzbekistan on a competency basis;

Tasks:

- Ensuring compliance of the content of preschool education and training with the
expectations and educational needs of the state and society;

- ensuring the continuity of the content of preschool education and training and the content
of education;

- updating the content of preschool education and training on a competency basis;

- inclusion of a valeological component in the content of preschool education (enrichment of
the content of the educational field “Health” in order to ensure the protection of the life and health
of the child, full physical development, the formation of values of a healthy lifestyle from an early
age;

- inclusion in the content of preschool education and training of a variable component
(individual educational programs and trajectories within the educational areas of ‘“Health”,
“Communication”, “Cognition”, “Creativity”, “Socium”) in accordance with nature-
friendly qualities of a child’s personality and for ensuring individual development of a child of
preschool age;

- inclusion in the content of preschool education and training of the most important moral
norms and provisions with the aim of forming a preschool child's valuable moral orientations,
fostering a humane attitude to himself, to his family, to people, to the world around him;

- inclusion in the content of pre-school education and training of the humanitarian
component (primarily enrichment of the content of the educational areas ‘“Health”,
“Communication”, “Cognition”, “Creativity” with knowledge from the humanities),
a multilingual component (state, Russian, foreign languages) in order to form the spiritual potential
of the individual, the multilingual capabilities of the child of preschool age and ensure the effective
socialization of the child in modern society;

- ensuring the holistic content of educational programs for pre-school education and training
with the aim of creating a full-fledged developing space and providing comprehensive support for
the individual development of a young child.
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IV . Key areas for updating content
pre-school education and training

1. Health and physical development of the child:

- To educate children the interest and desire to lead a healthy lifestyle;

- instill cultural and hygienic skills;

- educate children in a careful attitude to their health;

- improve motor activity of children,

- develop interest in various sports;

- develop physical qualities (will, determination, endurance, courage).

2. Communicative-linguistic development :

- improve and enrich the speech of a preschooler;

- To raise interest in the state language and the need to learn it;

- use a variety of means of verbal communication in their native and other languages to
build relationships and interaction;

- To raise interest in the word of art and respect for the book;

- to form a culture of communication and ensure the interaction of preschoolers in the
process of joint activities with peers and adults;

- to educate the multilingual personality of a preschooler who has mastered his native
language, is ready to interact in the state and other languages, able to communicate with the outside
world through verbal and non-verbal means.

3. Cognitive development:

- to form in children a system of elementary knowledge about objects and phenomena of life
as a condition for mental growth;

- develop skills and cognitive activities;

- form a system of basic mental actions (analysis, synthesis, comparison, generalization,
classification, etc.);

- to develop in children of preschool age curiosity, initiative, independence in obtaining new
impressions, search and testing of alternative different methods of action, finding answers to
questions and solving problem situations;

- to expand the general ideas of the child about the world, himself, other people.

4. Social and personal development :

- To cultivate a humanistic attitude to the surrounding social and natural world;

- cultivate respect for the symbols of the Republic of Uzbekistan (coat of arms, flag,
anthem);

- to form moral qualities in preschoolers (feelings of national pride, humane attitude to
people, moral behavior);

- To cultivate love for their people, their spiritual culture and the culture of the
nationalities living in the Republic of Uzbekistan ;

- To cultivate tolerant behavior through harmonization of relations: child < child, child <
adult, kindergarten < family, family < child < kindergarten < society;

- Form a responsible attitude to the family, their people and the Republic of Uzbekistan ;

- familiarize children with the history and culture of the Uzbek people and the peoples living
in the country;

- to form a positive attitude to work, a responsible and creative attitude to different types of
labor;

- To cultivate a caring attitude to adult work, to people of any profession, awareness of the
importance of their work for others.

5. Creative education:

- to form an artistic and aesthetic attitude of children to the environment;

- acquaint children with different types, genres of art, Uzbek folk art;

- to form artistic and aesthetic representations, concepts and judgments ;
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- to introduce children to active artistic and aesthetic activities;

- to develop the artistic and aesthetic perception of children through the knowledge of the
customs, traditions and life of the Uzbek people and other ethnic groups inhabiting the republic ;

- to develop in preschoolers with the help of the game the need to transform the surrounding
reality, the ability to create new things;

- form ideas about the world, develop taste and moral feelings with the help of children's

toys;

- develop the creative abilities of the child in various types of children's games.

6. Work with parents :

- organize interaction with the family in a triad of subjective relations “child + parent +
teacher”;

- assist parents in mastering the methods and technologies of raising children of preschool
age;

- help parents acquire pedagogical knowledge in order to form the qualities of an educator;
- establish an open and trusting relationship with parents based on:

- honest and open communication;

- mutually agreed educational goals;

- open bilateral cooperation.

THE V . Mechanisms for implementing the development concept
pre-school education and training

Training of highly qualified teaching staff.

Material and technical equipment of preschool organizations.

Software and methodological support.

The introduction of new educational and information technologies.
Material and moral stimulation of participants in the pedagogical process.

VI . IN words the realization of the concept of preschool education

Organizational and managerial support consists in creating comfortable conditions for
the upbringing and education of preschool children; in the study, generalization and dissemination
of pedagogical experience of the best educators.

Scientific and methodological support is carried out by improving the qualifications of
teachers in the system of preschool education. Definition of the conceptual foundations of preschool
education. Development and introduction of a scientific base for modernization in the processes in
the system of preschool education. Development and implementation of variable programs,
educational and information technologies.

Psychological and pedagogical support consists in partnership and cooperation of teachers
- educators with the teaching staff of pedagogical universities and colleges, the community of
parents and public organizations in preschool education of children.

VII . Expected Content Updates
pre-school education and training

Formation in the Republic of Uzbekistan of an integrated system of preschool competency-
based education - the first stage of the national education system, to the greatest extent:

- taking into account the educational needs of the state, society, various categories of the
population, the personality of the child;

- providing high-quality educational and additional services;

- effectively adapting to the changing conditions of the modern world.

Quite honestly, many elementary teachers are much more comfortable teaching literacy than
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they arContainers in elementary classroom representing place value

Approaches to teaching place value differ depending upon grade level. In the primary
grades, place value is taught using many techniques; one of the most-effecive is using base-10
manipulatives, which come in different shapes for different place values.

After the focus of the early grades, in general, students possess an understanding of place
value by the time they arrive in the intermediate grades.

As a result, we are no longer focusing on identifying 1’s, 10’s, or 100’s places in a number;
instead, we focus on applying place-value understanding for everyday applications and solving
problems.

Simple games for repetition

All students need to understand how to apply place value to verbally say a large number.
This is tough for students and takes a lot of repetition and practice.

But repetition can be fun! Here’s how I handle it in my classroom.

This “game” is simple and can be fit in between other elementary math activities. I write a
large number on the board, something in the millions or even higher if | feel they need more of a
challenge.

Then in the morning, as they’re putting their personal whiteboards away after number
strings, they must file by me and read the number correctly. If they don’t read it correctly, they go
to the end of the line and come back through.

The children love it! It’s a fun challenge, but most importantly they get a little bit of that
one-on-one time with their teacher, which is always a huge motivatore teaching math. Literacy is
like a sprawling vine that covers all kinds of different skills. Therefore, it can be taught through
multiple methods and generally arrive at the same goal.

Math, on the hand, is very linear/sequential. It must be taught in a logical and organized,
step-by-step approach. A lot of elementary teachers are not comfortable with that and tend to move
on before the children have an extremely solid understanding of foundational concepts.

Of course, readers of my website will understand that | believe our future mathematicians
will suffer from this approach... as will your end-of-year test scores!

The articles in this section will help you create great mathematicians who will be well-
positioned for success in middle and high school.

Comparing numbers

Place value in intermediate grades really comes into play when we are comparing two
numbers. For example, when comparing the number 400,000 with the number 400, students need to
be able to express how much bigger the “4” is in the first number than it is in the second number
(it’s 1,000 times bigger).

I often mix in other numbers just to confuse them, such as having to compare 435,672 with
419. Of course, the answer is the same.

When teaching place value, we are trying to instill an awareness of size versus an awareness
of digits. The digits are simply mathematical symbols that must be placed within the context of their
position.

RECOMMENDATIONS FOR DEVELOPING BASIC COMPETENCES IN STUDENTS
THROUGH SPECIFIC SCIENCES

In the general secondary education system, students are required to develop basic
competencies along with science competencies. The formation of basic competencies in students
through the disciplines of the specific block of sciences should be aimed at applying the skills and
abilities acquired on the basis of the knowledge they have acquired in different situations.

In particular, it is necessary to teach the correct pronunciation, interpretation and free
communication of terms of specific disciplines in the formation of communicative competencies in
the formation of the state language, independent, creative thinking, written and oral fluency in
foreign languages.

Regular use of modern information and telecommunications means to expand the
opportunities for effective development of information competence in science teaching. Students
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are encouraged to use mobile devices (phones, tablets and other gadgets) to develop the skills of
searching, analyzing scientific information from a variety of sources, and working with information
while maintaining information security.

In the formation of competence for self-development to have universal qualities, love of
country, legal, economic knowledge, aspiration to innovation and independent decision-making on
the basis of acquired theoretical knowledge, progressive and innovative approach to society. It is
important to be aware of changes and learn to use them in everyday life.

Civic duty in the formation of socio-emotional and civic competence includes knowledge of
social and political development, emergencies, environmental problems, as well as the development
of organizational skills in understanding and preserving works of art, science and art.

VII1. Conclusion

The concept of development of preschool education and training is the most important
component of the modernization of the national system of preschool education, due to a number of
factors:

- updating the role and purpose of preschool education in the system of continuing
education;

- updating goals, objectives, principles, approaches, priorities in the system of preschool
education;

- A new vision of the key results of preschool education;

- transition to a competency-based model of preschool education.

This Concept outlined the strategic guidelines for the development of preschool education
and training, following which will contribute to:

- improving the resource support of the process of education and training of preschool
children (financial, material, technical, personnel, software, scientific and methodological,
technological);

- modeling of a high-quality, developing, health-saving, sociocultural environment in
preschool organizations;

- technologization of the educational process in preschool organizations;

— achieving the quality of preschool education in the Republic of Uzbekistan.

Foreign language lesson has its own specificity, unlike other school subjects; the main
objective of a foreign language lesson is the formation of intercultural communicative competence
of learners. At the present moment the global aim of teaching foreign language is involvement to
other culture and participation in dialogue of cultures. This aim is gained by the way of formation
the ability to intercultural communication. The process of teaching foreign language is organized on
the basis of communicative character tasks; teaching foreign language communication using all
necessary for this work means is a distinctive feature of a foreign language lesson.
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Introduction

A foreign direct investment (FDI) is a very popular method of investing overseas but
different from a stock investment in a foreign company. It could be purchasing of an interest in a
company by an investor located outside its borders and in most cases governments pay special
interest on them. It is a business decision to acquire a substantial stake in a foreign business or to
buy it outright as to expand its operations to a new region. Embedding modern technology across
the process of evaluating the business proposal could make a change in overall approach. It is
highly constructive and productive transformation that should be planned professionally, applied
systematically, and managed strategically. These computer-based solutions drives meaningful value
through better decision-making and consumer-facing applications. The proposed strategic
inclusivity is expected to increase the inflow of foreign direct investment thus optimize benefits to
the host country as well as the investors. From the host country’s perspectives, the new approach
may complete the application process faster than the traditional method. The decision making will
be more accurate and constructive as it supported by comprehensive fact-finding mechanism. The
forecast and estimate of costs, production, revenue, profit will be more realistic as it refers to
country specific historical data. From the investor’s standpoints, the proposed system provide
transparency and the undue delays due to people engagement is minimized. As a result, the host
country will attract more investors. Generally, investment promotion is a kind of matchmaking
exercise. The outcome leads to benefits to both parties coming to the negotiation table. This
research focuses its attention on modern information communication technology tools namely,
machine learning and neural network application to optimize the decision-making power of the host
country about selecting the best foreign investment.

Literature Review

Foreign direct investment (FDI) is an integral part of an open and effective international
economic system and a major catalyst to development (OECD, 2002). However, FDI in developing
countries has a bad reputation. It is sometimes considered as tantamount to postcolonial exploitation
of raw materials and cheap labour (Moran, Gorg, Seric, & Krieger-Boden, 2017). IBM defined
machine learning as a branch of artificial intelligence (Al) and computer science which focuses on
the use of data and algorithms to imitate the way that humans learn, gradually improving its
accuracy (IBM, 2020). In a laymen point of view, artificial intelligence is the simulation of human
intelligence processes by computer operated systems. Generally, filling a FDI application form is a
time consuming and tiring job. Similarly, the evaluation process also take a considerable time and
sometimes indefinite as the entire process in done manually. Many investors give up their interest in
certain investment locations at the initial stage itself due to bureaucracy and similar factors.
However, some countries manage this stage very methodically and investors always give priority
for them as they can commence the production/business activities within a short period. In manual
process the ability to make use of previous experience to expedite is minimal. Those countries who
fail to gain this competitive advantage tend to lose the FDI opportunities even if they own various
other advantages of resources to attract investors. This research is expected to derive at a
comprehensive strategic solution to current problems faced by host countries finding the best
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investors at shortest possible time using the modern technology. It equally benefits the potential
investors as time costs money. Therefore, completing the FDI proposal application process through
machine learning and neural network applications add values to countries those who wish to attract
investors and vice versa. Machine learning and neural network application are popular in today's
world and has caused much attention in business decision making. These are specific applications
of artificial intelligence (Al). Each of these branches of Al has different algorithms and each
algorithm specialized to perform specific actions. The mechanism proposed in this research is
founded in strategic inclusivity of machine learning and neural network applications.

The application process of an overseas business investment is usually cumbersome
phenomenon. Annexure 1 describes the content of a FDI application form which is self-explanatory.
If a government cannot operate a flowless investment application process the FDI in that country
will not prosper. All comparative advantages, advantages due to strategic locations etc. will be
useless if the investors are inconvenienced in the application process. This leads to create a bad
image about the country and continue to lose of potential investors to the hosting country. Delays
in government approvals and licensing have an opportunity cost for international investors
responding to concession auctions and solicitations for bids (Saeed & Lamech , 2003). Therefore,
countries those who need foreign direct investments always look for methods to simplify the
process and facilitate inflow of foreign exchange to the country. On the other hand, investors who
wish to invest in most lucrative country according to their evaluations lose opportunity commence
businesses in respective locations. Therefore, investors also benefited if a user-friendly investment
application process could be introduced. The business areas that traditionally provide the most
value to companies tend to be the areas where Al can have the biggest impact (Chui, Henke, &
Miremad, 2018). International trade refers to the exchange of capital, goods, and services across
international borders or territories (Edirisinghe, 2017).

Methodology

An exploratory study and comprehensive literature survey was carried out prior to an
opinion survey. A qualitative analysis based on interview with top official in relevant Ministries
namely, Ministry of finance, Ministry of industries, Senior officers of Board of Investment (BOI),
Sri Lanka, Department of Customs, selected leading manufacturing firms in the public sectors,
Private firms registered under BOI and non-BOI, and selected universities. Secondary data were
collected through domestic and international publications. Primary and secondary data comparisons
were done as appropriate. Since they were having general opinions rather than precise statistics,
comparing the findings of interview with the findings of literature review and identifying
differences between them was done. Contemporary reports and analysis of international institutions
such as International Bank for Reconstruction and Development (IBRD); The World Bank; United
National Industrial Development Organization (UNIDO); and World Economic Forum (WEF),
United Nations Conference on Trade and Development(UNCTAD) were studied extensively to
compare various trend and opinions. A case study was done to better understand if the analysis in
international reports is commensurate with the reality in the context of Sri Lanka and to ascertain
how far it can be helpful in the way forward.

Discussion and Conclusions

This research analyses the application of ML and NN application in FDI proposal
evaluation. The components of Al application can be evaluated based on the quality of the
information, duration of the process and quantity. The most suitable algorithms to evaluate each
component of the FDI application was determined based on the application of algorithms in the
literature. As a result of the analysis ML and NN algorithms were mainly used to forecast the
quality wise, and quantity wise future predictions based on the past data. The developed ML and
NN models trained by quality based, time based, and quantity-based input data were provided
accurate forecasted results. The decision of approval for a FDI project is based on the potential
value to the country’s economy that can be predicted when the project is commercially operated.
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Therefore, a dedicated model developed by ML, NN or combination of both can be recommend for
faster evaluating of the FDI application form. The factors stated in conceptual model will be
evaluated under relevant contexts such as government policies and political trends, legal
framework, environmental and ecological factors, cultural and societal realities, and technological
upliftment of the country etc. The proposed mathematical model will initially test using the past
data from the year 1978 to 2021. This approach may facilitate researcher to compare the model
output against the reality considering FDIs implemented in Sri Lanka since the commencement of
BOI Sri Lanka to provide a national contribution from this research. As a result, the model could be
fine tune to give most reliable forecast of new FDI proposals.

Most of the countries expect to provide jobs to their own citizens from the FDIs. The FDI
form should provide clear, comprehensive and accurate data in the first place as to decide what
benefits it brings to the country under human resource development perspectives. Countries are
keen to get realistic information about the estimated time frame for construction of buildings as the
ultimate benefits of the FDI to the country starts with commencement of construction work leading
to early completion. Installation of Machinery and commencement of manufacturing. Is the next
crucial stage. It should be clearly indicated the time plan for trial production and starting of
commercial production or service operation. On the other hand, estimated volume of production or
services for one year including quantity of exports, local sales and other KPIs to be advised in the
FDI application. While these requirements may change from country to country based on their
individual FDI objectives and government policies etc. the fundamental approach of FDI
application is some.
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AHHOTaUMs. DTa CTaThs MMOCBSIEHA UCCIEJOBAHNIO HA OCHOBE IIPOCKTHPOBAHUS yuyeOHUKA
aHTJIMACKOTO s3bIKa I CIENHATbHBIX Ienei (manee ESP), xoTtopoe B Hacrosiiee Bpems
MPOBOJUTCS B COTPYAHUYECTBE MEXJY MpernojaBaTeIsiMd UM CTyAeHTaMu TeXHHUYECKOro
yauBepcuteTa bpro B Yernickoii PecniyOnuke. HecMoTps Ha TO, 9TO Ha pPbIHKE AOCTYITHO OOJBIIOE
KOJM4ecTBO yueOHuKOB ESP mist paznuunbix obnactedt 00ydeHUs, MO-TIPEKHEMY PEIKO MOXKHO
HaWTH Te, KOTOPbIE OTBEYAIOT KaK MOTPEOHOCTSIM CTYACHTOB, TaK U KOHKPETHBIM TpPeOOBaHUSM
Kypca. O4eBUHO, YTO KaXK/Ias CUTyalus OOy4eHHUS! WIIU MPENoJaBaHUsl YHUKAJIbHA M 3aBHCHUT OT
Takux (aKTOpOB, KaK OrPAaHUYCHHUS, HalaraeéMmple Y4eOHbIMM IUTAHaMHU, JMHAMUKa Kjacca,
OXKMJIaHUSI M MOTHBaIMs ydammxca. HekoTopele TemMbl B ONMyOJIMKOBAHHBIX Yy4e€OHUKAX HE
COOTBETCTBYIOT KOHKpeTHOMY Kypcy ESP unu o6nactu oOydenus, u, KpoMe Toro, TpyAHO OXBaTUTh
OJTHOCEMECTPOBBII KypC TOYHBIM KOJMYECTBOM €IWHUI] ydeOHWKa. YacTo mpernoaaBaTeisiMm
MPUXOAUTCA JMOO aJanTUPOBAaTh CYIIECTBYIONIME Y4YeOHBIE MaTepHallbl MyTeM J00aBIICHUS,
yIaJeHUs1, YIPOUICHUs, U3MEHEHHSI TIOPSIIKa U 3aMEHBI, THO0 pa3pabaTeiBaTh CBOM COOCTBEHHBIC
Matepuaibl. CiaenoBaTebHO, BO3HUKAET HEOOXOAMMOCTh pa3padoTaTh MHAWBUIYATbHBIH YUeOHUK
U1 KOHKpeTHoro kypca ESP. Ilo 3TuM npuurHaM OCHOBHAs 11€JIb JAHHOTO MCCIIEA0BAaHUS COCTOUT
B TOM, 4YTOOBl YCTaHOBHUTH CBSI3b MEXIy nau3aiiHoM ydeOHuMKa ESP u ero wurteparuBHBIM
TECTUPOBAHUEM C LIEIbI0 OLIEHKH W peau3aiiHa TakuM 00pa3oM, 4ToObl y4eOHUK cTan Hambosee
MOAXOIAIINM YUeOHBIM MAaTEPUAIOM JJIsl LIEIEBOM TPYIIIBI. U3 CTyAeHTOB. Llenb cTaTbu COCTOUT B
TOM, YTOOBI COPMYIUPOBATH KOHIIEMIIMIO HCCIIEIOBaHUS Ha OCHOBE MPOEKTUPOBaHUS ydeOHHKa
ESP, nHameTuTh METOJONIOTHIO HCCIEIOBAHHS OCHOBAHHOTO Ha Ju3aiiHe yuyeOHHKOB ESP u
chopMyIupoBaTh MPEIBAPUTEIbHBIC TPUHIUIIBI TMPOEKTUPOBAHUSA, KOTOPHIE MOTYT CIYKUTh
MPUMEPOM XOPOIIeH MPAKTUKHU 7S y4UTENel, KOTOpbIe MBITAIOTCS pa3paboTarh W pazpadboTaTh
CBOM cOOCTBeHHbIE yueOHble MaTtepuansl ESP. J[BolicTBeHHbIE MPEUMYIIECTBO HCCIIECIOBAHUS Ha
OCHOBE TPOEKTUPOBAHUS MPHUBOJUT KaK K MPAKTUYHOTY MPOAYKTY, B JAaHHOM cilydyae Y4eOHUKY
ESP, Tak x npuHUMIaM gu3aiiHa, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO TEOPHH nu3aiiHa yueOHUKOB
ESP

KuroueBble cioBa: ucciieJoOBaHME HAa OCHOBE IPOEKTHPOBAHUS, YUEOHUK AHIIIMICKOTO
S3pIKa 7S CHEIMAlbHBIX [eei, OIleHKa ydyeOHHKa, CHUCTema KpPUTEpUEeB OIEHKH, BOMPOCHUK,
MIpEe/IBAPUTENIbHOE  TECTUPOBAaHUE, TMOCIEAYyIOIlee TECTUPOBaHHME, UTepalus, IPUHLHUIIBI
MIPOEKTUPOBAHUS

ITocTanoBka npod.emsbl. HccnenoBanme  Ha  OCHOBE  IPOEKTUPOBAHUSA  3TO
OTHOCHUTEJIbHO HOBBIM MCCIIeI0BAaTENbCKUM MOAX0/, KOTOPBIM Havascs Ha pyoexe XX—XXI Bekos.
OH COCTOHUT B CO3JaHMHU KOHKPETHOTO MPOAYKTa Ul MOTpeOHOCTENW 00pa3oBaTENbHON MPaKTHKH,
ero pa3pabOTKM M WTEpallMd B €CTECTBEHHOW cpele C IeNbI0 KPUTHYECKOTO Ppa3BUTHUS
JOMUHHUPYIOIIEH TEOPHH, Ha KOTOPOl OH OCHOBaH, WK pa3pabOTKU HOBBIX TEOPUN W MPHUHIIUIIOB
MIPOEKTUPOBAHUS BeIylINX K pedopme obpazoBanus [Hanpumep 1, 9, 10, 11]. Hens uccnenoBanus
Ha OCHOBE MPOEKTUPOBAHUS 3aKIOYAETCS B MPEOJOJICHUH pa3pblBa MEXKy TEOPUEN M MPAKTUKOM.
HccnenoBareneil 4acTo KPUTHKYIOT 33 TO, YTO OHM HEAOCTATOYHO 3HAKOMBI CO IIKOJIBHOW CPEIOH,
9100l A (EKTUBHO CO3/1aBaTh W U3MEPATh BIMAHHE BMemlareabcTBa. C JApyrol CTOPOHBI,
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NPAaKTUKYIOIIKME TPEnojaBaTeld CIUIIKOM YacTO 3aHATHIE M HEAOCTaTOYHO OOyuYeHBI, UYTOOBI
MIPOBECTH TILATEJIbHBIE MCCIEA0BAaHUA. DTOT TUIl UCCIEIOBAHUS JOJTOCPOYHBI U HUKIMYECKUI U
OH COBMEIIAET KOJIMYECTBEHHBIC W KaUYeCTBEHHbIE METO/bl cOopa naHHBIX. VcciemnoBaHue Taxke
BKJIIOYAET B ce0sl COTPYIHUYECTBO MEXIY HCCle[oBaTelsiMu U mpernonaasarensmu. [locpenctBom
MCCIIC/IOBAaHMsSI HAa OCHOBE NPOCKTHPOBAHUS TNpernojaBarein 0ojiee KadeCTBEHHO OTPAXamT U
YIIy4IIatoT IPaKTUKY B CBOEU €CTECTBEHHOU cpejie.

AHaIU3  NOCJHeAHMX  HccaenoBaHMd uW  myOiamkanmid.  brnaromaps  cBoemy
HaTypaJMCTUYECKOMY, COBMECTHOMY, IMKIMYECKOMY, HWTEPAaTUBHOMY M TEOPETHUYECKOMY
XapakTepy HCCIIEOBaHNE HAa OCHOBE IMPOEKTUPOBAHMS IMO3BOJSET MOCTENEHHO pa3paldaThiBaTh U
ornieHuBatTh yueOHUK ESP. bosee Toro, ero 1BoicTBeHHBIC MPEUMYIIIECTBO CIIOCOOCTBYET HE TOJIBKO
nu3aiiHy ydeOHMKa, HO W pa3pa0dOTKe MPHUHIMIIOB AW3aiiHa, BEAyIIUX K pa3paboTKe Teopuit
nuzaitHa yueOHukoB ESP. K cokameHuro, HeCMOTps Ha pacTyIIyl MOTPEOHOCTh B pa3paboTke
yueOHukoB ESP Ha 3aka3, cuctemarnueckas peanusanus npoekTupoBanus yaeouuko ESP Bce emie
orcyrcTByeT. O030p uccnenoBanuii [3] mokaszani, 4TO TOJIBKO JBA UCCIIEIOBAaHUS OBLIU MOCBSIICHbI
MCCIICZIOBAaHMSI HA OCHOBE MPOEKTHPOBAHUS YUEOHBIX MAaTEPUAIIOB S3bIKA JJISI CTICHUANBHBIX LIEIen
(LSP):

- pa3paboTrka y4eOHbIX MarepuanoB LSP mist kypcoB mcnanckoro si3bika [8] ¢ ymopoM Ha
HaBBIKM YTECHMs, B TO BPEMsl KakK JPYrHe MPOAYKTUBHBIC U PEIENTHUBHBIC HABBIKA HE SBIISIOTCS
MIPEAMETOM UCCIIEJOBAHNUS;

- mu3aiin kypca ESP [2], roe anamm3upyrorcss ydeOHbIe MaTepuaiabl B BHUJAC 3a1a4 U
npeseHTanmii  PowerPoint, HO wuccnenoBaHme HE BKIIOYACT KIIIOYEBYIO XapaKTEPUCTHUKY
HCCIIEIOBaHUsI HAa OCHOBE IMPOEKTUPOBAHUSA — CO3JAHME NPUHLMUIIOB JW3aliHa B pe3yibTare
HCCIe0BaHUE.

OcHoBHasi 1eJIb UCCIIEIOBaHKsI Ha OCHOBE IPOEKTUPOBAHUS y4yeOHMKA: Y CTaHOBUTH CBS3b
MeXay pa3paboTkoil ydueOHUKa Al MPEeroJaBaHUs AHTIUICKOTO s3bIKa i1 WH(GOPMAalMOHHBIX
texnonoruii (English for Information Technology) u ero urepatMBHBIM TECTHPOBAHHEM C IICIBIO
€ro OLEHKHU M HEeoOXOIMMOU mepenenKy, 4ToObl oH Obul Hanbosee MOAXOASIIUM UHCTPYMEHTOM
MIPEToIaBaHus M OOYYEHUs [UIS LEIeBOI Tpynmbl ydamuxcs. [I[poMexxyTodHbIe e 3aKIIF0YaroTCs
B CJIEIYIOIIEM:

1) [Moay4nTh HHPOPMAIHIO O KAYECTBE CO3IAHHOTO y4eOHHMKA Yepes3

a) CHCTEMBbl KPUTEPHEB OLIEHKH WHTETPUPOBAHHBIX B IMYHKTHl BOMPOCHUKA JUIS OIEHKHU
Pa3IMYHbIX aCIIEKTOB Y4eOHUKA;

0) mpeaBapUTEIbHOE TECTUPOBAaHME M IOCIEAYIOIlee TECTUPOBAHWE 3HAHMHM U HABBIKOB
yyalmxcs, KOTOpble Yy HUX ObUIM JI0 U NIOCJIE UCTIONb30BaHUs yueOHUKA.

2) ONTUMHU3UPOBATh KAUYECTBO MCCIICIOBAHHOTO YUeOHHUKA Yepe3

a) IepeesIKy U 3aBepllIeHue yueOHuKa,

0) IPOU3BOACTBO MPUHIIUIIOB JU3aifHA YUeOHMKOB aHTJIMICKOTO SI3bIKA TSI CHEI[HAIBHBIX
nesuen.

Bonpocs! ucc/ie10BaHus K EPBON MPOMEKYTOUHOM 1€ ObUIM ONpPEIeseHbl CIeIyOIUM
oOpazoM: 1) KakoBo kadecTBO MMJIOTHOM Bepcuu y4ueOHUMKA?; 2) KakoBo KadecTBO M3MEHEHHOU
Bepcun y4yeOHuKa? Bompockl ucciieoBaHUS KO BTOPOM NPOMEXKYTOUHOM IIeJM CBS3aHHOM ¢
MPUHLIMIIAMUA TOCTPOCHHUS yueOHHKA M TpoleccoB MNpoekTupoBaHus: 3) KakoBbl onTuManbHbIE
XapaKTepUCTHKU y4eOHMKA s TpernojaBaHUs aHTIUHCKOTO S3bIKAa Ui TIPEToJIaBaHUS
AHTJIMICKOTO sI3bIKA JUTS MHPOPMAIIMOHHBIX TexHooruii?; 4) Kakue n3MeHeHus: He00X0IMMO ObLIIO
BHECTH B OOINIyI0 KOHLENIMIO MUJIOTHOM BEpCHM Y4eOHHMKA HAa OCHOBE HKCHEPTHOM OLEHKU
yueOHuKa yuutensimu?; 5) Kakue n3mMeHeHHs HEOOXOIWMO ObUIO BHECTH B OOIIYI0 KOHLEMIUIO
NWIOTHOM BepcuM ydeOHMKa Ha OCHOBE OLIEHKM y4yeOHuKa cTylaeHTamu?; 6) Kakue maMeHeHus
HE0O0X0auMO OBUIO BHECTH B OOIIYI0 KOHIICTIIIMIO THJIOTHOHW BEpCHU ydeOHHWKAa Ha OCHOBE
pe3yiabTaTOB MPEABAPUTENBHBIX W MocieAyromux TecToB?; 7) Kakas onTuManbHas cTpaTerus
rpolecca NPOeKTUPOBAaHUS YUEOHUKOB aHTJIMMCKOTO S3bIKA JUIS CIIEUAIbHBIX Lieei?

Metononorus. lVccienoBaHue cOCTOMT W3 IMOATOTOBUTENIBHOTO 3Tala MU TPEX ITAloB
peanuzauuu: [loocomosumenvuvili 3man BKIIOYAET H3YUYEHHUE COBPEMEHHOTO COCTOSIHUS U
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pa3paboTKy HHCTPYMEHTOB HUCCIIEAOBAHUS (3TO OTHOCUTCS K BOIPOCHUKY M TecTaM). [lepguwiii sman
peanuzayuu  coctout w3 chueayrommx — 1maroB  (Puc.  1):  IlepBeii  mar 31O
MMIUIEMEHTAIMsS/OCYIIECTBIICHNE YIeOHUKA B Ipoliecc oO0ydeHus. BTopoil mar BkIrO4aeT B ceds
cOOp M OpraHW3alvIo JaHHBIX.3aTeM JaHHBIC aHATH3UPYIOTCA U WHTepnpeTupyroTces. [locie Toro
crenyer o0CyKIeHHUE PEe3yNIbTaTOB, Mepe/eiKa yueOHNKa U UTEpalusl (6mopou sman peaiu3ayuu).
B 3akirodenue, mpou3BOJACTBO MPHHIIMIIOB JM3aliHA U OKOHYATEJIbHAsi BEPCUSl YUCOHUKA SIBISTFOTCS
PE3YJIbTaTOM UCCICIOBAHUS (mpemuil 3man peanuzayuu).

PASPABOTKA WHCTPYMEHTOB MCCNEQOBAHWA

!
N

WUMNNEMEHTALIMA YYEBHWUKA

}
N

CEOP W OPFTAHU3ALIMA OAHHbIX

!
N

AHAITUI W UHTEPNPETAUMA OAHHbIX

!

N

WTEPALIKMS

OBCYXAEHWE PE3YNLTATOB

|
N

PEOM3AWH YYEBHUKA

N N

NPAKTUYHBLIV NPOAYKT NMPUHUMUMNbI AU3AUHA
Puc. 1. Ilpounecc urepanun

HccnenoBarenbckue BbIOOpKHU. IlepBas mccnenoBarenbckas BbIOOpPKa BKIJIIOYATA JECATH
yuuTened aHrimiickoro s3pika  Kadenpbl HMHOCTpaHHBIX  S3BIKOB M TpEX  yduTeseu
WHPOPMAIMOHHBIX TEXHONOTHH Ha @akynbTeTe OJIEKTPOTEXHUKH U KOMMYHUKAYUOHHBIX
TexHosioruii. Bo BTopoii nccnenoBarenbckoil BEIOOpKE OBIJIO CTO BOCEMBJIECST CTYIEHTOB IEPBOTO
kypca  @akymbreta  MH)OPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TeXHOJOTHH  TexHmueckoro
yHHUBepcHTeTa B ropoze bpHo.

Kateropuu u KpuTepum oueHKH yueOHuKa. BompocHuk cocrosii w3 6 Kateropuit
KOTOpbIE OBIIIN pa3zieieHbl Ha 24 KpUTepusl.

1) Obwue yenu yuebHuxka — OHYM CBSI3aHBI C IETSIMUA M3JI0KEHHBIMH B IPOTpaMMe 00yUeHHS
aHIJIMHCKOMY SI3bIKY B 00JIACTH HCIOJIB30BAHUS A3bIKa U IPOPECCHOHATIBHOTO COIEPIKAHUSL.

2) Yémrkoe pacnonodcenue — BKIIOYAET B CeOsl KPUTEPUI PACIIOIOKEHUS TEM H YPOKOB B
JIOTHYECKON MOCIeI0BATEIbHOCTH U KPUTEPUH CUCTEMHOCTH TEKCTOB U 3a/1a4.

3) Koppexmnocms — BKIO4aeT B ce0s NpodeccHOHaNbHYIO ¥ JHMHTBUCTHYECKYIO
KOPPEKTHOCTh YUeOHHUKA.

4) I[Tompebrnocmu yuawuxcsi, KOTOPbIC BKIIOYAIOT B CEOSI:

4.1) /Jlocmynnocms — HOCTYIIHOCTh YPOBHS TEKCTOB W 3aJaHHW s SI3BIKOBOTO H
pohecCuoHaNBbHOTO YPOBHS CTYI€HTOB.

4.2) Pyxkogoocmeo o0byueHusi — WCIOJb30BAaHHE TPaQUUECKUX CPEICTB ISl KOHTPOIS
BHUMAaHHS, CO3JaHUE MPOOJEMHBIX 3alaHWid, 3a1ad JUIsi CaAMOCTOSTEIBHOH paboThl M pabOTHI B
napax WM TpyNnax, JTUAAKTUYECKONW pPOJIM HarysIHOTO MaTepuala, 3a4ad JUlsl TMOBTOPEHUS U
KOHCOJIMJIAINN yIeOHOW IPOTPaMMBI.

4.3) Momusayuonnvie xapakmepucmuki — AHTEPECHOCTb TEKCTOB U 3aJaHUH.

5) Jlunesucmuueckuii Konmenm — aJJeKBaTHOCTh CIIOBApHOTO 3aIiaca, IMOJICPKKa CTpaTeruii
M3yUYEHHs CIIOBApHOIO 3araca, I0CTaTOYHbIE 33aui JIJIsl YCBOSHMS JIMHIBUCTUYECKUX CPEICTB IS
BBIPQ)KEHUSI KOMMYHHKATUBHBIX (DYHKIIUH.

6) Peuesvle HagbiKU — CTETICHB MPEICTABICHHS 33/IaHHI 110 OTJECIBHBIM PEYEBbIM HaBBIKAM
Y TIOJJIEPKKa Pa3BUTHUS HABBIKOB M CTPATETHI WHIMBHYyaTbHBIX PEUCBBIX HABBIKOB.
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dDopMa npeIBaApUTEJbHbIX H MOCAEAYIOIMX TECTOB. TeCThl COCTOSUIM U3 TPEX YacCTeu:
ynoTpebyieHHe s3blKa, YTE€HHE M ayAupoBaHHEe. MakcuMajabHOE KOJIMYECTBO IMYHKTOB M 0alljioB
ObuT0 cembaecsaT nBa. [lorpannynblil 0ayT OBLT CEMBIECAT MPOLEHTOB, YTO COCTABISET MATHACCAT
0asoB.

PesyabTaTsl ucciaegoBaHusi. Ha ocHoBe 0000mieHHsT pe3ylbTaTOB OOOUX ITaroB
uccieoBaHusl (MpeiBapuTeIbHOE U MOCTTECTUPOBAHUE U BOIPOCHUK) MbI YBUJIENH, YTO MUWJIOTHAs
BepcHs yueOHHMKA UMeNa Kak cliadble, TaK U CHIIbHBIC acTieKThl. CHIIbHBIE acTIeKThl Y4eOHUKA ObUTH
ClIeAyIOIIHNE:

- pa3HOOOpAa3HbIE 3a/1a41, KOTOPHIE MO3BOJSAIOT YUalIMMCsl padoTaTh B apax U rpymnmnax;

- KOJIMYECTBO 3a/1a4 Ha Pa3BUTHE PA3rOBOPHBIX HABBIKOB;

- TeMBI B Y4€OHUKE U3 MPO(HEeCCHOHATLHOM 00JIACTH CTY/ICHTOB,;

- pPa3BUTHE PEUYEBBIX HABBIKOB U CTPATErHii C IOMOIIBIO PEUEBBIX 3a/1a4;

- IIUPOKUI CIIEKTP CIOBApHOIO 3amaca,

- rtpaduueckas auddepeHIUaAUd Ppa3IMUYHBIX YacTed ydeOHOW mporpamMMmbl  JUIst
PYKOBOJICTBa 00y4eHUs, BKJIIOYAs MOAYEPKHYTOTO KITFOUEBOTO CIOBAPHOTO 3a11aca;

- IUJIaKTU4ecKast GyHKLNS BU3YaJIbHBIX CPEJCTB yUeOHHKA.

V3MeHeHHs B TUJIOTHOM BEpCUU YUeOHMKA BKITFOUAIIH:

- YBEJIMYMUThH CJIOKHOCTb CIYIIAHUS OTPBHIBKOB M BBIINOJIHEHHS 3a/1a4, KOTOPbIE MO3BOJIAT
CTy/IeHTaM OOJIbIIIe Y3HATH O HABBIKAX U CTPATETHUIX CIIYIIAHHUS,

- ZIONIOJIHUTD 3aJ1auyl JUIs TIOBTOPEHUS M YKPEIUIEeHUsl yueOHOro MaTepHana,

- IOTIOJTHUTD 3aJ[a4¥ JUTS BRIPKCHUS Pa3TMIHBIX (YHKITHIA;

- aKTyaJIM3UpOBaTh HEKOTOPBIE TEKCTHI,

- IOTIOJTHUTH OOJIbIIIEe KOJIMYECTBO MPOOIEMHBIX 3a/1a4;

- U3MEHHUTh U JIONOJIHUTh HEKOTOpble 3aJaud, YTOObI CTYJIEHThl MOIJIM pelaTbh Hux
CaMOCTOSITENILHO;

- peIaKTUpOBaTh rpadMuecKuil acrekT yuyeOHHuKa.

Tenepsp mocienyer peamsailH y4eOHHMKa, a TaKKe BTOpas M TPEThbS HTEPALUHU, KOTOPHIE
BKJIIOYAIOT €ro MOBTOPHYIO pealM3alllio, aHaJIU3 U OLEHKY, YTO IMPUBEIET K CO3/1aHUI0 OOJIBLIETO
KOJIMYEeCTBA NPHUHIMIIOB JW3aifHa, CBA3aHHBIX KAaK C TEOPHEH, TaK M C MPAKTUKOH pa3pabOTKu
yueObHukoB ESP. 3atem mbl yBuAMM, ObUIM M 3(PPEKTUBHBIMH MOJU(UKAINU, MOJyYCHHbIE B
pe3yJibTaTe MepBOTro U BTOPOIO ITANOB pean3allii, U B KAaKOH CTETIEHH.

3akmouenue. Ha ocHOBe pe3ynbTaToB 5 pazpaboTana HaOOp MpeIBapUTEIbHBIX PUHIIUIIOB
MPOCKTUPOBaHUs. Bo-TiepBhIX, OCHOBHOW Iienbi0 co3fanHus ydyeOHuka 1o ESP nmomkxHOo OBITH
BKJIFOYEHHE TAKHX 3aJaHUM, KOTOpbIE B MEPBYIO OYepe/lb 00ECIeUynBatOT MHTEIPalMI0 OT/IEIbHBIX
HaBBIKOB B paMKax OJHOIO 3aJaHus, T. €. JOJDKHBI MOJJEepKUBaTh pa3BUTHE Oojiee 4eM OJIHOTO
HaBbIKa [4, 6] U B TO *e BpeMs crocoOCTBOBATh NMPUOOPETEHUIO HOBOM JIEKCUKU MIIM SI3BIKOBBIX
cpeacts. [IpuMepom Takoi WHTErpaluu SIBIISTIOTCS 3afanus u3 yueOnuka English for Information
Technology, rae 3amaHusi Ha aygUpOBaHHE CHOCOOCTBYIOT HE TOJNBKO PAa3BUTHIO HABBHIKOB
ayMpOBaHus, HO U Pa3BUTUIO HAaBBIKOB T'OBOPEHHUS, a TaKXkKe 3aKPEIUIEHHIO HOBOT'O CIIOBapHOTO
3araca MoCcpeICTBOM CJIEIYIOUINX MapHbIX WM PYIIIOBBIX 00CYKASHUI Ha mpobiema.

Manee, kaxapiil ypok B yueoHuke ESP nomkeH ObITh CTPYKTYpHUpPOBaH BOKPYT OIpE/IEIeHUN
JIEKCHKH, CBSI3aHHBIX C ero TeMoi. JIeKcHKa cHCTeMaTH4ecKu BCcTpeyaeTcs B Mpo(ecCHOHANTbHBIX
JEKUHUAX AJIs HE HOCUTENIEH S3bIKa, U TIO3TOMY «JIMCKYPCHUBHAs POJIb ONpeAeNeHUI MoT4epKUBaeT
TOT (hakT, YTO 3HAHHE TEXHUYECKOH JIEKCUKM OYEHb TECHO CBS3aHO CO 3HAHMEM NpeAMETHOU
obnactu» [/, ctp. 323]. Crircok ciioB ¢ (OHETUYECKON TPAHCKPUIILUMEH B KOHIE KaKJOT0 ypoKa B
yueOHUKE MO3BOJISET YUALIUMCS ONPEIEIUTh, Ha KaKHX CJIOBaX M TEXHUYECKON TEPMHUHOJIOTHH UM
HY>KHO COCPEJOTOYUTHCS U KaKHe CIIOBA OHU MOTYT BCTPETUTH B (PMHAIBHOM TECTE.

JlpyruM BaXHBIM TPUHITUIIOM TU3aifHa SBJISETCS YacTOE MOBTOPEHHE KITFOUEBBIX CIIOB
BHYTPH JIaHHOTO YpOKa U UX MOSIBJICHUE B CieAyromux ypokax. Kak ormeuaer Nation [7, ctp. 329],
«€CJI KOHKPETHOE CJI0BO BCTPEUYAETCS TOJIBKO OJMH Pa3, OHO MOXET ObITh OpeMeHeM, HO €CIIM OHO
MOBTOPSIETCSl B yU€OHHUKE HECKOJIKO Pa3, TO MEepBOHAYAIbHBIE YCUIIUS MO OOYYEHHUIO OKYIAIOTCS



89

BO3MOYKHOCTBIO HCIIOJIb30BaTh 3TO OOy4YE€HHE CHOBA, KOT/A CIOBO MOBTOpsieTcs». [Ipuobperenue
CJIOBApPHOTO 3aIaca TaK)Xe TECHO CBSI3aHO C Pa3BUTUEM PELENTUBHBIX U MPOTYKTUBHBIX HABBIKOB.

3amaHus Ha YTCHUE, ayJAMPOBAHUE U PA3TOBOPHYIO peyb B yueOHukax ESP nomxHbI ObITH
COCTaBJICHbl TaKMM OOpa3oM, 4YTOOBI MPU HMX BHIIOJHEHUHM Yy4YalllUecs MOIJIM HCIONb30BaTh M
IIOCTENIEHHO ITPUOOpPETaTh CIOBAPHBIN 3aI1ac, CBA3aHHBIM C KOHKPETHOM TEMOM. JTO coriacyercs ¢
THUIIOTE30M Harpy3kd Ha BoBieueHHe XajictuHa u Jlaydepa [5], KoTopbie OOBACHSIOT, YTO
npuoOpeTeHne CJIOBAapHOTO 3amaca 3aBUCHT OT HAarpy3kd Ha BOBJICUEHHE 3aJadd, TO €CTh
KOJMYECTBa MOTPeOHOCTH, IMOMCKAa M OLEHKHU, KOTOpble OHa HajaraeT. [lpu mnpencraBieHuu
clioBapHOro 3amaca B yueOnnke ESP takke He0OXOAMMO yYUTHIBATh Pa3iIMYHbIE CTUIH OOYyUCHHS
yuaimxcs, rpaduuecky BbIAENss KIIFOUEBOI CIIOBApHBIH 3arac B TEKCTE U MPEICTaBIIAs CIOBAPHBIN
3arac ¢ MNOMOILBIO BU3YaJIbHBIX CPEJICTB U ayAHO- WA BUEO3AIIUCEH.

Hakonen, 3amanus u paciictBus B yueOHmke ESP  1M0DKHBI TMO3BOJUTH  yYaIIUMCS
npuoOpecTH JTMHTBUCTUYECKHUE CPEICTBA /ISl BRIPAXKEHUS S3BIKOBBIX (DYHKIIUI B PA3IMYHBIX POJISIX
M KOHTEKcTax B  obmacTd MHGOPMAlMOHHBIX  TexHoJorud. B ydyeOHuke pasnessl
«KommyHukaTiuBHbIE (YHKIIMU» OCHOBaHBI Ha moaxoje «lIpe3eHTanusi mpakTuka Mpou3BOACTBO»
(PPP). B Hauajge KaxXIoro pasjeia KpaTKO OOBICHSAETCS MCIIOIb30BAaHHE JAHHOH S3BIKOBOM
(YHKIMU U CHHCOK S3BIKOBBIX CPEJICTB, BKIIOYAs MPUMEPHI MPEIOKEHUH, B KOTOPHIX BbIJEICHA
KIIIOUeBasi CTPyKTypa. 3areM cjenyeTr 3afaHue, B KOTOpPOM ydyalluecs 3arnojHSIT WId
COIIOCTABJIAIOT PA3JIUYHbIE BBIPAKEHUS C TEKCTOM MM H300paXKEHHEM WM B COOTBETCTBUU C
npociymuBanueM. HakoHell, yyamuyecs MOTYT OBIaIeTh SI3bIKOBBIMH CPEJCTBAMH B BUE 3aJJaHUI
U MEPONPUSITUMN, HAIPABJICHHBIX Ha Pa3BUTHE HABBIKOB TOBOPEHUSI.

OnHO W3 OCHOBHBIX MPEUMYIIECTB HCCIECIOBAaHHUS HAa OCHOBE MPOEKTUPOBAHUS YYEOHUKA
ESP, nmpencraBneHHOTO B 3TOM CTaThe, SIBISETCS ONMUCAHUE MpOIEcca HMCCIEIOBAaHUS, KOTOPOE
no3BosisieT mpenojaBarensiMm ESP kak aBropaM ydeOHBIX MaTepHalioB Cpa3y y3HaTh O KauecTBE
CBOETO MPOJIYKTa U, CIIEI0BATENILHO, IPUMEHUTh CBOU 3HAHUS HA MPAKTUKE.

[Ipumeuanue: DTa cTaThsl MOCBAILEHA BCEM YKPAUHCKUM CTyJIEHTaM TeXHHYeCKOro
yHuBepcuTera B bpHO U ux cembsam. S 3a Ykpauny.
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Innovation has been the subject of serious discussions and research in terms of various
scientific fields in both social and technical sciences for centuries. They become "the emblem of
modern society" and a "panacea for solving many problems and a phenomenon that needs to be
explored " [7]. It is no coincidence that our era is defined as "infatuation and pursuit of innovation™
[8]. In fact, the concept of innovation is not new and goes back centuries, continuing to enrich itself
constantly. The follow-up of its historical course of development on the basis of the use of a
historical approach makes it possible to track in which direction it has evolved in accordance with
the profound and meaningful changes in the economy, politics, technology and society.

From the middle of the 20th century to the beginning of the 21st century, the study of
innovation, innovation development, and innovation process attracted serious interest from
scientists, specialists, entrepreneurs, managers, public figures, and politicians. Over the past decade,
attention to innovation and industrial development has grown strongly. The great importance and
relevance of the issue of innovation and the innovation development of the industrial enterprises is
also reflected in the increasing number of publications and discussions and the serious research
interest in them. The number of scientific publications in the world-recognized Scopus and Web of
Science databases has dramatically increased dozens of times, witnessing the recognition of
innovation as a key topic and priority not only from an economic and managerial point of view, but
also from a technological point of view.

This is understandable, as business and technological progress are closely linked to
innovation and business innovation development [9], the national innovation system, and the
innovation capacity of industrial enterprises. They are a driver of economic growth and a basis for
achieving a higher level of economic development at a national and international level. Numerous
studies confirm that innovation is an essential condition for the survival, business sustainability and
successful development of an industrial enterprise in the long term [12]. They are crucial for the
functioning of the economy and industry, which becomes even more important in crisis times and in
the context of the need for a rapid post-crisis recovery. The theory proves that innovation leads to
higher productivity, and as it increases, the volume of goods and services produced to be realized
for consideration in the market increases.

Moreover, competitiveness and efficiency are closely linked to innovation activity and
innovation performance of the specific enterprise, the whole industry and the national economy.
Therefore, the topic of innovation and the means of promoting and intensifying the innovation
activity of industrial enterprises do not lose their relevance and have been the subject of discussion
in recent decades. It is increasingly being discussed in the context of the need to find right paths to
economic recovery following the global covid pandemic, the course and depth of which affect
businesses in general and the industrial sector in particular, making difficult to predict the
perspectives. Economic theory has shown that the development of new ideas is a big part of the
growth of any industrial business at any time.

At a micro level, innovation is often recognized as a key factor for competitiveness and
market survival and ultimately refers to the success of the industrial enterprise in the current
challenging environment, which requires creating and providing greater added value to stakeholders
[1, 5, 12]. Moreover, the involvement of stakeholders themselves in the planning of the innovation
process, and even in its implementation, allows for a better satisfaction of needs and thus greater
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usefulness and added value. Some authors therefore point to the intensification of communication
with stakeholders as a driver for development and the imposition of open innovation as a driver for
development [1, 2, 5].

In the face of an economic crisis, shrinking markets and delayed investment activity, a
rethink of long-term priorities is needed, and the introduction of innovation in industrial enterprises
would have an impact on increasing the flexibility and sustainability of their markets in such
conditions. In this context, the importance of innovation from a socioeconomic standpoint is
justified by the fact that it is a carrier of novelty and value, a driver of change and sustainable
improvement, and thus of progress toward a more productive, high-tech, competitive, and
modernized economy.

Innovation has therefore become an integral part of the activities of any industrial enterprise,
given the development of the global economy and markets and the strategic development strands
enshrined in the European Union (EU) framework. The theory justifies the following dependency:
companies relying on innovation in their strategy are advancing significantly faster than those that
are not actively involved in innovation processes and are not innovators. Given the high market
dynamics, the latter have been difficult to keep on the market for a long time, as they cannot fully
meet consumer needs and they gradually lose competitive advantages and market share.

There is another dependency on the size of the business itself, regardless of which industrial
sector the enterprise itself operates in. As the size of the enterprise grows, so does its innovation
activity and potential, and large enterprises are much more innovative than the small ones. This
gives rise to the search for ways to support and promote the innovation activities of these
enterprises through the implementation of more flexible innovation models, leading to an increase
in innovation capacity and potential. In a crisis, it becomes even clearer that businesses that can
come up with and use new strategies have a better chance of surviving in a competitive environment
than those that don't [3].

On the other hand, dynamics and changes in the external environment of the enterprise
support and stimulate the processes of change and, as a consequence, the search for and realization
of innovations [2]. In this context, the role of innovation in economic, industrial and technological
development, in particular in times of crisis and where necessary for rapid, sustainable and
consistent post-crisis recovery, is significant and recognised. Innovation is therefore often referred
to and used as an effective tool for adapting and managing change, thereby helping to stabilise and
ensure the viability, growth and development of industrial business.
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Abstract. Child death and mothers who suffer from child death are a public health concern
in Sub-Saharan Africa. The location and associated factors of child death and mothers who suffer
child death were not identified. To monitor and prioritize effective interventions, it is important to
identify hotspots areas and associated factors. Data from nationally representative demographic and
health survey and Multiple Indicator Cluster administrated in 42 Sub-Sahara Africa countries,
which comprised a total of 398,574 mothers with 1,521,312 children. Spatial heterogeneity
conducted hotspot regions identified. A mixed-effect regression model was run, and the adjusted
ratio with corresponding 95% confidence intervals was estimated. The prevalence of mothers who
suffer child death 27% and 45-49 year of age mother 48%. In Niger, 47% of mothers were suffering
child death. Women being without HIV knowledge, stunted, wasted, uneducated, not household
head, poor, from rural, and from subtropical significantly increased the odds of the case (P<0.05).
The spatial analysis can support the design and prioritization of interventions. Multispectral
interventions for mothers who suffer from child death are urgently needed, improve maternal health
and it will reduce the future risk of cases.
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Figure 1. Interpolation of mothers who suffer at least one child death: the interpolated
continuous images provided by the interpolation ordinary kriging. The colour through bold
blue to bold red indicates an increase in the prevalence of mothers who suffer from child
death. Tis analysis was carried out at SAGA GIS
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THE DISPERSION EQUATION FOR ACOUSTIC WAVE PROPAGATION IN THE
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Abstract: We investigate the propagation of acoustic energy in the stratified ocean and in
the almost stratified ocean. The investigation of the simple acoustic wave propagation problem in
the ocean is based on the analysis of the acoustic wave equation and its solution given by a
dispersion equation. The traditional way to find the dispersion equation of the problem is under the
treatment of stationary problem and the characterization of the physical properties of the stratified
ocean by its boundary conditions, these conditions are applied to the Helmholtz equation for a two
fluid channel where sound speed and density are constant values. In the last years, the development
of the methodology known as spectral parameter power series and the transversal Sturm-Liouville
operator has permitted the numerical research of the transmission loss of the acoustic field in the
almost stratified ocean.

Keywords: Propagation of acoustic energy, stratified ocean, almost stratified ocean, wave
equation, dispersion equation.

The analysis of the transmission loss of the acoustic field in the stratified ocean takes in
consideration a fluid layer

ﬂ —{(x,z) €R%,0 <z < H},

where x is the horizontal variable and the z vertical variable. The stratified layer has a
thickness H(z € [0, H]). This layer is over on a homogenous fluid bed that can be written as

ﬂ+= ((x,z) € R%,z > H}.

H
The fluid layer has a speed sound c,(z),z € [0, H] and density p,(z),z € [0, H]. These

features in the homogenous fluid layer are considered as ¢, > c¢; and p, > p;. The wave equation
of this acoustic phenomenon is written as
c?0fp—0fp—r~'0p—0;p=0 1)
The sound pressure is p and the generation of the acoustic energy whit radial frequency w =
2nf is given by the source
e(t) = exp(iwt)
The following equations are obtained after algebraic treatment and applying separation of
variables to equation (1),
(07 + [kf —khDY(2) =0, 0<z<H )
(07 + [kZ — ki DY(2) = 0, z>H ©)
Where k;, and y,, are the trapped modes and the wave numbers k%, = w?/c?,. It is
necessary to establish boundary conditions to solve equation (1) through the system given by (2)
and (3). The simulation of the boundary of the ocean with the atmosphere on the surface of the
ocean is written as
P1(2) =0 4)
The continuity of the acoustic pressure on the interface and the continuity of the normal
component of the fluid particle velocity respectively are
Y1 (H) =Y, (H) (5)
p1 0,1 (H) = p3 10,3, (H) (6)
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Accepted solutions for these boundary conditions in layers 0 < z < H and z > H are given

P1(2) = sin kI + 13z (7)
2(2) = Crexp [Vva — K2z — H) | + Coexp [y — K3 (z — )] (8)

The algebraic manipulation of expressions (4-8) conduces to the dispersion equation

K +v2,
tan/ k? + y2 H e €))

P2 [vh—k}

by

The roots of this equation can be find applying numerical methods. Its solutions permits to
compute the transmission loss of the acoustic field generated by a point source in the stratified
ocean with dependence of depth and horizontal distance of the source and receptor. For the study of
the behavior of the acoustic fields in the almost stratified ocean a system of partial differential
equations is proposed in the form

(Ax + p(2)0,071(2)8, + k2 (2))u(x,z) = —=8(x,z — zy), ze(0,H) (10)
(A, + 02+ kDu(x,z) =0, z€ (H, +) (11)
where A, is laplacian operator. The conditions for the treatment of equation (1) are valid for
this problem described by (10-11), however the solution is seek on the form
u:(x,2) = ; a;(x)p;(x, z)exp[isj(x)/e] + 0(e?) (12)

In (10) @;(x, z) are iegenfunctions of the transversal Sturm-Liouville operator and s;(x) is

the solution of the eikonal equation

2

(2Vs;(x))" = 13 (x) (13)
And ujz- is an eigenvalue of the vertical problem connected with the problem of (1-6).

Applying the spectral parameter power series methodology the dispersion equation is given by
D(w) = u f(H,w +f,(Hum) =0, 0<pu<ki—k (14)
Conclusions. Equation (14) is analyzed by the methodology of spectral parameter power
series where the sound speed of the ocean can be considered as a function of the depth. This
consideration permits to take into account some variations of the physical features of the ocean as

temperature and pressure. This represents advantage in comparison with the methodology presented
in (1-9).
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Abstract. The end of the twentieth century caused the emergence of global warming. This
leads to flooding of low-lying islands and some coastal cities, increased flooding, the occurrence of
droughts and desertification of large areas of the globe. In addition, the number and intensity of
storms and hurricanes are increasing, agricultural disasters are occurring.

Time criteria are considered good indicators of climate change occurring in their catchment
areas. Spring snowmelt is the main water resource for a large number of rivers in the world, such as,
for example, the small Zab River in Iraq.

The early advance of the time criteria of the flow hydrograph resulting from snowmelt may
affect the storage efficiency and operation of reservoirs located on the river. This will require
consideration of hydrological changes in water resource projects.

Keywords: climate change, spring pulse, Small Zab, river runoff, early onset.
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AHHOTalII/[SI. KOHeI_[ ABaaarToro BE€Ka BbI3BaJl BOSHUKHOBCHUC ri100aJILHOTO MOTEIIEHUS.
OTO NPUBOAUT K 3aTOMJICHUIO HHU3MEHHBIX OCTPOBOB M HEKOTOPBIX NPHOPEKHBIX T'OPOIOB,
YCUJIEHUIO HaBOJAHEHU, BOBHUKHOBEHUIO 3aCyX U OMYCTHIHUBAHUIO OOJBIINX TEPPUTOPUN 3€MHOTO
mapa. KpoMe Toro, yBeaumunmBaeTcs 4MCIO MU MHTEHCUBHOCTH IITOPMOB M YParaHoB, BO3HHMKAIOT
CeJIbCKOXO03SCTBEHHBIE KaTaCTPOQHI.

Kputepun BpeMEHHM CUHTAIOTCA XOPOLIMMM HWHAMKAaTOpaMM W3MEHEHHUs KJIMMara,
MIPOMCXOJSIIET0 B MX BOAOCOOpHBIX OacceilHax. BecenHee TasHMe cHera SIBISIETCS OCHOBHBIM
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BOJIHBIM PECypcoM isi OOJIBIIIOrO KOJIMYECTBA PEK MUpPa, TAKUX Kak, Harpbmep, Manas peka 3a0 B
Upake.

PanHee omepexeHHe BpPEMEHHBIX KpUTEpHEB ruaporpada CToKa, BO3HUKAIOIIEE B
pe3ynbTaTe TasHUS CHera, MOXET MOBIUATH Ha A(PQEKTUBHOCTb XPAHEHUS M OSKCILTyaTalUIo
BOJOXPAaHWIHIN, KOTOPBIE PACIONIOKEHBI Ha peke. JTO moTpedyeT ydeTa THUIPOIOTHYESCKHX
M3MEHEHUH B MIPOEKTaX MO BOJHBIM PECYPCAM.

KiroueBble cJioBa: M3MCHCHHE KIIMMaTa, BECCHHHMU MyNbc, Manbiii 3a0, pedHOll CTOK,
paHHEee HACTYIUICHHUE.

B nmpemenax wupaHCKMX M HMPAKCKHX 3€MeNIb BOJAA SIBISETCA OJHMM W3 Ba)KHEHMIIUX
WMCTOYHUKOB, MUTAlONMX peky Maunbiii 3a0. Peka cumraercs ONHMM W3 BaKHBIX IMPUTOKOB,
BIIQJAIONINX B peKy TUTp BHYTPH UPAKCKUX 3€MeEJIb.

Ha pucynke (1) mokazana kapra pacroyIOXEHHUs BOJHBIX PeCypcoB g peku Maibiit 3a0.
Takum oOpa3om, KpailHe Ba)XHO M3yueHHE M3MEHEHHs KiMMaTa (M3MEHEHHUs BO3/AyXa) U oOIIiero
MECSYHOI'0 KOJIMYECTBA OCAJIKOB, KOTOPBIE BBINIAAAIN B ITOCIEIHUE IECATUIETUSA. DTO YUUTHIBAETCS
npu pa3paboTKe amanTHPOBAHHBIX M aJalTUBHBIX CTPATErHil HSKCIUIyaTallud W YIPaBICHUS
CUCTEMaMHU BOJHBIX PECYPCOB Ha peke Maiblii 3a0.

[Torennenue 3umMoil B Omkalime NECATHIETUS — IIMPOKO PACIpPOCTAaHEHHOE SIBICHUE B
Haiie Bpemsi. B Oynyiiem moBsblllieHHe TeMIlepaTyphl mpousonaeT Ha 2 rpaayca Lenscus go 2100
roga. K uncny HeraTUBHBIX SIBJICHHI OTHOCUTCS SIBICHHE IJ100aJbHOTO MOTEIJICHHS. DTO MIPUBOAUT
K 3aTOTICHUIO HU3MEHHBIX OCTPOBOB U HEKOTOPHIX MPUOPEKHBIX TOPOJIOB, YCUIICHUIO HABOAHCHU,
BO3HHUKHOBEHHIO 3aCyX M ONYCTHIHMBAHHUIO OOJIBIINX TEPPUTOPHI 3€MHOTO IIapa, yBEIUYCHHIO
YuCcjlia W HWHTEHCUBHOCTH IITOPMOB U yparaHoB, BO3HUKHOBEHHMIO CEJIbCKOXO3SHCTBEHHBIX
karacTpod. BeimMupanue MHOTUX KUBBIX CYLIECTB.

[ :
Y y P, ? = P
:’ i = TURKEY ! 7
\ 2
T2
N
( ~) : Oahulkc
~ { & )z
12 § J ' g !
s r— - ~
} — r‘——S"* e Mosul . v ¥ ' 't ~N
B Ciam = 7 S - & RA
3 ot
Mosul @ A o
(S
SYRIA .
4= ‘ Dam
=
\ﬁl Dibs
Derbendi Kihan
Diam =
: IRAQ -
=
=
9’(’..,,‘ : &9‘
. A Q\i -
Hussaybah G
Sarnarra
Hadithia Tharthar Barrage. Hemnn
Drzarny L ake - Darn
W Diiyala
4 VAfesir
L Hit i
Rarmadi >\ Fallujiah &
B.:::::;‘:I S — Brarrage BAhghdad
Habbaniyah >
mmm Dam/Barrage L oakere -
t{’)‘?-
- Junction ¥
—14
& Junction with Local Inflow Hinchy an Lt
Barrage
—® Diversion Razzaza Al Ut -
Lake = % Darrage ‘é \
——— Routing Reach = = =
T (with flow direction) = ?_h: é
- —
Stream Alignment B - 5
=

Pucynok 1. Kapra yuyacrka pexn Maunwblii 3a0 u ee paiio

Ha HaryJa
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3aperucTpupoBaHa CymMMa MECSYHBIX OCAJKOB, OTMEUYEHHBIX Ha craHuuu CynelMaHus,
pacroJIOKEHHON B mpenenax OacceifHa nmutanus peku Manbiii 3a0, Ha BeicoTe 884,8 meTpa Han
YPOBHEM MOpPHI.

[Tpoananu3upoBaHbl CyTOUYHbIE pacxoibl peku Mabiii 3a0 1 pacueTa BpeMEeHHM Hadala
BECEHHEN MyJbCcallud M BpeMEHM LieHTpa TskecTH. O0beM Tekymux crokoB (KT) u onpenenenue
MUKOBOTO BpeMeHu cToka (TP) 11s kax10ro U3 uccieayeMbIX BOJAHBIX JIET.

Bpemss nentpa Tsxectu cyrouHoro oObema croka (CT) u3BeCTHO Kak OTpa)KeHHE
KJIIMMaTHYECKHUX YCJIOBHM, OMPEENIAIOMUX BpeMs peObIBaHUSI.

Bpewmst nienTpa TspKecTH 00beMa eKEeTHEBHBIX PACX00B Ul 3UMHETO M BECEHHETO CE30HOB
paccuuThIBAIOCh, HaUMHas ¢ -1 B gekabpe, u 10 31 mas Uisl KaXkI0ro BOJHOIO rofla U B TEYCHHE
BCEr0 NIEpHOa UCCIIEI0BAHUS.

ITpu pacuere ctoumoctu. (KT).

=Y (X ) Y (1)

rjae:

n: KOJIMYECTBO JHEH, HaunHas ¢ 1 gexadps u 3akanuuBas 30 masi.

gi: 3HaueHue pacxoja (M/3 cek) B 1eHb (1).

ti: coBoKymHOe Bpems (1) THS ¥ B TeUEHHUE repuoaa (n).

3Hauenre (n) paBHO 183 mHAM Toja NI BHCOKOCHOTO Troja W paBHO 182 mHsaM s
HEBHCOKOCHOTI'O TO/1a.

1000 +

ﬁ\\\\ 40 g0 120 160 200
-4000

Pulse day =98

-9000

-14000

-19000 -

-24000 +

-29000

Pucynoxk 2. 'maporpad ce3oHHOro CToKa U AJrOPUTM ONpee/ieHUs THS BeCeHHel MmyJIbCauuu
nJs BoaHoro roaa (1971-1972 rr.)



99

TP
r
cT
S.P.O— -
|

EpeMH (JeHE)

P —3
- CT

=

S.P.O ~—3 |

Sl

Pucynok 3. 'uaporpad cyrounoro croka p. Maabiii 3a6 B 3MMHUIH 1 BeCeHHUI MePUOABI U MO
OTAEeJbHBIM BOAHBIM I0JaM B IIEPHO/I UCCJIeI0BAHNS

Cpennune 3Hauenus BpeMmeHHbIX mapamerpos (TII), BT, CIIO (SPO) paccuutbiBanuch ais
KaXJI0TO BpeMeHH. Pe3ynbpTaThl moka3anu, 4to ais 3tux nepuonoB (TP), CT (SPO) cymectByroT
paHHUeE crio3aHus (K 3MMe) IO CPAaBHEHUIO C X aHAJIOTOM.

PesynbTarthl HccnenoBaHMsS MMOKa3zadd, YTO CpPEIHUE 3HAUYEHHUS BPEMEHHOTO KpUTEpUS
1eHTpa TshkecTH o0bema pacxonos (L[T) 3a mepsoiit mepuox coctaBuiu 108 gueit. Uto coBmanaer B
MecssuHOM KaneHzaape (17 mapra) u njst Broporo nepuoza B 103 nus, coBnanaet ¢ (12 mapra).

[Ipu aHanm3e exeTHEBHBIX PACXOJOB OBIJIO OUEBHUIHO, YTO IMONYYCHO paHHEE M3MEHEHHE
cpenHuX 3HaueHu# crtanpapta. CpeqHee 3HAUEHHE BPEMEHHM BECEHHErO MHKa B IMEPBBIA MEPHO]
cocraBuiu 117 gueit. CoBnagaromue ¢ 26 MapTa BO BTOPOU MEPUOJI CPEAHIE 3HAYCHHSI BECEHHETO
MMUKOBOTO BpeMeHW coctaBmwiu 102 mHs, uro coBmamaer ¢ 11 mapra. Takum obOpasom, mikaia
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BPEMEHH MEXIy ABYMs IMepuoJaMu coctaBiseT 15 nHeil. BpemenHol psig ObuT mpeacTaBiieH
3HaueHHsIMHU BpeMeHHBIX mapamerpoB (SPO), CT, (TP- 1960) u (2019) u rogosoii (TTI-1960). ITpu
aHalM3e 3HaUCHUH 1y1st peku Manblii 3a0 cTano MOHSATHBIM, YTO HAOIIOAAETCS UX CHUKCHHE.
OO61ee KOJIMYECTBO OCAJIKOB 32 3UMHUN U BECEHHUU CE30HBI ObUIO MPOAaHATM3UPOBAHO 32
MHorue rofsl. Ilepuon ananuza Obu1 pasnenen Ha nBa nepuoga: 1960- 1984 rr. u 1985-2019 rr..
3areM paccyMTaHO o0llee cpelHee KOJIMYECTBO OCAAKOB JUIsl KaXKIOrO Mepruoja B KaKIOM TOIY.
Jloxkab 3aperucTpupoBaH, HECMOTps Ha YBEJIMYEHHE KOJIMYECTBA OCAJKOB OCEHBIO 3MMOM BO
BTOPOU MEPUOJ IO CPABHEHUIO C MIEPBBIM CIIYy4aeM, B TO BpeMs KaK KOJIMYECTBO JAO0KIEH BO BTOPOM
IIepUOJie€ YMEHbIINIIOCH. [IOBbIIIEHNE CpeAHUX TEMIIEpaTyp B 3UMHMI U BECEHHUN CE30HBI — OJIMH
U3 CaMBIX Ba)XKHBIX KJIMMaTH4eckuX (akTopoB. Tekyliee uccienoBaHue MpeagaraeT UCnoiab30BaTh
JaHHBIE B OyAyIIeMm /i W3y4eHHS TUIOTHOCTA M TIAYyOWMHBI BOJBL. VX SKBUBAICHTHI SBISIOTCS
PE3yNbTaTOM COOTHECEHUS C BpEMEHHBIMHU MapamMeTpaMu rugporpada cToka u3ydaeMblX pek
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Pucynok 4. Bpemennsbie psaabl 3Hauenuit C.I1.O. nis pexkn Maublii 320 1 10 BOAHBIM rogam
(1960-2019 rr.)
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Pucynok 5. Bpemennsie psabl 3HaueHuit TP pus pexkn Manbiii 320 1 111 MHOTOBOJAHBIX JIeT
(1960-2019)
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Pucynok 6. Cpennue TemMneparypbl 3MMHEr0 M BeCEHHEr0 Ce30HOB, 3aPeruCTPMPOBAHHbIE HA
cranuuu CyjeiiMaHus B TeYeHHe IBYX MEPUOIOB HCCIeI0BAHHUS.
(1985-2009) u (1984-1972)
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Pucynok 7. Cpeanee o01iee K0JIU4€CTBO 0CaAKOB Ha cTaHuuu CyJieiiMaHus B TeUeHue
3MMHero0 U BeCEHHero Ce30HOB M 32 /IBA NIepH0J1a BPpEeMeHH.

(1985-2019) u (1984-1960)
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Abstract. This scientific report will present the new US geopolitical strategy in Europe,
which has provoked military action between Ukraine and Russia in continental Europe. The effects
of the Ukrainian crisis have been accompanied by a global economic crisis and a sharp rise in oil
prices. The war in Ukraine has an impact on the Middle East and the new positions of the countries
in the region in the context of new realities.
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Intruduction

In the third decade of the 21st century, Europe is in a complex international political,
economic, energy and military situation. The reasons can be found in two directions: the
complicated political and diplomatic relations between the Russian Federation and Ukraine after the
second color revolution (Maidan) from late 2013 to early 2014 outlining the country's western
orientation and the new US geopolitical strategy. Europe to oppose America against Russia as a
political instrument for achieving world domination in international relations by providing
humanitarian, financial and military assistance to Ukraine after the start of hostilities with Russia.

The Ukrainian crisis and economic sanctions against Russia have deepened inflation and
exacerbated global economic and energy problems. The war in Ukraine has its impact in the Middle
East not only economically but also politically and the ability of the US administration to influence
the region in the new international and regional security environment.

US geopolitical strategy in Europe

Following ongoing accusations by the United States and the European Union and their allies
of preparing to violate territorial integrity and preparing for Russian military action against Ukraine,
it culminated in this year's Munich Security Conference, which continues to focus on serious
consequences against the Russian government from a possible invasion of Ukrainian territory.
Moreover, in this regard, Ukrainian President Volodymyr Zelenskyy gave a fiery speech to the
delegates of the international conference and promises to the Western world of military intervention
if the Russian army invades Ukraine.

A few days later, Russian President Vladimir Putin announced a “special military
operation” 10 protect Russia's pagan population in Ukraine. In this context, we can rightly identify
the new reality in Europe and security threats. The question immediately arose as to who pulled the
trigger first, but because of the information propaganda, it was accepted that Russia was to blame.
Yes, Russia has started hostilities, which is unacceptable from the point of view of international
law, but the instigators who aimed at these events or did not believe in the determination of Russian
President Vladimir Putin to conduct a military operation in Ukraine cannot be overlooked. Promises
of the participation of troops from NATO member states have not been successful for the Ukrainian
president, who said in a statement that he had been betrayed by the West. The reason for not
allowing the North Atlantic Alliance to be involved in direct hostilities with Russian troops on
Ukrainian territory is fundamental, which was officially announced by US President Joe Biden
“NATO's involvement in hostilities will lead to nuclear war” or World War 11l could have
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catastrophic consequences for the global world, seen in the context of the latest post-World War 11
armaments technologies.

This statement was also emphasized by Vladimir Putin on the potential danger of a nuclear
collision and the declaration of bringing the nuclear forces on “special combat duty .

Excluding the Western military's direct military involvement in defending Ukraine, all
countries condemn Russia's military action and its declared readiness to use nuclear weapons,
which is accompanied by the imposition of economic and financial sanctions. All these actions are
rather an instrument for a geopolitical clash between Moscow and Washington on Ukrainian soil,
where the losers are ordinary citizens and continental Europe.

Many scientists from different continents with contacts with the Western world perceive
Russia as an aggressor and a loser in the war in Ukraine. But it is not clear why the US geopolitical
strategy to wedge into Russian-Chinese relations has failed? Why do close allies of the White
House such as Saudi Arabia and the UAE adhere to neutrality or the process of rapprochement
between India and Russia, despite New Delhi's territorial disputes with Russia's ally China? In this
regard, the following question arises: Whether the United States is the future winner in maintaining
the current status quo - to continue to be a world hegemon or to maintain some of its influence by
proceeding to the distribution of spheres of influence - Russia and the United States to divide
Europe by a model from the time of the Yalta Conference of 1945, perhaps in a reduced version by
states, but will become clear after the end of the Russo-Ukrainian war. An argument in this
direction is the statement of Russian Foreign Minister Sergey Lavrov in China, who said that he
was nearing the end of current international relations and the creation of a “multipolar, just and
democratic world order”. What is the geopolitical strategy of the United States and Russia in
Europe in the near future, we are yet to find out?

The Ukrainian crisis and its impact on the Middle East

Following the military action of the Russian army in Ukraine, changes are taking place
among the Arab countries of the Middle East. The reactions of countries such as the United Arab
Emirates and Saudi Arabia, which refuse to condemn Russia's military operation, surprised the
Biden administration. The non-permanent member of the UN Security Council, the UAE, has
abstained from a United States resolution condemning Russia's military action in Ukraine,
coinciding with a vote by countries such as China and India which does not correspond to the
generally accepted view of the international isolation of the Russian Federation. The reasons are as
follows: from the point of view of national security, the Arab world is perceived as abandoned by
the US government's geopolitical strategy aimed at the Asia-Pacific and North Atlantic regions and
economic considerations related to oil production, where the two Arab countries cooperating with
Russia in the OPEC + format. The Organization of the Petroleum Exporting Countries is
negotiating with Russia on oil production. Lebanon, Yemen, Sudan, Saudi Arabia, Turkey, Iran and
Egypt rely on the cereals of Russia and Ukraine, and the latter Arab state also relies on Russian and
Ukrainian tourists, who make up the majority of tourists in the country, which is a prerequisite for
Arab countries take a neutral stance on the Ukrainian crisis, including the lack of a firm US
response to the Hutus in Yemen, as demanded by the Saudi kingdom and the UAE, and fears of a
resumption of the nuclear deal with Iran. It is no coincidence that the governments of Riyadh and
Abu Dhabi, leading oil producers from OPEC, refused to accept the proposal of US President Joe
Biden to increase oil production after the imposed boycott of Russian oil from the US and EU,
which raised black gold prices to 114 dollars per barrel and the accompanying inflationary
processes of the sharp rise in the cost of living on a global scale, which caused a global recession.
Another reason for the cold US-Saudi relationship is rooted in the blatant rhetoric of Joe Biden,
who accused Riyadh of human rights abuses and the complicity of Saudi Crown Prince Mohammed
bin Salaman in the assassination of journalist Jamal Khashoggi.

Syria unconditionally supports Russia because of the military assistance provided to Syrian
President Bashar Assad. Moreover, the Arab League has taken a neutral position on the issue,
declaring that it expresses concern over the war in Ukraine, but refrains from calling for an end to
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the Russian military operation. In a bid to resolve the conflict, Turkey is playing a leading role as a
mediator in good diplomatic relations with Russia and Ukraine on the one hand and its membership
in NATO, but was followed by a refusal by Turkish President Recep Tayyip Erdogan to US
President Joe Biden's request to provide Ukraine with Russian S-400 missiles purchased from
Turkey. Erdogan knows what the consequences could be for the energy and economic security of
the Turkish republic, given the poor economic situation.

Conclusion

The Ukrainian crisis is the result of US geopolitical ambitions to play the role of world
hegemon and set the agenda in international relations, without taking into account the consequences
of this war, which we all feel and see. The sharp rise in energy prices has sharply increased inflation
and the cost of living. And refusing to use Russian gas until new sources are found will be
catastrophic for Europe and a potential danger of the continent's economic collapse, perhaps from
the time after military Europe. Against this background, there are fears of exacerbation of food
shortages in poor parts of the world due to the lack of clarity on grain exports from Russia and
Ukraine to the Middle East and Europe, which is a prerequisite for increasing hunger worldwide
and creating mass social excitement.

Looking ahead, the Ukrainian-Russian war will end and negotiations are likely to take place
on a new redistribution of spheres of influence and the formation of a new world order, with Russia,
China and the United States setting the agenda for the world community.
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Abstract. Conflicts between different countries in the Middle East are frequent, which are
of various kinds. Some of them often last for a long time. There are a small number of countries in
the region that are distinguished by a peaceful, pragmatic foreign policy course. Among them is the
Sultanate of Oman, which for more has chosen a calm political discourse for more than half a
century now, unlike many other countries in the region. The peaceful and balanced political course
of this country was founded by Sultan Qaboos, who maintained a peaceful relationship with
neighbors opposing each other. He did not intervene in the conflict of any country, which did have a
positive impact on this country. Oman has successfully implemented this policy course outside the
region as well, which is due to the foreign policy priorities of the country.

It is noteworthy that Oman has several problems within the country. This is especially true
for economics. The Sultanate has a small amount of oil and natural gas compared to its neighbors,
which is the main source of income for the country. However, positive steps were taken for the
economic development of the country, both by Sultan Qaboos and his successor - Haitham.

Sultan Haitham changed the government policy of Qaboos. In particular, he dismissed the
ministers who had been involved in the governance of the country for years. The business
environment for foreign investors has improved, which has contributed to the economic
development of the country. In general, the new Sultan Haitham left the foreign policy course set by
Qaboos almost unchanged. Oman continues to have good relations with opposing Iran and Saudi
Arabia, the United Arab Emirates and Iran, and so on. To this day, it maintains its clear position in
such active organizations in the region, as the Gulf Cooperation Council.

Keywords: Oman, Sultan, Qaboos, Haitham, Gulf countries, foreign policy, pragmatism

Introduction. The Sultanate of Oman has long occupied a special place in terms of foreign
policy, both in the Middle East region and in international politics. Choosing a neutral course in
foreign policy is a determinant of the strategy of a country. Although it is a Persian Gulf country,
Oman has scarce energy resources. This means limited economic independence, which is reflected
in the foreign policy course. That is, on restraint and taking care of its security. The foreign policy
of the Sultanate of Oman is driven by its national interests. It is characterized by flexibility and
caution.

Foreign Policy Course of Sultan Qaboos. During the rather long period of governance of
Sultan Qaboos, Oman managed to occupy an important place in terms of foreign policy not only in
the Middle East but also in international politics. Qaboos defined the foreign policy course of the
Sultanate of Oman resulting from the national interest of the country, which was based on
pragmatism and prudence. The military-doctrinal approach of the Qaboos Oman is as follows: "The
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country does not engage in aggressive military action - war." Consequently, Oman supports the
establishment of a reliable system for regional security in the Persian Gulf.

It must be said that neutrality as a course of foreign policy is the right choice for Oman. The
reason for this is the following circumstance - Oman has a small amount of oil and natural gas.
Because of this, this country has limited economic independence. This has led to refraining from an
active foreign policy course and focusing on its own security.

Maintaining a neutral regional policy for this country is of great importance also due to the
religious affiliation of the population of the country. It is noteworthy that 85 percent of the country's
population is a follower of Ibadi Islam, which with key principles is closer to Shiite Islam.
Accordingly, the Sultanate seeks to take a moderate stance with Iran, so as not to cause
dissatisfaction among the main Sunni forces in the Gulf countries - Saudi Arabia and the United
Arab Emirates.

According to the official website of the Omani Ministry of Foreign Affairs, the principles of
the foreign policy of the country includes historical dimension, geographical location, cultural
heritage, international law, conventions, and the personality of Sultan Qaboos bin Said, who ruled
the country for almost half a century.

The Sultanate of Oman, within its capabilities, prefers not to get involved in conflicts and
disagreements in the Arab world and the region in general. The country takes a neutral position
because it is interested in ensuring foreign policy stability and security. Therefore, the Sultanate
seeks to maintain a balanced relationship with neighboring countries. The country welcomes the
peaceful resolution of the problem in regional conflicts. At this stage, Oman has relations with more
than 135 countries. It should be emphasized that during the reign of Sultan Qaboos, Oman did not
cease to have diplomatic relations with any country and was never involved in open confrontation.
It has 51 embassies worldwide, one consulate, 15 honorary consulates, 2 trade representations, and
2 permanent representations.

In 1971, the Sultanate began to join various regional and international organizations. In
particular, organizations such as the Arab League, the United Nations, the International Monetary
Fund, Interpol, the Gulf Cooperation Council, the World Trade Organization, the League of the
Islamic World, the Organization of Islamic Cooperation, and the Organization of the Islamic
Conference".

Oman is an absolute monarchy. Therefore, the ruler of the country - the Sultan - has sole
authority. The foreign policy course of the country was largely determined by Sultan Qaboos
himself, who wielded great authority both within the country and in the Arab world. For the past
decades, the Sultan-led government has been always making foreign policy decisions based on a
detailed analysis of the likely consequences. Sultan Qaboos ruled the country for 50 years and was
considered the main creator of the modernization of the country, which is why Qaboos is called the
"Father of the Nation".

As a result of the British-backed coup in Oman in 1970, Qaboos’s father was ousted as
sultan, after which the young Qaboos, being educated in the West, was able to gain control of the
country, seize power, and end the civil war. He successfully managed to stabilize the domestic
political situation by involving the rebel tribes in the governance of the country. Qaboos has
developed a neutral foreign policy right from the beginning, through which he has established
equally good relations with the opposing countries of the region. Because of its balanced policy, its
foreign policy has often been seen as based on the principle of "everyone's friend, nobody's enemy".

Oman and regional conflicts. After the signing of a peace treaty between Egypt and Israel
in 1979, Muscat (the capital of the Sultanate of Oman) was one of three Arab countries that refused
to isolate Egypt and maintained relations with Cairo. During the Iran-lrag war in the 1980s, Oman
took a neutral position. In the Gulf War of 1990-1991, Muscat maintained diplomatic relations with
both Irag and Kuwait, even though it belonged to the coalition formed against the Iragi aggression.

The Sultanate did not intervene in the 2011 conflict in Syria. It continues to maintain
official connections with Damascus. In July 2019, Syrian Foreign Minister Muallem paid an official
visit to Muscat, thanking Sultan Qaboos for his support of Syria in the conflict.
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Oman also holds a special position concerning the Yemeni conflict. Muscat has refused to
join the Saudi-led Arab Coalition, which has been conducting military operations in Yemen against
rebel Houthis since 2015. Official Muscat supports the peaceful resolution of the ongoing conflict
in a neighboring country (Yemen). Later, the sultanate became a springboard for informal meetings
between representatives of the Houthis, Saudi Arabia, and the United States.

In 2017, Oman did not join the blockade declared by Saudi Arabia, the United Arab
Emirates, Bahrain, and Egypt against Qatar, which sought to disrupt political, economic, and
diplomatic relations with Doha. In addition to its official neutral position, Sultanate has become an
alternative transit air and sea route for Qatar in the process of trade relations, which has
significantly helped Qatar overcome the negative consequences of the blockade.

The neutral position of Oman in regional disagreements or conflicts is best reflected in its
policies with Iran and Saudi Arabia. Despite the confrontation between these two Sunni-Shiite
states, Oman has been successful over the years in maintaining good relations with both Iran and
Saudi Arabia.

Gulf countries (Iran, Saudi Arabia, United Arab Emirates) in the foreign policy of
Oman. The Sultanate of Oman has a special historical background in its relationship with Iran. At
the request of Sultan Qaboos in 1972-1975, Mohammad Reza Shah Pahlavi sent troops to Oman
and assisted the young Sultan Qaboos in crushing the Dhofar uprising in the south of the country. A
small contingent of Iranian forces remained in Oman after the end of the civil war until 1979. At
that time, the support and assistance of Iran were of great importance for Sultan Qaboos, because,
unlike Iran, Arab countries (except Jordan) did not help the Sultan. It is noteworthy that the
Sultanate of Oman maintained its gratitude and good attitude towards Tehran even after the regime
change in Iran in 1979. An important factor in maintaining good relations with Iran is also the Strait
of Hormuz, which is controlled by Iran and Oman. We briefly mention that the Strait of Hormuz is
the entrance to the Persian Gulf, through which up to 40% of the world-produced oil is transited.
Accordingly, one of the main priorities for Muscat is to protect the security zone of the Strait of
Hormuz. In addition to the above-mentioned factors, maintaining cooperation with Iran allows
Oman to balance Saudi Arabia. This is especially the case when the interests and sovereignty of the
small Arab countries in the Gulf Cooperation Council are often disregarded by Saudi Arabia.

Iran-Oman cooperation has for years caused dissatisfaction among Saudi Arabia and its ally
the United Arab Emirates. In addition to the Iranian factor, the irritation of Saudi Arabia is caused
by also the by the independent policy of Oman in the "Gulf Cooperation Council”. From the
moment the country joined the organization, Qaboos made clear his position on non-interference in
the conflicts between the Arab countries. Although Oman is considered a non-conflicting member
of this organization and supports the decisions of the Gulf Cooperation Council, it has its own
principled positions. The Sultanate repeatedly opposed the attempt of Saudi Arabia to use the
organization for its political purposes. It refused to support the plan of the King of Saudi Arabia -
Abdullah, which called for the involvement of the organization in the conflicts of the region in
2013.

Oman was also the only member of the Gulf Cooperation Council not to be involved in the
Yemeni civil war within the Saudi-led Arab Coalition. Overall, Oman maintains a political distance
unlike other Arab monarchies because it does not want to come under the control of Saudi Arabia.
The actions of Saudi Arabia and its supporters along the Oman border and on its peripheral
peninsula in recent years are seen as attempts to create leverage against this principled position.
Since 2017, Saudi Arabia has been actively seeking to strengthen its position in the eastern Yemeni
province of Al-Mahra, even though neither the rebel Houthis nor the al-Qaeda terrorist network has
been confirmed in the area, which would have given legitimacy to its presence. The strengthening
of the positions of Saudi Arabia in al-Mahra was followed by the dissatisfaction of local tribes. Al-
Mahra, which borders both Saudi Arabia and Oman, has close ties to the Oman Dhofar region and
serves as a buffer zone for the sultan to avert possible threats from the 2014 Yemeni civil war.

A potential threat to Oman is also the ambitions of the Sunni monarchy and the United Arab
Emirates over the Sultanate enclave of Musandam located in the Strait of Hormuz. The inhabitants
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of this peninsula have close ties with the emirates because it is geographically isolated from Oman
and is connected to two emirates: Ras al-Khayyam and Fujairah. Although the official demarcation
of the borders between Oman and the emirates was completed in 2003, the interest of the emirates
in the enclave was never lost. A map displayed at the Louvre Museum in Abu Dhabi shows the
Musandam Peninsula as part of the emirate.

The West and other important actors in the foreign policy of Oman. The Sultanate of
Oman has close military-political relations with the United States of America and Great Britain. It
should be noted that it is in the country's interest to maintain a pro-Western course. This is one of
the important aspects of the foreign policy of Oman and defines its priorities in the field of national
security and defense. Relations with the West are based on mutual interests. Oman supports the US
presence in the Middle East region and largely supports the Middle East policy of Washington.

The policy of "non-interference” gave Sultan Qaboos the status of a stable and reliable
politician, which played an important role in the conduct of negotiations and secret meetings
between the United States, Iran, Saudi Arabia, and other rival countries in the Middle East. Through
this chosen course, Qaboos was able to ensure the stability of the country in a conflict-ridden
region.

The strategy of peaceful coexistence and good relations with neighboring countries helped
Muscat to become a diplomatic bridge in the region. In 2010-2011, it was with the support of the
Sultanate that an American hacker arrested in Iran was released. Oman later hosted secret talks
between the rival US and Iranian officials in 2013, which resulted in the signing of a nuclear deal
with Iran in 2015 and the lifting of international sanctions on Tehran. It is worth noting the
important role of the Sultanate of Oman in the release of American and European captives from
Yemen in 2015, 2016, and 2018.

Indeed, Oman and Israel have not established formal diplomatic relations with each other,
but they have maintained an informal relationship since the mid-1990s. In October 2018, Israeli
Prime Minister Benjamin Netanyahu paid an official visit to Muscat. During the meeting with
Sultan Qaboos during this historic visit, the sides discussed the Middle East peace processes and
issues of mutual interest in these processes. Oman has formally welcomed the " agreement on
normalization of relations™ reached between Israel and the United Arab Emirates, which has led to
the idea that the next Arab state on the way to the formalization of relations with Israel would be
Oman, but no steps have been taken so far in this direction.

Relations between Oman with China are developing dynamically in various fields. The
country maintained measured, though good relations with Russia as well. Oman attaches great
importance to relations with India and Pakistan. Oman also has active relations with Turkey.

As for Georgia, diplomatic relations between Georgia and Oman were established in 2007.
In 2012, a Memorandum of Understanding was signed between the Ministries of Foreign Affairs of
the two countries. The neutral policy of Oman is also clearly manifested concerning Georgia. It has
consistently refrained from voting on a resolution initiated by Georgia at the UN General Assembly
on the status of internally displaced persons and refugees from Abkhazia and the so-called South
Ossetia.

The foreign policy course of Oman and the new Sultan Haitham bin Tarig. On January
10, 2020, Sultan Qaboos died of a long illness. His death caused a stir in the country regarding the
future of the sultanate. Qaboos had no direct heir in the form of a son, or a brother, so the identity of
the future sultan was unknown. Based on the Qaboos will, his cousin, Haitham bin Tariq al-Said,
who had previously held the position of Minister of Culture of the country, was appointed the new
Sultan of Oman. It should be noted that according to the legislation of the Sultanate of Oman, the
royal family could elect a future leader himself, and only in case of disagreement between the
members of the royal family would the legacy left by Qaboos be opened. The new sultan was
initially selected according to the will of Qaboos, but there was a risk that the selection process for
the new sultan would be delayed and a possible power vacuum would be used by outside forces for
their interests. That is why the approval of his nominee for the post of the ruler of the country by the
royal family as soon as possible after the death of Qaboos was an important message of the official
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Muscat regarding the unity of the government of the Sultanate of Oman and the continuation of the
existing political course.

The new sultan, 65-year-old Haitham bin Tariq, was educated in the West, specifically at
Oxford University. Unlike Sultan Qaboos, who was regarded as a charismatic leader, Haitham is
characterized as a calm and balanced person. It should be noted that he has 16 years of experience
in the Omani Ministry of Foreign Affairs. Since 2013, he has chaired the Economic Development
Strategic Project Committee. The fact that as a successor Qaboos chose Haitham who had
diplomatic experience and not Haitham’s brothers, who have military careers, indicates the Sultan's
desire that the country should continue to be governed based on diplomatic policy.

At the oath-taking ceremony, the new Sultan stressed that he would abide by the basic
principles of foreign policy set out by Sultan Qaboos, which meant non-interference in regional
confrontation and maintaining friendly relations with all states. Shortly after Haitham was elected,
Iranian Foreign Minister Javad Zarif, Qatari Emir Sheikh Tamim, and Kuwaiti Emir Sheikh Sabah
arrived in Oman on a visit. As well as King Salman bin Muhammad of Saudi Arabia and
Muhammad bin Zayed, heir to the throne of the United Arab Emirates.

The main challenge for the new Sultan of Oman, Haitham, is the economic situation of the
country and the maintenance of good relations with many countries, which is very important for his
successful diplomacy. It is obvious that the neutral positions of Oman in geopolitical crises are
driven by closely related national security and economic interests.

The Sultanate of Oman is heavily dependent on oil and natural gas resources. Revenues
from their exports account for 68-85% of state revenues. In this respect, the reserves of the country
have always been limited compared to its wealthy neighbors. Over the years, Oman has failed to
diversify its economy and reduce its dependence on oil. As far back as 1995, Qaboos presented an
economic development plan aimed at reducing its dependence on oil, but this plan did not produce
the desired result. The new Sultan renewed this plan.

A significant problem for the country is the high level of unemployment. This could lead to
rapprochement with neighboring Sunni Arab monarchies (Saudi Arabia, United Arab Emirates).
Sultan Haitham restructured the government. A sovereign wealth fund was set up to subordinate
state facilities to reduce bureaucracy and consolidate public assets.

It should be noted that foreign investors have often expressed dissatisfaction with the
bureaucratic procedures of Oman and talked about the need to improve the business and legal
environment. New Ministries were created by the decision of Haitham on August 18, 2020. Several
previously operating ministries have even merged. Government changes have been welcomed both
within the country and in business circles. People perceived seeing new faces as a step towards
positive change. Under the new government, a strictly centralized system of government was
established. During the same period, the Sultan refrained from taking the responsibilities of the
Ministers of Foreign Affairs and Finance. He currently holds only the post of Prime Minister.

The extensive involvement of the royal family is still great in state governance. Haitham's
son has been appointed Minister of Culture, Sports, and Youth, while the Sultan's brother has been
appointed Deputy Minister of Defense, etc. The biggest resonance to the governmental changes
followed the replacement of the acting foreign minister, Youssef bin Alawi, who was considered a
politician close to Iran and a key mediator in the US-Iran nuclear talks. Saudi Arabia has been
demanding his replacement for years. Bin Alawi has been an active member of the Liberation Front
in the Dhofar region in the past. As a result of the policy of involving opponents in the governance
of the country after the suppression of the Dhofar uprising, Qaboos has handed over foreign affairs
to him since 1997. The era of Sultan Qaboos ended with the resignation of Bin Alawi, who served
as Foreign Minister from 1997 to 2020 and was the face of Qaboos’ foreign policy.

Conclusion. Thus, Oman is one of the few countries in the Middle East region that does not
intervene in regional conflicts and has chosen a neutral foreign policy course, which was founded
by Sultan Qaboos and continues to this day. The Sultanate of Oman seeks to maintain good
relations not only with the countries of the region but also with the rest of the world by pursuing a
pragmatic policy.
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Abstract. Knowledge management has received considerable attention in the context of
developing economies, especially the ones relying on knowledge as a source of innovation and
growth. Developing countries such as in the Middle East region, are struggling with multiple
economic and geopolitical constraints which make the phenomenon of knowledge management in
these countries less explored yet important in order to support countries’ development and their
potential transition toward a knowledge-based model. The implementation of knowledge
management in companies operating in developing countries is affected by many factors that could
improve the organizations’ performance and contribute to the economy’s growth. The purpose of
this research is to examine the influence of the different human, organizational, and technological
factors on the efficient implementation of the knowledge management processes in the developing
countries of the Middle East especially in the knowledge-intensive sector such as audit and
consulting. The research model was created to fill the gap in evidence of previous research and was
empirically tested in Middle Eastern audit and consulting firms, which is one of limited research in
the region, where the results reveal the relationship between the different factors and the efficient
implementation of the knowledge management processes. Future studies could test the model in
another context.

Keywords: developing countries; human factors; knowledge-based model; knowledge-
intensive sector; organizational factors; technological factors
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Introduction: Introduction in 2006. in the European Union banning the use of feed
antibiotics, contributed to the rapid development of research into alternative feed additives that can
be used as growth promoters. Such additives could be phytobiotics, which can improve the health
and efficiency of bird rearing, it also positively increases the dietary value and palatability of
poultry meat [6, 7]. Cinnamon oil is obtained from the bark of the cinnamon tree (Cinnamomum),
an evergreen tree or shrub that belongs to the laurel family (Lauraceae) [5]. This preparation
contains cinnamic aldehyde (75-90%) and eugenol, but also in small amounts also phenols and
terpenes (including: trans-cinnamic acid, limonene, cinnamic alcohol, cuminol, benzaldehyde,
linalool, cinnamyl acetate [10, 11]. Cholinesterases and redox indicators can be valuable indicators
of the health of the organism in the context of environmental pollution, water or fodder. Among the
cholinesterases we can distinguish: acetylcholinesterase (AChE), the so-called true cholinesterase,
which is an acetylcholine hydrolase (E.C. 3.1.1.7) and butyrylcholinesterase (BChE), i.e.
pseudocholinesterase (E.C.3.1.1.8) [7]. Due to its esterase activity, BChE plays a very important
role in neutralizing organophosphorus, carbamate and others contaminants inhibitors before
reaching AChE. Butyrylcholinesterase hydrolyzes hydrophobic and hydrophilic compounds that
contain esters of carboxylic or phosphoric acid, therefore BChE is considered a detoxifying enzyme
[1]. Others detoxifying parameters are redox status indicators (LOOH - lipid peroxides; MDA -
malondialdehyde, CAT - catalase, SOD - superoxide dismutase), which help to assess the degree of
alteration caused by oxygen free radicals, which cannot be offset by antioxidant mechanisms. Such
changes have very serious consequences for the cell [2] of ion transport mechanisms, deactivation
of enzymes and disturbance of the cell structure. The process of protein carbonylation has the most
serious consequences [8]. Free oxygen radicals cause oxidation of amino acids included in the side
chains of polypeptides, which is particularly dangerous in the case of cysteine and methionine, as
they contain thiol groups sensitive to oxidation [2, 9, 12]. The oxidation process of these two amino
acids is also the only reversible oxidative damage to proteins. This is probably why cysteine and
methionine are the first target of free radicals attack, and the process of their oxidation and
reduction serves as a mechanism protecting the remaining amino acids against oxidation and
limiting the degree of irreversible changes in the polypeptide chain [3]. The oxidation of amino
acids leads to undesirable reactions between the side chains of proteins and the formation of
macrocomplexes, as well as to the fragmentation of protein molecules [12]. Enzymatic proteins
become more sensitive to proteolysis and temperature fluctuations, and their catalytic activity
changes as well [4].

Hypothesis: it was assumed that a phytobiotic containing cinnamon oil may increase the
activity of cholinesterases in the blood of broiler chickens and improve redox status indicators
involved in the body's defence against environmental factors.

Aim: The aim of the study was to evaluate the effect of various doses of phytobiotic
containing cinnamon oil on the activity of cholinesterases and the activity of selected redox status
indicators in the blood of broiler chickens.
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Material and methods: The subject of the research was a commercial preparation
containing cinnamon oil (3000 mg / kg), enriched with citric acid (150 g / kg), which was fed to
chickens in drinking water from the first day of rearing at a dose of 0.1 ml / L (treatment OC-0.1),
0.25 (treatment OC-0.25) and 0.5 ml /L (treatment OC-0.5). The application of the preparation with
cinnamon oil was started between the 1-6th day of rearing, then it was applied between the 19-24th
day of rearing, and at the end of rearing (on days 36, 38, 40 and 42) a booster dose was introduced.
The blood index results obtained for the dietary groups were compared with the results obtained for
the control group (Control), which did not receive the addition of the cinnamon oil preparation to
their drinking water. On day 42 of rearing, blood was taken alive from the brachial vein and placed
in heparinized tubes. Indicators that are the subject of this study: AChE, BChE, LOOH and MDA
levels as well as SOD and CAT activity were determined in the blood plasma of chickens using the
Elisa immunoenimatic tests (Quayee, (Blue Gene Biotech, Shanghai, China; Bioassay Technology
Laboratory, Inc., China). Plasma was obtained after whole blood centrifugation for 15 minutes at
3000 RPM at 4°C. Values of the assessed indices were analyzed by one-way analysis of variance
(ANOVA) followed by Tukey's post-hoc test. The values at p<0.05 were considered as statistically
significant.

Results: The obtained research results indicate that using a phytobiotic containing cinnamon
oil can increase the activity of cholinesterases in the blood of broiler chickens and improve redox
status indicators (LOOH, MDA), which are involved in the body's defence against the harmful
effects of environmental factors.

Table 1. Activity of cholinesterase enzymes and the level / activity of selected redox
status indicators in the blood plasma of chickens receiving different doses of cinnamon oil

ltem AChE BChE LOOH, MDA, SOD, CAT,

ng/mL ng/mL umol/L umol/L U/mL U/mL

Control 121.50° 1.19° 3.75° 0.492 29.47 2.76
0C-0.1 ml/L 145.23° 1.69° 2.86" 0.41% 28.44 2.98
0C-0.25 ml/L 185.36% 1.76° 1.89° 0.35° 29.41 2.77
0C-0.5 ml/L 253.332 1,98 1.74%¢ 0.34° 28.97 3.21
SEM 12.26 0.12 0.108 0.12 0.383 0.05
P-value 0.038 0.027 0.023 0.044 0.126 0.067

ab.¢ _ the values in the columns differ statistically significantly at p< 0.05

Conclusions: By using a phytobiotic containing cinnamon oil, it is possible to increase the
activity of cholinesterases, used in the biological assessment of environmental contamination, and
to improve the results of redox status in the blood, involved in the body's defence against the
harmful effects of environmental factors. Among all the tested doses of the preparation containing
cinnamon oil, the dose of 0.25 ml/L and 0.5 ml/L should be considered the most favourable,
because they had the strongest effect on increasing the activity of cholinesterases and reducing the
level of lipid peroxides and malondialdehyde in the blood of broiler chickens.
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The radiation effects community, comprising physicists, medical researchers, nuclear
reactors, and accelerator engineers, have long been working on analysing the effects of ionising
radiation. Over the past few decades, several studies about the sources of radiation and the basic
physics of radiation effects mechanisms [1,2] have facilitated the development of numerous
semiconductor detectors.

Semiconductor radiation detectors are basically ionization chambers. In the simplest
configuration, pairs of electrodes are placed in an absorbing medium with an applied voltage.
absorbed radiation liberates charge pairs, which move under the influence of an applied field and
induce an electrical current in the external circuit.

Devices made from semiconductors can be used amplification, switching, energy
conversion, sensors, etc. Silicon is the most used semiconductor material in modern industry [3]. In
these materials, charges created by radiation can be collected efficiently over distances of many
centimeters.

Silicon detectors with diameters of up to several centimeters and thicknesses of several
hundred micrometers are common choices for heavy charged particle detectors. They are fabricated
from extremely pure or highly resistive silicon that is mildly n- or p-type owing to residual dopants.
A thin layer of the oppositely doped silicon is created on one surface, forming a rectifying junction
— i.e., one that allows current to flow freely in only one direction. If voltage is now applied to
reverse-bias this diode so that the free electrons and positive holes flow away from the junction, a
depletion region is formed in the vicinity of the junction. In the depletion region, an electric field
exists that quickly sweeps out electron-hole pairs that may be thermally generated and reduces
the equilibrium concentration of the charge carriers to exceedingly low levels. Under these
circumstances the additional electron-hole pairs suddenly created by the energy deposited by a
charged particle now become detectable as a pulse of current produced from the detector. Raising
the applied voltage increases the thickness of the depletion layer, and fully depleted configurations
are commercially available in which the depletion region extends from the front to back surfaces of
the silicon wafer. The entire volume of silicon then becomes the active volume of the detector.
Silicon diode detectors with thicknesses of less than a millimetre are generally small enough in
volume so that the thermally generated carriers can be tolerated, allowing operation of these
detectors at room temperature.

These simple silicon diode detectors are presently limited to depletion depths of about one
millimetre or less. In order to create thicker detectors, a process known as lithium-ion drifting can
be employed. This process produces a compensated material in which electron donors and acceptors
are perfectly balanced and that behaves electrically much like a pure semiconductor. By
fabricating n- and p-type contacts onto the opposite surface of a lithium-drifted material and
applying an external voltage, depletion thicknesses of many millimetres can be formed. These
relatively thick lithium-drifted silicon detectors are widely used for X-ray spectroscopy and for the
measurement of fast-electron energies. Operationally, they are normally cooled to the temperature
of liquid nitrogen to minimize the number of thermally generated carriers that are spontaneously
produced in the thick active volume so as to control the associated leakage current and consequent
loss of energy resolution.
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Abstract. News develop everywhere every day. The beauty of using the newspapers in the
clasroom s that is also fresh every day. Unlike other media, it comes beautifully written with lots
of detail. For teachers, the newspaper offers a special attention. It has been called the living
textbook and it lives up to that name. It can be used to enhance skills (reading, writing, listeniong,
speaking) in learning English. These skills are among the ones they will practise: how to find the
main idea of a text, how to increase vocabulary, or how to form sentences. They will employ critical
thinking. EFL teachers are presented with a substantial number of teaching alternatives once they
have access to English newspapers which may be used as supplement to traditional classes.

1. Introduction

As language teachers we use a variety of teaching aids to explain language meaning and
engage students in a topic. According to Harmer ,,there is no limit to the various bits and pieces we
can bring into the classroom. It might be photographs of our family, letters we receive or even a
pet”.Newspapers are no exception so the teacher can base sequences of a lesson on headlines or
other sections that can be found in a newspaper.

For begginers, the large print headlines, recognizable symbols and numbers or photographs
can communicate information that students understand. They can be asked to cut out pictures of
things they like and then write sentences about the pictures by using presuppositins to describe
spatial relationship.

At an intermediate level, the newspaper offers exposure to print, to graphic devives and to
punctuation. Students can be asked to circle words they do not undersrand and to figure out the
meaning from the situation exploring afterwards the definition in the dictionary. They also, require
to match a cut out headline with the story ot to analyze an advertisement or a photograph.
Advanced students can read English newspapers much as a native speaker would, skimming some
articles, reading others by completely ignoring those parts of the newspaper of small interest to
them. They can be asked to follow a news item over a period of time and discuss the events that
occur or to read an article that describes a problem and discuss its causes and effects.

Grammar classes can be livened up by asking students to locate specific issues in the
newspapers like a present simple verb representing a past action ( e.g. Chelsea wins the match)
omissions of the verb in representing Present Continuous Tense (e.g: American Retail Market
Booming), ,,to” with verb representing future tense ( e.g: British Prime Minister visit China) or a
participle form used for passive voice (e.g> Man of the Year prize given to Thompson).

Vocabulary can be taught or enriched by having students figure out the meaning of target words
from the context, to find in the newspaper 5 words beginnning with a particular letter, to look for
words with a particular suffix or prefix, compound words, words in the past, present and future
tenses or plurals. As concerned reading students can be asked to skim through the newspaper
within a gaiven time limit and when the time is up to report to the class everything they remember
that is in the news.In order to develop reading for the main idea, thea teacher can select a story
from the newspaper taht will be of interest to the students, read it aloud to the class. Using 5 W’s
(who, What, When, Where and Why) the teachers can help students to practise reading for detail.
Writing activities at an intermediate level can have various aspects. Students can be asked to write a
piece of news in a current issue as if it were to be published in the newspaper. A more interactive
activity , although it does not require complex pieces of writing resembles Q and A (quest and
answer) section that some newspapers have.Priot to this activity the teachers has set up a Q and A
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board in the classroom. Every three or four learners submit a question for the board on a particular
topic.(sports questions, grammar questions, movie questions). During the week other learners look
at the questions(as they arrive in the class: jus before the end of class, if they finish early).

2. Practical Approach

There are various advantages of using Englsi newspapers in English language learning:

- they may trigger a lot of class discussion

- increase learners’ cultural awareness

- their availability- easily accessible, first-hand unaltered news

- improving vocabulary- different and ta the same time up-to-date vocabulary, though most
of it general English

- variety of texts (narrative, stories, letters, advertisements, interviews, reports or even jokes)

- information of general interest

- subject-specific materials

Most of the newspapers articles will be suited for the majority of the following types of
activities :

- skimmimg and scanning exercises

- understanding vocabulary from the context

- fill in the blanks

- jumbled paragraphs

- separating facts from opinion

- critical thinking

- expressing agreement or disagremment

- studying the grammar or vocabulary of headlines

- writing (an email, a letter)

- role-plays

In doing such activities learners are simultaneously building knowledge of the world that
they can almost immediately put to work.They also benefit through building both on their reading
skills and on their writing and speaking skills as a result of the post reading activities, not to
mention the possibility of developing the ability to infer new vocabulary in context.

In continuation a lesson model is being provided. The material is intended for intermediate
learners and could be done in one lesson.

LESSON MODEL : The Most Idyllic Islands of Earth (www. telegraph.com)

Pre-reading:

1. Discuss the following questions:

Have you ever visited an island?

Which island would you like to visit?

What is a tropical island?

2. Vocabulary

Match  the following words with their meaning:environment, expanses of water,
foliage,whereabouts, impeccable, beaten path.

-plant and leaves(collectively)

-a route that is frequently travellled

-in accordance with the highest standards, faultness

-the place where someone or something is

-a wide continous area of water

- the surroundings or conditions in which a person, animal or plant lives
or operates
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There are some English words of French origin in the article. Can you find them?

3.Reading Activities

A) Answer the following questions related to the artcle:
1. Are there volcanic peaks on St. Lucia?

2. Which is the largest island in the Carribean?

3. When did Columbus discover it?

4. Which is the thirds largest island in Hawaii?

5. Is Tahiti a volcanic wonderland?

B) Scanning
There are some numbers mentioned in the article Scan the text and write what the numbers
refer to:

222 SQUAIE MIIES. ...
17,504 BSIANGS. ... s

C) Read the article carefully and then complete the sentensec below by matching the
beginning 1-6 with their endings (A-K):

1. It may be the Carribean island most connected to the UK......

2. It is one of the Caraibbean’s.............cccceeevveennnen..

3. Trinidad’s little brother has some....

4. Impeccable in terms of location.........

5. The Seychelles might be the.....

6. It is a private island off the south.....

A....where 27 gorgeous villas and silken beaches began

B....one of the Lessser Antilles, Guadalope lies north of the Dominican Republic
C.....of the Carribbean’s finest beaches

D.....a wealth of direct flights

E...volcanic outcrops

F... the definition of tropical islands trewn across the Indian Ocean

Writing

An online quizz wil be provided. It can be found on Encyclopedia Britannica- Know Your
Island Quiz (https://www.britannica.com/quiz/know-your-islands-quiz)

Newspapers can be bothe an effective and different approach in teaching specialised
vocabulary because they offer a plethora of materials suitable for all kinds of activities. There are
some ways to use newspapers during your classes.They can be very appropriate for teaching
specialised vocabulary in a communicative manner.

PREDICTING THE NEWS

Write six keywords from the article on the whiteboard and in pairs, students should predict
what the article is about (and maybe get them to write their own article using these words) then they
read the article and compare their version with the original one.

JOB SECTION

Students read the job sections, choose a job to apply for and give reasons why. A good lead-
into ,, Writing a CV” or ,,Preparing for an Interview”.

NEW GROUP PROJECTS
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Assign a different topic to small gropus , e.g. Next Holiday, Sports or My favourite Movie
and get students to reseach their topic and give a TV news report of three different stories under
their topic

I’VE GOT 500%

Give the students an imaginary 500%. They flick through the newspaper and find items they
would like to buy; they now have to convince their partners to buy their items and come to a joint
decision to report to the class.

LET’S GO ON HOLIDAY

With a partner, students discuss which holiday they would like to go on and why. Give titles
such as Cost, Destination, What'’s included, Transport, Food 10 discuss.

Conclusion

Newspapers can be used effectively with a wide range of levels, from elementary to
advanced. They can be used for teaching language areas and language skills and even grammar
classes can be livened up. Students will enjoy working with them and on them as they have come in
contact with real-life world, real-life situations or real life language, where the accuracy of the
language they use is less important than successful achievement of the communicative task.
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Abstract. The article presents a scheme and management tools for assessing the total quality
of the product or service. Attention is paid to the modern understanding of product and service
quality as a result of a long scientific evolution of quality concepts. Emphasis is placed on the
interaction between the user and the product or service. In the process of this interaction of the
consumer with the product, the following several aspects of quality assessment are manifested: the
needs of the consumer, the process of production of the product or service and the requirements for
the quality of the product. It is emphasized that aspects are factors involved in the formation of
quality and are logically related. Totality is achieved by involving the human factor in the
production process.

The assessment of total quality includes the assessment of three main elements: product /
service, process and human factor. This assessment approach is equally valid for each type of
production process, including healthcare.

The practical approach and the tools for quality assessment consist in assessing the
motivational profile of the staff through a survey, which can be created by the management of the
company / hospital, according to their specific views. The process is evaluated using some of the
statistical methods and qualitative evaluation methods. The product can be evaluated in accordance
with the standards or medical standards.

In assessing the quality of the product / service, achieving totality includes assessing the
three elements: human factor, process and product. The choice of evaluation tool is up to the
management. A computer program can be developed.

Keywords: quality, process, motivation, totality

INTRODUCTION

The problem of the quality of the product / service has existed since the emergence of
production and crafts in the Middle Ages, and still remains open. The reason for its relevance is the
diversity (diversity of human nature), which provides different points of view / aspects of a product.

The aspiration of quality management was in the direction of standardization of production
activities and resources, as well as a tendency to achieve integrity of quality management.

The article presents a scheme for quality assessment and management, combining the
previously established techniques, indicating their place of action in production.

1. FOR THE QUALITY OF THE PRODUCT / SERVICE

Quality is not an imaginary concept. It exists, but it is difficult to give a definition due to the
subjective perception of it (both the producer and the consumer). The modern understanding of
product / service quality is the result of a long scientific evolution of ideas.

The analysis of the definitions of quality shows that most opinions such as those of
Feigenbaum, Kano, Juran, Ishikawa, Drucker, unite around the idea of quality identity with
"customer satisfaction™ and is based on consumer interaction with product / service. Others -
Deming rely on improving the process. Third group of opinions - the consumer value.

A broader understanding of quality is provided by Crosby 's definition and the DIN 1SO
standard, which relate quality to “requirements” in general. The requirements (needs or
expectations) that the quality satisfies can be divided into three categories: mandatory, which are
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established / written in normative documents - laws, standards, etc., stated established requirements
of the consumer - contract, terms of reference and usually presumed requirements. The quality
requirement is mandatory and can be applied by any interested party.

2. WHY TOTALITY OCCURS

The starting point and the place where the quality assessment is performed is the time in
which the interaction between the user and the product / service takes place. This time may be short
- a moment, but it may be longer. For example, in medicine in an emergency, the interaction
between the patient and the medical team is short, but when prescribing a drug

In the process of consumer interaction with the product, the following several aspects are
manifested, which relate to:

- The needs of the user;

- The process of production of the product / service;

- Product / service quality requirements (Figure 1).

User
Needs / expected ™ \, Consumer needs
Manufacturing Manufacturing
process process
Requirements / Human factor /
norms totality

Fig. 1. User interaction with the product

One of the conditions for positive quality of the product / service is the process to be
sustainable. This is achieved by tracking the process over time, by making control charts (proposed
by Schuhard) to reduce variations. The presence of deviations from the pre-set parameters (UCL -
upper control level and LCL - lower control level) determine the maximum allowable limits for
process stability. They are + 3 ¢ away from the following process value.

The requirements for the product / service are related to the process and the needs of the
users. Their obligation is established in a normative document. The consumer value of quality
derives from the added value of that transformed by the human factor.

Therefore, the factors involved in the formation of quality are logically related.

Due to the fact that the production process is carried out by the human factor, and the
quality of the process depends on the value of the human factor, the achievement of totality follows.

At its core, total involvement is a high-level organizational culture centered on the human
factor.

3. SCHEME FOR ASSESSMENT OF TOTAL QUALITY IN GENERAL AND
HEALTHCARE

The assessment of total quality includes the assessment of three main elements: product /
service, process and human factor. This assessment approach is equally valid for each type of
production process, including healthcare.
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The evaluation includes the three aspects of medical activity: (1) technical, related to the
level of medical technology and medical knowledge, (2) organizational and economic, related to the
organizational structure of health care unit costs and (3) socio - psychological, related to the
relationship between the medical specialist and the doctor-patient [17].

The practical approach and the tools for quality assessment consist in assessing the
motivational profile of the staff through a survey, which can be created by the management of the
company / hospital, according to their specific views. The process is evaluated using some of the
statistical methods and qualitative evaluation methods. The product can be assessed by compliance
with standards / medical standards (Figure 2).

- ~ B The process -
* Questionnaire - * SEEVOUAL method;

motivational profile of the * Gap model;

e S e St
checiusts; 5L U procipie; * Compliance with
;Eﬁ%ﬁ?ﬂ?]’:i?f’ sixth specifications and standards

* Quality methods: quality

circles; brainstorming;

Delphi method.
“—— A Human factor — C Product

N

Fig. 2. Assessment of totality

In assessing the quality of the product / service, achieving totality includes assessing the
three elements: human factor, process and product. The choice of evaluation tool is up to the
management.

The study of the three elements - A, B and C can be digitized in a computer program. Each
element can be evaluated on a scale, and the total score of the three components can be <or = 1.
When the score is = 1, the performance is good and meets the requirements set out in specifications
or other regulations of the organization. When the score is <1, the performance is satisfactory.
Corrective action is being taken.

CONCLUSION

In practice, the assessment of the total quality of the product or service is carried out by
assessing the three structures of production: process, product and human factor, simultaneously at a
time, and the choice of specific assessment tool is the right of management. A computer program
can be developed.
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Annotation. The organization of physics education based on information and
communication technologies helps to create conditions for the effective manifestation of patterns of
thinking, to excite the cognitive process. The factor that allows this to be done is the visualization of
basic mathematical and physical concepts, processes and phenomena using a computer
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Information technologies increase the informativeness of the lesson, the effectiveness of
teaching, give the lesson dynamism and expressiveness, give the opportunity to emotionally and
figuratively present the material, saves time in the lesson. The purpose of using information and
communication technologies in physics lessons is as follows: To make the lesson modern, to
educate students in the process of activity a positive attitude to science in general and to physics in
particular; to develop interest in physical knowledge, popular scientific articles, life problems.

Solved tasks when using information and communication technologies:

- Instilling the skills of research work through the organization of research activities using a
variety of methods and forms of independent cognitive and practical activities.

- Development of the ability to extract information from a variety of sources, process it
using computer technology.

- Formation of the ability to briefly and clearly formulate your point of view.

- Education of skills of cooperation in the process of joint work.

Today it is especially important to develop the cognitive activity of students, to form an
interest in the process of cognition, in ways of searching, assimilation, processing and application of
information, which would allow schoolchildren to be the subject of learning, easily navigate in
today's rapidly changing world. New technologies are being created, new teaching methods are
being developed, non-standard forms of lessons, variable programs and textbooks appear, etc.
Success largely depends on the skill of the teacher. However, the desired result may not be achieved
if the individual characteristics of the child are not taken into account.

Modern teaching at school faces the problem of reducing students' interest in studying
subjects. Such a school subject as physics has long been classified by society as the most difficult.
The teacher's task is to arouse interest, not to scare off children with the complexity of the subject,
especially at the initial stage of studying the physics course.

There are computers in our school, there is access to the Internet, more and more computers
are being purchased in the families of students. This contributes to the introduction of new
pedagogical technologies in the educational process.

I am expanding my educational and educational activities, using information and
communication technologies in educational and extracurricular activities.

Computer technology in physics lessons involves:

- the use of multimedia technologies in the study of educational material;

- intensive use of computers as a tool of daily educational work of students and teachers;

- changing the content of physics education;

- implementation of interdisciplinary connections of physics with other academic subjects;

- development of methods of independent search and research work of students during the
implementation of educational telecommunication projects;

- teaching students by the method of collective problem solving;
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- search and processing of information within the framework of the studied material using
the Internet;

- using spreadsheets to solve problems;

- conducting virtual workshops and laboratory work;

- preparing teachers to work with new content, new methods and organizational forms of
education.

Computer communication allows access to virtually unlimited amounts of information
stored in centralized data banks. This makes it possible to rely on the entire stock of knowledge
available to the inhabitant of the "information society" when organizing the educational process.

Thanks to the use of information technologies, it is possible to show fragments of video
films, rare photographs, graphs, formulas, animation of the studied processes and phenomena, the
operation of technical devices and experimental installations, listen to music and speech, and turn to
interactive lectures.

With the help of a computer, you can show such phenomena and experiments that are
inaccessible to direct observation, for example, the evolution of stars, nuclear transformations,
quantization of electronic orbits, etc. Using models from a virtual laboratory created in the project
environment "Living Physics”, you can simulate the processes occurring in a cyclotron, mass
spectrometer, show the movement of electrons in a magnetic field. Demonstration of experiments,
micro-processes that cannot be done at school, is possible without showing real experiments.

No less practical was the use of photographs of posters taken with a digital camera. In
electronic form, these posters are more clearly visible to everyone in the classroom, especially since
you can enlarge the necessary part of the poster.

It becomes possible to perform work in a virtual laboratory by selecting various initial
parameters.

Many of my students who have a computer at home use training programs to perform
creative homework, the results of which are presented in class. This allows me to conduct
individual work with students, expand their educational environment.

To conduct thematic and final control of students' knowledge, | have compiled and used
computer tests in the lessons.

When using information technologies in teaching electrostatics, the main software of the
discipline can be electronic reference books, tabular processors (Excel), special programs (Mathcad,
Maple, etc. computer programs) [1; 2].

The use of information technologies in teaching electrostatics contributes to the
improvement of students' knowledge of the subject, a conscious understanding of the methods of
cognition of this field of science, the ability to work with information flows from various sources.
With the help of computer programs, students solve problems in electrostatics using a given system
of relations and connections. Solving problems with the help of programs consists mainly of four
stages: analysis of the problem condition; choice of the order of the problem statement; construction
of a system of equations describing the phenomenon under consideration; transformation of the
resulting system of equations and calculation of the required quantities.

When teaching electrostatics using information technology, the following informative
material can be presented:

1. Computational experiment. The role of experiment in the cognition of electrostatic
phenomena. The role of computer technology in conducting research and experiments. Software
tools for conducting virtual experiments. The Electronic Workbench application.

2. Software tools used for mathematical modeling of electrostatic phenomena (tabular
processors, programming systems, Mathcad mathematical package) [3].

3. Quantitative and qualitative physical problems on the topic of Electrostatics. Various
ways of making a report. The scheme of the report output. Computer software for solving problems
(tabular processors, programming systems, the Eureka mathematical package).

4. Processing of research results. Plotting diagrams. Working with tabular data. Introduction
of multimedia objects.
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The following advantages of using new information and computer technologies can be

noted [4]:
- the presence of a clear and interesting interface;

- multimedia capabilities;

- creating conditions for independent work of students;

- the student develops the skills of educational work;

- changing attitude to knowledge, allows you to think quickly;

- gets used to solving persistent problems;

- conditions are being created for the student's self-development;

- the intellectual qualities of the student are developing;

- the student independently performs homework, actively participates in the assimilation of
exercises and knowledge.

In addition, the following benefits are provided to teachers in the teaching process:

- contributes to a more interesting organization of the educational process;
- allows you to effectively and effectively present the training material;

- use electronic textbooks, electronic textbooks, etc.;

- allows you to maintain electronic documentation.

During the implementation of these goals, there is a need to use new methods in the
formation of students' information culture.

The basis of computerization of learning as a social process consists of two directions:
computerization of knowledge and computerization of learning.

Computerization of learning covers only that area of computer application that is directly
related to learning. In this context, the most voluminous is the computer usage space (training
sessions, student testing, knowledge control, game classes, etc.).

The fascination and clarity of the lesson directly depends on the skill and curiosity of the
teacher. Working on the Internet also opens up limitless opportunities for our students to learn
about the achievements of world education and science. Without information and computer
technologies worthy of the requirements of modern development, it is impossible to solve the
above.

In conclusion, the use of modern computer technologies in school meets the goals and
objectives of a modern school. My accumulated experience, partially reflected in this work, shows
that the use of information technology in physics lessons expands the creative possibilities of both
teachers and students, increases interest in the subject. Thanks to information computer
technologies, which are used not only in physics lessons, but also in school in general, the teacher
develops imaginative and creative thinking of students. The applied innovative teaching methods
focus on the individual cognitive needs of the individual, foster cognitive interest, communication
skills of students in the exchange and processing of joint computer projects.
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Abstract. Entrepreneurship is one of the important economic activities that are directly
linked to other activities occurring not only in the economy but also in society. Business practice
includes business activities in various areas, which are linked to interrelationships and links.
Business practice is mainly created by enterprises from the small, medium-sized enterprise sector,
while in this sector there are also many enterprises with an interesting character — family character.
In addition to many general features, small and family business is also characterised by a number of
peculiarities, which attach a specific character to these types of enterprises. Small business is a
significant part of the business sector and therefore deserves independent attention. The main
objective of this contribution is to draw attention to small and family businesses and some of their
characteristics.
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Introduction

The economy of many transformative and also market economies is based mainly on
business units. Entrepreneurship is a very important, even crucial, activity not only for the existence
of a functioning economy, but also for its further development and progress. From the point of view
of the market mechanism, business is an essential and necessary activity. Advanced economies are
based on successful businesses, which are the predominant economic operators. This is also why it
is in the interests of each country to actively promote entrepreneurship and, in particular, small and
medium-sized enterprises. The economic policy of the State should have priorities set out in the
area of the promotion of small-scale entrepreneurship.

Small business represents important positions on many indicators of the development of the
national economy. Specific business entities that are family-owned are also established within the
small business venture. Enterprises in the small and medium-sized enterprise sector, whether
family-owned or commercially owned, primarily provide space for the employment of the
population, including the rural population, problem groups such as women after maternity leave or
middle-aged people. In terms of innovation, micro- and small businesses, which are highly flexible,
willing and able to adapt to market conditions and requests from customers or business partners,
have an important place again.

In today's, modern understanding, we can view entrepreneurship as taking advantage of the
opportunities available on the market. Entrepreneurship is a philosophy of how a business wants to
realize its intentions on the market. We can see here an active link between ideas, ideas, intentions
and what the market itself has to offer. Those businesses that are able to detect unfilled places
become successful, thus gaining a competitive advantage.

Theoretical background

Entrepreneurship can be derived mainly from the division of labour between the participants
present in the market. Some foreign sources state that a business is always associated with
something new or a completely new business. In our European or Slovak conditions, we cannot
unequivocally agree with this view, even though the business often expands the existing
possibilities or brings innovated or new products and services intended for sale on the market.
Therefore, it is necessary to look at business as an important part of economic activities.
Entrepreneurship is a significant customer-oriented activity in order for a particular business to be
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successful in the market. It is therefore a certain philosophy of commercial activity based on the
needs of the market.

Not only the Slovak or European economy, but also the world economy is mostly based on
the existence and business activity of small and medium-sized enterprises. This is especially true for
the European Union's economy, where 96-98% of all businesses are smaller businesses. In the
conditions of Slovakia, the situation is even more in favour of small businesses, because small and
medium-sized enterprises make up 99% of all business entities. It is therefore the basic framework
for the economy that ensures its functioning.

Entrepreneurship of small and medium-sized enterprises is one of the most frequently
discussed areas, because small business is a pillar of every advanced market-oriented economy.
Business is figurative salt and spice for the functioning of every country. In the world, companies
that are established in the small and medium-sized enterprise sector are also called small businesses
or small businesses. In Slovakia, this term is much less common, although understandable.

In the 21st century, in the developed and developed countries of the world, no one doubts
the important position and importance of business. Small businesses in particular are those that are
driving forward and helping to constantly advance the development of economic relations across
the economy. The success of a business often depends on the ability to adapt to situations and
requirements. Small business certainly fulfils this feature, as micro and small businesses have the
ability to adapt their activities to changing market conditions in a very short time.

Enterprises with a special character are also numerous in small business. These are family-
owned enterprises resp. family-run businesses. These are interesting business units that have one
key specificity from ordinary small businesses: they focus on family and employment of family
members and often provide very personal services in the implementation of business activities.

Aronoff, Astrakhan, and Ward (1996), one of the world's leading family business experts,
say family businesses are an essential part of the business sector. Their importance is unique and
irreplaceable for the country's economy. We agree with the opinion of foreign experts, because they
are very flexible business units and we add that family business can be established even in less
developed regions. Neither larger companies nor interconnected medium-sized enterprises operate
in these areas.

Slovakia is a country of regions, as the vast majority of the geographical area consists of
mountainous areas. Relatively little attention is paid to regional business, although this is an
interesting sub-issue. At the same time, small, medium and family businesses have a unique place in
the regions, because they know the regional business environment, interests and needs of customers
perfectly, which creates very good preconditions for the implementation of business activities. Mura
(2021) addressed the issue in more detail.

In addition to regional economic benefits, small and medium-sized enterprises also have a
contribution to regional development, writes Capkova and Kluchové (2018). Overcoming regional
disparities, economic, social and environmental development of regions is linked to the activities of
small and medium-sized enterprises. They are also a factor for regional development in a broader
context, not only in economic terms but also in terms of regionalism. They also help to overcome
crises caused by various circumstances.

Aim, material and used methods

This paper focuses on the less used form of business activity in Slovak conditions. The
importance of family businesses in market-pillar economies will only increase in the future. We
consider it necessary to address these types of business units, as they are part of a market economy
and still have a presence in developed market economies. It cannot be overlooked that some small
and medium-sized enterprises have a different character and are linked directly to a particular
family.

The main goal of this paper is to draw attention to small and family businesses and some of
their characteristic features. It is the characteristic features of family businesses that can distinguish
them from non-family businesses. In preparing this post, we needed to reach for source documents.
We relied on secondary literary sources and also on our knowledge, which comes from solved
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project tasks. The material used is created from scientific sources that deal with small business with
a focus mainly on small, medium and family business. Since the article talks about Slovak
conditions, we are based mainly on Slovak literary sources, which we supplement with foreign
literary sources. Undoubtedly, it was also necessary to use scientific sources that are recorded in
important scientific databases. The preparation of the paper and especially its elaboration also
presupposed a methodical construction. Due to the theoretical nature of the paper, we decided to
apply mainly qualitative methods in combination with basic scientific procedures. Specifically, we
used documentary study, critical analysis, observation, literary sheriff, analysis, synthesis,
deduction. These scientific methods helped us to create a logical whole of the submitted paper.

Results and discussion

Small business differs from the business of large companies in several ways. In addition to
the size category measured by the number of employees or the achieved annual balance, large
enterprises are mostly established nationwide, while small, medium and family enterprises carry out
their business mainly in the regions.

One of the important features of small businesses is their personal approach or the principle
of unity of management and capital, states Izova (2016). In a personal approach, the author sees the
decisive place of the entrepreneur in the decision-making process of the company. The entrepreneur
considers his company as his life's work and has a significantly stronger emotional relationship with
it than in the case of companies that are not owned by a manager. In a small business, the
entrepreneur has a leading role in providing many activities, not only managerial, but also
production, operational, administrative. In family businesses, these activities are mostly provided by
family members.

The characteristic features of micro, small enterprises and family businesses certainly
include their irreplaceable role in the employment of young people, women in two periods of crisis,
as well as the employment of the disabled. It is a long-term problem to place these people in the
labour market. The solution in this case is also smaller business entities, in which even a part of the
population that would otherwise find it very difficult to find a job on the labour market can find
employment.

In the current period full of great changes, turbulence and the ongoing crisis, one can fully
agree with the authors Haviernikova and Srovnalikova (2014), who say that in the case of family
businesses, family immunity is fully manifested in these situations. Immunity manifests itself as
cohesion and coherence, harmony in defining and achieving family goals in the context of business
goals. It is one of the other characteristic features of family businesses operating in small business.

However, in order for small, medium enterprises and family businesses to be able to
successfully fulfill their business mission and achieve the set goals, it is necessary to have an
appropriate business environment. As Slovakia is part of the wider area of the European Union, it is
necessary to create an adequate business environment at the macro level (at the EU level) and at the
micro level (at the Slovak level). In a quality business environment, business entities subsequently
succeed in realizing their goals and actively contribute to the development of the national, regional
and local economic space. A stable business environment can help the business management to
function effectively. Several authors describe that the business environment plays an important role
in business. With European and Slovak conditions, for example, Hajduova and Lacko (2021).

If the conditions for the implementation of business activities are favorable, then companies
manage to implement innovations as well. The innovative activity of enterprises is very often tied to
micro-enterprises, which are often start-up initiatives and bring new ideas, new solutions or
improve existing technologies. This is again an important feature of small and medium-sized
enterprises, which can certainly not be forgotten. Innovation is a prerequisite for developing other,
not only economic activities in regions and countries.

If we are interested in the presentation and approach of some of the characteristics
associated with small and family business, then we can not fail to mention the important
component, which is the transfer of knowledge, knowledge management and generational
exchange. At the same time, they are also the most difficult problem areas that these researched
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business entities have to deal with. In the case of Slovakia, it is possible to do business for more
than thirty years, which means that Slovak small businesses in family ownership should have dealt
with generational change. Unfortunately, the situation is much worse, many companies have not
solved this problem and many companies have therefore ceased to operate in the market. Business
practice shows that this is not an easy activity at all and requires targeted training of the next
generation with a continuous transfer of knowledge and skills.

The operation of micro, small, medium and family enterprises in the national economy of
each country is extremely important. They are flexible, innovative, adaptable and very viable
business units. Thus, they have many positive characteristics. Even large companies cannot function
efficiently and smoothly without small cooperating enterprises. Therefore, it is necessary to address
the issue of small business constantly and point to the need to support them.

Conclusion

For every economically developed country, the area of business activities is important
because it helps to spin several areas of the national economy. Slovakia, as part of the European
Union, supports the development of small business and has introduced many reforms that were
necessary to build a suitable business environment. Only in a suitable and competitive business
environment can business units function effectively and develop their activities. However, the basis
of the business environment is the legislation for which the legislator, ie the state, is responsible. In
recent years, we have managed to shape the business environment so that small, medium and family
businesses can be full participants in the competitive struggle for the customer, for market share, for
existence. However, areas that require fundamental reform remain unresolved or insufficiently
addressed and negatively perceived by entrepreneurs. This is particularly the cost of the levy system
in particular, and simpler taxation would be called for. In the case of family businesses, it would be
appropriate to resolve the legislative status of family members and their mutual employment status,
respectively. mutual representation. These steps would help further the development of small and
family business in Slovakia. Currently, under the influence of a two-year pandemic crisis associated
with the repeated closure of business and entrepreneurial operations, it is necessary to support each
new activity and the revival of existing business activities. We cannot forget the basic specifics of
small businesses - their high sensitivity and vulnerability to the turbulence and negatives present in
the market.
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Abstract. Purpose— The purpose of the article is to study the implementation of green
management in the educational sector.

Research methodology — A structured questionnaire was used to develop hypotheses and a
research model for collecting data from university professors and experts in the Middle East, which
was then tested.

Findings — The results of this research supported suggested hypotheses. Empirical evidence
shows that green management in the educational sector has a positive impact on the overall
performance of the organization.

Research limitations —. Further studies covering other than the Middle East area might be
necessary for more accuracy.

Practical implications —This study will highlight the importance of green management model
adoption, especially in the educational sector.

Originality/Value —Few studies investigated the performance of green management in the
Middle Eastern educational sector.
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Abstract. The dihydrofolate reductase- thymidylate synthase (DHFR-TS) is an important
enzyme in transmission of malaria. Because of the point mutations there has been an increase in
antifolate resistance. The tested compound were nonsymmetrical Schiff bases synthesized with
thiocarbohydrazide and halogen substituted aromatic aldehydes (with iodine and fluorine). The
reaction was done under reflux for three hours in a mixture of ethanol and water, catalyzed with 1-2
drops of HCI. The aim of this work was to see how halogen derivatives interact with the active site
of the enzyme and does the inhibition fall with the increase of the mutations. Using software
Autodock 4.2.6., docking software, their antimalarial activity was tested on wild type, double
mutant (C59R+S108N) and quadruple mutant (N511+C59R+S108N+1164L) of DHFR-TS in
species Plasmodium falciparum. The results showed that the compounds have the best inhibition
activity on the double mutant DHFR-TS. The reason for that is the mutation on S108N made
inhibition and binding to active site a lot easier (Fig. 1), compared to the antimalarial drugs that get
lower inhibition with the increase of mutations. lodine substituted Schiff bases had the best activity
(Ki=2.53 Eb=-6.45). The compounds showed promising antimalarial activity and are candidates for
future remodeling and in vitro studies.

Fig.1. 3D representation of the iodine substituted Schiff base and the active site
generated by Protein-Ligand interaction profiler [1]
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Abstract. Carbonic anhydrases (CA) are metalloproteins that play a pivotal function in
physiological pH control, ion transport, gas balance. Inhibitors of CA are used to treat glaucoma
and epilepsy, as well as diuretic agents. Thiocarbohydrazone has been synthesized which may act as
potential carbonic anhydrases inhibitor. The tested compound is a symmetrical Schiff base, formed
by using nitro benzaldehyde and thiocarbohydrazide in a mixture of water and ethanol under reflux
for three hours. The NMR was later done to check the purity and the structure of the synthesized
compound. The compound was then tested to check the biological activity toward Bovine Carbonic
anhydrase from Bos Taurus using Autodock software (Fig. 1). Results showed that the compound
has enough binding energy to bind to the active site of the Carbonic anhydrase (Ki= 6.36, Eb= -
7.09). Since the CA are metalloproteins containing zinc, tightly attached to their active site. By
making a complex of our compound with zinc we can increase the affinity to the CA. The novel
compound showed promising inhibition of CA and in the future can be used as a starting compound
for additional remodeling and further testing of its biological activities.

Fig.1. 3D representation of the thiocarbohydrazone and the active site generated by
Protein-Ligand interaction profiler [1]
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In experimental models of Alzheimer's disease and epilepsy, we studied the nature of the
effect of the Basolateral Amygdala on the generation of: 1) visually controlled spatial memory in
the Morris water maze before and after surgery for bilateral total bulbectomy. This operation was
carried out in order to create an experimental analogue of Alzheimer's disease; 2) In
electrophysiological experiments on rabbits, we studied the mechanisms of generation of evoked
potentials in response to stimulation by a single photostimulus in the Retina (ERG), Superior
Colliculi, Lateral Geniculate Body, and Primary Visual Cortex (field 17).

EXPERIMENT 1. Experiments were carried out on old male albino rats. The results
obtained showed a significant increase in the influence of the Amygdala on the function of the
Visual system. This was manifested in an increase in the latent period of the search for an invisible
platform in white rats with an analogue of Alzheimer's disease. The model of Alzheimer's disease
was created by the known method of bilateral surgical bulbectomy. Three months after the
operation, the animals developed a stable analogue of this disease. The evidence was a change in
visually controlled behavior in a pool (diameter 102 cm) with water whitened with milk. An
invisible round platform 10 cm in diameter was located 1.5 cm below the liquid level.

EXPERIMENT 1. Experiments were carried out on old male albino rats. The results
obtained show the Amygdala effect on the visual system function. This was manifested in an
increase in the latent period of the search for an invisible platform in white rats with an analogue of
Alzheimer's disease. The model of Alzheimer's disease was created by the known method of total
bilateral surgical bulbectomy. Three months after the operation, the animals developed a stable
analogue of this disease. The evidence was a change in visually controlled behavior in a pool
(diameter 102 cm) with water whitened with milk. An invisible round platform 10 cm in diameter
was located 1.5 cm below the liquid level.

Long-term navigation training was accompanied by a shortening of the search time for a
saving island. Well-trained rats before bulbectomy found the platform in 10-20 s, and 3 months
after the operation, their search greatly increased in time. The specified search parameters
approached the figures observed or even exceeded the time of islet search in naive (untrained) rats
and amounted to 120-180 s. After the Curcuma administration solution for 10 days, a reduction in
platform search time to 4-5 s was observed. The results suggest the rehabilitative properties of
turmeric, as well as the possible expression of neurogenesis in Basolateral Amygdala.

EXPERIMENT 2. On the model of amygdala epileptogenesis induced by instillation of
penicillin solution into a basolateral amygdala, awake rabbits of the "gray chinchilla” breed were
observed to generate epileptiform discharges in the Visual cortex, Lateral geniculate body, Superior
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colliculi and Retina (electroretnograms - ERG). In these structures, as well as in the Amygdala
itself, ictal and interictal adhesions were recorded. A few hours later, an almost complete recovery
of neuronal activity in the studied structures to the background level was observed.

It is suggested that the efferent influences of the Basolateral part of the Amygdala spread
along the entire visual pathway and reach the neuronal apparatus of the retina.
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Abstract

Multisectoral cooperation is often represented in scientific projects conducted in the field of
biomedicine. The project of the Center of Excellence for Biomedical Research (CEBIMER), which
is being implemented in Montenegro, brings together, among others, researchers from the Faculty
of Medicine and the Faculty of Natural Sciences and Mathematics of the University of Montenegro.

Thanks to the results achived so far, the competencies of the members of the research team,
and previously implemented projects, researchers from these two faculties planned to implement the
following activities during the implementation of the project:

1) synthesis of Schiff bases, their purification and characterization;

2) determination of antioxidant activity of synthesized Schiff bases;

3) determination of anticancer properties of synthesized Schiff bases.

A more detailed overview of the organization of research is shown below:

—_ ——
[ Faculty of Natural Sciences and Mathematics ]

1) synthesis of Schiff bases, their purification and characterization
* characterisation using FTIR

2) determination of antioxidant activity of synthesized Schiff bases
* using DPPH

Tm———
[ Faculty of Medicine ]

1) determination of anticancer properties of synthesized Schiff bases

* using 3 cancer lines: LS174T and HCT116ATCC CCL-247 (colorectal
carcinoma); B16-F0 (melanoma) and MDA-MB-231 (breast cancer)

* using 2 tests: XTT and test of clonality

sjesodoad maN
suipping SHede)
uonesddoo)

This type of cooperation is expected to strengthen the scientific potentials of researchers and
institutions, to deepen cooperation among scientists, but also to create preconditions for joint
application for other project proposals.
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1. Introduction

The food sector is presently challenging the dual security and sustainability themes of
climate change and biodiversity damage, which entail innovative digital infrastructures and
systems, different production and supply chain approaches. Similar requirements arise among
consumers concerning the expectancies to adopt healthy and sustainable behavioral models and a
more critical consumption.

In recent decades, eating behavior has witnessed a progressive transformation. On the one
hand, there is an orientation towards a healthier diet and body care, with a growing awareness and
consumption of zero km, organic or sustainable food products and, on the other, there is an
orientation towards an increase in the average caloric intake and preference for unhealthy or
comfort food products (cf. Piper, Mileti and Prete, 2022). Furthermore, food choices are often
influenced more by the psychological interpretation of products’ characteristics than by the physical
properties of the products themselves. The perception of the risk associated with the food choice is
an individual psychological interpretation capable of influencing the consumers’ attitudes and
behavior with respect to the purchase of food products. There is often a considerable divergence
between the objective and the subjective / psychological risk assessment. Therefore, the risk
perception of food safety, trust, and the correct interpretation of the nutritional information provided
by producers have consequences both for the well-being of consumers, for the future profitability of
producers, and for the effectiveness and the overall efficiency of the food supply chain.
Communication of reliable and useful information relating to food products and production
processes, able for demonstrating the orientation towards sustainability and health, could be
supported and validated by the use of digital technologies.

Improving consumers’ trust requires a supply chain dedicated to sustainability, leveraging
competitive factors such as traceability and authentication of information (Galvez et al., 2018). In
the food sector a supply chain not only represents a complex system fundamental to facilitating the
movement of food products in the market, but also a strategy to increase consumer willingness to
buy enhancing awareness and trust about the origin and processing of the product. According to
literature, however, current food traceability systems are not very effective in building trust
mechanisms (Liu et al., 2021), and secure and effective agribusiness information management is
urgently required to improve food traceability. Food reliability and quality problems necessitate to
improve transparency, safety, durability, and integrity of the supply chain (Feng et al., 2019). This
solution presents at least three perspectives to be balanced, since agri-food traceability is a pressing
issue for SMEs and farmers - as new technologies are expensive and still in an immature stage
(Zhao et al., 2019) - for governments - to balance global and national management of privacy and
health security (Ilbiz and Durst, 2019) - and also for consumers - to guarantee transparency (Caro et
al., 2018).
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2. New technologies for a sustainable food sector

New technologies — and especially, blockchain applications, 10T and Big Data - have
attracted the attention of academics, managers, and lawmakers for their potential to disrupt business
models in many industry sectors. A blockchain is a distributed database of records in the form of
encrypted blocks, or a public ledger of all transactions or digital events that have been executed and
shared among participating parties and can be verified at any time in the future. In the food supply
networks, blockchain technology (BT) could safeguard traceability, transparency, provenance and
trust: it has been recognized by FAO as an effective solution to ensure the safety, quality, and
sustainability of agri-food products (FAO, 2019), and a valuable tool to address United Nations
Sustainable Development Goals linked to livelihoods, food security and the environment (Tsolakis
et al., 2021). Big Data (McAfee and Brynjolfsson, 2012) can be defined as structured data such as
organizational databases, and unstructured data generated by new communication technologies such
as the Internet of Things (IoT), as well as images, videos, audio (Lansley and Longley, 2016). loT
can be defined as the use of standard Internet protocols for the human-to-thing or thing-to-thing
communication in embedded networks (Govinda and Saravanaguru, 2016, p. 2848). loT devices
and services generate flows of data by connecting and monitoring people. 10T and Big Data are now
indispensable in order to design products and services, in line with consumers' desires and
consumption experiences (Bojanowska, 2019). Indeed, in the supply chain, they are able to trigger
collaborative practices: on the one hand, by aligning the process of selecting technologies to
redesign internal processes with new ways of working; on the other hand, by involving staff at all
levels (Peng et al., 2018). In this context, 10T is often used to monitor production, intervene in
shutdowns, or rapidly change production methods with positive effects on TQM (Liu et al., 2017),
to improve integration in plant and machinery (process innovation), or in existing products (product
innovation) (Frank et al., 2019). loT devices can have numerous positive functions: they can harden
traditional digital platforms (e.g., customer experience platforms, information systems platforms,
ERPs, data analytics platforms); they can connect physical assets for the purpose of monitoring,
optimization, control, and performance evaluation (Bojanowska, 2019); they can be integrated into
manufacturing machinery to monitor the loading and unloading of goods (Frank et al., 2019;).
Finally, 10T and Big data T can help improve business competitiveness by transforming products
and services into digital business opportunities, for example, by monitoring consumer behavior,
attitudes, purchases, and choices, which has relevant implications for marketing studies (see Sestino
et al., 2020; Sestino et al., 2021).

3. Directions for future research

Despite the promises and market hype, a comprehensive overview of the potential benefits
and challenges of these new technologies for companies and consumers is still missing. Taking into
account both the need for food chains to become more sustainable and the increasing consumers’
demand for sustainability, future research directions should consider social, economic and
environmental aspects, especially for those food products characterized by a complex production
and value chain. This opportunity can be analyzed from different perspectives.

From a managerial and consumption perspective, the main drivers and barriers of digital
innovation and these new technologies applications within the agri-food industry need to be
considered together with the investigation of the main benefits for consumers. From a legal
perspective, the regulatory framework of European and national legislation on consumer protection
from counterfeiting and adulteration of agri-food products need to be analyzed to identify the links
with the data guarantee potential of these new technologies. From a technological and digital
perspective, new technological solutions need to be developed and implemented in the context of
food sector.

The findings will advance academic literature on the combined consideration of digital
technologies and sustainability to offer valuable understandings into the value creation pathways in
the extended value chain, with a special consideration of food companies and consumers. Research
outcomes will benefit firms and institutions to enhance their competitiveness and performance by
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design, implementation and communication of specific components of sustainable sourcing.
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Abstract. This article examines the relation between the process of modernization and
decision-making in the context of the public interest needs.

The aim of the research is to establish the interconnection between the process of
modernization and the decision-making process in the area of public administration, as these two
are the interconnected components that ensure the consolidation of the rule of law and democracy
principles, the social workers' trust level in the system of government and citizens’ involvment in
the decision making process, efficient and fully in line with the public interest, the maturity of
decision-makers, but also the stability of internal and external policies, factors that ultimately
guarantee the well-being of society and modernization process.

Keywords: modernization, decision-making process, public interest, modernization-
decision-making relationship, public administration, Republic of Moldova.

The development of the contemporary society, which is constantly evolving and
transforming, according to the emphasis made in the local specialized literature, takes place through
political modernization. In this context, modernization has led to a radical change in political
institutions (political organizations and procedures), political order (the system of organization and
management of society), power relations (means and mechanisms of action, as perceived by the
government), and the decisive role in this process of modernization as a social form of change
belongs to the political power and its stakeholders, as well as to the bureaucratic power, represented
by a body of civil servants, whose competences are the administration of public affairs [11, p.72]. In
this sense, the modernization process represents the improvement of the administrative system's
organizational and functioning mechanisms, through the prism of rigid political institutions,
relations, regulatory norms, information technologies, and a team of qualified civil servants, with
integrity and administrative culture, acting in the public interest. Based on this idea, governments
must be open and accessible, responsible and receptive, and act to serve the citizens; however, the
main component of the public administration's mission should be the public interest.

Other local researchers consider that the modernization of public administration is the
continuous process of improving human resources according to the latest training methods, as well
as innovating the methodology of organizing, conducting and concluding administrative decision-
making, by making full use of the information technology potential in combination with the one the
citizens poses, in order to fully and qualitatively fulfill the basic mission of the administration [9,
p.141]. Thus, the decision-making process is a premise that favors modernization. In this context,
the author A. Simboteanu thinks that modernization involves reorganizing and reforming the
programmatic and political dimensions of administration, ie changing the place and role of public
administration in the social system by implementing modern principles of administration and
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adjusting those to the European standards [8, p.191]. From the definitions proposed by specialists in
administrative sciences, we find that modernization is to achieve changes aimed at improvement
and high results in all areas of social life, with particular emphasis on organizational structures,
processes, functions and responsibilities, redesign of systems and processes. decisions and
implementation of policies, citizen involvement, allocation of resources, and accountability, etc., -
activities carried out according to the existing legislation and in order to pursue the public interest.
We define this based, mainly, on the research issue addressed in this article. Finally, we deduce that
modernization is a broad and complex concept, which includes changes in several areas but also in
several dimensions, with an impact on several components that strengthen and drive the mission of
the administration, and inter-conditioning of the following areas: the decision-making process and
the public interest.

The meanings of the modernization concept with similar content, we also identify in
researches done in the Russian Federation, according to which the modernization process aims at
developing qualitatively new features of society, which are associated not only with the emergence
of new technologies and management methods, but also with modern cultural and behavioral
patterns of life [12, p.7850]. For the modernization process, it is necessary to create institutional
conditions that will fundamentally change the process of formation and functioning of the
administrations, and will increase the social, civil, moral qualities of the managerial elites. This will
allow the administration group to move to a new level of social responsibility and increase the level
of social efficiency of state management by changing the provisions of the state bureaucracy [12,
p.7855]. This approach, given the importance of governance in a society, a key element on which
scientific, technological and practical progress depends, is very current, as we equate the evolution
of a society with the transition to a higher level, with its development and modernization, and this
fact it depends on the political factors, which the whole society designates, thus, the needs of the
society and the degree of their satisfaction are directly proportional to the purpose of the
collaboration between the ‘rulers’ and the ‘governed group’.

At the same time, the public interest is the main factor that determines the content of
administrative decisions, which are the product of decision-making processes. Thus, the coherence
of these two variables will generate efficiency. An efficient administration presumes an activity
with the best possible results for the satisfaction of the needs and social interests in the conditions of
the state resources management [10, p.24]. Ultimately, the efficiency of the public administration
depends on the decision-making process, which must be exact, functional, corresponding to the
purpose of initiating this process and the expected result, and last but not least be in the public
interest. The degree of public administration efficiency is measured through the view of
administrative decisions, considered as a product of the decision-making process, able to reflect the
best alternatives and / or solutions ensuring the well-being and prosperity of the whole society.

It is a well known fact, that a society that has organizations and institutionalized governance
mechanisms also has the ability to complete its public interests. The public interest is not something
that exists a priority in the natural law or in the people’s will, but is an interest of public institutions.
The basics for building efficient public institutions is relying on the relationship between political
institutions and the level of culture in a society. The level of social mobilization is closely linked to
political stability, and political stability presumes a modern society [4, p.24-27].

Examining the relational aspects of the decision-making modernization process, in the
public interest needs context, is a current topic that outlines the importance of public administration
(central and local) in a democratic state, emphasizing the correlation between the two variables
investigated as a whole and demonstrating the impact on the fulfilling the public interest and to
ensuring the development of the society.

According to some researchers from the Republic of Moldova, our social life is strongly
influenced by political institutions and processes, and the public interest in the context in which
society and the political factor are in an indispensable interconnectivity, does not correspond to
administrative decisions, which disrupts the process of reforming the society, of reaching
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modernization standards [5]. In this context, the need to adapt the public institutions to the needs of
contemporary realia and challenges becomes an imperative.

An important element of the decision-making process interdependence, which is also often
encountered in the specialized literature but also in the legislative, is the "transparency”, which in
the public administration activity, is an indispensable principle of a rule of law meaning placing the
citizen in the center of the public sector concerns. The citizen has the right to be informed about the
conduct of administrative activities and to participate in the administration of public affairs. The
Law on Transparency in Decision-Making in the Republic of Moldova is one of the effective tools,
with applicable provisions and rules that ensure transparency in decision-making within the central
and local public administration authorities, other public authorities, which regulate their relations
with citizens, associations compliance with the law, with other interested parties in order to
participate in the decision-making process [1, art.1].

At the same time, the Republic of Moldova has other efficient, consistent and functional
tools that establish the procedures for ensuring transparency in the process of drafting and adopting
decisions [2, (point 1)], and increase the level of transparency of the activity of public authorities
and access to information of public interest through the official website, as well as the establishment
of mandatory minimum requirements for the official pages of the Republic of Moldova public
administration authorities on the Internet [3, (point 1)]. However, public authorities, even with their
options, often avoid informing about the initiation of a decision, merely placing advertisements
referring to the public consultation on draft decisions already made [6, p.12]. With regards to local
government authorities, it is established that there is a lack of institutionalized mechanisms for
cooperation and partnership with civil society. And this is due to several factors: 1. Most of the
local government authorities have not developed and approved internal rules for information,
consultation and participation in the process of drafting and adopting decisions [6, p.14]; 2. Not all
authorities have the website, or do not place the information for various reasons (lack of staff, lack
of time, lack of technology, internal connection problems or lack of it completely, etc.). The
Internet is not accessible to the population in the area; 3. Local government authorities do not use
all forms of public consultation such as: public hearings, opinion polls, soliciting the opinion of
experts in the field, setting up permanent or ad hoc working groups with the participation of civil
society representatives [6, p.13]. Analyzing the above, we find that the relationship modernization -
decision-making process in the context of public interest needs is possible and functional, seen only
in general with several factors, conditions, elements and relationships considered as premises in
paving that path that would lead to European standards, principles of rule of law and democracy.

In conclusion, the relationship between modernization and decision-making involves
organizational and functional changes in public institutions and the ability of decision makers to be
aware and identify the needs and requirements of society, to collect as much relevant data,
information on the problem they face. society, evaluating and selecting the most appropriate
alternatives and making the decision strictly according to the public interest. The current
capabilities of the decision-making process, seen as a factor in modernization and
postmodernization the whole social body, including the society in transition to democracy (with its
many paradoxes at all levels of the political and administrative system), largely depending on
maturity and assertion, and promoting the public interest. In return, the extent to which these
interests extend and penetrate the administrative decision-making process obviously depends on the
de-facto completion of its attributions, in particular on its functional energetics, usually determined
by the power of imposition of the public actors, as promoters of the public interest in the decision-
making process [7, p.8].
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Abstract. We often follow certain attitudes when thinking about children’s sleep. One such
attitude is "sleep longer - you will be taller.” It is therefore important to explain the true relationship
between sleep duration and children’s height, as well as physical and mental health. Most studies
show that longer sleep duration promotes faster growth in children in preschool age, in addition to
better emotional regulation, development of cognitive functions, better memory, and language
skills. In the meantime, shorter sleep duration in school-aged children is associated with higher
body fat and the risk of being overweight or obese in the future. In addition, it has been observed
that one of the most important conditions for quality sleep in children is good parental knowledge
about sleep and the absence of inaccurate attitudes.

Keywords: children, sleep, sleep duration, growth, mental health, cognitive functions,
parental attitudes, sleep hygiene, sleep routine

Introduction

We often follow certain guidelines when thinking about the duration or quality of children’s
sleep. We have probably all heard the saying that if a child sleeps longer, he or she will grow taller.
So far, however, most people, and pediatricians in the meantime, disagree on this statement.
Therefore, it is extremely important to find out and understand the importance of sleep duration and
quality for both the child's growth and physical and mental health.

Sleep is understood to be one of the most important physiological states in a person,
responsible not only for rest, but also being a crucial factor for brain activity, metabolism, appetite
regulation, immune, hormonal, and cardiovascular functions [1-2]. However, researchers have long
observed that the duration of sleep in both adults and children is declining [3]. Various articles
indicate that during the last century children's sleep duration has decreased from 0.75 to 2 minutes
per year. And as for children aged from 5 to 8 years old, the decrease was about 0.38 minutes per
year. Moreover, over the course of a century, the duration of children’s sleep has generally
decreased by about 1 minute [3-4].

The aim of this article: is to review scientific literature and examine parents' opinions and
beliefs about the relationship between sleep duration and children's health.

Survey: in April of 2021 a group of Vilnius University Faculty of Medicine (VU MF) child
psychiatric researchers conducted an online survey in which parents raising pre-school children
(aged 3-6) were asked questions about the most common attitudes related to children's sleep. One of
the questions was "Is it correct to say that if a child sleeps longer, he or she will grow taller?" 476
respondents took part in the survey (the mean age was 34 £+ 5.4. Of these (n = 459 (96.4%)) were
women and (n = 17 (3.6%)) were men). The results showed that 91.4% of parents felt that longer
sleep duration did not affect their children’s taller height.

Longer sleep — taller child.

Our survey found that most parents raising preschool aged children think that longer sleep is
not a determinant of their children’s height. However, when analyzing the scientific literature, it



147

was observed that the relationship between sleep duration and children's height is not unambiguous.
In a study that was conducted in Asia, children aged 3 to 24 months were observed. The results
showed that the higher height of children was directly related to longer sleep duration [5]. A study
in the United States, which observed 23 children between the ages of 4 and 17 months, found that
those who slept longer at night and had high quality naps during the day grew faster [6]. A
systematic review literature which reviewed 69 articles on sleep characteristics in children (aged 1
month to 4 years) found a direct link between longer sleep and faster growth in children and better
body composition (height to weight ratio) [7]. However, a number of scientific papers reviewing
older children (aged 5 to 18 years) suggests that shorter sleep duration has a better link with higher
body fat percentage or future-onset weight problems or obesity [8-9] than childhood or adolescence
height. This increase in adipose tissue can be explained by shorter sleep activity, increased
activation of the sympathetic nervous system, increased cortisol and ghrelin levels, decreased leptin
levels, and altered glucose tolerance [10 - 11].

Does sleep duration only affect a child's growth?

However, many scientific articles on children's sleep indicate that longer and better sleep not
only determines a child's growth, but also has a significant impact on other factors related to
physical and mental health. In a systematic review conducted in 2017 which examined studies of
the peculiarities of sleep in children aged 15 and over, has observed that longer and better quality
sleep is one of the most important factors in the development of cognitive functions, as well as the
development of better memory and language skills [12]. In another review, sleep has been found to
be associated with decreased emotional control [7]. In an Australian study that observed children in
two stages, when they were 4-5 years old and when they were 12-13 years old, their internalization
(increased anxiety, poor mood, apathy) and externalization (externally directed) difficulties were
examined. It has been observed that children, who had sleep disorders at the ages of 4-5 years,
resulting in shorter sleep, were more likely to suffer from externalized and internalized difficulties
at the age of 12-13 years [13]. Systematic reviews that include school-age children also indicate
that sleep duration and quality have a clear relationship with academic achievements, better
emotional control, and better social skills [8-9, 14].

Parents’ knowledge/attitudes about sleep and the duration and quality of children's
sleep

Thus, according to various scientific literature, the duration of sleep in childhood has various
effects on the growing body. However, it is worth noting that a large part of children's sleep quality
is affected by their parents' preconceptions or their own sleep habits. In an already mentioned
survey conducted by a team of VU MF researchers of parents raising children aged 3-6, almost
everyone indicated that they do not see an association when asked about the relationship between
longer sleep and a child's height. This is a great example of how existing parental sleep attitudes can
differ from reality. In 2017, a study was conducted that surveyed parents raising children aged 2-12.
The study found a direct link between better parental knowledge of sleep and longer sleep duration
in children [15]. A similar study in the United Kingdom in 2011 observed sleep duration, quality,
and sleeping habits in children aged 1-12, and evaluated their parents' knowledge of sleep hygiene.
The data showed that the children of parents with poorer knowledge of sleep hygiene were more
likely to experience shorter and more irregular sleep [16]. An article published in 2017 states that
parents' knowledge and ability to ensure a sleep routine for their children promotes better sleep, a
better quality of life, and forms good sleep habits in the future [17].

The importance of education

Most people will probably agree that given the direct link between parents’ sleep habits,
knowledge and the quality and duration of children’s sleeps, it is important to involve specialists
who work with children and their parents as much as possible to educate and improve their parents'
knowledge about sleep hygiene, and the importance of routines related to sleep. It would possibly
improve not only the quality of children’s sleep, but also the physical and mental health of parents
themselves.
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Conclusion

Full night’s sleep promotes faster growth of children in preschool, better emotional
regulation, it betters the development of cognitive functions, leads to a better memory and language
skills, improved social skills, higher academic achievements for both preschool aged and older
children. It can be observed that one of the most important conditions for a full night’s sleep is
better parental knowledge and the absence of inaccurate attitudes about sleep. This should be taken
into account by professionals who work with children and their parents to promote sleep-related
routines, as it is important to explain them the importance of proper sleep hygiene.
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Abstract. Club owners, coaches, players, managers, journalists, and others in the sports
industry now request game-related statistics. Especially for club owners and club scouts this data
can be critical to identify the most talented and budget friendly players. However, using
gamerelated statistics to analyze football (soccer) performance has inherent weaknesses due to its
multifaceted and complex nature. Furthermore, the variety of the data available in online web
causes additional troubles to identify most trusted and highly accurate sources to take data from.
Therefore, in this work we’ve tried to suggest data-driven way to find and hire most prominent and
in-form players from various leagues taking into the account of club’s budget. We have transformed
the real-life practical challenge into mathematical constrained optimization problem. As an end
point of our research, we’ve created a R shiny application which illustrates how data driven
decisions can be made in real-life even by non-technical club owners or scouts.

Keywords: data-driven decision making, European soccer, optimization, R shiny

Introduction. Nowadays evidence based decision making becomes an essential tool not
only in businesses or Government agencies but also in sports. A number of decision-making units
within a football club are responsible for developing the conditions to win a contest. Coaching staff,
scouting departments, and management are key entities of a professional organization, all of which
must work together to build a successful team [1]. The purpose of the scouting department is
finding out what a player can do, in order to use that information later on in the hiring process. As
explained by Schumaker it is of paramount importance that the right decisions are made in order to
maintain a competitive advantage [2]. It is possible to influence the decisions of these
organizational units through data, the challenge being how to discover hidden knowledge within the
data. Increasingly strong information technology has been implemented in organizations worldwide
which made it possible to collect, store and process massive and complex data sets. [3].

One of the most important and impactful decisions in a football club is hiring process and
therefore all the stakeholders should have been equipped with technologies which allow them to
find the most suitable candidates for their team based on his age, position, history , and many other
characteristics. The aim of this work is to transform a real-life challenge of finding most prominent
and budget friendly players to mathematical constrained optimization problem which will be later
solved using linear programming techniques.

Methodology. The very first step in our project was identification most trustful and highly
recognizable sources of player statistics and price data. One of the most widely accepted sources of
player performance data is considered whoscored.net [4] which contains most up-to-date and
detailed player performance data. We’ve used player rating as an indicator of player performance
since according to the analysts that rating combines all metrics of a player which might interest
scouts. Nevertheless, one cannot find player price data which indeed plays equal role for club’s
decision whether to buy a specific individual or not. For that there is a universal website,
transfermarkt.com, which contains all players historical and current price data [5].
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The next step after data source verification is to create an autonomous scraping pipeline
which will extract relevant data from these sources in a highly optimized way. For that we used
Python and implemented our scraping pipeline using Beautiful Soup library [7].

After data extraction it was crucial to implement a detailed data standardization pipeline so
that it will be possible to combine player statistics and price from two databases. For that we used
text standardization and fuzzy matching techniques since sometimes the same player was
recognized in different names in transfermarkt.com and whoscored.com.

Then, the most valuable step in our work begins. Since we already have player rating and
price data in one dataframe we were able to formulate the optimization problem.

maximize sum of the ratings of players

subject to sum of the player market prices is less than the given budget

Besides the abovementioned constrained concerning the budget there is also limitation on
number of players per position. We have given this flexibility the user so that he chooses the
formation of a club (4-3-3, 4-4-2, etc.) and the model find according number of players per position
including GK. As mentioned in the introduction we used linear programming methodology to solve
this problem and we implemented in R with the help of IpSolve package.

Results. To demonstrate the results which we achieved we created a simple dashboard using
R Shiny package and deployed the application in web service. In one tab of the dashboard one can
make a simple search of players from database and in the second tab he/she can try the optimization
model by specifying budget and desired formation. The link of the dashboard is the following:
https://henosergoyan.shinyapps.io/squad_builder/.
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Abstract. Mathematical modeling has an important role in studying many financial
problems. In this article we introduce a case study of using optimization techniques for portfolio
bond immunization. Finally we will discuss another strategy of portfolio construction, which will
lead to having an immunized portfolio.
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Introduction. Immunization strategy of asset/liability management is widely used in bond
portfolio management and its main purpose is to immunize bonds against the risks. Fluctuations in
interest rates and bond prices are major sources of risk for fixed income portfolios [1-2]. So we
need to measure a bond’s exposure to interest rate risk and protect bond’s value from unanticipated
rises and declines in the level of interest rates. The main task is finding an algorithm, with which,
by knowing the value of future liability and the deadline, we will choose the corresponding amount
of a certain type of a bond and be able to pay the debt.

Portfolio is simply a collection of bonds. It contains different amounts of different bonds
designed according to the investor’s risk tolerance, time frame and investment objectives [3]. The
main aim of the portfolio is maximizing the expected return and minimizing the risk for some given
assets.

Methodology. We take our bonds and sort them by using liability duration. The bonds
whose durations are less than liability duration are listed in some array Al and bonds whose
durations are greater than liability duration are in another array A2. The profit from the bonds with
the less duration will be received much earlier, before the liability deadline. So from Al we should
take durations so that the corresponding bonds would give us higher profit in less amount of time.
Bonds' final profit is calculated with the help of yield to maturity (YTM) [4], so in order to
understand which type of bond is more profitable, we can calculate the unit profit (yield to maturity
for 1 year) of each type of bond. Afterwhile we again sort them into the same array by this
principle. As in A2 bond durations are higher than the liability duration, we will not get yield to
maturity profit, we will receive only coupon payments and overall money from selling the bond
right before the liability deadline date. In this case we should compare the YTM with coupon rate
and take the bonds whose difference between YTM and coupon rate is higher. Again we should sort
them in the same A2 by the same way. After all steps are done now we calculate how much of each
bond we should take. Our approach for giving weights to bonds is the following. We take the bonds
from each array with the same indexes if the sizes of arrays are equal. Otherwise we make tuples by
neglecting the remaining bond types that do not have a pair. So for those tuples we calculate
weights, by knowing the liability duration and durations of each bond in any tuple. Finally, we
divide each weight by the number, which represents the amount of tuples that we have. All these
steps are repeated when the reinvestment process comes along.
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Results. The described algorithm is available in Github under the following link:
https://github.com/bezirganyan/Bond_Immunization. The algorithms is implemented using GNU
Octave [5]. It is possible to construct a portfolio by inputting the necessary parameters.
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Earlier, the author of this article offers the true mechanical meaning of the derivatives of
the first and second orders of the given function in the following form:

1. The value of the first derivative at the given point gives the value of the instantaneous rate
of change of the value of the given function at the given point;

2. The value of the second derivative at the given point gives the value of the instantaneous
acceleration of the change in the value of the given function at the given point, that is, the rate of
change in the rate of change of the value of the given function at the given point.

Recall that a stationary point of the 1% order is the point at which the 1% (ordinary)
derivative is zero, that is, it is an ordinary stationary point, that is, the point at which the value of
the instantaneous rate of change of the value of the given function is zero.

Then recall the Second Rule of sufficient conditions for the existence of extrema of a
function that is, the study of extrema of a function using the 2" derivative and rephrase this rule
from a mechanical (physical) point of view:

1. If the 2" derivative at the stationary point of the 1% order is positive, that is, the value of
the instantaneous acceleration of the change in the value of the given function at the given point is
positive, then this stationary point is a point of local minimum, that is, the point at which the
decrease of the function changes to its increase, that is, the negative value of the instantaneous rate
of change of the value of the given function changes to its positive value;

2. If the 2" derivative at the stationary point of the 1t order is negative, that is, the value of
the instantaneous acceleration of the change in the value of the given function at the given point is
negaitive, then this stationary point is a point of local maximum, that is, the point at which the
increase of the function changes to its decrease, that is, the positive value of the instantaneous rate
of change of the value of the given function changes to its negative value;

3. If the 2" derivative at the stationary point of the 1%t order is equal to zero, that is, the
value of the instantaneous acceleration of the change in the value of the given function at the given
point is zero, then an indefinite case takes place, that is, the above-mentioned second rule gives
nothing.

Example. Examine the function f (x) = 4x> -5x*— 40x® +3 for local extrema using the second
derivative.

Solution. £’ (x) = 20x* — 20x3 —120x2 = 20x? (x> — X — 6). We equate the first derivative to
zero and find the roots of the resulting equation, which are thus the stationary points of the first
order:

(X)) =0=>20x% (x> —x —6) =0 =>x1=-2; x2 = 0; x3 = 3 are stationary points of the first
order.

At all stationary points, x =—-2, x= 0 and x = 3, the first derivative of the function is equal to
zero, that is, at these stationary points, the rate of change of the function values is equal to zero.

Finally find the 2" derivative and estimate it at the obtained stationary points of the 1
order:

f""(x) = 80x3 — 60x? — 240x = 20x(4x? — 3x — 12);
f'(=2)=20-(=2)-(4-(=2)2=3-(-2)—12)=—40-(4-44+6—12) =

=—40- (16 + 6 —12) = —40-10 = —400 < 0, that is, the point x=—2 is the local

maximum point at which the value of the instantaneous acceleration of the change in the value of
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the given function is negaitive, that is, the point at which the increase of the function changes to its
decrease, that is, the positive value of the instantaneous rate of change of the value of the given
function changes to its negative value;

f7(0)=20:0-(4-02-3-0—-12)=0-(0—0—12) = 0, that is, we get an indefinite
case, since it is still impossible to judge the presence of any local extremum at point x=0, but at this
point the value of the instantaneous acceleration of the change in the value of the given function is
zero;

f’(3)=20-3:(4-32-3-3-12)=60-(4-9-9-12)=60-(36—-9—12) =60-15 =

= 900 > 0 that is, the point x=3 is an local minimum point, at which the value of the
instantaneous acceleration of the change in the value of the given function is positive, that is, the
point at which the decrease of the function changes to its increase, that is, the negative value of the
instantaneous rate of change of the value of the given function changes to its positive value.
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This article deals with trigonometric inequalities of the following types:
[tan x| < a; |tanx| > a; |cot x| < a; |cot x| > a,
where a are constant positive numbers.

Earlier, the author considered the solutions of these modular trigonometric equations using
the monotonicity of trigonometric functions and also using the trigonometric formulas for lowering
the degree.

This time, we show the reduction of the last two inequalities to the first two, since there is
no need to memorize the formulas for solving all the mentioned trigonometric inequalities.

First, consider the first of the simplest cotangent modular inequalities:

a=>——<a=>|tanx| >~ => |tanx|? > (l)2 => tan’x >
| tan x| a a

lcot x| < a =>

tanx

Further, you can use only 1 of the known trigonometric formulas for lowering the degree:

1- 2
tanzx — CoS 2x
1+cos 2x
. .. . . 1—-cos2x 1
The last trigonometric inequality can be rewritten as follows: —.
1+cos 2x a?

The range of cosine value is known: —1<cos2x < +1=> 0 <1+4cos2x < 2,
therefore, the expression 1 + cos 2x, like a?, is non-negative. Therefore, the inequality

1- 2 1 .y .
——= > — can be multiplied crosswise: (1 — cos 2x) a® > 1+ cos2x =>

1+cos 2x
=>q?—1>a%-cos2x+cos2x=>a*—1>(a*+1)-cos2x =>cos 2x <
The resulting simplest cosine trigonometric inequality is easily solved.

The reduction of another simplest cotangent inequality to the corresponding tangent one is
considered similarly.

a’-1
2

a?+1’



156

Technical sciences

MODELLING OF ORE-STREAM QUALITY MANAGEMENT PROCESSES IN THE
CONTEXT OF FUZZY DATA

Soltan Almas Mukhtarkhanuly

https://orcid.org/0000-0002-1803-5506

Doctoral student of the School of Information

Technology and Intelligent Systems of East Kazakhstan Technical University
named after D. Serikbayev

Non-Commercial Joint-Stock Company

asoltan@ektu.kz

Abstract. The aim of the work is to ensure the quality of processes in the technological
stages of ore-streaming. Research objectives: development of a structural and functional business
model of ore-stream quality management; development of mathematical support for an automated
system of ore-stream quality management. Ore quality management is seen as a system solution,
which contains functional and supporting parts. The system support contains: ferro-probe, device
for signal formation and processing, information transmission channel, microcontroller, software,
mathematical, information, metrological support and staffing. The mathematical model of quality
assessment uses the fuzzy sets apparatus, simulation modeling and agent-based approach. The
criteria for quantitative assessment of functional quality - robustness of the system are proposed to
be control risks. Mathematical and simulation models and applied software have been developed to
assess and predict control risks.

The centre of gravity in determining the success of a company has now shifted from
quantitative measures to quality, both of products and of the management system [1,4]. Formal
approaches involving mathematical and simulation tools, 3D modelling techniques and fuzzy
approaches are widely used to assess management quality [5,10,11]. In the mine production
automation environment, the focus has shifted to real-time monitoring systems for quality
assessment and management [9]. Particular attention is paid to automated process control. Multi-
approach principles that aggregate the model: accuracy-cost-risk dominate the implementation of
new, expensive instrumentation [5]. The solution to this approach under appropriate constraints has
been presented in a number of publications [6,9]. These papers have looked at models for predicting
risks in the final control phase. Under real-world conditions, specific corrective (regulatory) actions
must be taken on the object (process) of control, otherwise the meaning and necessity of control is
lost. The development of such a model makes it possible to assess and predict the results of control
in a closed cycle of quality management of the controlled process. In connection with the above,
from a scientific and practical point of view, the problem of system evaluation of the quality of
control in conditions of indistinct parameters of control agents arises, from which follows the
validity and relevance of the work.

Solution to the problem. The evaluation of ore-stream quality in the proposed work is
solved on the example of iron-bearing ore. Measurement of useful element concentration is carried
out by measuring the residual magnetisation of the ore mass on the conveyor. Quality of measuring
instruments of modern technological processes is regulated by standards [1,2]. Assessment of ore-
stream quality is a multi-parameter system problem [2,3]. One of the effective new mathematical
methods used in control problems is the method of fuzzy logic and algorithms [10]. Fuzzy logic is
one of the most promising trends in modern modelling. Fuzzy logic is based on the theory of fuzzy
sets, where the membership function of an element to a set is not binary (yes/no), but can take any
value in the range 0-1. This makes it possible to define concepts that are fuzzy by their very nature:
‘good’, 'high’, 'weak’, etc. The basic concept in fuzzy models is a linguistic variable, a function, and
the degree of affiliation is a number in the range [0, 1]. The higher the degree of affiliation, the
more the element of the universal set corresponds to the properties of the fuzzy set. An identity
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function is a function that allows us to calculate the degree to which an arbitrary element of a
universal set belongs to a fuzzy set. A linguistic variable is a variable whose values can be words or
phrases of some natural or artificial language. A term is any element of a term set. In fuzzy set
theory, a term is formalized using an identity function. The first step in fuzzy modelling is to select
and justify the system linguistic variables. As a result of expert analysis, the following linguistic
variables were identified: amount of financing, compliance with technological requirements, quality
of raw materials, quality of tool control, age of staff, qualification of staff, quality of production.
The algorithm for calculating the simulated indicators and the programme are based on the
simulation principle. In the application program, actions are implemented step by step, according to
the mathematical assessment of the quality of the process according to the six linguistic variables
listed above. The local quality indicator for the i-th process Yi is determined by the following
formula
Yi= oi[Xi (cixoij+ airixoij+) ],

where i - "weight" of the process; aii - "alpha slices" of the linguistic variable

The values wi - "weight" of the process and wij - "weight" of the term are expertly
determined.

The calculation of the resulting integrated indicator by local Yi -estimates is determined by
their convolution. As the results of the research have shown, the most weighty of the control quality
indicators is control reliability and its components: probable error Rfd - "false defect™ and probable
error Rud - "undetected defect”. In this case, "defect” has a broad interpretation, e.g.
"manufacturer's risk" and "consumer's risk" [9, pp.31-37]. In practice, it is generally accepted that
control errors (risks) depend only on measurement errors. But, it has been proven in some studies
that risk results from the synergy of statistical properties and parameters of many agents [7,8,9,11].
Thus, the challenge arises to develop a mathematical model to quantify these risks as a function of
the statistical characteristics of all the components of a multi-agent model.

In known mathematical models of the tolerance limit, the condition is that the lower SI
and the upper Su are in symmetry with respect to the mean of the monitored parameter. In
practice, however, this condition is not always satisfied. Therefore, it is considered
appropriate to consider the hypothesis of arbitrary positioning of normals with respect to the
mean of the controlled parameter and when the distribution function of the controlled
parameter obeys the Weibull law. Using the integral function of the Weibull law, we finally
obtain an expression for calculating the probability of Rfd and Rud

K s/ st 1 Si—30, y2 1 Si+3c0,  y?
P, = e « —e “ |x|——— e2dy+ ——— e 2dy
fd ;[ J I:O'y N 27 5.: o,N27 g':, }

The expression for Rud will be represented by the following two components:

s/ sty 1 Si—30, _ yz2
P, = e ¢« —e < e e Zo-yd -+
. Z[ Jayﬂ [ ey
s

K s 4 1 S;+30, 72y22
+ e ©* —e « |- ———— e “7vd
,Zl:[ J o 27 SJ; y
The reliability of the control is calculated from the expression D = 1 - (Rfd+Rud).

Conclusions: The overall result of the work is the further development of the theory of
quality control management of business processes in the mining industry. It has been revealed that
the model for effective assessment of the quality of technological processes in the logistics system
of a mining enterprise is adequately implemented on the basis of fuzzy methodology. The key
importance in the set of informative indicators of the quality of business processes, according to the
results of the expert study, is acquired by instrumental control.

Keywords: system, technology, control, reliability, errors, metrology, simulation, models,
probability, ore-stream
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TRAINING USING METHODS OF MATHEMATICAL MODELING OF THE MOTION
OF BODIES WITH VARIABLE MASS

Yensebayeva Gulzat Muratbekovna
Berzhanova Aigerim Serikbayevna
(Korkyt ata Kyzylorda university, Kyzylorda, Kazakhstan)

Abstract. A mathematical model is understood as an approximate description of a class of
phenomena of the external world, expressed using mathematical symbols. When developing a
mathematical model, it is necessary to divide the phenomenon into elementary processes, to isolate
all internal and external factors acting on the object. Find out which of them are significant, and
which can only be taken into account approximately.

Keywords: mathematical model, bodies with variable mass, analytical method, numerical
method, Monte Carlo method.

A mathematical model is not only the equations of a mathematical problem, but also
additional conditions. setting the limits of their applicability. All theoretical results obtained with
the help of this model will be valid only within the agreed framework.

The researcher is required to know the content of the object under study, and a good
command of mathematical methods. Creating a successful mathematical model is half the success in
solving this problem. By mathematical modeling, we will understand the process of formalizing the
original object by displaying its functioning with mathematical relations recorded under some
simplifying assumptions. Mathematical modeling can be conditionally divided according to the type
and method of constructing the solution of the model: analytical, numerical (difference),
diagrammatic and simulation.

By analytical modeling, we will understand the process of formalizing a real object and
finding its solution in analytical functions. If the constructed mathematical model does not have an
analytical solution, then such models can be solved approximately using numerical methods.
Discrete (difference) analogs are constructed for this mathematical model and solved by iterative
methods. The procedure of constructing a mathematical model of a real phenomenon or process and
finding a numerical solution is often called numerical modeling.

The next type of modeling is simulation. It consists in creating a simulation model of the
operation of complex (most often in the presence of stochastic, random factors) systems and
processes (economic, industrial, environmental systems, queuing systems, etc.).

Stages of mathematical modeling. The concept of a computational experiment

The use of the mathematical modeling method as a means of solving complex applied
problems in the case of each specific task has specific features. Nevertheless, there are always
clearly visible common characteristic main features that allow us to talk about a single structure of
this process. The technological process of mathematical modeling is usually divided into a number
of stages: 1) The first stage is the construction of a mathematical model. 2) The second stage is the
choice of the solution method. 3) The third stage is software development and application. 4)The
fourth stage of modeling is a computer study or computational experiment. 5) The fifth stage is the
processing and analysis of the results of a computational experiment.

The results of mathematical modeling are largely determined by what mathematical models
have been built, how adequate they are to the process under study, and how accessible they are for
research.

Analysis of methods for solving mathematical models. If a mathematical model of a
physical object is constructed, then it can be solved by various methods and the use of information
technologies. There are various methods and technologies for modeling physical objects,
phenomena and processes: - analytical method; - numerical method (creation of a discrete analog of
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a mathematical model) and its further solution by programming in Pascal, Fortran, C, Basic, etc.
and processing the results on Grafer, Origin, etc. graphics packages; - Monte Carlo method; - using
the integrated mathematical packages Maple, MathCAD, Mat LAB, Mathematica; - using the Excel
package as a tool for solving mathematical and physical problems [1-3]. - use of information
systems of technical modeling Electronics Workbench, Simulink+MatLab, Vissim, AutoCAD, etc.

[4].

The first method is analytical, which provides a solution to a mathematical model of a
physical problem either in the form of a compact formula, or in the form of expansion into series or
integrals over a complete set of eigenfunctions of some operator.

The numerical method, or the direct programming method, is associated with the
development of a method for calculating a formulated mathematical problem (creating or using a
ready-made computational algorithm for the problem). A discrete analogue of a mathematical
model is difference equations, which are a set of chains of algebraic formulas according to which
calculations are carried out, and logical conditions that allow you to establish the desired sequence
of application of these formulas.

The Monte Carlo method is one of the powerful methods of numerical solution of
mathematical problems. Especially in cases where the problem cannot be solved by both analytical
and approximate methods. There are currently quite a lot of such problems, the solutions of which
are necessary for physical, economic, pedagogical - psychological, industrial and other fields, and
one of the directions of the development of mathematical methods is the use of the Monte Carlo
method (probabilistic simulation, statistical modeling).

Mathematical systems MathCAD, Maple, Math Lab and other packages are a reflection
of the developed analytical and approximate methods, i.e. all mathematical methods of analytical
and numerical solution of equations, differentiation, integration and much more are systematized
and implemented in these systems.

1. Problem statement. To build a model of vertical take-off of a multi-stage rocket [5].

2. Building a mathematical model. The motion for bodies with variable mass (rockets) is
described using the Meshchersky equation. In a modified form , it is written as

mi(t)%: l:i trac l:resi _Gﬂ’
a TP R+ h)2
dh
— 1 = Ui ,
dt
Fres = kZUiZ, kZ = OSCSp (1)

here i = 1,2,3,4 is the number of rocket stages, G-is the gravitational constant, R —is the
radius of the Earth, F,,.— is the thrust force of the engine. When solving this problem, it is

necessary to use a solution for a single-stage rocket, m, is the initial mass of a rocket fueled, the

M, 1S Usually understood as the useful mass (satellite mass) and structural mass (the mass of fuel

tanks, engine, control systems, etc.), i.e. what remains after complete fuel burnout, o— is fuel
consumption.

3. Modeling tasks. 1. Construct a discrete model of equations and a difference scheme.
Write an algorithm for solving differential equations (1).

2. Make a program according to the algorithm. The output data should be presented in
graphical form. It is recommended to use the ORIGIN graphics package.

3. To simulate the take-off of a two-stage rocket at the values of the parameters m, =2-10’

kg, m,, =2-10°, a = 2-10°kgls, F,. = 2-10°N, F, =2-10°N. Find out the conditions for

achieving the second cosmic velocity.
4. Simulation results. In Fig.1-2 graphs of the investigation of the velocity from the final
mass (a) and from the fuel consumption are given, from which it follows that the rocket reaches the

trac
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second cosmic velocity v = 11.6 km/s for the parameters indicated in the figure at an altitude of h =
1400 km
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I'YMAHUCTHYECKASI CYITHOCTD B3IVISI10B JUKAANIOB O BCECTOPOHHE
PA3ZBUTOHU JINHHOCTHU

Ampuaunona /Iuapado TypcyHoBHa
nekat, Jlokrop ¢unocodckux mayk (DSc), noueHt
TamkeHnTckuit hapmManeBTUUECKH HHCTUTYT

B rymaHuCTHYECKHMX NEHHOCTSX, MPOMAaraHJupyEeMbIX MPEICTABUTEISAMUA KAJAUICKOTO
IBIDKEHUS, copMupoBaBIIerocs Ha Tepputopun Typkectana B KoHie XIX - Hauane XX BEKOB,
OJTHOBPEMEHHO CTOsUl Bompoc O (unocodpckoM HX mepeocMmbicieHud. Beab 310 ¢dakr, 4ro
¢unocopckue OCHOBBI I'yMaHHM3Ma ObUIM MPOAHAIM3UPOBAHBI U ONHUCAHBI B TPYAAX MBICIUTEINCH
Boctoka u 3anana u npuodpenu nonyisipHOCTb.

CrnenyeTr OTMETUTh, UTO BCECTOPOHHE Pa3BUTHII UEIOBEK FTAPMOHUPYET C MPEACTABIECHUEM O
JYXOBHO 3peJIOM YelloBeKe. XOTS O3THU IOHATUS HUCIOJb3YIOTCA B HAay4dHOW JMTEpAType IO
OTIENbHOCTH, II0 CYTH, OHM 00a OXBaTbIBAIOT YEJIIOBEYECKYI0 MOpajlb U 3THUKY, BCE
chOpMUPOBAHHbIE B HUX IOJIOKUTEIbHBIE KAaYeCTBAa, BCE AaCMEKThl MX OTHOIICHUS K JIOASM,
obmiectBy u Poamne. 'apMOHUYHO pa3BUTON YEIOBEK - 3TO OJaropoJHBIN YEIOBEK, BRIPOCIINN 3
Ye0BEUYeCKOro o0miecTBa. ITo HE TOT yX, Ybs Kapbepa Oblia sicHa ¢ CaMOro Hayana, a KOTOPbIH
CO3pelI B IPOLIECCE HPABCTBEHHOI'O OYMILICHHUS.

[IpyunHa, 10 KOTOPOM MBI YZAENSEM MPUOPUTETHOE BHUMAHUE 3TUM BOMNPOCAM CETOMHS,
3aKJII0YAeTCsl B TOM, YTO TOJIBKO CTpaHa ¢ BHICOKOH MOpPAJIbIO, TITyOOKO YKOPEHHBIIUMCS 9yBCTBOM
HAallMOHAJIbHOM OTBETCTBEHHOCTM M JYXOBHO 3peibIMU Tpa)xJaHaMUd MOXET pa3BUBATHCA
HE3aBHCUMO U ycToWuuBO. Benmkoe Oyxayiiee co3gaeTcs M CTPOUTCS TOJBKO TOIZA, KOI/a Mbl
roJiaraéMcs Ha JJyXOBHO 3pEJIbIX JHOJEH.

Maxmyaxomka bexOyau, nuaep TYpKECTaHCKUX [DKaIWIOB, IOJAYEPKHBAI BaXXHOCThb
o0Opa3oBaHMs B pa3BUTHH O0IIECTBAa U roBopui - «Hamus, nuineHHas 3HaHUI W HAyKd CBOETO
BpeMeHM, OyJeT mnomupaTh Jpyrue Hapoibl». Hamus He MokeT MOHATH cels, HE OBJIAJEB
COBPEMEHHOM HAYKOH CBOEr0 BPEMEHM, M MOITOMY BBIHYXJEHA CTaTh 3aBUCUMOW OT APYTUX
Hanuii. [lo mx MHeHMIO, 4TOOBI OBIAJETh HAYKOM M TEXHMKOW, a TaKKe OOIIECTBEHHBIMH U
TYMAHUTApPHBIMA HAayKaMH HEJOCTATOYHO YYUTbCA TOJBKO B HAIMOHAIbHBIX MIKOJNAaX, a
1enecoo0pa3HoO yUUThCS B YHUBEPCUTETAaX Pa3BUTHIX cTpaH 3amnaaa u BocToka.

Maxmyaxomka bexOyaun wu3 Camapkanna cwIrpal BaXHYIO pojb B (OPMUPOBAHUU
NBIDKEHUS HkaaunoB B Typkecrane, B To BpeMs kak MyHaBBapkopu AOaypamuaxoHoB, AQaysuia
Asnonu, Yo6aiinynna AcanymiaxomxkaeB (YOaiinynna Xomkae) u Tommynatbek HopOoTtabekos
CHITPAJM 3HAYUTEIBHYIO poOJiib B (OPMUPOBAHUM TAIIKEHTCKOTO JBMKEHHUS JDKAaIUIAU3MA.
V36ekckoil uHTennureHnueir XX Beka MyHaBBapKkopu ObI1 €IMHOINIACHO YAOCTOEH 3BaHMM
«JIyXOBHOT'O BJIOXHOBHUTEII» M «CIYIrOM HapoJa, HEYCTaHHO TPYAMBIIMICSA JIE€Hb W HOYb JUIA
BEJIMKHX OyIyIIUX Lesel BEIMKOTO Hapoay.

[IpocBetutens AOaymina ABIOHM CJelnall OCHOBHOM TEMOW CBOMX IMPOM3BEICHUMN
BHEPEHHE B CO3HAHME JIOJie M OOBSICHEHHWE WM TOr0, YTO JIIOJU 3TO OOJiblIas LEHHOCTb.
CormacHO ABIIOHH, YEJIOBEK IO NMPUYMHE CBOErO CO3HAHMS M MHTEIUIEKTa OTIMYAETCS OT BCEX
CYIIIECTB BO BCEJIEHHOMW, OH CO CBOEH KpacOTON M MBIIUIEHUEM SIBIISIETCS LIEHTPOM ObITHS. YenoBek
oOpeTaeT 3HaHus, U O6Jarofaps 3HaHUSIM, KOTOPBIMH OH 00J1a/IaeT, OH YIpaBiseT BceM MUpPOM. B To
e BpeMs, B OTJIMYUE OT BCEX JIPYTUX CYIIECTB, Ojaroiaps CBOEMY MHTEIUIEKTY OH 3allHUIIEH OT
MOOBIX O€NCTBUM, KOTOpbIE MOTYT CIYy4HUThCA ¢ HUM. «YenoBeueckas Ayiia - 3TO TBOPSIIUH,
MHUIMUPYIOIIUKA yM», - TOBOpHII npocBeTuTens. [IpocBetntens AOaymnia ABIOHM MOAYEPKUBAI,
4TO 3200Ta 00 UHTEJUIEKTYaIIbHOM PAa3BUTUU MOJIOJIEKH JOJKHA OBITH OJIHOM M3 BaKHEHIINX 3a7a4
ryMaHHOro obmectsa [1].

B xonue 19 - mayane 20 BB. OCHOBHBIM OOIIECTBEHHBIM IBIKEHUEM XWBHHCKOI'O XaHCTBA
ObUIO JBIDKEHHE JDKAAMIOB. JDKamuau3M - 3TO YHHMKAQJIbHO CIOXKHBIA IMyThb pPa3BUTHUA OT
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[IpocBenieHus: 10 CHIIBHOTO COIMATBHO-TIOJUTUYECKOTO JIBHXKEHHS - TOT K€ IMYTh MOKHO YBHJIETb
B JICATEILHOCTH XMBUHCKUX JKanuaoB. B nepBoii yerBeptn XX Beka [laptus «MnagoXuBUHIIBI
ObLTa €IMHCTBEHHOMN CUJION, KOTOpas Urpajia BaXKHYIO POJIb B OOIECTBEHHO-TIOTUTHYECKON KU3HU
Xope3Ma u 60poJiach 3a HE3aBUCUMOCTh M Pa3BUTHE.

Baxwneiimass yepra BO B3IVISIAAX XMBHUHCKHUX JKAIUIOB-IIPOCBETUTENENH 3TO TO, YTO OHHU
BUJICJIIM HE TOJBKO COLUMUAIBHO-2KOHOMHUYECKOE IOJIOKEHHUE, B KOTOPOM OHH JKWJIH, OTCTaIOCTh
CUCTEMBI 00pa30BaHUs Kak MPEMSITCTBHE U Pa3BUTHUS CTPAHBI, HO M CTPEMIIIUCH U30aBUTHCS OT
HUX W HaWTH HaACKHbIE MEpPCHeKTUBb. OIHUM M3 OPraHU3aToOpoB MW JHUAEPOB NaApPTUHU
«MnanoxuBuHIIeB» siBIsieTcs: [lonmBoHHMA3 Xomka FOCymmoB, mporpecCuBHBIN IesATellb Y30EKCKOTO
Hapoja, JUJep IBUKEHUA XUBUHCKUX JHKaauaoB. Ha mpotsbkenuu Beent cBoeit xu3Hu [loBOHHUSA3
Xomxka KOcynoB ObIT CTOPOHHUKOM HAI[MOHATBHOW TOCYIApPCTBEHHOW CHCTEMBI, U OH MOHUMAII,
YTO 3TOTO HEJIETKO JJOCTHYb, U ITYTh K U3MEHEHUSAM OYIyT TPYAHUMBI.

B oatoii cratbe oOocHOBBIBacTcs, uro MynaBBap Kopu, AOmymna Asnonu, Yonmow,
[TonBonnusz Xomxa FOcynoB, Cunnuku-Amk3u, Maxmyaxomka bexOyau, Xomku Myun, Caupg
Puzo Ammsoma, Bamyn Maxmyn, Mcmarymno PaxmarymnaeB u Jpyrue MOHSIIM HEOOXOIUMOCTh
COBEpIICHCTBOBAHMS HAI[MOHAJBLHOIO CaMOCO3HAHUSI B Jiele€ JIOCTHXKEHHUS HE3aBUCHUCMOCTH.
[TocpeacTBoM 3TUX UAEH OHU MPHU3BAIH K HAITMOHATHLHOMY IPOOYXKICHUIO, TO €CTh K PaJIMKAIBHON
pedopme o0IIecTBa - MOJICPHU3ALIHH.

B pesynbprare cii0)KHOW COLMAIBHOW CUTyaluuu B TypKecTaHe Ha IOBECTKY JHs BCTalu
0OIIIECTBEHHO-TIOJINTUYECKUE W TIPABOBBIC 1IEIU JDKATUIOB HA HAIIMOHAJIBHO-OCBOOOIUTEIHHOE
IBUKCHHE 10 BCeH cTpaHe. JTo ObUIO OCHOBOW OOpbOBI 3a cBOOOAY PonuHBI W HaIWW.
«Heobxomumo feiicTBOBaTh B COOTBETCTBUM C CHUTyanued u AyxoM TypkecraHa, 4YTOOBI
WCIIOJIB30BaTh HAIM 3HAHHMS HAa KOHOMHUYECKOE W colaibHoe Onaro TypkecraHa v MpOBOAMTH
sddekTuBHYI0 pabOTy, HaM HYKHBI CEpPbE3HbIE TYPKECTAaHCKHE JHJEPHl B MPOCBETHUTEIHCKON
pabote” [2]. IloHSATHO, YTO W pa3BUTHE, W CBOOOAA CTpaHBl B OyaymIeM 3aBUCIT OT 3HAHHUU
MOJIO/ICKU. 3penblii MPOCBETUTENb B CBOMX HAy4YHBIX TpyJdax oOpamiancs K MOJOJEKH TOTo
BPEMEHHU, HACTaBIISAsI Ha CIIEYIONINE HpaBCTBEHHbIE yueHus. Mcmarysio PaxmaryiiaeB mpocTeiM u
MOHATHBIM SI3BIKOM OOBSCHSII, UTO «MOJIOJIOE TTOKOJICHUE B MEPBYIO OYEPeb JOKHO OBITh B Kypce
pa3BUTHUSL HAayKd, YTO paboTa MPUHOCUT PAZOCTh, €CIU JIOAU CHITHI, TO CTPaHa IPOI[BETACT.
Mornonexs monyunia oOpa3oBaHHe Ojaroaapsi ero negaroruyeckoi aesreabHocTH. Pacckasbl u
CTUXHM CaMapKaHJCKOro MpocBeTutelsi-mkaauaa Mcemarymio PaxmarynnaeBa MMEOT OOJbIIOE
oOpa3zoBarensHOE 3HaUeHHe. Hampumep, oH roBopuit, 4To «0e3/iebe - 3T0 caMoe yxkacHoe. S ycran
ot 6e3zenbs. Jlydie ObITh MEPTBBIM, Y€M JKUBBIM O€3CIIBHIUKOM. Y KaXKJI0TO B MUPE €CTh CITyK0a,
U Y K&XJI0TO €cTh cBOS poiib» [3]. IIyTh K 3HAHUSAM U MPOCBETIEHUIO TPYAEH, HO TOJIBKO KOT'/1a Mbl
JIOCTUTHEM HE3aBUCUMOCTH W PA3BUTHSI HA TOM ITyTH, HAIl HAPOJ CMOXKET KHUTh B IOCTATKE.

Cpenn camapkaHICKUX JKaguaoB Xamlxku MyuH, TIIyOOKO MOHUMABIIHKA MPOOIEMBI
Ponunbl 1 ¢cBOOOIBI HApO/Ia U BKIFOUUBIIHMKM 3TO B OCHOBHBIE TEMBI CBOETO TBOPUECTBA, OOpaTHII
BHUMaHHE HAa COBPEMEHHBIE COLIMaJIbHBIE MPOOIEMBI TOTO BPEMEHH U TOMBITANICS BBIACIUTH U
HaWTU PEHICHUS TEKYIIUX COIUATBHBIX MPOOJIEM B CBOMX MPOU3BEACHUSX.

OTnuuuTeNnbHON 4epToil OOIIECTBEHHO-TIOIUTHYECKUX B3TISA0B Xalku MyHHa sBIsSeTCS
TO, YTO OH TBITAJICS TIOKA3aTh B CBOMX B3IJIA/IaX HEOOXOIUMOCTh MOJIEPHUBAIMH PA3TUYHBIX cdep
obmiecTBa. B uacTHOCTH, OH MOAYEPKHYJT, YTO MOJEPHHU3AIMS CUCTEMBI OOOPOHBI, KOTOpas
SIBJSICTCSI OCHOBHBIM 3BEHOM B IIEMHM TOCYAapCTBa, M HOBATOPCKOE MPEOOpa30BaHWE MOJIOJIBIX
COJIJaT B MOIIHYIO HAalMOHAJIbHYIO apMHUIO SIBJISIETCS OJHOW M3 HACYIIHBIX €r0 YCTPEMJICHUM.
OpmHako conmat HyeH, 9YTOOBI CIIACTH CTPAaHY U 00ECTIEYUTh MTOKON Hapoja. «XOoTs B IIEHTpe ObUTH
MIPUHSTHI IPaBUJIbHBIE PEIICHUSI O BEpOOBKE CONJAT U3 UMCIa MECTHOTO Hacenenus TypkectaHa, U
MBI Y€ Haudajau BepOOBaTh COJIAT, HO MBI MOKAa HE YBHJAEIHM XOPOIIUX PE3yJbTAaTOB OT ITOU
paboTer» [4]. DTO OBUIO TPOMKHM TMPU3HAHHWEM CBOETO BPEMEHU M KPHUKOM HaIpaBJeHHOE Ha
Oynmyee.

ITo cnoBam Bagyna Maxmyna, ocHOBa JIyXOBHOUM CBOOOBI - 3TO CTPEMIICHHE K 3HAHHIO,
MIPOCBETJICHHUIO, B3AMMHOMY COTPYAHUYECTBY U COCYIIIECTBOBAHMIO.
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B onHoli U3 HamMX BaKHBIX 3334 SBISETCS PACIPOCTPAHCHHUE U MPOJIBIKEHUE 3HAYCHUS
HAIIIETO TyXOBHOTO U KYJIbTYPHOT'O HAcjleIus, HallMOHAJIbHBIX LIGHHOCTEH B POPMUPOBAHUU HOBOTO
MHUPOBO33PEHHUS B Y30CKUCTaHE, B OCO3HAHUU HAI[MOHAJIBHOW MICHTHYHOCTU Hapoja. [lo cmoBam
nHamero IIpesunenta: «Kak ¥ MHOrMe WHTEIJIEKTyallbl, s BCErJa IyMar 00 OJHOM KEJIaHUU:
Tperse BospoxneHue B Hamield cTpaHe MOIJIM OCYHIECTBUTH HAIld IMPOCBEUICHHBIC MPEIKH B
IBAALIATOM Beke. Benb 3TH caMOOTBepKEHHbIE U MPEIaHHBIE CBOEMY ey JIIOAM MOCBATUIN BCIO
CBOIO KH3Hb HJCC HAIMOHAIBHOTO MPOOYXKICHUS, MOOMIIN30BaB BCE CBOM CHJIBI H BO3MOXHOCTH,
9YTOOBI BBIBECTH CTpaHy M3 HEBEXKECTBA M OTCTAJIOCTH, YTOOBI CIIACTH HAll HapoJ OT 0oJoTa
HeBexecTBa. Ha 3TOM MyTH OHU MOXEPTBOBAIM CBOCH JOPOTOM JKM3HBIO. B 3TOT mepuon AGmymia
ABnonu, Maxmyaxomka bexOymu, MynaBBapkopu AOmypamuaxoHoB, YoOaimymia XoKaes,
AbGnypayd Durpar, Uopat Jomna, Aoxynxamun Yynmon, A6xymia Komupu, Amrypanu 3axupw,
Xamku MyuHa M COTHH JpYrHMX JUAEPOB HAPOAHOTO JBIKEHHUS ObUIM B MEPBBIX psgax
HAIMOHAILHOTO BO3POXK/ICHHUS M HAIIMOHAILHOTO caMoco3HaHus™ [5].

Mpbl [OJDKHBI TpU3HATh, YTO JKAAWAbI, HECMOTpsl HAa MaTepuajbHble MU JTYXOBHBIC
TPYIHOCTH, MOJTUTUYECKOE JaBICHUE, MHOTO pa0OoTaIu JUIsl TyXOBHOTO TOheMa CTPAHbI U HAIlHH.
OHu Takke BeNM BCIO pa0OTy B 3TOM HaNpaBlIEHUU, MMOHMMAsl, YTO MOBBIIIEHUE HAIMOHAILHOTO
CaMOCO3HAHUS HAIlMH, YKPEIUICHUE YyBCTBA HAIIMOHAIBHON TOPJOCTH - OJHA M3 TICPBOOUYEPETHBIX
3a/1a4 B CJIOKHBIM UCTOPUUECKUI TIEPUO/I.

B 3aknmroueHne MOXKHO CKaszaTh, 4TO KakJIas Halws, HACTPOCHHAs Ha BOCCTAHOBJICHHC
CBOCH UJICHTUYHOCTH, BEIOMPAET COOCTBEHHBIN MyTh pa3BUTHA. TakuMm o0pa3oM, KU3HEHHBIH OIIBIT,
3HAHUS W MBIIUICHHE TMPEIKOB, MaTepUAIBbHBIE W JyXOBHBIC OOTaTCTBA, KOTOPHIC OHH CO3JAJIH,
HECOMHEHHO, TMOCIYKaT HAJASKHOM U MPOYHONW OCHOBOM ISl pa3BUTHA HAIlMM U OOIIecTBa. DTy
CMEJIOCTh | MPEIaHHOCTh MBI BUJIUM B 00pa3e MPOCBETUTEINICH KA TUIOB.
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KOPEJISIIMHAN AHAJII3 IOKA3HUKIB EPUTPOIIMTIB
KPOBI LI[YPIB 3A J1i TICTAMIHY I BETAT'ICTUHY

BakoBcbka ALl
T'apacum H.IIL.?
Boanapuyk H.O.?2
3unb A.P.2
Beskoposaiinuii A.0.3

! Marictp. JIbBiBChKHIT HallioHANBHMI YHiBepcuTeT iMeHi IBaHa dpanka

2 Kauauaut 6ioToTigHIX HayK, TOIeHT. JIbBIBChKHIA HAI[IOHAILHUN YHIBEPCUTET
imMeHi [Bana ®@panka

3 Kaaguaut GiosorivHux Hayk. JIbBIBCHKUI HAYKOBO-IOCIITHAN
eKcrepTHO-KpuMiHanictTuuauii neHtp MBC Ykpainu

Bimomo, 1m0 epuTpouMTH € BHUCOKOCHEUM(PIUHUMHU KIITHHAMHU, SIKi 3a0€3ernedyroTh
TPAHCHOPT KHUCHIO, SIKUM 3B’S3ye€ThCsl 3 remorio0iHoM. B epurpoumrtax Hemae Hi simpa, Hi
MITOXOHJpIN, a oOMiH BiIOyBaeThcs aHaepoOHUM nuLsixoM. Lle 3abesmeuye edexTuBHE
tpancnopryBanus Oz [CipumoB O. I, 2001]. Ticramin — me OioreHHWil amiH Ta MemiaTop
aJIepriyHUX peakiliii HeraifHOro TUIly 1 mceBaoanepriunux peaxuiit [Mapymko FO.B., MockoBeHko
O./., 2016]. Berarictun € 6mokaropom H3-perneniropa 10 ricraminy. BiH € CHHTETHYHUM aHAJIOTOM
ricraminy [Kykec B.I".,1999]. [TonepenHi gocmiKeHHs 103BOJIMIN BCTAHOBUTH, 1110 B €PUTPOLIUTAX
MICTHTBCS TICTaMiH, IPOTE HEBIZOMO, SKY X POJIb IPa€ TicTaMiH B €PUTPOIUTAX, a TAKOX UM Ha
MMOBEPXHI MIa3MaTHYHOI MeMOpaHU HasBHI IiCTaMiHOPEIEIITOPH.

Y JOCHIKCHHSIX 3aCTOCOBYBAJIM CPUTPOLUTH Oimmx 1mypiB. s aHamizy BigOupaim
EpUTPOLIUTH, B SKUX BU3HAYAIM BMICT JiraHgHuX (opMm remMorioOiHy, copOIiiiHy 31aTHICTh
€pUTPOLIUTIB, @ TAKOX €HJOT€HHUI BMICT rictaminy. [IpoBoauny nopiBHSUIBHUN Ta KOPENsALIHHUN
a”ani3 y nporpami Excel. ¥ xoni ekciepuMeHTy 70 epUTPOLUTIB J0/1aBaIM €K30I'€HHUI TicTaMiH,
KiHIIeBa KOHLEHTpallisl fKoro y 3pa3ky craHoBuia 5,4 MxM; Oerarictun (0,1; 1; 10 MxM);
€K30T€HHHH riCTaMiH y MOo€IHaHHI 3 0€TariCTUHOM 3a3HaYeHUX KOHIEHTpaLlii.

JlonaBaHHs [0 EpUTPOLUTIB TICTaMiHy Ta OETariCTUHY 3YMOBIIIOE 3HUKEHHS BMICTY
eHJIoreHHOoro rictaminy. IloeqHaHe BBeneHHs OeTaricTUHY 1 TICTaMiHy MIJBHUILYE BMICT
€H/IOT€HHOTI'0 TICTaMiHY MOPIBHSHO 3 Ji€0 OeTaricTuHy. ['icTaMiH 3HHKY€E BMICT METT€MOTJI001HY B
KIiTHHaX. beraricTuH Bene A0 3pOCTaHHS BMICTY MeT-, KapOOKCH-, Cyab(preMoriobiHy Ta
3HMKEHHS — Jie30KkcureMorio0iny. [loennana ais 6erarictuny (0,1 1 10 MkM) Ta rictamiHy 3HUXKY€
BMICT JI€30KCH- Ta MiIBUIIYE BMICT CyIb(PreMoriodiny NOpiBHAHO 3 KOHTposieM. ['icramid Ha ¢oHi
nii Oerarictuny (10 MxM) mifgBuILye BMICT METTeMOTJI00IHY MOPIBHSIHO 3 KOHTpoJeM. ['ictamiH,
OeraricTUH 1 MO€IHAHA [if IUX PEYOBMH MOCWIIOIOTH COPOLiHY 37aTHICTH TMOPIBHAHO 3
IHTaKTHUMHU KJIITHHAMU. 3HA4YHE TMIJBUIICHHS COpOMiiHOI 31aTHOCTI BigOyBaeThest 3a il
OerarictuHy y koHueHnrtpauii 0,1 MxM. 3a moegnanoi aii OeraricTuHy 1 ricramiHy copOuiiiHa
3/1aTHICTh MOBEPTAETHCA IO MEXK, K1 OYyJIM MPHU HE3aJIeKH1H 1ii ricTaMiHy.

[TpoBiBIIM KOpeNsALIMHUN aHami3, BCTAaHOBJIEHO, WIO JIOJAaBaHHSI IO EPUTPOLUTIB
€K30I€HHOI'0 TiCTaMiHy MOCHIIIOE€ TICHOTY B3a€MO3B’SI3KY MIXK BMICTOM €HJOT€HHOTO TICTaMiHY 1
copOIiitHOO 3IATHICTIO €PUTPOLIUTIB, JI€30KCUTEMOTIIO01HOM, OKCUTEMOTIIO01HOM,
KapOOKCUreMorio0iHOM; COpOIIHOI0 3AAaTHICTIO 1 CyJab(premMoriodbiHoM, merremoriobiHom. Lle
CBIIYUTH MPO 3MiHY METaOOIIYHUX MPOLECIB B €pUTPOLIMTAX 3a BIUIUBY rictaminy. [lokazaHo, 1o
nonaBaHHs 70 cycneHsii eputporuTiB Oerarictuny (0,1 1 10 MkM) Bene 10 MOCUICHHST KOPEISIIil
MDK COpOIifHOIO 37aTHICTIO Ta cyiab(remMorno0iHOM, Merremorio0iHoM. berarictun y
KoHUeHTpauili | MKM TmOCHIIIO€ TICHOTY B3a€EMO3B’SI3KY MIDK €HJOT€HHMM TICTaMIHOM 1
JI€30KCUT'eMOTTI001HOM, METTEeMOTTI001HOM, MK copOuiitHOIO 3/IaTHICTIO Ta
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kapOokcuremorsiobinom. berarictun y koHmentpauii 1 MkM HaiGUIbII BUPAXEHO 3HMXKYE BMICT
€HJOTEHHOTO TicTaminy B eputpoumrtax. OTxe, Onokama Hsz-perenTopa cropusie BUBIILHEHHIO
ricraMiHy 3 €pUTPOLHUTIB, MiJBUIIEHHIO METTeMOIJIOOIHYy 1 3HIDKEHHIO Je30KCHTeMOTIO0iHY.
MMoBipHO, 1ii mpolecH B3aeMoroB’si3ani. [ToeaHaHa [is ricTaMiHy Ta 6eTaricTHHY y KOHI[GHTpPALIisAX
I Ta 10 MkM mocnabiroe TICHOTY B3a€MO3B’SI3Ky MK COPOILIMHOIO 3aTHICTIO €PUTPOIUTIB Ta
niranagHUMHU hopmMamu remMoriao0iny. ['ictamin y moeaHaHHI 3 OeTaricTHHOM y KoHIeHTpalii 1 MkM
3HAYHO TOCHJTIOE KOPEJSIIHHY 3aJIeKHICTh MIXK €HJOTEHHUM TiCTaMiHOM 1 COpOIiHOI 3/1aTHICTIO
eputporuTiB. Ili 3miHM cBiguarh, mo Ojokaga Hs-pemenTopiB Ta CTUMYJSIIS TiCTaMiHOM
notenmiitaux Hi, Hz, H4 petientopiB 3MiHIOE 010XiMiYHI TIPOIIECH B €PUTPOITUTAX.
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3MIHA BOJIOT'O3ABE3IIEYEHOCTI I'PYHTIB 3AJIEXKHO BIJ TUITY
BUKOPUCTAHHA YI'IAb

Boiiko O.T'.
Kannuaar cimbChKOTOCTIOAPCHKUX HAYK, TOIICHT
KepiBauk HaykoBo-gociigHoro Biaainy TOB «Arpoxim-ITaptaep» [ Ykpaina]

AHoTaniss. Y po0oTi HaBeACHO pe3yJbTaTH IOJHOBOTO 1 J1aOOPaTOPHOTO JTOCIIKEHB
HAKOMMYCHHS BOJIOTM B YOPHO3EMaX THIIOBUX CEPEIHBOCYITIMHKOBUX TMIPH PI3HUX THIAX
BHKOPHUCTAHHS YT1/Ib B yMOBaX MiBJACHHO-3ax1aHoro0 JlicocTemy

KurouoBi ciaoBa: rpyHT, 3amacu BOJIOIH, yriansd, BOJOIPOHUKHICTh TIPYHTY,
CLIbCHKOTOCTIOAAPChKA TEXHIKA

AKTyalibHicTh. BMicT Bosorm y TpyHTI BiJlirpae BUpilIadbHYy poiib y (opMyBaHHI
BJIACTUBOCTEH TPYHTY, BIUIMBA€ HA IHTCHCUBHICTh MPOXOKCHHS (I3WYHUX, (PI3UKO-XIMIYHHX,
010JIOTYHMX Ta IHIIMX MPOILECIB y HbOMY. 3aBISKH BOJl BiIOYBA€THCS PO3UMHEHHS IMOXKMBHHX
PEUYOBHH Ta MEPEHECEHHS 1X 10 KOPEHEBOI CUCTEMH POCIUH. Benuke 3HaueHHs 11 B poliecax pocTy
Ta PO3BUTKY POCIHUH, OCKUIbKU ocTaHHi Ha 90% 1 Oinblue ckiagaroThes 3 BoAu. Boma mpuiimae
aKTHBHY y4yacTb B mpomecax (orocuHTe3y. HasBHICTH i B TpyHTI BU3HAYa€ MPOTIKAHHS MPOLECY
tpancmiparii [1]. [pyHTOBa BOJIOra BUCTYNA€E i TEPMOPErYIIOOUMM (AKTOPOM, AKMH 3HAYHOKO
MipOI0 BH3HAYa€ TEIUIOBHH OallaHC TPYHTY 1 Horo temmnepaTypHuid pexxum [2]. Boai HanexuTh
BEJIMKa POJib Y TPYHTOYTBOpEHHI [3].

B ocranni gecATWNITTS KIiMaT 30HM TIOYaB 3MIHIOBAaTHUCh. BiH craB Oumbml cyximmm,
0c00JIMBO y BECHSHUM niepioll. TparuisioTbess poKH, KOJIU BIIPOAOBXK KBITHA-TpaBHs Bunajgae 10-20
MM Oma/1iB. BMiCT BOJIOTH HaOIMKAETHCS IO BOJIOTOCTI B STHEHHA. Y JIITHI MicAIll (Y€pBEHB-JIUIICHB )
BHIIQJIa€ HaJAMIpPHA KUIBKICTh OMaJiB, IO TPHU3BOJUTH JIO 3aTOIUICHHS TEPUTOpId Ta
CUTBCBKOTOCTIONIAPCHKHUX KYJIBTYp, €p03il TPYHTIB. Y Ce€ 4acTillle MOBTOPIOIOTHCSA POKH 31 3HAYHUM
nediuTOM BOJIOTH B OCIHHIH Mepio.

B ocraHHI AeCATUIITTS BaXJIMBY pOJib Y BOJONPOHUKHOCTI Ta BOJAOHAKOIMYEHHI BIIIrpae
NepeylIIbHEHHS] TPYHTY, OCOOJMBO BEpXHIX TOPH3OHTIB Ta YTBOPEHHS  IIIIBHOI IIYXHOT
nigomBy. BiomMo, 0 B CTPYKTypHOMY TpyHTI BOJa NMpOHMKAae Ha Ounbiry riauOuny. LimpHuit
OpHMI Ta MiJOPHUNA TOPU3OHTH CHOBUIBHIOIOTh HU3XITHUH MOTIK BOAM, BHACIIOK YOTO MOKIMBHHA
MMOBEPXHEBUH CTIK BOJIM, a pa30M 13 Helo 1 IpyHTY [4, 5].

Binomo, 1110 HaifOu1b1I IIIHHUMU B TPYHTI € opH po3mipamu 100-300 MKM, 5IKi CITy>KaTh A7
TPAHCIOPTYBAaHHS 1 MEPEMIIICHHsS BEJIMKOi KUIBKOCTI BOJM, NPOHUKHEHHS B TPYHT MOBITPA.
3MEHIIeHHsT BeNUYMHU 1mop A0 10 MKM NpU3BOAUTH 1O TOrOo, L0 BOJOra B TPYHTI CTae
HEJIOCTYITHOIO JyIsl pociuH. Lle BigOyBaeThes mpu yIIIbHEHH] TPYHTIB [6].

VY 3B’3Ky 13 BHILE BHKJIQJEHUM MH IOCTAaBWJIM 32 MeTY BCTAHOBHUTH BIUIMB pPi3HOIO
BUKOPHUCTAHHS yT1Jb Ha 3allac BOJIOTH B TPYHTI.

Buk/i1ag ocHOBHOro martepiajay aociaigaxeHHsi. Hamri jnocnijkeHHs [aroTh MiJACTaBY
3poOUTH BUCHOBOK, 1110 THUI BUKOPUCTaHHS Yrigb BIUIMBA€ Ha BMICT BoJioru y rpyHTi. HaiiBuiia
BOHA y mpodisi rpyHTy Ha uminuHi (Tabdn. 1) 1 cknagae Bix 19,5% B Bepxubomy 0-10 cm mapi 10
26,1% B HmwxabOMY 90-100 cm. HaitHmkda BojoricTe y rpyHTI Ha pium: y mapi 0-10 cMm ckimagae
12,0% 1 26,0 % y mapi 90-100 cm. Ha mepeno3si Ta po3opaniif LiIMHI BMICT BOJIOTH y Npodisi
TPYHTY 3aiiMaB IPOMIXKHE 3HAUEHHS MK MEPUIMMH JBOMA YT1JIISIMU.

[TpryrHaMu 1bOTO, HA HALI MOTJIS, €:

1. Tun pocaunHocti. Kykypyasa BOpofoBx BereTaiiiiHoro mepiony [uisi ¢GopMyBaHHS
cyxoi peduoBUHU MOTpeOye 3Ha4yHY KiabKicTh Boau (700-800 n/iy 3epna). IIpupoaHa Tpas’sHHCTA
POCITUHHICTh BUHOCUTH 3 TPYHTY Y 2-3 pa3u MEHIIIEe BOJH.
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2. IlinbHicTb TIpyHTY. VYUIUIBHEHHH TPYHT MICTUTh 3HA4YHO OUIBIIY KUIBKICTb
MIKPOKAIJISAPIB, HIXK PUXJIMHN, K1 3/1aTHI MATIATYBATH BOJIOTY 3 HIDKHIX TOPU30HTIB 1 IHTCHCHBHO
BUTIAPOBYBATH 11 3 MOBEpXHi. SIK CBiAUaTh HAyKOBI JaHi, MiJ] JI€I0 XOJOBHX CHCTEM BiOyBa€ThCsS
pyiiHyBaHHs (pakiiii po3mipom Oiabine 0,05 MM 1 30UTbIIEHHS APIOHUX YaCTOK y BEPXHHOMY IIapi

TpYHTY. Y HUXKHIX )K€ Iapax BinOyBaeThcs 30UIbIeHHS rmoucTol dhpaxii [7, 8].
Taoauus 1. BuinB BUKOPUCTAHHA YTilb HA 3arajibHy BOJIOTICTh Ta BOJIOTICTH B’ SIHEHHS

pocaun, %

Hlap LlinuHa | [Tepenir | Pinns | Posopana minuua
IPYHTY, Boutoricts,%
cM , , , ,
FpyHTY B’SHEH. IpyHTY B’sSIHEH. FpyHTY B’SHEH. IpyHTY B’SIHEH.
pocIHH pociHH pociHH pOCIHH
0-10 19,5 9,24 14,4 9,16 12,0 8,47 13,1 8,97
10-20 21,0 9,63 14,7 9,35 15,2 8,74 15,4 9,11
20-30 21,0 10,11 16,8 10,16 16,2 9,27 16,2 9,37
30-40 19,8 10,46 20,3 10,38 16,4 9,05 16,8 10,01
40-50 18,8 10,84 18,5 10,71 17,0 9,46 17,9 10,34
50-60 19,9 11,24 18,4 11,40 18,0 10,12 18,8 9,47
60-70 22,6 10,72 19,8 11,04 19,4 10,37 21,4 10,00
70-80 24,7 10,32 22,5 10,41 20,6 10,01 22,3 10,06
80-90 25,5 9,67 26,0 10,00 21,4 10,43 24,6 9,72
90-100 26,1 9,41 254 9,34 26,0 9,24 27,0 9,54

3. Iliny>kna nminomBa. HasBHICTb MITYXHOT I0IIBY NEPEIIKOPKAE IPOHUKHEHHIO BOJIOTH B
HWDKHI TOPU30HTH il yac gouriB. Hamri mani 3acBiguyroTs, mo Ha piut Ha rauouni 20-40 cM 9iTKO
MIPOCTEXKYETHCS YIIUIBHEHUN TOPU3OHT (T. 3. TUTYXKHA IT1/10111BA).

4. Konnencauisi BoJioru. B puxuinx rpyHTax B HIYHUIM 4Yac y HIDKHIX TOPH30HTaxX Ta B
JICHHUH Yac y BEpXHIX OPU30HTaX KOHJEHCYETbCA BOJOIM HabaraTo Ouiblie, HIX B YHUIUIBHEHHX
rpyHTax ( mporec rpyHToBoi ippuranii). Came Ha nei npouec B KiHii XIX-ro cTomiTTs BKazyBaB
Bizomuii arpoHoM-aociaauk 1. €. OBcincekuii [9].

5. HasiBHicTh MOKHUBHHUX pemITkiB. Ha HUIMHHUX 3eMJISX, 1€ MPOXOAUTH MPHUPOJHUN
Ipolec BIIMHUpAHHS POCIMH Oe3 BITUY)KEHHS iX 3 MOJsg Ha MOBEPXHI YTBOPIOETHCS POCIMHHA
MyJIbYa, sIKa TEX MEPENIKOKAe BTPATi BOJIOTH.

6. Ilopymena crpykrypa rpyHry. Posmuienuil 1 yminbHeHMH BepXHiM Imap rpyHTY Ha
pULI MOBUIBHO Ipomnyckae BoJsiory. IIpo 1e cBiuarh AaHi IPOBEAEHOI0 HAMU IOJIbOBOTO JOCIIAY
Ha BOJIOTIPOHUKHICTh TpyHTY (Tabu. 3). Ha pinni BOIONPOHUKHICTH y 2,2 pa3a MeHINA, HDK Ha
uutuHi. le mpu3BoAUTH 10 TOTO, 110 B MEPio IHTEHCUBHUX JIOIIIB 1 BIICYTHOCTI pPOCIMHHOCTI BOJA
HE TIOTJIMHAETHCS TPYHTOM, a BiA0yBa€eThCs 11 HOBEPXHEBUH CTIK, 1110 MPU3BOIUTH /10 BOJHOI €po3ii.
KinbkicTh aKTHBHOT BOJIOTH IpPH I[bOMY Yy T'PYHTI 3HAYHO MEHINA, HIXK Ha YrIJAX, 1€ CTPYKTypa
IPYHTY He nopyiueHa (tadi. 2).

Ta6auns 2. BiuinB BUKOPHCTAHHS YTrilb HA 3a11aCH BOJIOTH B IpyHTi, 0-100 cMm

VYrigas 3aranbHi Henocrynna JocrymnHa AKTHBHa bananc

3armacu BOJIOTA, MM (MpoIyKTUBHA) BOJIOTA, MM BOJIOTH,

BOJIOTH, MM BOJIOTa, MM + MM

[inuna 253,4 117,3 136,1 154,9 -195,7

[lepenir 238,9 126,7 115,2 146,1 -290,7

Pinns 233,8 120,7 1131 154,1 -435,4

Po3opana 237,5 116,7 120,8 122,1 -382,7
iJINHA
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Sk cBimyaTh MpoBeAEHI HAMHU JIAOOPATOPHI aHAI3U Ta MOCHIAYI0Ul pO3paxyHKH, TUI YTiIb
ICTOTHO BIUIMBA€E HAa BOJHUN PEXXHUM IpyHTY. HaifO1nb1i 3aranbpHi 3amacy BOJIOTH Ha Mepioj BiAOOpy
3pa3KiB BiMiueHi B TPYHTI Ha IIKHI — 253 MM , HaiiMeHmni — Ha pit (234) mm , To6TO Ha 7,7%
MeHme. Ha nmepenosi i po3opaniil miiMHI BMICT BOAM CKiIaaaB 239238 M.

Ha KinbKiCTh HEJZOCTYMHOI BOJIOTH B TPYHTI OCHOBHE 3HAYCHHS MAa€ BOJIOTICTh B’SIHEHHS
pocnuH. Hamii paHi miaTBEpIUKYIOTh BUCHOBKM HAYKOBILIB PO T€, IO HEAOCTYIHA Ul POCIMH
BOJIOTa KOpENIoE i3 BMICTOM Tymycy Ta (i3uvHoi rimHU B rpyHTI [4]. HaliGinpma KiIbKiCTbh
HEJIOCTYITHO1 BOJIOTH Oyia y TpyHTI Ha mepenosi — 127 MM, a HaiimeHma — Ha 1imHi (117) Mmm Ta
po3opaniii minuHi — 117 mMm. BianoBiaHo HaifOuibla KUTBKICTh JOCTYIHOI BOJOTH Oyja y TPYHTI
nimman — 136 MM, mo cknamano 53,7% Bix 3amaciB 3arajabHOI BOJIOTH. 3amacu MPOJYKTUBHOL
BOJIOTY Ha LUTMHI OLIHIOIOTHCS K 100pi. HaliMeHIInMu € 3amacu MpoyKTUBHOI BOJIOTH Ha puULIi Ta
nepenosi. Ix 3amacu Ha 16,8-15,3% MeHI, HiX HA [IUHI.

HeoOxinHO BIAMITUTH, IO HA IUTKHI, PULTL 1 po30paHii iNKHI el MOKa3HUK HaWBHUIUH 1
ckianae 155-154 mm, nemo HWwK4YKK Ha nepeno3i — 146 MM. Bucokuii BMICT aKTHBHOI BOJIOTH Ha
PULII TOSACHIOETHCS MMiJBUIIEHOIO IIIIBHICTIO TPYHTY, SIKHI BPaXxOBYETHCS B PO3paXyHKaX JaHOTO
MOKa3HHKA.

BaxmBuM TOKa3HMKOM 3a0€3MEeUYeHHs TPYHTY BOJIOTOIO € ii OanmaHc. SIk mokasamu Hamri
JOCTIPKEHHS, CYTT€BE 3HAU€HHs B 3a0€3MEUYEeHHI I'PYHTY BOJIOTOIO BiJIIFPalOTh T'PYHTOBI BOJM.
OcCKiNbKY Ha IUIMHI KamJIipHa CiTKa HAUIIOTYKHIIIA BHACIIZOK HEMOPYIICHOT CTPYKTYPH 1 BUCOKO1
MOPUCTOCTI, TO AC(IIUT BOJIOTH B METPOBOMY IlIapi HaHM»k4uid — 196 MM. Ha pimi, 1e BpoaoBix
ocranHix 50-60 pp. Oyno IHTEHCHBHE YHIUIBHEHHSI IPYHTY CUIBCHKOTOCIOIAPCHKOI0 TEXHIKOIO 1
KUIBKICTh aKTUBHHUX MOP 3HAYHO 3MEHILIUIACh, eIUT BoJIoru OyB HAOUIbIIMIL 1 ckiiafgaB 435 MM,
mo B 2,22 pa3a BUILE HIXK HA HUIHHI. 3HAYHUHA 1eiUT BOJIOTH CIIOCTEPIraBcs y TPYHTI Ha YTiIAiX
po3opanoi uinmuau — 383 MM Ta nepenory — 291 mm. Benukuii neinut Bosioru Ha po3opaHii MiIHHI
cBimuuth, mo 3a 10 pokiB il IHTEHCHMBHOTO BUKOPUCTAHHS Ui  BHPOLIYBaHHS
CUIBCBKOTOCIIOAAPCHKUX KYJIbTYP MPOMIIIO CYTTEBE MOTIPIICHHS (DI3MYHUX BIACTUBOCTEH.

VY Hamwmx IOCTI/KEHHAX BUSBIICHO, IO THUIl BUKOPHCTAHHS YTiJ/s iHTCHCUBHO BIUIMBA€E Ha
BOJIOIIPOHUKHICTh TPYHTY (Tab:a. 3). 3po3ymino, 1110 OCHOBHUM (aKTop, KU ICTOTHO BIUIMBA€E Ha
JaHy XapaKTEPUCTUKY IPYHTY, € HOT0 MIUTBHICTh. A TOMY Ha IUIMHI, /e TPYHT MyXKUH, BHACIIIOK
IHTEHCUBHOTO PO3Tally)KeHHs >KMBOTO KOPIHHA Ta CITKH TOp, $SKI YTBOPWJINCH BHACHTIJIOK
MiHepasli3allii BiIMEpJIOro KOpiHHS BOAOIPOHUKHICTb, Halkpama 1 ckiagae 185 mm/roa. To0To Ha
1M? moruHynoCh 3a ToauHy 185 1 BoAM, AKa TPOHMKIA HA TIMOMHY 68 cM. 3HAYHO HMKYA, ajle
BHCOKA BOJIONIPOHUKHICTD Y TPYHTI Ha mepenosi — 123 mm/roa. i 46 cMm. Ha pisuti BOJOIIPOHUKHICTD
HaiiHmk4ya — 84,3 MM/roz., a Bojora npoHukIia Ha rmubuHy 27 cM. Ha po3opaniil iMHI KiTbKiCTh
BOJIM, sIKa MOTJIMHYJIach TPYHTOM, ckjana 106 mm/roa., a rimuOrHa NIpOHUKHEHHS — 34 cM.

BucHoBku:

1. 3miHa BUKOpHCTaHHS YTiJlb 13 PULIl B MEpetir 3a paxyHOK MPU3YHNUHEHHS OOpOOITKY
TPYHTY 1 BIJICYTHOCTI YUIUIbHEHHS TPYHTY B@)KKOIO TEXHIKOI Ta 3aBJISKHU PO3IMYLICHHIO TPYHTY
CHJIBHO PO3TaJly’)KeHOI0 KOPEHEBOIO CHUCTEMOIO POCIUH CIpHUS€ YTBOPEHHIO BEJIMKHUX Ta JPIOHUX
IOp Y TPYHTI, a OTXKeE 1 MOKPALLY€e BOJOMPOHUKHICH TPYHTY. SIKIIO T1IOTETUYHO YSBUTH, 110 paHille
BOJIOIIPOHUKHICTh TPYHTY Ha Iepesio3i Oysa aHajoriyHa puuli, To 3a 15 pokiB BOHa MOKpaIIuiach
Ha 33,6%, TOOTO OiNbIle HiXK HA TPETUHY.

2.V 3B’S13KY 3 OKYJIbTYPEHHSAM LIJIMHY 1 IEpEeBEICHHM 11 B PULITIO BOJOIPOHUKHICTh YriAis
3HA4YHO TOTipHmIMiIach 1 ckiaia jgume 57,6% BiJl BOJAONPOHUKHOCTI TPyHTY Ha minuHi. [Ipu Takux
IHTEHCUBHHMX TeMIIaX MOTIPIICHHS BOJHUX BJIACTUBOCTEH, HAaBITh 3 ypaxyBaHHSM IO JIaHI MPOIECH
PO3BHBAIOTHCA 3 YaCOM HE MPSAMOJIIHIHHO, a CIIOBUIBHEHO, MOXHA CTBEp/pKyBaTH 110 yepe3 20-30
POKIB BOJOIIPOHUKHICTh TPYHTY Ha PO30paHiil LUIKMHI 3piBHIETHCA 3 punieto. OnHaK 3po3yMiio, 110
1 pUIIs TIpH TaKii cucteMi 3emiiepoOcTBa Oyze JHajiblie 1erpaayBary.
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Economic sciences

JIOJICBKHM KAIIITAJ TA HOT'O 3HAYEHHSA 111 EKOHOMIYHOTI'O 3POCTAHHSA
3A IHCTUTYIIOHAJIBHUM BUMIPOM

bouan 1.O.

JIOKTOp €KOHOMIYHUX HayK, Ipodecop
JIbBiBCHKMIT HAITIOHAIBHUI YHIBEPCUTET
imeHi IBana ®@panka

AHoTauis. /locmikeHO CyTh JIOACBKOTO KamiTalxy 1 WOro 3HAa4eHHS Y pPO3BHUTKY
€KOHOMIKM Ta cychnuibcTBa. [IpoaHanmizoBaHO 3a IHCTUTYIIIOHAJIBHUM IMJIXOJIOM YHUHHUKH
€KOHOMIYHOTO 1 CYCIIIJILHOTO PO3BHTKY Ta BCTAHOBIICHO .IO0 PYLIIIHOI CHIJIOI0 EKOHOMIKH €
HE TUIBKM MartepiaibHi (aKTopHu, aje W AYXOBHI, MOpPaJIbHI. MOJITHYHI, B3ATI B ICTOPUYHOMY
KOHTEKCTi. BH3Ha4eHO CKJIAagOBI IHTEJEKTYalbHOTO KamiTally Ta HOro poib B PO3BUTKY
MOCTIHIYCTPIaIbHOTO CYCIIJIbCTBA 1 B 30UIbIIEHHI HalllOHAILHOTO OararcrBa

KurouoBi cioBa: mONCHKHN KamiTa, HalliOHAJIbHE 0AaraTCTBO; 1HHOBAIIMHHUIA PO3BHUTOK;
IHCTUTYIIIOHAI3M; 1HBECTHIII]; IMBUTI3AIIHUI PO3BHUTOK; IHTEJICKTyaJbHUN KaIiTal, €BOJIIOIis
JOJICBKUX IIHHOCTEH

Jlronchkuid KamiTall € TOJIOBHOKO IIIHHICTIO CYYacHOTO CYCIIJIbCTBA 1  CKIIQJOBOIO
HallloHaJapHOTO OararcTtBa. lle He TiIIBKM BpOJKEHI 3MI0HOCTI JIIOJMHU, KUTBKICTH 11 3HaHb,
HAaBUYOK Ta JIOCBiAY, ajie¢ i 3JaTHICTh OC3MEPEepPBHO HABYATHCS Ta BIIOCKOHATIOBATHUCS B Tid YU
iHmid npodeciitHiit cdepi. e 3qaTHICTS JFOAMHM 10 TBOPUOI Ipalli 3 METOI0 CTBOPEHHS TOBApiB
YH MIOCITYT, JOJAHOI BapTOCTI, 1€ AKICTh POOOYOI CHIM 1HIUBIAYyMa, MpaliBHUKA ITiIPUEMCTBA,
bipmu, Kopropailii, KpaiHu, M0 MPOSIBISIOTHCS y PO3MIMPEHOMY BIATBOPEHHI BUPOOHUIITBA 1 €
JDKEPEJIOM 3pOCTAaHHS BAapTOCTi. [HBECTHINT y JIFOJACHKUI KalliTal 1€ € CBOEPIAHI BKIAJACHHS B
JMIOJUHY 4Yepe3 MiABUINCHHA ii KBamidikamii uisi po3BUTKY ii  3M10HOCTEH, Ui MiABUIICHHS
MPOAYKTUBHOCTI mpaui. YuM panimie 311HCHIOIOThCS BKJIAJACHHS Y JIOAUHY, TUM IIBUAIIE BOHU
MOYMHAIOTh JAaBaTH BiAjady. 3aJeXHO BiJ BUIY IHBECTHMILINH Yy JIOJCHKUN KamiTaa HOro MOXKHA
BHOKPEMJIIOBATH 4Yepe3 TaKi OCHOBHI CKJIQJOBI: KaIliTajdl OCBITH, KaIliTajl 3I0pOB’s, KariTal
KYJIBTYpH, COLIQJIbHO-TICUXOJIOTIYHUN Kamitan Ta iHmi. Ilepma crnpoba oOLIHKKM BapTOCTI
JIFOJICBKOTO KariTally, ik HOCisl 3HaHb B €KOHOMIIll HanexuTh Y. [lerti. Bin y kuu3i «llomitnuna
apu¢metnka» (1676) netanbHO po3paxyBaB BiTHOCHY BapTiCTh pi3HUX Mpodeciil Ta 3arnpornoHyBas
METOJI pO3paxyHKy BapTOCTI 3T1IHO SKOTO BapTICTh OCHOBHOI MacH JIOJEH, SIK 1 3eMJIl JOPIBHIOE
20-kpaTHOMY pIYHOMY JOXOAY, IKUH BOHM TpHUHOCATh. A. CMIT y CBOii HaykoBill mpari
«JocmimkeHHss  mpo MpUpPOAY Ta TNPUYMHK OararcTBa HApOAIB» TMHCaB, WO 30UIbIIECHHS
MPOAYKTUBHOCTI KOPUCHOT Ipalll 3aJIe)KUTh HacamIiepe]l BiJl MiBULIIEHHS CIPUTHOCTI Ta BMIHHSA
MpaliBHUKA, a MOTIM BIJ MOJIMNIIEHHS MAallMH Ta I1HCTPYMEHTIB, 32 JIOTIOMOIOI0 SIKMX BIH
npaioBas. JltoguHa OTpUMye MakCUMallbHUM JOXiA BiJl CBO€l mpali oOMparodd KOHKPETHY
crelianizaiiio, sika HaifOlIbIIe BIMOBIAA€ HOro HA0YTUM HaBUYKaM Ta 3/110HOCTSM.

ExoHoMicTH Cy4acHOi HEOKJIAaCMYHOI Teopii BCTAHOBMIJIM B3a€MO3B’S30K MIXK OCBIUEHICTIO
HACEJICHHS Ta EKOHOMIYHMM pO3BUTKOM KpaiH 1 TOSICHHJIM BiJICTABaHHS OKPEMHX KpaiH y
PO3BHUTKY, OpakoM OCBITH y HacelleHHs, Ta TIHIIIM BUCHOBKY IO BiJHOBJEHHS Ta 3pOCTAaHHS
€KOHOMIKH 3aJIe)KUTh BiJ PIBHS OCBIYEHOCTI Ta 3/I0pPOB’S JIOJEH. 32 €KOHOMIYHHUM ITiIXOJ0M
JOCIIJKEHHS JIFOACHKOTO KamiTany € JOCUTh NpoayKTuBHUM: [lo-miepiue, iHAUBIA Jli€ palioHaJIbHO
31CTaBIISAIOYM CBOi TepeBard 3 HasBHUMU OOMEXKEHHSMHM cepell SKHX, JOX1A 1 I[IHU Ha OKpeMi
6mara ta nocayru. [lpu iboMy He BpaxoBYEThCH, 110 MEPEBAry 1HIUBIAA 3aJeKaTh Bil 100poOyTYy
IHITUX, OCKUIBKH JIIOJIMHA € 1ICTOTOI HE JuIIe O10JIoTiyHOI, a W comianbHOW0. [lo-mpyre,
eKOHOMIUHUI miaxia nepeadadae, M0 YXBAJIIOIOYM DILIEHHS PO BHUKOPUCTaHHS OOMEKEHHUX
pecypciB aJisi pO3BUTKY BIIACHUX 3M10HOCTEH 1HAWBIA TOCTIHHO i€ PaIllOHATIbHO, OCKUIBKH Mae
BCIO iH(OpMaIlil0 MpO BCi JOCTYNHI BapiaHTH BHUKOPHUCTaHHS PECYPCIB, 3a AKHX € MOXIUBUM
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JOCSITHEHHS! MaKCHUMAaJIbHOTO pe3ynbTatry. [1o-Tpere, HEOKIAaCHUYHMIA MiaXiJl BHUXOJUTH 13 TOTO,
10 TOJIOBHUM KPUTEPIEM KOPHUCHOCTI, TPOBIIHUM MOTHBOM IOBEIIHKH OCOOMCTOCTI y Tpolieci
BIITBOPEHHS JIIOJCHKOTO KamiTally € piBeHb TIPOIIOBOTO JOXOAY, SKHH IIeld KamiTal MOXKe
IIPUHECTH.

B momykax epeKTHBHMX METOIB JOCHIDKCHHS KaTeropii «IOJChKHA KammiTal» MU
BUKOPUCTAEMO IUIOIIMHY 1HCTUTYLIOHAJIBHOTO MiAXOAY. IHCTUTYILIOHAJbHA TEOpis pPO3KpHUBAE
3aKOHOMIPHHIA TIpoIIec 3pocTaHHs poJi ToguHd. CydyacHUN 1HCTUTYLIOHATI3M PO3KPUBAE JUHAMIKY
CYCHUIbHO-€KOHOMIYHOTO IpOrpecy, MOCHIJOBHUA pyX IO HOro 3aKOHOMIPHHUX CTYNEHSX:
JOIHAYCTPIaJIbHOTO, IHAYCTPIAIBHOTO, Ta MOCTIHIYCTPiaJbHOTO CYCHUIBCTBA. AKTYaJBHOIO € JyMKa
IHCTUTYIIIOHAIICTIB, IO PYIIIMHOK CHJIOD €KOHOMIKHM € HE TUIBKM MaTepialibHi (akTopu, ane u
IyXOBHi, MOPaJIbHi, MPaBOBIi JIOJCHKI SKOCTI TOIIO, B3STI B iICTOPUYHOMY KOHTEKCTi. CaM TepMiH
IHCTUTYIIOHATI3M 3a ciioBamMu €. MaiiOypaa 1e - «3aCHOBaHMN HA TOHSATTIX <«IHCTHTYIIIS
(3BUYA, 3aBEACHMI TMOPSIOK) Ta «IHCTUTYT» (MOPSAIOK, 3akpituieHuid y ¢(opMi 3aKOHY abo
yctanoBu). ( 1.) Ilig iHCTUTYLisIMU CJIiJ] BBa)XKAaTH 3BWYAi, TpaauIlli, MpaBuia i HOPMHU COIIaIbHOT
MOBEIIHKH, 3TIAHO 3 SAKUMH JIIOIU TIIOTh Yy PI3HUX cdepax >KUTTS CyCIHiIbCTBa (y TOMY YHCIi B
€KOHOMIYHii), a IHCTUTYTH pO3rNsAgaTH sK creurdiuni QyHKIIOHANBHI W opraHizamiiiHi GopmMu
KOJIGKTUBHOI JiSUTBHOCTI, SIKi CTaIH CTPYKTYPHUMH YTBOPEHHSIMHU OpTaHi3allii, yCTaHOBH.

Jlis moniermeHHs MPOHUKHEHHS CBO€1 KOHIEMNIT y MacoBy cBigomicth [I. Hopt ynases mo
BUIIPABIAHOTO TPUHOMY MeTaopH ,BHACIIJOK YOTO IHCTHTYLII MEPEeTBOPWIACA y HBOTO Ha
«TIpaBWJIa TpU», a OpraHizamii - Ha «rpaBliB».(.2). [HcTuTylii e Habopu HpaBuil, SIKi KEPyHOTh
JIOACBKMMHU B33a€EMOJISIMHA. [HCTHTYTH BaXXKJIMBO PO3YMITH SIK CKJIaJOBI YHHHUKH CYCIIUJIBHOTO
BUPOOHUIITBA, SKI 3aKpIIUIIOIOTh €(PEeKTUBHI IHCTUTYLII B paMKaX TOCHOJAPCHKOI CHCTEMHU.
[HCTHTYIIIOHANI3M — Teopis y CHEeKTpi KOTpOi € Pi3Hi BIATIHKH, BiH HE OJHAKOBO NMPHCYTHIHA Yy
MOTJISIIaX €KOHOMICTIB pi3HHUX KpaiH. Cepesl IHCTUTYLIOHANICTIB € TPO€E€ HOOENIBCHKUX JlaypeaTiB
(P. Koy3, Mx. brokenen, /I. Hopt ). AMepuKaHChKHI MiIXix YYEHUX 3 MO3MII PalliOHATBHOTO
1HAMBIlyyMa CHUJIBHIIIMI Yy BUKOPUCTaHHI MaTeMaTHYHOIO anapary, a €BpONerChbKUI-CUIIbHIIINNA
TPAIUIisIMH, MEHTAJITETOM, KYJIbTypow. Y [bOMY pO3yMiHHI IHCTHTYLIOHANI3M €
IHTEpHALlIOHAILHUM YYEHHSM 3 CYTTEBUMH HAI[lOHAJbHUMH OCOOIMBOCTSIMH. BiH mpomarye
MPUHLIMINA HEOOX1THOCTI JAEpKaBHOTO BTPYYaHHS B €KOHOMIKY Ta KOHTPOJb CYCIIJIbCTBA HAJ
0i3HecoM. 3a MM MiAXOJIOM HEOOXIJTHO BpaxyBaTH, IO Y >KUTTI BiAOyBaeThCcsi Oe3nepepBHa
€BOJIIOLIIS,, TOOTO MIHJIMBICTD 1 MPHUCTOCYBaHHS, OUHAMIKa, HAe  KopcToka OopoThba  3a
BIKMBAHHSA, L0 JIIOJUHA II€ OCOOUCTICTh B sIKOI HEOOXIJHO BpaxyBaTH NPECTHXK, COLialbHE
CTaHOBHIIE TOLIO, L1 BUEHHS PEaIICTUYHI Ta MparMaTuyHi. IHCTUTYI10HANII3M HE BU3HAE HAAMIPHOT
aOctpakuii, KoTpa NPUCYTHA Yy HeokjacuuHii Teopii. CorianbHi, AYXOBHI, MOpaJbHO-€THYHI
IHCTUTYLIHHI UYWHHUKUA CIPUSAIOTH COLIAJbHO-€KOHOMIUHIH 3TypTOBAaHOCTI CYCIIJIbCTBA Ta
MiBUIIIEHHIO KOJIEKTUBHOI BIAMOBIIaJIbHOCTI 32 pe3yabTaTH Mpalli B HaIlii KpaiHi.

@opMmyour COLIATBHO-OPIEHTOBAHY PHUHKOBY €KOHOMIKY YKpaiHH, BaXJHMBO BMILJIO
MO€HATH HEOoJIOepalibHy Ta IHCTUTYILIOHAIBHY MOJIEINI PO3BUTKY. 3a METOJIMKOIO CBITOBOTO OaHKY
MOXKHA JIaTH TaKe BH3HAUEHHS JIIOACHKOTO KamiTally: «IIOIACHKHH KamiTam — e CYKYIHICTh
OPUPOJHMUX 3II0HOCTEH ,a TaKoXX 3HaHb Ta HAaBUYOK, OTPUMAHUX YIPOJOBXK KHUTTA. Miporo
PO3BHUTKY JIIOJUHH BBAXKAETHCS CTYMiHBb 30aradeHHs ii MaTepiaJlbHOTO Ta JYXOBHOTO JKHTTS.
3pocTaHHs HalllOHAJBHOTO 0araTcTBa KpaiHu 3a0e3MeuyeThes 32 paXyHOK €(eKTUBHOTO 3aTyd4eHHS
JIIOJICBKOTO KalliTally J0 BHCOKOTEXHOJIOTIYHOTO BHUPOOHHWIITBA, IO BIAMNOBIIaTUME CTaOMY
€KOHOMIYHOMY PO3BHUTKY.

VY cBiToBomy Mmacmitadi 10 70 % GaraTcTBa mpuragae Ha JIOJACHKUAN KamiTal, 6au3pKo 25 %
- Ha BUpoOHMuMi Kamitan i 10 10 % Ha npupoaHi pecypcH. B iHHOBaLIHHOMY PO3BUTKY €KOHOMIKH
KpaiHW KpiM MaTepiaJbHUX YMHHUKIB CJiJi BPaxOBYBAaTH MOPajIbHO-€TUYHI, PENiriiHi, €THIYHI
JIONMITUYHI ,eKOJIOTiYHI Ta iHImI. B dYacTUHI  IHCTUTYHIOHAIBHHUX  JOCHIIKEHb  JIIOJUHY
pPO3MISIIAIOTh SIK pe3yibTaT PO3BUTKY HE TPHPOAM, a CYCHIbCTBA. [HAMBIMyalmbHI SIKOCTI Ta
3MIOHOCTI OCOOMCTOCTI  CTalOTh HOCIIMH CYCHUIBHUX BiIHOCHH. I[HHOBaLIWHUI THUIT PO3BUTKY
3abe3neuye (GOpMyBaHHS HOBOTO THITY KYJIBTYPH, CIIPSMOBAHOTO Ha CTBOPEHHS YMOB, SiKi O
MOKpAIIMIM TPOIEC YXBAJIECHHS pillleHb, PO3pOOJIECHHs 1HHOBALIMHOTO MEXaHI3My YHPaBIiHCHKHX
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BiJIHOCHH, BIIPOBA/DKCHHS I1HHOBAIIMHOT MOTHWBAIlii MpamiBHUKIB. He3Bakaioum Ha Te, IO
€KOHOMIKa YKpaiHM Ma€ JOCUTh BHCOKHA pPIBEHb HAKOIMWYEHOTO JIIOJCHKOTO KariTamy,
e(EeKTUBHICTh BHKOPHCTAaHHS HOTO € HU3BKOIO, L0 BHUABISETHCA K y Hee(eKTHUBHIN opraHizarmii
mpaii, Tak 1 B HEBIAMOBIAHOCTI KBami(iKaifHOTO piBHS MpalliBHUKIB 1 BUMOT IOJO PIiBHSA
MPOAYKTHUBHOCTI Ta oryatu npami. E(hekTrBHA MiAroToBKa KaapiB, BUMarae KapIWHAJIBHUX 3MiH B
oprasizariii poOOTH Ta 3MiCTI HaBYAJIBHUX IIPOTrpaM OCBITHIX YCTaHOB YKpaiHW, MOYHWHAIOYU BiJl
IIKOJM @X /O 3aKIaJiB BHIIOI OCBITH, B CTOPOHY HAapOIIYBaHHS MPaKTHYHOI CKJIaJ0BOT
komneTeHli. daxiBelb Mae JIEMOHCTPYBaTH IE€PEKOHAHHs, IO sI HE TUIBKM 3HAI0, ajle BMIIO
e(eKTUBHO BUKOPHCTATH IHHOBAIIifHI 3HaHHsS. BUITYCKHUKHM 3aKjaaiB BHIIOI OCBITH MOBUHHI
CTaBaTH HE JIMIIEC TeHepaTOpaMH 1HHOBAIIIMHUX 1€H, a 1 IX akTUBHUMHU peanizaTopamu. HemorkHa
chopmyBaTu (axiBis Oynb-fKOTO piBHsA 0€3 BHUSBIECHHS ioOro 3aiOHOCTEH Ie y MIKOJi uepes
BIAMOBIIHY Mpo@iTizaliio y cTapimux Kiacax a Jajbllle, MOTHBaIlit0 mpodeciiinux 3ai0HOCTel y
Jinesx, KoJemKax aX OO0 IHCTUTYTIB, YHIBEPCHTETIB. 3a MpUKIAAOM MpodeciiHoro Bigdopy
CTY/IEHTIB Yy €BpONEHChKUX KpaiHax ,30kpema HimeuunHi .BapTo HeBinkiaaHO 3ampoBauTH Lied
eeKTUBHHUN MOCBIJl MAaHOOIMBOTO CTaBJICHHS /10 KOMIIETEHI[IM, MOTHBAIIIl 1 MIATPUMKH BHCOKOT
kBauti(pikaIii B HaBYaJIbHI MJIAaHU OpraHizalii 1yansHoi OcBiTH . He Moke OyTH Takoro sk y Hamriit
KpaiHi, 110 MicIs 3aKiHYeHHs cepeHbO1 Ko moHaa 80% BUIYCKHUKIB 3100yBalOTh aOCTPAKTHY
Bully ocBity. He Moke OyTH Takoro, 110 Oiiblla iX M0J0BUHA HE MOXKE MPALlEeBIAIITYBATHCS MiCIsA
3aKiHUEHHsI yHIBEpPCHUTETY 3a (haxoM BiANOBiIHOI crenianbHOCTI . ToM, 10 3aKOHOJAaBCTBOM HE
BPETyJIbOBAHO TaKOi HOPMH, 10 HA Ty UM IHIIY [TOCAy MOXKE NPETEHAYBAaTH 32 KOHKYPCOM TIJIbKU
daxiBenp  BiAmoBigHOI  cremianbHOCTI 1 kBamdikamii. Ilokpamenass  npodeciiftHoro-
KBaJTi(PiKAIIHHOTO 1 KyIbTYpHO-OCBITHBOTO PiBHS HaceNleHHS MPHUBEIE O €eKOHOMIYHOTO 3pOCTaHHSA
1 30UIBIICHHS HAI[IOHATBHOTO OaraTcTBa KpaiHu. CXigHa MyAPICTh TBEPIUTH: «SIKIIO TH TUIAHYEIT
Ha PIK — BUPOLLYH pHC, - SAKILO HA JECATUPIYYS BUPOLILYH AEPEBO , - SAKILO Ha CTOJITTS — BUPOLLYH
moauny». JIroaceki pecypcu 3aaisHi B po3poOIi BHCOKMX TEXHOJOTIH € HOCISIMH 1 TBOPLSMHU
IHTEJIEKTYaJIbHOTO KamiTamy, SKHi aKkyMyJII0€ HayKOBi Ta MpoQeciiiHi, TeXHIYHI 3HAHHS MTEPCOHAIY,
TAJaHTH 1 JOCBiJ], BU3HAYA€ MpOoQeciiiHnil iMiJIK, 3a0e3neuye MUPOKe BU3HAHHS Ta aBTOPUTET.

3a IHCTUTYLIOHATBHUM MiIXOJOM CIiJ MOKPAIIUTA MOPaJbHO-€TUYHI O3HAKU CYCHIbCTBA,
[Ilo x mo cyrHocTi moaunu, To CoKpaT BBaXkaB, II0 BOHA € BUIBHOIO JIMIIE TIE0 MIPOIO, SIKOIO
nmizHae ce0e, CBOi CWiIM 1 3AI0HOCTI a TaKOX 3/aTHa 3pOOMTH MpaBUIbHMNA BHOIp Ha OCHOBI
3100yTHUX HEIO 3HAHb 1 TOCBIAY. BiH TakoX CTBEp/XKYBaB, 110 ETUYHUMU MOHATTIAMH € J00PO 1 3710,
a TOM XTO MOMUJISETHCSA Y BHOOPI IIUX CTOPiH (A00pa 1 371a) YMHUTH II€ Yepe3 HEeIOCTaTHICTh 3HAHb
.Y CBOIO uepry, HIXTO 3 JIFOJIeH He mparHe J0OpOBIIBHO J0 37a a00 0 TOTO, 110 BiH BBAXKAE 3JI0M 1
1€ 3YMOBIIIOE MPHUPOJY JIIOJUHU OYTH IIACIMBOIO, OCKUIBKM MPAarHEHHs JI0 3J1a 03HAaya€ MUIIX 10
Hemacts. JKonHa JI0aWHA, IO 3HAE CYTHICTH A00pa, He poOuTHMe moraHo. BogHouac xomHe
3HAaHHS HE MOJKHA BBaXaTW MOPAJIbHHUM, a OT)KE ICTUHHMM, SKIIO 3 HbOTO BUIUIMBAE MOTaHUN
BYMHOK JIIOJWHUA. Ha piBHI 310pOBOTO TIIy3Ay Taka CYNEpPEeuHICTh HA3BAaHUX IIOHATH O3HAYae
AHTUHOMIIO (CyTEpEeUHICTh) MIXK PO3yMOM 1 ceplieM, OTKe HayKa i MOpaJlb He TOBHHHI CYIIEPEUUTH
onHa onHii (3.). B cycninbCTBI MU 4acTo 3yCTpiyaEMO aMOpPaJIbHI, IITY4HI MOCTYNKH 3aJUIs SIKOICh
MUTT€EBOI BUTOAM, aMmOillii, BUKOPUCTOBYIOUM JIOJCHKUI (hakTop B AOrogy KOMycCh, 4d co0i,
npuiiMaroThesl (panpIIMBl PIIIEHHS HABITh Ha IIKOAY PO3BUTKY CYCIUIBCTBA YW E€KOHOMIKH, HE
HECY4M >OJIHOI BIJNOBIJAJBHOCTI 3a I1e. [IpenMeToM iHCTUTYLIOHATBHOTO aHali3y € TaKOX
MOJIITUKA, K KamiTan. Lle MokHa 4iTKO BIACIIAKYBaTH B CTPYKTYpl MOJITUYHOI i€papxii YKpaiHu
yepe3 iHBecTULil y Biaay .IHBecTyBaHHS B TMOJITUYHY CHUCTEMY Yy BHIUIAAI (piHAHCYBaHHS
JISUTBHOCTI MOJIITUYHUX THapTid 1 MPOCYBaHHS CBOIX IMPEACTAaBHUKIB y CTPYKTYpHU 3aKOHOJABYOi,
BUKOHABUOi Ta IMPaBOOXOPOHHOI BJaJu, TAaKUMH CHOCOOAMH: - IHBECTHLIl Y BHUIVIAI TNPSIMOi
KOpYIIii Ha KOPUCTh YXB&JIECHHS BUTIAHMX DILIEHb; - IHBECTULII y NpuAOaHHS, 3aXOIUICHHS
KOMIIaHii 1 MIANPHUEMCTB; - 1HBECTHLIi B 3aCHYBaHHS TOCHOJApCHKUX CTPYKTYp 3 METOI0 HE
BUPOOHUIITBA, a BUBEJEHHS 3 IMiJI KOHTPOJIO JOXOIIB BJACHWKA; -1HBECTHUIll Yy CTBOpPEHHS
171€0JIOTIYHOTO BIUIMBY HA TOJITUYHE 1 TOCHOAAPCHKE KUTTS; -IHBECTHLI Y CTBOPEHHSI CUCTEMHU
HACWJIbCTBA Y BUIJIS/I1 BIIACHUX OXOPOHHUX CTPYKTYp Ta CHIBIIpalli 3 KpUMIHAIBHUM CBITOM.
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B muBini3aniiHoMy pO3BUTKY CYCHUIBCTBA HE CIiJ] OTOTOXKHIOBATU TMOHSTTS (JTIOJICHKHIA
KamiTamy Ta «iHTenekTyanpHui kamitam». M. laddi mae Take TmymauenHs: «lHTenmekTyambHUN
KalliTaJl» —11€ CyKyITHI 3HaHHS, SKUMH BOJIOJIi€ OpraHi3aiis B 0co0i CBOiX CIiBpOOITHHKIB, a TAKOX
y BUIJISIII METOJIOJIOT1H, MATEHTIB, apXITEKTyp 1 B3a€MO3B’s3KiB (4.). MoHa 3alIpOTIOHYBATH 1 TaKe
BU3HAUCHHSI «IHTEIIEKTyAIbHUN KamiTal» - 1€ 3JaTHICTh CTBOPIOBAaTH HOBY BapTICTh Ta
IHTEJICKTYyaJIbHI PEeCypCH MiIMPUEMCTBA, TPEICTaBICHI JIOJCHKHM 1 MAallMHHAM IOTEHIIaaMH ,a
TaKOX IHTENCKTYyalbHUMH TPOAYKTaMHU CTBOPEHHUMH CaMOCTIHHO a00 3aJy4eHUMH IHIIUMU
3aco0aMH CTBOPEHHS HOBOI BapTOCTI. Y BapTICTh IHTEJIEKTYaJbHOI'O MPOAYKTY BXOAUThH BapTiCTh
JIOACBKHX pecypciB, [Ki B TPOIECI pyxy IHTENEKTYaJIbHOTO KaIliTaly pO3IIIAal0ThCs SIK
IHTeNeKTyalbHa cuia. SIk 0aunMo JIIOJCHKUI KamiTaa € CKJIaJ0BOK YAaCTHMHOK 1HTEJIEKTYalbHOIO
Kamirany.

B icropuuHomy mnepioal JIOACbKE CYCHUIBCTBO PO3BUBAETHCA M0 IIJISAXY [0 BEPLIMH
nuBLTZamii. PymniifHolo  cuiol0  IUMBUII3ALIHHOTO TpOrpecy 3aBXKAM OyJa0  BUPILICHHS
CYMEepeYyHOCTeH MK TOoTpedaMu Ta IHTEepecamMu JIIOJWHH, 3 OJHOTO OOKY 1 pPiBHEM pPO3BUTKY
BUPOOHMIITBA, 3 APYroro. PO3BUTOK HAyKOBO-TEXHIYHOI PEBOJIOLIT BU3HAYMB MEPEXiJ JIIOJICTBA 10
HOBOT'O TEXHOJIOTIYHOTO CHOcO0y BHUPOOHUIITBA KOJIM 3HaHHSA, Hayka Ta iH(OpMaIlis CTalTh
OCHOBHMMH JDKEpEIaMH EKOHOMIYHOTO TIJHECEHHA 1 BIJAKPUBAIOTh HOBI MOXIIMBOCTI IS
3pocTaHHs eKOHOMiKU. CydyacHa €KOHOMIYHA HayKa MOCHJIIOIOYHM POJb IHCTUTYLIHHMX YMHHHKIB
BHOCHUTH CYTT€BI KOPEKTHBH B KOHILIENTYaJIbHI CXEMH Ta PO3YMiHHA (aKTOPIiB E€KOHOMIYHOTO
3pOCTaHHsL, cepell AKUX Bce OUIbLIE yBaru NpUAUISETbCA TAKUM COLIIaIbHO OOYMOBIIEHUM, SIBUILAM,
SK BIJIKPUTICTb €KOHOMIKH, IHUTOMa Bara €KCIIOPTY HAayKOEMHOI MPOAYKIi, CTaHy IOICHKOTO
KariTainy, OCBIiTi, piBHIO MTOJIaTKiB Ta IHBECTYBaHHs Ta 1HIIIE.

[HCTUTYIIOHANBHA Teopisi 3HAYHO 30araTuia iHCTpYMEHTapiil AOCHIHKEHHS €KOHOMIYHOTO
PO3BUTKY. EKOHOMIYHMI PO3BUTOK PO3IJISAAETHCA K IMPOLEC HE TUIBKU KIABKICHMX 3MiH aje #
3MiH SIKICHUX, HacaMIiepe/] IHCTHTYI[IOHAJILHOTO XapaKTepy B SIKOMY PO3KPHUBAETHCS MPIOPUTETHA
POJIb JIFOAMHY, 11 T1IHICTh, TOPJICTh, 1 BACOKUN COLIIaIbHUM CTaTYC.

VY cBoiii Teopii Hoocdepu BHIATHHN YKpaiHChKHMI BUeHHWH cydacHocTi B. BepnHancekuit
(1863-1945p.p.) po3risaaB AisIbHICTH JIOAWHHU K 3aKOHOMIpHHI eram eBouowii Oiochepu ,BiH
JIOBOJIUB L1110 B HallBUIL1H (HopMi pyXy collaibHIl, BIAOYBa€eThCsI GOPMYBaHHS CYCIIJIBHOI JIFOJAUHU
1 cycninbHOI KynabTypu. Taka JIoJlMHA TOBMHHA OpPraHiuyHO IOE€JHYBAaTH NpPUBATHI iHTepecH 3
KOJIEKTUBHUMHU, CYCIUIBHUMHU Ta 3arajbHOIJIAHETAPHUMH, a ii Ipalsd HalBUIA LIHHICT Ma€e OyTU
PO3YMHOIO, OT)KE BUIBHOIO 1 J0OOpOBUIbHOIO. BoiHOUAC BiH BBaXaB JIOAMHY MPOAYKTOM HPUPOIHM,
3aKOHOMIPHHM pE3yJIbTaTOM PO3BUTKY BCECBITY Ta 3araibHOIIIAHETAPHUM SIBUIIEM, SIKE TIPOTYKYE
Ta peanizye y mpani cBoro ayMky. (5.) Ha mocrtingyctpianbHiii cTaaii po3BUTKY CYCIHiJIbCTBA
BIIKPUBAETHCS. HOBA €KOHOMIUHA €roXa ISl SKOi XapakTePHUMH € TIIBUILIEHHS MPOJIYKTUBHOCTI
mpani, MBUAKI CTPYKTYpPHI 3pYLIEHHs, MEepepo3MOAUl TisIbHOCTI BiJ MPOMHUCIOBOCTI 10 cdepu
nocnyr. Jlo peui, CbOrojHI yX€ B PO3BUHYTHX KpaiHax €Bponu Ta CBITY y cdepi mocayr
BupoOsieTbest moHan 70 % BBII ta monan 2/3 mpare3aTHOrO HaceleHHs MaroTh Micid mparli. B
VYkpaiHi HeoO0XiIHO TpoBecTH pedopMy €KOHOMIKH B CTOPOHY PO3BHUTKY c(epu MOCIyT, 1€ 1acTh
MOJKJIMBICTh aKTHBI3yBaTH Manuii i cepenHiil 6i3Hec, 3abe3neunTs 3poctanHs BBII, Ta 3MeHmUTH
0e3po0ITTS .

Binomuii BueHmit exoHomict, iHcTUTyHioHamicT A.A.UyxHO KoHCTaryBaB, «IIpuHIMIIOBO
BaYKJIMBA pHca MOCTIHAYCTPIaJbHOTO CYCIUIBLCTBA MOJSATa€ B TOMY, [0 MaTepiajbHE BUPOOHUIITBO
JOCSITIIO TaKOro PIiBHS PO3BUTKY Ha SKOMY BOHO 3a0e3nedye MaTepiaibHI MOTpeOH JIOAMHU 1
cycmisibetBa.  Jo Toro 3k 11 moTpebu mopiBHSHO oOMexeH1 .JIroguHa HE MOXKE CTIOKUTU OljbIie
JHDK 11e 1l moTpiOHo. [HIIA crpaBa —COLIOKYJIBTYPHI Ta JIyXOBHI MOTpeOH. Y X CHOXHUBaHHI ,IO
CyTi, HEMa€ MeX 00 HEMa€e MEX PO3BUTKY JIFOAUHMU ,ii 3m10H0cTel. Tomy iHdoOpmartis, Hayka ,0CBITa
,KYJIbTypa JIIOJCBKOI 0COOMCTOCTI, 1i COLIOKYABTYpPHI 1 JyXOBHI HOTpeOM BH3HAYAIOTh
HapOUIYBaHHS IHTEJIEKTYaJlbHOrO MOTEHIIaNy MOCTIHAYCTPIaJbHOTO CYCHUIbCTBA, KU BU3HAYAE
PO3BHUTOK €KOHOMIKH 1 cycmiibeTBa (6). IlizcymMoByroun 3a3HaqaeMo, 110 HKEPEIOM CYCHUIbHOTO
MIPOTPECY € JIOACHKUI KariTai, Horo BUCOKHI HayKOBUH, OCBITHIHN 1 MpodeciiHui piBeHb B SKOTO
3aJIeKUTh 3POCTAHHS €KOHOMIKH 1 PIBEHB KUTTS JIFOACH.
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BUCHOBKM.

Jlronuua, i iHTepecu, 3A10HOCTI, TAJIAHT Ta IHTENCKT II€ YHIKAJbHUWA 1 HEBHYEPIHUUN
pecypc JUIsl CTBOPCHHSI HAJIBHUCOKUX TEXHOJOTIH i CGKOHOMIKM Ta PO3BHUTKY CYYacHOTO
[IUBLTI30BaHOTO CYCIJIbCTBA. JIIOICHKUI KammiTaln BiJirpae KJIFOYOBE 3HAYCHHS B HArpOMa/DKCHHI
OaraTcTBa Kpainu. YacTka JIOJCHKOTO KamiTally MOCTIHHO 3pOCTAE 32 PaXyHOK 3MEHIIEHHS YaCTOK
BHUPOOHUYOr0 Ta MPUPOAHOrO KamiTamy. JIIOICBKWH KamiTajql € OJHUM 13 TOJIOBHHX (DaKTOpIB
€KOHOMIYHOT'O 3pOCTaHHS, BPaXOBYIOUH Ba)KIMBOCTI IHCTUTYI[IOHATBHUX YAHHHKIB, 110 MTOEIHYIOTh
€KOHOMIYHY Ta JYXOBHY CKJajoBY. JIFOJACHKHMI KamiTan 3a BHJIaMH 1HBECTHIIIH, 1€ CYKYIHICTh
KalliTaJly 3I0pOB’sl, KamiTaly KyJbTypH 1 Kamitaixy ocBiTH. B iHHOBawliiiHIi MOaeIl eKOHOMIYHOTO
PO3BHUTKY HAWBAXJIMBIIIMM 1HCTPYMEHTOM € 1HHOBAIlli, a ii PYIIIHHOIO CHUJIOI0 € KOHKYpPEHTHa
CIIPOMOJKHICTh MiANPHUEMISI-IHHOBATOPA, SIK OJHOTO i3 aKTHUBIB JIIOJCHKOTO KaIliTally 10 CKIamy
KOTPOTO BXOJATH IHTENEKTyaldbHI 3M10HOCTI, (I3MYHA CHJIa, BUTPUBAIICTh, IMpale3IaTHICTb,
NPOAYKTHBHICTh Tpami Ta iHII, SKI (POPMYIOTBCS 13 JDKepela KamiTaliB OCBITH 1 370pOB’S.
[HcTUTYIIOHATBPHA TEOPis PO3KPUBAE 3aKOHOMIPHHM MPOIIeC 3pOCTaHHS poii JOAUHU. B 11 0cHOBI €
MOpaJIbHO-€THYHI SKOCTi, KYJIbTYpHI TpaaMilii, MEHTaJITeT Halii, OCBiTa 1 Hayka, IO €
BU3HAUaJIbHUMH B  COI[IAIbHO-€KOHOMIYHOMY  PO3BHTKY  KpaiHu.  [HCTUTyLiOHamiCTH
OOTPYHTOBYIOTH HEOOXIJHICTh CYCIIJIBHOTO KOHTpOJII0O Hajx OisHecoM. B ocHOBI iX anami3zy
TpPaHCAKI[IHI BUTPATH, 10 OXOIUIIOIOTH KPiM OpraHi3alliifHUX e W TOProBeNbHi, YIPaBIiHCHKI,
MapKETUHTOBI Ta iHIN. BOHM mOpYHIylOTH NpoOIEeMH IHCTUTYTIB PHUHKY Ta Biagu. Bapto
3a3HAYUTH, IO MiJBUIEHHS IHCTUTYTIB 1€ KIIOYOBHI UYMHHUK 3MiH Yy CTparterii coliaibHO-
€KOHOMIYHOTO 3pOCTaHHs, IO TMependadae 3axHINEHICTh NpaB BJIACHOCTI, HE3AJIEXKHICTh 1
HEeMJAKYIMHICTh CYIJiB, 3HI)KCHHS DPIBHS KOPYIILii, 3MIIIHEHHSI 3aKOHHOCTI, MOKPAIIEHHS SKOCTI
Jep>KaBHOTO  ynpaBiiHHs. [HHOBaIiiiHa mNpUBAONMBICTH, BIAKPUTAa EKOHOMIKAa  YCIIIIHO
(GYHKIIIOHYIOTh B YMOBaX HPUPOJHOTO CEPEIOBHINA, a IX PO3BUTOK MiAJIATAE TEXHOJIOTTUHUM
3MiHaM, KOTpi (OPMYIOTBCS TiJ BIUIMBOM COINAIBHUX, KYJIbTYPHHUX, MOJNITHYHHX 1 BIQJHHX
BiHOCHH. Tomy 17151 eheKTUBHOI COLIIaTbHO-OPIEHTOBAHOI PUHKOBOT €KOHOMIKH YKpaiHU BayKIHBO
BpaxyBaTH 0COOIMBOCTI HEOJiOEepaTbHOI Ta IHCTUTYIIOHAIBHOT MOJIENIeH PO3BUTKY.
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Abstract. The essence of human capital and its importance in the development of economy
and society is studied. The factors of economic and social development were analyzed according to
the institutional approach and it was established that the driving force of the economy are not only
material factors, but also spiritual, moral, and political factors taken in a historical context. It is
noted that the source of social progress is the scientific, educational and professional level and
human knowledge. Human interests and values are becoming a priority and dominant. Human
capital is the main value of modern society and a part of national wealth.
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The institutional theory was used for seeking effective research methods of the category
"human capital”. According to this theory, it is taken into account that there is a continuous
evolution in life and a cruel struggle for survival, that a human being is a person with prestige,
social status and dignity. Institutionalism does not recognize the excessive abstraction that is present
in neoclassical theory.

An improvement of the professional and qualification level and cultural and educational
level will lead to economic growth and increase of the national wealth of the country.

Institutional theory has greatly enriched research tools of economic development.

It is considered that human capital is a part of intellectual capital. The role of intellectual
capital in the development of post-industrial society and new technological method of production is
shown, when knowledge, science and information become the main sources of economic growth.

Keywords: human capital; national wealth; innovative development; institutionalism;
investments; civilization development; intellectual capital; evolution of human values.
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Other professional sciences
MIZKHAPOAHE CHIBPOBITHUIITBO TA KOHBEHIISA CITES B YKPAIHI

Byuaeiiko A.A.
k.0.H., [JJIAEY

3 oy Ha TPAHCKOPAOHHHMM XapakTep MEePEeBaKHOI OUIBIIOCTI €KOJOTIYHUX IMpoOIIeM,
OOMEXEHICTh HalllOHAJIBHUX PECYpPCiB M iX BUPIMIECHHS Ta HEOOXIJHICTh MOETHAHHSA 3yCUIb Ha
HaJHAIlIOHAJIBFHOMY PiBHI, PO3BUTOK JEMOKPAaTHYHHMX IPOIECiB B YKpaiHi Ta ii mparHeHHs 10
iHTerpanii B €Bpomneiicbke CHiBTOBAPHCTBO, MDXHAPOJHE IMPHPOJIOOXOPOHHE CHIBPOOITHUIITBO
CTaJIO JIOTIYHUM 1 HEOOX1THUM €JIEMEHTOM JIePKaBHO1 A1STBHOCTI.

BHacniiok 3Ha4HOTO aHTPONOTC€HHOTO HABAaHTAXXECHHS HA MPUPOAHI €KOCUCTEMH, OCOOINBO
B OCTaHHE CTOJIITTSA, BiIOyJWCS 3HAYHI 3MiHM B JlaHAmadTax Ta cepeloBHUINAX ICHYBaHHS JIHKOT
daopu 1 dayHu, MO CYNPOBOKYETHCS 3MEHIICHHSIM a00 3HUKHEHHSIM 0araTthOX BHIIB TBApUH Ta
pocnuH. OcoOMMBO CTPaXIAlOTh BUOUM 3 OOMEXKEHHM  PO3MOBCIOKEHHSIM Ta BY3BKOIO
€KOJIOTIYHOIO CTICIiai3ali€lo.

VYkpaina ctana ydacHunero KoHBeHuii mpo MiXKHApOJIHY TOPTiBIIO BUAAMH AUKOI (ayHU 1
¢dropwu, oo nepedyBaroTh i 3arpo3oro 3HuKHEHHS (CITES) 3 29 6epesns 2000 poky.

Huxka dayna i guiopa B iX YHCIEHHUX MPEKPACHUX 1 PI3HOMAHITHUX (PopMax € HE3aMIHHOIO
YaCTUHOIO MPUPOTHUX cHCcTeM 3emiti. MibKHApOIHA CHIBIIpaIls € HEOOXITHOK IS 3aXUCTY JCSKUX
BUJIIB JMKOI QayHU 1 Quiopu Bil HAAMIPHOT eKCILTyaTallii.

Kousenmniis CITES € HeBia’ €MHOIO JIaHKOIO MIKHAPOJHOTO CITIBTOBAPUCTBA B Tally3i
YIPaBJIiHHS SKICTIO HABKOJHUIIHBOTO CEPEOBUIIA.

3a indopmamiero cekperapiary CITES, He3akoHHa TOpPTiBIS BHJAMH TBapWH, IO
3HAXONAThCA TMiJ 3arpo30l0 3HUILIEHHS, € MNpHOyTKOBUM Oi3HecoM. 3rigHO 3 O0diliiHOI0
CTaTHCTUKOIO, OOCST CBITOBOTO HE3aKOHHOTO TOPrOBOr0 00OPOTY PiKICHUMH BUIAMH TBAPHH, 110
3HAXOATHCS IIiJT 3arpo30r0 3HMKHEHHS, CKiIajgae Ourpine 6 mupid. monapiB Ha pik. KpuminanabHa
TOPTiBJIS TBAPUHAMU 3HAXOIUTHCS 3a NPUOYTKAMH Ha APYroMy MICLI MICs TOPTiBIl HAPKOTUKAMH 1
30po€ro, MPUUOMY 3 KOXKHMM POKOM KUIBKICTh PIAKICHMX TBAapUH, Yy TOMY YHCII NTaxiB, II0
MePEBO3SATHCS KOHTPAaOaHIHO Yepe3 KOPIOH, HEYXHIIBHO POCTE.

Cexkperapiar CITES mpaitoe Haji BCTAaHOBJIEHHSAM KOHTPOJIIO HAaJl MIXKHAPOJIHOIO TOPTiBIIEIO
NEBHUMHU BUJAMHU. YMOBHM KOHBEHIIi BHUMAaraimTh, 1100 YBECh IMIOPT, €KCIOPT, PEEKCIopT 1
IHTPOAYKIIiSI 3 MOpS TMEBHUX BH/IB TBapUH 1 POCIMH TMPOBOJMBCA Ha MiACTaBl JO3BOMIB 1
ceprudikariB. KokHa cTOpoHa JOroBOpYy 3000B'A3aHa TNPU3HAYUTH JIEp>)KaBHUM  OpraH
(AnMiHICTpaTUBHHUM OpraH), 110 3A1MCHIOE KOHTPOJb 32 CHUCTEMOKO IIIEH3YBaHHS, a TaKOX SK
MIHIMYM OJMH HayKOBUH OpraH, OBHOB&)XHHUU JaBaTH €KCIEPTHY OI[IHKY €(pEeKTUBHOCTI TOPTiBI1
no3HaueHMMHU BujaMu. CIIUMCOK perynpoBaHUX BUAIB ckiagaeTbess Ha Kongepenuii CrtopiH, 1o
CKJIMKAETHCS HE piALIe HDK pa3 Ha JIBa POKH.

BinnmoBigHo no 3akony VYkpainu «[Ipo TBapuHHHII CBIT» Ha CHOTOJHIIIHIN JEHb
pEryytoBaHHS JISUIBHOCTI, TIOB’A3aHOi 3 BBE3€HHSIM B YKpaiHy Ta BUBE3EHHS 3a i MEXI JUKHUX
TBapUH Ta IHIMKUX OO’€KTIB TBAapUHHOTO CBITY 3MAIMCHIOETbCS MIHICTEPCTBOM OXOpPOHHU
HABKOJIMIIIHBOTO TMPUPOJHOTO CepelloBUIla Ta siaepHoi Oesneku Ykpainu. Pimenns KaGinery
MinictpiB ¢ynkuii AnminicrparusHoro oprany CITES B Ykpaini noxiageHo Ha MinekoOe3neku
VYkpainu. AaminicrpatuBHuM opranom CITES Vkpainu 3 nutanb oceTpoBUX NPOAYKTIB BU3HAUEHO
Jlep>xkompuOrocn Ykpaiu.

[Tpuennanns Ykpainu o CITES no3Bossie po3poOuty pa3om 3 IHIIUMH 3alliKaBICHUMU
JepKaBaMy MeXaHI3M KOHTPOJIIO 33 MDKHApPOJHOKO TOPTiBJICIO PIAKICHUMHU BuAaMu (GJopu Ta
(dayHu Ha TepuTOpii HAIIOi KpaiHW, BKUTU HEOOXI1JIHI 3aXOJU II0JI0 OOMEKEHHS HeJlerajlbHOTO
BIJIYYEHHS TBapHH 1 POCIUH 3 NPUPOAHOro cepenoBuuia. KpiMm Toro, me crnpuse HOpMalibHOMY
MDKHapoOJAHOMY OOMIHY TBapMHaMH 1 POCIMHAMHM MDK 300HapKaMH, IUpKaMH, OOTaHIYHUMU
caJlaMH, IHIIMMH 3aiHTEPECOBAaHUMH OpratizamisiMi. MOXIJIHBICTh CaMOCTIHHO pEryJaiOBaTH
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BIJIMOBIAHI THUTAaHHS IMOAO0 MixHapomHoi TopriBm 3paskamu CITES, cnpomenns mpouenypu
oopMIIeHHS HEOOXITHMX TOKYMEHTIB, MOCWJICHHS KOHTPOJIO Ha MHUTHUX TIYHKTaX, CTUMYJIIOE
PO3BHUTOK JIETaJbHOI IMBUII30BAaHOI KOMEPIIHOT MisJIBHOCTI, IO B CBOIO 4Yepry, 30LIbIIye
HAJXOJDKEHHS JI0 JOXIAHOI YacTHHU OFOJDKETy, 3MEHIIye 30MTKH BiJ KOHTpaOaHIu 00’ €KTaMu
TBAPUHHOTO Ta POCIMHHOTO CBITY 1 OpaKkOHbEPCTBA, Aa€ 3MOTY BJOCKOHAJIUTH JAIIOUMI MEXaHi3M
KOHTPOJIIO 32 CTAaHOM TOIMYJISIIiA BHIIB TBApUH 1 POCIWH 1 MIABHUINYE MIKHAPOIHUN aBTOPUTET
HAILIOI IEpKaBH.
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OBECNIEYEHME JPYKECTBEHHOHN K PEBEHKY TIPABOBO1 OBCTAHOBKH B
YI'OJIOBHOM CYAOIMPOU3BOACTBE: IPUHIIUII HEBUKTUMU3ALIUN

Beauka Pyra
Hayrasnuiicckuii yauBepcurer, [ayrasnuiic, JlatBus
e-mail: rutavelika@gmail.com

Pa3zpabarbiBasi cucteMy 3alIuThl MpaB JEeTei, cO3/laTeNu MpaB JeJdaroT OCcOObI ymop Ha
npeobianaHue mpaB JeTel BO BceX cdepax jKU3HH, CBA3aHHBIX ¢ pedeHkoM. Illar 3a marom, B ToM
yuciie B 00JIacTH yYroJIOBHOTO IpaBa, MpaBa JeTei Obuin pa3paboTaHbl U YHU(PUIUPOBAHBI B
MEXYHAPOJAHOM IIpaBe C TEM, YTOOBI B HALIMOHAIHHOM 3aKOHOAATENIBCTBE KAXKJOW CTpaHbl ObUIN
co3nanbl 3(P(EKTUBHBIE W CKOOPJAMHHPOBAHHBIE MEXaHWU3MBI s oOecniedeHHus 3(HPEeKTUBHOM
3alIUThI IPaB JETEH.

Kouennuss OOH o mpaBax pebenka ot 20 nosiops 1989 r. [1] u crates 24 Xaprtuu
ocHoBHBIX TpaB EBpomneiickoro Coro3a [2] obecneumsii rapaHTHU 3alllUTHl TIpaB peOCHKa U
YCTaHOBWJIM MIPUHIIUIIBI MPaBa Kak PyHIAMEHT, Ha KOTOPOM 0a3upyeTcst OTpacib MpaBa.

VYuuTbiBas yBeIMUEHUE KOJUYECTBA JI€TEH, HAXOSAIIUXCS B HEMOCPEICTBEHHOM KOHTAKTE C
MIPaBOBOM CPENIOi, a UMEHHO MO TPAKIAHCKUM JeliaM (HacJeJICTBEHHOE MPaBo, CEMEHHOEe MpaBo),
nenaM o0 aJMUHUCTPATUBHBIX IPABOHAPYLIEHMSIX, YTOJIOBHBIM JieJaM, BOZHUKAeT HE00X0JUMOCTh
CO3/1aHUS TPABOBBIX MEXAHHW3MOB 3alIUTHI JIETEH OT HEONArONMPHUATHBIX MOCIEACTBUMA, KOTOPHIE
MOTYT BO3HHKHYTH OT HEIIpO(pEeCCHOHATN3MA, HEAATbHOBUIHOCTH U B PE3yJIbTaTe HEKOMITIETEHTHBIX
neiicteuil. Ha atom ¢one 17 Hoa6ps 2010 r. 6pumu npuHsaTel PykoBonsuue npuniunsl Komurera
MuHuCTpoB M CoBera EBpombl 1Mo co3pgaHuio OJaronpusTHOW s JeTell mpaBoBOW cpenbl [3],
OTIpEETSIONINE, KaK IPaBOBbIE MPUHIUIBI JOJDKHBI OBITh peaqr30BaHbl B HAIMOHAIBHBIX
MIPAaBOBBIX CHCTEMaX M Kakhe (PaKTHYECKHE COOOPaXEHHS JTOJDKHBI OBITh YYTEHBI B 00ECIICUCHUH
3aIlUTHI IPaB JIETeH.

[To MHEHHIO aBTOpa, co3aHue 100pOoKeIaTeNIbHON K peOeHKY MPaBOBOM cpeabl HE MOMKET
HOCHUTHh (OPMAIIbHBIN XapakTep, 3TO JOJDKEH ObITh MPOAYMAaHHBIM M CHCTEMHBI MEXaHU3M,
MaKCHMaJbHO HCKIIIOYAIOUIMI HapylleHuss IMpaB peOeHKa, KOJUIM3MM T[PaBOBBIX HOPM U
MPOTUBOPEYAIINX HOPM.

AKTyaJlbHOCTh BOINpOCa HEU30€KHO MPUBOAMT K JUCKYCCHUH, CBSI3aHHOM ¢ o0ecredyeHrneM
mpaB JeTeil B YroJIOBHOM IIpaBe B Cily4asX, KOrJa peOCHOK SBISETCS MOTEPHEBIIMM WM
CBUJIETEIIEM.

[To MHeHuIO aBTOpA, 10 CUX NOp HabMOAaeTcss (pparMeHTalus CUCTEMBI JIoTpoca eTei. A
MMEHHO, KaK aKCUOMa, JIONPOC AETeN 0JKEH OBITh MPOJAYMaHHBIM U COOTBETCTBEHHO KOJMYECTBO
JIONIPOCOB MJIM JIONIPOCOB PEOEHKA JIOJKHO OBITh OrpaHMYEHO, MOTOMY UTO BCSKHH pa3, Koraa
peOEHOK pacckas3blBaeT O TOM, YTO ObLIO, BHJEJ, YyBCTBOBAJ, peOECHOK 3aHOBO INEPEKUBAET, YTO
OJTHO3HA4YHO cuuTaercs perpaBMmarusanueil [4]. Hampumep, B JlaTBuM pebeHka 1O cuX IOp
JIOTIPAIlIMBAIOT HECKOJIBKO pa3 B paMKax OJHOTO CyAeOHOro Ipoliecca, KOTOPbIM Takke Obul
3aKIII0YeH MpoKypopoM Puxckoro cynebnoro okpyra baitboit banoze, 3aBenyromieil otaenom mno
nenaMm Jered ammapara omOyncMena Jlainoi I'paBepe u I'yHperoit 3Baiir3H , pyKOBOAMTEIb
Puxckoro 1eTcko-roHOIIECKOT0 KPU3UCHOTO LIeHTpa [S].

[Io MHeHuIO aBTOpa, MpU aHaIW3€e TEHACHLUHU JaHHOTO BOIIpOca CleAyeT OOpaTUTh
BHUMaHUE Ha paboTy clielnaIbHBIX IIEHTPOB, KOT/Ia BCE CIEIHATMCTHI, yYaCTBYIOIINE B YTOJIOBHOM
MIPOM3BO/JICTBE, TONPALINBAIOT peOEHKa OTHOBPEMEHHO, 3alIUChIBAsl BCE HE TOJBKO Ha ayJAHO3alkCH,
HO U TaKXe B BUEO. J[eATeNbHOCTh TaKUX IIEHTPOB SABJSIETCS HE TOJIBKO OoJiee yI0OHOM 11 1eTei,
HO u Oojee TMOJE3HOW U TMPOLECCyalbHO DJKOHOMHUYHOM C TOYKHM 3PEHUS YTOJIOBHOTO
CYJONIPOU3BOJCTBA, IIOCKOJIBKY LI€JIM, IIOCTaBIEHHBIE B YIOJOBHOM CYAOIIPOU3BOJICTBE,
JOCTHTAIOTCS OBICTpEE.
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WHBIMU cTIOBaMU, KOTJIa peOCHOK SIBISETCS MOTEPIEBIINM, MY MPUXOJUTCS UMETh JEJ0 C
COTPYIHUKOM TMOJMIIMU, aIBOKATOM, IMCHUXOJOTOM, MpPEACTaBUTENEeM (E€CIH POJIUTENb HE MOXKET
3TOTO CJIENAaTh), CyJeOHO-MEAUIIMHCKUM 3KCIIEPTOM, IPEJCTABUTENIEM CUPOTHI U MHOTMMU JAPYTHUMHU
1 peOEHOK OJIKEeH KaXIbli pa3 pacckas3blBaTh, YTO MPOU30LLIO. B pesynbrare peOeHOK HECKOIBKO
pa3 JoIpaliuBaeTcs B OJHOM YrOJOBHOM IIPOM3BOJCTBE M HEU30€KHO MOXKET BO3HHMKHYTH
CUTyalusi, Korjga peOEHOK pacCKaXeT MPOTUBOPEYMBYI0 HH(DOPMALMIO WM  HEMOJHYIO
MHGOPMALIHIO CIIEIUATTUCTOM, T.K. BEAYIIMHA MPOIEcca MOXKET 3aJaBaTh peOCHKY Kak BIYMUYHUBBIC
BOIIPOCHI, TAK U 3aKPBIThIE. ITO, B CBOIO 0YEPE]Ib, MOXKET IIPUBECTU K TOMY, YTO CTOPOHA 3ALUTHI
BOCIIOJIb3YETCS MPOLECCyaTbHBIMHU IPaBaMH, YTOOBI TOCTABUTH M0J COMHEHHE BUHY OOBHHIEMOTO
U, TAKUM 00pa30M, BUHOBHAsI CTOPOHA CMOKET n30exaTh HaKa3aHusl.

OpHaKo Ipy HAJTMYMU B CTPaHE TAaKUX CIIECIUAIBHBIX IIEHTPOB Y peOCHKA €CTh BO3MOXKHOCTb
JaTh MOKa3aHMUsl, IOCJIe YeTr0 OH MOMYyYUT He3aMeITUTENbHYIO Pea0MINTALINIO KaK )KepTBa HACHIIUA,
YTO TMO3BOJISICT CIEIHMATNCTaM B KOPOTKHME CPOKM CTa0MIM3UPOBATH ICHUXO3MOIIMOHAIBHOE
cocTosiHMe peOeHKa M MPeloTBPAllaeT BO3MOXKHBIE TPaBMAaTUUYECKUE MEPEKUBAHUS U HUX
yriIyoJieHHe.

Uctoku Takux 1neHTpoB MokHO mpocieauts no CIIIA. IlepBwiii HanuoHalbHBIN IIEHTP
samutel nereii (NCAC) Obut ocHoBan B 1985 r. B Amabame u Obl1 co3maH [6] wu3-3a
Hed((HEKTUBHOCTH CHCTEMBI 3aIUTHI MPaB JeTei. YKe Toraa CIeMaluCThl MPUIILIN K BEIBOLY, YTO
IIOBTOPHBIA JONPOC JETEM BBI3BIBACT y JETEH JAYLIEBHbIE CTpPajaHUs M HECOPAa3MEpHBIE
nepexxuBaHud. B Hacrosiiee Bpems B KaxJIoM wTate cyuniectByeT Heckoiibko NCAC, uucio
KOTOPBIX yBenUumiock ¢ 23 1o 700, 1 OHM SBJISIFOTCS] aKKPEIUTOBAHHBIMH LIEHTPAMU 3alllUThI I1PaB
nereu [7].

Ha ocnoBe NCAC B crpanax CeBepHoii EBpomsl Obul co3man mpoekt Barnahus mo
MIPUHLUITY ,,BCE TOJ OJHOM KpBIIIE~, KOTOPBIM Takke paccMmarpuBaercs B EBpomneiickom Coroze
KaK MHOTOOOCIAIONMKA MPOeKT Ha Oyayiiee, KOTOPBIH JODKEH OBITh pealn30BaH BO BCEX
rocyaapcrBax.

B nacrosimee Bpemst B cetu mpoekta Barnahus 23 crtpansl, B 1998 romy npoekt Obul
peanuzoBan B Ucnanauu, B 2005 roay B llIBenuu, B 2007 rogy B Hopseruu, B 2016 roay B Jlutse,
B 2017 roxgy B Ocronuu, B 2020 roay B Mcnanuu, B 2021 rony B Uexun, B 2021 roay - oTkpsiTa
nepBas miomasaka Barnahus B Bunnune, Ykpaunna [§8].

JlaTBus mulaHUpYET peann3oBaTh MPOEKT TOJIBKO K 2024 roxy.

OTH JaHHBIE MOKAa3bIBAIOT, YTO MPOeKT Barnahus siBisiercs MexXIyHapOAHO-TPU3HAHHBIM
MEXIUCUUIUITMHAPHBIM TPAaBOBBIM SIBJIEHHMEM, KOTOPOE NMPUHECIIO HEOLICHUMYIO IO0JIb3y Pa3BUTHIO
CHCTEMBI 3aIUTHI IETEN.

Baxnocts npoekta Barnahus u ero Bkiaa Takxke noguepkuBai JlaHcapoTckuii komutert [9],
OpraH, OTBETCTBEHHBIH 32 KOHTPOJIb 32 BBIIOJIHEHUEM U cobmtoaeHneM JlancapoTckolt KOHBEHIIMH
[10].

[To mHeHuto aBTOpa, 3¢(eKTUBHASA U ILIeJeHANpaBIeHHAs paboTa TaKUX MEXIPO(UIbHBIX
JIETCKUX LIEHTPOB SIBJSIETCS TrapaHTHEd 3allluThl JIeTell OT peTpaBMaTH3alMM, a paboTa IEHTPOB
obecreynBaeT pelieHue CUCTEMHBIX MPOo0JIeM, a UMEHHO CO3JIaHHE J0OpoKenaTeNbHOU K peOeHKyY
MIPaBOBOM CpEJIbl, CYLIECTBEHHOE COKPAIEHUE YUCIIO JETCKOIro JO0Mpoca, ONTUMU3alLuUs pabodero
BPEMEHHU NPUBJICUEHHBIX JODKHOCTHBIX JIMI[ M JKCIEPTOB, COKpAIlEHHE CpOoKa J0CYIeOHOTO
paccieioBaHusl.
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3ABYP’STHEHICTDH IIIIEHUII O3UMOI 3A 3ACTOCYBAHHS BIOITPEITAPATIB HA
PIBHUX ®OHAX YJIOBPEHHA
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K. C.-T. H., C. H. C., CTapIINil HAYKOBUH CIIBPOOITHUK
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[acTUTYTY KOpMIB Ta citbChbKOTO Tocniogapersa [lonimist HAAH
e-mail: larysa7215@ukr.net

[TieHuIs o3uMa € OJIHIEK 3 HaBaXIUBIIIMX 3€PHOBUX KYJIbTYp 3eMiepoOcTBa YKpaiHu.
3HayHMIl BHYTPILIHIA TOMUT, 3POCTAIOYMI E€KCHOPTHUH MOTEHI[iaJl BHKJIMKAE IiJBUILEHY YBary
arpapHoro 0i3Hecy A0 1€l KyapTypu. Xoda i1 MOCIBU BUIUISIOTHCS BIIHOCHO BHCOKOIO
KOHKYPEHTO3JaTHICTIO 10 Oyp’siHIB, BTpaTu 3epHa 4yepe3 3a0yp’ sSHEHICTh IMOCIBIB B CEpeIHBOMY
cranoBiATh 0,20-0,35 T/ra, 1m0 CynmpoBOKYETHCS 1€ ¥ MOTIPHICHHAM HOTO SKOCTI Ta CYyTTEBUM
30UTBIIEHHSAM CyMapHUX 30uTKiB. [loganbine 3pocTaHHS BpPOXKAHHOCTI OCHOBHOI MPOAOBOJIBYOT
KyJIbTYpH Ta IOKpAIICHHS SKOCTI 3€pHa MOTPeOyrOTh HOCTIHHOIO BJIOCKOHAJIEHHS TEXHOJIOTIT
BUPOIIYBaHHS IUITXOM HACHYEHHS 11 HOBITHIMH HAYKOBUMH PO3POOKaMHU.

Meta pobotu. BusHaueHHs piBHA 3a0yp’ SHEHOCTI NIICHUIII O3MMOi 3a 3aCTOCYBaHHS
OiogecTpyKTOpa MOKHUBHUX PEHITOK Ta Olompemapara moii)yHKIIOHAIBHOI [Iii, 3aCTOCOBAaHMX
OKpEMO 1 y IO€JHaHH1 Ha Pi3HUX (POoHAX yAOOpEHHS.

Marepianun Ta meroau. JlocmimpkeHHS piBHSA 3a0yp’ sSHEHOCTI TOCIBIB MIIEHUII O3MMOI
npoBojuincs B 2021 pori B OIbOBOMY J0CHIAI XMEIbHULBKOT IepKABHOT CLIILCHKOTOCIIOIaPChKOT
JOCTITHOI CTaHIil [HCTUTYTY KOpMIB Ta citbebkoro rocnonapctsa [lomimns HAAH Ykpainn.

ArpoximiuHa XapakTepucTHKa IpyHTY: rymyc (3a Tropinum) — 2,8-2,9 %, pH — 5,8-6,2;
rigpomitTnaaa KucinoTHicTh 1,9-2,3 mr/exB. Ha 100 T; Banosi 3amacu aszory 0,153-0,163 %,
dochopy — 0,136-0,149 %; a3zor, mo nerko rigpoinizyerscs 17-19,3 mr, pyxomi Gopmu pochopy
Ta xauito (3a Yupukoum) Biamosigao 20,8-22,6 ta 812 mr va 100 .

Meroau. ITompoBui nocmiJ, MiApaxyHKOBO-BaroBUH, MaTeMaTHYHOI CTATHUCTU BHU3HAYald
KUTBKICHO-BaroBUM METOJIOM OOJIIKY cereTanbHoi pocnuHHOCTI (3a O. B. @ictoHOBUM) Ta BUIIOBY
IpUHANEXKHICTh pociiuH Oyp’sHiB (3a . B. BecenoBcbkum).

3a pe3ynbTaTaMu JO0CHII)KEHb BCTAHOBIIEHO, 1110 Ha PI3HUX (POHAX yI0OpEHHS 3aCTOCYBAaHHS
OlonpenapaTiB Majo BIUIMB Ha piBe€Hb 3a0yp sSHEHOCTI MIIEHHIl O03MMOi. Y Yac BiJHOBJIECHHS
BereTailii 3a0yp’THEHICTh TOCIBIB MIIIEHHUIII 03UMOi 0€3 3aCTOCYBaHHsI OiompenapariB Oyia y Mexax
48 wT./M? Ha BapiaHTi 0e3 BHECEHHs AO0OpUB (KOHTPOIB) Ta JEIIO MEHIIoWw — 42 mT./M? Ha
MiHepaibHOMY (oHi ymoopeHHs 3 NooPeoKso (Tabn. 1). BHecenns OiogecTpykTopa pOCIMHHUX
pemirok Opranik-6ananc (1,0 n/ra) 3MeHIINIO KUTbKICTh Oyp’sHIB 10 8 % Ha (oHi 6e3 1oOpuB Ta
no 10 % na MiHepasibHOMY (oHI, 00poOka HaciHHs mmeHuui o3umoi (1,0 n/T) GionmpenapaTom
noniynkuionanbHoi Aii Opranik-6amanc — Ha 13 1 14 %, ixaporo moenHanHs — Ha 13 1 17 %
BIJIMOB1/THO, BHACTIJOK 3pDOCTaHHS KOHKYPEHTO3/JaTHOCTI MOCIBIB BITHOCHO JOCIIKyBaHUX (POHIB.

Ha wuac 30upanHs 3a0yp’sHEHICTp IMOCIBIB MIIEHMII O03UMOi 0e3 3acTOCyBaHHS
Gionpemapatis Oyna y Mmexax 35 mT./M? mpu cmpiii Maci 24,4 r/M? Ha BapiaHTi 6e3 BHECEHHS
06pUB (KOHTPOJIB) Ta Ao MeHmow — 33 mT./mM? i 22,0 r/M? Ha MinepamsHOMY (oHI yao6peHHs
(N9oPsoKeo) BimmoBimHO.

3a BHeceHHs OiojecTpykropa pociauHHUX pemtok Opranik-Oamanc (1,0 ni/ra) BinOymnoch
BIJIMOBIHE 3HM)KEHHS KUIBKOCTI Ta Macu Oyp’sHiB Ha 29 1 11 % Ha ¢oHi 0e3 1oOpuB Ta Ha 33 1
10 % na minepanbHOMY (oHI, 00poOku Hacinasa (1,0 11/T) i mocisiB. (0,5 n/ra) mmeHuIi 03UMOT
OlompernapaTtom momidyHKIioHansHoi A1l Opranik-6amanc — Ha 37 15 % T1a 39 1 16 %, iXHBOTO
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noeaHanHs — Ha 40 1 18 % Ta 46 1 18 %, Ak HacHiIOK 30UIBIIEHHS KOHKYPEHTO3/1aTHOCTI TMOCiBIB
BIIHOCHO JIOCHII)KyBaHUX (DOHIB.
Taoauns 1
3a0yp’siHeHiCTh MIIEHMIIi 03MMO] 32 3aCTOCYBaHHsI OionpenapariB Ha pi3HUX (PoHAX
y100peHns, mr./m?

®DoH ynoOpeHHs
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BigHoBneHHs Bererarii
KinbkicTh Oyp’sHiB*, mIT./M?
PanHi sipi 35 36 32 37 32 30 27 32
3uMyroui 13 8 10 5 10 8 9 3
Bceroro: 48 44 42 42 42 38 36 35
ITepen 30upanHsIM
KinbKicTb 6yp’siHiB, IT./M
PanHni sipi 5 3 4 3 4 - - -
[Ti3HHi spi 27 20 17 16 27 21 19 17
3umyroui 1 1 - 1 - - - -
KopenenapocTkosi 2 1 1 1 2 1 1 1
Bcnoro: 35 25 22 21 33 22 20 18
Maca 6yp’siHiB, /M
PanHni sipi 1,9 1,4 1,3 1,4 1,6 - - -
[Ti3HHi spi 8,4 7,0 6,6 5,6 8,1 7,3 6,2 5,6
3uMyroui 15 1,2 1,2 14 - - - -
Kopenemapoctkosi | 12,6 12,1 11,5 11,5 12,3 | 125 12,2 12,5
Bceroro: 24,4 21,7 20,6 19,9 220 | 19,8 18,4 18,1
BucHoBku. BcTaHOBIEHO, 1[0 3acTOCYyBaHHS KOMIUIEKCY OlompemnapariB — CHpUsE

301JIBIIEHHI0O KOHKYPEHTOCIIPOMOXKHOCTI KYJIBTYPHHUX POCIMH /10 Oyp’STHOBHX YrpyloBaHb Ta, SIK
HACJIIJIOK, cTabii3allii arpoeKOCHCTEMHU.

HaiiGinpImmiii  KOHKYPEHTO3/IaTHOCTI KYJIBTYPH CHOPHUSIIO 3aCTOCYBaHHS 010JeCTpyKTOpa
pocnuHHUX pemTok Opranik-6amanc (1,0 1/ra) y moemnanHi 3 o0poOkoro Hacinas (1,0 11/T)
OlompernapaTom mnomidyHKIIOHATEHOT aii Opranik-0anaHc, 3a0€3MEYMBIIN 3HUKEHHS KITBKOCTI
Oyp’sHiB Ha 13 % Ha ¢oni 6e3 3acrocyBaHHs n00puB Ta 10 17 % Ha MiHepaabHOMY (OHI 3
NooPsoKso y wac BigHOBICHHS BereTarlii MIICHHUIN O3UMOI. 3a MOEIHAHHS 3 OOPOOKOI IOCIBIB
(0,5 n/ra) Gionmpenaparom mnomipyHKIioHANEHOI Aii Opranik-Oamanc Ha 1uXx (oHAX BinOymocs
BianoBiAHe 3HIKEeHHA Ha 40 1 46 % kinpkocTi Ta Ha 18 % macu Oyp’siHIB Ha 4Yac 3aBEpIICHHS
Bererartii.
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®PUKIINHA MMOBEJIIHKA EJEKTPOICKPOBUX ITIOKPUTTIB
Y KOHTAKTI 3 ZEPEBUHOIO

I'onyoens B.M.

1. T. H., ipodecop, 3aBixyBad kadenpu
HamioHansHuii TiCOTEXHIYHUN YHIBEPCUTET Y KpaiHU
I'aciii O.b.

J.T.H., IOUEHT, JOICHT

HarionanbHuit 1iCOTeXHIYHUNA YHIBEPCUTET Y KpaiHH
I'onuap .M.

K.T.H., JIOIICHT, TOLIEHT

HamioHnansHuii 1iCOTEXHIYHUN YHIBEPCUTET Y KpaiHu
Mnyasp 1O0.C.

acripaHT

HarmionanbHuii TicOTeXHIYHUN yHIBEpCUTET YKpaiHu

Beryn. IlutanHsS migBUIIEHHS pecypcy poOOTH JepeBOpi3albHUX 1HCTPYMEHTIB €
aKTyaJbHUM JUIsl IepeBOOOPOOHUX MIANPUEMCTB 3 OIJISIly Ha 3HAYHI BUTPATH HA iX NpuIOaHHS Ta
3arocTproBaHHsA. [HTeHCcHiKalis pexumiB 00poOJeHHs Moke OyTH 3[ifiCHeHa 3a paxyHOK
BUTOTOBJICHHS PI3aJIbHUX €JIEMEHTIB JePEeBOOOPOOHMX IHCTPYMEHTIB 3 TBEPAMUX CIUIaBIB. Ale iX
BUKOPHUCTaHHS 3HA4YHO IIJBUIIYE BapTICTh I1HCTPYMEHTIB 1 YCKIQJHIOE TEXHOJOTI0 iX
BUTOTOBJICHHS. TOMY BUTIJHIIIMM € 3aCTOCYBaHHS METOJIB IOBEPXHEBOIO 3MILHEHHS s
MiABUIIEHHS 3HOCOCTIHKOCTI pi3aJbHUX Jie3 IHCTPYMEHTIB, BUTOTOBJICHHX 13 OJHOPITHOTO
MaTepiany. 3MIIIHEHHS Jie3 1HCTPYMEHTIB BiI0YBAa€ThCs ILISXOM HAHECEHHS Ha po0Oodi MOBEpXHi
MOKPUTTIB, IO BIAPI3HAIOTHCSA BiJ Marepialy OCHOBU MiJBUIIEHUMH (PI3UKO-MEXaHIYHUMH Ta
eKCIUTyaTaliiHUMU XapakTepucTukaMu. OJHUM 13 NUIAX1B 3MEHIICHHS BUTPAT HA BHUPIIIEHHS LUX
npobsieM € BUOIp HEAOPOrMX MarepiayliB Ta CIOCOOIB, SIKI BUKOPUCTOBYIOTH Yy TEXHOJIOTTUHOMY
npoteci 3mitHeHHs. Enextpoickpose seryBanus (ELVT) € onauM 3 Hal0iibIn eeKTHBHIX METOIIB
HaHECeHHs Ha po0Oodl MOBEpXHI Jie3 MEeTajo- Ta JAEpeBOpPI3aNbHUX IHCTPYMEHTIB IOKPUTTIB
BHU3HAYEHOT0 XIMIYHOTO CKIaJy, SKHM Ja€ MOXKIUBICTh 3HAYHO MIJBUILUTH iX 3HOCOCTIMKICTS.
Meton ElJI, 3aBasku cBOiM mepeBaram, a caMe: HaHECEHHS IMOKPUTTS BIIOYBa€eThCsl 0€3 MOMITHOT
nedopmariii 1HCTPYMEHTY, BIJICYTHICTh HarpiBaHHsS pi3ajbHOI YaCTUHHU, HHU3bKa EHEPrOE€MHICTb
MpoIIeCy, Ma€ MIMPOKE BUKOPUCTAHHS B TPOMHUCIIOBOCTI.

AHani3 ocranHix my6Jikaniii. 3acrocyBaHHs nopomkoBux ApotiB (ITJ]) mis HaHeceHHs
3HOCOCTIMKMX ITOKPHBIB Ha pi3ajbHI Jie3a IHCTPYMEHTIB 3 KOHCTPYKLIHHHUX, JEroBaHUX Ta
IHCTpYMEHTAJIBbHUX CTajiel HaOyJI0 MUPOKOro BUKOPUCTAHHS HAa Cy4yacHOMY eTarli. 3HayHa 4YacTUHA
HayKOBHMX JOCIIPKEHb CIPSIMOBAHA Ha CTBOPEHHS HOBUX €JIEKTPOJHUX MarepiaiiB. 30Kpema, AJis
MIOBEPXHEBOr'0 3MIIIHEHHS 3acTOCOBYIOTh TBepi criaBu rpynu TK un BK, IT/I Ha ocHoBi Ni, Co, W
ta cruaBu cucremn WC-9Co0—4Cr [1,2]. 3 MeTor0 3/1emeBIeHHs MPOLECY 3MIIHEHHS BEIYThCA
po6otu 3 po3podku I1/] Ha 6e3BobPpaMOBiii OCHOBI, AKi O HE MOCTYNAINUCH 32 TPUOOTEXHIYHUMU
xapaktepucTukamu. [3, 4]. [lepcieKkTHBHUMH 151 HAIJIABJICHHS € CIUIaBM Ha OCHOBI 3aJTi3a CUCTEMHA
Fe-Cr-B-C. Ix BapTicTh iCTOTHO HWKYa IIpH 30€peKEHHI JOCTATHLO BHMCOKHX HOKA3HHKIB
3HOCOCTiHKOCTI [5-7]. IlIupokoro po3noscromkeras Ha0yu [1/] cuctemu Fe—Cr—C [8] ta 1] nus
enexTpoayrosoro HamuieHHs cepii ®MI Ha ocuosi cuctemu Fe—Cr—B-Al [9-11].

Meta pocaigxenn. Ciin 3ayBaxuTH, 1o 3Hococtiiikicte EIIl, HaHeceHUX enexTpoaaMu
camMe 13 MOPOIIKOBUX JAPOTIB PI3HOIO XIMIYHOTO CKJIaJly, BUBUEHA HEJOCTATHHO. TOMY JTOCIiIXKEHHS
¢bpuxuiiinoi nosexinku EIIl B ymoBax TepTs Ta 3HOLIYBaHHS € Ba)JIMBUM JUIsl iX €(EKTUBHOTO
MPAKTUYHOTO BUKOPHCTAaHHSI. METO0 HalIMX JOCHiIKeHb OyJI0 BCTAHOBJIEHHS 3aKOHOMIpPHOCTEH
noBeAiHKH Tpubosnoriyaux xapakrtepuctuk EIIl, orpumanux 3 IIJ] pi3HuUX cHcTeM y KOHTaKTi 3
JIEPEBUHOIO B YMOBaX poOOTH TPUOOCHPSIKEHHS IPU 3BOPOTHO-TIOCTYAIbHOMY PYXOBI.
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Marepianum #H Meroam aocCHiIKeHHsA. ExcriepuMeHTH NpPOBOAWIM 3 BUKOPUCTaHHSIM
nepeB'ssHUX 3pa3kiB posmipoM 50x30x10 MM, sKi pyXaquch MO IUIOCKIA TOBEPXHI 1HIEHTOpA
po3mipom 10x10x8 mm, BHroTOBIIEHOTrO 13 3araproBaHoi JjeroaHoi craimi 9XC. Ha Ty rpanb
1HIEGHTOPA, 1110 KOHTAKTyBasa 31 3pa3koM, a00 He HAHOCWIJIM MOKPUTTS, 00 HAHOCHUJIA TIOKPUTTS 13
takux MarepianiB: T15K6, TIJI nHa ocHoBi Fe-Mn-C-B, II[80X20P3, IIA80X20P3+I (3
nonaBanHsaM rpadity). EIJI 3pa3kiB  mpoBoauiam Ha yctaHoBIi «EniTpoH-20». Pyx nepes'sHoro
3pa3ka BIIHOCHO iHAEHTOpa OyB CHpSMOBaHMK B3J0BXK a00 TONEpEeK BOJOKOH JCPEBUHH.
BunpoOyBaHHSI TPOBOAMIN Ha YCTAHOBII JUIsl TPUOOJOTIYHUX Ta TPUOOKOPO3IMHUX ITOCIIIKECHb
®MI HAH VYkpainu. B nporeci ekcriepuMeHTy (ikcyBanach cuia TepTs,uepe3 Ky oOpaxoByBaIH
Koe(iLi€HT TepTs MOKPUTTS MO JAepeBUHI. 3HOIIYBAaHHS 1HACHTOPA BU3HAYAIM BarOBUM METOIOM.

Pe3yabTaTn AociaifkeHHs Ta ixX o0roBopeHHsi. OTpuMaHi B mporeci TPUOOIOTIYHHX
JOCITIJDKEHb YCEPEIHECH1 3HAUYCHHS 3HOCY map TepTs «aepeBuHa-ctanb 9XC 3 Elll» 3acBiaquyroTh,
10 HAWOLIBII €PEKTUBHUM JJIsi BUKOPUCTAHHS B TEXHOJOTII €JIEKTPOICKPOBOTO JIETYBaHHS IIOJI0
3HOococTiiikocTi € enekTpon IIJIIT i3 mopomkoBoro apory 80X20P3T cucremu Fe-Cr-B-C 3
noxaBaHHsAM rpadity. Bubip BkazaHOTro enekTpoay 0OyMOBJIEHUN HOTO MIMPOKHM BUKOPUCTAHHSIM
JUIS BIIHOBJICHHS 3HOIIEHHMX IIOBEPXOHb HAIIABJICHHSIM, HU3bKOI BapTICTIO Ta 3aJ0BUILHOIO
3HOCOCTIMKICTIO HAIUJIABJIICHOTO MaTepiaiy, SIKHHA CYTTEBO MiHSIE 1H)KCHEPIIO MOBEPXHEBOIO IIapy.
Ha mizcraBi npoBeieHUX €KCIIEPUMEHTIB BCTAHOBIIEHO, 1110 HAWKpAaIly 3HOCOCTIMKICTh BUSBICHO Y
3pa3KiB 3 EJIEKTPOICKPOBHM IOKPHUTTSM, HaHeceHMM enekTpoaoM [IJI80X20P3+I, ske
XapaKTepU3yeThCsd HAWHIKYUM KOE(II[IEHTOM TepTs B KOHTAKTI 3 AepeBUHOI0. OmHaK ans Oiibil
TJIMOOKOTO TOSICHEHHS MEXaHi3My IPOIeCY 3MIIIHCHHS BHINCHABEICHI TBEP/UKCHHS MOTPEOYIOTH
MIITBEP/HKCHHS ACTATBHUMH METAIOTpa(iYHUMH TOCITIPKCHHSIMHU.

[TpoBeneHi mochiKEHHST JAalOTh MiJCTAaBU CTBEP/DKYBATH MPO MOUUIBHICTH BUKOPUCTAHHS
texHoyorii EIJl 13 3acrocyBaHHAM HOBHUX €IEKTPOJHUX MarepiajliB AJisd MiABUIICHHS
3HOCOCTIMKOCTI IepeBOPi3aIbHIX IHCTPYMEHTIB.
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METOAU NIJIBUIIEHHSA MNPOAYKTUBHOCTI PUBHUILIbKUX CTABIB

I'puropenko T.B.

KaH/IUAAT CIIbCHKOTOCIOAAPCHKHUX HAYK, 3aB. JJabopaTopii

rizpo6iosorii Ta TEXHONOT1H KyJIbTUBYBAaHHS IIIHHUX 0€3XpeOeTHHX

Yy:xkma H.IT.

CTapIINii HAYKOBHI CIIBPOOITHUK

BazaeBa A.M™.

HAYKOBUH CIIBPOOITHUK

Yucturyr pubHOTro rocnogapcrsa HanionansHoi akagemii arpapaux Hayk Ykpainu, M. Kuis

Binmomo, 1m0 neBHUi piBeHb MPOAYKTHBHOCTI pUOHUIIBKUX CTAaBiB BH3HAYAETHCS CYKYITHOIO
JIETO II0T HU3KH B3aEMOIIOB’ SI3aHUX MK CO0010 a0i0THYHUX Ta O10THYHUX YNHHHKIB CEPEIOBUIIA,
MPOAYKTUBHICTIO yrpYMOBaHb TiIPOOIOHTIB B EKOCHCTEMax 1 JOCATA€TbCS KOMILIEKCHOIO
iHTeHCcudikamiero pubHuTRa [ 1,2].

Tak, ofHi€l0 13 HaWBaXIMBIIIUX YMOB IHTeHCU(IKAIil PUOHHUITBA € CTUMYJIIOBaHHS
MPUPOJHOT KOPMOBOI 0a3u it puO, MiABUICHHS PO3BHUTKY SKOI 3a0e3meuye He JIMIIE eKOHOMIO
MITYYHUX KOPMIB, a i Kpaily epeKTUBHICT, BUKOPUCTAHHS OcTaHHIX. OCKUIbKH 3011bIIEHHS YaCTKH
MPUPOJHOTO KOPMY B pamioHi pub crpusie OUTbII TOBHOMY 3aCBOEHHIO HITYYHHX KOPMIB,
IIPUCKOPIOE TEMIT POCTY Ta BIUIMBAE HA CTIMKICTh CTAaBOBOI pUOM 10 PI3HUX 3aXBOPIOBaHb [2,3,5].

BioyoriyHUM MOKa3HUKOM MPOTYKTUBHOCTI pUOHUIIBKUX CTABIB € MACOBHI PO3BHTOK Yy HHX
KOPMOBHUX OPTraHi3MiB, sIKI 3aJIFOOKH CIIOKHBAIOTHCSA prOO0. s migBUIIEHHS KOPMOBOI 0a3u 1
MOKpaIIeHHsT ii SKICHOTO CKJIaJy 3aCTOCOBYIOTh METOIW  BIUIMBY Ha a0iOTHYHE CEpelOBHIE
BOJOMM 1 Oe3mocepeaHb0 Ha OlouieHo3. Taki yMOBM B PUOHHMIIBKUX CTaBax IEBHOI MipOIO
pealti3yloThcs Yepe3 BUKOPUCTAHHS HU3KW THTCHCH(IKAIIHHUX 3aXOiB: MEiOpaIlisi, BAITHYBaHHS,
ynoOpeHHsT PI3HUMHU BHAaMU JOOPHUB, IHTPOAYKIS B OI1OTON BHCOKONPOAYKTHBHHX KOPMOBHX
oprasi3mis Tomio [1,3].

BHecenHs B cTaBM pi3HUX J0OpUB mependadae 30arayeHHs iX MOKUBHUMH pPEUYOBHUHAMHU,
HEOOX1THUMHU 1711 €PEKTUBHOTO (PYHKIIOHYBAaHHSI €KOCUCTEMH. 3aCTOCYBaHHS JOOpUB nepeadavae
HacaMmIiepes, TMOKpalleHHs OioreHHoi 0a3u (ITOMIAHKTOHY, L0 3HAYHOK MIpPOI0 BU3HAYAE
PO3BUTOK 1 MPOIYKTHUBHICTH TreTepoTpodiB, BiJ SIKUX, y CBOI UEpry, 3alleKHUTh HPUPOJIHA
pUOOTIPOYKTUBHICTH CTaBIB.

[TigBuIIeHHS MPOAYKIIIT MEpIIoi JJaHKK TpodiuHoro jaHItora (¢pito- 1 6aKTEPIOIIAHKTOHY)
JOCSTAETHCSI, SIK TPABUIIO, BUKOPUCTAHHSIM MiHEpaJbHUX Ta opraHiyHux g00pus [1,4].

MinepanbHi 100puBa (a30THI, (ocdopHi, KayiliHI, KaJblLi€BI TOLIO) MICTITh MEBHY
KUIBKICTh O10T€HHHMX €JeMEHTIB, TOMY J103a 1 BIUIMB iX Ha MiJBUIICHHS MPOAYKTUBHOCTI MOXYTh
OyTH BU3HA4y€H1 JOCTaTHbO TOYHO. 3aCTOCYBaHHsS MIiHEpaJIbHUX JOOPHB JI03BOJISIE KOPUTYBATH 1
HiATPUMYBATH BMICT O10Tr€HHUX €JIEMEHTIB 1 HE BUKIIMKATH HANpyXeHHsS KHCHEBOro pexumy. Ilpu
3HaYHOMY 3apOCTaHHI CTaBiB 3aHYPEHOIO BHILIOIO BOJSHOIO POCIMHHICTIO BHECEHHS MiHEPaTbHHUX
N00pUB HeIOLIIbHE. 3acTOCYBaHHS MiHEpPaJbHUX JOOpPUB JI03BOJSE MIABUILUTH MPUPOIHY
pubomnponyktuBHicth Ha 20-70 % [1,4]. HaiiGinbimuii edekt Big 3acTOCyBaHHS MiHEpaTbHHUX
JOOpUB CIOCTEPIraeThCsl MPH €KCTEHCHMBHOMY Ta HAIiBIHTEHCUBHOMY BEJICHHI pHOHUIITBA, KOJIU
3aCTOCOBYIOTHCS HEBHMCOKI HIUIBHOCTI TOcagku pubu. B mnpaktuni craBoBoro puOHMIITBA
3aCTOCOBYIOTHCSI TaKi OpraHiuHi J00pHBa K THil, KOMIOCT, 3eJeHi JOOpUBa y BUIJIAJI CBIKOI 1
MiJIB SJTIEHOT POCITMHHOCTI, 3aciBaHHS JIO’Ka BHKO-BIBCSIHOIO MINIAHKOIO, a TAaKOXX HETPATUIlINAHI
BUJM OPTaHIYHUX JOOPUB y BUIJISAAI BIAXOJIB XapyoBOi MPOMHUCIOBOCTI (MMMBHA IpoOKHA, 3€pPHOBA
Oapaa, 3aJUIIKOB] MUBHI JIPLKJKI 1 T.J1.) Ta 100pHBa HOBOT'O MOKOJIIHHS — 010TyMYC 1 piBEpM.

['Hiif € OHUM 13 HAWMOMIUPEHIMNUX TPAAULIMHUX BUAIB OPTaHIYHUX JTOOpPUB, HOTO SAKICTH 1
CKJIaJl 3HAYHOIO MIPOIO 3aJIeKUTh BIJ BHAY TBapuH, SIKOCTI KOPMIB, SIKUMU TOAYBajll TBAapHH,
KUTBKOCTI 1 BUAY HJACTUIIKH, CIIOCOOIB 1 TpUBajocTi 30epiranns. [lepeBaxHo, 3aCTOCOBYIOTH 100pe
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MePenpiUINi THIM BEIMKOI poratoi Xymoou, KOHEH, CBUHEH, Kypsuuil MOCHTI TOIIO. 3aJIeKHO BiJ
BHJIy THOIO, BMICT 3arajbHOTO a30Ty B HbOMY KoJuBaeTbes Bin 0,06 no 2,22 %, P2.Os — Bix 0,02 mo
2,45 %, K20 — Bix 0,10 mo 1,77 %, opraniunoi peuoBunu Bifg 0,45 mo 29,2 % [1,4].

Opraniuni 100puBa, B MEPIIy Yepry, € CHEPreTUYHUM MaTepiajioM 1 JDKEPEJIOM KUBJICHHS
MIKpOOprasi3miB (0aKTepioNIaHKTOHY) 1, IK HACIIJOK, 300IUIAHKTOHY — LIHHOI KOPMOBOT JIaHKH. 32
XIMIYHUM CKJIaJIOM OpPTraHivHi 10OpHUBa MOYKHA BIIHECTH JI0 KOMIUIEKCHUX JOOPHB.

Crnix BiIMITHTH, IO OLIHUTH POJb OPraHIYHMX JOOpPHB HabaraTo CKIaAHINIE, HIX
MiHEpaJbHUX, TOMY, III0 OpPTaHi4HiI JOOpHWBa 1€ BXE € CYMIIl CKJIAJIHUX OPTraHIYHUX CIIOJIYK,
MiHepai3amis SKuX noTpedye 3HauHOI KUIBKOCTI KUCHIO. KpiM TOro, BOHM MOXYTh OyTH 3HAYHO
3aceJeHUMH MIKpOOHMMH 1 OakTepiaibHUMU OpraHi3MamMM Ta HAaCHYeHUMU TOKCHYHUMU
NPOAYKTAMH iX JKUTTENISUIBHOCTI. 3aCTOCYBaHHSA TPATUIIMHUAX OpraHiyHUX JOOpUB TOTpedye
0CcO0IMBOT 00EPEKHOCTI, OCKUIBKM OKPIM CTHUMYJIALII PO3BUTKY NPHUPOAHOI KOPMOBOi 0Oasu 1
CYIPOBOJUKYEThCS 3HAYHUM PU3UKOM HEOaKaHUX JJIsl pUOHUIITBA €(DeKTiB.

3acTocyBaHHA JOOpUB € €()eKTUBHUM METOJIOM IiJIBUILEHHS IPUPOIHOI KOPMOBOI 0aszu Ta
pUOONIPOTYKTUBHOCTI CTaBiB, MPOTE SIK MiHEpalibHi, TaKk 1 OpraHiyHi JOOpWBa HE NependavyaroTh
OTPUMAaHHS €KOJIOTIYHO Oe3MeyHOi MPOJYyKIii, a BUKOPUCTAHHS OCTAaHHIX BeJe A0 HANpPYyKEHHS
ra30BOTO PEKUMY 1 3arOCTPIOE€ EKOJOTIUHUM CTaH cTaBiB. TOXX Ha Cy4acHOMY €Tali PO3BHTKY
CTaBOBOIO pPHUOHHUITBA BCE OUIBLIY YyBary 3BEpTalOTh HA 3aCTOCYBaHHS HOBHMX €KOJIOTIYHO
0e3reyHnx BHIIIB HETPAIUIIHUX opraHiyHuX (Oiorymyc, piBepMm, 3epHOBa Oapaa, MUBHA JpoOWHA
TOIII0), OaKTepiaNbHUX TOOPHUB, MIKPOJOOPHB Ta IHTPOAYKIIIF0 KOPMOBUX TiAPOOIOHTIB [6,7].

HactynmHuM KpOKOM pO3BHUTKY PHOOTOCIIOAAPCHKOI HAYKH CTaB TOHIYK 1 TPOIIO3HUIIS
ONITUMAJILHOI'O BUKOPUCTaHHS TOT0 010MpOAYKIIIHOIrO NoTeHLiany, SKuil (opMyeThCs Y BOOMMAxX
micisa ynoopenns. Takuii cnociO BIanmocs 3ampoIiOHyBaTH IICIS TOTO, SK CTAlI0 3pO3YMUIMM, HIO
poiib (BITOMIIAHKTOHY B 3a0€3MEYeHHI K €KOJOTIYHOI PIBHOBAard Yy BOJAOIMI, Tak 1 Tpo(hiuyHUX
noTped 010TH, MOXKE CYTTEBO BIAPIZHIATHCS 3aJIS)KHO BiJ HOTO BHIOBOTO CKJIANY i, IO HA BUIAOBHU
CHEKTp (ITOINIAHKTOHY MOKHA AKTUBHO BIUIMBAaTH LUIAXOM BCEJIEHHSA Yy BOJOWMY OJHOro abo
30aJIaHCOBAHOTO KOMITJIEKCY 3 KUTBKOX BHJIIB NPEICTABHUKIB IJIAHKTOHHUX BOJOPOCTEH, abo Tak
3BaHOi anbrosizauii. OcoOJIMBO 1€ aKTyaldbHO /JSl TaKMX IMOPIBHSHO HEBEIMKHX 3a PO3MIPOM
BOJIOMM, SIKUMH € OUTBLIICTh pUOHMIIBKUX CTaBIB, 30KpeMa Ti, B SIKUX BUPOIIYIOTh pHOONOCaTKOBUI
Mmarepia .

VY OUIBIIOCTI BUNAJKIB aJIbIOJII3a1liI0 IITYYHUX 1 IPUPOJHUX BOJOWM, 3a3BHUYall, MPOBOAATH
3 METOIO0 CIPSIMOBAHOIO KOPEryBaHHsS €KOJOTIYHOro CTaHy JaHuX Ol0LIeHO31B, OYMIIEHHS BOJH,
CTOKIB PI13HOTO MOXOXKEHHS TOmIO [9].

VY puOGHHULTBI poJib aJbroi3alii nmepenyciM MoJsirae B peasizallii CTBOPEHOTrO MONepeIHIM
yIOOpEHHSIM MPOAYKIIIHOrO MOTeHIaly, TOOTO KOHBEpTalli MPUBHECEHUX OIOT€HIB Y KOPUCHY
OpraHiuHy pEYOBMHY 1 BKJIIOUEHHS ii y xapuoBi usaHiporu. Ilo-apyre, me chnpsiMmoBaHe
npodiTIOBaHHS BUIOBOTO CIEKTPY (ITOMJIAHKTOHY ISl MIJABUINEHHS WOTO TMOXKMBHOI I[IHHOCTI.
BaxnuBuM HacliJIKOM BCEJIEHHS CYCHEH311 BOJOPOCTEH, 30KpeMa TakMX BHJIB, SIK XJIOpena, €
MPUTHIYEHHS PO3BUTKY CHHBO3EJIEHUX BOJOPOCTEH, IO MEPEIKO/PKAE PO3BUTKY IBITIHHS BOJONM,
TaKUM YHUHOM, 3a0e3Medylodyd y BOJOHMI ONTHUMAaJbHMHA Ta30BHH pEXHUM Ta 3arajioM YMOBHU
BUPOINIYBaHHS puOH. BaxiwBo, 10 MpH IIbOMY YCYBAaIOTHCS 3 PAalliOHY 300IUIAaHKTOHY Ta pHO-
¢bi1bTpaTOPiB TOKCUYHI BUIY 11aHOOAKTEPIH.

HaiimommupenimmmM, a pa3oM 3 THM, HAWIIHHIIIUM Yy pPHOOTOCIOJapChKOMY CEHCl
KOMITOHEHTOM (DiTOTUTAaHKTOHHMX cycneH3id, € xmopena (Chlorella). Xmopena — omHokmiTHHHA
3eJieHa BOJOPICTh, Ma€ BUTIIISAJ MIKPOCKOIMIYHOI KyJbKH 0 14 MKM y JiaMeTpi, BOHa HeBUOarinBa
70 YMOB ICHYBaHHs 1 3/aTHa O IHTEHCHBHOTO PO3MHOXXEHHS, TOMY 3yCTPIYa€TbCs BCIOAM: Y
MpiCHUX BojAoOMMax, Mopsx 1 TIpyHTi. Ha choromui xiopena OCHOBHMHM 00’€KT MacoBOIO
KYJIbTUBYBAaHHS BOJOPOCTEH JJISl MPAKTUYHOI'O BUKOPHCTAHHS B PI3HUX HampsMax. Y pUOHMIITBI
BUKOPHUCTOBYIOTh, SIK TPAaBHJIO, CYyCIIEH3il0 Xjopenu. Ha cycmeHsii BUpPOIIYIOTH KOPMOBHX
0e3xpeOeTHHX, SKI B MMOJANBIIOMY BUKOPUCTOBYIOThCS s roliBii pub. Kpim Toro, BoHa cama 1o
co0i € KopMOM i pub, SKi KUBIATbCA (ITOIJIAHKTOHOM, CIPHSiE PO3BUTKY 300- Ta
(bITONIIAHKTOHY, 5IKi, B CBOO Yepry, moinarTbes pudoro [8,9,10].
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Jiss  miaBUIEHHS TPOAYKTUBHOCTI BOJHUX OIOIEHO3IB, OCOOIMBO B I1HTEHCHUBHO
EKCIUTyaTOBaHUX PUOHMIIBKUX CTaBaX, HEOOX1THO KPIM 3aCTOCYBAaHHS JIOOPWB, BHECEHHS KYJIbTYPH
XJIOpEJIM Ta 1HIIUX 33aXOJIB Ha €KOCUCTEMY, IO MOCHIIIOIOTH PO3BUTOK MEPIIOi JJAHKK TPO(IYHOTO
naHipora ((QITOIIaHKTOHY), CTUMYJIIOBAaTH 30UTBIICHHS NPOIYKIII OpraHi3MiB ApPYroi JaHKH
TpO(IYHOTrO JaHLIOra IIISIXOM BBEACHHS B OIOIEHO3 BHCOKONPOAYKTUBHUX Oe€3XxpebeTHuX,
30kpema Daphnia magna Straus [5].

B yrpynoBaHHX MIaHKTOHY BOJOWM 3a3BHYAil MPH HAJMIPHOMY PO3BHUTKY (PITOIUIAHKTOHY
B 300IUIAHKTOHI JIOMIHYIOTH JPiOHI MaJONMpPOAYKTHUBHI (DOPMHU TULISCTOBYCHX PAKOMOIIOHUX Ta
BECJIOHOT1 payku. ToMy, 3aCTOCYBaHHS IHTPOAYKIIi TULISCTOBYCHX pakomomiOHuX, 30kpema D.
magna, B puOHMIIBKI CTaBU J03BOJISIE 3HAYHO MiJABUIINTH KUIBKICHUH PO3BHTOK 300IJIAHKTOHY Ta
MOKPAIIUTH HOTO SIKICHHUIA CKIaI.

TakuM YMHOM, 3a CHPSAMOBAHOI 3MiHM CTPYKTYpH IUIQHKTOHHHMX OiOLIEHO3IB IUIIXOM
IHTPOIYKIIii BUCOKONIPOIYKTUBHUX (HopM (iTO- Ta 300IIAHKTOHY MPHUPOJHA KOpMOBa 0aza CTaBiB
3MIHIOETBCS B OiK KiJIBKICHOTO 301IbIIeHHS 1 sKicHOTO mokpamienss [1,5,10].

Panionanbpae BUKOpUCTaHHS 010JIOTIYHUX PECYpPCiB BOAOHM 0azyeThesi Ha BUPOITYyBaHHI pUO
13 PI3HUM CHIEKTPOM >KUBIICHHS JISi MAaKCUMAaJIbHOTO BUKOPHCTAHHS HAasBHUX KOPMOBHUX PECYpCIB.
OTxe, HE MEHII BAXJIMBUM YHHHUKOM IHTEHCH(]iKalii pUOHHMIITBA TAKOX €  3aCTOCYBaHHS
HOJIKYNbTYypH pu0. Benuke 3HaYeHHS NPH LbOMY HAJA€ThCSI BUKOPUCTAHHIO POCIMHOITHUX PUO,
AKi Oe3rmocepelHb0 BHKOPHCTOBYIOTh 1 aKyMYJIOIOTh €HEPTil0 OpraHi3MiB Mepmioro TpodigHoro
pPIBHSA 1 CTBOPIOIOTH BUTIHY B EHEPreTHYHOMY BiJHOIIECHHI EKOCHCTEMY Ta HaIpaBICHOMY
¢dbopmMyBaHHi, MATPUMAHHI Ta PallioHATEHOMY BUKOPHCTaHHI IPUPOTHOI KOPMOBOI 0a3H.

BupoiuryBanss puOu B MOJIKYIbTYP1 103BOJISE OLIBII MOBHO 1 €pEKTUBHO BUKOPUCTOBYBATH
KOPMOBI PECYpCH BOJIOIM 1 32 paxyHOK I[bOT'O PI3KO MiABHUILYBATH X pUOONPOAYKTHBHICTH [11].
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AHI'JIOMOBHI 3ATIO3UYEHHA Y CYHACHOMY
THTEPHET-)KAPTOHI: CEMAHTHUKA ¥ IIPATMATHKA

I'ymeniok M.B.
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[HCTUTYT ryMaHiTapHOT MIATOTOBKY Ta JIEPKABHOTO YIIPABIiHHS
IBaHO-DPaHKIBCHKOTO HAI[IOHALHOTO TEXHIYHOTO
yHIBepcUTETY HAQTH ¥ Tasy

CTpiMKUH pPO3BUTOK 1HGOPMAIIHUX TEXHOJIOTIM, MOsSBa HOBUX 3aco0IB 3B’S3Ky Ta
MOMYJISIPU3aIlisl IHTEPHET-CIUIKYBaHHS CTald OJHUMHU 3 HAWBaroMilMX YWHHUKIB TMPOHUKHEHHS
AQHTJIOMOBHUX 3all03U4YeHb JI0 Cy4acHOI YKpaiHChKOI JEKCUKHU. BOHM CIIpHUMHWIM 1HTEHCHU(IKALIIIO
BXKHUTKY aHTJTIIM3MIB y BCiX cdepax KOMyHIKallii, BIUIMBAIOYM HacaMIepe Ha MOBJICHHS MOJOJI SIK
HAWOUIBII COIliaIbHO AaKTHBHOI YaCTUHU HAacCeleHHsS. AKTYalbHICTh JOCHIDKEHHS 3yMOBIICHA
HEOOXITHICTIO KiIacudikallii 3a03MYeHol JeKCUKH B YKpaiHCBKii MOBi, aHaii3y CEeMaHTHYHHX 1
MparMaTUYHUX OCOOIUBOCTEN aHTIILM3MIB, a TAKOX BU3HAUYECHHS JOLIIBHOCTI iX BUKOPUCTAHHS Y
CIUIKYBaHHI 3arajioM Ta iHTepHET-)KaproHi 30KkpeMa.

[TpoGiieMi HEBHOPMOBAHOTO BXKUTKY IHIIOMOBHUX 3allO3MY€Hb MPHUCBIYECHO BEIUKY
KUTBKICTh JIHTBICTUYHUX TIpailb. PoJb aHTTIIM3MIB y CIIOBHUKOBOMY CKJIAJI Cy4acHOi YKpaiHCBHKOi
MoBH nocnimkyBanu JI. Apxunenko, P.BummniBcekuii, I'. Bosuiok, O. [lponor, JI. Ko3y0,
I. Kopo6oga, I'. Hakoneuna, T. Cminuk, C. Cremok, I. Xapuenko, JI. UepHikoBa Ta iH. 3armo3udeHy
JIEKCUKY B KOHTEKCT1 iHTepHeT-komyHikauii posrisganu O. bensesa, B. Ilasmrok, JI. Ilpuiima,
O. Cronspuyk, H. Illepctiok. 3 ornsiny Ha iHTEeHCH(]IKAIiI0 BUKOPUCTAHHS aHTIIHCHKOTO IHTEPHET-
KAproHY B TMOBCSKICHHOMY MOBIIEHHI, BUBUEHHS Ta BPETYJIIOBAHHS HOro BIUIMBY Ha MPUPOTHUI
MIPOIIEC PO3BUTKY YKPAiHCHKOT MOBH MOTPEOYIOTH OCOOIMBO1 yBaru.

OgHuM 13 HAWBWKJIMBIINIMX HAMNPSAMKIB CYYacCHHMX JIIHTBICTUYHHMX JIOCHIKEHb €
KJIacudikailisi 1HIIOMOBHUX 3alO3WYE€Hb 3 METOI0 iX cTaHmaptusaiii. HaykoBIll BHOKPEMITIOIOTH
IHTEpHET-)KaproH SK OKpeMy TIpyIly IHIIOMOBHOI JEeKCHKH. BiamoBigHo 10 kiacudikarii
O. bensesoi, H. llepctiox ta JI. [IpuiimMu, 3a cCeMaHTUYHMM KpUTEpIEM HAMOLIbII YXUBaHI B
COLIIaTbHUX MEpEeKax 3almo3UYeHHs MOKHA MOJITUTH Ha CIOBa Ta 1X CHOIYYEHHs, IO CTOCYIOTHCS
MOJU 1 Kpacu (ceimwom, cHikepu, pewrn), TexHiku (desatic, cmapm-eoounnux, 3D-npunmep),
MY3HKH U KiHO (Kocniel, peni3, cunen), pUHKY npatli (kiinine, mepuenoatizep, npomoymep), a TaKOX
BJIACHE IHTEPHET-XKAproH (mem, cenghi). OkpeMo BUILIAIOTH TIOPUAHI AIECIIOBA, YTBOPEHI B IIPOIIECi
rpaMaTHYHOl aJanTallii aHMIIU3MIB (3aeyenumu, 3a102iHumucs, penocmuymu, cnotiepumu) [1,
c. 23]. BBaxkaemo, 1m0 BapTO JOMOBHUTH IO CHUCTEMY KJIACOM 3all03MY€Hb, SIKi BUKOHYIOTH
eKCIIpecuBHY (YHKIIIIO, IEPEBAKHO MPEJCTaBlIeH] abpeBiaTypaMu Ta Je[all YacTille BXXKUBAIOThCS
B IHTEpHET-CIUJIKYBaHHI 4Ye€pe3 CBOI CTUCIICTb, BIYYHICTh, HOBU3HY N €MOIliliHE 3a0apBIICHHS.
3okpema, 10 Hux Hanexats LOL / JIOJI (amrm. «laughing out loud», BxuBaeThecst y 3HaYeHHI
«rosiocHo cmitocs»), ROFL / PO®JI (anri. «rolling on the floor laughing» — «kararocs Big cmixy
o mito3i»), OMG / OMI (auri. «Oh my God!», exBiBaneHt Buryky 3nuByBanHs «O boxe miii!y),
IMHO / IMXO (aura. «in my humble opiniony» — «Ha MO0 CKPOMHY JTYMKY») TOIIIO.

BuxopucranHs 3amo3W4eHb y MOBJICHHI 3/IaTHE CYTTEBO BIUIMHYTH Ha HOTO KOHTEKCT,
CpuiHATTSA 1H(OpMaIlii, a TaKOXX MOMAIBIIUKA XiJi aKTy CIHIJKYBaHHs. 3aJeXHO BiJ TOTO, SIKI
TEMaTU4HI TPYNH IHIIOMOBHOI JIEKCHKH B)XUTO B KOMYHIKATHBHOMY TMpOIleCi, KapJAMHAIBHO
3MIHIOIOTBCS W CTHIIICTHYHI ocoOimBocTi Tekery. Hampukian, akponim «LOL» Hamae
BHCJIOBIIIOBAHHIO PO3MOBHOTO YHM HaBiTh (DaMiJIbIPHOTO BIATIHKY; CJIOBO «CBITIIOT» BKa3ye Ha
KOHKpPETHHI PI3HOBUJ CBETpAa, JAl0UM aJpecaToBl OUIBLI YITKE YABJIEHHS PO TMPEAMET OJATY;
«KIIIHIHT» 3BYYHTh HabaraTo MPEeCTHXKHIILIE, HIK «IpUOMpaHHS», YUM NPHUBAOIIOE MapKeTOJIOTIB.
[Toromxyemocs 3 nymkor P. BUniHiBCbKOTO0, SIKHiT CTBEPIDKYE, IO BXKUBAHHS aHTIIIU3MIB IUIKOM
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BUIIPABIAHE «IPArHCHHSM JO HOBU3HM Ta CBDKOCTi, €MOLIMHOCTI W EKCIPECHBHOCTI
BHCJIOBITIOBaHHY [2, ¢. 211].

OCKUTbKH OHJIAH-KOMYHIKAIlisl € OJHUM 13 TOJIOBHUX MUISXIB TOIIUPECHHS aHTIIIU3MIB,
CyYaCHHUM IHTEPHET-XaproH MOXKE CIPUYMHUTH Baromi 3MiHM B JIGKCHYHIN CHCTEMi yKpaiHCBKOI
MOBH, M030aBUBIIM i caMOOYTHOCTI W AaBTEHTUYHOCTi. 3 1HIIOrO0 OOKY, 3alO3MYECHHS CIYTYIOTbH
JDKEpesioM HallMeHyBaHb HOBUX MOHSATH 1 CIIPUSIOTH OUIBII 4iTKOMY, JAKOHIYHOMY, €KCIIPECUBHOMY
dopmymoBanHo. OTXxe, 3BaKAIOYM HA CEMAHTHYHI Ta MparMaTH4yHi OCOOJMBOCTI 3amo3WYeHOL
JIEKCUKH, 32 YMOBH JOPEUHOTO BUKOPUCTAHHS Ta KPUTHUYHOTO OCMHCIEHHS i1 BXKHUTOK 3JaTHHIMA
IIO3UTUBHO BIUIMHYTH Ha PO3BUTOK YKPAIHCHKOI MOBH.
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O TPAHUYHOM YCJIOBHUH JJI51 BTOPOM KPAEBOM 3AJTAYM
Kasnosunu C.C.
JIOLEHT, KaHAUAT (PU3MKO-MaTeMaTUYECKUX HAYK, TOLIEHT
Benopycckuii rocyapcTBeHHBIH YHUBEPCUTET HHPOPMATUKU U PAIHO3TIEKTPOHUKN

Munck, benapych

PaccmoTtpum 3amauy (1) — (6) B obnactu, nzo0pak€HHoi Ha puc. 1, [1]

2 2 ~
My 50 >u, NP xped, @)
ot ~ooxp axk 0%,
2
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(BexTOp M — BEKTOp BHEILIHEN HOpMaK B oTauyuue ot [1]).
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[TpunsATE 0003HaYeHUS (COXPAHEHbI TOJBKO BayKHBIE JUIsl JaHHOH paboThl, qpyrue cM. B [1]):
Sy=[0<x<Lx,=0Ux,=H], Q,=[0<x<L0<x,<¢], Q,=[0<x <L,H-g<x,<H],
Q' =[0<x<Lg<x,<H=-g], S;US,=[0<x,<L,x,=¢,Ux,=H-¢g], G; =Gx[0,T].

B paborax [1], [2] noka3aHo, 4TO cHUCTeMa YpaBHEHUH CTEPKHEBOIO TEUYECHUS HMMEET
€IMHCTBEHHOE pelleHre Mnpu Jjodom t=t =Mz (Opu [AOCTATOYHO MajoOM 7 ), MPUYEM
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Uy eC,Ya(Qm), p eC,_lya(Qm). B stoit pabore peub MOHAET O TpaHUYHOM YCIOBUH s 2-#

KpaeBoil 3a7auu npu e€ npuOIMKEHHOM PEIIeHUH PA3HOCTHBIM METOJIOM (TIOHATUS U 0003HAYEHUS
TEOPHUH Pa3HOCTHHIX cxeM cM. B [3]). Ha pucynke 1 nzobOpakeHa paBHOMepHas pemiéTka

@, = {xO X 1@ =ihy,i =0 My, My, = L X = jhy, j=01,...M,,M,h, = H}, smasionsasics
cerkoii B obmactu Q=[0<x <L,0<x, <H]. JlekaproBo mnpoussencuue @, =@, X ®,, TIe
@ ={t,=mz, m= OM, Mr= T} — mHOKecTBO y3710B Ha otpeske [0,T], ecth ceTka Ha Q;

Cetounsle (yHKIMH, COOTBETCTBYyMOIME (yHKIusAM U,, U,, P, obo3Hauum Y, Y,, (.
[TocnenoBarenbHOCTh HaxOXAeHUA (QyHKuuit U, U,, P yka3aHa B [l], oTkyga BUIHO, 4TO IIpH
pemenun 3agauu (3), (6) Ha cioe t =t ¢pyHKIMM U, U, HA 3TOM cJ0e yxe HaljaeHsl. Onpenensem
ceTouyHble (YHKIMHM Y,, Y, B IPOU3BOJBLHOM Y3IIe (xl(i),xgj)) CeTKH @,, PaBEHCTBAMH
yl( M X“)) ul(xl(i),xéj)), yz( M X(”) uz(xl(”,xé")) . 3ametuM, 4TO 378ch Q=Q ,a Q -

ceueHue €2; miaockocTeio t =mz. Ilpu 3TOM ceTkol @, MBI CUMTAEM COBOKYIHOCTb BCEX

m?

BHYTPEHHUX M TPAaHUYHBIX Y3JIOB B NPSMOYrojbHUKE (2, TpaHUYHBIMHU K€ CUUTAEM BCE Y3JIbl,

JeXallie Ha TpaHuie S, KpOME y3JI0B, COBIANAIOIINX C BEPLIIMHAMHU NPAMOYrojdbHHKA ), T.€.
kpome uethipéx y3io (0,0), (L,0), (L,H), (O,H) (em. [3], ron. IV, § 1). Takas cetka @, «He

4yBCTBYET» TOr0, IJe OHa BBeaeHa: Ha () wimm Ha (2 . OHa oka3biBaeTcss yJnOOHOU s
anmnpoKCUMalMM T'PaHUYHOI'O YCIIOBHMsS 2-H KpaeBOW 3aJayM, IOCKOJIbKY IO3BOJISIET MOBBICUTH

MOPSJIOK AIMIPOKCHMAIIMKA Ha pemieHuH TuddepeHInaIpHoro ypaBHeHus B ), T.e. B o0nacTu, B
KOTOPO#! CyILIeCTBOBAHUE I1aJIKOTO PEIICHUS J0Ka3aHO (CM. HUXKeE).
Pa3znoctHas cxema nns (1), (4) Ha ceTke @,, paccMarpuBanach B [4], rpaHUYHOE YCIOBUE

i (2), (5) annpoxkcumupyetcst TouHo. [loaToMy cpa3y nepexoauM K ypaBHEHUIO (3) U yCI0BUSIM
(6). YpaBHenme (3) COIEpKMT 4YaCTHbIE IPOU3BOAHBIC, AHAJIOTMYHBIE MPOU3BOIHBIM H3 (1),
MOATOMY, UX alllPOKCUMAIINS 6yz[eT aHasoruaHoi. OCTaHOBUMCS Ha ONMCAHUH B Pa3HOCTHOM BH/IE

ycnoBuii (6). IlpoBeaém kpuByro S Ha pacctosiHuH h, ot S BHe obmacTH Q 1 0603HAYNM Q €10
orpaHuurBaemyro obmnacte . Ilycte QyHKIMM U,U, MOXHO NPOJODKUTH Ha O0JIACTb Qe c

COXpaHEHHEM TOW CTEINeHH ITIaJKOCTH, KOTOpOi OHM 00JIaJaloT Ha a (em. [5], to1. 1, § 8), u, kpome
Toro, cmpaBequBbl  paBeHctBa: U (—h,X%,)=u,(0,x,), u(L+h,Xx,)=u(L,x,) Tpm
§<X,<H-g u u(x,—-h)=u(x,0), u(x,H+h,)=u(x,H) nmpu 056<x,<L-055;
h,<h, i=12.

Cerky @, pacnpocTpaHuM Ha obmacte €, U cerouHble (yHKUMU Y,,Y, B HOBBIX

e
MOSIBUBLINXCSA y3JIaX ONpeAeauM no GyHKIusaM U, U, TaK ke, Kak U BbIe (cM. [4], [6]). YuuTsiBas
HyJIeBbIE YCIIOBHS IS U; U U, Ha dacTsx rpanuis |, U, : [0,55 <x,<L-050;x,=0Ux,=H ], a

TaKKe onpezeneHue cpesaroreii Gyukiun ¢ (X) , 3amedaem, uto JieBee npsimoi X, = 0,55 u mpasee

X, =L—-050 ycnoBus nns HOpMaIbHON ITPOU3BOJHOU 2—2‘“ , 1=12, obpamarorcs B Hynb . Ha

2

vactsix ke |, U |, HenyneBsIM ocTaérest TONbKO criaraeMoe v (cMm. (6)). IIpum aToM, Hampumep,

2
2
a |, ycnosue a—E = _% =y 0 u22 MOJKHO B3STh B BHJIE P =0 (cm. [8], rm. 1V, §39).
nj, X, |, OX, X2\,
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o . 0
3aiiMéMcs anmpoKCUMalKed KpaeBoro ycaoBHs Pr_ Py,

= 0, npumensist 0603HaYeHUS
2 1

Il
Buma  P(X;, X,,t,) = p(X,), T.e. 3aBUCUMOCTh (YHKLUHUI OT NHEPEeMEHHBIX X, WU [, SBHO He
yKasbiBaeM. Jliis mpaBod pasHOCTHOW NPOM3BOAHOM HCIONB3yeM obo3Hadenue P, (WTPUX 1pH

aToM otcytcTByeT). Ilpoussomuyro P, (0) anmpoxcumupyem mpasoit pasHOCTHOH NMPOM3BOHOM

(h)—a(0)

q,,(0) = a9, KpaeBoe ycnosue npu X, = 0 nanumem B Buje d, (0)=0 (g ects ceTounas

h
bynxuus gns pyskuuun p) . Hyers  w(0)=q, (0) - p; (0) ecrb norpemmnocTs pasHocTHOH

anmpoOKCUMAIMX HAILero KpaeBoro ycioBus. Pasmaras p(X,) B OKpecTHOCTH y3na X, =0 1o
dopmyse Teiimopa: p(h) = p(0) +hp; (0) + 0,5h? Py, (0)+ 0(h®) , Haxoxum
P, (0) = p;, (0) +0,5hp;, (0) +O(h?) ()
Buanm, 4TO MOTpeNIHOCTh anmpoKcuMaluu st kpaeBoro ycioBus ects O(h) . IToanpaBum
yenosue 0, (0)=0 Tak, 4TOOBI MOPSIOK ANMPOKCHMAIIMH COCTABIISI O(h?). Jlna atoro

UCTOJNB3yeM TOT (GakT, uto P(X,) ecTh pemenue ucxoqHou 3anauu (3), (6) (cm. [3]). Beipasum u3

2
muddepennmansHoro ypaBHeHus (3) %(O) =py, (0): py, (0)=-p;, (0). HoxcraBusst 3TO
X2 272 272 171
P! (0) B (7), noaysm
p,, (0)+0,5hp;, (0) = p; (0) +O(h?), (@)

T.€. BBIpPAXKEHHE B JIEBOH 4acTH (§) anmpokcuMHpyeT mpou3BoaHylo pP’'(X,) B Touke X, =0 Ha
peuienun ypaBHeHus (3) co BTOpsIM nopsaakoM. [ToanpaBuB cOOTBETCTBYIOUIMM 00pa3oM KpaeBoe
yenosue (, (0) =0, nomyuum BTOpoii NOPsI0K aNNPOKCUMAIMK HA PEIIEHHH ypaBHEHHS (3).

I[J'ISI I[aJ'IBHCI\/'IIHGFO 3aMCTHUM, YTO HEIIOCPECACTBCHHO K CTEHKE X, = 0 IMPpUJICTa€T TOHKAasAg

MpOCJIOHKa KUJIKOCTH, B KOTOPOH CpellHsAs CKOPOCTh MEHSETCS 10 JIMHEHHOMY 3aKoHY (cM. [8], .
2

“_p (mpu X, =0) . Tanee

2
2

op oy
3ameyaeMm, 4yto, B cuiy (1), npu X, =0 umeeM paBeHCTBO 6_=V v
Xl X2

IV, § 42). 3HauuT, cripaBeAIMBO CUUTATh, YTO B PEaIbHOM TEUEHHUH

re. p,(0)=0,

o o
> <x, <L- 5 Orcrozia crenyer, uto Py,

MOPSAIOK anMmpOKCUMAINH Ha perieHuu ypaBHeHus (3) (cm. [3]).

(0)=0, T.e. camo ycnosue g, (0)=0 umeer BrOpoit
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EHEPTETUYHA OLIHKA PI3HOPOTAHII7IHI/IX CIBO3MIH 3 COHAIIHUKOM

KBacniubka JI.C.

K. C.-T. H., C. H. C., CTapIINH HAYKOBUM CITIBPOOITHUK

BoiitoBa I'.I1.

HAyKOBHUH CITIBPOOITHUK

XMenpHUITbKA AepKaBHA CLTLCHKOTOCIOIAPChKA JIOCIIITHA CTAHIIIS
[HCcTHTYTY KOpMIB Ta ciibebkoro rocnoaapctsa [logims HAAH
e-mail: larysa7215@ukr.net

Beryn. B arponpomucioBoMy KOMIUIEKCI, /16 OCHOBHUM BUPOOHMYHM PECYpCOM € IPYHT,
YIIOCKOHAJIEHHSI CTPYKTYpHU €HEproBUTPAaT MOXHA JOCAITH HE TUIBKM LUIAXOM PpEryJlOBaHHS
BUKOPHUCTaHHA MaTepiallbHO-TEXHIYHUX pECypciB, aje W 3a paxyHOK OUIbII pamioHaJbHOTO
BUKOPUCTaHHS MOTEHLIANY KYJbTYpPHUX POCIMH Ta KJIIMaTHYHUX, MIKPOKIIMAaTUYHHUX, IPYHTOBHX
YMOB.

HapiiiHimyM y3aranbHIOIOYMM [MOKAa3HUKOM €(QEKTUBHOCTI POOOTH B POCIUHHUIITBI €
CIIBBIIHOIIEHHS MK BEJTMYMHAMH CHEPrii, SKa HAarpOMa/KY€ThCSl Ta BUTPAYAETHCSA HA OJIMHUIIIO
IO TMOCIBY.

CucreMa eHepreTHYHUX MOKA3HHKIB, HA BIAMIHY BiJl CACTEMH KOIITOPHUCHHX, HE MOTpeOye
3BEICHHS /10 HE3MIHHHUX I[iH, HE 3aJIe)KHUTh BiJ] KypCcy BaJlOT Ta IHQIALINHUX YMHHUKIB. BoHa
3py4Ha B THX BUIAJIKaX, KOJU B CHCTEMI BUTPAT NOTPIOHO BpaXOBYBAaTH HETOBAPHY MPOIYKIIIIO.

Benmnunna eHepreTM4HOro Koedili€HTa 3aJeXHTh Bl OCOOJMBOCTEH TEXHOJIOTII
BUPOIIYBaHHS KYJIbTYpH Ta PiBHA 1l MpoAyKTUBHOCTI. OTpHMaHHS BUIIOI MPOAYKTUBHOCTI OKPEMHX
KYJIBTYp Ta CIBO3MIH y LIJIOMY MO€E CYIpPOBOJKYBAaTHCh HAJATO BUCOKMMH BUTpaTaMu €Heprii Ta
KOIITIB Ha iXHE BHUPOLIYBaHHS. 3alpOBaUKCHHS MEHII EHEPrOEMHUX TEXHOJIOTi HEOJMIHHO
MO3HAYUTHCS HA 3MEHIICHHI COOIBAPTOCTI CLIbCHKOTOCIOAAPCHKUX KYIBTYp 1 Ha MO3UTHBHOMY
POCT1 peHTa0eIbHOCTI BUPOOHUIITBA.

Meta po6oTu. BuzHaueHHS MOKa3HUKIB €HEPreTU4HOi e(EeKTUBHOCTI PI3HOPOTALIMHUX
CIBO3MIH 3 COHSAIITHUKOM 32 BUKOPUCTAaHHS 0101€CTPYKTOpa MOXKHUBHUX pemTok Opranik-6anaHc
y TEXHOJIOT1SIX BUPOLIYBaHHS CIIICHKOTOCHOJAPChKUX KYJIBTYP.

Marepiaau i meroau. Jocnimxenus mnpoBoauwancs B 2021 pori y 30H1 [IpaBobepexnoro
Jlicocreny VYkpainu Ha XMENbHUIBKIM Jep:kKaBHIM CIIBCHKOTOCHOMAPCHKIN MOCHIIHINA CTaHMii
[ncturyty kopMmiB Ta ciibcbkoro rocnonapcrsa Ilogums HAAH y cramionapHomy pocmini,
3aknageHomy y 2020 pori.

BusiBnenHs BIUIMBY CiBO3MIHHOTO (akTopa Ta Ol0JeCTpyKTOpa TOXKHHMBHUX PEIITOK
Opranik-0ajlaHC Ha TOKa3HUKH €HEepreTUYHOi e()eKTUBHOCTI CIBO3MIH 3 COHSIIHUKOM IMPOBOAMIIH Y
I'SITH  PI3HOPOTALIWHUX CIBO3MIHAX 3 pi3HUM HacuueHHsAM (14,3—50 %) COHAIIHMKOM Ha JIBOX
¢doHnax: pon 1 — 0e3 3acTocyBaHHs 6i0AecTpyKTOpa Ta POH 2 — 610IECTPYKTOP MOKHUBHHUX PEIITOK
Opranik—6anaHc. 3a KOHTPOJIb BUKOPHUCTAHO CEMMIIIBHY 3€pHOIpOcanHy ciBo3MiHy Ha 14,3 %
HACUYEHY COHSITHUKOM ((oH 1) .

[ToBTOpeHHs nociminy — Tpupaszose. OO6mikoBa roma minsHku — 41 M2, 3aranpHa — 62 M2,
Po3milieHHs BapiaHTIB CHCTEMaTHYHE.

Eneprernuna epeKkTUBHICTb OKPEMHUX KYJIBTYp 1 CIBO3MIH y ILIJIOMY pO3paxoByBajach 3a
METOAMKOIO €HEepPreTUYHOTO aHayizy CUIBCHKOTOCTIOIaPCHKOT0 BHUPOOHHUILITBA
O. K. Mensenoscekoro i I1. I. IBanenka

Pe3yabTaTh i 00roBopenHs. Pe3ynbraté AOCHIPKEHb MOKA3aiy, 110 HAHBUILI MMOKa3HUKU
€HepreTMYHOi e(QEeKTUBHOCTI TIeKTapa CiBO3MIHHOI miomll 3ale3neumna ciBo3MmiHa Ha 14,3 %
HacH4YeHa COHAIIHMKOM. EHeproButpatu Ha 1 T 3epHa Ta KOPMOBUX OJMHHIIb CKJIAJIU BiOBITHO
9,55 Ta 5,61 I'[Ix, koedilieHT eHepreTuyHoi epekTuBHOCTI — 3,39 yMOBHUX OAMHHULB (Talm. 1).
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3a 3017bIIECHHS YaCTKH COHSIIHUKA y CIBO3MiHI, €HEPreTHYHI BUTPATH HAa BHUPOLIYBaHHSI
ONMHULI mponaykuii 30utbmmanch Ha 9-42 %, a koedilieHT eHepreTuyHoi e(EeKTUBHOCTI
3MeHImuBCs Ha 4—17 %. 3a HacuueHHs ciBo3Mind Ha 20-25 % COHSIIIHUKOM BiMIY€HO 3HM)KCHHS
KoedilieHTa eHepreTu4Hoi edexTuBHOCTI Ha 4—-12 %, 3pocTaHHA eHeproBUTpar Ha | rekTap
ciBo3MiHHOT o Ha 13-24 % ta Ha 1 T KOpMOBUX oaMHUILE — HA 4—14 %.

Ta6anns 1. EHeprernyHa oniHKa pisHOPOTALiHHUX CiBO3MIH 3 COHAIIHHUKOM

CiBo3MiHa, . Eneproputparit, I/l Koedirient
HacHUYEHHS don EneproeMHicTs Ha l T €HEPTeTUYHOT
Bpoxato, ['[[)x/ra | Ha 1l ra KOPMOBHX P )
COHSAILIIHUKOM 3epHa O THHHII e(eKTUBHOCTI
Cel‘fzﬂgg/wa, 1 110,26 32,56 9,55 5,61 3,39
3%
P — 2 116,15 32,61 9,13 5,34 3,56
H’HTZHOH;IBH& 1 120,14 36,70 9,61 5,81 3,27
()
COHSIIIHAKA 2 124,01 36,75 9,38 5,61 3,37
‘{omgglg/inbﬂa, 1 120,33 40,50 11,81 6,40 2,97
()
COHSIIIHAKA 2 125,47 40,55 11,39 6,14 3,09
TP:;’IBH;H;H& 1 129,84 46,10 10,22 6,78 2,82
3%
COHSIIIHAKA 2 136,68 46,16 9,80 6,42 2,96
JlgorinbHa, 50 1 105,51 35,61 11,41 6,42 2,96
%0 COHSAIIHAKA | 2 110,45 35,67 10,98 6,14 3,10

Beenenns y ciBo3miny 33,3 % COHSIIHMKA 3HU3WIO KOE(ILIEHT EeHepreTU4HOl
epeKTUBHOCTI 70 2,82 yMoBHUX oauHHIb (Ha 17 %). Tyt oTpumany HaiOLIbIII €HEPrOBUTPATH Ha
11 xopmoBux omuHuup (6,78 I'/x), xou 1 BmicT eHeprii B ypoxai 3pic Ha 18 % 1 ckiaB
129,84 T'[Tx/ra.

3a MakCHMMalbHOTO HacHuYeHHS COHAMHUKOM (50 %) ciBo3Minu (Bap. 5) BMICT eHeprii y
Bpoxai cranoBuB 105,51 I'/[)x/ra 3a BuTpar eHeprii Ha BupomyBanHs npoaykmii 35,61 I'Ix/ra,
KOe(iIiEHT eHepreTHuHoi e(eKTUBHOCTI 3MEHIIUBCS Ha 13 % MOpiBHSAHO 3 KOHTpoJeM (Bap. 1).

3actocyBaHHs 010JeCTpyKTOpa pOCIMHHUX pemTok OpraHik OamaHc 3a0e3medniio
HiABHUILEHHS BMICTY €HEeprii y Bpojkai BUPOIIYBAaHUX KyJIbTYp Ta 3HM)KEHHsS €HeproBuTpar Ha | T
KOpPMOBHX oAMHHUIIb Ha 3-5 %, Koe(ilieHT eHepreTuyHoi egexTuBHOCTI 3pic Ha 0,1-0,17 ymoBHUX
OJIMHMIIb BITHOCHO KOHTpPOJIO (Bap. 1).

BucHoBku. HaliBuilll NOKa3HUKU €HEPreTU4YHOI €(eKTUBHOCTI TeKTapa CIBO3MIHHOI IJIONII
3a0e3neuniia ciBo3Mina HacuueHa Ha 14,3 % COHSIITHUKOM.

3acTocyBaHHs 010J€CTpYKTOpa TOXHUBHUX pemTok OpraHik OamaHc y TEXHOJIOTIT
BUPOIIYBaHHS KYJIbTYp MiJBUIIIO KOE(II€HT eHepreTuyHoi ePeKTUBHOCTI ciBo3MmiH Ha 0,1—
0,17 yMOBHUX OJMHMIIb.
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3O®OEKTUBHOCTH IPUMEHEHUA KOPMOBOM JOBABKH «BMOKOMILIUBHUT» B
YCJIOBUAX )KUBOTHOBOJYECKHUX, ITUHEBOAYECKUX U
CBUHOBOJUYECKHNX XO3SMCTBAX PECITYBJHUKHA BEJAPYChH

Kpacouxo IL.A.

1.B.H., 1.0.H., mpodeccop

YO «ButeOckasi ToCyIapCTBEHHAs aKaIeMUsI BETEPHHAPHON MEUIIMHBD)
r.Burte6ck, Pecyonmka benapych

Hosoxuiiosa U.B.

K.C/X H.

OAO «bapaHoBHYCKOE TIPOU3BOJCTBEHHOE XJIOMUATOOYMa)KHOE 0ObETUHEHHUE)
r.bapanosuun, Pecniy6imka bemapych

inka.n@mail.ru

AnHotauus. [IpaBuibHOe, dYeTkoe (YHKIMOHMPOBAHWUE  OpraHU3Ma  YKMBOTHOTO
HEBO3MOXKHO 03 IMOCTYIUICHHs MUTATENIbHBIX BEIIECTB, MOMy4yaeMbIX ¢ KopmMoM. OIHAKO HE BCE
KOpMa IIOJHOCTHIO YJOBJIETBOPSIIOT IMOTPEOHOCTSAM OpraHu3Ma, JOMOJIHUTEIBHO K OCHOBHBIM
KOpMaM palioHa HEO0OXOJUMO CKapMIIMBAaHHE KOPMOBBIX J100ABOK — KOMIUIEKCHBIX BHUTaMHUHHO-
MUHEPAITBHBIX, 0CJTKOBO-BUTAMUHHBIX, OCITKOBO-BUTAMUHHO-MUHEPATBHBIX U T.]I.

B nanHOl cTaTthe mpeacTaBiIeHBl pPe3yiabTaThl I(PGEKTUBHOCTH NPUMEHEHHS KOPMOBOMU
n00aBKM «BHOKOMIUIMBUT» Ha TENATaX: IMPHPOCT >KUBOM Macchl, 3a00JeBaEMOCTh M OTXOI
KUBOTHBIX, TPOAYKTUBHOCTb.

KawueBble cjioBa: KopMoBas [00aBKa, TemnsATa, NPOJYKTUBHOCTH, 3a00JIEBaEMOCTh,
MIPUPOCT.

BBenenne. [IpoGnema HOpManM3aly PaIiOHOB >KMBOTHBIX B HACTOsIEE BpPEeMsl HMEET
OOJIBIITYI0 aKTyaJdbHOCTh. HecOamaHCHpPOBAaHHOCTH PAIIOHOB BEIET K CYIIECTBEHHBIM IOTEPSIM
KMBOTHOBO/JYECKHH  MPOJYKLMH, TOBBILIEHUIO 3a00J€BaeMOCTH UM  OTXOJa > KUBOTHBIX,
Her(p(HEeKTUBHOCTH BETEpUHApHBIX 00paboTok [1, 5].

W3 mpenaparoB, MpUMEHSAEMBIX JUIsI HOPMAJIM3ALUU PALMOHOB TIJIABHOE MECTO 3aHUMAIOT
npemukchl «KoctoBut-dopre», «OnuroButy», «buosur-2» u 1.1. [lpennaraemas OAO «buomuka
KopMoBast J100aBka «BHOKOMIUIMUBUTY COAECP)KUT B CBOEM COCTaBe KOMIUIEKC BHUTaMHHOB,
AMHHOKHCIIOT, MUKPO- ¥ MaKpO3JIEMEHTOB M IMpeIHa3HaueHa JJIsi HOPMAJIN3aluU YHEPreTHIECKOTO
oOMeHa, MoJiepKaHusl HOPMalbHOM (PYHKIIMM BCEX OPraHOB M CHCTEM OpraHu3Ma, MOBBIIIEHUS
MPOAYKTUBHOCTH M YCTOHUMBOCTH K CTPECCY CENTbCKOXO03SHCTBEHHBIX )KUBOTHBIX U TITUIIBI, & TAKKE
B Ka4eCTBE BCIIOMOTaTEIbHOIO CPEACTBA MPU MPUMEHEHUH aHTUOMOTUKOB U MPOTUBOKOKIIMIMHHBIX
npenaparos [9].

OCHOBHBIMH ~ KOMIIOHEHTaMH  J100aBKM  KOpMOBOH  «BHOKOMIMBUTY  sIBIIsETCS
cOaaHCUpOBaHHAsE KOMOWHALMS B JIOCTYITHOW (OpME BHUTAMHHHO-MHUHEPAILHOTO KOMITO3UIHU
(Butamunbl A, /3, E, Bi, B2, Bs, Bs, B2, K3, H, a-mantoreHoBas kuciora, XOJIUHXJIOPHU],
WHO3HTOJI, MarHuii, KOOAIBT, ME/b, IIMHK, MapraHell ¥ KOMIUIEKC aMUHOKHCIIOT (METHOHHH, JIN3HH,
acraparut, TJTyTaMHUH, U30JICHIMH, BaJIMH, JEWLIMH, CEPUH, TUPO3UH, TNIMIUH, AJaHUH, apTHHUH,
THCTUAMH, (CHUIAIAaHUH, THAPOKCHITM3UH, THIPOKCUITPOIINH, TPEOHUH, TIPOJIHH).

Buramua A - yyacTByeT B PEryisilIMM HPOILIECCOB POCTa, OOMEHa BEIIECTB B OpraHHU3Me,
pereHepanii  KO)KHOTO ~TMOKpOBa W CIIM3UCTBIX  00O0JIOUEK, pPENpOXyKTHBHBIE (DYHKIIHH,
(bopMHpPOBaHUN UMMYHUTETA, Y4aCTBYET B 00pa30BaHUU 3PUTENLHOIO MypIlypa MajgovyeK CeTYaTKH
rnasza (2, 3, 4].

Buramun /I3 - Bausier Ha oOmuit oOMeH BellecTB NMpH MeTabosn3Me Kaiablust U (ocdopa,
MOJIIEP>KKBasi ypoBeHb Heopranudeckoro P m Ca B mura3mMe KpOBH BBIIIE TIOPOTOBOTO 3HAYCHHS U
noBbIaeT BcacbiBaHMe Ca B TOHKOM OT/e€J€ KHUIIEYHHKA, a TaKKe MPUHUMACT Y4acTHEe B
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PEryJsIiy pa3MHOKEHHSI KJIETOK, 0OMEHHBIX MPOLECCOB, CTUMYIIALIUS CUHTE3a Psiia TOPMOHOB [2,
3, 4].

Buramus E - yuactByeT B OMocuHTe3€e 0€NKOB, Mposndepannu KIeTOK, TKAHEBOM JbIXaHUHU
U JPYTHX Mpoleccax MeTadom3Ma B KileTkax [2, 3, 4].

Buramun B (THamuH) - HOpMalu3yeT pabOTy HEPBHOMW, CEPIEYHO-COCYAMCTOM CHCTEM U
JBUTATENBHYIO QYHKIIUIO JKEIyI0YHO-KUIIIEYHOT0 TpakTa [2, 3, 4].

Buramun B2 (puboduiaBuH) - perynupyer COCTOSIHHE IEHTPaJbHONM M mnepuepudecKoi
HEPBHOW CHCTEMBI, CIIOCOOCTBYET MOAJIEPKAHUI0O HOPMAJbHBIX SPUTPOLIUTOB, KOXH, 3PEHUS U
MeTabonr3Mma xkemnesa [2, 3, 4].

Buramun B3 (Butamun PP, HuKOTHHOBasi KHCIOTa) - CIOCOOCTBYET (DYHKIIMOHUPOBAHUIO
HEPBHOW CUCTEMBI U NOJACPKAHUIO HOPMAIBHBIX CIM3UCTBIX O0OJOUYEK U KOXHBIX ITOKPOBOB,
y4acTBYEeT B peaklMsIX 3HeprooOpa3oBaHMs, OOMEHAa aMHUHOKHCIOT WU MpPEBpAlleHUU >KUPOB B
BEIIECTBA, HMMEHyeMble  JHKO3aHOMJaMH  (TOPMOHONOAOOHBIE  areHThl,  YIPABISAIOIINE
MeTabo0JIM3MOM Opranusma) (2, 3, 4].

XOMUHXJIOPH] - PETYIUPYET OOMEH >KUPOB M IMPERYNPEKIACT KUPOBYIO HHPHIBTPALIIIO
MEYCHH, YCHIIMBAET CUHTE3 U HAKOIUICHUE TJIMKOTeHA B MIEUEHH, SBISETCS UCTOYHUKOM METHIIOBBIX
Ipynin B Ipoliecce CUHTE3a METUOHMHA, KpeaTHHA, KAPHUTHHA, aJpEeHAINHA, METUJIHUKOTUHAMU/IA
Y UCXOJHBIM BEILIECTBOM JJIsl CHHTE3a alleTUIXoauHa [2, 4, 7].

JI-maHTOTEHOBass KUCIOTA - CIOCOOCTBYET CUHTE3Y CTEPOUAHBIX TOPMOHOB, BUTaMuHa D u
HEKOTOPBIX HEMPOTPAHCMHUTTEPOB, YUaCTBYEeT B IMpolieccax aleTUIMPOBAHMS, YIIEBOJHOM U
KHPOBOM OOMEHE, HOPMAJIM3YyeT KJIETOYHBIH METa0O0JM3M, YCKOPSIeT MHUTO3 U YBEINYHBACT
MPOYHOCTh KOJIJIAr€HOBBIX BOJIOKOH, OKa3bIBaeT pereHepupyroliee, mMeradoinyeckoe U ciaboe
MIPOTHUBOBOCTIAIUTENIbHOE IeUCTBHE [2, 3, 6].

Buramun Bg (mMpuIOKCHH) - y4yacTBYeT B CHUHTE3€ HYKJICHMHOBBIX KHCIOT, PErylupyer
dochopHO-KambIMEBbIT O0MeH, yaydinaeT (YHKIWW II€YeHH, YYacTBYeT B KPOBETBOPEHHH,
CHUKAET YPOBEHb caxapa B KPOBH, YCUIIMBAET UMMYHHUTET [2, 3, 4].

Butamun H (OuoTuH) - siBIsieTCs KU3HEHHO HEOOXOAMMBIM JUIsi HOPMAJIBHOTO pOCTa U
pa3BUTHA KIIETOK, CIIOCOOCTBYET HOPMAIBHOMY JHEPreTH4eckoMy oOMeHy, (pYHKIIHMOHUPOBAHUIO
HEpPBHOW CHUCTEMBbI, METAa0OJU3My MAaKpO3JIEMEHTOB M MOJJIECPKAHUIO HOPMAIbHBIX KOXKHBIX
MOKPOBOB, IIEPCTH U CIAU3UCTHIX 0001049eK [2, 3, 4].

WHo3uTon - ydacTByeT B OOMEHE BEIIECTB, YBEJIWYUBAET AaKTUBHOCTH (DEPMEHTOB,
aMMHOKHCIIOT, MUKPORJIEMEHTOB, 00J1aJJaeT YCUIMBAIOIIMMH, aHA0OJTUYECKUMHU CBOMCTBaMU [2, 6].

Butamun B2 (tnanoko6anaMuH) - HOpMaiu3yeT MPoIecChl KPOBETBOPEHUS, pa0OTy MeUeHU
Y HEPBHOMU CHCTEMBI, peryJupyeT oOMeH OelKoB, )KHPOB U YIIeBoJI0B [2, 3, 4].

Buramun K - yuyacTByer B cuHTe3e O€NKOB, OOECIEUMBAIOIIUX HOpPMaJbHBIA YPOBEHb
KOaryJisiliyy KpoBHu [2, 3, 4].

AMUHOKHCIOTHBIM KOMILUIEKC - OOECHEeYMBAET OCHOBHBIE META0OJMYECKHE MPOLECCHl U
y4acTBYeT B HPOTEMHOBOM OOMeHe, oOecleurBaeT HapallMBaHHWE MBIIIEYHOW MAacChl, CHHTE3€
BUTaMUHOB, TUTMEHTOB, [TYPUHOB, TOPMOHOB, YBEIMUNBAET BHIPAOOTKY FOPMOHA pPOCTa, TOPMOHOB
IIUTOBUJHOW >KeJe3bl, HAAINOYEUHUKOB, CTHUMYJIMPYET MPOLECCH JIETOKCUKALUU, CTUMYIUPYET
(dbopMHpOBaHNE UMMYHHOM M KPOBETBOPHOH CHCTEMHI [2, 3, 4].

Makpo- U MHKpPO3JEMEHThl - MarHuil, KoOanbT, Meb, IIMHK, MapraHel] Y4acTBYIOT B
pa3IMyYHBIX Ipolieccax MeTadoinm3Ma B KadecTBe KO(GEPMEHTOB, PETyIUPOBAHUU KPOBETBOPHOM,
MMMYHHOH CHCTEM M CTUMYJSIIIMM OOMEHHBIX IpoleccoB B opranuzMe. CHHEpPru3M JelcTBUS
KOMIIOHEHTOB HOPMaju3yeT (YHKIUH pPA3JIWYHBIX (EPMEHTHBIX CHUCTEM OpraHu3Ma, 4To
MOJIOKUTEIBHO BJIMSAET Ha OOMEH BEIIeCTB M TNPUBOJUT K TOBBIIICHUIO €CTECTBEHHOU
pe3ucTeHTHocTH |5, 8].

Jlob6aBka kopmoBasi «BHOKOMIIMBHUT» CIOCOOCTBYET HMHTEHCHUBHOMY pPOCTY >KHBOTHBIX,
YBEJIMUEHHUIO KOHBEPCUU KOPMOB, MOBBIILIAET YCTOHYUBOCTh K CTPECCY, CIIOCOOCTBYET YKPEIJIEHUIO
HEPBHOM, KPOBETBOPHOW U CEpAECYHO-COCYIUCTON CHCTEM, OKa3bIBaeT OJAroTBOPHOE JIEHCTBHE Ha
OpraHbl 3peHUs, NeUeHb, KUIIIEUHUK, CITU3UCThIE 000JI0YKH, KOKY U BOJIOCSHOM MOKpoB. briaromaps
BOJIHOM OCHOBE, ITpernapar ObICTPO aIcOpOUPYETCsl U JIETKO YCBAUBAETCS B OpraHU3Me.
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B aT00i CcBSI3M mpeAcTaBiIsieT 3HAYUTENbHBI HHTEpEC UCIBITaTh 3((HEKTUBHOCTH KOPMOBOM
N00aBKH «BHOKOMIUIMBUTY) B YCIOBMSX >KMBOTHOBOJYECKHX, OBLIEBOJYECKHX, CBUHOBOAUYECKHX,
KpPOJINKOBOJAYECKUX M NTHULEBOIYECKUX X03sicTB PecnyOnuku benapych M npu MOJOKUTENbHBIX
pe3yiabTarax pa3paboTaTh 3aperucTpupoBaTh 100aBKy B PecniyOnuke benapycs.

Llenpto naHHOW pabOTHI SBJISETCA TPOBEJACHHWE HAyYHOTO aHAIM3a TPU H3YYCHHUH
3G GEKTUBHOCTH KOPMOBOH 100aBKM «BHOKOMIUIMBUT» Ha OCHOBE BHMTAMHHOB, aMHHOKHUCIOT,
MHKPO- M  MakKpOIJIEMEHTOB /ISl TOBBIICHHS HOPMAIM3alUUd  OOMEHHBIX IIPOILIECCOB,
MPOAYKTUBHOCTH W YCTOMYMBOCTH K CTpPECCY CelbCKOX03siicTBeHHbIX XUBOTHBIX (KPC) B
YCIIOBHSIX )KHBOTHOBOTYECKUX X03s1iicTB Pecybnuku benapyce.

Marepuansl u  Meroabl. lVccinenoBaHusi HPOBOJWINCHE B YCIOBHAX — KadeIpbl
MHU300TONIOTUM U HH(peKunoHHbIX Oonesneit YO «Burebckas opaena «3nak [loueray»
roCyJapCTBEHHasl aKaJeMUs BETEpUHAPHOW MEIUUUHBD», Kadeapbl TEXHOJOTHMHM IPOM3BOJACTBA
NPOAYKIIMM M MEXaHU3allMd >KMBOTHOBOJICTBA, B JKMBOTHOBOJYECKHX XO3siicTBax PecmyOnmku
benapyce.

Pabora BxitoUaeT cieayoomue Tamnsbl:

1. U3yuenue >3ppeKTUBHOCTH KOPMOBOU 1006aBKH «BMOKOMIUIMBUTY Ha TEJIATaX U ObIUKAX.

2. AHanu3 NOJyYEHHBIX pe3yJIbTaTOB W HAlMCaHUWE HAy4YHOTO OTYETa O IPOBEIECHHBIX
UCCIIEJOBAHMSIX.

3. loaroroBka MHCTpyKLIMK IO TPUMEHEHHUIO KOPMOBOW J00aBKH «BHOKOMIUIUBUTY.

4. IloaroroBka KOMIUIEKTA JOKYMEHTOB Ul PETUCTPALIUH.

«BMOKOMIMBUT» MPUMEHSIOT HHAWBUIYaJbHO WM METOAOM TIpYIIOBOTO BbIIaWBAHUS.
CucrtemaTnueckoe MpUMEHEHHEe KOPMOBOM J100aBKH «BHOKOMIIMBUTY CIIOCOOCTBYET CTUMYJISALIUU
SHEProoOMeHa, CTa0WIN3aluU HEPBHOW CHUCTEM Yy CEIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX M IITHIHI,
YCKOPEHUH PpOCTa, yBEJINYEHHE KOHBEPCHUM KOpMa, IOBBIIIEHUIO IMPOJYKTMBHOCTU M CYTOYHBIX
IIPUBECOB.

Ha xpynHOM poraTtoM ckoTe — OblYKax Ha OTKOPME U TeNsITax UCCIeI0BaHUs MPOBOIUINCH
B | xo3siicTBe. st aToro cpopmupoBansl 2 rpynmnsl ObIYKOB Ha OTKOpME 10 50 royioB B IpymIie.
beruku nomydanu no 20 mu1 1006aBKM KOpMOBOM «BHOKOMIUIMBUTY) MHIMBHUIYaJIbHO Ha TOJIOBY B
tedeHue 4 nHel. Taxke MPOBOAMIMCH UCIIBITAHUS HA TeNATaX: ObLJIO CPOPMUPOBAHO 2 TPYMIIBI 110
20 ronoB. OmNbITHBIE >KUBOTHBIE moiydand mo 20 mi 100aBKM KOPMOBOM «BHOKOMIUTUBUT
WHJIMBHUIYyAIbHO Ha TOJOBY B TeueHHWe 5 nHel. JKWBOTHBIE KOHTPOJIBHOW TpYIIbI J00aBKY HE
MIOJIyYaIHt.

Pesynbratrom 3¢ (EeKTUBHOCTH TpUMEHSEMON KOPMOBOM 00aBKU «BHOKOMITTUBUTY
CILY>KHJIU CJIELYIOIINE NTOKA3aTEIN: IPUPOCT KUBOU MACCHI Y ONBITHBIX U KOHTPOJIBHBIX KUBOTHBIX,
3a00J1eBa€MOCTb U OTXO/1 KUBOTHBIX, TPOJYKTUBHOCTD.

Jns  pacueta 5¢GQGEKTUBHOCTH Ha TelsATax KOPMOBOW J100aBKM «BHOKOMITIMBHUT»
WCIIOJIb30BAaHbl  CIEAYIOIIME JIaHHbIE: KOJMYECTBO M3PACXOJI0BAaHHOW J100aBKM KOPMOBOM
«buoxommuBuT» Ha TONOBY — 100 MII; KOJIMYECTBO HM3PACXOJOBAHHOW JOOABKM KOPMOBOM
«bHOKOMITIMBUTY 3a ONBITHBIA mepuoj Ha rojgoBy — 2,0 5, croumocts 1 1 pobaBku
«broxommauBuT» - 12 6€n1.py0., CTOMMOCTb 100aBKH «BHOKOMIIMBUTY Ha MPOBECHHUE ONbITa - 24
0en.py0., CpeaHECyTOUHBIM TpuBeC B KOHTpoje — 703r, cpeaHeCyTOYHBIM MPUPOCT B OIBITHOM
rpynme — 759 r; KOTu4ecTBO )KUBOTHBIX B onbITHOM rpymme (OI') — 20 ron., KOHTPOJbHOM rpyIne
(KI') — 20 rom; mpomomxuTenbHOCTh ombiTa — 30 AHEN; cpenHsAs peanu3alydoHHas LeHa 1 kr
TensaTuHbl — 3,95 pyo.

[Io pe3ynbTaTaM HcCCIEIOBAaHUN COCTABIEHBl COOTBETCTBYIOLIME AaKThl HCIBITAHUM,
YTBEPKICHHBIE IJIaBHBIM BETBPAuOM paiioHa.

Ha ocHOBaHMM JIMTEpaTypHBIX JaHHBIX U PE3YyJIbTaTOB MCCIEAOBAHUS MTOJATOTOBIIEH OTYET O
MPOU3BOJICTBEHHBIX HCIBITAaHUAX H MHCTpyKuIMsS 1O NpPUMEHEHHI0O KOPMOBOW J100aBKU
«BUOKOMITIIMBHTY», KOTOpBIE IpeAcTaBieHbl s paccmMorpennss Ha HTC cexkumuu »XKMBOTHOBOJICTBA
Muncenbxo3npona Pecriyonuku benapycs.

PesyabTaTsl ucciaenoBanmii. B Xone mnpoBeieHHs HCIBITAHWA KOPMOBOM J100aBKU
«BUOKOMITTTMBUT» OBUIO YCTAaHOBJIEHO MOJOXHUTEIbHOE BIUSHUE HAa COCTOSHUE IKHUBOTHBIX:
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3200J1€Ba€MOCTh U COXPAHHOCTb TensAT (Tabiuua 1), a Takke Ha MPUPOCT KUBOW Macchl (PUCYHOK

1).

Tadauua 1. 3a60/1eBaeMOCTh U COXPAHHOCTb TEJIAT IPH NIPUMEHEHNH KOPMOBOM

nooaBku «bHOKOMILIMBUT)

[Tokazarenn OnbIT, THEH KonTponbpHas rpynma OmnbITHas TpyIna
3a00J1eBaEMOCTD, - 1/5 1/5
roi./ % 30 1/5 0/0
CoXpaHHOCTb, - 0/100 0/100
roi./% 30 0/100 0/100

[To panHbIM Tabiuuel 1, B ONBITHOM TIpymnne HaOMIOJAeTCs 3aBUCUMOCTb IOKa3aTess
3a00J1eBaeMOCTH (CHIDKEHHE /10 HYJIS), @ TAaKXKe MOJTHAs COXPAHHOCTh )KUBOTHBIX MPH MPUMEHEHHU

JTAHHOM KOPMOBOH J0OABKH.

CpeaHecyTouHbIM NPUMPOCT, Kr
0,77
0,76
0,75
0,74
0,73
0,72 _
0,71 0703
07
0,69
0,68

0,67

0,759

Kr or

Pucynok 1. CpeanecyTo4Hblii IPUPOCT, KT

[Tonydennsblit s3koHOMHYEcKU 3 (DEKT MpecTaBiIeH B Tabnuie 2.

Tab6auna 2. Pacuer 3xoHOMHU4Yeckoro 3¢ ¢gekra npuMeHeHUsI KOPMOBOM 100aBKH

«bHMOKOMILIUBHT)» HA TEJIATAX

ITokazarenu KI., O.I'. ocHOBHOIi paIuoH
OCHOBHOM parvon + KopMoBas 100aBKa
«BUOKOMIUTUBUT
KosnyecTBo *HUBOTHBIX B IpyIIE, TOJIOB 20 20
[TponomKUTETHLHOCTH OMBITA, THEH 30 30
Cpenusist Macca OJTHOM TOJIOBBI B HaUaje 32 32
MPOM3BOJICTBEHHOM NPOBEPKHU, KT
Macca rpynmsl B Hauaje Npou3BOICTBEHHOM 640 640
MIPOBEPKHU, KT
Cpennsist Macca OIHOM TOJIOBBI B KOHIIE 53,09 54,77
IIPOU3BOACTBEHHON NNPOBEPKHU, KT
ITpupocT cpenHecyTOUHBIH, KT 0,703+0,44 0,759+1,04%**
Macca rpynimsl B KOHIIE MPOU3BO/ICTBEHHON 1061, 1095,4
POBEPKH
BanoBoii npupocT HaroyioBy 3a nepuoi 21,09 22,77
CKapMJIMBAHUS, KT
Cpennss peam3alliOHHAS 1IeHa | KT TeNISTHHBI, 3,95 3,95
pyo.
KonndecTBO JONMOTHUTENBHON POTYKIIUY HA - 1,68
TOJIOBY, KT
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CTOMMOCTB MOJIYYEHHOH MPOAYKIUH Ha 1 TOJIOBY 83,31 89,95
CTOMMOCTB NOJYYEHHOM MPOTYKIIUH HA TPYIIITY - 179,9
CrouMocTh 100aBKH KOPMOBOHM 100aBKM Ha - 24
OIIBIT Ha TPyIITy, pyO./T

KonmuecTBO MOMOTHATETBHON MPOTYKITUHN HA - 31,4
Ipymity

CTOMMOCTH JOTIOJHUTEIBHOU MPOAYKIIUYA HA - 6,47
TOJIOBY , PYO.

CTOMMOCTh TOTIOTHUTEIHHON NPOAYKLIMU Ha - 155,9
rpyniy , pyo.

DOxoHoMmuueckuid 23Q ekt Ha 1 TosoBy, pyo. - 5,27
OKynaemMocTh - 6,49

Takum 00pa3om, SKOHOMUYECKHH d(PPEKT HA TEIATaX COCTABUI Ha TOJIOBY 5,27 Oen.py0. B
OTIBITHOM TPYIINEe, OKyIaeMocTh — 6,49 Gern. py0. Ha pyOib 3aTpar.

3akaouenue. KopmoBas nobaBka «BHOKOMIITMBHT» MOXET OBITh PEKOMEHJOBaHA IS
BHE/IPEHHS B OTPACIh )KHBOTHOBO/ICTBA.

[Tpu npuMeHeHHH TaHHOW KOPMOBO#I 100aBKM 3a 1 MecsIll ObLIa MoJIydeHa JIOTIOJTHUTEbHAsI
MPOIYKIHS: Ha TensaTax — 1,68 kr Ha cymmy 6,47 Ger.py0. B ONBITHON TpymIe, OKynaeMocTs — 6,49
6en.py0., Ha Obrukax — 3,35 Ha cymmy 13,23 Gen.pyO.

Ha ocHOBaHuM NMPOW3BOACTBEHHBIX MCHBITAHUN M pacyeTre 3PPEKTHBHOCTH yCTAaHOBJICHO:
sKOHOMHYECKUH 3((PeKT Ha Tenarax cocTaBUI HA OJHY ToJoBYy 5,27 6en py6., okynaemocts — 6,49
6en. py0. Ha 1 pyOnb 3aTpat; Ha Obukax - 12,27 6en py0. Ha OAHY TOJOBY, OKymaeMocTh — 12,78
6en.py6. Ha 1 pyOub 3aTpart.
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Other professional sciences
MOBA MIMIKHA 1 ’)KECTIB B BI3BHECI

Kpusaa IOaia BitaxgiiBna
Uepkacbkuii nepKaBHUAN O13HEC KOJICIK

Tema mpo HeBepOaibHI 3acCO0M AUIOBOTO CIUIKYBaHHS € JIOCUTh aKkTyaiabHOI. Ha maymky
IICUXOJIOTIB, Y B3aeMo/ii roaeii 60-80% koMyHIKaIii 3/IHCHIOETHCS 3 JIOIMIOMOr0K0 HeBEepOaIbHUX
komTiB 1 Jumie 20-40% - 3 momomororo BepOanmbHUX. OTXKE MOBOIO HEBEpOAIBHOTO CILJIKYBAHHS
HeoOXiHO BMITH BosofiTu npodeciitHo. A. I1i3, Hanpukiaa, cTBEpIKYe, MO 3a JOMOMOTOK CIIiB
nepenaerbes 7% indopmanii, 3BykoBux 3aco0iB — 38%, MiMiku, kecTiB, mo3u — 55%. Inakie
Ka)Ky4dH, MCHIII 3HAYYIIIE, [0 MOBUTKCS, 00 sIK 11e poOuThes [2].

BaxxnuBo po3ymitu, 1m0 iHOAI BepOaibHe a00 HeBepOajabHE MOBIAOMIICHHS CHPUAMAETHCS
HEBIPHO JIUIIIE Yepe3 Te, 1[0 BOHO CYIPOBOIKYETHCS «CYMEPECUIHBUMHU JKECTAMI).

Jlo 3aco0iB HeBepOAJIBHOrO CHUIKYBAaHHS HalekaTb: MiMika (BHpa3 oco0u) -
JIEMOHCTPAIIis/TIPUXOBYBaHHS eMoIiii. JKecTu - MiIKpecIroTh EMOIIMHICTh BHCIOBIIOBAHOTO
MoBieHHA. llornan - HampsM MOTNAQy CBIAYWTH MPO YBaKHICTH/HEYBAXKHICTh CHPUUHATTS
iHpopmarii.

Moga pyxiB Tija Ma€ 34aTHICTh PO3KPUBATH HaMIpHW JIFOJUHU, SK sSBHI, TaK 1 MPUXOBaHI.
MOBOIO MICHUXOJIOTIT 1Ie HA3UBAETHCS - «HEBEpOATbHI MPOSIBUY. YMIHHS Ta 3HAHHS MOBH Tija JyXKe
nornomarae y Oi3Heci. MoykHa mi3HaTHcs 6araTo 4oro Impo CBOTO CIIBPO3MOBHHKA — PO3Ii3HATH
HOro TpaBIMBI HAMipH, ICTUHY Yy BHCJIOBIIOBAHHSX, BU3HAYUTH, UM YCCHHH MMAPTHEP, UM MOXKE
0Ch HeIOMOBIA€. 3 HAOyTHX HaBUYOK (OPMYIOTHCS MaHEPH TMOBEIIHKU, 110 BHHUKAIOTH Y
PE3yNIbTaTi CIIOCTEPEIKESHHS 32 JOBKILISAM.

JlronuHI BJIACTHBO BijJ MPUPOAM MiJACBIAOMO IOBTOPIOBATH Ta KOITIIOBATH Ti MaHEpPH, SKI
BOHA crioctepirae HaBkoyio. HaOyTux 3BHYOK CKJIaTHO MO30YyTHCS, 1 11€ MOXKHA TyXKe e()EeKTUBHO
BUKOPUCTOBYBATH.

MoBa »ecTiB y 0i3HECI BUKOPUCTOBYETHCS JUIsl TOTO, LI00 KEpyBaTH CBOIMU IPOsSBaMU
€MOIIiii, a TAKOXK PO3Mi3HABaTH HaMipHu MapTHEPIB Ta KOPUTYBATH JIiHIIO MOBEAIHKU B TIEPErOBOPHUX
npouecax. Bkpail BaxnuBuii o0mik Mimikd. Bupa3 ocobu Hepiako € OCHOBHMM IOKa3HHKOM
MMOYYTTIB TOTO, XTO TOBOPUTH. 3a3BHUYall, MO3UTHUBHI €MOIIii pO3Ii3HAIOTHCS HAbararo Jeriie, Hix
HEraTUBHI. AJie HaBITh MIMIKa, IO JETKO PO3MI3HAETHCS, HEPIAKO OyBa€ AyKe KOPOTKOYACHOIO 1
JUTS PO3YMiHHS BUMAarae creriaibHoi miarotoku [1].

Awmepukancekumu rncuxonioramu P. Excnaiitnom Tta JI. Bintepcom Oyno moBeaeHO, IO
MIOTJISIT TIOB'sI3aHUi 13 Tpo1riecoM (popMyBaHHS BUCIOBIIOBaHHS. Komnu mroanHa ¢popmye TyMKy, BiH
qacTillle AUBUTHCS YOIK, «B MPOCTIp», KOJIM JyMKa MOBHICTIO TOTOBa - Ha criBOeciiHUKa. Te, XTo
3apa3 TOBOPUTh, MEHINE TUBUTHCS Ha MapTHepa - TUIbKK MO0 MEpeBIpUTH WOTO peakIiio Ta
3aliKaBieHICTh. TOH, XTO CIIyXae€, y CBOIO Uepry Ouibllie AUBUTHCS Y 01K TOr0, XTO TOBOPUTH [3].

[Ilomo TpakTyBaHHS MOBH KECTIB y Oi3HECI MOKHA HABECTH TaKi MPUKIIAIHU:

1. Jlerke pyKOCTHCKaHHSI, IOCTYKYBaHHS IO CTOJTY MAIBIISIMU a00 pO3TallyBaHHS 000X PyK
Ha CTOJI mepea co000 TOBOPUTH PO MO3UTHUBHY MOIHGOPMOBAHICTH MAPTHEPA y CBOIH cripasi.

2. JIronuHa, sika 00JIOKOTUJIACS Ha CIIMHY B CTUIBLI a00 Kpicii, MiIKJIaJa€ pPyKU MijJ TOJIOBY
a00 MU0 1 TUBUTHCS MPSMO B OYi, HE BIPUBAIOYH CBil MOTIS] - MOKA3ye, IO BiH CHIIBHIIMINN 3a
Bac. 3 takumu mroasmu Tpeda 6yTu BKpail 00epeXxHUMU, HE JOMYCKAaTH P13KUX BHCIIOBIB Ta CIIIB.

3. Sxmo CcmiBpO3MOBHUK KPYTUTHCS Ha CTUIBII, MOCTIHHO 3MIHIOE TOJIOKEHHS Tina,
TOPKAETHCS BOJIOCCS 200 00IMYYsI, I1e TOBOPUTH PO T€, IO BiH XBUIIFOETHCS 1 HEPBYE.

4. JloTuK 10 KiHYMKAa HOCa CBIAYUTH MPO T€, M0 KOMIAHBHOH IIOCh HE TOMOBISiE abo
JIETKOBAXXHO Opertre.

5. JKect mpaBAMBOCTI Ta BiIKPUTOCTi, BHU3HAHHS aBTOPUTETY CIIIBPO3MOBHHKA, Ta
BHCJIOBITIOBAHHSI JIOBIPH MTPOSIBIIIETHCS Y BIIKPUTHX JOJOHSX pyK. Halkpamuii )kecT pyKkaMu.
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6. [ToBepHeH1 J0OHI 10 cebe, 03HAYar0Th AYIIEBHE 3aPOIICHHS JI0 TICHIIIIOTO KOHTAKTY Y1
B3aeMOpO3yMiHHs. Take po3TanryBaHHsS pyK CTBEPIUKYE, IO CIIOBA HAYTH BiJl IIUPOTO CEPIIS.

7. Pyku, 34yernieni nepe o0auqysaM, MoJal0Th CUTHAJ PO HEBUIPABIAaHI OYiKyBaHHS Ta IPO
HaMip IPUXOBATH CBOE HETaTUBHE CTABJICHHS.

8. XKect 3uerieHUX pyK, sKi JekaTh Ha KOJiHaX a00 Ha CTOJI, SIKIIO JIIOJUHA CHJMTH,
MO3HayYa€e po3vyapyBaHHS 1 IPUXOBYBAHHS JPATIBIMBOCTI, HaBITh SAKIIIO MPU IBOMY Ha HOTO 00JIMYYi
ITOCMIIIIKA, & B TOJIOCI 3BYYUTh PaJiiCHa HOTKA.

9. BkasiBHMII TAJIEI[b PO3TAIOBYETHCS BEPTUKAIBHO BEPX IO IO, & BEIIMKUN MIATPUMYE
migoopiansd - moai0Ha mo3a BHIAE Te, MO ClIyXad KPUTUYHO OLIIHIOE OOTOBOPIOBAHY CHTYAIlil0 B
JIOMY.

10. IIpo TOTOBHICTH JO KOHTAKTY CBIIYUTH HEHANIPYKCHA 11032, TOJIOBA TPUMAETHCS MPSIMO,
JIETKa MOCMIIIIKA Ta CIOKIMHUKM BUPa3 00auqus. Tak MposSBISETHCS NUPICTh Ta BIIKPUTICTS.

Orxe, HeBepOabHE CIUIKYBaHHS - 11€ PI3HOBH] Imepeaadi iHopmarilii 6e3 BUKOPHCTaHHS
MOBHHX €JIEMEHTIB, K€ IIMPOKO BHUKOPUCTOBYEThCS y cepi Oi3Hecy. Jlromuna moske Oarato
JI3HATHUCS PO CIIBPO3MOBHHUKA, CIIOCTEPIralouu 3a HOro MiMiKor0, KECTaMH, IHTOHAIIIEI TOJIOCY.
[HOMI MOXYTh CKa3aTH HaBiTh OuIbIIEe, HOK clioBa. HeBepOabHE CIUIKYBaHHS MOXKE I'pDAaTH I'pa€e
BEJIMYE3HY pOJIb B paMKax JIJIOBOi KOMYHIKalii 32 YMOBU WOTO IpaMOTHOTO Ta MpodeciitHoro
3actocyBaHHs. [IpoTe MOMIOHI MPUKMETH HE 3aBXKIU J03BOJISIFOTH 3pOOUTH MPABUJIbHI BUCHOBKH.
MOXJIMBO, 110 MAPTHEP MOBOAUTHCS TaK, TOMY IO HOMY MPocTo KoM(MOPTHO, a0 11e HOro 3BUYHE
posrtanryBaHHs pyK. LI{o0 yHUKHYTH Cy0'€KTUBHOI OIlIHKH, HE BapTO POOMTH MOCIHIIIHUX CY/KCHb.
[ToTpiOHO cmocTepiraTd 3a IOBEIIHKOK CIIIBPO3MOBHMKA, BOHA MOJKE€ 4YacTO 3MIHIOBATHCS.
UuTaHHS MOBH KECTIB y Oi3HECI Mae X04 1 BaXJIMBHUH, ajie¢ BCE )X TaKH - JOMOMDKHHHA XapakTep.
BusiBiisiroun mupicTh Ta MOBary Jo CIiBpO3MOBHUKA, Bu 3MOXeTe HAMAroauTy Oyab-sKi KOHTAKTH
Ta MapTHEPCHKI BIAHOCHHH.
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MMPOLEYPA MIKPOKPEJIUTYBAHHS TA if 3SHAYEHHS /151 NIIITPUCMCTB
MAJIOI'O BI3HECY TYPUCTHUUYHOI FAJTY3I

Kyauk Oxcana MuxaisiiBHa

BUKJIa/Ia4yKa KadeIpu Typu3my,

cTelkxonepka kadeapyu roTeaIbHO-pecTOpaHnHoro Oi3HeCy

JIbBIBCHKOTO JIEp>KaBHOTO YHiIBepCHTETY (hi3MuHOI KynbTypH iM. IBana bobepcbkoro

EdextuBHICTh (iHAHCOBOTO 3a0€3MEUYCHHS MIANPUEMCTB MAJOTO Ta CEPEAHBOTO Oi3HECy
TYPUCTHYHOI Tajgy3i 3HAYHOI MIPOI0 3aJICKUTh BiJ CKJIAJHOCTI ab0 CIPOIIEHOCTI MPOLECAYPH
OTPUMAaHHS KPEIUTY, MIKPOKPEAUTY Y (PIHAHCOBOI MO3HUKH AK Y OaHKIBCHKHUX, TaK 1 HEOAHKIBCHKUX
(dinaHcoBUX ycTraHoBax. lIpoaHamizyiMO CyTh 1 3HAY€HHs MPOIECAYPH MIKPOKPEAWTYBAHHS IS
Majiaro Ta CepeJIHbOro 0i3HECY TYPUCTHYHOI ramy3i.

MikpokpenutyBanus (auri. microcredit) — oguH 3 OCHOBHHX BHIIB MiKpO(hiHAHCYBAHHS, 110
TIOJIATAE Y HATAHHI HEBEIIMKHUX KPEAMTIB MIAMPUEMIISIM, SKi 3 PI3HUX IPUYUH HE MAIOTh JOCTYITY JI0
TpaAULIHHOTO OaHKIHTY 1 HOTpeOyIOTh HE3HAayHy CyMy KOIITIB sl 3a0e3neyeHHs moTped
JISUTBHOCTI CBOET (hipMu um mignpuemctsa [1].

[Tocmyru MIKpOKpEeIUTYBaHHS B YKpaiHi MOXYTh HajaBaTH OaHKM Ta HEOaHKIBCHKI
¢diHaHCOBI oOpraHizamii, MO0 MalOTh BIANOBIAHY JileH3ir0 HamionanpHOrOo OaHKy YKpaiHu.
[lepeBipuTH HasABHICTH JIilEeH31T MikpodiHAaHCOBOI oprasizamii MoxHa y JlepkaBHOMY peecTpi
(hiHaHCOBUX yCTaHOB. Jlep>kaBHE PETyJIOBaHHS MPOIECIYPH MIKPOKPEIUTYBAHHS 3IIMCHIOETHCS HA
MiJCTaBl NPUHHATHUX Ta 3aTBEP/DKCHHUX 3aKOHIB, TMOCTAHOB Ta HOPMATHBHO-TIPABOBUX aKTiB.
OCHOBHUMH 3aKOHOJIABYMMHU JOKYMEHTAMH JUIsl 3A1MCHEHHS MPOLEAYPHU MIKPOKPEAUTYBAaHHS Ha
CHOTOJHINIHIN JCHb € HACTYITHI JOKYMEHTH:

v' 3akon VYkpainu «[Ipo (iHAHCOBI MHOCIAyrH Ta JEp)KABHE pETyJIOBAHHS DPHHKIB
binancoBux mocayr» [2];

v 3akon Ykpainu «IIpo cnoxusue kpeautyBadas» [3];

v 3akon Ykpaiau «IIpo 3axucT npas crioxuBavisy [4].

3 KOYKHUM POKOM MIKPOKpPEAUTYBaHHS CTa€ JeAall OUIbII NPIOPUTETHUM HANIPSIMKOM JIJIst
MaJIOro Ta cepeHboro Oi3Hecy. I, cBO€r0 ueproro, cucreMa MiKpOKPEIUTYBaHHS TIOUMHAE
po3ranyKyBaTHCs Ha 1HIII migcucteMu. OJHIEIO 3 MIACUCTEM MIKPOKPEIUTYBAHHS € OHJIAlH
KpeAUTYBaHHS.

OnnaiiH KpeUTYBaHHs B YKpaiHi MOYaa0 aKTUBHO PO3BUBATHCS 31 30UIBIIEHHSM KUIBKOCTI
BJIACHUKIB IJIACTUKOBUX KapTOK. 3TiHO 3 OLHKaMH ekcrepTiB, y 2016 poui s uudpa ckinana
41 mnn moaeil. [Ipu nboMy KUIBKICTh 0€3rOTIBKOBUX ONepalliil 3a ABa pOKHU 301UIbIINIACS BUETBEPO.
Lle#t dakTop cTaB BUpIMIATHHUM ISl aKTHBHOTO BIPOBA/KEHHS [HTEepHET-HampsiMy B cdepy
MIKPOKPEIUTYBaHHS.

3 1 ciunsg 2021 pokxy HabpaB YMHHOCTI 3aKOH IIOJ0 CHOXKUBYOTO KpeIuTyBaHHs. BinTomi
JIOTOBOPH Ha TEPMIH [0 MiICSALs Ta JOrOBOPM Ha MMO3UKY [0 MIHIMajabHOI 3apoOiTHOI IJIaTH
(1.01.2021 — 6000 rpH.) 3apaxyBajiy 10 CIOXHBYMX KpeauTiB. MakcuMmaibHa cymy mrpadis i meHi
3a TOpYLICHHS 3000B's3aHh OOMEXHIM PO3MIpOM MOBIHHOI onmepxkanoi cymu [5]. 3rigHo 3
nependadeHuMu 3MiHaMu 10 3Y Ne 891, skuii Oyno MpUIHSTO y 3B'SI3KY 31 CTPIMKHUM 3pPOCTaHHSIM
MOMUTY Ha MIKPOKPEIUTYBAaHHSA, a TaKOX HEOOXIJHICTIO YHOPMYBaHHS MisJIBHOCTI BCi€l cdepu
MIKPOKPEIUTYBAHHSI, Y3TOJ’KEHO OCHOBHI BUTSATH 13 3aKOHY:

v’ 00MexeHHs cyM mTpadiB Ta MeHi;

v' 3a60pOHa 3MiHH MPOIEHTHOT CTABKH;

v/ HaJaHHsI 370U KII€HTA HA JOCTYII 10 HOTO KPEeIUTHOT iCTOpIl;

v/ BCTQHOBIECHHS JIMITIB Ta 0OMEXEHHS 100 KiIBKOCTI «IIBUAKHX KPEIAMTIB» HA OJHOIO
KJIIEHTa — IOPUANYHY 0c00y, a TaKOX Horo KiHIeBoro 6eHedimiapa;

v/ TIpO PU3MKH 010 HAJAHHSA MIKPOKPEAUTY Ta IUIAXH X MiHIMi3allii.
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VY yacTuHI TpoNenypyd MIKpPOKPEAUTYBaHHS Ta i 3HAYSHHS IJIA MiJIMPHEMCTB Majoro Ta
CepeHbOTOo O13HECY PO3TVITHBMO HACTYITHE.

[Tpouienypa MIKpOKpPEIUTYBaHHS — 1€ YMOBH HAaJaHHS MIKPOKPEIUTIB, SIKi JETaIbHO
O0OYMOBITIOIOTBCSI B KOHTEKCTI KPEIUTYBAaHHS MallUX Ta CEPEIHIX MiANPHEMCTB, TOOTO BKa3yIOTh,
SKUM Cy0’€KTaM rocrmofapChKoi JisUIBHOCTI HATAIOTHCS KPEOUTH (TYpHCTHYHA Taily3b, TOTEIHHO-
pecTopaHHMi Oi3HeC, MaJli pepMepChbKi rOCIOIapCTBa Ta 1H.), opMa BIIACHOCTI, HA SIKY HAJAIOThCS
KpPEAWTH Ta OCHOBHI MPUHIUIIY 11010 HA/IAaHHS KPEIIUTY.

[Tpu 3pilicHeHH] Tpoliecy HalaHHS MIKPOKPEAUTY IiIIMPUEMCTBAM MaJlOTO Ta CEPEIHBOTO
0i3Hecy (iHaHCOBI OaHKIBCbKI 1 HEOAHKIBCHKI YCTAaHOBH JOTPHUMYIOTHCS BCIX TIOJIOKEHb,
3aKJIaJCHUX 1 MPONMCAHMX Yy iXHIA BHYTPINIHIM TOJITHIN, sSKa po3pobjieHa Ha OCHOBI 3aKOHIB
Ykpainu, HOpMaTUBHO-TIPABOBUX aKTIB Ta MOJIOKEeHb HallioHaIbHOTO 6aHKY YKpaiHu.

CTpyKTypHO TIpoIieypa MiKpOKPEIUTYBaHHS MiANPHEMCTB MaJlOr0 Ta CEPEIHBOTrO Oi3HECYy
BKJIIOYa€ B ce0€ OCHOBHI CKJIAJIOBI:

» YMOBH HaJlaHHS MIKPOKPEIHTY;

» peanizallisi KPEIUTHOTO TPOJYKTY HAa PHHKY (IHAHCOBUX MOCIYr, TOOTO, TOIIYyK
MOTEHLIHHOro KIIEHTA;

» 30ip BIAMOBITHOI JMOKYMEHTAllli IIOMO MiSUTBHOCTI WIiAMPUEMCTBA, SIKE BHPIIIAIO
0(pOPMHUTH MIKPOKPEJIHT;

» aHaJi3 IIaTOCIPOMOXKHOCTI KJTi€HTA (ITiIMTPHEMCTBA);

» 30ip Ta oOpMIICHHS BIAIOBITHOI MOTOYHOI JOKYMEHTAIlil, HeOOXiMHOI UIs BEICHHS
KPEAUTHOI CIIPaBH KITI€HTA,;

» MOHITOPHUHT 33 BUIAHUM KPEIUTOM;

» 3a0€3leUeHHs 3BOPOTHOIO Jiajiory 3 KIIEHTOM IIOJ0 BYACHOTO BHKOHAHHS BCIiX
3000B’s13aHb, TOKJIAJICHUX HAa ITiITPUEMCTBO;

» 3aKpHTTS KPSAMTHOI CIIpaBH, Iiepeiada JOKYMEHTIB ISl apXiBHOT'O 30epiraHHsl.

OnHi€ro 3 BAXIMBUX OCOOJMBOCTEH MIKPOKPEIUTYBAHHS € OJHOpPITHA CUCTEMa OpraHizamii
KPEAUTHOTO MPOIIECY Ta METOIH OIIHKHU (DIHAHCOBOTO CTaHY MO3WYAIILHUKA, SIKi OEPYTh 32 OCHOBY,
TOOTO 0a3yroThCs Ha BUKOPHUCTAHHI TEXHOJOTIA TIPH KpPEOUTYyBaHHI 3a pPaxyHOK KOIITIB
€Bporneiicbkoro 0aHKy po3BUTKY Ta pekoHcTpykuii (€BPP) Tta «Himenpko-Ykpaincbkoro
douny» (HY®D) B pamkax KpeqUTHHX JIiHIN U MIATPUMKH MaJloTo Ta CepeHbOro Oi3Hecy.

TakuM 4YHHOM, BpaXOBYIOYH BHIIECHABEJACHE, MOXXEMO 3pOOWTH BHCHOBOK, M0 TIPH
MPaBWIBHO CKJIAJICHId MpOIeAypl HaJaHHS MIKPOKPEIUTY MiAIPUEMCTBY MalloTO Ta CEPEeIHbOTO
013Hecy He MOTpiOHO 3aTpadaru OaraTo yacy JJisi MOTO OJEp)KaHHS, a TAKOX IPH KOHCOJ1TOBaHIN
poOOTI BCIX CTPYKTYPHHUX MiIPO3MiTiB (hiHAHCOBOI YCTAaHOBH Y OAHKY JOCTAaTHHO OJHOTO JHS IS
3aTydeHHs] KPSIUTHUX KOIITIB IS MIAMPUEMCTBA, B HAIOMY BUIIQJIKY — MIKPOKPEIUTY.
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HCCJEIOBAHUE KOMILTEKCOOBPA3YIONINX CBOVCTB JUHEMHBIX
COIIOJIMMEPOB HA OCHOBE MOHOJ3TAHOJIAMUHOBOM COJIA
TENTUJIOBOI' O D®UPA 1,4-TUMAJEATIUNOKCAITAHA AKPUJIOBOM KUCJIOTHI
W MMOJUAKPAJIOBOM KUCJIOTHI
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OcoOblif kJlacc mpeAcTaBiAlOT uHTeprnonuMmepHbie Komiuiekcsl (MIIK), oOpa3zoBaHHBIE
MOJTMKAPOOHOBBIMU KHCIOTAMH C HEMOHOT€HHBIMHU TIOJMMEPAMU M CTaOMIM3UPOBAHHBIE CHCTEMON
BogopoaHbIx cBsize [1-3]. UIIK obnamaroT yHUKaIbHBIM HAOOPOM (U3UKO-XMMHYECKUX CBOMCTB,
OTJIMYAIONIMX OT CBOMCTB MCXOJHBIX KOMIIOHEHTOB [4-6]. B manHO#l paboTe wucciaenoBaHbI
KOMIUIEKCOOOpa3yIolie CBOWCTBA JIMHEWHBIX COMOJIMMEPOB HA OCHOBE MOHOJTAaHOJIAMHUHOBOM
CoJM renTuiIoBoro »dupa 1,4-qumanearauokcusTana, akpuiaoBoit kuciotsl (CILT MACI'OMAK) ¢
nonuakpuinoBoit kucnotoir (ITAK). Ilpu oOpazoBanum wuntepnoiumepHoro kommiekca CILJI
MACIT'OMAK u ITAK obpasyercst cuctema BOAOPOJIHBIX CBSI3€H MEXIY HMPOTOHOAKIENTOPHBIMU
rpynnamMu  3BeHbeB AK U mnporoHomoHOopHeiMM Tpynnamu 3BeHbeB [IAK, mno cxewme,
MPEACTABICHHON Ha PUCYHKE 1.

COOC;His
—f CH-CH CH—— CH};§ CH—CH 3
J 1 ' |
o-c c-o COOH
HC CH,
HC XS /Cﬂa

o--m-o-g-g-g-g

!
z-g-

Puc. 1. Cxema oOpa3oBanus Boaopoanbix cessei mexay CIIJI MACI'OMAK c ITAK

KomruiekcooOpazoBanue TOJUMEPOB MOCPEACTBOM BOJOPOIHOTO CBSI3BIBAHHS B BOJIHBIX
pacTBopax COIMPOBOXKAAETCS KOMITaKTH3alme makpomoiekyn, Beimagenuem UIIK B ocamok. Ilpu
ATOM KOOIIEPaTHBHOCTh Tpollecca M, Kak CIEACTBUE, PE3KOE YBEIMYCHHE MYTHOCTH CpEIbl
HaOmo1aeTcs Hike Kputuueckoil pH xommiekcooOpazoBanust (pHipur,). HeobxomumMo oTMETHTH,
YTO BBIIIE BENMUIUHBI PHipur. HAOMIOJACTCST pE3KOE YBEIWYCHNE BSI3KOCTH TOJMMEPHOTO PacTBOPA,
9TO CBSI3aHO C paspylieHueM KommakTHOW cTpyktypsl WMIIK. YcraHoBieHO, 4TO yBelHueHUE
conepxkanusi TuapododbHoro kommoHeHta B cocrtaBe CIINI MACI'ODMAK, cnocobctByer



208

MOBBIIICHUIO WX KOMILIEKCOOOpa3yromiel CIOCOOHOCTH B CHCTEME «HEHOHHBIA mommumep-TTAK.
Takxke wuccrmeoBaHbl OCOOCHHOCTH BIMSHHUS WOHHOW CHIIBI Ha KoMriuiekcooOpasoanue CILJI
MACI'OMAK - [TAK (puc.2).

1.0+
0.8 4
0.6 4
0.4
0.2

0.0

Puc. 2. 3aBUCHMOCTb ONTHYECKOM IVIOTHOCTH cMeceil pacTtBopa conosimmepoB MACI'OMAK
u [TAK ot nonHoii cuisl pacrsopa npu usmenenuu pH cpeast [MACI'IOM]:[AK]=75:25
M0 %, [MACI'OMAK]=[ITAK]=0.01M, Ccoau=0 (1), 0.005 (2), 0.01 (3), 0.1 (4)

Bunno, uro mis coctaBoB CIIJI MACI'ODMAK -ITAK (ITAK ¢ MM=3.8~105), HOHHAas cujia
SBIIICTCS  ONAronmpusITHBIM  (AaKTOPOM  JIJII  KOMIUIEKCOOOpa3oBaHUS ¥ €€  IOBBIINICHHE
COIMpPOBOXKAAETCA CABUTOM PHipur. B 007aCTh O0Jiee BBICOKMX 3HAYEHUMN, YTO CBHUJIETEILCTBYET O
MOBBIIICHUH KOMILJIEKCOOOPa3yIomIel ClIOCOOHOCTH MaKpOMOJIEKYJI B TAHHOW CUCTEME.

N3yueHnsl BIUsSHUE NPUPOIbI HU3KOMOJEKYISIPHOW cONM Ha BeTUYUHY PHipur. Y cTaHOBIIEHO,
YTO TIO CIOCOOHOCTH BO3JIEHCTBOBATH HA KOMIUIEKCO-00pa30BaHHE HU3KOMOJICKYJSPHBIE COJIH
pacnonaratotrcsa B cienytouieit nmocnenoarensHocty NH4Cl > KCl > NaCl, uro xoppenupyer ¢
W3MEHEHWEM HOHHOTO pajnyca KaTHOHOB. B paboTe Takke YCTaHOBJIEHBI OCOOCHHOCTH
KOMIUIEKCOOOpa30BaHusl U BBIABIEHBI ONTHUMAalbHBIE MapaMeTpbl pH U cTeneHb MOHM3AIMM TS
nontyuenus [1OK.
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HCCJIEJOBAHHUE 3@PEKTUBHOCTH HOBbBIX ITAB JUISA 3SAME/UVIEHHA S CPOKOB
CXBATBIBAHUA U PEI'YJIMPOBAHUSA CBOUCTB HIEMEHTHBIX U
MMUHEPAJIBHBIX TUCIIEPCHBIX CUCTEM
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Camanpnapos LK.
Hypmanosa MLJL.
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Axanemuun Hayk Pecniybnuku Y30ekucran, TamkeHT
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B nocnennee Bpems npobiieMa 3aMeJIEHHs] CPOKOB CXBaThIBaHUSI TAMIIOHAYKHBIX PaCTBOPOB
IIPU YKPEIUIEHUH TTTyOOKHX CKBaXXMH Ha HE(Th U ra3 CTAHOBUTCS aKTYyaJIbHOW, OCKOJIbKY OypeHue
IIPOBOAMUTCS HA MECTOPOXKAECHUAX TiayOokoro 3aneranus. bypeHue riay0OKuUX CKBaKUH
00yCIIOBIMBAET HEOOXOUMOCTh pa3pabOTKH KOMIO3ULIUHI C 3aMeJIEHHBIMH CPOKAMHU CXBaThIBAHUS
TaMIIOHAXXHBIX pacTBOPOB. Pemienne 3Toil 3a1aun BO3MOXKHO IyTeM J00aBICHHUS K TaMIIOHAKHBIM
pactBopam paziauudbix ITAB [1-3]. OmHako 10 cHX HOp MeXaHu3M aeicTBus U poib [TAB mpu
3aMEeJUIEHUHU CPOKOB CXBaThIBAHMS TAMIIOHA)KHBIX PACTBOPOB HE BBISABIIEHBI MOJHOCTHIO. [loaTOMy
nzyuenue s¢p¢exTuBHOCTH HOBbIX IIAB Ha 3ame/uieHHs CPOKOB CXBAaTbIBAaHMSI TaMIIOHa)KHBIX
pPacTBOpPOB UMEET OOJIbIIOE MPAKTUYECKOE U HAYYHOE 3HAUCHUE.

Hosbie ITAB Obutn mosydeHsl Cynb()UpPOBaHHEM CMECU apOMAaTHYECKHUX YIJIEBOJIOPOJIOB,
stepuduKaIel 1 HeUTpanu3aluei TpoaykTa peakiuu. B pabore u3yueno BnusHue HOBbIX [IAB
Ha TEXHOJIOTMYECKHE CBOMICTBA TaMIIOHA)XHBIX pacTBOpOB. lccinenoBaHus INOKa3aiu, 4TO HOBBIE
MTOBEPXHOCTHO-AKTHBHBIE MIPOU3BOJIHbIE apoMaTHYECKHUX yIJI€BOJIOPO/IOB SIBIISIIOTCS
3GGEKTUBHBIMU  3aMEIIIUTENSIMH  CPOKOB  CXBAaThIBaHMsS TaMIIOHAXHBIX pacTBopoB. Ilpu
ONTHUMAJIbHBIX KOHIEHTpanusax Takux I[IAB, cpoku cxBaThIBaHHMS TaMIIOHA)XXHBIX PacTBOPOB
YBEJIIMUUBAETCSI 1O 5 4acoB. AHalN3 IOJIYYEHHBIX pE3YyJlbTaTOB IOKA3bIBAET, YTO HAIM4YUE B
CTpyKType Monekyn usydeHHbix [IAB apomarmyeckoro Kosblla, KapOOKCHUJIBHBIX TpyHmn U
CIIO’)KHO3()MPHBIX CBsI3eH yCHIUBAeT UX 3((PEKTUBHOCTh 3aMEUIEHUS] CXBAThIBAaHUS TaMITOHAKHBIX
pactBopoB. [Ipu 3TOM ycTaHOBIEHA, YTO HAJUYME OAHOW T'MAPOKCHIBHOHN TPYIIIBI B CTPYKTypeE
Mosiekyn [IAB sBnsercs ontuManbHOM [UId 3aMeNJIEHMs CXBaTblBaHUA. PocT KoinudecTBa
TUIPOKCWIBHBIX TIpynn B CTpykType Mousiekyn [IAB ymenpmaer ux s¢dexrtuBHocTs. Ilo-
BUIMMOMY, 3TOT pe3yjbTaT CBsi3aH C TUApodUIM3alMed LEMEHTHBIX YacTUI] C YBEJIUYEHHUEM
COJep’)KaHUsl TUIAPOKCUIBHBIX rpynn. HMHTepecHO Takke OTMETUTh  BIUSHHE  JUIMHBI
YIJI€BOJIOPOAHOIO paaukana n3ydeHHbIX I1IAB Ha cpoku cXBaTbIBaHHMS TaMIIOHAXHBIX PACTBOPOB.
HccnenoBanusamMu  yCTaHOBIEHO, YTO C POCTOM [UIMHBI yriaeBojgHOro paaukana IIAB,
5G(GEKTUBHOCTh  3aMEUIEHUS]  CXBAThIBAaHMS ~ TaMIIOH@KHBIX  PAacTBOPOB  YBEIMYUBAETCH.
[TonydeHHble pe3ynbTaThl MOKa3alu, YTO MPU HU3KUX KOHIEHTpauusax 3amenstonuii agpdext [TAB
JMHENHO pacTeT C YBEIMYEHHUEM MX KOHIIEHTpAllMM M NOBEPXHOCTHOM aKTUBHOCTH. IIpu HM3KMX
koHUeHTpauusx [IAB naOmrogaerca oOpa3zoBaHUE aJCOPOIMOHHBIX CIIOEB, YTO MPHUBOJIUT K
YMEHBIIECHUIO THIpaTallii EMEHTHBIX YacTHil. OgHako mpu 0ojiee BHICOKMX KOHLEeHTparusax [TIAB
(Beime KKM) sddexkTuBHOCTS 3aMeasIeHUs] CXBAaThIBaHUSI LIEMEHTHBIX CYCIEH3UH CYIIECTBEHHO
YBEIUYMBAETCS. DTOT pe3yJbTaT CBS3aHO C COPOIMEd MMILEISPHBIX YacTHI] Ha MOBEPXHOCTU
[[EMEHTa, 4YTO OOYyC/IaBIMBAaeT IMOBBIIIEHHOW arperaTMBHON yCTOWYMBOCTU JUCIEPCUH, U
COOTBETCTBEHHO, YMEHBLIEHHE CKOPOCTH CXBaThIBAHUS LIEMEHTHON MacCBhI.
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JOCHIIKEHHSA ®AKTOPIB KOHKYPEHTOCITPOMOXKHOCTI
JbOHAPCTBA YKPAIHU

JlimonT A.C.

KaHIUIaT TEXHIYHUX HAYK, CTapIINi HAyKOBUI CIiBPOOITHUK, JOIEHT
JOTIEHT Kadenpu «ArpoiHKeHepis»

KuTOMUPCHKUI arpoTeXHIYHUN KOJIeIK

B nemanexomy mmuynoMmy YkpaiHa BupoOisuia 10 17% cBiToBoro o0csary BHUPOOHHIITBA
JILOHOBOJIOKHA [1], @ Th0HApCTBO OYII0 randy33to, o B HAWOLIBIIIN Mipi 3a0e3meuyBaio eeKTuBHE
(GyHKIIOHYBaHHS 1 NMPHOYTKOBICTH TOCIOJAPIOBAHHS BEIMKOTOBAPHHUX CLIBCHKOTOCIIOAAPCHKIX
MiApUEMCTB xuToMupcbkoro Ilomices Ykpainu [2]. IIpore 3a ocTaHHI AeCATUPIYYS JILOHAPCTBO B
VYkpaini 3a3Hano 3HauHOI Kpu3M 1 3aHemany. Cepea HHU3KM TPUYMH IOTO BKa3ywTh [3] 1 Ha
3HIDKEHHSI KOHKYPEHTOCIPOMOXKHOCTI BHpPOOHHMIITBA JIbOHY-JOBIYHLA. 3a JITEpaTypHUMH
okepenaMd  [3] KOHKYPEHTOCIPOMOJXKHICTh JIhbOHAPCHKOT Taly3l 3HAYHOI MIpOI 3YMOBJICHA
YPOKalHICTIO 1 COOIBAPTICTIO JILOHOMPOAYKIIII.

Ha ypoxaiiHICTh JHOHY-JOBI'YHISI KpiM IHIIMX YWHHHUKIB BIUIMBaIOTH [4] po3mip
JBOHOCIIOYUX MIAMPUEMCTB 3a IUIOMIAMH pPUDIL 1 TOCIBY JIbOHY-IOBTYHIIS, PO30PaHICTb
CUIBCHKOTOCIIOIAPCHKUX YTi/b, KOHIIEHTPAIlisl TOCIBIB JIbOHY-IOBTYHIS, TEXHIYHAa 1 KaJapoBa
3a0e3neyeHicTh  miAnpueMcTB.  HalOinbln — y3aragpHIOIOUMMH — MOKa3HUKAMH  TEXHIYHOI
3a0€3MeYeHOCTI CIIThCHKOTOCTIONAPCHKUX MIAIMPUEMCTB € TPAKTOPO- 1 MamuHo3a0e3nedeHicTs. 1o
CTOCY€TbCA KaJpoBoi 3a0e3MeueHoCTi, TO TYT BKaXEMO Ha 3a0e3MeYeHICTh MiAIPUEMCTB
MeXaHi3aTopaMH 1 3aBaHTAXCHHS HUMH IH)XKCHEPHHX NpAIliBHUKIB. 3aBaHTaKEHHS 1H)KEHEPHHUX
MpaliBHUKIB MEXaHi3aTopaMu OIlIHIOBaja 3a YHUCIOM MEXaHi3aTOpiB B PO3PaxXyHKy Ha OJHOTO
IHKeHepHOro mpaiiBHUKa. KpiM mepepaxoBaHMX YWHHHKIB YPO)KaWHOCTI JIbOHY-JOBI'YHIISI CIiJT
BUJUTUTH OKPEMI arpOTeXHIYHI MPUIOMH 1 3aX0AH, IO mepeadayeHi TEXHOJIOTIE BUPOIIYBaHHS 1
30upaHHs KyJabTypH. AJe 1€ BKE IHIIE MHUTaHHA. YPO)KaiHICTh HAciHHSA 1 BOJIOKHA 3a
JOCTIKEHHSIMU SIK pe3yIbTaTUBHI O3HAKHM KOIMBaIKCS B Mexax BianosiaHo 0,96—6,60 /rai 1,96—
12,80 n/ra.

Po3opaHicTh  CUIBCBKOTOCIIOAAPCHKUX — Yrifb 3MiHIOBajacs B Mexax 38,2-83,1%.
VYpoxaliHICTh HACIHHS 1 BOJIOKHA JIbOHY-JIOBTYHIIS 3aJIe)KHO BiJl PO30pPAaHOCTI 3pocTraja 3a
CMOBUIBHEHO 3pOCTAIOUUMHM TinepOojamMu. 3 MiABHUIIEHHAM poO30paHocTi yrigs noHax 50%
3pOCTaHHS ypO’KallHOCT1 HACIHHS 1 BOJIOKHA YIOBUIBHIOETHCS, CSATAlOYU 32 aCUMIITOTAMHU Tinepoos
MaKCUMaJIbHUX 3HaueHb HaciHHA 3,89 1 BonokHa 11,43 m/ra. 3a po3paxoBaHUMHU Koe(illileHTaMU
nerepMminanii 4,2% Bapiauii ypoxkaifHocTi HaciHHS 1 7,3% Bapiamii ypoailHOCTI BOJIOKHA
MPUYMHHO 3yMOBJICHI Bapialli€lo pO30paHOCTI CIbChKOTOCTIONAPCHKHUX YT1/Ib.

3MiHa ypOXKaMHOCTI JTHOHOMPOAYKIIIT 3aJI€KHO BiJI TIJIOMII PL/UIL B MiJAMPUEMCTBI Ta TUIOMT 1
KOHIIEHTpALlli MOCIBIB JbOHY-JAOBI'YHIISI ONUCYETHCSI BUMYKIMMM MapabojiaMH JPYroro Mopsaky.
JocmimxeHHs: mapadoyl Ha €KCTpeMyM I0Ka3ajo, M0 YPOKaWHICTh HACIHHS 3aJIeKHO BiJ ILUIOII
pULIL Ta TUIONI 1 KOHIEHTpalii MOCIBIB JbOHY-OBIYHII MAaKCUMI3yeThCsl BIAMOBITHO 3a 3250 Ta
309 ra i 8,6%. HaiiGinpima yposkaifHICTh BOJIOKHA Ma€ Micile 3a mronii punt 3444 ra Ta moiomi i
KOHIIEHTpALlli MOCIBIB JIbOHY-IOBI'YHIS BianoBiaHo 323 ra i 10%. 3a onTuManbHUX IUIOLI P,
IUIOHII 1 KOHILIEHTpALii MOCIBIB JIbOHY-TOBTYHIIS YPOXKalHICTh HaCclHHA CTaHOBUTH 2,84—-2,98 1/ra 1
BoJIoOkHA — 5,91-8,64 1/ra.

VYpoxaliHICTh JIbOHONPOAYKIT 3al€KHO BiA TPaKTOpo3a0e3MedyeHOCTi MiANPUEMCTB
CTHOBUILHEHO 3pOCTa€ 3a PIBHAHHSAMU TiNepOOJ, aCUMOTOTH SIKUX BHU3HAYAIOTh MEXI IiJBUIICHHS
YPOXKaWHOCTI KyJIbTYypH TUTBKH 32 PaXyHOK TpakTopo3ade3neueHocTi. Takorw MeXero /st HaCIHHS €
ypoxainicte 4,81 1w/ra, a gana BomokHa — 12,80 m/ra. 3’scoBaHo, IO 3a 3MiHHU
TpakTtopo3abesneuenocti Big 1,10 mo 1,75 TpakroposabesneyeHicts 1,40 € MeXKer0 MiIBUIICHHS
YPOXKaHOCTI JTbOHY-IOBIYHIIS.
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3MiHa ypo’KaHOCTI HACIHHS 1 BOJIOKHA 3aJIEXKHO BijJl MalTMHO3a0€3MeueHOCTI MiANPUEMCTB,
mo komuBanacs Big 1,10 go 4,04, onmucyeThcsi PIBHIHHSAMH NPSIMUX 3 JOJATHUMH KyTOBUMH
Koedimientamu. [3 30UIBIIEHHSM MAaIIMHO3a0€3MEYCHOCTI HAa OJUHMIIO YPOXKAMHICTh HACIHHSA
3poctae Ha 0,75 1/ra, a BosiokHa — Ha 1,83 m/ra.

3a0e3neueHIiCTh MIANPUEMCTB MeEXaHI3aTopaMH 1 3aBaHTAXEHHS HUMH 1HXCHEPHHX
MpaIiBHUKIB 3MIHIOBAJIUCS B MeKax BiamoBinHo 1,21-3,45 1 6-45. YpoxaliHicTh HACIHHS 1 BOJIOKHA
3aJIeKHO BiJ 3a0e3MEeUeHOCT] MIANPUEMCTB MEXaHi3aTOpaMu 3pOCTa€E 3a MPAMOJIHITHUMU
3ayieKHOCTAIMU.  [limBUIICHHS 3a0€3MedYeHoCTi MiANPHEMCTB MeEXaHI3aTopaMd Ha  OJUHUIIIO
CYIPOBOJUKYETBCS 3pOCTAHHAM ypOoXKaiHOCTI HaciHHg Ha 1,91 1/ra, a BoiokHa — Ha 4,68 1/ra.

YporkaliHiCTh HaCIHHS 1 BOJIOKHA 13 301IBIIICHHSIM 3aBaHTA)KEHHS 1H)KCHEPHUX TPAIIBHUKIB
MeXaHi3aTopaMH 3MEHIIYEThCS 3a TinepOONiYHMMH KPUBHUMH 1 NPOTHO30BAHO 32 AaCUMTOTAMHU
rinepbo71 MOXYTh CSITraTH MiHIMaJIbHUX 3Ha4YeHb HaciHHA 0,95 m/ra 1 BosokHa 2,93 1/ra. I3
30UTBIICHHAM YHCJIa MEXaHi3aTopiB, SKI MPUIAJAl0Th Ha OJHOTO 1HKEHEPHOTO MpaIliBHUKA ITOHA]
30 mronei, IHTEHCUBHICTh 3HM)KCHHS YPOXKAMHOCTI JIbOHOMPOAYKITi HAJATO YIMOBUILHIOETHCS. Take
3aBaHTa)KEHHS I1H)KEHEPHUX MPALIBHUKIB CJiJl BBAXATH TPAHUYHUM, 3 TEPEBHUIICHHAM SKOTO
BTPAYa€ThCS KEPOBAHICTh BIAMOBIAHUMH MIAPO3IIJIaMH UM KOJICKTUBAMH.

B nuTaHHAX MiABUIICHHS €(EKTHBHOCTI BUPOOHHUIITBA POLICHIIEBOI JILOHOTPECTH BAXKIIUBE
Miclle 3aiiMae TMOINYK YWHHHUKIB 1 3 sACyBaHHS IX BIUIMBY Ha COOIBapTICTh IIbOTO BUAY
asoHonpoayKiii. Cepes HU3KM MOXKIIMBHX YMHHUKIB 3YMMHWIMCH HA TUIOUI PULT B MiJIPUEMCTBI,
10 BU3HAYae€ X po3Mip 1 yMOBH BHKOPUCTAHHS 3ac001B MexaHi3allil, KOHIIEHTpaIlii MOCiBiB JIbOHY-
JOBT'YHIIS, 3a0€3MeUeHOCT] MiIMPUEMCTB MEXaHi3aTOpaMH, TEXHIYHIA OCHAIIEHOCTI MiAIPUEMCTB,
SKY OI[IHIOBAJM HAMOLIbII y3arabHIOIOYUMHU MTOKa3HUKaMH — TPAKTOPO- 1 MAaIIMHO3a0€3MeYeHICTIO,
Ta IHTEHCHBHOCTI BHKOPHCTAaHHS MAIIMHHO-TPAKTOPHOTO TMAapKy, 3a OI[IHHUNA ITOKA3HUK SKOi
MPUUHATO KOedIiEHT 3MIHHOCTI POOOTH TpakTOpHOro mapky [5]. B mocmimkenHi mepepaxoBaHi
MOKAa3HUKM BH3HA4YeHI 3a (pakTopiaidbHI O3HAKH, a 3a pPEe3yJbTaTHBHY IPHUHATH COOIBapTiCTh
BUPOOHULITBA POLLIEHIIEBOT JILOHOTPECTH.

B sikocTi BUXiIHUX JaHUX BUKOPUCTaHI Marepianu (QyHKIIOHYBaHHS 52 BEIMKOTOBAPHHX
JILOHAPCHKUX arpapHUX MignpueMcTB JKUTOMUPCHKOT 001acTi B POKH IHTEHCUBHOIO 1 CTaOUIBHOTO
JBOHAPCTBA B YKpaiHi, KOJIM MOCIBHA IUJIOLIA JbOHY-IOBI'YHIS B MiAnpHeMcTBax KuTomMupHiyHu
y3arajibHEHO B cepeHbOMY cTaHoBMiIa 60,3 THc. ra. 3a HasBHOIO iH(popMaliero B KutoMupchkii
00JacTi B OCTaHHI POKM TOCIBHA TUIONIA JTHOHY-IOBrYHIIS craHoBuia 0,3 Tuc. ra. 3rajaemo, 1io,
HamnpuKiaJ, Y BEIMKOTOBAPHOMY CLIbCHKOIOCHOJApChKOMY, IO Oysio po3TamioBaHe B ¢. MeneHi
Kopocrencrkoro paitony JKutomupcebkoi 061acti, mociBHA IUIOIIA JIOHY-A0BIYyHIIS cTaHoBMIa 500
ra.

B nocnimkeHH1 MK pe3yJbTaTUBHOIO 1 (JaKTOpiaIbHUMH O3HAKaMH BU3HAYallld MOKa3HUKU
KOpPEJSLIMHOrO 3B’SI3Ky, 3’SICOBYBAIM XapakTep 1 (GopMy KUIbKICHMX 3B’S3KIB Ta BHM3HAYaJlUd
BIJIMOBIAHI  PIBHSIHHS perpecii 3 po3paxyHKOM TIIOKa3HHKa OILIHIOBaHHS BUPIBHIOBAHHS
eKCIIepUMEHTAIbHUX JaHUX 1 TOMUJIOK PiBHIHb perpecii.

Co6iBapricth 1 11 Tpectu konuBanacs Big 15,0 1o 43,9 rpomosux ogunuik (rp. o). [lnoma
puLIl B MIANPHEMCTBAX, KOHILIEHTpALlisl MOCIBIB JIbOHY-IOBIYHLS, 3a0€3MeUeHICTh MiJIPUEMCTB
MeXaHI3aTopaMHu, TPaKTOpPO- 1 MaIIMHO3a0e3MeUYeHICTh Ha KOE(QIIIEHT 3MIHHOCTI pPOOOTH
TPAKTOPHOTO MAapKy KOJMBAIUCS B MeXax BinmoBigHo 683—-5597 ra; 4,2-13,6%; 1,21-3,45; 0,61-
1,75; 1,21-3,45 Ta 1,00-1,52.

Co06iBapTicTh TPECTH 3aJIeKHO Bij IJIOI PULI 1 KOHLIEHTPALil MOCiBIB JbOHY-AOBI'YHIIS B
MIJIPUEMCTBI Ta X MalInHo3abe3neueHo T 1 Koe(ilieHTa 3MIHHOCTI pOOOTH TPAKTOPHOTO MapKy
13 30UIBIIICHHAM NEpepaxoBaHUX (DaKTOpiabHUX O3HAK KPUBOIIHIHHO 3MEHIIYETHCS 1 OMUCYETHCA
PIBHSHHSAMU CHAJHUX Tirepoot.

I3 36impmIeHHsM Mol pint B mianpueMctsi Big 1000 1o 2000 ra cobiBapTiCTh TpecTH
3HIKYeThCs Ha 23,4%, Big 2000 go 3000 ra — Ha 10,2%, Bix 3000 no 4000 ra — Ha 5,7%, a Big 4000
1o 5000 ra Ha 3,6%. 3 mepeBHIIeHHIM IuToIi MoHaK 2650 ra cobiBapTICTh TPECTH 3HUKYETHCS
CHOBIJTbHEHUMHU TEMITAMH 13 3HAUEHHSMH B MEXaX MOMHUJIKUA PIBHSIHHS perpecii.

Co0iBapTicTh TPECTH 3aJEKHO BiJ KOHIEHTpalii IOCIBIB JIbOHY-JOBIYHIS HaWOLIbII
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IHTCHCUBHO 3HIDKYEThCS 13 30UIbIICHHSIM He3anexHoi 3MmiHHOI 10 10%. 3 mopanbmmm
30UTBIIEHHSM  KOHIIGHTpAIlli TOCIBIB  1HTEHCHUBHICTh  3HIDKCHHS  COOIBApTOCTI  TPECTH
YIIOBUTBHIOETHCS.

3a XxapakTepoM 3MIHM 1 TEMIIOM 3HI)KCHHS COOIBapTOCTI TPECTH 3aJeKHO BIJ
MaInHO3a0€3MeYeHOCTI MiIPUEMCTB J0XOJAUMO BHCHOBKY, IO MAIIWHO3a0€3MEYeHICTh MOXKE
Oyt oOMeXeHa 3HaYeHHsM 2,5. ACHMIOTOTH TiNepOONIYHUX PIBHSAHB 3MIHM COOIBApPTOCTI TPECTH
3aJIeKHO BiJ TUIONI PULI, KOHLEHTpAIii MOCIBIB JIbOHY-AOBI'YHISI Ta MAalIWHO3a0e3Me4eHOCTI
MIITPUEMCTB JOPIBHIOIOTH BiAmoBigHo 19,46 Tta 16,62 1 17,46 rp. oA., IO € 03HAKOIO TPAHUYHOTO
3HWKEHHSI COOIBapTOCTI TPECTH B JAOCHIPKYBaHMX NApHUX 3B’A3KaX. 3a MaKCHUMaJIbHOI
coOiBapTocTi Tpectu 43,9 rp. ol oepKaHi 3HaYSHHsI aCUMITOT BU3HAYAIOTh PE3epPBHU 11 3HIKEHHS
3a paxyHOK JOCIIJUKYBaHUX YMHHHUKIB (IJIOHII piUTi, KOHIIEHTpALii MOCIBIB JIbOHY-JIOBI'YHIIS Ta
MalIuH03a0€3MeUYeHOCT] M1ITPUEMCTB).

3a 3HaueHHsAM KoedimieHTa merepminHamii Bapiaris koedimienta 3MiHHOCTI Ha 29,6%
MPUYMHHO 3yMOBJIIOE€ Bapialliro co0IBapTOCTI TPECTH. 3a MIHIMAJIBHOTO KoedillleHTa 3MiHHOCTI
co0iBapTICTh TPECTH OPiBHIOE 0113bK0 30 Tp. O11., a 32 MAKCUMAIILHOTO — JISJABE-JIC/IBE TIEPEBUIITYE
20 rp. on. IligBumenHs koedilieHTa 3MIHHOCTI Ha 30UpaHHI JHOHY-IOBIYHISI OOMEXKEHE
METEOPOJIOTIYHUMH YMOBAMH JIbOHO30UPAILHOTO TIEPioy.

I3 30impmIeHHsAM 3a0€3MEYEHOCTI MIAMPUEMCTB MeXaHi3aTopaMu COOIBapTICTh TPECTH
3pocTae 3a eKCIoHeHTor. HaiimeHma coGiBapTiCTh TpPEeCTH, IO HE3HAYHO nepeBuiryBana 20 rp.
0JI., oJIepKaHa 3a 3a0e3IeueHOCTI MexaHizaropamu Oym3bko 1,5. HaiiGinbina co0iBapTicTh TpecTu
6mu3pk0 40 Tp. 0/1. 3a 3AIHCHEHUMH TPYITYBaHHSIMHU OficpKalia 3a 3a0e3MeYCHOCTI MEeXaHi3aTopamHu,
10 JOPiBHIOE Maibke 3,5 MexaHizaTopa Ha TPaKTop.

3a pe3ynbraraMu 00pOoOKH EKCTICPUMEHTAIBHUX JaHUX 3MiHY COOIBAPTOCTI TPECTH 3AJICHKHO
BiJl TPakTOp03abe3MeueHOCTi MiANPUEMCTB 3aJOBUIBHO ONHCYE YBIrHyTa mapadoja Apyroro
nopsaky. Ilpw 1bOMYy TIOKa3HWUK OIIHIOBAHHS BHPIBHIOBAHHS CKCIICPUMEHTAIBHUX 3HAYCHB
cobiBaprocTi 1 1 TpecTm Ha3BaHUM PIBHSIHHSAM KpPHBOJIHIMHOI perpecii mopiBHioBaB 0,086, a
MMOMUJIKA PIBHSIHHS perpecii cranoBwuia 5,74 rp. ox. JociipkeHHs mapaboiiigHOro PIBHSHHS Ha
eKCTpEeMyM IMOKa3ajo, [0 cOoOiBapTICTh TPECTH MIHIMI3YEThCS 3a TpakToposadesnedeHocTi 0,94.
3MeHIIeHHsl TpakTopo3abe3nedeHocTi a0 0,72 BUKIMKae MIIBUIIEHHS COOIBapTOCTI TPECTU Ha
4,9%. 31 301IbIIEHHAM TpakTOpo3ade3neyeHocTi 10 1,64 cobiBapTicTh TpecTH 3poctae Ha 51,2%.

3a IHTEHCUBHICTIO 3MEHIIEHHS] CO0IBapTOCTI TPECTU 3AJIEKHO BiJ AOCIIIKYBAaHUX YNHHUKIB
IUIOIIA PU/UTl B JIbOHApChKUX (popMyBaHHAX Mae OyTu oOMmexeHa 3HaueHHsAM 3000-3140 ra [5],
KOHIIGHTpallisi TOCIBIB  JIbOHY-JIOBTYHIII Mae Oyru B Mexax Bim 8,6 g0 10,0%,
MalIMHo3a0e3MeyeHIicTh — Bif 2,2 110 2,5, a KoedilieHT 3MIHHOCTI OBHHEH OyTH HE MeHIuM 1,25.
Co0iBapTiCTh TPECTH MIHIMI3YEThCA 3a TpakTopo3adesneueHocTi 0,94, a ocTaHHs 3a YPOKAMHICTIO
JOHY-AOBI'YHIIS Mae OyTH oOMeskeHa 3HaueHHsAM 1,40. 3a xapakTepoM 3MiHH cO0IBapTOCTI TPECTH
3aJIe)KHO BiJ 3a0€3MEYeHOCTI MIANPUEMCTB MEXaHI3aTOpaMH OCTaHHS OpPIEHTOBHO HE IOBHHHA
nepesuiyBatu 2,0.
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OCOBJINBOCTI OBPOBKHA TPAH3AKHII71 CHUCTEMOIO BITKOIiH

Jlykamyk L.A.

cryneHTka HaiionansHoro yHiBepeuteTy «OCTpo3bKa akaieMis
Hayxkosuii kepienux: Hedzseooscvra O.€.

BUKJIaJa4 KadeIpu eKOHOMIKO-MaTeMaTUYHOTO0 MO/IETTIOBAHHS
Ta iHhOpMAaIIHHUX TEXHOIOT1!

[TpoTokoun Bitcoin moOynoBanuii Ha OOKYeHI. Y MOCHIIHUIBKINA POOOTI, IO MPEACTABIISIE
nudpoBy BamOTy, TBopelb OiTKoiHA mia mceBmoHiMoMm Cartomni Hakamoro Ha3BaB ii «HOBOIO
€JIEKTPOHHOIO CHUCTEMOIO TOTIBKH, $Ka € IIOBHICTIO OJHOPAHIOBOIO, 0e3 JOBIpeHOI TPeThol
CTOpOHU». BaXMBO pO3yMiTH, 110 OITKOIH IPOCTO BUKOPUCTOBYE OJIOKUEHH SIK 3aci0 MPO30poro
3aMKCy KHUTH TJIaTEXKIB.

ITicnst Toro, sIK TpaH3aKLii FeHEPYIOTHCSI KOPUCTYBAa4aMH, BOHU HAJICUJIAIOThCS HA BCl MOBHI
By3iu aiisi nepeBipku. Ilicis nmpuiiomy iHdopmarii By3on 30epirae TpaH3akiii B WOTO Iysi s
MalHIHTY (MeMImy’d), 1 OdiKye MiaTBep/keHHs. KpiM Toro, moBHHI BY301 MOXE BUOpaTu
HEeMATBEP/DKCHI TpaH3akiii B pe3epBi Ui JOJaBaHHS B HOBHU OJIOK TpaH3aKIild, 1 BUKOHATH
MaiHiHT, 100 pO3B'A3aTH MaTeMaTHYHY TOJIOBOJIOMKY, SIKY 3a/a€ OITKOiH, 0O OTpUMATH IIPABO
naoAaTy OJOK 10 KHUTHU. SIKIIO MOMIYK KIIF04Ya PO3B'A3Ky YCHIIIHUH, el HeIOAaBHO 3T€HEPOBAHUI
050K AoJaeThes 10 OioKYeiiHa, 1 15 iH(hOopMallisd HAACUIAETHCS BCIM By3JIaM.

Ha xoxxHOMY BY3I1i IepeBipsAETHCS AIHCHICTh 3HOBY 3r€HEPOBAHOIO OJIOKY. SIKIO MIMCHICTH
HiATBEP/XKEHa KOHCEHCYCOM, OHOBJICHMH OJIOKUeiH mpuiiMaeTbecs, a TpaH3aklii B HOBOMY OJIOIIi
nepeBipsroThes. Taki mepeBipeHi TpaH3akKiii BUAATISIOTHCS 3 MEMITYJTy Ha KO)KHOMY TIOBHOMY BY3ITi,
SIKMI NOTIM MOBTOPIOE BUIIE3a3HAUEHUI ITpoLec.

[adopmartisi y moBHOMY BY37i OiTKOiHA CKIIaa€eThes 3 ABOX 4acTUH. O/lHA YacTHUHA 3aIHCIB
- iH(opMaIlis 3 KHUTH, SIKa € 3arajJbHOIOCTYITHOO, Ha3UBA€EThCA I100anbHa iH(popMalliiHa 4YacTHUHA,
10 MICTUTH KUIBKICTh TPaH3aKIliil y Ojo11i, oro maiHep, po3Mip OJ0Ky B OaiiTax, MiTKa 4acy abo
yac reHepauii 070Ky, 1 cepelHs KOMicid 3a TpaH3akuiio Onoky. IHma (JokanbHA) YacTHHA, MPU
MpUEAHAHHI HOBOTO €JIEMEHTA JI0 MOBHOTO OJIOKY, 3alUCy€ JOCTYMHY 1H(OpMaIliio Mpo CTaTyc
MEMITYIly Y TEpMiHax, po3Mipax Ta KOMICii TpaH3aKIii, 10 BiACTAIN B MEMITYJI.

[IpaBo BiacHOCTI Ha OITKOiH MO CYTI 3BOJUTBHCS /10 JBOX YMCEN: BIIKPUTOTO MPHUBATHOIO
KJTt04a. Xell BIIKPUTOTO KII0Ya, KM HAa3UBAETHCS aJlpecoro, — 1€ TOH, AKUH BiIOOpakaeThcs B
Osokuelini. BukopucranHs xemry 3abes3nedye g0AaTKOBUM piBeHb Oesneku. [1[o6 oTtpumaru
OITKOTHM, BIAMPABHUKY JOCTaTHbO 3HATH Bally aJpecy. BiAKpUTHI KIOY € MOXIAHUM Bif
MPUBATHOTO KJIIOYA, SIKMI HEOOX1JHUH I BiAMpPaBKU OITKOIHA Ha 1HITY ajnpecy. CucTema J03BOJIs€E
JIETKO OTPUMYBATH Tpolli, ajge Juid iX HaJCHJIaHHsS MOTpiOHa mepeBipka ocoOu. I1lo6 oTpumaru
JOCTYIl 70 OITKOiHIB BUKOPUCTOBYETHCS TaMaHEllb, KU sBisie co0or0 Habip kitodiB. Bonwu
MOKYTh MaTH pi3Hi popMu, Bii CTOPOHHIX BeO-10aaTKiB 10 QR-KomiB.

binpuricte KopucTyBauiB, gKi OepyTh ydacTb y Mepexi Bitcoin 3a MexaMu CHUIBHOTH
MaiHiHTY, 3a3BHYail KyIylOTh CBOi 3amacu KpUITOBAIIOTH uepe3 Oipky. Lle onmaiin-nutatdopmu,
SK1 TIOJIETLIYIOTh TpaH3akLii 3 O1TKOTHAMH Ta IHIIUMH HU()POBUMH BaJIIOTaMHU.

Bipxi 6iTkoiH, Taki sk Coinbase, 00’€IHYIOTh YYaCHUKIB PHHKY 3 YChOTO CBITY, 1100
KyIyBaTH Ta MpojaBaTd KpunrtoBamtoTh. Lli Oipxki cTaioTh Aenani MOMYJISpHIIIUMHU (SK 1 cama
KPUNTOBAIIOTA), 1 B XO/[I CBOTO PO3BUTKY CTUKAIOTHCS 3 PI3HOTO POAY IOPUAMYHUMHU IpoOiIeMaMu
Ta npobremamu Oe3nekud. OCKUIBKM YpAIud B yCbOMY CBITI PO3IJISIIAIOTH KPHUNTOBATIIOTH I1O-
pi3HOMY: OJIHI - SIK BaJIOTY, 1HII - SIK KJIaCc aKTHBIB — IpaBHJIa, IO PETYJIOI0Th KYIIBIO Ta
Mpo1aXK OITKOIHIB, € CKJIATHUMU 1 TOCTIHHO 3MIHIOFOTHCS.

[Tincymyemo: OITKOTH BUKOPUCTOBYE KpunTorpadito 3 BIAKPUTHUM KJIIOYEM  JUIS
3a0e3neyeHHs LUTICHOCTI TpaH3akLid, cTBopeHuX y Mepexi. [l{o6 mepenatu OITKOTH, y KOXHOTO
y4YaCHMKA € MapH BIIKPUTHX 1 3aKPUTHX KIIOUIB, SIKI KOHTPOJIIOIOTh YaCTUHH OITKOiHIB, SIKUMH BIH
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BoJiotie. BinkpuTnii kimod — 11e Habip OykB 1 uudp, AKMMU KOPUCTYBA4 MOBHHEH MOIUTUTHCS, 1100
oTpuMatu KomTH. Ha BimMiHY BiJ IIbOTO, IPUBATHUN KJIIOY CII1J] HAIIHHO 3aCEKPETUTH, OCKIIBKH
BiH JI03BOJISiE BUTpayaTd OyJb-sKi KOIITH, OTPUMAaHI TIOB’S3aHUM BIIKPUTUM  KIIOYEM.
BukopucToByroun npWBaTHUN KJIHOY, IOB’S3aHUN 3 iXHIM OITKOHHOM, KOPHCTYBad MOXKE
HiAMACYBATH TPaH3aKIii 1 TaKuM YUHOM IIepellaBaTH 3HA4YCHHsS HOBOMY BIAcHUKY. [loTiMm
TPAH3AKIIIsl TPAHCIIIOETHCS B MEPEXKY JJIs BKIFOUEHHS B OJOKYEHH.
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BUKOPUCTAHHS TEXHIYHUX 3ACOBIB HABUAHHS HA 3AHSITTSX 3
YKPAIHCBKOI MOBHA

Mikpokosa K.O.

KaHauIaT (PioJoriuHUX HayK, BUKJIaad BUIIOI KaTeropii

BCII «®axoBuii kojiepxk MHUKOJIaiBCHKOTO HAIIOHATLHOTO YHIBEPCUTETY
imeni B.O.CyxomanHcbKOro», M. Mukomnais, Ykpaina

B cyuacHiii ocBiTHIN cucTeMi BiIOYyJHCS JTOKOpiHHI 3MiHHM, TIOB’s3aHi 3 iH(pOpMAaTH3aLIE0
cycmiyibcTBa. TeHACHINT 0 AUCTAHTH3AIll HAaBYaJIbHOI iSJILHOCTI BUMAararmTh BiJ BHUKJIAJIadiB
BUKOPUCTaHHS TaKuX 3ac00iB HaBYaHHS, sIKi O MaKCMMaJIbHO MOBHO Ta €(EKTUBHO 3a70BOJILHUIN
MoTpeOU YIaCHHUKIB OCBITHBO-BUXOBHOTO MPOIIECY.

TexHiuni 3acoOM HaBYaHHS — II€ CYKYNHICTh TEXHIYHHUX TPHUCTPOIB 13 AMIAKTHUYHUM
3a0e3MeUeHHsIM, 110 BUKOPUCTOBYIOTbCS B HaBYaJIbHO-BUXOBHOMY IIpoleci Ui poOoTu 3
iHpopMamiero. 3acTOCyBaHHS TEXHIYHMX 3acO0iB HAaBUaHHS CIPHUSE PO3YMIHHIO 1 3aCBOEHHIO
TOJIOBHOTO, ICTOTHOTO B 3MICTI MaTepialdy, BHUSBIEHHIO MPHUYMHHO-HACIIAKOBUX 3B’SI3KiB,
¢dbopmyBaHHIO 3HaHb [1].

HeBig’eMHOI0 4aCTMHOIO 1HHOBAllIWHUX TEXHIYHMX 3aC00IB HaBYAHHS € MYJIbTUMEIiHHI
3aco0m HaBYaHHs. MynbTUMEMiHI 3acOOM HaBYaHHS 3a0€3MeYyI0Th PI3HI BUAM MisUTBHOCTI, IO
IPYHTYIOTbCSI HA KOMIUIEKCHOMY BHKOPUCTAaHHI Pi3HUX THUMIB 1HQOpPMAIIHUX MPOLECIB y MeKax
€IMHOTO TEXHIYHOTO0 KOMIUIEKCY. I[IpyM BHKOpHCTaHHI HOBITHIX KOMIT IOTEPHHUX TEXHOJIOTIH
3’BUJIACS. MOKJIMBICTH 30UIbIleHHSI 00cATYy Bi3yanbHOi iH(OpMalii, 0 CHOpHsi€ MPUCKOPEHHIO
3aCBOIOBaHHS Oy/Ib-sAKO1 iH(poOpMarii (K miJ 9ac BUBYCHHS TEXHIYHUX TUCIMIUIIH, TaK 1 IMiJl Yac
3aCBOEHHSI TYMaHITApHUX IMpeAMETIB). 30UIbIIYETbCS MOXKIUBICTh YHAOUHUTH BUKIAJAHHA HE
TIIBKH TEOPETUYHOTO Marepiaiy, MPU3HAUEHOTO JUIsi BUBYCHHS, aje i MOKPOKOBO BiOOpasu Xin
MPaKTHYHOI pOOOTH, CYIPOBOJANUTH MOBIJOMIICHHS Y1 JOMOBIIb Bigeopsiiom [5].

3acTocyBaHHs MyJIbTUMEIIHHUX 3ac00IB HABUYAHHS Ha 3aHATTSX 3 YKPAiHChKOI MOBU 3HaYHO
MOJIETHIYE Ta ONTHUMI3ye pPOOOTY BHKIagada. SKi K MyJbTUMENidHI 3aco0M HaBYaHHS €
MPIOPUTETHUMHU y MOTH Me1aroriyHii npakTuii?

1. MynbTuMeniiiai npe3eHtauii. MyabTUMeiiHa Mpe3eHTalis — e CYKYMHICTh TEKCTIB,
300paxkeHb, 3BYKY, aHIMallll Ta 1HIIUX 3ac001B IpECTaBICHHS 1HpOpMallii Ha BU3HAUYEHY TEMY, 1110
30epiraeTscst y Qaiini crenianbHoro ¢gopmaty 3 posmmpeHHsaM Ppt. BukopucrtanHs mpeseHTamin
JI03BOJIIE MAKCUMAJIbHO €(DEKTUBHO MpPEICTAaBUTH 1HPOpMAIito, 3a0€3MeUNTH OJHOYACHUM BIIUB
Ha 30pOBI Ta CIyXOBI OpraHu ciyxadiB. JlJis CTBOpEHHS MYyJNbTUMEAIMHUX Mpe3eHTaLii
BUKOPHUCTOBYIOTHCSI PI3HOMAHITHI NMpOrpamu, ajie HalOUIbIl TOCTYNnHOW € nporpama PowerPoint.
MynbsTuMeniiiHi npe3eHTanii, crBopeHi y PowerPoint, 103BosIAIOTE YCBIZIOMJIEHO 1 TapMOHIIHO
iHTerpyBatu 6arato BUAIB iHpopMalii. [IponoHyro CTyJeHTaM CTBOPUTH MPE3EHTALII0 Ha OAHY 13
TeM: «KylIbTypa eIeKTPOHHOIO JIMCTYBaHHs», «[ €HIepHI aceKTH AinoBoi KoMyHiKaiii», «THITOBI
MIOMUJIKH y CJIIOBOBXHMBAHHI B MOBJICHHI B1JIOMUX YKpaiHCbKHX ocobucrocrei», «HoBuii mpaBomnuc
YKpalHCBKOI MOBH» TOLLIO.

2. EnexTpoHHu#l cinoBHUK. EnexkTpoHHMI (MynbTHUMEIIHHUIN) CIOBHHUK — 1€ CJIOBHUK,
YKJIQJCHUH Ha OCHOBI ()aKTUYHOTO MaTepially 1 CTBOPEHHMH 3a JOMOMOIOI KOMIT IOTEpPHHUX
nporpaMm. [ONOBHMI TPUHIMII CTBOPEHHS E€JEKTPOHHUX CIIOBHHKIB — TIPUHIMIT peaizamii
CTPYKTypu rinepTekcty. HaBuanbHi TEKCTH CIiJi TPEACTaBUTH Yy BHUIIIAAL OaraTopiBHEBOTO
TIIEPTEKCTY, OPTaHi30BaHOT0 0COOIMBHM YMHOM. lle m03Bosie 3/1IMCHIOBAaTH BUBYCHHS MIpPEAMETA
13 BCTAHOBJIGHHSIM PI3HUX JIOTIKO-CEMAaHTHUHUX 3aB’SI3KiB, KOMIIEHCYBAaTH JUAAKTUYHI BTPATH
4yepe3 BIJACYTHICTh ayJUTOPHOTO HABUAIBHOTO cepenoBuIa. ['imepTekcT — oHa 3 HAaWBaKIUBIIINX
XapaKTepUCTHK €JIEKTPOHHUX HaBYAJIbHHUX BHJaHb. ['inmepnocmianHs B Microsoft PowerPoint nae
3MOTYy 3MIHHTH MOPSIOK TIEPEXOY 3 OJTHOTO Claiia Ha 1HIIHMHN, BiIKpUBaTH BeO-CTOPIHKH a00 1HIIT
¢aitnu 3a gomoMororo BinmoBiHUX mHporpaM. CIOBHMK MICTHTH TiNEPIOCHIIAHHS, a TOMY Mae
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pO3ranyKeHy CTPYKTYpPYy, OCKUIBKH B PEXHMI JIEMOHCTpalii KOPHUCTyBa4 MOXE 3a BIACHUM
OakaHHSAM OOpaTH TIOCIITOBHICTh BiIOOPaKEHHsI CIIAWIB 3a JIOMOMOTOI0 3ampONOHOBAaHUX
rinepnocwianb. [IpomoHyo cTyaeHTaM CTBOPUTH €NEKTPOHHHNA (MyJIbTHMEIINHMUI) CIOBHHK Ha
onHy i3 Tem: «MoBa TBOpiB B. Cryca», «CnoBHUK emnoxu maHaeMii», «Jlekcuka Bamoro
MalOyTHROTO (Qaxy», «Jlekcuka cydacHOi pexiiamMu» Tomo. OKpeMHM 3aBIaHHSIM MOXE CTaTh
CTBOpCHHS aymioclOBHUKIB «CKIIaqHl BHUIAIKH aKICHTYyallli IMEHHHKIBY», «CKJIaJHl BUNAIKU
aKIEHTYalii YUCTIBHUKIBY, «3amaM’iTail IpaBUIbLHY BUMOBY!».

3. Bineounekmis. Bigeonekiis — myiabTuMeniiiHa oddaaiiH nmpe3eHTarlis, ¢ Ha OCHOBHOMY
eKpaHi 3a3BHuail Bi0OpaKaeThCS UTFOCTPATUBHUN MaTepial JICKIl — claiau, Mo MIiCTATh TEKCT i
rpadiky, B KyTKy €KpaHy MOKHa 0a4uTH BiJIeO 13 300paKeHHSIM JIEKTOpa abo iHIII BigeoMarepiaiy,
a BHM3Y pO3MilleHi 3aco0u HaBiramii, sIKi J03BOJIIIOTH 3YNUHSATH 1 TOHOBIIOBATH MEPErJIsi
BiJICOJIEK1Ii{, MepEeMOTYBATH ii BIiepea 1 Ha3ald, MepeXoquTH 10 OakaHoro po3iiay Toio. [Iporpamu
JUTS CTBOPEHHS Bijeo Jiekiiit: iSpring Pro, Camtasia Studio, Moayne Rich Media Ta iami. Momyns
Rich Media — ne mepmuii 6e3K0IITOBHMI 3aci® CTBOPEHHS BiICOJEKIIIH, SKHI 0 TOTO K HaIae€
3BITH TIPO T€, XTO, KOJIM 1 CKUIBKH pa3 ciiyxaB Bigeonekiito. Rich Media — 1ie 3aci0 cTBOpeHHS i
BiJI0OpakeHHA MYJIbTUMEIINHUX Mpe3eHTaliil (Bigeo + ciaiiin CHHXpPOHI30BaHO) B Kypci Moodle.
[IporoHyto cTymeHTaM CTBOPUTH (PparMeHT BiJICOJIEKINii, y SKOMY BOHHU TOSICHIOIOTH OOpaHy TeMy
abo JaroTh BIANOBIAb Ha MUTAaHHS NPAKTHUYHOTO 3aHATTS 3 YKpaiHChbKOi MoBH. DparmMeHT
BiJleoJIeKIii rependavyae I SITHXBUJIMHHUA BHCTYN CTYACHTA, KWW CTHCIO, JOCTYITHO, TIOBHO
PO3KpHUBAE aKTyali30BaHy MpooieMy.

PesynbpTatu poOOTH IEMOHCTPYIOTH, IO CHCTEMATHYHE BUKOPHCTAHHS TEXHIYHHX 3acO0iB
HAaBYaHHS Ha 3aHATTAX 3 YKPAiHChKOI MOBHU CHpHsIE: MiJBUIIEHHIO SKOCTI 3HAaHb CTYJEHTIB,
aKTUBI3aIlil IHTEpeCy 0 npeamera, GoOpMyBaHHIO HABUYOK CAMOCTIHHOI Ta HAYKOBO-IOCIIITHUAIILKOT
TISUIBHOCTI.
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MoJanosan B.I'.

K. C-T. H., C. H. C., TIPOBITHUI HAyKOBUH CIIIBPOOITHUK
ORCID:0000-0002-3145-1686

MouanoBan K.A.

K. C-T. H., C. H. C., JUPEKTOP
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XMenbHUIIbKA AeprKaBHA CLIILCHKOTOCIOIapChKa JIOCIIIHA CTaHLis
[HcTUTYTY KOpMIB Ta citbChbKOTO Tocniogapersa [Tonimist HAAH

Bimomo, 1o HaiOLIBII CHOPUATAMBI YMOBH Ui (OpPMYBaHHS BpPOXKAI0 OCHOBHHX
KYJIbTYPHHX DPOCJIHMH CTBOPIOIOTHCSI TOJI, KOJIM 3arajibHa IUIOIIA JIMCTKIB MpuOIM3HO y 3—4 pasu
MEPEBHIIYE IJIONLY 3eMJIi, IO 3aifHsATa pociuHamu [7]. Pa3om 3 THM BCTaHOBJICHO, 1110 3MEHIIICHHS
aCHMUIIOI0YOi TOBEPXHI BeAe A0 3HUKEHHS MPOAYKTUBHOCTI POCIUH, KYKYpyA3U 30KpeMa, sKa
BITHOCUTBCS JIO THX KYJIBTYp, IO (POPMYIOTh HAWOUIBIIY KUIBKICTH CyXOi pedoBMHHM Ha | ra, a
BiJITaKk A1 OpMYyBaHHS BHUCOKOTO BPOKAIO 3€PHA Ta BIANOBIAHOI KUIBKOCTI MOOIYHOI MPOIYKIT
KyJIbTypa BHHOCHTB JJOCUTh 0araTo Makpo- Ta MiKpOEJIEMEHTIB 3 ypokaeM. Pe3ynpraTu q0CiiKeHb
HAyKOBHX YCTaHOB TOKa3ylOTh, [0 HaWOUIbLIl MpUOaBKU BPOXKAK OTPUMYIOTH IPU
30a7JaHCOBAaHOMY YIOOPCHHI Makpo- Ta MIKPOCIEMEHTAMH, BUXOISYM 13 3amaciB JIOCTYITHHX
PEUYOBHH B IPYHTI Ta BHHOCY €JIEMEHTIB KMBJICHHS 13 3alutaHoBaHMM BpokaeM [1, 6]. JloOpuBa
3aJIMIIAIOTHCS OJTHUM 13 HaWBIUIMBOBIMIKX (DAKTOPIB HE JIMIIE MiABUIIECHHS BPOXKaHOCTI KYJIBTypH
[3, 6], a i1, meBHOO Mipor0, (hOpMyBaHHS MOKA3HHKIB BHCOTH, IUIOII JIMCTKOBOI MOBepXHi [4], mMacu
POCIIMH  KYKYPY/A3H, €IIEMEHTIB CTPYKTypu 1i Bpoxawo [2-5] Ta amanTamii pociawH JI0
HECIIPUATIUBUX a010TUYHUX CTpec-(haKTOPIB TOBKIJIIA.

Came TOMy METOI0 HAaIluX JOCHIKeHb OYJI0O BUBUEHHS BIUTUBY NO3aKOPEHEBUX ITiKUBIICHb
KYKYypyJI3U pIAKUMHM KOHLEHTPOBAaHMMH MIKpOJOOpuBaMU Ha (OpPMYBaHHS IUIOLI JHMCTKOBOL
MOBEPXHI Ta POTOCUHTETUYHOT O OTEHI1aTy B yMoBax Jlicocreny 3axifHoro.

[TonboBi mocmimkeHHss  mpoBoawnucs XwmenbHuiibkoto JICI'JIC IKCITI HAAH Ha
YOpPHO3EMaxX OIiJI30J€HUX, CEPEIHBO CYIIIMHKOBUX. [PYHT JIOCHIJHOI MUISHKH JOCTaTHBO
HacuueHui ocHoBaMu — 39,8-42.0 mr exB. Ha 100 1, Mae TiAPOTITHUHY KUCIOTHICTH 1,8—2,7 MT €kB.
Ha 100 r rpynty. BMmict rymycy (3a Tiopinum) — 3,2 %. dopmMamMu MOKMBHUX PEUOBUH CEPEAHBO
3a0e3neueHmii: BMICT a30Ty, L0 JIETKO riapodidyetses, — 14,4-16,6 mr, ¢ocdopy pyxomoro —
11,0-12,0 mr, kamito oomiaaoro — 7,8-8,0 mr Ha 100 r rpyHTY.

VY nochiKeHHSIX BUKOPUCTOBYBAJIUCS TiOpUAM KYKYpyA3H cenekuii Jlep’kaBHOi yCTaHOBU
Incruryty 3epHoBux kynbtyp HAAH pannsocturnuit JIH Aton (®AO 190) ta cepennbopaHHii
JTH Actpa (PAO 270), a TakoX piJiKi KOHIIEHTPOBaH1 MiKpo10OpHBa BITYM3HIHOIO BUPOOHHIITBA.

PesynbraTi Hammx IOCTiKEHb MOKA3ald, IO MO3aKOPEHEBI IMiJHKUBICHHS KYKYPYI3H Y
¢da3u 5-6 ta 89 NUCTKIB PIIKUMHU KOHIIEHTPOBAHUMH MIKpOJOOpHUBAaMHU MalM MO3UTHUBHUHN BILIUB
Ha PICT 1 PO3BUTOK POCIWH, (hOPMYBaHHS iX JIMCTKOBOI MOBEPXHI 32 OKPEeMHUMH (ha3aMu PO3BUTKY Ta
(OTOCUHTETUYHOTO TOTEHIIIaTy 3arajioM.

3o0kpema, 3a MHKUBICHHS KYKYpYI3H y a3y 5—6 JUCTKIB BUCOTA POCIHMH HA Yac JPYroro
mipkuBieHHs (8—9 NHUCTKIB) mMepeBWINyBajda Iied IMOKa3HMK Ha KOHTpoii Ha 5,6-13,2 % y
pannbocturioro riopuga JIH Aton ta Ha 6,3-13,6 % y riopuga JIH Actpa. [loka3Huku BUCOTH
pocnuH y 000X TiOpUIIB KYKYpYI3H, IO TOCTIIHKYBaIHCs, 30iIbIIyBaIncs A0 ¢da3u IBITIHHS Ta
CTAaHOBHJIM B TIleil mepiox y paHHbOCcTHIIOro riopmma JIH Arom — 208,6-237,9 cm, y
cepennbopanHboro riopuga JIH Actpa — 219,3-252,0 cm 3a1exHO BiJ BapiaHTy M03aKOPEHEBOTO
MIJDKUBIICHHS. 301IBIICHHS] BUCOTH POCIIHMH, TIOPIBHSIHO J0 KOHTPOJIO, CKJIAJI0 Yy PaHHBOCTHUTIIOTO
riopuna JIH Aron 6,8—14,0 % Ta y cepenubopannboro riopuaa J[H Acrpa — 6,8-14,9 %.
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Pazom i3 30UIbIIEHHSM BHCOTH POCIMH KYKYpyA3H BiZOYBaJIOCS HApOCTaHHS IUTOLII
JUCTKOBOI TOBepXHi. Tak, Ha 4Yac MPOBEIEHHS IMEPIIOro IMO03aKOPEHEBOro IMiKUBIEHHSA (5—6
JHUCTKIB) IJIONIA JIUCTKOBOI MOBEPXHI CTaHOBHWJA y paHHbocTuriioro riopuaa /IH Aron 2,80-3,07
THC. M%/Ta, a 'y cepenHbopanHboro Tibpuaa JH Acrpa — 2,98-3,28 tnc. M%/ra, Toxi sk y dazy 8-9
JAMCTKAa BOHA 30iUIbIIMIacs, BimmoBimHo, 1o 17,90-19,66 tuc. m%ra ta 19,05-20,97 Ttuc. m%/ra
(Tabm. 1).

Taoauus 1. lunamMika JuCTKOBOI MOBEPXHi POCJIUH KYKYPYA3H 32 (pa3aMM PO3BUTKY
3aJI€2KHO Bi/I BapiaHTIB M03aKOpeHeBOr0 MiKUBJICHHS, TUC. M?/ra.

Bapiant . . LBiTiHAS MoJiouna Bockona
. 5-6 mucTkiB | 8- 9 auCTKIB i : )
1 KUBIIEHHS BOJIOTI CTUIIICTD CTHUIIICTD
JH Aton
0e3 I KUBIICHHS 2,80 17,90 32,22 31,57 28,35
oop, 2,0 n/ra 2,86 18,31 32,94 32,28 28,99
Margiu, 2,0 a/ra 2,90 18,55 33,39 32,72 29,38
Maprasenp, 2,0 j/ra 2,94 18,82 33,84 33,16 29,77
Mizb, 1,5 n/ra 2,98 19,05 34,29 33,60 30,17
cipka, 3,0 n/ra 3,03 19,34 34,83 34,13 30,65
MHK, 3,0 1/ra 3,07 19,66 35,37 34,67 31,12
JAH Actpa
0e3 I HKUBICHHS 2,98 19,05 34,28 33,59 30,17
6op, 2,0 n/ra 3,05 19,50 35,10 34,40 30,89
MarHii, 2,0 i1/ra 3,10 19,79 35,62 34,91 31,34
Maprasenp, 2,0 j/ra 3,14 20,06 36,10 35,38 31,77
Mijb, 1,5 n/ra 3,18 20,30 36,54 35,81 32,15
cipka, 3,0 a/ra 3,23 20,62 37,12 36,38 32,66
nMHK, 3,0 11/ra 3,28 20,97 37,74 36,98 33,21

MakcuManbHl 3Hau€HHs IUIOINII JIMCTKOBOI IMOBEPXHI y 000X TIOpUJIIB KYKYpyA3H, IO
JOCTiKyBanucs, BigmiueHo y ¢asy ix usitimas, a came 32,22-3537 Tuc. M%ra — y
parnbocTurioro ribpuga JIH Aton ta 34,28-37,74 tuc. M%/ra — y cepeaHbOpaHHBOTO Tibpuaa JH
AcTtpa. 3pocTaHHs IIbOTO MMOKa3HUKA, TIOPIBHSIHO A0 KOHTPOJIIO, CKJIAJIO Y PAHHBOCTUTIIOTO ridbpuaa
JIH Aton 2,2-9,8 %, y cepenabopannboro riopuga IH Actpa — 2,4-10,1 %.

[Tomanpi ciocTepekKeHHs 3a 3MiHOIO MOKa3HHUKA TUIONII JTUCTKOBOI MOBEPXHI 3aCBIAUMIH ii
3MEHIICHHS, MOYMHAI0UN 3 (a3 MOJIOYHOI CTHUTJIOCTI, IO € HACHIJIKOM YacCTKOBOTO BiJIMUpPAHHS
JIMCTS Y HUOKHBOMY SIpyCi POCIIHH.

3MiHa TUIOUIl JIUCTKOBOI MOBEPXHI 3yMOBIIOBaNAa M 3MIHY NMOKa3HHMKIB (POTOCHHTETUYHOTO
MOTEHI[iaJly BHACIIIJJOK IT03aKOPEHEBUX MiPKUBJIEHb KOHLIEHTPOBAaHUMHU MiKpogoOpuBamu (Tadi. 2).
Tax, y panabocturioro riopuna IH Aton, ¢orocuHTeTnyHuil norexuian 3pocras Bia 525,30 tuc.
M? X 11i6 Ha KOoHTpomi 10 537,00-576,60 Tuc. M? X 1i6 Ha BapiaHTaX MO3aKOPEHEBOTO ITi/KUBICHHS,
10 JOCIiKyBaucs, ado Ha 2,2-9,8 %. V cepeaubopannnoro riopuaa JIH Actpa — 3 745,20 Tuc.
M? X 71i6 10 763,00-820,40 trc. M%x 1i6, a6o Ha 2,4-10,1 %.



220

Tabnauns 2. PoTocMHTETHYHHI MOTEeHNiaa ri0puaiB KYKypy/A3H 3aJIe;KHO BiJl BapiaHTIiB
N032KOPEHEBOro MiKUBJIEHHS, THC. M’ X i

Bapiant JIH ATon JAH Actpa
T JOKUBIIEHHS D11 * a0 0 D11 * no
KOHTPOJIO, %0 KOHTPOJTIO, %

0e3 IHKUBJICHHS 525,30 - 745,20 -
6op, 2,0 n/ra 537,00 2,2 763,00 2,4
Mardiu, 2,0 n/ra 544,35 3,6 744,40 3.9
Maprasens, 2,0 i/ra 551,70 5,0 784,80 53
Mijb, 1,5 n/ra 559,05 6,4 794,40 6,6
cipka, 3,0 n/ra 567,90 8,1 807,00 8,3
nMHK, 3,0 1/ra 576,60 9,8 820,40 10,1

TakuMm YWHOM, cepel JAOCHIPKYBaHMX BapiaHTIB  IM03aKOPEHEBOTO  MiKUBIICHHS,
HaWOUIBIINI CTUMYIIOIOYMI BIUIMB HA POCTOBI MPOIECH CHPUYUHSE OOpOOKa MOCIBIB PIAKUM
KOHIIEHTPOBAaHUM MIiKPOAOOPHBOM ITMHKY, SIKa 3a0e3Meuniia MPUPICT BUCOTH POCIIHH 32 OKPEMUMHU
(dazamu po3BUTKY, Y cepenHboMy, Ha 13,6 % — y pannbocturioro riopuna JIH Aton ta 14,2 % —y
cepennpopannboro riopuma JIH Acrtpa. Ilmoma naucTKOoBOi MOBEpXHI Ta (OTOCHHTCTHYHUI
noTeHuian 30inpuryBanucs Ha 9,8 % Tta 10,1 % BinmosigHO.
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T'EPBAPHI 350PH I1.A. KECCEJIbBMEHUEPA B ICTOPUYHINA KOJEKIIIT
E.E.JJIHIEMAHHA I'EPBAPIIO OJIECBKOI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY
IMEHI 1.I. MEUHUKOBA (MSUD)

Hemepuaios B.B.!
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BacuiabeBa T.B.2

K.0.H., JOIIEHT

Kosanenko C.I'.?
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'K3BO «Onechbka akafemis nernepepsHOi ocBiTH OechKoi 061acTi»

kadeapa MeTOAUKH BUKJIAAaHHS 1 3MICTy OCBITH, ITpoB. HaximoBa, 7, Oneca, 65029

2 Opechkuii HalioHanbHU yHiBepcuteT imMeni 1.1, MeunukoBa, 6ionoridauii (pakymbTeT
kadeapa 6oraniku, [llammancekmii mpos., 2, Oneca, 65058

Icropuuni repOapHi KOJEKIli MarOTh BETUYE3HE 3HAYEHHS JUIsl HAYKOBOTO MOIIyKYy. Bonu
30uparoThCs 0arato pokiB Ta MAlOTh MaTepiaibHI JOKa3W 3HAXOJKCHHS NEBHOTO BUIY POCIHH Ha
neBHi Teputopii. PoboTa 3 TakuMM KOJIEKIISIMH € OaraToryiaHoBOIO. BOHa BKIIIOYa€e HE TIIbKH
3a;ydeHHs 0 aHamizy repOapHuX 300piB (axiBmiB-O0TaHIKIB, ajne W JIHTBICTIB, (UIOJIOTIB,
ICTOpPHUKIB, €KOJIOTIB Ta IHIIUX cremianicTiB. ['epbapiit Onechbkoro HaliOHAIBHOTO YHIBEPCHUTETY
imeni L.I. MeunukoBa 3aHECEHO 10 TIEPEIiKy 00’ €KTiB, IO € HAIOHAIBHUM HaJ0aHHSAM YKpaiHH y
2004 p [2]. Cepen HU3KM IMEHHUX KOJICKI[iH 1IbOro repbapiro ocoOauBe Miclie 3aiiMa€e 1CTOPUIHHMA
repOapii E.E. Jlinnemanna, B SKOMY TIpECTaBJICHI 300pH PI3HUX JOCIITHUKIB: BiJl HAWBIJOMIIINX Y
Haylli IMEH 10 TUX aMaTopiB Ta HATYPANIICTiB, SIKi BCE KUTTS, 3aXOIUTIOIOYHCHh OTOYYIOUUM CBITOM,
BHUBYAIH ioro ocobmmBocTi. Onuum 3 HuX € [1.A. Keccenbmeep, sIKUi, HE OTPUMABIIHN CHEIIATBHOT
010JIOT1YHOT OCBITH, IPUCBSATUB CBOE CBIJIOME KUTTS BUBUCHHIO TIPUPOJIH.

MeTtoro pobOTH € MpPoIOBKEHHS ompaltoBaHHs icTopuuHoi konekuii E.E. Jlinnemanna [3],
dKa € CKJIaJOBOI0 YacTUHOI repbapito OnechbKoro HallioHadbHOro  yHiBepcuteTy imeni LI.
MeunukoBa (MSUD) [1] , onpunrogaenns Bigomocteit mipo Ilons Asrycra Keccensmeiiepa [4], o
OyB KOJIEKTOPOM I1i€1 KOJeK1ii, aHasi3 repbapHuX 300piB AOCIHITHHUKA.

[Tone Asryct Keccenbmeitep (Paul August Kesselmeyer) (10.1X.1813-16.11.1897) —
HiMelbKkUil O6oTaHik, MiHepayor. Jlo 1851 p. mpairoBaB KiepkoM y mMoaenbHoMy Oi3Heci. [licis
BHUXOJly Ha NEHCII0 NpUCBITUB cebe Hayli. bararo mannpysaB €Bpomnoro, moOyBaBmIKd y AHIIIT,
@panuii, Itanii Ha Kopcuni, y HopHoropii, LlIBeinapii, npunyHaiicekux kpaiHax. Beroau 30upas
KOJIEKIIiT MiHepaiB i pocinH. KpiMm HaykoBuX, nucas dizocopcerki podotu [4].

VY tabmuui 1 npeacrasneni 36opu [1.A. Keccenbmeiiepa, siki 30epiratorbest y konekuii E.E.
Jlinnemanna ['epGapito Omecbkoro HarioHAIBHOTO YHiBepcuTeTy imeHi [.I. MeunukoBa.
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Taboauus 1. Pocannnm 3 icropuunoi koJekuii E.E. Jlinnemanna repoapiro Ogecbkoro
HanioHabHOTO YHiBepcuTeTy iMeHi I.I. MeunukoBa (MSUD), 3iopani I1.A. Kecceabmeiiepom

Ne Ponuna Bun Micrie 300py Jara
300py
1 | Amaryllidaceae Leucojum vernum L. Falnenstreich in Taurus | —
2 | Campanulaceae Campanula erinus L. Insula Capri 05.1867
3 Specularia speculum All. Frankfurt a/Mainz —
4 | Caryophyllaceae Cerastium Boissieri Grem. Corsica. Bastia 1867
5 C. semidecadendrum L. vy | Wilhelmsbad —
herbaceo-bracteatum Fenzl.
6 Dianthus prolifer L. # diminatus | Darimstadt -
Lindm.
7 D. superbus L. Darimstadt —
8 Herniaria glabra L. Hanau
9 Silene noctiflora L. v. humila Frankfurt a/Mainz | 1891
Luxemburg
10 | Chenopodiaceae Kochia arenaria Rth. B brevifolia | Mombach bei Mainz -
Koch.
11 | Compositae Adenostylos albifrons Reich. Schwarzwald —
12 | (Asteraceae) Aster novi Belgii L. Frankfurt a/Mainz
13 Bellium bellidioides L. Corsica, pr.Bastia 06.1867
14 Filago eriocephala Guss. Corsica, Bastia 06.1867
15 Helichrysum angustifolium DC. Bastia 1867
16 Pterotheca nemarensis Coss. Marseille 04.1869
17 Thrincia hirta Roth. Offenbach a/Mainz —
18 | Crassulaceae Sedum cepa L. Corsica. Bassia Jun.1867
19 | Cruciferae Alyssum montanum L. Mainz 1865
20 | (Brassicaceae) Diplotaxis viminea DC. Mainz. —
21 | Dipsacaceae Dipsacus pilosus L. Frankfurt a/Mainz —
22 | Euphorbiaceae Euphorbia Pinea L. Marseille 04.1867
23 | Geraniaceae Erodium romanium Ait. Marseille 04.1867
24 | Gramineae Aegilops ovata L. Insula Capri Maj 1864
25 | (Poaceae) Briza maxima L. Rome, pr. Albani Maj 1867
26 Bromus rubens L. Marseille Apr.1867
27 Hordeum pratense Huds. Frankfurt a/Mainz —
28 Scleropoa rigida Griseb. Jnsula Capri Maj 1867
29 Vulpia Pseudo-Myuros Reight. Taurus —
30 | Hippuridaceae Hippuris vulgaris L. Germania ad. Rhenum | —
31 | Labiatae Ballota foetida Lam. Corsica pr.Corte 06.1867
32 | (Lamiaceae) Mentha cristata Schrad. Konidstein in Taurus -
33 Teucrium Marum L. Corsica, m. Bastia 06.1867
34 Thymus Herba Barona Lois. Corsica, Borte Jul. 1867
35 | Leguminosae Astragalus glycyphllos L. Frankfurt 1873
36 | (Fabaceae) Trifolium stellatus L. Roma (Albana) 1867
37 Tr. striatum L. Frankfurt —
38 Vicia Bertolimi Gr,et Godr. Insula Capri Maj 1867
39 V. Lathyroides L. Frankfurt —
40 | Limoniaceae Armeria plantaginea W. Budenheim boy Mainz | 1877
41 | Myrtaceae Myrtus communis L. Corsica, pr. Bastia 06.1867

42

Orchidaceae

Herminium monorchis R.Br.
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43 Orchis mascula L. Konigstein in Taurus —

44 | Plantaginaceae Plantago alpina L. Piemont —

45 | Polygalaceae Polygala vulgaris L. y minor | Frankfurt a/Mainz 1866
Ledeb.

46 | Potamogetonaceae | Potamogeton oblongus Viv. Offenbach a/Mainz 1862

47 | Primulaceae Hottonia palustris L. —

48 Lysimachia nemorum L. Badenweller im | —

Schevarzwald

49 Primula formosa Spr. o typica | Helvetia, pr. | —
Regl. Siementhal

50 | Rubiaceae Galium circiata Scop.a Frankfurt a/Mainz —

51 G. rubrum L. Corsica, Bastia 1867

52 Vailantia hispida L. Capri 05.1867

53 | Scrophulariaceae Linaria alpina L. [Ulm...] —

54 | Solanaceae Physalis alkekengi L. Frankfurt a/Mainz —

55 | Thymeliaceae Daphne Cneorum L. Frankfurt a/Mainz —

56 | Umbelliferae Apium graveolens L. Durkheim —

57 | (Apiaceae) Helosciadium nudiflorum Koch. Frankfurt —

[TpumiTKu: y Ay*KKax BKa3aHi CydacHi Ha3BH POJIUH.
«» - iHpOpMaIlis Ha €TUKETIIl BiICYTHS

360pu I1.A. Keccenbmeiiepa BkiIro4atoTh 57 BUIIB Ta 6 opM, 1m0 Hanmexats 10 52 poiiB Ta
26 poxauH, 2 kiaciB Biguity Magnoliophyta. 3a KilbKiCTIO pOJiB i BUAIB POJAMHH PO3TALIOBAHI Y
takoMy nopsiaky: Compositae (Asteraceae) — 7 poxie 7 Buai, Gramineae (Poaceae) - 6 p. 6 B.,
Caryophyllaceae — 4 p. 6 B., Labiatae (Lamiaceae) — 4 p. 4 B., Leguminosae (Fabaceae)- 3 p. 5 B.,
Primulaceae 3 p.3 B, Rubiaceae — 2 p., 3 B., y poaurax Campanulaceae, Cruciferae (Brassicaceae),
Orchidaceae, Umbelliferae (Apiaceae) o 2 poxau 2 Buau. Yci iHIIII pOJUHHA MalOTh Y CBOEMY CKJIali
OJIUH piJ Ta oauH BUA. Brniepmie HaBonuthes, mo y 360opax I1.A. Keccenbmeiiepa ogHa 3 pociuH
susHauena E. Jlingemannom (Dianthus prolifer L. # diminatus Lindm.).

Pocnunu, mpeacraBneHi y gochimkeHoMmy repOapii, 3i0pano y 1862-1891 pp. 3 tux
repOapHMX apKylliB, Jie HAa €THUKETKaxX BKa3aHO JAaTy 300py, Haibinblie pociauH Oyno 3i0paHo y
1867 p. — 18 nmpumipraukiB. B yci iHmi poku — mo omxHoMy Buay. MicusMu 300py Ha €THKETKaxX
BKasaHi Tepuropii: Himeuunnu (28 repGapHux apkyuiiB — r.a.) y tomy unciai @pankdypt Ha Maiini
(13 r. a), Opdendax, Maiinn (no 3 r. a ), [1IBapuBaney (2 r. a), 1HIII MYHKTH 10 ogHOMY, Dpanuii
(Mapcens — 4 r.a., Kopcuka — 10 r. a., Taypyc — 4 r. a.), Itanii (Pum — 2 r. a,, [IbemonT -1 1. a.),
[IIBeiniapii- oguH repOapHUil apKyIIl.

Taxkum umHOM, AocmipkeHi repbapHi 36opu I1.A. KeccenbMmeiiepa 3 ictopuunoi rep6apHoi
konekmii E.E. Jlingemanna repOapito Opjechbkoro HalloHaIbHOTO yHiBepcuteTy imeni LI
MeunukoBa (MSUD) marote ictopuuHe 3Ha4yeHHs. Bubipka ocHmikeHHX 3arepOapu30BaHHX
POCIIMH HE € JOCTaTHbOIO A aHamizy ¢iopu Himeuunnu, ®@panuii, Itanii, 1IBeinapii. Beboro
npeacTaBiaeHo 57 BUAIB Ta 6 ¢opM, 10 Halexarh 10 52 poaiB Ta 26 poAMH, 2 KJIaciB BiIALTY
Magnoliophyta, aie BoHa ae ysBICHHS MPO MICIs MaHIPIBOK HATYpPAIICTa, KyJIbTYpy CTBOPEHHSI
HAyKOBUX TepOapHUX KOJIEKLIH Ta oopMiIeHHS repOapHUX apKylliB Ta €TUKETOK. PocimuHH, sKi
3MOHTOBAaHO Ha TepOapHHUX apkymiax, 3i0pano y 1862-1891 pp. Cnin BigzHauuTH, MO 30UpademM
BCIX IpoaHalli3oBaHUX repoapHux apkyis 0y cam [lons ABryct Keccenbmeiiep.
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AHTis — KpaiHa MIIHUX TPagullii, sIKi 3yMOBIIOBAIHM HAllOHAJIBHY €JHICTH I KYyJIbTypH.
MoskHa 3 YIEBHEHICTIO CKa3aTu, IO JjJo0a mpaBiiHHS KoposneBu Biktopii (1837-1902 pp.)
3alliKaBHUJIa HAYKOBIIIB Yepe3 Ti 3MiHM, SKi 3a3Haia AHTJIIS 3a Iei mepioj, ockutbku came y 1830-1
POKHM HAcTa€ HOBUH eTam B icTopii, KyibTypi Ta mitepatypi Benukoi bpuranii. Lleit yac orpumye
Ha3BY «BIKTOPIaHCTBay» 1 BUpakae OCOOJIMBHIA IOTJISA]] HA CBIT, 1JIC0JIOTIIO0, ICTOPIIO, PEIIirito, Crocio
KUTTA Ta JyMKU. CBATEHHICTh, HEJJOTOPKAHICTh POJMHHU Ta KIHOYHICTh BBAXKAJIKCS Maibke KyJIbTOM
y BIKTOpiaHCBKY enoxy [7, c. 160].

O. B. Tynaxina y aucepraniiiHiii nparii, sika IpUcCBSYeHa BIKTOPIaHCBKOMY METaHAPaTUBY y
miTeparypHoMy Tiporieci mopyoikoks XX-XXI cTomiTh, M03BOJNSE 3pPOOMTH BUCHOBOK IPO
aOCOJIIOTHO MOJSPHI AYMKH ILIOJO MEpioay, SKMM MH HaMaraeMocsi BUCBITIUTH Yy CBOEMY
nocmimkenHi. Tak, Mapraper Teruep y mnpomoBi 1983 poky mporoiomnrye BiKTOpiaHCHKHMHU
IHHOCTSIMHA CYMJIIHHY MpaIlt0, CAMOJOCTaTHICTb, OLIAJAUBICTh, HALlIOHAIbHY TOPIICTh, OXAaMHICTb.
[i momituunmit ononent Hin KiHHOK TakKMMM IIHHOCTAMH BBa)Ka€ KOPCTOKICTh, 3TU/IHI, KATOPIKHY
Tpailto, BOOTiCTh Ta HEBIMIACTBO. A Ha CTOpiHKax HoBopiuHOro HoMmepy «The Guardian» 1999 poky
BIKTOpiaHII MMOCTAIOTh SK BECENi, BIEBHEHI IMaHI CTapOi KOPOJICBH 13 HEIIOXHTHOIO BIPOIO Y
Benu4 bputaHnii, nenani npuMHOXKYyBaHy nporpecom [6, c. 40].

[I{omo moyatky 1 3aBEpIICHHS TOCHIKYBAHOT 10O, BOHU TaKOX HE € OgHOCTalHUMH. Epik
Xo6cbaym 3arporoHyBaB KOHIEMI0 «10Broro XIX cTomiTTs», 0 OXOIUTIOE Tepio] MPUOIH3HO 3
1789 no 1914 pik. Icobenp kpuTukye cripoOu BHU3HAUEHHS TUIOBHUX PUC BIKTOPIaHCHKOI 100U 1
NPONOHY€e (PYHKIIOHANBbHY allbTEpPHATHBY KOHBEHIIIMHOMY TEpMiHY — «aHTEMOJAEpHI3M», abo
«IPEMOJIEPHI3MY, SKUM MO3Ha4aTuMeThcsi mepion 3 1790 mo 1914 pik. Hus Bipmxunii Bynd
NPOIIAHHS 3 BIKTOpiaHCTBOM jAaroBaHe rpyaHeM 1910 poky; y memyapax ii dosoBika, Jleonapaa
Bynda, kiHelp BIKTOpiaHCHKOI 1001 BIJICYHYTO II€ HA YOTUPHU POKH, Ha nouyaTok [lepioi cBiToBOT
BiiiHu [6, c. 20-21].

Ane came 3a 4yaciB mpaBiiHHSA KoposieBu Bikropii BenukoOpuranis csirnyina HeOyBajaoro
PO3KBITY B YyCiX cepax )KUTTS, a 31 CBOEI COIiaIbHOT CTa0ILHOCTI BIKTOpPiaHIll YTBOPHIJIUA BIACHY
nuBLUIIzanio. BikTopis migBummia cratyc MoHapxii y Benukiit bpuranii [5, c. 25], sika Bupocna y
riraHTCbKY KOJIOHIANbHY JepxkaBy. L[f0 emoxy 4YacTo Ha3MBarOTh 30JIOTMM CTOJITTSAM B icTOpil
AHTII1, OCKUTBKHM B II€M Yac KpaiHy 3aXOMUB HAYKOBO-TEXHIYHHUU MPOTpec, BIIOYBAETHCS CTPIMKE
EeKOHOMIYHE Ta TOJITHYHE MiJHECeHHsA. YcCi I SBUINA CYTTEBO BIUIMHYJAM Ha PO3BUTOK
OaraToacnekTHOI KyJIbTypu Kpainu [9, c. 199].

Hocnigauni Bikropiancbkoi 1061 B ykpaiHCbKOMY Xy10kHbOMY nepeknani T. €. Hekpsu ta
1O. I1. Yana BBakaroTh el mepioj] AMBOBMIKHO IUIITHOIO €MOXOI0 i YCiX cdep kutTsa Bemukoi
Bpuranii. Bikropianceka 106a 1ana He3piBHSAHHI 3pa3Ku POMaHHOI (POPMHU 1 aCOIIIOETHCS 3 TAKUMU
BuIaTHUMH iMeHamu sk Yapine3 JlikkeHc, Binssam M. Tekkepeit, [llapnorta bponte, Yinki Kommins,
Bepuapn oy, Ockap Yaiinsa, Apryp Konan Jloiin, Txou Toncyopcei. [5, ¢. 5] Ta iH., sKi cTBOpUIHA
CJIaBY aHTJIMCHKINA KIIAaCUYHIN JiTepaTypi.

3rigno 3 nornggamu M. C. JleBimeHKo, MPOBIJHUMHU KaHPaMU y XyJOXKHIM KOMyHikamii
BikTOpiaHcTBa Oynu poman (Yapne3 Mikkenc, Illapmora Bponte, JIstoic Keppomn, Tomac Xya,
PoGept Jlyic CriBeHncoH, Binesim M. Tekkepeit, Enroni Tposion Ta iH.), nerektuB (Aptyp Konan
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Hoitnb, 'enpi Byn, I3paens 3anrsin, Yinesam ['oyn Xomkcon, ®eprioc Xbiom Ta iH.) 1 short story
(Yapinp3 Jlikkenc, Binbsm M. Tekkepeit, Tomac ["apmi) [4, c. 10].

OpHak, OpPU3HAYEHHSM BIKTOPIAaHCBKOTO pPOMaHy, OKpIM BioOpakeHHsS 00’ €KTUBHOI
peanbHOCTI, OyJI0, HacamIepe1, MOpaJibHEe Ta eMOIliiHe BUX0oBaHHs Hamii [11, ¢. 17].

Bansrep CKOTT, 3aCHOBHHMK iCTOPUYHOTO POMaHy, IPUBEPHYB yBary Ji0 LbOTO JKaHPY TaKHX
BUIATHUX pealicTiB, sk, Hanpukian, Yapass [likkenc (Barnaby Rudge: A Tale of the Riots of
Eighty, 1841; A Tale of Two Cities, 1859), sikuit 3rogom BiIKpPHUB €py KJIACHYHOTO aHTJIIHCHKOTO
pomany XIX cromirrs, Ta Binesm M. Tekkepeii (The History of Henry Esmond, 1852).

30-40-1 poxku XIX cTOMITTS, KOJM AHIIIHCHKI POMAHTHYHI IIKOJM MOYMHAIOTH BTpaydaTH
JOMIHYIOYl TO3MIII Yy MHCTEITBI, IIOCTYIIOBO TIEPEXOASYHM Y CTaJil0 HEOPOMAaHTHU3MY,
npencraBHukamMu - skoro  Oynu  Jletoic  Keppomn, PobGepr Jlyic CriBencon 1 «bparcTBo
npepadacmiTiBy, a peamisM OTpuMye mnepemory. [li poku BBakalOThbCs POKaMHU T'PaHI103HUX
3BEpIICHB y KaHPi COIIAIBHOTO POMAaHY, OCKUIBKU HAMPYKEHE COLliaTbHE KUTTS KpaiHU BILTMBAJIO
Ha XapakTep JITepaTypH, B sKii BimoOpasuiiacs BCs KUITyda 1 cynepewinBa arMocdepa enoxu. Llei
KaHp CTaB OCHOBHMUM B aHIJIICHKIM mpo3i, crnupaBcs Ha OaraTi Tpaaumii pomany no0u
ITpocBiTHMLITBA, 1 IKOMY IPUCBATHIIM CBOIO TBOpUicTh cecTpu bponte ta Enizaber I'ackenn [1, c.
15].

[Ticnst peBonronii 1848 poky po3modanucsi «30710Ti» POKH BIKTOPIaHCHKOT JOOM B raiy3six
MIPOMHUCIIOBOCTI Ta eKOHOMIKH. Y IIei TIepio/l CBOE MiCIIe y JITepaTypHOMY >KUATTI AHIIIIT 3HAXOAUTh
CeHCAL[IiHUI poMaH, SIKHH PO3BMBABCS IiJ] BIUIMBOM POMAHTHUYHHUX ILIKUI 1 TPAJULIH «TOTHYHOTO
pOMaHy», 1 SIKUH TPENCTaBISIN XPUCTHSHCHKUAN coliamicT, apaMaTtypr i pomanict Yapnes Pin i
Vinesam Vinki Kommins, Bizomuii cBoiMH pomaHamu Maiictep aetektuBy The Woman in White
(1860) ta The Moonstone (1868), i sikuM TeX OyB XapaKTepHHiA iHTEpeC 0 BHYTPIIIHBOTO CBITY
JIFOIMHM, JIO TICHXOJIOTIYHUX ABUTYHIB 1i BumHKiB [1, ¢. 16-17].

OpHoYacHO i3 CeHCaliiHUM pPOMAaHOM B  AHMMIKCHKIA  JiTeparypi 3’ SIBISETHCS
MO3UTHUBICTCHKUI HANpsAMOK, mIpeicTaBHUKaMu sikoro Oynu Entoni Tposuton, JDxopmx ['enpi
JIstoic i xopmx Enior. BoHn BBakanu, 110 MO3UTHBI3M, 3 HOTO OpIEHTAIlI€I0 HA HAYKOBE 3HAHHSA,
JI03BOJIsSI€ 3BUILHUTH TyMaHITapHI HAayKd, B TOMY YHCI1 €CTETUKY 1 JIITepaTypHY KPHUTHKY, BiJ
peniriiiHoi MeTadizuyHocTi Ta cy0’exktuBizmy [3, c. 3]. CBoi kputuuni ominku [xopmx ['enpi
JIstoic 1 Dxopmx Enior 3acHOBYIOTH Ha 3arajgbHO(IIOCOPCHKUX MO3UTHBICTCHKMX MPUHIIMIIAX
eMIIpU3My, KU BUSBISETHCS B OpIEHTAIll HA aHAIITUYHUIN po30ip JiTepaTypHUX «(akTiB» B iX
HaOMKIMX (QYHKIIOHATBHUX 3B’A3KaX 1 PelsATHUBI3MI, 10 J103BOJISIE BUIO3MIHIOBAaTH TOUYKY 30pYy
Ha JOCIIKyBaHe sBulle (y JiTepaTypHiid KpUTULI — XYAOXKHIN TEKCT YU TBOPUICTh MUCbMEHHHKA),
SKILO OJIEPKAHO HOBI Pe3yabTaTH JOCIIKEHHS. Bynyduu AOCUTH TpaaMLiHHUMHU y CHPUHHSATTI
KaHPY POMaHY SIK «eTOCy MPUBATHOTO YKUTTS», IO3UTUBICTH BiICTOIOIOTH CBOOOTY MMChMEHHHKA Y
BUOOP1 XyI0XkKHIX 3ac001B [l BTIJIEHHS CBOTO 3ayMy. €/lMHA YMOBA, IKY BOHU BHCTaBJISIIOTh, — 1€
BIIMOBIAHICTh (popmH 3MicTOBI. OcoOIMBO PI3KOi KPUTUKU 3a3HAIOTh KOH IOHKTYPHI, €MIrOHCHKI
poMaHHM, HanucaHi «Ha Temy» [3, c¢. 11-12]. Tak, pomantuk Haraniens ['oTopH nucas npo pomanu
Tpomnona, siki BumaBaiaucs 3 1855 mo 1867 poku i 00’emanani B cepito The Chronicles of
Barsetshire, mo BoHu npuiinukcs #omy sk pa3 10 CMaKy — Baromi, TiUJIECHI, BHTOJyBaHi
SUTOBUYMHOIO 1 HATXHEHI €JIeM; BOHHM € HACTUIbKM peabHUMH, Haye SKHUICH BEJETEHb BiIpyOaB
IIMaTOK 3eMJI1 1 TOKJIaB MOTo Mifl CKJIO 3 YCiMa JIIOJIbMHU, SIKi1 3aiMalOThCsl CBOIMH MOBCSKJICHHUMU
CIpaBaMH 1 HE 3HAIOTh, IO iX BUCTAaBWJIM Hamoka3. | Xxodya B pomMaHaxX MO3UTHBICTIB BIACYTHI
TaeMHUY1 QIrypH, TyMaH 1 CyTIHKH, X 00’€/IHy€ 3 pOMaHICTaMU «CEHCAI[II{HOT KON BIACYTHICTh
BipH y HepeasbHe [12].

EcretusM, sikuii 3apoausest y npansx IT'epa XKyns Teodins Tortee, dpaniy3skoro moera,
mpo3aika, JIITepaTypHOro KpUTHKa, JIOpeTHcTa Ta XYAO0XKHHKA, HalOUIbIIOro MOIMpeHHs HaOyB
caMme y BIKTOpiaHCBKiA AHIIII 3aBasku 3ycuiuisim Yontepa Ileiirepa it Ockapa Yaitnpaa. Y apyriid
nosioBuHi XIX cromitrs 1edl TepmiH OyB BHUKOPUCTAHUN JUIsi TO3HA4Y€HHS CQPOPMOBAHOIO
KyJIBTYpHOTO KOHTEKCTy, SKHH JIeKJIapyBaB OCOOJMBY Ta CaMOJOCTaTHIO poiib Kpacu, il
HE3aJIeKHICTD B1Jl BIUIMBY MOpAIbHUX, PETITIHHUX 1 MOTITHYHUX KOHTEKCTIB [§, c. 12].
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TBopuicts anrmiiuiB Jxo3eda Konpanga, Pobepra Jlyica CriBeHcona, Penpsipna Kimminra
BHU3HAUYAETHCSI TEPMIHOM HeOpoOMaumusm, SKUM DPO3BUBABCS MapaliebHO 3 €CTETU3MOM, aje 3
YHUCJICHHUMHU TIOSICHEHHSIMH 3 TPUBOAY TOTrO, M0 LEH XyJoXHIM (eHomMeH m0 mux mip
KaTeropiaJibHO HE BU3HAYEHUN. BimMIHHMMHU 0COOIMBOCTAMHM iX "HEO-" MUCIIEHHS BBKAIOTHCS: a)
cnpoba pedopMyBaTH MHUCTEITBO BIKTOPIaHCHKOI emoxu; ©) TparHeHHsS [0 Ti3HaHHA ¢
B1JI0Opa’keHHS CBITY; B) IEPEOCMUCIICHHS MOXJIUBOCTEH pOMaHTH3MY; I') IOLIYK HOBOT'O Ieposi, 10
NPOTHCTOITh BHUHATKOBIA ocobucrocti poMaHTHKiB XIX cr.; 1) HEenpuhHATTS "TyMaHHOI
HaJMIpHOCTI" MOZEpHY ¥ CIIpOOH CHHTE3Y 3 TEUisIMH, 10 PO3BUBAIOTHCH [2, ¢. 42-43].
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ABTOMATHU30BAHA CUCTEMA KEPYBAHHSA OYUINEHHAM CTIYHUX BO/J]

Mouenns I'.K.

MaricTp

Ipsaako C.JI.

ct. Bukiazaady, KIII im. Irops Cikopewskoro, kad. AEMK, psl2012@ukr.net

AKTYyaJIbHiCTh TeMH. Y CydacHOMY CBITI, II0 XapaKTePU3YEThCS MIBUIKUM PO3BUTKOM
MPOMHCIIOBOCTI, JO 4HCJa aKTyaJbHUX MpoOJeM BIiIHOCATHCS 3aXHCT BOJXHOI cdepu Bix
3a0pyIHEHHS IIKIJIMBUMH CyMIIIaMH Ta  pallioHAJIbHE BHKOPHUCTAHHS peCypciB. 3HAUHUN
HEraTUBHHIA BIUIUB POOUTH CKUJAHHS IPOMUCIIOBUX CTIYHUX BOJI, IO IPU3BOAUTH 10 3a0pyTHEHHS
HABKOJIMIIHBOTO cepenoBuina/ Ckiaa CTIYHUX BOJ MOMITHO MOTIPIIYETHCS, TaK K OYHCHI CIIOPYIU
MIIPUEMCTB HE CIIPABIISIFOTHCS 3 1X 00csiroM. | Ha 11e € psia mpu4uH:

- 32 OCTaHHI POKHU 3HAYHO PO3LIUPHUBCS MepetiK HaPTOMPOIYKTIB, 110 MOTPAILISAIOTh Y CTIYHI
BOJIM Ha BUPOOHUIITBI;

- OYKCHI CHIOPYIU MOPAJIBbHO 3aCTapiii, TOMY IO PO3PAaXOBYBAJKCS ISl OUMILEHHS MEHII
3a0pyJHCHUX CTIYHUX BOJI;

- 32 POKM EKCIUTyaTallii CHCTEMHU OYUIIEHHS MMPOMHUCIOBUX CTOKIB HE BJIOCKOHAIIOBAIHUCS 1
BUPOOWIIH CBii pecypc.

[Tpu BHUOOpI TEXHOJOTIi OYHUIIEHHS KOHKPETHOTO CTOKY BHM3HAYaJbHUMH (DakTopamu €
BHXIJJHA KOHIICHTpAISl IIKIJJUBUX CyMilIed Ta HaQTOMPOAYKTIB i BUMOTH JO SKOCTI OYHIICHOI
BOJM JI0 HOPMOBaHUX 3a0pyAHEHb. Y MPOMHUCIOBUX YMOBAX CTIYHI BOAM MPOXOJATH KibKa eTarmiB
ounieHHs. Bci iCHyro4i METOIM OYMIIEHHS CTIYHMX BOJ 00’€IHAHI B IIICTh OCHOBHHX TpYIIL:
MexaHiuHil, ¢i3u4Hi, (i3uKo-MexaHiyHi, XiMiuHi, (i3uKo-xiMiuHi, OiojoriyHi. CxeMa OYHCTKH,
TOOTO TIOCTIAOBHICTh 3aCTOCYBAaHHSI PI3HUX METO/IIB, 3aJIC)KHUTh BiJl CTaHY 3a0pYJIHCHHS, BiJl CKIIAy
Ta SIKOCTI 3a0pyHIOBaYiB y BoAi. OTKe iCHye 6araTo Cy4aCHHUX METOJIIB, YCTaHOBOK Ta IPHUCTPOIB,
3MaTHUX OoYHWIIaTh CTiyHl Bomu [1,2,3,4]. BukopucTtaHHs MEBHOTO 13 HUX 3JIEKUTH BIJ CKJIAIy
3a0py/lHEHb y BOJI, MOJANBLIOrO i BUKOPUCTaHHSA Ta BUAIIEHMX peyoBMH. Boxa, sk 1 Hadra,
BYTUUISI , TPUPOJHUN Ta3 JOpPOKYAE, TOMY OYHIINECHY BOJY HEOOXiJHO 3HOBY HANPAaBISATH B
TEXHOJIOT14HI MPOLIeCH MIAMPUEMCTBA, CTBOPIOIOYH 3aMKHEH1 TEXHOJIOT1YH1 IIUKITH.

Mera i 3apa4i qociizKeHHS.

Meta nochipKeHHS - TOIIYK CIIOCO0Y TMOJIMIIEHHS OYHILEHHS CTIYHUX BOJ| MiAMNPHUEMCTB .
3anmpornoHOBaHO BJIOCKOHAJICHUI aBTOMATHU30BAaHUN KOMIUIEKC OYHINCHHS CTIYHUX BOJ, JI€ JUIS
SAKICHOT OYMCTKHM CTIYHOI BOJAM CIIOYATKYy 3aCTOCYBAaTH MEXaHIYHUHN CHOCIO OUMIIEHHS a MOTIM
BUKOPUCTOBYBaTH Ol10JIOTIYHY OYMCTKY 3 3aCTOCYBAaHHSM OKCITEHKAa. 3 MarHUTOCTPUKIMOHHOIO
piBHEMipa-MJIO0THOMEPA MOCTIHHO HAAXOIATh CUTHAIM Ha KOHTPOJIEP 31 3HAYSHHSIMHU TEMIEpaTypH,
PIBHS pIIMHU B pe3epByapi, 3IHCHIOETHCS PO3PAaXyHOK IIIJIBHOCTI 1 yacy BiAcTOroBaHHs. JlaHi
HAIXOASITh TAaKOXX B JUCIETYEPCHKIM MYHKT, IO MiJBUILYE HATIAHICT, 1 YOpPaBIiHHA 3
JUCIETYEPCHKOr0 MYHKTY. BHKOpUCTaHHS KOMIUIEKCY CHIpHUSATUME MIHIMI3AIll €KOJIOrI4HOIo
30UTKY, III0 3aBJA€THCS HABKOJIHMIIHEOMY CEPEIOBUIIY, i EKOHOMIYHUX BTpAT.

st nocsirHeHHs: MeTH poOOTH BUPIITYBaINCh 3a/1a4l:

- oOy0Ba CTPYKTYPHOI CXeMHU aBTOMATUYHOI CUCTEMHU KePYBaHHS OKCUTEHKOM,;

- BIIPOBA/DKEHHS PETYJIHOBAHOTO SJIIEKTPOIPUBO/IY TIepeMilTyBaya.

OkcuTeHK € BHCOKOE(hEKTHBHOK (IIPUHIIMIIOBO HOBOIO) CIOPYIOIO, IO CIYXUTh IS
3MIMCHEHHSI 1HTEHCHUBHOTO TIPOIleCy OI0JOTIYHOTO OYHIIEHHS CTIYHUX BOJ 3 3aCTOCYBaHHSM
YHCTOTO KMCHIO 1 BUCOKMX KOHIIEHTpAIliil akTUBHOTO MyJTy. KOHCTpYKTHBHO OKCUTEHK (pUCYHOK 1)
BUKOHAHUH Yy BUIIISAII pe3epByapy Kpyriow (opMu B IUIaHI 3 IIIIHIPUYHOIO MEPETOPOIKOIO, SIKa
po3niisie yBech 00°€M Ha 30HY aeparlii (LeHTpajibHa YacTUHA) 1 MYJIOBIIAUTBHUK (110 nepudepii).
BiamiHHUMU O3HaKaMU OKCHTEHKA € BUCOKAa €(EKTUBHICTh BUKOPUCTAHHS KHCHIO, IO TOJIA€THCS,
3HAYHE 3MEHIICHHSI 3araJIbHOTO 00'eMY CIIOPYAU Y 3B'SI3KY 3 IBOILILOBUM BHKOPUCTAHHSAM 00'€MiB
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MYJIOBIANUTFHUKA, & TAKOXX aBTOMAaTHYHE PETYTIOBAHHS IMOJa4i KMCHIO BIAMOBITHO IO IIBUAKOCTI
HOT0 BUKOPHUCTAHHS. 3aBISKH IIbOMY 3 SBHJIACH MOKJIMBICTh MIATPUMYBATH BHCOKI KOHIIEHTpAIlii
PO3UMHEHOTO KHCHIO B MYJOBIH CyMilll TpuM HU3BKHX BHUTpaTax eJIeKTPOCHeprii Ha WOoro
po3unHeHHs. Bricoka KOHIEHTpallisi PO3YMHEHOTO KUCHIO 3HAYHO 301JIbIIy€e MBUAKICTh OKHCICHHS
1 T03BOJISIE MIABUILUTH 03y aKTUBHOTO MYITY B CHOPYZi. 3aBISKHA 3HAUHOMY 3aracy poO34YHMHEHOTO
KHCHIO B MYJIOBIH CyMIiIlIi, 1[0 TIOCTYIA€ B MYJIOBIIJIIJILHUK, 1 11 IEpeMIlTyBaHHIO B [UPKYJISALIHHIN
30Hi, 16 OJJHOYACHO 1 IHTEHCHUBHO MPOTIKAIOTh J[BA MPOIIECH - O10JIOTIYHE OKUCIICHHS 1 PO3ALTICHHS
MYJIOBOi cyMimmi. Y 30HI ¢iabTparii TaKo)K OJHOYACHO IMPOTIKAIOTh JBAa MPOIECH - OCBITICHHS
OYMILEHOI BOAM 1 JIOOKHCICHHS OpPraHiyHUX pPEYOBHMH, MIO 3ajgummincsa. ONTUMaTbHUMU
rmapamMeTpamMu TEXHOJIOTIYHOTO PEKHUMY OKCHTCHKA IMPU OYHUIICHHI CTIYHHUX BOJ B XIMIYHHX
BUPOOHUIITB €: KOHIICHTpaIlisl po3unHeHoro kKucHio 10-12 mr/n (y aepoteHkax 2-4 mr/m), no3a Myiy
6-8 1/ (y aeporenkax 2,5-3 r/i), mepion aeparii (BKiIro4arouu nepeOyBaHHS B MYJIOBLIIUIBHHUKY)
2,5-3 ronunu (y aeporenkax 16-20 rogun). EekTuBHICTS BUKOPUCTAHHS KUCHIO B OKCHTEHKaX 90-
95% 1 okucirOBaibHA MOTYKHICTh OKCUTEHKOB BHINA, HDK a€pPOTEHKIB, B 5-6 pa3iB; KamiTallbHI
BUTpaTH MeHe B 1,5-2 pa3u; exciuryaTaiiiiti - B 2,5-3 pasu.

Pucynok 1. KoncTpykuisa okcurenka, ae: 1 - npoaysainbuuii Tpyoonposin; 2 i S - 3acyBkmu 3
eJIeKTPUYHHMM NPUBOAOM; 3 - eJIEKTPOABUIYH; 4 — TypOoaepaTop; 6 - repmeTH4He
NEePEeKPHUTTS; 7-TPyOONpPoOBia A1 NOJAHHA KUCHIO; 8-BepTHKAIbHI CTep:kHi; 9 - 30ipHuit
Ja0T0K; 10 - TpyOa 1Sl CKMAAHHSA HAAJIUIIKOBOro myay; 11 - kpyramii pesepyap;12 -
HWJIIHAPUYHA neperopoaka; 13-3ona aepauii; 14 — ckpedok; 15 - BikHa a1s noaayi
3BOPOTHBLOI0 MYJIy B 30HY aepauii; 16 - BikHa U1 nepenycKkaHHsi MYJIOBOI CyMillli 3 30HH
aepauii y myJoBigaiaoBayu;17 - Tpy0a 1Jisi noJaHHS CTiYHOI BOAM B 30HY aepamii; 18 —
MYJIOBIIAUIbHUK; 19 - TpyOa A5 BiaBeaeHHs ouuIleHOl Boau; 20 mepeTHHKA-OTBIp A5
NOBEPHEHHSI 3BOPOTHLOr0 MYJIy B 30HY aepamii

OcHOBHOI0O (QYHKIII€I0 aBTOMaTH30BaHO1 cuctemu ympaBiiHHA (CAY) KOMIUIEKCY OYHMCHOL
CTaHIlli Ta CHCTEMU BOJIOBIJBEJCHHS € MIIBUIIEHHS HAAIMHOCTI POOOTH IUISIXOM KOHTPOJIO CTaHy
o0JiaJiHaHHS Ta aBTOMaTHYHOI MEepeBipKU BiporiAHOCTI iH(oOpMaLii 1id cTabiibHOi, eEeKTUBHOI Ta
eHepros0epirarouoi poOoTH cucremMu ouumieHHsA. lle g03Bossie BUKOHATHM aBTOMATUYHY
cTabini3alilo mapamMeTpiB TEXHOJOTIYHUX MPOILECIB 1 MOKA3HMUKIB SKOCTI OYMCTKU CTIYHHUX BOJ,
OTIEPAaTUBHO pearyBaTy Ha BIUIMBH (3MiHA KIJTBKOCTI CTIYHOI BOJM, 3MiHA SKOCT1 OYMIIEHOI CTIYHOI
BOAHM, TO 1110). OnepaTuBHE BUSABJICHHS BIAXUICHD CIIPUsE JIOKaMi3allii Ta JiKBigalii aBapiit Ta 300iB
B p0oOOTI TEXHOJIOTIYHOTO 00saHaHHs. OnepaTUBHE OMPAIIOBaHHS JAaHUX 1 MOJAHHS iX B HAWOLIBII
iHpOPMATUBHOMY BWIJIAJI Ha BCIX PIBHAX YIPABIIHHSA J03BOJIE€ TNPOBECTH aHali3 JaHUX 1
BUPOOUTH KEpyIOYl BIUIMBH I KOOPJHMHAI] YIPaBIiHHSA TEXHOJOTIYHUMHU Ipouecamu. Cucrema
KepyBaHH:
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Ta 300py MaHUX (PUCYHOK 2) MpPU3HAYEHA JUIsi KOHTPOJII0O OCHOBHHUX MapaMeTpiB OYMCHHUX
CIOPYA 1 YNpaBJIIHHA €JIEKTPONPHUBOAAMHU IepeMilllyBaya OKCUTEHKA Ta KEpyBaHHs 3acyBKaMH.
OcnogHi Qynkuii CAVY:

1) ynpaBimiHHS peKUMaMH 00JIaJHAHHS B aBTOMAaTUYHOMY PEXHUMI;

2) ynpaBiiHHA 00'€KTaMU TEXHOJOTIYHOTO MPOIIECY MO KOMaH/AaM JHCIIeTYepa 3 BEPXHbOTO
piBHS;

3) BeneHHs Ta 30epiranHs apXiBiB MMOAIN 1 BAMIPIOBaHb;

4) nepenava apxiBHHX JaHUX Ha BEpXHIH PiBEHb;

5) KOHTpPOJIb CTaHy 00J1aHAHHS;

6) KOHTPOJIb CTaHy KOMYTaLI{HOI anapaTypu;

7) TeXHIUYHUH 00K eNeKTPOCHEPTii;

-
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Pucynok 2. CTpyKkTypHa cXeMa aBTOMATH30BAHOI CHCTEMH YNIPABJIiHHA OKCUTeHKOM: 1 -
MiCKOJIOBKA; 2 - OKCHUTEHK; 3- 3aCyBKa MOBITPs; 4- cucTeMa KepyBaHHS 3aCyBKOIO MOBITps; S
- eJICKTPOABHUIYH MIIIAJIKH; 6 — 4aCTOTHHII MePeTBOPIOBAY TA CHCTEMA KePyBaHHS
MilIAJIKOI0; 7- 3acyBKa NO/a4i KHCHIO; 8- cucTeMa KepyBaHHS 3aCYBKOI0 KMCHIO; 9 - 1aTYUK
KHCHIO; 10 - Mys1030ipHuK; 11 - naTynk KagamyTHocti; 12 - narunk pH; 13 —Biacriiinux 14 -
CTAHIis yNpaBJIiHHA Ta 300py AaHux; 15- puTparomip; 16 - APM aucneruepa

3 TOYKH 30py YIPaBIiHHS MPOIEC O10JIOTIYHOTO OUUILIEHHS CTIYHUX BOJ MOTAHO IMi/I/IA€ThCA
IIPOrHO3YBAHHIO, TaK K BaXKO MepeI0aYnTH CKIIaa 1 KUIbKICTh BOJM Ha BXO/II MIPOLIECY, MOBEAIHKY
AKTUBHOTO MYJY, KUIBKICTb 1 SIKICTh KHCHIO ,IIIO TIOJIA€THCA B OKCHUTEHK. 3 METOIO OINTHUMI3allii
YIIpaBJIiHHS MpoLecy 010JI0T1YHOI OYMCTKH CTIYHMX BOJI MO’KHAa BUKOPHCTOBYBATH 1HTEJIEKTYalbHI
CHCTEMH Ha OCHOBI HEHPOHHHMX MEpeX. [HTeNeKTyaabHI CHCTEMH Ha OCHOBI IITYYHUX HEHPOHHUX
MepeX JO03BOJSAIOTh 3 YCIIXOM BHpIIIyBaTH MNpoOJEeMH pO3Mi3HaBaHHSA 00pa3iB, BUKOHAHHS
MIPOrHO31B, ONTUMI3allii, aCOL[IaTUBHOI MaM 4TI 1 ypaBIiHHS.

BucHoBku:

Po3po6iieHnii KOMITJIEKC € aBTOMAaTH30BAHOIO CUCTEMOIO, sIKa JI03BOJISE MIIBUIIUTH CTYITIHb
OYMILEHHS CTIYHUX BOJ, a TaKOXX 3abe3nedye MOHITOPUHT iHQopmauii 1 poOOTH CHUCTEMH.
Komrmiekc Moke 6yTH peKOMEHJOBaHHM JI71sl 3aCTOCYBaHHS 1 MOKE€ BUKOPHCTOBYBATHUCS HA OJJTHOMY
3 eTamiB TEXHOJOTIYHOI0 IUKIY OYHMIIEHHS CTIYHI BOJAM Ha MiANPHEMCTBaX. BUKOpUCTaHHS
KOMIUIEKCY CIpHUSATUME MiHIMI3alil €KOJOrIYHOro 30MUTKY, IO 3aBIA€TbCs HaBKOIUIIHbOMY
Cepe/IOBUILY, 1 CKOPOUCHHSI EKOHOMIYHUX BTpaT.
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CTapIIvid BUKJIaAa4d Kadeapu ceneKIlii, HACIHHUIITBA 1 TEHETUKH
KaHJUJAT CLITbCHhKOTOCTIONAPCHKIX HAYK

[TonTaBchkuit nepKaBHUN arpapHUNA YHIBEPCUTET

ORCID ID: 0000-0002-2308-7853

Ha croroani 3arabHONPUIAHATI TEXHOJIOTI] BUPOILYBAHHS CLIbCHKOTOCIIOAAPCHKUX KYIBTYP
e HE BPaxXxOBYIOTh 1X MPUPOAHY aalTHBHICTh, TOOTO MPUCTOCOBAHICTh POCIHH, arpodiTOIEeHO31B
70 CKJIAQJaHUX YMOB BHPOUIYBaHHS. EJEMEHTHM LUX TEXHOJOTIH po3paxoBaHi Ha CepelHbO-
OaraTtopivHi MOKa3HUKHU TMOTOJHUX YMOB PETiOHY 1 HE ImepeadadaroTh MIHIMBOCTI MOTOJHUX YMOB.
ToMy BOHU HE € JOCTaTHBO JII€EBUM KOMIUIEKCHUM 3aXOJOM IIiIBHIIEHHS CTIHKOCTI arpoIeHO3iB,
iXHBOIO 3aXMCTy BiJl HECIPHUATIMBOIO BIUIMBY HPUPOAHUX (PAKTOPIB, CTAOLIBHOIO OJCpXKAHHS
BHCOKOi BPOXKAWHOCTI Ta SKOCTI 3epHa. bk Toro, BoHM 00yMOBIIIOIOTh HEPALlIOHATIBHI BUTPATH
KOIITIB 1 HaBiThb 1HKOJM HEraTUBHUM BIUIMB Ha HABKOJIMIIHE CEPEOBMILE, B 3B’A3KYy 3 UYUM
noTpeOyroTh yaocKoHaeHHs [3].

BinpIIicTh cydyacHUX COPTIB XapaKTEPU3YIOThCSI BY3bKOIO €KOJOTTYHOK MPHUCTOCOBAHICTIO 1
NpUIATHI JUIS BHPOUIYBAaHHS Yy IPYHTOBO-KIIMAaTHYHHX yMOBaX MEBHOI reorpadiqHoi IIHUPOTH.
Coptu, amantoBaHi AN PI3HUX TIPYHTOBO-KIIMAaTUYHHUX 30H, CYTTE€BO BIAPI3HSIOTHCA OJWH Bif
OJHOTO 3a BUMOTamMH 10 (DaKTOpiB 3OBHIIIHBOTO CEPEIOBUINA Ta TOCIOAAPCHKO-IIIHHIMHU
MOKa3HUKaMHU

OriHKa CeNeKIiiHOro MaTepialy 3a KOMILIEKCOM T'OCTIOAPChKO-IIIHHUX 03HAK MA€ BaXJIUBE
3HA4eHHs I[pU CTBOPEHHI HOBUX BHCOKOIPOAYKTUBHHX COPTIB 3 BHCOKHUM aJalTUBHUM
MOTEHI[IaJIOM.

CTBOpEeHHs COPTIB CLIBCHKOTOCHOJIAPCHKUX KYJIBTYpP 3 BHCOKMM piBHEM aJalTHUBHOCTI J10
YMOB JIOBKUJUISI BUMara€e BCeOIYHOIO BUBUEHHS BUXIJHOTO MaTepianly 3 METOI BUAUIEHHS 3pa3KiB,
AKl O TMO€JHYBIM TOJIEPAHTHICTH JO TMOHWKEHUX TeMIepaTyp, MiJBUIIEHY HOCyX0- Ta
KAPOCTIMKICTh 3 BHUCOKOI MPOJYKTHUBHICTIO. Taki JOCHIJKEHHS € HEB1I'€MHOIO CKJIaJ0BOIO
YaCTHUHOIO CeJNeKIIiitHoro mpotecy [4].

AJTaNTUBHICTh BUCOKOBPOXKAMHUX COPTIB CUILCHKOTOCIIOJAPCHKUX KYJIBTYP BUSBIISIETHCS HE
TITPKA B 1X CTIHKOCTI M0 Jii HECHpUSTIUBUX YMOB CEpeloBHINAa, a H Yy IX 3IaTHOCTI
HaliepeKTUBHIIIE BUKOPUCTOBYBATH 3pOIICHHs, 1a00puBa. OcoOivMBEe 3HAYEHHS aJIalTUBHOL
CeJIeKIii MOB’s3aHe 3 MPOOJEMOI0 BUPOIIYBAHHS €KOJOIIYHO YUCTOI MPOJYKIIi POCIMHHHIITBA,
OXOpPOHOI0  3JI0pOB’S  JIIOJeH, 3alHATHUX Yy CLICHKOTOCHOJApPCHbKOMY BUPOOHMITBI, Ta
HaBKOJIMIIHBOTO cepenoBuiia. CTBOPEHHsS COPTIB, CTIMKMX 10 XBOpoO 1 HIKIAHMKIB, YCYBae
po0ieMy BUKOPUCTAHHS XIMIYHUX 3ac001B 00poThOM 3 HUMH. [li7] aganTUBHOIO CENEKIE0 CIif
PO3YMITH CYKYIHICTh METO/IB, III0 3aCTOCOBYIOTHCS B CEJEKLIHHOMY IpoIleci, CIPSIMOBAHOMY Ha
CTBOPEHHS COPTIB, 3[IJaTHUX peaTi30ByBaTH BUCOKHI IMOTEHIIAT MPOAYKTUBHOCTI 32 €KOJIOTTYHHUX
YMOB PETiOHY MPH ICHYIOUHX TEXHOJIOTIAX BUPOILyBaHHs. EKoJOriuHa 1mijlecupsMOBaHICTh CeNeKIii
MIPOrHO3Y€E T'eHETUKO()i310JI0TIYHE OOTPYHTYBAaHHS MOJENI IJIACTHYHOTO COPTY 3 YypaXyBaHHSIM
OCHOBHHX JIIMITYBaJIbHUX YNHHUKIB PETIOHY, /ISl IKOTO CTBOPIOETHCS COPT [S].

VYenix cenekiii Ha CTIMKICTh COPTIB 10 CTPECIB KPIM TaJlaHTY CEJlEKIIOHEepa 3aJeKHUTh BiJ
HasBHOCTI BHCOKOSIKICHOTO BHXIJHOrO Matepially ¥ e(eKTHMBHHX METOJIB OI[IHIOBaHHS Horo
aJIalITUBHUX BIIACTUBOCTEN. PO3poONEeHHS TEOpEeTHYHHX OCHOB aJalTHBHOI CeJieKlii moTpedye
HOBOT'O MiJIXOY JI0 apCEeHAITY CEIEeKIIMHUX METOIB, IKHMH KOPUCTYIOTHCS CEJIEeKI[IOHEpH

OCHOBHMMHM CKJIQJIOBUM METOJIOJIOTII CeNEKIil Ha CTIHKICTb € pEryiaspHe BHUBUEHHS
HasBHOI'O Marepiajiy, OIiHKa MOp¢osoro-(hi3ionoriyHuX BIACTHUBOCTEH, 00 €KTUBHICTH OLIHKU
BJIACTUBOCTEH COPTIB 1 TiOpWIiB, BUABJICHHS 1 BiIOIp BUCOKOC(PEKTUBHHX, aJaNTOBAHUX O
30HAJILHUX YMOB JiKepen 1 JoHopiB. baxkaHo, mo0 Taki pkepena XapaKTepU3YBAJIUCh 1 PAIOM
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[[IHHUX TOCTIOAAPCHKHUX O3HAK. B naHuii 4ac 0CHOBOIO BUBUYEHHS MPUCTOCYBATHHUX BIACTHBOCTEH
POCIIMH JI0 YMOB HaBKOJIMIITHBOTO CEPEIOBHINA MOKHA BBKATH J[BA SIBUINA: HASBHICThH IUPOKOT i
CTIMKOi aJamTUBHOI 3ATHOCTI y PpOCIWH, Ha0yToi HMMH B TpOLECi EBOJIOLIi, i HasBHICTH
1HIUBIIyaJIBHOT ajanTallii copTiB, CTBOPEHOI B Iporieci cenekilii [2].

JIist TABUINICHHS] aJalTHBHOTO TOTEHIIaNy POCIHH TPH CENEKIlii BaKJIMBOTO 3HAYCHHS
HaOyBaloTh (hOpPMH, K 32 paXyHOK BHYTPIITHIX MEXaHI13MIB CIIPOMO’KHI ITPOTUCTOSATH CTPECOBOMY
BIUIMBY 1 IPHCTOCOBYBATHUCS JI0 TAKUX YMOB 0€3 iICTOTHHX 3MiH (Di310I0T1YHUX HapaMeTpiB, a TAKOK
IIBUJIKO BITHOBIIIOBATH (hiziosoriunuii craH [1].

Jo06ip BuxigHOrOo Marepiay 3a (i3ioNOriYHUMU O3HAKaMHU CTIHKOCTI — OCHOBHHUH CTOCIO
IJIBUINCHHS aJanTaiii pOCauH J0 Aii HECHPHUSATIMBUX YMHHHKIB Ha PIBHI MOMYJIALIl, SKUH 1a€
MOKJIUBICTh HE JIUIIEC BUSBUTH PEAKI[I0 POCIMHHOTO OpraHi3My Ha [0 cTpec-(dakropa, a i
3’sCyBaTH 3aKOHOMIpHOCTI (opMyBaHHS afanTUBHOrO. IlepenyMoBOIO UIsi BUpIIICHHS i€l
npo0JieMH € HasBHICTh BiJMOBIAHOTO BHUXITHOTO CENEKIIMHOTO Marepialy, BigiOpaHoro 3a
(h1310JIOTTYHIMH O3HAKAMH.
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BPEHJI-MEHEJKMEHT SIK ®AKTOP IHHOBAIIMHOI'O PO3BUTKY
INIAIPUEMCTBA

Caasina Harauia AnaroJiiBHa

K.€.H., IOIICHT KaeIpr MEHEHKMEHTY

Kam'ssaenb-IToinbChKkOro HaliOHAILHOTO YHIBEPCUTETY iMeHI IBaHa OrieHKa,
M. Kam’sHenp-Tloainbebkuit

JlaBpyk Okcana CrenaniBHa

K.€.H., TOIICHT KaeIpu MEHEHKMEHTY

Kam'ssaenb-IToinbChkoro HalioHAILHOTO YHIBEpCUTETY iMeH1 IBana OrieHka,
M. Kam’sHenp-Tloainbebkuit

BpeHn-MeHeKMEHT — Iie Tpollec CTBOPEHHS 1 YIpPaBIiHHS OpeHIOM, SIKUM 3aCHOBAaHUI
TOJIOBHMM YMHOM Ha 30yTi ToBapy. OCHOBHUMH CKJIAJJOBUMH B JJaHOMY Mpolieci € inei OpeHny,
aHaji3 pPHUHKY, po3poOKa cTpaTerii, opraHizamis peKJIaMHOI KOMIIaHii. YTpaBlliHHS OpeHIOM —
roJIOBHUH (pakTop, 1110 BIUIMBAE HAa 3pOCTAaHHS IIPOAAXKIB 1 BAPTICTb TOBAPY Ta MOCHYT.

Ha crorognimHiii 7eHp PHHOK MTEPEHACHUEHHIA TOBapaMH Ta IOCITyTaMH, SKi BiAPI3HAIOTHCS
3a pI3HMMH TOKa3HUKaMHU: BHPOOHHUIITBOM, BapTiCTIO, IHHOBAaIliMU, OpeHIamMH. 3a TaKUX YMOB,
OpEHIMHT CIYTy€e BaYKJIMBOIO YAaCTHHOIO CTPATETii pO3BUTKY KOMIaHiid. bpenn BUCTymae y BUTIISAII
€MOLIIITHO-TICUXOJIOT1YHOI'O 3B'A3KY 3 ayJIUTOpPi€l0, BUKIUKAKOYM y CIOXKMBAdiB Psii OCOOIMBHX
acoriarii Ta BpaXeHb.

[TonsaTTss OpeHAy NOCUTh LIMPOKE, Pi3HI aBTOPU TPAKTYIOTh HOro Mo-cBOEMY, JO HBOI'O
BITHOCSATHCS IIe: ToBap abo0 TOCIyra 3 XapaKTepUCTHKaMHu, Hadilp acomiamiid, OYiKyBaHb,
iH(OopMallig PO CroKKUBaya, OOIISHKY MepeBar Ta 0araro iHmoro. bpena - 1e e, 1o NpuxoauTh y
CTMOXHMBAYIB HA JYMKY MpPH BUTJSAI HA MPOAYKLi0 Mapku. s Toro, mo® BU3HAYUTH CYTHICTh
MOHATTS «OpeH/1» pO3IITHEMO OCHOBHI TpakTyBaHHs. Ko)kHa KoMITaHis, iKa HaJla€ MOCIyru y cdepi
dhopmyBaHHS Ta KEpyBaHHsS OpeHaMu ab0 aBTOPH MO OpPEH/I-MEHEKMEHTY BBaXKAaIOTh 3a MOTPiOHE
3allpONOHYBATH BJIACHE BU3HAUEHHS OpeHy.

[Ipodecop mo mapkerunry JI. UepHaToHi BBaxae, o «OpeHy - 11eHTH(IKOBAaHUN MPOAYKT,
cepBic, 0coOHCTICTh ab0 Miclle, CTBOPEHE TaKMM YHMHOM, L0 CIOXHMBAa4Y CIPHUIMae yHIKaIbHY
JOJIaHy IIHHICTh, SKa BIAMOBiZaE ioro morpebam HaikpamuMm criocodom» [1]. K. JI. Kemnep
BUJUISIE TIOHATTA «OpeHn - Habip acomiamii, sKi BUHHUKAIOTh Yy CIIOXKUBadyiB, fKi J10JaIOTh
CIIPUHHATY IHHICTH ToBapy abo mociyru» [2]. IIpodecop mo mapkeTuHroiii crparerii Buioi
mkonu JK.-H. Kandepep BusHauae «OpeH[ - iM'sl, sike Ma€ BIUIMB Ha MOKYIIS, CTAlOYU KPUTEpieEM
nokynkmy [3].

BumienepepaxoBaHi TpakTyBaHHS JJONIOMAaraioTh 3p0OUTH BUCHOBOK, 1110 OpEH] Ma€ 3HAKOBY
CYTHICTh. bpeny Mae neBHu# BUTIIA, TOOTO 110 BiH BigoOpaxae: Ha3Ba, iM'd, CIIOBO, 3HAK, CHMBOII,
JIOTOTHI, TU3aiiH, yIakoBKa, 30BHIIIHINA BUTJISAA IPOAYKIIT Ta 1HIII SBHI Ta HEABHI XapaKTEPUCTUKH.
bpenn Biairpae meBHy ponb: iAeHTU(IKAIS TOBAapy YW NOCIYrd, audepeHiiaiis, BIUIMB Ha
CTHOYKMBYY TIOBEJIIHKY. 3 TO3MIII] CrIoKMBada OpeH/I BU3HAYAETHCS, K acoIliallis, iHHICTh, eMOIIii,
JIOCB1Jl, O4IKYBaHHsI, IEBHI Bpa)KeHHs Ta iHIIE. TakuM YWHOM, OpeH/ MpesCTaBisie COO0I0 CUCTEMY
BHYTPILIHIX 0COOIUBOCTEH - iM's Ta Bi3yallbHI CUMBOJIH, SIKI BUKOHYIOTh TIEBHI OCHOBHI (DYHKIIIT:

- i1eHTHdIKallis TOBapy YU NOCIYTH (II3HABAHICTb, PO3IMI3HAHHS);

- nudepeHIianis ToBapy Y Mocayry (BiAMIHHICTb);

- BIUIUB Ha TMOBEAIHKY CIIOKMBauiB (Ha Taki PUHKOBI TOKAa3HUKH, SIK CIOKUBaHHS,
MOMYJISIPHICT, IIepeBaraTa iHiue).

bpena 3 po3BUHYTOIO AKICTIO 11eHTU(IKalii Ta TudepeHiianii 31aTHUI BILTMBAaTH HA BUOIp
CMOXMBaya, 3MIIHIOBaTH 3 HHUMH BIJIHOCHHH, 3a0e3leuyyBaTH MEpeBaru Ta BUTOAU, SK JJIs
CIO’KMBAYIB, TaK 1 /ISl BJIACHUKIB KOMIIAHIN Ta iX O013HeC-mapTHEPIB (CTEUKXOIAEPIB).
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3a ycmimHuM OpeHIMHIOM Ha MOYaTKOBOMY eTami (hOpMyBaHHS KOMIIAHII po3pOOIS€ThCS
J1aH eBHUX Aii. Jlo kmouoBux eramiB hopMyBaHHS OpEHY BITHOCSTH:

1) MOHITOPHHT - TOCII/PKEHHS! KOHKYPEHTIB PUHKY;

2) aHaJTi3 Ta IUIaHyBaHHsA - (OPMyBaHHS YHIKaJIbHOI TOPrOBOI IPOMO3HUILii;

3) ctBopeHHs aTpuOyTiB OpeHy: Ha3Ba, YIIAKOBKA, JIOTOTHII, CIIOTaH, JITeHIa OpeHIy Ta
1HIIIE;

4) no3umioHyBaHHS OpeHIy - 3aKpiIUIeHHS MPOJYKTOBOI HIlli, SIKa 3MILHUTH MO3UTHUBHY
penyTariito BUpOOHUKA B CBIJIOMOCTI CITOKMBAYa;

5) OpeHI0YK - 3BeICHHS Bi3yaJbHOT'O CTHUJIKO KOMITAHIT;

6) BUXIJl HA PHHOK - po3po0Kka MeToiB npocyBanHs (PR kamnanii); BU3HaYeHHS CTpaTerii.

BaxxnmBoro sKicTio OpeHIy Ui KOMIaHil € HOoro 3JaTHICTh TTO3UTHBHO BIUIMBATH HA TOMHT
crokuBaviB. [1i/T MOHATTAM «CIOXKHBA4Y» MOTPIOHO PO3YMITH HAaSBHUX MOTCHIIIMHUX CIIOKHWBAYiB,
MOCTAaYaIbHUKIB, KIHIIEBUX CIIOXKHMBAYiB, @ TaKOX 0C10, SKi MAalOTh BIUIMB HA NMPUHHATTS PILICHHS
IIPO MOKYIIKY TOBApy UM MOCIIYTH.

Crio’xuBa4 Ma€ KOHTAaKT 3 OPEHIOM uepe3 pi3HI KOMYHIKaIlii, a TAKOX IiJ] 4ac CIOKUBAHHS
OpeHa0BOi mpoAykiii. 3B'SI30K MOKYMI 3 OpeHAOM 1 JOCBiA HOr0 BHUKOPUCTAHHS BHUKIMKAIOTh
acoriamii i CTBOPIOIOTH TIE€BHI BiHOIIEHHS: acoliamii OpeH/y, yCBITOMIICHICTh PO OpeHs, iMimK
Opennay, arpuOyTu OpeHIy, emollii Ta BiIYYyTTHA, SKi BiIYyBa€ CHOXKMBAa4Y NpU MOKYMIi abo
CTIOXKMBaHHI OpeHjy, rmoBara Ta JIOBipa 0 MapKu.

JlosnpHicTs 10 Openny (brand loyalty) - BigmanicTe 10 OpeHIy, piBeHb PETYISPHOTO
npuaOaHHs TPOAYKIii ogHOro Openmy. Ha nosuibHiCTh OpeHIy BIUIMBA€ TMO3HIIS CIOXKHBAYa 0
OpeH1y Ta HOro MOXJIMBICTh IOBTOPHO KYIyBAaTH TOBapu JaHOi Mapku. JIosnbHICTH sK
MOBEIIHKOBA BJIACTHBICTh 3aJICKUTH BiJI AKOCTI TOBapy, a TAKOXK Bijl CTA0LIBHOCTI BCIX MEHTAIBHUX
3B'SI3KIB, sIK1 (POPMYIOTHCSI MK CIIOKMBAuYaMU 1 BIACHUKaMH OpeHIy.

CdopmoBana crilika mepeBara OpeHAY CIIOXKHBA4YEeM BiJirpae BaXKIWBY pOJIb, BOHA
ABIISIETbCA IHCTPYMEHTOM BIUIMBY OpeHIy Ha IMONUT CIHOXHMBA4YiB Ta 3pOCTAaHHS PUHKOBHUX
MOKa3HUKIB. [IpuXnibHICTE OpeHIly SABISETHCA crIOcoO0M (popMyBaHHS CIOKUBYMX riepeBar. Toni
K, CTiliKa IepeBara CroKruBayaMu JIaHOTO OpeHIy B Pi3HUX CUTYallisIX BUOOPY MPOYKIIii, O CYTi 1
€ MPUXWIbHICTIO OpeHay. Jlo Takux cutyaiiif BUOOpy CHo’KMBadyamMH TOBapy BIAHOCSATH HETOBHE
NPOHUKHEHHS MPOJYKIIi 10 KaHamiB 30yTy, 3MiHa PUHKOBOI I[iHM, HAsBHICTh B MICLSAX MPOJAXy
KOHKYPEHTOCIIPOMOYHOI MPOAYKIIii, BIACYTHICTh PEKJIAMHOI MIATPUMKH Ta 1HIIE.

BupineHHs ekoHOMIYHOTO e(eKTy BiJl GOopMyBaHHsS OpEeH]y € JTOCUTh CKJIaIHUM 3aBIAHHSM.
I1. [oiinp BU3Hayae, 1m0 OpeHIU, B poJii HeMaTepiaJbHUX AaKTUBIB, 30UIbIIYIOTH AaKI[IOHEPHY
BapTICTh KOMIIaHil, TOMY €KOHOMIUHUI e(eKT po3po0II€THCSI HA OCHOBI HACTYITHUX aCIEKTIB:

- OpeH U 30UIBIIYIOTh Ta IPUCKOPIOIOTH IPOIIOBI TOTOKHU;

- OpeHaM MaroTh MO3UTHBHUN BIUIMB Ha JOBIOCTPOKOBY BapTICTh KOMIaHIi, Lei BIUIUB
HaJar0Th1HBECTHUIII, K1 BKJIa/IeH1 B MaTepiajbHl Ta HEMaTepiajibHI aKTHUBY;

- CTaOLTI3yI0Th OUYIKYBaH1 IPOILIOBI MOTOKH.

KpiM Toro, ympaBniHHS OpeHIOM IOB'3aHE 3 MEBHUMH CKJIAJHOIIAMU Ta PU3HKAMHU.
bpennu, ski (yHKIIOHYIOTh Ha PO3BMHYTHX Ta PO3BUBAIOYMX PUHKAX, CTUKAIOThCA 3 TAaKUMHU
npobyiemamu, sK:

1) crokuBYa MEepEeHACHUYEHICTh - BEMUKA KUTBKICTh CIIOKMBA4YiB MArOTh CEpEHINd piBEHb
KUTTSL, 1y OLIBIIOCTI BUMIA/IKIB B HUX € Bce, 1110 NOTpiOHO. Taki cioxuBayi piKo BeAyThCs HA P13HI
MapKETUHTOBI aKIlii, 10 MPU3BOAUTH /10 3MEHIIEHHS CIIOKUBYOT JIOSITBHOCTI;

2) BIACYTHICTh MPOJYKTOBOI nudepeHiianii - OUIbIICTh MPOIYKIi, Ka MpeICTaBlIeHa Ha
pPUHKAaX BOJOJIE€ OJHAKOBUMH XapaKTEpUCTHKaMH. Binx 1boro He MOXyThb OYTH 3acTpaxoBaHi
BHCOKOTEXHOJIOT1YHI TOBapH, TaK SK HA CHOTOAHINIHIN JCHB, IHHOBAIll MBUIKO PO3BHUBAIOTHCS Ta
KOMIIOIOTHCSI KOHKYPEHTAMU;

3) 3HIKEHHS BIUTUBY PEKJIAMU - CTA€ BCE CKJIAJIHIIIE Ta JOPOKYE BIUIMBATU Ha I[LIbOBOTO
CMOXMBaya, B PE3yJbTaTi 4Oro MoTpeOyeThCsl 3HAXOAWTH ANbTEPHATHUBHI METOAM INPOCYBAHHS
TOBAapIB;
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4) 1iHOBA MOJITHKA - BUIIl TPU aCMEKTH Ha BIUIMB Ha 1iHYy. L{e moB's3aHO 3 TUM, 1110 1HKOJIU
€IMHOI0 MOJXKIIMBICTIO OTPUMAaHHS KOPOTKOCTPOKOBOI TMEPEBarW € 3HIKCHHS IiH 32 JOMOMOTOI0
3HIKOK. OIHAK, OCHOBHOO TIPOOJIEMOIO CIIYTYE Te, 10 UMM YacTille KoMIaHis Oyne WTH Ha JaHWi
KPOK, TUM Oijibiiie Oy/ie MOCHITIOBATUCS BIIa/Ia CIIOKHBa4Ya Ha PUHKY.

Bpennu 31aTHI BIUIMBATH HE TUIBKM HA CIIOXKHUBYY MOBEAIHKY, ajie 1 Ha 3MEHILEHHS PU3HKIB
JUIs KOMITaHii B JIOBFOCTPOKOBIM TEPCIEKTUBI, OCOOJMBO — PHU3HMKIB 1HHOBAIIIWHOI isSTILHOCTI,
HAJIarO/DKEHHsI Ta BHUIIYCK HOBUX BHJIB TOBapiB, OpraHi3alliiHUX 3MiH YW MapKETHHTOBHX
IHCTpYMEHTIB B3aeMoJli 3 puHKOM. Jl0 TakuxX pHU3MKIB MOTPIOHO, y MEpIIy 4Yepry, BiIHECTH
HACTYIHI: piBEHb BIUIMBY HA HAsSBHHUX Ta MOTEHIINHMX CIIOKMBAYiB; 3pOCTaHHS OOCATIB MPOJAXKY,
30UIBIICHHS YacTKM PUHKY Ta NPIOPUTETHOCTI HA PUHKY, NO3WTUBHHM BIUIMB OpeHIy Ha
1HBECTOpIB, aKI[IOHEPIB, MAPTHEPIB, MOCTAYAIBHUKIB, CTEHKXOJIJIEPIB.

dopmyBaHHsS Ta PO3BUTOK OpEHIy, sIKWi 3a0e3redye BIUTMB Ha CIOKUBYY IOBEHIHKY Ta
3MEHIIIY€ MOXKJIBI PU3HMKH JJIs1 KOMITaHii, COpUsi€ 3pOCTaHHIO Kamitainy OpeHay Ta Horo ¢piHaHCOBOi
BapToCTi. ICHYIOTH i1HIINI BHUrOAM JJIS KOMIIaHii, sSKi Hamae OpeHI: CWIbHHH OpeHJ 3 YiTKOIO
IIGHTUYHICTIO, SIK Oap'ep A7 BXOJY Ha KOHKYPEHTHMH PUHOK; I[IHOBa KOHKYPEHIIis, 3BEICHHS
KOMYHIKaIiii OpeHay Ta CTBOPEHHS LiTiCHOro oOpa3y OpeH.y; 3pOCTaHHS aKIiOHEpHOI BapTOCTi
Openny; ppaHuaiiz3uHr; 301IBIICHHS BILTMBY OpEH/IY Ha BapTiCTh aKIliil; MO3UTUBHUI BIUIUB OpEeHIY
Ha aKI[lOHEepiB, MAPTHEPIB, MOCTAYAIbLHUKIB Ta IHIIUX.

OTxe, 10 OCHOBHHMX (PYHKIIH OpeHIy BITHOCATH iIeHTU(IKAIIO0, TU(EPCHITIAIII0 Ta BILUIUB
Ha MOBEAIHKY CIoKKBayiB. bpeny - 1ie cuctema 3HaKkiB Ta aTpuOYTiB, sKa BUALUIAE CTIHKUNA BUOID
CIIOYKMBava 710 BUOOPY TOBAPYYH MOCIYTH OPIBHIOIOYH 3 KOHKYPCHTAMH.

TakuM 4YMHOM, yHOpaBIiHHSA OpEHA-MEHEPKMEHTOM IIOCia€ Ba)JIMBE MiClle B CHCTEMI
MEHE/KMEHTY IMiIIPHEMCTBA. SIK MOKa3ye MpakThka, ePeKTHBHO Po3poOIeHUI OpeHT Ta aKTUBHA
MOJIITUKA IOAO MOro pO3BUTKY 1 MIATPUMKH € BKJIMBUMH €JIEMEHTaMU KOMYHIKalii 31
CIIOKMBa4aMH, TIPOCYBaHHS TOBapiB Ha pPUHKY, Ta TWIiJABUIICHHIO PUHKOBOI aKTHBHOCTI
nianpueMctBa. Came po3BUTOK OpeHAY crpusie (GOPMYBaHHIO y CBIJOMOCTi CIIOKMBada MEBHHX
acoliamii Ta CroraiB, K CIIPUSIOTh 3{IHCHEHHIO TIOBTOPHOTO CIIOKUBAHHS TOBAPY UM ITOCITYTH.

Cnucok JiTtepaTypu:

1. Chernatony L. de, Dall’Olmo R.F. (1998). “ Defining “brand”: beyond the literature with
experts’ interpretations”. Journal of marketing Management, Vol. 14(5), pp. 417-443.

2. Keller L.L. (1998). Strategic Brand management. Prentice Hall, NY.

3. KenmioxoB O.B. EdexkTuBHICTP MapKETHHIOBMX KOMYHIKaliii y Openaunry / O.B.
Kenaroxo, O.}0.boenko // Haykosi mpati JIoHenpkoro HaiioHajabHOTO TEXHIYHOTO YHIBEPCHUTETY.
—2008. — Ne 35 (149). — C. 70 —75.



237

Economic sciences
AMOPTHU3AIIA HEOBOPOTHUX AKTUBIB METOJIOM UUCTOI'O IIPUBYTKY

Cyk Iletpo

1.€.H., Ipodecop

npogecop kadeapu oOIiKy 1 ONOJaTKYBaHHS

Binokpemsenuii miapo3ain HamionansHOTO yHIBEpCUTETY O10pecypciB i
NPUPOJOKOPUCTYBaHHS YKpainu “HixuHcbkuil arpoTexHiunuil iHcTUTYT , M. Hi>kuH, Ykpaina

OpHiero i3 cTaret BUTpaT y co0iBapTOCTI MPOAYKLIi € aMOpTH3alist HeOOOPOTHUX AKTHUBIB.
Bona po3paxoByeTbcs 3a pi3HUMU METOJaMHU.

HapaxoByBatu amopTu3zaiito HEOOOPOTHHX AaKTHBIB MOXKHA 3a JOMOMOTOI0 METOAY Ha
OCHOBI1 YHCTOTO MTPUOYTKY.

Uuctuii nmpuOyTOK BU3HAYAETHCS SK PI3HULS MDK MPHOYTKOM 1 MOAATKOM Ha MPHOYTOK,
KU cTaHOBUTH 18 % Bix mpuOyTKY.

Bigmosigao mo HIICBO 1 “3aranbHi BUMOTH 10 (iHAHCOBOI 3BITHOCTI” YHCTUH TPHOYTOK
BioOpakaeThcs y 3BiTi po (piHAHCOBI pe3ynbTatu (3BITI MPO CYKYMHUN 10Xia) y cTaTTi “Uuctuit
¢binancoBuit pesyabrar’ (mpubyTok) (ko psaka 2350) [1].

MeToMYHUMH PEKOMEH/IAIISAMU 010 3anoBHeHHS GopMm (inaHcoBoi 3BiTHOCTI (1. 3.25.)
BU3HAYCHO, 10 YHUCTHI NpUOYTOK (30MTOK) pO3paxoBYeThCs sK anreOpaiuHa cyma mpuOyTKY
(30UTKYy) N0 OMOJATKyBaHHs, MOJATKy Ha MNPUOYTOK Ta MpUOYTKY (30MTKY) BiJl HPUIIUHEHOT
TiSUTBHOCTI TICIISL OTOIaTKyBaHHS [2].

MeTton amopTu3ailii Ha OCHOBI YHCTOrO MPHOYTKY € OJHUM i3 BHUJIIB METOJY aMOpTHU3aLlii
HEOOOPOTHHUX aKTHBIB Ha OCHOBI 0x0.1y (revenue-based amortisation method) [3].

Yuctuii nmpuOyTOK — YacTHHA 0AaTaHCOBOrO MPUOYTKY MiAMPHEMCTBA, IO 3aJUIIAETHCA B
HOro pO3MOPSIKEHHI MiCTs CIJIaTH MOJIATKiB, 300piB, BigpaxyBaHb 1 iHIINX 000B'SI3KOBHUX IUIATEKIB
no Orwomkery. UYuctuii npuOyTOK BHUKOPUCTOBYETHCS MJig 30UIBIICHHS OOOPOTHHMX KOIITIB
ninpuemMctBa, GopMyBaHHs (OH/IIB 1 pe3epBiB, 1 peiHBECTHUILi#l Y BUPOOHUITBO [4].

3a METOJIOM Ha OCHOBI YMCTOrO MPHUOYTKY pidHa cymMa aMOpTu3allii BU3HAYAETHCS SK
n00yTOK BapTOCTi, IO aMOPTU3YEThCS (PI3HULSI MK MEPBICHOIO 1 JIIKBIAIIMHOIO BapTICTIO), Ta
KoedilieHTa amMopTu3auii, SKUH OOUYMUCIIOETHCS AUICHHSAM (PAKTUYHOIO YHMCTOro MPHOYTKY BiJ
peamizamnii mpoaykmii (ToBapiB, poOIT, MOCIYr) Ha IUIAHOBUW OOCAT YHUCTOTO MPUOYTKY Bif
peamizanii npoaykuii (ToBapis, pooiT, HOCIYT).

Po3paxyHok amopTu3arlii Ha OCHOB1 UHCTOTO MPUOYTKY MPOBOIUTHCS 3a (GOpMYyJIaMu:

YIT = IT - IIIT,
ne YIl — uncruit npubyrok; I[1 — npubyroxk; I1I1 — nonaTox Ha npudyrok (18%).
CA =(IIB-JIB) x KA,

ne CA — cyma amoptu3aiii; [1B — nepBicHa BapTicTh 00’ekTa; JIB — nikBinamiitHa BapTiCTh
00’ekta; KA — koedilieHT aMmopTU3alii.

KA = ®CHUII : [1CYI],

ne ®CUII — ¢aktuuHa cyma yucToro npuOyTKy BiA peamizawii npoaykuii (pooit, mociyr);
[TICUYII — rmuranoBa cyma 9ucToro mpuOyTKY Bij peaiizaliii mpoaykiii (po0it, mociyr).

AMOpTH3AI1iI0 Ha OCHOBI YUCTOT0 NMPHOYTKY MOXHA MPOPAaXyBaTH TaKOX 32 1HIIUM
BapiaHTOM:
CA =0CUII x KA;
KA = (IIB — JIB) : I[ICYIL.

Busnauatu amopTH3aiito HeOOOPOTHUX aKTHBIB 32 METOJOM Ha OCHOBI YHCTOTO NMPUOYTKY
MO>KHa 3a JIBOMa criocobami: 1) Bij MO4aTKOBOI BapTOCTI HEOOOPOTHUX aKTHBIB; 2) BiJl 3aJIMILIKOBOI
(bamancoBoi) BapTOCTI HEOOOPOTHUX AKTUBIB.

Ha nmpukitani moka3aHo 3acTOCyBaHHSI METOLy aMOPTH3aIlii HEOOOPOTHUX aKTHUBIB HA OCHOBI1
YHCTOTO MPUOYTKY.
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[Tpuknaa. HeoGopoTHI akTHBH MaloOTh moyaTKoBy BapTicTh 77000 rpH, TepMiH eKcIuTyaTamii
— 4 pokwu, nmikBinamiitaa Baptictb — 2000 rpH. Bapricts, sixka amopTtusyethes, gopiBaioe 75000 rpH
(77000 — 2000 = 75000).

[TpubyToxk Bix peamnizamii npoaykiii (po0Oit, mociyr) ctaHoBuTh 85000 rpH, B TOMY YHCIIi: 3a
1-i1 pik — 40000 rpH, 3a 2-i pik — 20000 rpH, 3a 3-i1 pik — 15000 rpH, 3a 4-ii pik — 10000 rp=.

Po3paxyemo cymy momatky Ha mpuOyTOK, sIkuii fopiBHIoe 18 % Big mpuOyTky, a came:
Bcboro — 15300 rpH (85000 x 18 % = 15300), B Tomy uucmi: 3a 1-i pik — 7200 rpa (40000 x 18 % =
7200), 3a 2-i1 pik — 3600 rpu (20000 x 18 % = 3600), 3a 3-i1 pik — 2700 rpH (15000 x 18 % = 2700),
3a 4-i1 pik — 1800 rpH (10000 x 18 % = 1800).

Bu3HauumMo cymy 4MCTOro nmprOyTKY, K PI3HUII0 MK MPUOYTKOM BiJ peari3allii mpoayKiii
(pobit, mocayr) i MOAaTKOM Ha MPUOYTOK.

TakuMm YMHOM, YUCTHH TPUOYTOK Bia peamizamii mpoaykiii (poOiT, MOCIyr) ITOPIBHIOE:
Bcboro — 69700 rpH (85000 — 15300 = 69700), B Tomy uuci: 3a 1-i pik — 32800 rpa (40000 — 7200
= 32800), 3a 2-i pik — 16400 rpu (20000 — 3600 = 16400), 3a 3-i1 pik — 12300 rpu (15000 — 2700 =
12300), 3a 4-ii pik — 8200 rpu (10000 — 1800 = 8200).

Pozpaxyemo koedinienT amopru3aiii: 3a 1-if pik — 0,4706 (32800 : 69700 = 0,4706), 3a 2-ii
pik — 0,2353 (16400 : 69700 = 0,2353), 3a 3-ii pix — 0,1765 (12300 : 69700 = 0,1765), 3a 4-ii pix —
0,1176 (8200 : 69700 = 0,1176).

B tabmuni 1 HaBegeHo oOYMCICHHS aMOpTH3allii HEOOOPOTHHUX aKTHBIB METOIOM YHCTOTO
npuOyTKY BiJ iX MOYaTKOBOI BapTOCTi, TOOTO 32 1-M criocoOoM.

Ta6auus 1. Po3paxyHok amopTu3auii He00OpPOTHUX aKTHUBIB 32 METOI0M YHCTOI0 NPUOYTKY
3a 1-M cnioco6oM (Bi MOYaTKOBOI BApPTOCTi HEOOOPOTHNX AKTHBIB)

Pix BapricTts, mo Uuctuit npuOyTOK Bif Koedimient Pigna cyma
aMOpTH- peamizamii mpoAyKIii amopTH3alii aMopTH3aIlii,
3YEThCS, TPH (po0it, mocyr), TpH
TPH
1 75000 32800 0,4706 35295
2 75000 16400 0,2353 17648
3 75000 12300 0,1765 13237
4 75000 8200 0,1176 8820
X Pazom 69700 1 75000

AMopTH3aIlit0 HEOOOPOTHUX AaKTHUBIB 32 METOJOM YHCTOTO MPUOYTKY TaKOX MOXKIIUBO
IIPOPaxOBYBATH 3a 2-M CIIOCOOOM (Bi]1 3aIMIIKOBOI (0alaHCOBOT) BapTOCTi) 00’ €KTiB (TalI. 2).

Tab6anuns 2. PospaxyHok amopTu3anii HeOOOPOTHHX aKTHBIB 32 METOJ0M YHCTOI0 NPHOYTKY
3a 2-M cnoco6oM (Bix 3a1MIKoBOI (6a,1aHCOBOT) BAPTOCTi HEODOPOTHUX AKTHBIB)

Pik Bapricts, mo UucTnii npudyTOK Bif Koedimient Piyna cyma
aMopTH- peamizanii npomykmii amopTu3auii amopTu3anii,
3y€ThCS, TPH (pobiT, mocmyr), TpH
I'pH
1 75000 32800 0,4706 35295
2 39705 16400 0,2353 9343
3 30362 12300 0,1765 5359
4 25003 8200 0,1176 25003
X Pazom 69700 1 75000
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BucHoBku. HapaxoByBaTH aMopTH3allil0 HEOOOPOTHHX aKTHUBIB MOXKHa 32 METOA0M
YUCTOr0 MpUOYTKY. UMCTHI NMPUOYTOK BHU3HAYAETHCS SK PI3HULA MK MPUOYTKOM 1 MOJAATKOM Ha
npuOyTOK. 32 UM METOJIOM PO3MOJiI BapTOCTI HEOOOPOTHUX AKTHBIB MO MEpiojiaX 3MiHCHIOETHCS
MPONOPIIIHO OTPUMAHOTO B HUX YHCTOro mpuOyTKy. Po3paxoByBaTtn amopTH3aiito HEOOOPOTHUX
aKTUBIB 32 METOJIOM YHCTOrO MPHOYTKY MOKHA 3a JIBOMa criocobamu: 1) Bij MOYaTKOBOI BapTOCTI
HEOOOPOTHUX aKTHBIB; 2) BiJ 3aJUIIKOBOI (OamaHCOBOT) BapTOCTI HEOOOPOTHHX aKTHBIB. MeTon
amopTH3allii He0OOPOTHUX aKTHUBIB HA OCHOBI YHCTOTO MPUOYTKY HE mepeadadeHuii 3aKOHOIaBYO, a
TOMY WOTO MiJIPUEMCTBO MOXKE BUKOPUCTOBYBATH Ha CBill pO3CY[, 30KpeMa B YIPaBIiHCHKOMY
00IiKY.
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AHoTanisgs. HeBiAmoBigHICT, 30BHINIHIX HABAHTAKEHb EJICKTPOMArHITHUM  3B’s3KaM
TipChbKUX TMOpPiJ 1 TUTacTOBUX (UIOIAIB. B HHX pO3CIIOETCS OCHOBHA YAaCTHMHHM 30BHINIHIX
SHEepPreTUYHUX TOTOKIB. 3riZIHO HOBiM eHepro30depirardiii TEXHOJOTII TiIPO MOJOT, K NEPBUHHE
JDKEpEeJIo eHeprii, HaHOCUTh YAapH MO IUIYHXEpPy — XBHJIEBOIY, BTOPHHHE JDKEPEIO CHEepTii.
OcranHill TeHepye XBWJIBOBI KOJMBAHHS, SIKI PO3MOBCIOUKYIOTHCS IO CBEPUIOBUHI, PYHHYIOUH
MOJIEKYJISIPHI 3B’ SI3KU TJIACTOBUX (PITFOiIiB.

KiarouoBi cjioBa: eleKTpOMarHiTHI 3B SI3KH, IUTYH)XKEp — XBWICBOJ, OYHWIICHHS,
BiJIHOBJICHHS, M1ABUIIECHHS TPOYKTUBHOCTI HA(TOBUX CBEPAJIOBHH, T'IPOPO3PHUB IIIACTIB.

3HMKEHHS HEMIPOAYKTUBHOI BTPATHU €HEPrii JOCATA€ThCS BUAAJICHHSM 3 TpChbKOT MOPOIH Ta
KOPUCHMM BUKOPUCTAaHHSAM ii BHYTpilIHbOI eHeprii. Tomy sKICHI 1 KUIBKICHI €HEepreTH4Hi
XapaKTepUCTUKN TOBUHHI BXOJWTHU B Yy3arajlbHEHMH IOKa3HUK BJIACTUBOCTEH TipPCHKUX MOPIJ.
OpHMM 3 TakuxX MOKa3HUKIB € JIOBXKMHA XBWIl KOJIMBaHb IPU BUJAJIEHI BHYTPILIHBOI €HEprii
IIOPOJIH.

Bona xapakTepusye BHYTPINIHIO €HEPril0, HAKOMWYEHOI Ha YTBOPEHIN HOBIN MOBEpPXHI
TPILIMHHU, TICII PO3PUBY €IEKTPOMATHITHUX 3B’ SI3KIB MK CKJIaJIOBUMH YaCTUHKAMH ITOPOJIH.

Enepris 3B 3Ky MIXK 4YaCTUHKaMHU Tipcbkoi mopoau E3:

E; = (h-v/M) +v,

ne h - v/A — BHyTpilIHs eHepris MopoaAx Ipy PO3KPUTTI TPILIMHU IpU OypiHHI;

h — mocriiina [Tnanka;

V —4acToTa KOJINBaHb;

A — JOB)KMHA XBUIII;

Y — IUTOMa MOBEPXHEBA €HEPris, 110 XapaKTepU3ye YaCTKy BHYTPIIIHbOT €Heprii MopoH,
10 3aJTUIIMITNCS Ha MOBEPXHI TPILUHY MIcIs 1i PO3KPUTTS.

OyHKIIOHATIBHI  3B’A3KM  BJIACTMBOCTEH MarepiajiB, M0 MOCTIHHO 3MIHIOIOThCH,
XapaKTePU3YIOThCS TAaKOX JOBXKUHOK iX XBHJIb YPaxOBYIOUM BHINE CKa3aHE, CIiJl BCTAHOBHUTHU
MOJJIMBICTh pEECTpallii JOBXKMHU XBWJII 1 BHUKOPUCTOBYBAaTH 1i 1 NPaKTUYHIA JisSUIBHOCTI
JIOCJII JHUKIB

OpHi€I0 3 OCHOBHHMX IMPUYMH BUCOKOTO €HEProCHOXHBAHHS 3a HHU3bKOI MPOJYKTHBHOCTI
ICHYIOUMX TEXHOJIOTIH 1 oOnagHaHHS BUIOOYTKY 1 mepepoOku HapTH € HEBIANOBIIHICTh
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rpaBiTallifHAX HaBaHTAXXCHb HA €JIEKTPOMArHiTHI 3B’S3KHM TIPCHKUX MOPIJ 1 TJIACTOBUX (IIIOINIB.
Peonoriuna cTpykTypa HaTOHOCHHX IIACTIB, YITIIBHEHUX T11]] BIUIMBOM 30BHINIHIX HABAHTAXKCHbD,
HEMPOJYKTUBHO IOTJIMHAE 1 PO3CII0E€ OCHOBHY YaCTHHY 30BHIMIHIX €HEPreTHYHUX MOTOKiB [1]. s
YCYHEHHS BKa3aHUX HEMOJIKIB po3poOiieHa 1 mpodnuia BHPOOHWYE  BUIPOOYBaHHS
eHepro3oepiraroua TEXHOJNOTIS 1 oOONajHAaHHS MJI OYMIICHHS, BIJIHOBJICHHS, ITiIBUICHHS
MPOJYKTUBHOCTI HA(PTOBUX CBEPIJOBUH 1 TIAPOPO3PHBIB IUIacTiB. Peaiizallis 1mbOro HampsMKy
CTPUMYETHCS BIJICYTHICTIO TMEPBUHHUX JDKEpeN, SKi O Mand JOCTaTHIO aMIUITyAy 1 4acToTy
KOJIMBaHb. 3HWKEHHS €HEPTOBUTPAT (DYHKIIIFOBAaHHS TEXHOJIOTI1, 00JIaTHaHHS BUIO0YTKY 1 00pOOKH
HapTH JOCSATHYTO 32 PAXyHOK KOPHUCHOTO BHKOPHCTAHHS BHYTPIIIHBOTO EHEPTeTHYHOTO
MOTEHITIaTy MDKMOJICKYJISIPHUX 3B’S3KiB MPU IMITYJIbCHO-XBUILOBOMY 30YyIKEHI TIpCHKUX TOPIJ 1
1acTOBUX (PITOiNiB.

VY BIAMOBIAHOCTI 10 HOBOI1 €HEpPro30epiraroyoi TEXHOJIOT1 BUKOPHUCTOBYIOTHCS IMITYJIBCHO-
XBHJIBOBI TPaHC(OPMATOPH MOJIEKYISIPHO-XBUIHOBOTO BIUIUBY Ha TIPCbKH TOPOAM 1 TUIACTOBI
¢bmoinn. Taki tpanchopmaTopu mnependadaroTh y SKOCTI HMEPBUHHUX JDKEPEN CEpPIMHHUX TiZIpo
MOJIOTH. BTOpMHHHMMU JpKeperaMy KOJIMBAHb € IUTYH)KEPH - XBUJICBOJM crienianbHoi ¢popmu. ['igpo
MOJIOT HAHOCHTh YJapu MO IUTYH)Xepy — XBwieBoay. OcrTaHHIl reHepye XBHIIBOBI KOJHBAaHHS
HEOOXiJHOI YacToTH 1 aMHJIiTyI[I/I BropuHHI KONMBaHHS PO3MOBCIOKYIOTHCS IO CBEPIJIOBUHI.
PyiiHyroun MoJiekyJsipHi 3B’s3KM IUIacTOBUX (QuitoiniB. [Ipw 11bOMYy OYHIYETHCS BHYTPILITHS
MOBEPXHSI HACOCHO-KOMITPECOpHUX TpyO. BimHOBmOeThcs HadTOBiAmaua 1 MiIBUIIYETHCS
MPOAYKTHUBHICTD CBEP/UIOBHHH 32 T1JIpO PO3PUBIB HAPTOBOTO IJIacTa.

Hoga eneproz6epiraroya TEXHOJIOTIS 1 00MaIHAHHS JUTS 11 pearizalii mpouIuia mpoOMHICIOBY
anpob6aniro B ymoBax JIAO «Axtupkanadrorasy i [Ipunyku HadTorasz». HoBa eneprosbepiraroua
TEXHOJIOTisl 1 00JaJHaHHS MiATBEPIWIN CBOIO IMPAIe3aTHICTh X BUKOPUCTAHHS JAJI0 MO3UTHBHI
pe3yJbTaTy.
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Energy saving technology of oil production and refining

O.M. Terentyev?, Doctor of Technical Sciences, A.Y. Kleshchov?, PhD in technical
sciences, N.I. Sergienko?, Assoc.Prof.

Abstract. The mismatch of external loads to the electromagnetic connections of rocks and
formation fluids in them dissipates the bulk of external energy flows. According to the new
technology, the hydro hammer strikes the plunger - the waveguide of the latter generates wave
oscillations that propagate through the well, breaking the molecular bonds of formation fluids.

Keywords: electromagnetic connections, plunger - waveguide, cleaning, restoration,
increase of productivity of oil wells, hydraulic fracturing.
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Y BITUM3HSHIA MENaroriii CIOCTEPITaEThbCs MPOHMKHEHHS METOJY MOJICTIOBaHHS Y
PI3HOMaHITHI rayry3i HayKOBOTO Mi3HAHHS MEIaroriyHuX JOCHIIHKEHb.

ITporiec MonentoBaHHA — L€ BIATBOPEHHS XapaKTEpUCTHK OJHOro o0’eKTa (sSBUINA) Ha
1HIIOMY, IO 00YMOBJICHO paHillle BU3HAYCHOIO METOIO Ta OPI€EHTOBAHE HA MPAKTUYHE 3aCTOCYBAaHHS
pe3yabTartiB. [Iporec MoaentoBaHHs Gepe A0 yBaru CyTHICTb SIBUIL i MPOLECIB, SIKI MOJAETIOIOTHCS,
a TaKOX TMOCTAaBJIICHY METY, sika, BU3HAYA€ 3aCOOM Ta BIUIMBAE Ha pe3ylbTaT. BakiuBe 3HaUCHHS
Mae€ TOCJIIIOBHICTh €TaIliB MoietoBaHHsA [ 1].

MopnentoBanHs (Binm nar. modulus — wMipa, Mipuio, 3pa3oK) — II€ OIOCEPESIAKOBAHE
JOCIIIJKEHHSI XapaKTEepUCTUK 00’€KTa, 3a SIKOrO BUBYAETHCS HE caM O0’€KT, a MEBHA JIONOMIXHA
cucTeMa, siKa BHUCTyHae B pe4yoBid abo aOcTpakTHi ¢opmi 1 BigoOpaxae TakKuM YHHOM
(byHKIIIOHANBHI 3B’ A3KM 00’ €KTa Ha OCHOBI MEBHOI MOAIOHOCTI Mojeni i 00’ exTa [2].

MopentoBaHHsl J03BOJISIE HAOYHO, Y BUTIJISII CXEM, KPECIeHb, KOPOTKHUX CIIOBECHHX
XapaKTePUCTUK OXapaKTepU3yBaTH IMPOLEC, SIKUM BUBYAETHCS. A TAKOXX Ha OCHOBI BUKOPUCTAHHS
aHAJIOT1i POOUTH BUBUCHHS SIBHUII OUIBIN TITHOOKHAM 32 CBOEKO CYTTIO [3].

[TuTaHHSM MOJENIOBAaHHS [iSJIBHOCTI B OCBITHbOMY MpoIleci 3aiiManucs BITYM3HSHI 1
3apyoikHi HaykoBmi, a came: O. bopucoma, JI. KapacroBa BUBYaNM TpOIEC MOJCITIOBAHHS
nisutbHOCTI Bukiagada 3BO; €. JlogaTtko [4] po3risaaB 0cOOIMBOCTI MOIETIOBAHHS B MEAAroriii y
KOHTEKCTI pO3BUTKY iH(popmariiinux BigHocuH; O. IlonomaproB [5] mociimxyBaB COIiaIbHY
CKJIaJIOBY B MOJICNIFOBaHHI JisIbHOCTI (haxiBiis [6].

T. InpiHa BBaxae, 10 MPOLIEC MOIETIOBAHHS MOJISITA€ Y CTBOPEHHI IITYYHOI CUTYallli, B SIKIH
OCHOBHY pOJIb BIIIIPAIOTh Ti K caMi 3B’A3KH, IO 1 B pealbHil 3a1a4i, a pe3yabTaTu JOCIIIKEHHS
noni0HoOi cuTyarllii, OTpUMaHI Ha MOJEIbHUX 00 €KTaX, MEPEHOCAThCA MOTIM 3a AHAJOTIEID Ha
peanbHi ymoBH [7, c. 187].

I. HoBik cTBepmxkye, 1m0 MiJ MOJETIOBAHHSIM CIiJI PO3YMITH METOJ| OTOCEPEIKOBAHOTO
IPAaKTUYHOTO a00 TEOPETUYHOIO ONEpyBaHHSI 00 €KTOM, TMpPH SKOMY BHUKOPUCTOBYETHCS
JOTIOMIKHUM, TPOMIDKHUM a00 NMPUPOIHUN «KBa3100’€KT», IKUW 3HAXOIUTHCS B ACSIKINA 00’ €KTUBHIN
BIJIMOBIAHOCTI 3 00’ €KTOM, SIKM MI3HAETHCS, 110 3AATHUI 3aMIIIaTH HOTO Y IEBHUX BIJHOLIECHHSX 1
JaBaTH MiJ{ 4ac HOro JIOCIIPKEHHsSI B KIHIIEBOMY paxyHKY 1H(GOpMaIilo Mpo caM MOJEIbOBaHUMN
o0’exr [8, c. 302].

TakuM 4MHOM, A7 TOTO, 00 3pO3YMITH MPOLEC YU ABHILE, HEOOX1IHO MO0y yBaTH HOTO
MOJIeNIb. Y TICHXOJIOTrO-TIeJaroriYyHoMy CIOBHUKY «MOJIENb» BU3HAYAETHCS K CXeMa, 300paKeHHs
9 onuc OyJb-SKOTO SIBUIA, Y MPOILIECIB Y MPUPOI, CYCHUIbCTBI; aHali3 NEeBHOrO (pparMeHTy 4u
couianbHoi peanbHocTi [9, c. 207]. Monens 3a JI. ®dpigmMaHoM, 1€ MTYYHO CTBOPEHUN JIOJAMHOIO
a0CcTpakTHUN abo0 MarepialbHUNA 00’€KT. AHaANI3 Ta CIIOCTEPESKEHHS MOJEN T03BOJISE TI3HATH
CYTHICTb pEaJbHO ICHYIOUOTO CKJIaJHOTO O00’€KTa, MpoIecy 4YHM SBHINA, IO HA3UBAIOTHCS
npototurniamMu 06’exta [10].

Hocnigauk I'. Ko3noBa po3risigae Mosienb K CTBOPEHHUH 13 METOI0 o/iepKaHHs 1 30epiranHs
iHdopMallii crneuianbHUl 00’€KT, SKUM BigOoOpa’ka€ BIACTHBOCTI, XapaKTEPUCTHKU 1 3B SA3KHU
00’€KTa — OpUTIHATY JOBUIBHOI MPUPOIH, SIKI € CYyTT€BUMHU ais cy0’ekty [11, c. 42]. Himenpkuii
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nochmigauk B. Illtodhd Bu3HAYMB Taki yMOBH CTBOPEHHS MOJENi, a caMme: «B HIA BHIITEHI 1
3aKpiruieH] B 11 eIleMeHTax Ta BIIHOCHHAX M HHUMH CYTTEBI 1 HEOOXiHI 3B’A3KH, SIKI YTBOPIOIOTH
IIJIKOM BIATIOBIAHY CTPYKTYpy» [12, ¢. 132].

3a TtBepmkeHHsAM I. HempokiHOi mig MOJEIO CIliJi pO3yMITH «CTBOPIOBAHY Ha OCHOBI
MIEBHOI CUCTEMHU TOTJIS/IIB Ta 1/1eH 3arajbHy KapTHUHY SBUINA, sIKa 32 IOTIOMOTOI0 TBOPYOT 1HTYIMIT Ta
HAMOJIETJIMBO1 Mpalll AOMOMAarae 3p03yMiTH Ta OIUCATH TeE, 1[0 BUBYAETHCSI.

Mogenb — cucrema 00’€KTiB a00 3HAKiB, IO BiATBOPIOE JEsIKi ICTOTHI SIKOCTI CHCTEMH-
opuriHajga, BOHAa € Yy3arajJbHEHHUM BiJOOpaKEeHHSIM 00’€KTa, pe3ylabTaTOM aOCTPaKTHOTO
MIPAKTUYHOTO JIOCBIY, @ HE OE3MOCepeHIM Pe3yIbTaToM eKcrepuMeHTy» [13].

Sk 3a3nagae H. bosipuyk, B HayKOBOMY 00iry iCHY€ YMMalia KiJIbKICTh TPAKTYBaHb MOHATTS
MO/IEITb, SIKI PO3TIIAAAI0THCS HAYKOBISIMH, a CaMe:

- y IIMPOKOMY 3HAUEHHI: SK CHUCTEMY, IO MHCIIEHHEBO YSBISEThCS abO MarepiaibHO
peaiizyeThes 1, BimoOpakaroun abo BiITBOPIOIOYHM 00’ €KT JIOCIHIHKCHHS, 3/1aTHA 3aMil[aTH HOTro
TaK, 10 11 BUBYCHHSI J1a€ HOBY 1H(OPMAIIitO TIPO el 00’ €KT;

- Yy BY3bKOMY 3Ha4eHHi: 300paK€HHS NEBHOTO SBHINA 33 JOMOMOTOI0 I1HIIOTO, OLIBII
BHUBUEHOT0, IKE JIETIIIE 3PO3YMITH;

- SIK CTIPOIIEHI TeOopii, 0 J03BOJISIIOTH BUBYATH B3a€MO3B’SI3KM MK PI3HUMH 1HIUKATOPaMU
B CYCIIUIBCTBI;

- IK cxeMy, Tpadik Oyab-1Koro 00’€kTa, KOPOTKa CIOBECHA XapaKTEPUCTHKA, Ipolecy ado
SIBUILIA, 1110 BUKOPUCTOBYETHCS SIK HOTO cripolieHa 3amiHa [ 14].

VY meparorini MOJENIOBaHHS TPAJWIIHHO 3aCTOCOBYETHCS Ui TONIMIICHHS OCBITHHOTO
MpoLIeCy, ONTUMI3AIlil CTPYKTYpPH HaBYaJIbLHOTO MaTepiay, YIpaBlIiHHS OCBITHIM MPOILIECOM TOIIO.

Kpim Toro, nmominpHO 3BepHYTH yBary Ha (yHKOIl MojemoBaHHS. TpaaumiiHO iX
BUOKPEMIICHO TPH, a CaMe:

- omucoBa (QYHKIISA MOJENi, sfKa NOJSIrae B TOMY, IO 32 paxyHOK CHCTEMaTH3aii
EeMIIPUYHUX JTaHUX (TOYHICTh, TOBHOTA OMHCY) — € BUXIJHOIO MEPEyMOBOIO /ISl BUKOHAHHS Oy/Ib-
SKUX (QYHKITIN;

- MOsICHIOBaJIbHA (DYHKIIIS — PO3KPHUBAE 3B S3KU MK BCTAHOBJICHUMH B MPOIIECI OMUCAHHS
(hakTamu, 3aJ€KHOCTAMH Ta BXKE BIJIOMUMH 3aKOHAMH, T1IIOTE3aMH TOIIIO;

- TPOrHOCTMYHA (QYHKILIA — BiAOOpakae MOXIIMBICTE nepeadadueHHs MaiOyTHIX
BJIACTUBOCTEHN Ta CTaHIB CUCTEM, IO MOJIETIOIOTHCS, TOOTO JII3HATUCH «I110 Oyae?».

€. JlonaTko CTBEpAXKYE, 1110 «IIeIaroriyHe MOJETIOBaHHS» — 1€ TOCIIIKEHHS MeJaroriyHuX
00’€KTIB (SIBUIL) 3a JOMOMOIOK MOJENIOBaHHS MOHATIHHUX, MPOLECYalbHUX, CTPYKTYpHO-
3MICTOBHX 1 KOHLENTYaJIbHUX XapaKTEPUCTHK  OKPEMHUX «CTOPiH» HaBYAJIbHO-BUXOBHOI'O MPOLIECY
B MeEXaxX BH3HAYEHOTO COILIOKYJIbTYPHOTO TIPOCTOPY Ha 3arajlbHOOCBITHBOMY, MpPOQeciiiHO-
opieHTOBaHOMY a00 1HIIOMY piBHX [4, c. 13].

MopnentoBaHHd B TNEAaroriii, y MOPIBHSHHI 3 OararbMma I1HIIMMH Taldy3sIMH JIFOICBKOTO
Mi3HaHHS, Mae TmeBHI ocoOnuBocTi. [Ipupoma 1ux ocoOnMMBOCTEH KPUETHCS B CKIAIHOCTI
MeJaroriYyHuX TMPOIECiB, PO3IJIMBYACTOCTI TMEAAroriyHUX TMOHSATh, a TaKOoX 3yMOBJEHA IX
0araToJIaHKOBOIO CTPYKTYPOBAHICTIO.
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THHOBAIIIMHI IIJIXOA 10 OIIHKA TEXHOTEHHUX PU3UKIB
TEIVIOTEHEPYIOYOI'O OBJIATHAHHSA TEC I TELL
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Jlep>kaBHUH yHIBEpCUTET TeleKOMYHiKallii, M. Kuis,

KuiBcbkuit HaIlioHABHUIN YHIBEpCUTET OyMIBHUIITBA 1 apXiTeKTypHu, M. Kuis

B Vkpaini parioHanbHe BUKOPHUCTAHHS BOJHHUX PECYPCIB € OJHIEI0 3 HAHOUIBII BaXKIIMBHX
npoOJieM EHEePreTHYHUX MiANPUEMCTB. 3pOCTaHHS IOTY)KHOCTEH TEIUIOBUX EJIEKTPOCTAHLIN 1
TEIIO-CJICKTPOIIEHTpaIe 1 0OMEXeHICTh Ae0iTy BOoau MOTpeOye 301IbIICHHS 0JI 000POTHUX
CHCTEM BOJOIMOCTaYaHHS 1 epeXij BiJl IPSIMOTOYHUX IO 0OOPOTHUX CUCTEM BOJIOTIOCTAYAHHSI.

SIkicTh BOAM B CHCTEMax TEIUIOCHEPTeTUKH 3aJCKHUTh BiJl HAJIIMHOCTI 1 €KOHOMIYHOCTI
eKCIUTyaTallil EHEpreTHYHOro OOJaJHAHHS, SKE € CKJIAJ0BOI0 YAaCTHHOIO 3araJbHOi CHCTEMH
TEXHIYHOTO BOJOIOCTAYAHHS B TEIUIOGHEPreTHIli. VIMOBIpHICHOI Mipoo BiIMOBH a60 3HIKECHHS
SKOCTI BOJM, IO BHUKOPHCTOBYETHCS y BHUPOOHWYOMY IHMKIII MOXHA BH3HAUUTH 4YEpe3 PH3UK
BUHUKHEHHS Hebe3meuHoi abo aBapiiiHOT poOOTH TEIIOCHEPTeTUYHNX 00’ €KTiB. PU3MK y cuctemax
BOJIOOYHIICHHS B TEIUIOCHEPTETHIl OyZeMO PO3YMITH SIK IMOBIPHICTH IOSIBU Ha BHXOJll CHCTEMHU
HEOUHUIICHOI UM HeqoounieHoi Boau. Llei Buxin Mmoxe OyTH Ha eHeprorenepyroue obnaaHanus. B
IOMY pa3i HachiakamMu Oyjae TOTipIIeHHs pPoOOTH IOoro OOJaJHAHHSA, TOOTO TOTIPIICHHS
€KOHOMIYHUX TOKa3HUKIB a00 eKOHOMIYHHMI pu3uk. Takoxk, Led BHUXiH MOXe OyTH y CHUCTEMY
CKU/IaHHS BOJM y HABKOJIHMIIHE CEPEAOBHUINE, B PE3Yy/IbTaTi IHOTO OYAYTh MaTH MiCIle HETaTHBHI
€KOJIOT1UHI Ta COIliaJIbHI HACHiAKH, a00 OyayTh BUKJIMKAHI €KOJOTIYHI 1 COLialNbHI PU3UKH, Kl
TICHO TTOB’S13aHi OJIMH 3 OJTHUM.

IcHyroul B TemIOEHEPreTUlll CUCTEMHU BOJOOYMINEHHS 3HAYHO BIAPIZHSIOTHCS OAUH Bij
OHOTO fAK (I3UKO-XIMIYHUMH MPUHLIMIIAMU, Ha SIKUX TIPYHTYe€TbCA IXHA poboTa, Tak 1
KOHCTPYKTUBHO. 3 OMNIAQy Ha I1e, Ui pO3pOOKH y3aralbHEHOI METOAMKH OLIHKHM PHU3HKIB
HEMOJKJIMBO B3ATH SIK MPUKIAJ SIKy-HEOYlb 3 ICHYIOUHMX CXEM, OCKUIbKM OTpUMaH1 pe3yibTaTH HE
MOKHa Oyze CHiBBIJHECTH 3 IHIIMMM cXxeMaMu. Tomy, i po3poOKM 3arajibHOi MeTOJ0JIOTi]
BU3HAUEHHS PI3HUX PHU3HMKIB y CHUCTEMI BOJOOYMILIEHHS B TEIUIOGHEpreTHlll MmoOynoBaHa
CTPYKTypHO-(hyHKI[IOHanbHa Osok-cxema cuctemu BojoouuineHHss TEL], TEC, sxa npexacraieHa
Ha PUCYHKY1.
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Ha paniif cTpyKTypHO-(QYHKIIOHAJBbHIM OJIOK-CXeMi MaricTpanb 2 TpU3HAa4YeHa s
OYMINEHHS CTIYHUX BOJ, IO YTBOPWJIMCSA B pe3yibTaTi poOOTH MaricTpaii 1 1 mpoayBKH KOTJa.
Marictpanb 2 CKJIaJaeThCs 3 HACOCHOTO Onoky 32, OyokiB TpyOompoBoaiB 34, 36, Onoky
ocajpkeHHs 33, OJIOKY OYHMIIEHHS PO3YMHEHHMX IOMImOK 35 1 croky 37. B pesynbTaTi mOBHHX
BiJIMOBJICHb, YACTKOBHX BIJIMOBJICHb UM HEIITATHOI poOOTH OJIOKIB MaricTpaii 2 Ha ii Buxoji Oynue
HEKOHIUIIIHa BO/Ia, 1110 Yepe3 CTiK 37 Oyne HaAXOJUTH Y HABKOJIMILHE CEPEelOBUILE, 1110 CTBOPUTH
HEMPUIYCTHMI €KOJIOTiuHI 1 cowiajbHi pu3ukd. Boma 3 wmarictpameit 4 1 5 ouumieHHs
OXOJIOJDKYBAJIbHOI BOAM M OUMILEHHS KOHIEHCATy B HABKOJMILHE CEpPElIOBUILE, SIK MPaBUIIO, HE
CKU/IA€THCS 1 B OCTATOYHOMY MiJICYMKY HaJXOJIUTh 3HOBY y eHeproarperaru 11 i 13. Marictpains 3
3MIMCHIOE KOPEKIIIF0 KOTJIOBOI BOJIH.

TakuM 4UHOM, y CTPYKTYPHO-(PYHKIIOHATIBHIN OJ0K-CXeMi CUCTEMH BOJIOOYMIIICHHS MOKHA
BHJIUTMTH MaricTpaib 2, 0 MOKE BUKJIMKATH TEXHOTEHHI, €KOJIOT14HI 1 COIaJIbHI PU3UKH, a TAKOXK
Mmaricrpaini 1, 3, 4, 5, 6, 7, 110 BUKIIMKAIOTh €EKOHOMIYHI PU3UKH.

BcranoBneHo, mo BiIMOBM B CHUCTEMax BOJOOYMIICHHS L€ MOJil, IO IHOJAralTh Yy
MOPYUICHHI HOPMAaJIbHOTO BUKOHAHHS (PYHKIIH CHCTEMH, BOHH BIIPI3HSAIOTHCS YHCICHHICTIO 1
pI3HOMaHITHICTIO. BigMOBH MOXYTh TNPUBOAUTH [0 3HUKEHHS PIBHA JKUBIEHHS BOJOIO
eHeproarperaris, 10 IPUIUHEHHS 0JIa4i BOJY HAa €HEpProarperatd 4u A0 IMoJadi HEMPHITyCTUMO
3a0pynHeHoi Boau. OcTaHHS oOOCTaBUHA O3Hayae, IO CHUCTEMa BOJOOYMILEHHS IMIPALIOE B
HEIITaTHOMY PEXHMI Yepe3 BiIMOBH JIESIKUX ii €IEMEHTIB UM Y BUIJISII HEIITATHOT poOOTH MEBHUX
€JIEMEHTIB cucTeMH. JJisl 3py4HOCTI, BIIMOBH B CUCTEMAaxX BOJIOOYMIICHHS MOKHA PO3IUIUTH Ha JB1
rpynu: 1 — BiIMOBH 30BHIIIHIX CHCTEM, TOB'S3aHUX 13 CHCTEMaMH BOJOOYHUIICHHS; 2 — BiIMOBH
BHYTPILIHIX €JIEMEHTIB CHCTEMHU.

Jlo BiaMOB mepmioi rpynu MOXYTh OyTH BiJHECEHi: a) BiIMOBH JDKEpEN BOa03a00py, II0
MPUBOJUTH JI0 TPHUIIMHEHHS TOoJa4yi BOAM ©O) BIJIMOBH CHCTEMH IIOJadi €JIEKTPOEHEpPTii, M0
MOPYIIYE YH TPUIHUHSIE POOOTY HACOCHUX CTaHINW, B) 3a0ip HAa OYMINCHHS HAI3BHYANHO
3a0py/HEHOi BOJM, PIBEHb 3a0pYIHEHHS SKOI MEPEBUIIYE MOXKIMBOCTI CUCTEMH BOJOOYMIIECHHS.
Lle MOXITMBO ITPH BUCOKHX IaBOAKOBHX BOJAX, MPH CXOJaX Cili, y BIIOBITHUX MICIIEBOCTSX 1 TIpH
IHIIMX TPUPOAHUX KaTakii3Max; T) 3a0pyqHeHHS B0A03a00piB XIMIYHUMH PEUYOBHHAMH YU
6ioMacamu, 110 PO3KJIAAAI0ThCsI, MOXKYTh OyTH HACIIAKOM XIMIYHOTO 3a0pyJHEHHS.

Jlo BiAMOB Apyroi TpyHH YW /10 BiIMOB BHYTPILIHIX €E€MEHTIB CUCTEMH MOXHA BiTHECTH
aBapii, NOIIKO/PKEHHA 1 BIAMOBU pI3HUX €JIEMEHTIB CHCTEMH, IO I[OBHO YU YacTKOBO
NEePEeIIKO/PKAIOTh 11 poOoTi. Y pe3ynabTaTi BiAMOB BHYTPIIIHIX €JIEMEHTIB CHCTEMH MOXYTh
B1JI0YBaTHCS HACTYIHI MOPYIIEHHS BOJONOCTauYaHHs 00'€KTa: a) THMYACOBE 3HWKEHHS 110J1a4l BOJIU
Ha eHeproarperaTtH, I10 HE J0CSIra€ I'paHMYHO NPUIYCTUMOIO piBHSA; 0) TUMYacoBE 3HMKEHHS
3a0e3MeyeHHs] BOJIOI0, HIDKYE MPUIYCTUMOIO PpIiBHS, II0 pPIBHO3HAYHO BIAMOBI CHCTEMU
BOJIOOYMILICHHS; B) MEPEPBU B 0J1a4i BOAU 3ale3nedyBaHOMY OO'€KTY; T') MoAaya HEKOHIUIIIHOT
BOAM 3a0e3neyyBaHOMY OO'€KTy; 1) CIIOJIy4€HHS BUNAJAKIB ar, Or; €) y BUIAAKY CKHUJAHHS
BUKOPHUCTAHOI! BOJM B HABKOJIUIIIHE CEPEIOBUILE — CKUAAHHS 3a0pyIHEHOT BOJIH.

3a3HaueHl BIJIMOBU CTBOPIOIOTh BHCOKHMHM CTyNiIHb TEXHOT€HHMX pPH3UKIB, OIlIHKA 1
MiHIMi3alis IKUX Moke OyTH 3pobiieHa pu BUOOPI UM MPH po3poOIIi BiAMOBIIHUX KPUTEPIIB.

BceraHnoBieHo, 110 MMOBIPHICTh PI3HUX PHU3UKIB (TEXHOT€HHUX, €KOJOTIYHMX, COIIaJIbHUX )
npu poOoTi OyJb-sIKOi CHCTEMM BOJOOYMINEHHS THM BHINA, YAM BHIIA MMOBIPHICTH BiIMOBHU
€JIEMEHTa YM CIIOJY4YEeHHsI eJIEMEHTIB CUCTEMH, 110 pOOJIATh 3HAYHUI BIUIMB Ha CTIMKICTH poOOTH
CHCTEMH BOJIOOUHMIIECHHS B IIiiomy. Ilpu nocuth TpuBamiii poOOTi CUCTEMH BOAOOYMILEHHS B HeEl
BCTaHOBIIIOETHCS WMOBIPHICHUM MOCTIMHUI peXUM MEepexoy 31 CTaHy B CTaH 3a CXEMOI0 «poOouunit
CTaH yciX OJIOKIB — BiJIMOBA OJHOTO YM JIEKIJIbKOX OJIOKIB — PEMOHT — POOOYMIA CTaH yCiX OJIOKiBY.
IMOBIpHOCTI TTOCITITOBHOCTI 1 TPUBAJIOCTI IUX TOJIIN MII/IaI0THCSI BU3HAYEHHIO, 110 A€ MOXKJIUBICTD
3 OJHi€] CTOPOHM OIIHIOBATH PHU3UKH, L0 BUHUKAIOTH MPHU €KCIUTyaTalii 1 BU3HAYATH CTPATErito
YIpaBIiHHSA A1 MIHIMI3alll] IUX PU3HKIB.
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ABTOMATHU30BAHA CUCTEMA BOAOBIIJIUBY KAP’EPY

XapkeBuu P.B.

MaricTp

Ipsaako C.JI.

cr. Bukaagay, KIII im. Irops Cikopewkoro,, kad. AEMK, psl2012@ukr.net

Beryn. Cucremu kap’€pHOIO BOAOBIIJIMBY € HEBIJ'€MHUM Ta €HEPrOEMHUM TEXHOJIOTTYHUM
MPOIIECOM TIPU BUAOOYTKY KOPUCHOI KOTAJIHMHU, sIKI 3a0e31euytoTh e(h)eKTUBHY pOOOTY TipHUYOTO
nianpueMcTBa. EQeKTUBHICTh €XeM BOAOBIUIMBY Kap'epiB B MepioA iX OyIIBHUITBA 1 €KCIUTyaTaril
BCTAHOBJIIOETHCS BiJMOBITHUMH TEXHIYHUMH 1 TiJPOTEOJOTIYHUMHU PO3PAXyHKAMHU 33 KPUTEPiEM
BIJIIIOBITHOCTI NMPOJYKTUBHOCTI HAacOCIB 1 MaKCHMMaJbHOT'O PO3PaxyHKOBOI'O J000BOrO IMPUILIUBY
JOMIOBUX 1 mig3eMHUX BoA. Ha BigMmiHy BiJ IIaXTHOTO BOAOBIUIMBY, 1€ OCHOBHUM IPUIUIUBOM €
Mig3eMHI BOAHM, poOOTa Kap’ €pHOTO BOJOBIIUVIMBY 3HA4YHY pOJb  BIIrparoTh atMocdepHi
omazaw[1,2,3]. OnHi€ro 3 MPUYUH BUCOKOI €HEPrOEMHOCTI MAXTHOTO BOJOBIUIMBY € 3a0pYyIHEHICTh
[IaXTHOI BOJY MEXaHIYHHUMH JOMIIIKAMH Y BUTJISAL BYTUIBHOTO 1 OPIAHOTO MPOCUIY, BMICT SIKOT
nocsirae 10-20% mo o0'emy pinuHU, M0 nepekadyeTbes. [liqBuIieHHsT eHepreTHYHo1 e()eKTUBHOCTI
CHCTEM ILIAXTHOTO BOJAOBIAJIMBY Oe€3lOCepeHbO IOB'A3aHE 3 HEOOXIJHICTIO 3aCTOCYBaHHS Ha
BUIOOYBHUX TOPU30HTAX Ta IUISTHKaX MPHUCTPOIB I BHJAJIEHHS 3 INAXTHOI BOAHM TBEPAOI
CKJ1aJ0BO1. Taka TeXHOJIOTIS IAXTHOTO BOJOBIIMBY JO3BOJISIE 3MEHIINTH BEIMUYUHY HEOOX1THOTO
HAropy HACOCHUX arperariB, CIPUS€ MiABUIICHHIO HAIIHHOCTI eKanIyaTaui'l' oOJajiHaHHS Ta
TpyOOnpoBOJiB Ta ix pobodoro pecypey. IIpu BimkauyBaHHI Kap’€pHOI BOAM JyXK€ Ba)JIUBO
BU3HAYUTH €MHICTh BOJO30IpHUKIB, Miclsi IX pO3TalIyBaHHS 1 KUIBKICTh HAaCOCHHMX arperaris.
BukopucroByBaTH J1y’Ke BelIMKI BOJI030IpHHUKH, a TAKOXK JIOMYCKATH BiJKauyBaHHs Kap’ €pHOi BOAU
B pe3epByap HE BHTIIHO 3 TOYKM 30py KamiTaJbHUX BHUTpAT. Y pa3l HEBEIMKOi €MHOCTI
BO/I030IpHUKA 3HAYHO YCKJIAJHIOETbCA EKCIUTyaTallisi HAcOCHOI YCTaHOBKM 4epe3 Te, II0
JIOBOJUTHCSI pOOUTH BEJIMKY KUIBKICTh BKJIOUEHb HAacocCiB. Tak SK HaCOCHI YCTaHOBKM Kap’ €piB
oOllaHaHI ~ ACHMHXPOHHUMH JIBUTYHAMHM 3 KOPOTKO3aMKHEHHM pPOTOPOM, TO 4YHUM Ouiblie
MOTY)KHICTh €JIEKTPOABUTYHA HACOCy, THM MEHIIE HOro BKIIIOYEHH JOMYCKAETHCS TPOTATOM
MIEBHOT'O Yacy.

Ha neii yac aBTOMaTu4H1 cUCTEMHU KepyBaHHS OLIBIIOCTI CTAHIIN Kap’€PHOTO BOAOBIIUBY
NpPAaLOI0Th 32 TAaKUM aJrOPUTMOM: HpPU JIOCSITHEHHI NEBHOTO PIBHSA PIAMHU B BOJ030ipHUKY
BKJIIOYAIOTh OJMH HAaCOCHUU arperar; SIKIO PiB€Hb BOAU B BOAO30IPHUKY MPOJOBXKYE 3pOCTaTH 1
J0CsiTae MPOMIKHOI NMO3HAYKH, TO B pOOOTY BKJIIOYAETHCS I1I€ OJMH Hacoc 1 T. iH. Uepe3 meBHUIH
yac, KOJIM BOJa 3 BOA030IpHUKA MOBHICTIO BIAKAUYEThCS, HACOCHI YCTAaHOBKM BUMHUKaIOThCs. Taka
crcTeMa MPU3BOAUTH J0 HEpPaI[lOHAIBHOTO BUKOPHCTAHHS €JEKTPOSHEprii, 1 B MEBHUX CUTYaIlisX,
70 HaJMipy 4YacToro BKJIIOYEHHS ab0 3aHaATO TpHBaJoi poOOTH HACOCHUX arperariB, a TaKOX
3aCTOIO BOJIM B pe3epByapi.

IMocTanoBKa 3aga4i

PosrnsinemMo Moziens BOJOBIUTMBHOT HACOCHOT YCTAaHOBKHM 3 BOZ030ipPHUKOM 1 MaKCHUMaIbHO
JOTTYyCTUMHM B HBOMY pIBHEM BOJHM hmax , @ TaKoXK: KUIBKICTh HAMIPHHUX TPYyOONpoBOAIB J;
KUTBKICTh 1IGHTHYHHUX 33 XapaKTEepPUCTHKAMM HACOCHUX arperaTiB , sIKi MOXYTh OyTH IiJKIIOUEH]
JUISL BiJKauyBaHHsS BOJM ljmaxHaj HamipHOMY TpyOOMpoBOMi- jeJ; 0OcAr BOJM, MO HAAXOAUTH Y
B0/10301pHUKQrp(t), ipH teT;

Heo0xinHo cxiacTu Takuii rpadik BKItOUYeHHS HacocHUX arperartis. Ij(t), mob Ij(t), Cljmax ,

jeJ, teT s miHiMizamii cyMapHUX BI/ITpaT eJIEKTPOCHEPT I [0 BCIX HACOCHUX arperarax:

N3zar = Z Z U(t)Nij n

ne: N3ar- 3aragpHa MOTYXKHICTh HACOCHUX arperaTiB
OOMeXeHHS:
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- 4ac OCBITJICHHS BOJM B BOJ030IpHUKY HE MOBHHEH NEPEBUILYBATH TPAHUYHO JOMYCTUMY
HOpMY: toce<t,ocm.max;

- KUIBKICTh BKIIOYEHb HACOCHUX YCTAHOBOK 32 IEBHUU MPOMDKOK HYacy HE IOBUHEH
MIEPEeBUILYBATH TPAHUYHO IPUITYCTUMUM.

Jns peanizanii Takoro aaropuTMy poOOTH HPOMOHYETHCS BUKOPHUCTATH TEOPII0 HEUITKUX
MHOXHUH Ta BimoOpaxeHs [4,5.6.7]. BXinHuMu nmapaMeTpaMu CUCTEMH € HACTYIHI JIHTBICTHYHI (Y
TepMiHaX TEOpPil HEYITKMX MHOKHH) 3MiHHI:

- «IMHaMiKa piBHS PIAMHUY» BU3HAYA€ PIBEHb Kap €PHOI BOAM, SIKUH PETYJISIPHO OTPUMYE YU
BiTa€ BOMO30IpHHUK (3HAYCHHS: « IIBHIKO 3HIDKYETHCS», «3HUKYETBCS», «HE 3MIHIOETHCS,
«ITIBUITYETHCSY, «IIBHUJIKO ITiIBHIIYETHCS»);

- «OYiKyBaHUH MPUILUIMB BOJM 32 MPOTHO3YBAaHHIM» BU3HAYA€ KUTBKICTh BOJIH, SIKA TIOCTYIIA€
B BOJI0301pHUK («HU3bKHUI», «CEPEIHINY, «BUCOKUIY, aBapIHHUN»);

- «IOTOYHUH TPUIUIMB BOJIW» - KUIBKICTb BOJH, SIKA HAKOMMYYEThCA y BOJO30IpHUKY B
MMOTOYHUIA MOMEHT Yacy («HH3bKHUI», «CEPEIIHIN», «BEIUKUNY ),

- «IIOTOYHHUH TPUIUIMB BOJIU 3a MPOTHO30M» BH3HAUAE OOCST BOJIM, SIKHH NMOBHHEH OyB
OIYCTHTH B MMOTOYHUI Yac 3a MPOTHO30M («HU3bKHI», «CEPETHINY», «BEIUKHUII»);

- "piBeHb BOAM" BH3HAUA€ TOTOYHHH pPIBEHb BOJAM B HAKOMUYYBaJIHbHOMY pe3epBYyapi
HacocHOT ctanuii ("myxe Hu3bkuil", "HU3bKUI", "BUCOKHI", "qyxKe BUCOKHIT");

- «BKIIIOYEHI HAcocHW» HAOyBa€ OJHOrO 3 3HAYCHb, IO BIAMOBITAE PI3HUM KOMOIHAI[ISIM
BKJIFOUEHHSI HACOCIB BOJOBITMBHOI YCTAHOBKH.

JIBi ocTaHHi JIHTBICTHYHI 3MiHHI € TaKOX BUXIIHUMH IapaMeTpaMu cucTeMH. ba3a mpaBui
MICTUTh BENMKY KUIbKICTh MPaBUJI, OTPUMAHUX BHACIHIOK POOOTH 3 €KCIepToM. Y aHalli30BaHOi
MO/IeJIi BUKOPHUCTOBYBAJIACh TaKa KUTbKICTh MPABWIL: I 3MiHHOT «/{nHamika nmpumiuBy Boan» - 16;
3MiHHOI «BkitoueHi Hacocu» - 1o 20 A KOXKHOTo 3 4 3HaueHb; Ui 3MiHHOI «/{MHaMiKa MPUTIIUBY
BOW» - 27; muis 3MiHHOT «/luHaMika piBHS BOIM 3 ypaXyBaHHSIM IIPOTHO3Y» - 25.

BucHoBKH:

1. OGrpyHTyBaHHS 1 BUOIp palliOHAIBHOI CXEMH BOJIOBIIBEACHHS, BAKOPUCTAHHS CY4aCHUX
THUIIIB HACOCIB 3a0e3Meuye MiIBULLIEHHS BUPOOHUUOT MOTYKHOCTI Kap'epy.

2. 3acTocyBaHHsI TeOpli HEUITKMX MHOKUH y KOMOIHaIlii 3 TEOpi€t0 HEHPOHHUX MEPEX AJs
noOyJJOBU HEYITKO-HEHPOHHOTO pPEryisaTopa Uil YIpaBiIiHHS HAaCOCHUMHU YCTaHOBKaMH Kap epy
MIOKa3aB MEpPCHEKTUBHICTh TAaKOro MiaxoAy. BukopucTaHHS B KOHCTPYKII CHUCTEMHM HEUITKOTO
pEryoBaHHS HEHpPOH-MEpe)XeBOI MoOJeNli  JI03BOJISIE JIOAATH BJIACTUBICTH aJaNTHBHOCTI Ta
3MATHOCTI 70 HaBuaHHs. HediTko-HEHPOHHMI peryisaTop /s KEepyBaHHS BOJOBIIJIMBHUMHU
HAaCOCHHUMM YCTaHOBKAaMHU — MEPCHEKTUBHHM 3a e(EeKTUBHICTIO Ta OE3MEKOI0 croci0 KepyBaHHS
HAaCOCHHMH yCTaHOBKAMH.
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Biological sciences

CTAHOBJIEHHME 3PEHUSA

Xeiigen I.0.
He3aBucuMmelil nccieqoBaTeiib

Puc. 1. CostHeuyHBI€ JIYy4H, C-X HHCTHUTYT UM. Bysnkanu, U3panis, poro aBTopa

[Ipobnema CTaHOBJIEHUS OJHOTO M3 BaKHEHIIMX YYyBCTB MHTEpecoBajia, €ClId He
Mo/1aBJIsifo1ee OOJIBIIMHCTBO, TO BCE KE, MHOTUX YUEHbIX.

Eme npeBHepumckuit matepuanuct Tut Jlykpeunii Kap B nosme «O npuposier», yrBepxiaal:

«W He cuuTai, 4TO IJ1a3aM 1apOBAHBI SICHBIE B30PHI,

UT0oObI MOTJIM MBI CMOTPETb. ...

o 3apoxaeHus 171a3 Beb U 3peHus He Obu10 BoBCce» [ 1, ¢. 255].

Oty npobnemy 3atparuBaet [lapBun B cBoeM Tpyze «IIpoucxoxaenue Bunos». Ha nepsblii
B3IJISi/I, €T0 CJIOBA O TOM, YTO MPEINOJI0KEHNE O BOSHUKHOBEHUH OpTraHa 3peHHUs IyTeM 3BOJIIOLUU
MOJKEeT ToKa3aThCsi abcypaubiM [2, c. 153], kaxkeTcs cTpaHHBIM, TeM OoJjee, 4Tto aanee [lapBuH Ha
KOHKPETHBIX TpUMEpax IOKa3bIBa€T COBEPIICHCTBOBAHHWE 3TOro opraHa 4yBcTB. K Tomy ke,
KpEalMOHUCT HalIeT He MeHee abCypHBIM MPUIIOKEHHE 3TOT0 MPUHIHUIA K JPYTUM YacTsM Tea.
JlocTaTOuHO Ha3BaTh XOTS OBl PYKY.
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OpHako, BCKOpe IMociie Hayayla pacckasa MPUBOIAUTCS, BEPOSITHO, UCTUHHAS TPUYMHA TAaKOTO
BbIcKa3biBaHUs: «Kakum 00pa3oM HepB clenajicsl 4YyBCTBUTEIbHBIM K CBETY, BPA/ JIM KacaeTcsi Hac
B OOJIBIIICH CTENEeHH, YeM TO, KaK BO3HHUKJIA camast )KU3Hb» [2, ¢. 153]. DTOoT Bonpoc TpyAHO Ha3BaTh
MasoBakHbIM. K Hemy npubaBiiseTcst eule OAMH: KaK YyBCTBUTENIBHOCTh K CBETY Ilepelia B
3penue?

YnoMsiHy emie OJHY TIMIOTE3Yy, BBIABHHYTYIO BBIJAIOIIMMCS COBETCKUM (PU3HOIOIOM
bepnureiinom H. A.:

«...TemneparypHas ~KOHTakTHas 4YyBCTBUTEJIbHOCTb IIpeoOpa3oBajach cCrepBa B
BOCIIPUMMYHUBOCTh K JYYHCTOW TEIJIOTE, a 3aT€M M K JIyYUCTOH SHEPrHH CaMOTO MOIIHOTO OTAena
COJTHEYHOTO CIEeKTpa — CBETOBOMU sHepruu. OTcro1a, TAKUM 00pa30M, BO3HUKJIIO 3peHuey [3, c. 74].

JlelicTBUTENBHO, SIMKOTOJIOBBIE 3MEHM M NHUTOHBI, OXOTSICh, B TIEPBYIO oOuepedb, Ha
TEIUIOKPOBHBIX KMBOTHBIX, OO0JIAZAIOT CIELUAIN3UPOBAHHBIMU OpraHaMy, YJaBJIMBAIOLIMMHU
M3MEHEHHE TeMiepaTypbl. TeM He MeHee, Takas YyBCTBHTEIBHOCTh HE MEPEXOIUT K OIIYIIECHHIO
cBera. Ja 1 caMblil MOLIHBIN OT/E] COJTHEYHOI'O CIIEKTpa — YJIbTPa(UOJETOBbIE JIy4H U Jajee, Mbl,
B OTJIMYME OT HACEKOMBIX, HE BocmpuHuMaeMm. K Tomy e, aBTOp, IPUMEHHB OOOpPOT «TaKUM
o0pa3zom», 0001Ie] BTOPYIO TPYJHOCTh: IPUUMHY NEPEX0a OT CBETOOLIYLIEHUS K 3pEHHIO.

CBoil paccka3 HayHy C TOTO, 4YTO CBET NPEACTaBIsET COOOH paguanmio, KOTopas
MOTEHIMAJIBHO OlacHa JJs opraHu3Ma. YenoBek MOXKeT 0OropeTh Ha KapKOM COJIHLE, OCOOEHHO, B
ropax WiH Ha I00epeXbe BOJ0EMA, OTPAKAIOLIETO KIyIUe OIHUKH.

Boixozduiye Ha MOBEpPXHOCTh CKall M PU(POB B TEMHOE BpeMsl CYTOK OeccTeOenbuaThie
MOPCKHE JIMJIMU M BETBUCTBIE OQHUYpPHI CTOJb YyBCTBHTEIBHBI K CBETY, YTO CBOPAYMBAIOT PYKH,
€CIIM OCBETUTh UX MOJBOJHBIM (POHAPUKOM (pHC. 2).

Puc. 2. Moaoaas BerBucras opuypa Astroboa nuda (ok. 20 cm B 1mamerpe), CBOpaunBaeT
pyku npu ocsemeHnun ponapuxkom. Kpacnoe mope, Jiinar, ¢poro aBropa
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[Toxoke, 4yTO Takoe MPHUCHOCOOJIEHHE 3alUIIaeT WX HE OT claboro cBera, a OT 3pAUYUX
XUIIHUKOB, TPEXK/E Bcero, ppl0. BaxkHo, 0HAKO, YTO 3/1€Ch CBET MPUYMHSICT KpailHe HENMPUSITHBIC
OLIYIIEHUS, YTO JOJIKHO OBITH CBSA3aHO C KAKUM-TO BPEIHBIM €T0 BO3/IEHCTBUEM.

C moMomipi0 Takoro MUTMEHTa, KaK XJIOPO(MUIUT [HAHOOAKTEPUN W PACTEHUS MPEBPATHIIN
pa3pyuIMTeNbHble peaklud B CO3MIATENbHbIE, T. €., B (hoTocuHTe3. OHU oboratuiu armocdepy
KHCJIOPOJIOM, CO3/1aB MPENOCHUIKH JIJIsl OSIBJICHUSI 00JIee aKTUBHBIX OPTraHU3MOB.

VY ’KMBOTHBIX MUTMEHTBI CTaJIM HE CTPOUTENIbHBIM, a 3aIIUTHBIM cpeAcTBOM. OAHAKO, CBET
paHO WJIM TMO3JIHO MX paspyliaet. B Xoje 5BOIIONMU MEHEee CTOMKHE W3 MUTMEHTOB 3aMEIlalIiCh
0ojee CTOMKMMHM, YTO XOPOLIO BUAHO y pac denoBeka. Bce ke, HanOosiee apxauyHble M3 HUX
COXPaHWJIMCh HAa TIEPEIHEM KOHIIE TeJla, U, KaK IPaBWIIO, B BUJIE€ MAPHBIX CKOIJICHUH, CUTHAIU3UPYS
opranuzmy 00 U30BITOYHOM CBETE.

MHorwue Bcien 3a JlekapToM paccMaTpUBAaOT HATMYHUE Maphl T71a3, Kak MPUCTIOCOOJICHUE K
MOJTYYCHHUIO CTEPEOCKOIMMYECKOM KapTHHBI BOOOIIE U ria3omMepa, — B 4acTHoctH [4, c. 113 — 115;
2, c. 41 — 42]. Dot Bompoc OyIET pacCCMOTPEH B OTHEIBHOU cTaThe. [loka JOCTaTOUYHO 3aMETHTh,
YTO MOSBJICHHUE MapHBIX CBETOYYBCTBUTEIHHBIX OPraHOB (HAIpUMeEp, y IJIaHAPUHU) MPOU3OILIO Ha
0ojiee paHHEM dTare, KOrja OpraHu3M MOT BOCIPHHHMATH JIMIIh U3MEHECHHE SIPKOCTH CBETa IPHU
MOBOPOTE MEPETHEr0 KOHIA Teja, MOJ00HO TOMY, KaKk MbI ONpENeNseM HalpaBlieHHE 3BYyKa C
MMOMOIIBIO NAPhI YIIEH.

Pan KUBOTHBIX yCTpeMuics K Oojiee OCBEIIEHHOW MECTHOCTHU. OJTO OOBSCHSIOCH HE
JTy4YIIMMHA  YCIOBHSIMH JIJIL 3pEHUsS, KOTOpPOE eme He BBIPadOTaIoch, HO BBITCCHCHHEM
KOHKYPUPYIOIIUMU OpraHU3MaMH, CTPEMJICHHEM K KHCIOPOAY, BhIpAOaThIBAEMOMY PACTCHHUSIMH B
JTHEBHOE BPEMSI, U LIEJIBIM PSIJIOM JIPYTHX (DAKTOPOB, O KOTOPBIX MOKHO JIUIIIh JTOTaIBIBATHCA.

B mo06om ciydae, apxandHble TUTMEHTHI CTalld HY>KJIAThCsl B OMOJIHUTENbHOM 3amuTe. Ero
CTaJIM BOAJAWHBI U CIM3UCTHIN MOKPOB. B pe3ynpTare )KMBOTHBIE HaYall BOCIPUHHUMATH MOKA €IIIe
CMyTHBIE 00pa3bl OKpykaromero mupa. CBETOOUIYIIEHHE MpeBpaTuiochk B 3peHue. [Ipexuuit
IPO3HBIA TPOTUBHUK CTall HAJIEKHBIM COIO3HUKOM. Takoil »Tam SBOJIONMM HAIIMX JaJIEKUX
MIPEJIKOB CPABHUM C OBJIQJICHUEM OTHEM JIFOJIbMHU.
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Philological sciences
MNPOUCXOXIAEHUE CJIOBA «<EPYHJIA»

Xeiigen I.0.
HE3aBHCUMBII NCCIIeI0BATEIh

W3 ycTHBIX COOOIIeHHI U U3 clloBapel aBTOPY U3BECTHO JBE BEPCHH MPOUCXOKICHUS CIIOBA
«epyHaa». [lepBas CBSI3bIBaCT €€ C HEMEIIKMM BBIpaXKCHUEM ,,hier und da” — Tyxaa-crona; Bropas —
C JIATUHCKHUM TepYHAHEM M CEMHUHAPCKUM >KaproHoM. B o6oux ciydasx y MeHsl BOSHUKIIN CXOIHbIE
BOIIPOCHI: C HEMIIAMM MO3HaKoMuiuch npu Ilerpe I, Torna, kak gaHHOE CIOBO MOSIBUIOCH MHOTO
no3xe — B nepBoil nosioBuHe XIX Beka. Eie panbiie Ha Pycu mo3HAKOMHIIMCh C CEMUHAPHUIMU,
CTOJIMLEH KOTOpPBhIX, K TOMy ke, Ob1 KueB. Mexay TeMm, CIOBO «EepyHIa» OTCYTCTBYET B
JUTEPaTyPHOM YKPaHHCKOM S3bIKe..

BriocnenctBum st 0co3Hal, 4To 1M0100HOE MPOTUBOPEYHE MOXKET OBITh CHATO JUTEPATYPOH,
oOpamaroiieii BHUMaHuWe Ha OyAHMYHBIE SBJICHHS. YKa3biBaeT Ha 3T0 u Pacmep B CBOEM
aBTOPUTETHOM cioBape [1, c. 27].

Hauyny ¢ nepBoil «Hemeukoi» Bepcuu. OHa HE NMPUBOAUTCS B AKAJEMUYECKUX H3JAHUSX,
XX B. Jake KaKk COMHUTEIbHAsL, UTO, HABEPHOE, YKA3bIBACT HA €€ HOBU3HY.

B ciyuae ob6paszoBanus ot ,hier und da” cioBo Obl 3alKCHIBAJIOCH ObI TaK, KaK MbI €r0 H
IIPOM3HOCUM C YYETOM, BO-IIEPBBIX, HEMELIKOIO MPOU3HOIIEHHUS, a BO-BTOPHIX, PyCCKOr0 MKaHUS:
«AMpYHAA» WU «HPYHAA», @ HE «EPYHIAN.

B unmepneme neoonokpamno ecmpeuan owuboOyHOe Hanucamue 3moz20 Cclo8d, M. e.,
«UPYHOA», BO3MOJICHO, MAKO20 83271404 NPUOEPIHCUBAIICS ABMODP COOMEEMCm8Eyuel 8epcuul.
Jlannomy eonpocy noceawen onoe Ha caiime « Penemumopy [2].

Kak cBugerensctByeT Koneco, TeHIeHIUS IPEBPALICHUS O€3yJapHOTO «€» B «H», CYIs 110
rpaMMaTH4eCcKUM olIMOKaM, Hadajga nposBisaThes B camoM koHue XVII Beka; B cinepyroiue Tpu
CTOJIETHSI ATO Y€ OBLI MOIIHBIA IOTOK, OXBaTBHIBAIOIIMI, B IMEPBYI O4YEpE/b, ICHTPAIbHbBIC
obnactu Poccum, rioe nipu Iletpe | u ero mpeemMHrKax OCHOBATENbHO MO3HAKOMUIIUCH C HEMIIAMH.
Tem He MeHee, aBTOp mocobust ykasbiBaeT, uto «Eme B 30-e roasl Hamero /XX/ cronerus
JUTepaTypHOH HOpMOitl Obo ekaHbe» [3, c. 203]. 3amMeTum, YTO, HECMOTPS HA CXOIHOE
HallMCaHWe, €KaHbe, B OTIMYME OT WKaHUA, SBISIETCS KOHCEPBATUBHOW TEHJCHIIMEH,
nperoxXpaHstoniel O6e3yapHoe «e» OT MPEeBpALIEeHUs B «W», HO HE arpecCHBHOM, CIOCOOHOM
MIPEBPATUTH OE3yTAPHOE «U» B «EM.

Jlns npoBepku HaOpall CIOBO «XHpyHAa» B uMHTepHere. Kak M cienoBano 0XuaaTh, Tam
HUYETO HE MOSBWIOCH. 3aTO B MAaMSTH BCILIBLUIO JPYro€ CIOBO: «Bacucaac». Kak BBISICHWII MO3XKe,
OHO Jjomnulo 10 Hac, Omaromapss «EBrenuto Oneruny»: «M xneOHUK, HeMmel] akKypaTHbIH,//B
OyMaXHOM KOJIIaKe, He pa3// Yk oTBopsii cBou sacucoac» [4, 199] (kypcus [lymikuHa).

VY Hamiero coBpeMeHHHMKa 3TH CTPOKH CIIOCOOHBI BbI3BaTh HeloyMeHue. Ilouemy Bompoc
,Was ist das?” zamucan pycckuMu OykBamMu 0€3 BOIMPOCHTEIBHOTO 3HAKa M BBIICICH KYpPCHBOM?
[ToueMy ero He pa3 «OTKpBIBaI», @ HE 3a/1aBajl XJEOHUK, a HE, CKa)KEM, HHCIIEKTOp?

Ha mepBwIii B3I, AEUCTBUTENBHO €pyHAA, TeM Ooliee, 9TO B MpHMedaHusx K «EBreHuto
Omneruny», 1o KpaiiHell Mepe, B TeX KHUTaX, C KOTOPbIMH 03HAKOMMUJICS, 3TO MECTO HE MOSICHSIOT.

B «Buxuneouu» cnogy «eacucoacy noceaweHa omoenvhas cmamovs. O3Hauano ouo
Memaniuyeckuli Cmagens 8 1aeKax, OMKUObIBAIOWUIC HAPYIHCY U NPespaujarouuiics 8 npuiasox.
Kaxk 6uono uz cmuxa, npooasey omkpuviean e2o Ha CMyK HOKynamens, a 3amem CHO8a 3aKpwieal [5].

3aMeTHO U MOP(OJIOTUYECKOE CXOJCTBO: B 00OMX CIIy4asX TPU HEMELKHX OJIHOCIOKHBIX
CJIOBA, COCTABIIAIONINE MPAKTUYECKU 3aKOHUEHHBIN 000POT, CAMBAIOTCA B OJIHO; /IBA KPAaHUX CJIOBA
MpUHA/JIEKAaT K OJHOM M TOM XK€ YacTU pedyd: OTHOCHTEIbHOE U YyKa3aTeIbHOE MECTOMMEHMS
(,was” u ,,das”) wiu Hapeuue mecta (,,hier” u ,,da”). CpemHee cI0BO B KaXKIOM CiIydae SBISICTCS
CBSI3KOM MeXIy HUMH (ryaroin ,,ist” — B mepBoM, coro3 ,,und” B mocneaneMm ciaydae). Hakowerr,
MOKHO OTMETHTbH CXOJIHOE 3BY4YaHHUE MOCIEAHUX CJIOB (,,das” u ,,da”” — COOTBETCTBEHHO).
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BeposiTHO, aBTOp paccMaTpuBacMOl BEPCHMM HE COBEpILIAT CO3HATENIbHOIO IOAJIOra, a
3HA4YMT, HE IOMHUJ IEPBOMCTOYHHKA, @ PyKOBOJCTBOBAJICSI CMyTHOH accolpanueil. YuuTsiBas ee, a
pPaBHO — UTHOPUpPOBaHHE (POHETHKHM WM TPABOMUCAHUSA, MBI UMEEM JIEJIO C JIOMOPOIIEHHOU
TUMOJIOTHEH, KOTOPOH, KaK BUJIUM, IIPUCYIIIA CBOSI JOCTATOYHO ITyOOKast JIOTHKa.

pyras Bepcusi, HACKOJIBKO MHE M3BECTHO, NPUHATA B akaJeMuueckux Kpyrax. CoriaacHo
eif, CIOBO «epyHJa» BO3HHUKJIO B JKaproHe CEMMHApHUCTOB, U MPOMCXOJUT OT JIATMHCKOIO
“gerundium”. 3mech COONIOACHBI TPaMMAaTHYECKUE HOPMBI: OyKBa «e», CTaBIIas IEPBOH B
COBPEMEHHOM BapUaHTe; yAaleHHE 3ByKa «I» MPELENIEHTHO: Cp. C YCTApPEBIINM «I'€HBAph» BMECTO
auBaps. HakoHel, kak u B IIEpBOM Cily4yae, TepyHIUH, T. €., 4aCTb PEUYH, IIPOMEKYTOUHOU MEKIY
CYIIECTBUTENbHBIM M TJArojOM, MOT I10Ka3aThCsl HEJIENOCThIO, M0 KpalHeW Mmepe, HepajiuBOMY
YUEHUKY.

Ora rumnore3a OCHOBaHa, B IEpBYyIO ouepelb, Ha pomaHe JleckoBa «CobopsiHe». B
4acTHOCTH, Ha Hero ccbutaercst acwmep [1, ¢. 27].

B camom gene, y JleckoBa peub MIET O AYXOBEHCTBE, a CJIOBO «EpyHJa» IOSABISAECTCA B
dopme «repynma». Hammmo, kasamoch Obl, OnecTsiiee MOATBEP)KICHHE THIIOTE3bl, KOTOpas
nomMentana dacmepy WM, HAAEIOCh, €0 MEHEE OCHOBATEIbHOMY MPEAIIECTBEHHUKY, BUUTATHCS B
TEKCT.

VYKa3zaHHOE CJIOBO MOSIBJIETCSI B Pa3roBOpe JBYX CBSAIIEHHUKOB. EcTecTBeHHO OblIO OBl,
ecii ObI COOECEeHNKH, KaK M HAIllh COBPEMEHHHKH, HE IPUIAIN €My 0CO00TO BHUMAHUS WM JIaXKe
yaapuwiuch Obl B BOCIIOMHHAHHS O CEeMHMHApCKod roHocTH. Kpome Toro, o6ouM IOMKHO OBITH
U3BECTHO, KaK CJIEyeT €ro IPOU3HOCHUTb.

A Teneppr oOpatumcs k JleckoBy: «...Axwiia pacckasbiBal. bor 3Haer, 4Tro OH
pacckas3plBaI: 3TO BBIXOIMIIO MECTPO, TPOMAJHO M HECKIIAJHO, HO BCEro 0Oojiee B €ro pacckaszax
yauBisuio otua Casenust TO, yTO AXWiJIa KCTaTH U HEKCTaTH HEMUJIOCEPIHO YCHAIAJl CBOIO Peyb
CaMbIMH CTPAaHHBIMH CIOBaMH, KaKUX OH JIO moe3ku B [leTepOypr HEe TONBKO HE ymoTpeOisi, HO,
BEPOATHO, U HE 3Ha!» [6, c. 161].

Ha Bo3pakeHus: «xoHcepBaTUBHOr0» oTlia CaBenus «IIpOorpecCUBHbBIN» AXUILJIa OTBEYAET:

«— 0O-0! 310 ¢ HEMPUBBIYKHU. A MHE TaK TEMEpPb YTO XOUEIllb TOBOPH, BCE EPYHA.

— Jla uTo THI el1e 3a MaKOCTHOE CIIOBO ceifvac ckaszai’?

— Epynna-c!

— Tedy, mep3ocTs!

— Yem-c?... Bce IUTEPATOPHI YHOTPEOIISAIOT.

— Hy, UM 1 KHUTH B pyKHU: MYCTh UX U CUJAT C CBOEIO ,.LE€PYHION”, a HAM ¢ TOOOH Ha 4TO
3Ty F€pyH]ly 3aMMCTBOBATh, KOT/Ia C HAC M CBOEH pyCCKOM Yemyxu JAOBOJIBHO?» [6, . 162].

OTOT AMANOr ONPOKUIBIBAET «CEMHUHApCKyo» runoresy. He «epyHma» mpoucxoguT ot
«repyHaus», a oten; CaBenuii JOMOPOLIEHHON 3TUMOJIOTHEN IBITAETCS MOSCHUTDH IPOUCXO0XKIECHUE
3aMMCTBOBAHHOI'O, MYCTh JIa)K€ MOHSATHOTO €My CJIOBa. YMECTHO BCIIOMHUTb M O «MEJIKOCKOIIE»
«JIeBum», Mo 00pasily KOTOPOTO y’kKe B COBETCKOE BpeMsi ObLII0 00pa30BaHO CIOBO «CBETOHOPY.

H. M. Illanckuii cooOmaer, 4To B JHMTEpPAType CJIOBO «EpyHIa» BIIEPBBIE YIOTPEOUI
Hexkpacos B ouepke «IlerepOyprckue yrusi» (1845 rox) [7, c. 263].

['maBHBIA TEpoil, OT JuI@ KOTOPOrOo HIET MOBECTBOBaHWE, BO3MOXKHO, camM Hekpacos,
CHMMaeT yOOr'yl0 KBapTHUpY, IJie 3HAKOMHUTCS C JABOPOBBIM YEJIOBEKOM U OTCTABHBIM, CIHBIIUMCS
yunuteneMm («3eleHbIM TOCHOJMHOM», Ha3BaHHBIM Tak MO [BeTy wmuHenu). [locmegnuit maer
MOYUTATh HECKOJIIBKO OPOIIIOPOK CBOMX BBICOKOMAPHBIX O, MOCBSIIEHHBIX HEKOEMY OJIarofeTeto
— CHayaja JBOPOBOMY YEJIOBEKY, KOTOPBIM TOpJ0 MPOBO3IJIALIAET CBOI HErPaMOTHOCTh, IOTOM
IJIaBHOMY TepOoIo.

«— EpyHna, — cka3ajn JBOpOBBIN U€IOBEK, 3aMETHB, UTO 5 3aunTtajics. — OxoTa BaM pyKu
Mapars!

— EpyHna! — moBTOpuMI 3€7€HBIN TOCMOANH T'OJ0COM, KOTOPBIM 3aCTaBWJI MEHS YPOHUTH
OpOLIIOPKY M MOCKOPEH 3aryisiHyTh €My B IUI0. — [ 1ym Thl, Tak u epyHaal» [8, c. 106].
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CnoBo «epyHIa» 37€Chb IPUBEJIEHO B TOM € KOHTEKCTE, KaKk U B Haule Bpems. OnHako, B
MOJCTPOYHOM MpPHUMEUYaHUHU aBTOp cooOmiaer: «Jlakeiickoe €I0BO, paBHO3HAYUTEIHHOE CIOBY —
npsiaby» [ Tam xe].

T. 0., clloBO «epyHAa» NOSBWIOCH B TiepBod mnojoBuHe XIX Beka. M3HauanbHO OHO
pacpoCcTpaHUIIOCh B TAKEUCKOM cpelie, HO, TOX0Xe, ObLIIO 3aMMCTBOBAHO U3 JIUTEPATYpPhI, IPUYEM,
HE CaMoro BBICOKOT'O KauecTBa.

[Tonarato, uTo 0OHAPYKWJI IEPBOMCTOUYHHUK CIIOBA «EpyHIa» B poMaHe Xauigopa JlakcHecca
«Canka Bankay, neficTBHe KOTOPOTO MPOUCXOANUT B MCIIAHJICKOW MPOBUHIUHU TTocie OKTIOphCKOn
peBomroni. HemyzapeHo, 4To B OOIIMPHOM TOTOKE JUTEPATypbl HAa 3Ty KHHTY HE OOpaTHiIH
BHHUMAaHHUs, T€ KTO 3aHUMAETCS] HCTOPUEH PYCCKOTO S3bIKA.

B nauvane Bropoii yactu npousBenenus nosisisiercss Hekud Kpucrodep Typhaans «O Hem
ObUIO JOMOJJIMHHO H3BECTHO, YTO OH PEryJSpHO MOJIydaeT AEHbru To Ju u3 Poccuu, TO 1M U3
Jlanuu, A5 TOro, 4YT00bI MOJOPBATh HE3aBUCUMOCTh CTPAHBI, CBEPTHYTh CYHIECTBYIOIIUN PEKUM U
MOKOHYHUTHL ¢ penurueid» [8, c. 220]. U manee: «Jla, Bunumo, Kpucrodpep Typdnmans omepxut
JIETKYIO 1MOOEAy M CTaHET C TAaKOH K€ YBEpEHHOCTHIO MPABHTh 3TUM MECTOM, KaK B CBOE BpeMs
3HAMEHUTHII MCIaHAcKui Kopomb Mepynn Xynmamara» [9, c. 224]. B npuMeuaHHH CKa3aHO:
«arckuit aBanTOpuCT, TpuexaBmuii B Mcmanmuio B 1809 romy; coBepmiuB NEpeBOPOT, OH
npoBo3racui cebs KopoeM. Ero mpasienue mpoomkanoch 1Ba Mecsay [Tam xe].

O4YeBHIHO, YTO 3TO COOOIICHHE MOXKET OOBSCHUTH, KaK XPOHOJOTHIO, TaK M 3HAYCHUE
00Cy>KIaeMOro CJI0Ba

WNMsi 1aTcKoro aBaHTIOPUCTa HE CTAJO MPUTYEH BO S3bIIEX, IMOCKOJBKY €ro 3aTMHII
HECpaBHEHHO Oosiee ynawiuBblii aBaHTiOpucT W3 Kopcuku. B Poccum ucmanackue coObITHs,
MOXO0KeE, CTAIN CIOKETOM OOMKOTO (eIheTOHAa WK Ke, 4TO 00Jiee €CTECTBEHHO JIJIsl 3alIOMUHAHUS
— TyOOYHOM KHUTH.

Huskoe kauecTBO 1og00HON AUTEPATYpHI OBLIO O€/1011 ABTOPOB «HU3KOI'O IPOUCXOKIACHUS,
B omuinuue ot KonpiioBa wiu [lleBueHko, CMOTpPEBIIMX Ha CBOM HApOJ CKBO3b MPU3MY HE CaMbIX
Jy4IIUX 00pa3lioB JBOPSHCKOM JIUTEpaTypbl. TeM HE MEHee, OHU CTPEMUIIUCH IPUOOILUTE CBOMX
yuTaTeNel K ee JOCTHKEHUSIM, U, YTO B JAHHOM CIy4ae CYHIECTBEHHO, — COOOIIUTh €My CBEICHUS
O TIOJTUTUYECKUX COOBITHSIX, B TOM 4YHucIie, 3a rpanuueil. Bcmomuum Hekpacosa: «Korga myxuk He
bmtoxepa,//W He Munopna rirynoro —//benunckoro u I'orosnst ¢ 6a3apa moHecer. .. ».

XoTs oA00HbIE KHUTH W3/1aBAIMCh HE BCET/Ia Ha XOPOIIEH, a 3HaAYUT, CTOMKOI Oymare, a oT
JaTCKOTO aBaHTIOpPHCTA HallM OMOIMOTEKU OTAENHII LENbli psii OEICTBHIM, BCe K€ PEKOMEHI0Bal
Obl JINTEpaTypOBEaM MOUCKATh CBEACHUSI B 3TUX UCTOUHUKAX.

PuckHy BbICKa3aTh enie OJHO NMPEANOJIOKEHHE, B KOTOPOM HE CTOJb yBepeH. Bo3moxkHO,
aBTOp JyOKa mepeBen (amMuiInio, KOpeHb KoTopoil, “Hund”, B repMaHCKHX S3bIKax O3HAyYaeT
cobaky. B Takom cnyuyae, wu3HavanmpHo 1nuia o «EpyhHme Cobaubem», KOTOpBIM nanee
npeoOpa3oBalicss B «epyHAY co0aubio», a 3aTeM, JJII KPAaTKOCTU — B «UyIllb co0aubio». B aTOoM
Cllydae HecuacTHBI VlepyHi, KOTOPEIA MO-CBoeMy OOpOJiCS 3a He3aBUCHMOCTH MciaHmuu OT
Januu 3a 5 5ieT 10 Havaja LIMPOKOrO HAPOJHOTO IBUKEHMS, 000TaTUJI PYCCKUN SI3bIK JIBYMS
SMHUTETaMH ¢ OIM3KUMH, HO He TOKIECTBEHHBIMU 3HAUEHHAMMU®,

JanpHelimyto cynp0y 3TOro 4YejloBeKa aBTOPY BBIICHUTh HE yaajaochk. B uHTepHeTe
BCTPEYAIOTCA MOPO3Hb WM W (daMHIus, NPHHAJIEKAIINE, COOTBETCTBEHHO, €ro Te3KaM U
oJlHO(amMmIIIblIaM, KaK MpaBWIO, HAIIUM COBpeMeHHUKaM. B «Buxuneaun» pasnen, mocBsAIIEHHbBIN
ucropun Mcnanauu, nepexomut ¢ 1567 (mopaxeHue KpecTbsIHCKOro BoccTaHus) Ha 1814 rom —
HayaJio COMPOTHUBIEHUS naTckomy BiansidecTBy [10]. CtaThio mpoyen Ha pycCKOM, HEMEIKOM U
aHTTIMICKOM si3bIKax. McaHaCKkuil BapuaHT, K COXKAJIEHUIO, OTCYTCTBYET.

B «Cosetckoit McToprueckoil DHITUKIIONEINNY» Hadall TOUCK ¢ OYKBBI «». Oxka3aiock, 4To
B cTaThe «/IEHUEIMHICKMIT MUPHBI TOrOBOP» pedb HAET O JOKYMEHTe, oAnicaHHoM B 1809 roxy
Mexny [lIBenment u Jdanmein. [lanee oxugan yBUIETh ﬁepyﬂna XyHJanary, HO CIEIyIOIEen muia
ctaths o Vowosuue [11, c. 735]. Oco3HaB CBOIO ONHMOKY, M HAYaB MOWCK 10 (haMHIIMH, HOCIE
cratb «XyH Cro-l{roanp» o0Hapyxun «XyHmanb» [12, ¢. 688]. Takum oOpazoM, U B ITOM




255

CONMIHOM HCTOYHHMKE HE HalIe] cBeleHMil Hu o Mepymme Xympamare, HM naxe o XyHuajgare
Wepynpe.
NPUMEYAHUA

'Corpynnuk Macturyra ®usukn HAH Yikpanus! 1.¢.H. Herpuiiko Aratonnii Muxaiinosnua
HAallOMHWJI MHE, YTO B Pa3rOBOPHOM YKPaMHCKOM 3TO CJIOBO MOpOW ymoTpednsercs B (opme
«topuHga» [topeiHaal. Hamuio cBoeobpazHast HHBEpCHs, KOTOPYIO MOXKHO 3amucaTh B BUIE €pyHAA
— ipyHna — H+yp(u—b)Haa = ropbiHaa. OnHa U3 NPUYMH TaKOH MHBEPCHUM COCTOUT B TOM, YTO
YKpPauHCKasi IJIaCHAasl «i» HE MOXET CTOSITh IOCJE COIVIACHBIX. YTpaTa K€ MSITKOCTH, BEPOSTHO,
CBUJICTEIILCTBYET O TOM, YTO OHa SIBJIAETCS HE IPOU3BOJHOM OT «W» C HOTOM, HO NEPEXOAHOU
MEXIYy 3BYKaMu «bI» U «u». Kak u3BecTHO, HEpBbI 3BYK YNOTpeOisieTcs ropa3fo daie B
YKPaWHCKOM, YeM B PYCCKOM (XOTSl CJIOBO «IOPiHJa» 3BydYajo Obl BHOJHE MO-yKpauHCKH). O
JPEBHOCTH 3BYKa «bI» CBHJCTEILCTBYET caMa TOYKa Haja “i”, JOJDKHAS O3HAYaTh €ro CMATYCHHE.
BbykBa “1” BO3po€Ha B TYpELKOM JIATUHULIE U YUTAETCS, KAK «bD».

’BepHee, Ky/IbTYPHOH HOPMOH YCTHOW pedH, HAIpUMep, Y AMKTOPOB M akTepoB. TepMUH
«IMTEPATypHBI», OT <«JIHTEpa», T. €., OyKBa, OTHOCHTCA, CKOpee, K HOpMaM IpaBOMHUCAHUS,
OCTaBIIMMUCS B JJAHHOM CJly4ae HEU3MEHHBIMU.

[TonsiTHE «epyHAa» MOKET OTHOCHTCA KaK K MaTepHaTbHOMY, TaK H K MeaIbHOMY, TOT/IA,
KaK «4yllb» — JUIIb K MocienaHed kareropuu. «EpyHpal» MOXHO ckazarb M O TIIYIIOM
BBICKa3bIBaHUM, M O HE3HAYHTENbHOM Tmope3e. CII0OBO «dylIb» B TOCIEAHEM ciydae Oyner
HEYMECTHBIM.
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HOBBIE ®N3HUOJJOT'MYECKN AKTUBHBIE BEIIIECTBA HA OCHOBE
0,0'- TATTAPUTUJIA

XuxkmaroBa Manuka MupkoaupoBHa
MPENoI0BaTEb
HanmonaneHelil yauBepcuter Y30ekuctana uM. M. Yiyroeka

Jlunupuauniel, KOTOpble HMMEIOT IIECTh CTPYKTYPHBIX H30MEPOB, SBIAIOTCA OJHBIM U3
TEOPETUYECKM M  IPAKTHUUECKU  MHTEPECHBIX  MOJEKYJd, B  PSAM  a30TCOAEPIKALIUX
reTepPOLMKINYECKHX coeinHeHud. Cpeau HUX  BCTPEYAOTCAs MHOIO  OHOJOTMYECKH U
(apMakoIIOTHYECKH AKTUBHBIE BEIIECTBA, OOJIAAIONIME TMOTCHUUAIBHBIM  MECTHIIUIHBIM
NEeUCTBUSAMM. A TaKxkKe AHTUMUKPOOHBIM, aHTUBHUPYCHBIM, aQHTUTeJIbMEHTHBIM,
IIPOTUBOOIYXOJIEBBIM M COCYAOPACIIUPSIOMIMMU  cBoMCTBaMH. OTAeilbHbIE IPOM3BOJHbBIC
JUMUAPHUIIIIOB, HAlpUMep, Mpenapar KaepyJloMULUH-4-MeTOKCU-2,2'"-TuIUpUanII-6-CHHAIbIOKCUM
ABIISICTC AHTUOMOTHKOM TIPOSIBIISIET POTHBOOITYXOJIEBYIO AKTUBHOCTB, 2,2'-THIUPUIHI-6-
KapOOKCMaMHMJOKCUM SIBJIIETCSI AHTUMHUKPOOHBIM M IPOTHBOOIIYXOJIEBBIM IpemnaparoMm, 6,6'-
aumeTri-3-(N,N'-mumerrnkapookcustin)-4,4'-qunupuann v 4,4'-IMIupUARIIICYIb(OTPUOKCH]
JeUCTBYET Ha CEPJCUHO-COCYAUCTYIO CUCTEMY, IOHMXKAsl IIPU ATOM KPOBSHOE JIaBJICHHUE.

[lenpto HacTOsAlIEH paboOThl OBUIO H3YYEHHE peakUuu JUMEpPU3alUd HEKOTOPBIX
(GU3MOJIOTMYECKUX aKTHBHBIX  3-3aMELIEHHBIX IMPOMU3BOJHBIX MHUPHJIMHA B  IPHUCYTCTBUHU
katanu3aropa Ni-Reney B pa3iuyHbIX TEMIEPaTYpPHBIX YCIOBUSX M BPEMEHH, a TAKKE CHHTE3
HOBBIX 3,3’-3aMEILIEHHBIX MPOU3BOJHBIX 0,0 -Aunupuauiaa. C 3TOM 1LEJbl0 B  PEAKIUIO
auMmepusanuy Opaiu KopauaMuH (3-IudTuiaMujl HUKOTHHOBOM KHUCIJIOTHI), MPUMEHSIOLIUNCS B
HacTosIlee BpeMs B MEIMIMHCKOM IMpPAaKTUKE B KauyeCTBE CTUMYIATOpPA LIEHTPAJbHOM HEPBHOM
CUCTEMbl U BO30YAMUTENs JbIXaTENIbHbIX U COCYAOABUIATEIbHBIX IIEHTPOB, AMUJIHUKOTHHOBOW
KHUCJIOTBl U METHJIOBBIN 3()p HUKOTMHOBOW KUCIIOTHI, SIBISIOIINNCS BUTaMUHOM PP.

Jlig mpoBeAeHUs peaKIMM UCXOAHBIX YHUCThIM KOpAUaMHUH Moyiydainu u3 25%-Horo
BOJIHOTO PAacTBOpa METUIIMHCKOIO KopAuaMuHa. MeTHIOBBIH 3(pHUp HUKOTHHOBOW KHUCIOTHI M €€
aMuJl CHHTE3MPOBAIM M3 HUKOTHHOBOHM KHCIOTHI U3BeCTHBIMH MeTojaMu. Karammsatop Ni-Reney
aKTUBUPOBaIM 00paboTKOM co mienoubto. [locie HakoImIeHUs MCXOAHBIX pEareHTOB MPHUCTYIHIN
M3YYEHUIO peaklnuu AUMEpHU3aliu.

Peakiuu aumepusaimu kopauamuHa B npucytctBin Ni-Reney mpoBoannack B pa3iuuHbIX
TEMIIEPATYPHBIX YCIOBUSAX U BPEMEHH, TPH COOTHOIIEHNU UCXOJHBIX peareHToB 4:1

OnTuMalbHBIM yCIOBHEM OKa3aJoCh BpeMsl HarpeBaHMs PeakMOHHOM cmecu 10 yacos npu
190°C ¢ BwIXOmOM IieneBoro mpoaykTa 93,3%. VBeneueHHs BpKMs HATpEBaHHSA M TEMIIEPaTyphI
IIPUBEJIM K OCMOJICHHIO PEAKIMOHHOM CMECH M YMEHBIIECHHUIO BBIXOJA MPOLYKTa AMMEPHU3ALHUU.
[IponykT nuMepuzanuu KopauamuHa-3,3’-au-(AUdTUiaMua)- o,0-JUOUPUINIA BBLACISAIOCh U3
CYMMBl PEaKIIMOHHOM CMECH METOJOM pa3JeleHuss Ha XpoMaTorpauyeckoil KOJOHKE Haj
agcopOeHToM cuimkarens Mapku 50/40, smrounel cucTeMoi aleToH: BoAa B cooTHomeHui 25:1 (1)
BbIJICJICHUI U3 KOJIOHKU IUMEp KOpAUaMHUHA MEPEKPUCTAIN30BANICS U3 CMECH alleTOH-N-3¢(up U npu
9TOM OBUT MOJy4YeH YUCTHIN 3,3’ -Au(AMdITUIAMU) - 0,0, - TATTUPUTUI. Tun=132-133°C, R=0,92.

s nokaszaTenbcTBa CTPYKTYPHI 3,3 -mu-(IudTHIAMU)-0,0 - TUTUPUARIA CHUMAIH
UK- u I[IMP-ciekTpsl.
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JTOCJIJUKEHHS BIACTUBOCTEN HOBUX NOXIJHUX 1,2,4-TPUA30.TY, SKI
MICTSITh ®PATMEHT TIO®EHY

XinbkoBens A.B.

PhD-acmipanT

Ilapuenko B.B.

1. hapm. H.

3anopi3bKuii Iep>KaBHUN MEIUYHUIN YHIBEPCUTET, M. 3amlOpiKs, YKpaiHa

1,2,4-Tpuazonu HaJekaTh [0 BAXJIMBOTO KJIACy TIETEPONMKIIYHUX CIONYK, SKi
NPE/ICTABISIOTH K TCOPETHYHHIA iHTEpec, Tak 1 mpakTuyHui iHtepec [1, €. 361]. Ileit kiac Biqomuii
Bke O0im3bka 100 pokiB, ane )k came B OCTaHHI AeCATHITTS 1,2,4-Tprua3onu 3HOB CTaJId OJTHUMH 3
HalnpuBaOIMBIINX 00’€KTIB TOCHI/DKEHHS B XiMii TeTepOIMKIIB 3aBASKH iX 3aCTOCYBAaHHIO B
CUHTETHUYHIN OpraHiyHii Ximii, a TakoX (apMakoJIOriYHUM BiacTUBOCTAM [2, C. 1-17]. IToxinmHi
1,2,4-tpuazony MarOTh NEBHHHA psAJ CTPYKTYPHUX OCOOJIMBOCTEH SIKi CHPUSAIOTH OTPUMAHHIO
NEPCHEKTUBHUX  PEYOBHUH 3 MPOTHUMIKPOOHOIO, HPOTUIPUOKOBOIO, IMPOTUTYOEPKYIHO3HOIO,
AHTHOKCHJIAHTHOO, TMPOTUITYXJIMHHOI Ji€f0. 3a3HAYCHI ITOXiJHI 3aCTOCOBYIOTHCS HE JIMINE B
MEIMYHINA Ta BETEPUHAPHIN MPaKTHIll, TAKOK BOHH BUKOPUCTOBYIOTHCS 1 B CLIILCHKOTOCIIOIAPCHKii
Ta TPOMHCIOBIA Talmy3siX, B SKOCTI OapBHUKIB, iHTiIOITOpIB KOpo3ii, (oToceHcHOiTi3aTOpiB,
GyYHTIUAIB, pETyJISITOPIB pOCTy pociauH ToIo [3, €. 1156-1160].

Mertoro Hamoi poboTu OyJa0 OTpUMAaHHS Py HOBUX MOXimHUX 1,2,4-Tpmazony IUIIXOM
MO€IHAHHSA HOro 3 I’ ATUWICHHUM apOMaTHYHUM (pparMeHTOM TiodeHy.

3a JTOMOMOTOI0 KJIACHYHOI MeTonuku [4, C. 361], 3a aHaNOTiYHUX yMOB Hamu OyJ0
OTpPUMAaHO JBi BHXimHi crmonyku S5-(tioden-3-inmernn)-4H-1,2,4-rpua3on-3-tion ta 5-(tiodeH-3-
inmmermin)-4-denin-1,2,4-tpuazon-3-tion. B nmoxanemomMy O0yino OTpUMaHo psija S-TIOXiTHUX, a caMme:
QJIKIIMOX1/1HI, KETOHHU, aMiJii, €CTepH, KHUCIOTH Ta BiANOBiAHI coii. Crif BiI3HAYUTH, 1110 OyIO0BY 1
IHAUBIAYaIbHICTh OTPUMAHUX PEUOBUH OYyJIO MIATBEPIKEHO 3 BUKOPUCTAHHSIM CydyacHUX (i3HKO-
XiMiuHUX MeroaiB aHamizy: Y®-, [4Y-, IIMP-cmektpockomis, XpoMaTo-Mac CHEKTPOMETpis,
enementHuii ananiz. Ha H! IMP crextpax HasBHi BiAMiHHI XiMiuHi 3cyBH Bigmosimaux rpym. IU-
CIIEKTPOCKOIIYHUM METOJOM 3a(iKCOBAHO YiTKI CMYTM BaJCHTHUX Ta Ae(opMariiiHux KOJIMBaHb 3
CHWJIbHOI0O a00 CepelHbOI0 I1HTEHCUBHICTIO BIAMOBIIHUX (parMeHTiB MoJekysl. SkicHui Ta
KUTbKICHUM CKJIa/l CIIOIYK HiATBEP/KEHO 3aB/ASKH €JIEMEHTHOMY aHaJli3y.

HactynauM kpoxom Oyiio MpoBeneHO psl MEPBUHHUX (PapMaKoIOTIYHUX A0CHikeHb. [1o-
Heplie MpoBeAeHO OIOJOTIYHUI CKPUHIHT 32 JONOMOrow Komm totepHoi nporpamu PASS Online.
OTpuMaHi pe3ysnbTaTu CB1I4aTh, IO OUIBLIICTh CHOJIYK 3 BUCOKOK HMOBIPHICTIO MPOSIBISTUMYTh
POTH3aNajabHy, TiMOMINIeMIYHy, aHTHOKCUJAHTHY, aHAITETUYHY [i10, TOIO. TakoX MpoBeIeHO
MOTIepETHI aHalli3 TOCTPOi TOKCHYHOCTI 3 BHUKOPHCTAaHHSM Komm rotepHoi mporpamu GUSAR.
HoBocuHTe30BaH1 CHONMYyKH 37e01IbIIOT0 BiAMOBIIAIOTE MAJIOTOKCHYHOMY a00 HETOKCHYHOMY
KJIaCy pEYOBHH.

3a pe3yabTaTaMu MOMEPEIHIX BIpTyalbHUX JOCIIIKEHb, HAaMH OyJ0 00paHO 25 CIOMyK A
BUBYCHHS aHTHOKCHJIAHTHUX BJIACTHUBOCTEH IN Vitro. bysio o0paHo GioXiMiuyHHI METO/ BU3HAYCHHS
OKHMCHOI MoaM(ikamii OUIKIB, OCKIIBKM MapKepHU OKUCHOI AECTPYKIil OUIKIB € HaiOLIbII paHHIMU
MapKepaMH OKHCHIOBAJIBHOTO IOIIKO/DKEHHS ()YHKIIIOHATBHUX MaKpoMoJleKyn. Halikpamti
MOKa3HUKU TIPOJEeMOHCTpyBanmu crnonyku: 1-(3-dpropdenin)-2-((5-(tiopen-3-inmernn)-4H-1,2,4-
Tpuazon-3-ia)rio)eTan-1-oH, HaTpil 2-((4-dbenin-5-(tiopen-3-inmernin)-1,2,4-rpuazon-3-
un)tio)arerat ta Harpiro 2-((5-(tiopen-3-inmernn)-4H-1,2,4-tpuason-3-in)rio)arerat. [Inanyerscs
MIPOBEICHHS Il JBOX METO/IiB BUBYCHHS aHTHOKCHIAHTHOI aKTUBHOCTI IN VItro, Meto iHriOyBaHHS
MOHOOKCH/Ty a30Ta Ta iHri0yBaHHs NepOKCHIAIII] B S€YHUX JIMONpPOTEinax.

TakuMm yrHOM Hamu OyJI0 MPOBEACHO YUMay POOOTY, B pe3y/bTaTi sIKOi OTPUMAaHO OJIU3bKO
I’ SITIECSITH HOBUX, HEONMUCAHUX paHilie S-moximHuxX S-tiodeH-(3-immernn)-4R-1,2,4-tpuazon-3-



258

TIONIB PI3HMX KJaciB: 3-aikinTio-5-(tioden-3-inmernn)-4R-1,2,4-tpuasomnis, 1-(2-¢pTopodenin)-2-
((5-(tiodpen-3-inmernn)-4R-1,2,4-tpua3zon-3-in)-tio)eranonis, 1-(3-propodenin)-2-((5-(tiodpen-3-
inmetni)-4R-1,2,4-tpuazon-3-11)-Ti0)eTaHOHIB, 1-(4-metokcudenin)-2-((4-R-5-(tiodpen-3-
immeTmn)-1,2,4-tpruazon-3-i1)-Tio)eTaHOHIB, 3-((3-heninmporin)rio)-5-(tiopen-3-immernn)-4R-
1,2,4-tpuasonis, 3-(tiodeH-2-inTio)-5-(tiodpen-3-inmermn)-4R-1,2,4-tpuazonis, 2-((5-(tioden-3-
inmermn)-4R-1,2,4-rpuazon-3-in)rio)aneramigis, 2-((5- (tioden-3-inmermn)-4R-1,2,4-rpuazon-3-
UT)T10)OITOBUX KHUCIIOT Ta BiJMOBIAHI COJIi, TOMIO. bymoBa cronyk miarBepakeHa psaoM (i3uko-
XIMIYHUX ~ METOMIB  aHamizy. Pe3ymprati  mepBHHHOTO  (papMaKOJIOTIYHOTO  CKPHUHIHTY
HiATBEPIXKYIOTH, IO MOIITYK CEpe] 3a3HaUEHOT0 KJIacy CIONYK € JOCHTh NePCIEKTHBHHUM.

Cnucok Jiteparypu:

1. Parchenko V.V. Synthesis, physico-chemical and biological properties of the 1,2,4-
triazole-3-thione 5-furilderivatives: Dis .... Dr. of Pharm. Sciences. Zaporizhya, 2014; P. 361.

2. Vashchyk Y., Shcherbyna R., Parchenko V., Bushueva I., Gutyj B., Fotina H. Histological
study of a corrective influence of a compound potassium 2-((4-amino-5-(morpholinomethyl)- 4H-
1,2,4-triazol-3-yDthio)acetate (pkr-173) on the state of chicken's liver under infection by
pseudomonas aeruginosa. J. Fac. Pharm. Ankara / Ankara Ecz. Fak. Derg. 2020. P. 1-17.

3. Bihdan O., Gotsulya A., Parchenko V., Izhboldin O. Influence Of Different
Determination Of 1,2,4-Triazols On The Growth, Development And Yield Of Grain Sorghum.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 2019. Vol. 10, No 2. P.
1156—1160.

4. Parchenko V.V. Synthesis, physico-chemical and biological properties of the 1,2,4-
triazole-3-thione 5-furilderivatives: Dis... Dr. of Pharm. Sciences. Zaporizhya. 2014. P. 361.
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INPOCTAA U YAOBHASA ®OPMYJIA OHl:EI[E.JIEHHOFO HUHTETPAJIA JINHEWHO-
CJOXHOU & YHKIIUU

Hlapudgaun Myranum Pamuc oray
JIOLICHT, KaHAUAT (U3UKO-MATEMATHUECKUX HAYK
bakuHCKkMi1 MHKEHEPHBIA YHUBEPCUTET

Crauana nmaguM ONpeleicHUE TOHITHS JIMHEWHO-CIOKHOW (GYHKIMU. DTO — TakKas
CIIOKHAst PYHKIMS, Y€l apryMEHT SIBIISIETCS B CBOIO OUYepe/b JIMHEHHOW (pyHKIMEH, TO eCTh 3TO —
¢yukuus Buna f (kx + 1), tae k u | - mOCTOSIHHbBIC BETHMYHHBIL.

Tenepr Halia€M ompenenEéHHBIN HMHTETpal OT JUHEHHO-CIIOXKHOW (YHKIHMH, TO €CTh
UHTEerpa

b
f f(kx + ) dx. VI3BecTHO, 4TO INIaBHAs [epBOOOpa3Has, TO €CTh OJHA W3 HepBoo6pa3HHx

0e3 MPOM3BONILHOM (MHTErpaIbHON) MOCTOSIHHON, GyHkuuu f(kx + 1) ecth (1)yHKIII/I$I - F(kx +

D,

rae Gyukuus F(x) - rnaBaas nepBoobpasnas Gpyakuuu f(x).
Wra, mveem: [, f(kx + 1) dx = = [Flx+ D] =1 - [F(k-b+ 1) — F(k-a+1)] =

1 : 1 kbt
= F(x)|kbtl = Pl fk_aH f(x) dx . Tlony4aem uckomyro popmyiy:

k:b+l
J

[ ftkx + D dx == [0 F(x) dx

1
k

D1y ke GOpMyITy MOXKHO MOIYYHTh TAKKE U 3aMeHoi nepemenHol. [Tycts kx+l = t. Torna

t-1 1
X=—==> dx = P dt . 3aMeHMM TaK)Xe U MHTETPAJIbHBIC TIPEICTIbI:
v —h—=<t—L. b kbl
x=a=>t=k-a+l;x=b=>t=Kk b+|.T0rzLafaf(kx+l)dx— fk _Hf()
dt =
1 kbl . 1
== fk_a ., f() dt, TaKk Kak MOCTOAHHBIA MHOXHTENb ~ MOXHO BEIHOCHTH 32 3HAaK

OHpCZ[GJ'IéHHOFO HHTCIrpaa. H3BecTHO TAaKXEC, YTO 3HAYCHUC onpenenéHHoro HHTCErpajia HC 3aBUCUT

oT I/IHTeraJ'IBHOI\/’I nepeMeHHoﬁ, IMO3TOMY, 3aMCHUB B IOCICAHCM HHTCIpaJIC HUHTCTPAIBHYIO

HepeMEHHYIO t Ha X, OISATH MOJIYYUM TY Ke POpPMYITy: f: flkx +1)dx = l fkk;:ll f(x) dx.

BriBenieHHast aBTopoM (popMyiia He BCTpeyaeTcs B IIUPOKOM MaTeMaTI/I‘{eCKOI/I JIUTepaType
Y TI03BOJISIET OBICTpEE U MPOILEe HAXOAUTH ONPEeNIEHHBIE HHTErPaIbl JIMHEHHO-CIIOKHBIX ()YHKIUI.
B koHIIe mprMeHNM JI0Ka3aHHYI0 (POPMYITy K KOHKPETHBIM IIPUMEPAM.

Hpumep 1. Haiitu unTerpa: f3 4- 3/2 — f dx .

3 4. N 3 _
Pemenme. [~ 4 ’ x+2 dx=4 - f L i 2\/_dX— 12 f x5 dx =
=—12- F |5 = =9 (x V) |é=—9-(1-i/T—8-i/§):—9-(1—16)=—9-(—15)=
3

135. IIpumep 2. Haiitu unTerpan: fn

= sm2 2x
T

dx 2- +0 dx
Pemrenmue. f,;‘

f dx
3 sin2(2x+0) 2 2n+0 sinZx

sin2x

1
2

'Pl;ll\)l:l

1 T
=2 (—ctg 3=
4

=3 ((etg 3) = (metg T = 5 o+ =
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ITpumep 3. Haiitu unTerpan: f too__ax

-0 x242x+2

Pemmenue f+°°d—x_ f+°° dx _ 1 _fl-(+oo)+1 dx

' —© (x+1)2+1 T Jw (1-x+1)2+1 1 1(—0)+1 x241
_ 1 . +00 dx _ oo _
= 1. [T == (arctg x) [*2 = arctg (+o0) — arctg (—oo) =

= arctg (+o) + arctg (+),

Tak Kak ¢yHKOUs arcty X ssisercss Hedu€éTHOW (yHKIMEH Ha Bced cBoed obiactu

+ d :
onpenenenus. [pogomkaem: [ zﬁ =2-arctg (+o0) =2 - lim arctgx =2 g =TI.
- X—+o00
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MHOKECTBO 3HAYEHUI TEPUMETPA TPEYT OJIbHUKA
ITIO ABYM EI'O 3AJJAHHBIM CTOPOHAM

Hlapudgaun Myranum Pamuc oray
JIOLICHT, KaHAUAT (U3UKO-MATEMATHUECKUX HAYK
bakuHCKkMi1 MHKEHEPHBIA YHUBEPCUTET

[TycTh maHbl 2 CTOPOHBI A U b POKM3BOIBHOIO TpeyroibHuKa. [TycTh Takke C - HEM3BECTHAS
TPEThsl CTOPOHA ATOTO TpeyroiabHuKa. OLIEHUM NEPUMETP TPEYTOJIbHUKA.

W3BecTHO cremyroliee JBOWHOE HEPABEHCTBO TPEyrojpHUKa: |[a—b|<c<a+ b, 1o ecth
CyMMa JBYX CTOPOH TpPEyrojbHHKa OOJbIE TPETbed CTOPOHBI, @ PAa3HOCTh JABYX YIOMSHYTBIX
CTOPOH 3TOI'0 K€ TPECYroJIbHHUKa MCHBIIIC TpeTBefI CTOPOHBI.

Chauazna mpubaBUM KO BCEM YacTsAM BBILICYKAa3aHHOTO JJBOWHOTO HEPABEHCTBA JABYUJICH

(a+h):

|la—b|+ta+b<c+at+b<at+tb+a+bwm|a-b|+a+b <P< 2(@+h)rrme

P - mepumeTp paccMaTpuBaeMOro TPEyroJibHUKA.

Packpoem teneps MOayJib Pa3HOCTH B JIEBOM YacTH MOCIEIHETO JBOMHOIO HEPABEHCTBA.
JI71s1 5TOTO pacCMOTPUM CIICYIONIME 2 ClIydas:

1. mycts criepBa @ > b, torna | a — b | = a — b, u aBOIHOE HEPAaBEHCTBO MEPEITUIIICTCS
crnenytonm oopazom: a—b+a+b<P< 2(a+b),wm 2a <P< 2(a+b);
2. mycth 3ateM b > a, torma | a — b | = b — a, u ABOWHOE HEPABEHCTBO C MOYJIEM

HEPEHUIIETCS TaK:
b-a+a+b<P< 2(a+b),um 2b <P< 2(a+h).
Hrak, momydaem cieayrolyio Gopmyiy:

2max (a; b) <P <2 (a+h)

PaBI[eJ'II/IB BC€ 4HAaCTU IIOCICOHETO ,Z[BOfIHOFO HepaBeHCTBa IIomoJjaaMm, l'IOJ'Iy‘II/IM CI_I_Ié O,[[Hy
bopmymy:

max (a; b)<p<a+b |,rae

P - OJIyIEpUMETP TPEYTOJIbHUKA.

BriBenennsie aBTOpoM (OpMyNbl B IIMPOKONM MaTeMaTHYecKoil JHuTepaType He
BCTPEYAIOTCA U 3TU (HOPMYJIIBI TTO3BOJISIOT JIETKO W OBICTPO OICHUTH MEPUMETP U TOIYNEPUMETP
TPEyroJIbHUKA MO JIBYM 3aJJaHHBIM €TI0 CTOPOHaM.

Hakonen, npuMeHuM nonydeHHbIe GOPMYITbl K KOHKPETHBIM MPUMEpPaM:

IIpumep 1. /IBe cTOpOHBI TpeyrojdbHUKa paBHBl 2 U 5. OLEHUTE MNOJYyNEPUMETP STOTO
TPEYTrOJIbHUKA.

Pemenne. max (2;5)<p<2+5=>5<p<7.

[Ipumep 2. Haitnure HUMEHBIIEE U HaWOOJIbIIIEE BO3MOKHBIE 11€JIbI€ 3HAYEHUS MepuMeTpa
TPEYroJIbHUKA, IBE CTOPOHBI KOTOPOTO PaBHBI 6 1 9.

Pemienue. 2max (6; 9) <P <2(6+9)=>2-9<P<2-15 =>18< P < 30 =>

=> PHauM.ueﬂoe = 191 PHauﬁ.ueﬂoe = 29
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©OPMYVY.IbI IPOU3BOAHBIX KBAJPATHBIX KOPHEM OTHOLIEHUA (I)YH}C]_[I/If/'I,
A TAKKE ITPOCTOU U CJIOKHOU JPOBHO-IMHEUHbBIX ®YHKIIUHU

Hlapudgaun Myranum Pamuc oray
JIOLICHT, KaHAUAT (U3UKO-MATEMATHUECKUX HAYK
bakuHCKkMi1 MHKEHEPHBIA YHUBEPCUTET

Panee aBropom Obula BbIBeeHa (GopMyjda MPOU3BOJHONW OTHOIIEHHS (QYHKLHUH,
BBIPAXEHHOW ITOCPEACTBOM ompeaenuTens BpoHckoro (BpoHCcKuaHa):

HE) ITHOTC)
z(x)] z2(x)

Tenepp cHavana 3aiiMEMCsl HaXOXKIACHHEM MPOU3BOTHON KBaJPATHOIO KOPHS OTHOIICHUS
HEKOTOPBIX QyHKIMA Y(X) 1 z(X) mo npaBuiy auddepeHIMpoBaHus CII0KHON QYHKIINK:

: [M'
/ﬂw ol 1 Y@@ -y @)
z(x) y(x) y(x) z%(x)
ZJ 2(x) ZJ 2()

_ Vz() |y )zG)-y(x)z' (x)
2y/y(x) z2(x)

Hrak, nmeeM:

1 [ y(x)], _ Y )z(x)-y(x)z'(x) _ Wy (x);z(x)]

m 2z(x)\Jy(x)-z(x) - 2z(x)\/y(x)-z(x)

[pumep 1. Haiiaute npoussoanyro ¢yHkimu f(X) = ’1_’;2 :

Pemenue. Bocrionbs3zyemces npeaioxeHHON GopMyIoun:

£00=( x)-“”kmwuww_
B 1-x2) 2(1-x2)/x(1-x2) -
1A =x?)—x-(=2x) 1—x2+2x? 1+ x2

20— )l —x3) 20 —xWx-Vi-x2  2vx- (VI—x2)°

3areM paccMOTpPUM KBaJIpaTHBIA KOPEHb MMPOCTON TPOOHO-THHEWHON QYHKIIHH:

ax+b
f(X) = \/ cx+d’ Tae

a, b, ¢, d — mocrosiHHBIE KOADDUITHCHTHI.

Haiiném npousBoaHyI0 3TOH (QYHKIIUH 110 MPEI0KEHHOM aBTOPOM TepBoii (hopmyie:



f’(X) = ax+b\ _ (ax+b)-(cx+d)—(ax+b)-(cx+d)
cx+d | 2(cx+d)+/(ax+b)-(cx+d) o
a(cx+d)—(ax+b)-c _ acx+ad—acx—bc ad-bc

= 2(cx+d)+/(ax+b) (cx+d) o 2(cx+d)+/(ax+b)-(cx+d) - 2(cx+d)-/(ax+b)-(cx+d)

Hrak, nmeem

2 ax+b , _ ? Z _
! cx+d | 2(cx+d)+/(ax+b)-(cx+d) - » TAC
Wlax + b;cx + d]

- 2(cx + d)\/(ax +b) - (cx+d)

a b .
| d| =ad —bc ecTb OIpeneNuTeNlb BTOPOTO  MOPSAAKA, COCTABICHHBIN
c

KO3 PHUIHEHTOB APOOHO-ITUHEHHON QYHKITUH.

[pumep 2. Haiinure npoussonuyto Gpyukimu f(x) = [1 — % .

Pemenue. Bocnions3zyemcs BTOpoii peanokeHHoi GopMyInoi:

' ' 1 -1
’ _ x_—l _ 1-x+(-1) _ ‘1 0 ‘ _
fx)= (\’ x > - <\/ 1:x+0 > T 2(1x4+0)/[Tx+ (D] [1x+0]

_10-1(-1) _ 041 1
2x/(x—1)x  2xVxZ-x  2Vxt—x3 '

Jlanee paccMOTpHUM KBaJIpATHBIN KOPEHb CI0KHOU APOOHO-TMHEWHON QYHKIIMH:

ay(x)+b
cy(x)+d’

f(x) =

263

us3

a, b, ¢, d — cuoBa nocrosiHabIe K03 durmeHTsI; Y(X) — HeKoTopas apyras Gpynkuus. Haitném

MIPOM3BOJIHYIO 3TOM (PYHKIIMHU IO MPEATIOKEHHON aBTOpPOM NEepBOI popmyie:

, _ ay(x)+ '
f (X) - [\‘ c-;](x)+s] =
[a-y(x)+b]" -[c-y(x)+d] —[a-y(x)+b]-[c-y(x)+d]
2[c y(x) +dly[a-y(x) +b]-[c-y(x) +d]

!

_ay'0)-lery(@ +d] - [a-y(@ +bl-c-y'(x) _
2[c-y() + dlla-yG) + bl - [e - yCO) + ]

B (ad — bc) - y'(x)
2[c-y(x) +dlla-y(x) + b] - [c - y(x) +d]

Urak, mmeeM:
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! a b /
3 [ a-y(x)+b] _ c d|-y () _
' cy(+d]  2[cy@)+dllay@)+bllcy(x)+d]

— Wlay(x)+b;cy(x)+d]
2[cy(x)+d]y[ay(x)+b][cy(x)+d]

1-x%
1+x%
Pemenue. Bocronb3yemcst TpeTbeit peiioKeHHON (hOpMYIIOi:

[pumep 3. Haiinure npoussonuyto Gpynkimu f(x) =

-1 1|/ 4y
_ | 1 1|‘(x ) _ (-1-1)-4x3 _
T2l I DR+ 2(1-xH) A+ (1—xh)

—8x3 —4x3

T 20— VI (- Wi-x8

CrnenyeT 3aMeTUTh, YTO NPEJIOKEHHBIX aBTOPOM (HOpMYN B IIMPOKONW MaTeMaTH4eCKOU
nuTeparype HeT. OTH (OpMYJbl TMO3BOJSIOT OBICTPO M JIETKO HAXOJIUTh BBIIICYIIOMSIHYTHIE
IIPOU3BOJHBIE.
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ELLE OTHA ®OPMY.IA PAJINYCA OKPYKHOCTH, OMMUCAHHOI OKOJIO
PABHOBEJIPEHHOI'O (PABHOBOKOI'O) TPEYT'OJIbHUKA, U UCCJAEJOBAHUE
MHOKECTBA 3HAUEHMI1 TOr0O PAJINYCA

Mapudgaun Myraaum Pamuc oriny
JIOLEHT, KaHAUJAT (PU3NKO-MaTeMaTUYECKUX HAYK
baknHCKUI MHXKEHEPHBIA YHUBEPCUTET

Chauana BeiBezieM (popMyITy paanyca ONMCAaHHOW OKOJIO paBHOOEIPEHHOTO TPEYTOJIbHUKA B
3aBHCHMOCTH OT BBICOTHI U yIJIa IPU BEPIIMHE PAaBHOOEAPEHHOTO TPEYrOJIbHUKA.

Ilycte a - ocHoBaHue, b - OokoBas CTOpoHa, N - BBICOTA, & - yroJ NPH BEPIIHHE
PaBHOOEIPEHHOTO TPEYroJbHUKA, R - pajnyc onmucaHHONW OKOJIO PaBHOOEAPEHHOI'O TPEYrojbHHUKA
OKpY>XHOCTH. LIeHTp onucaHHON OKOJO paBHOOEAPEHHOTO TPEYroJbHUKA OKPYKHOCTH HAaXOJIUTCS

Ha OCH CUMMCTpHUU BD sToro TPEYTOJIbHUKA. CormacHo paCHIHpCHHOﬁ TECOPEME CUHYCOB UMCCM:
a

e 2R =>a = 2R - sin a . U3 tpeyronsuuka DBC Ha prcyHKe BUIHO, YTO % =h-tg %

a )
=>a=2h-tg > [IpupaBHsieM npaBble YaCTH BBIPAXKEHM JJIsI OCHOBAaHUSA a:

sinE
a . 2
htg— a
g 2 _ cos _ h

. - . a a — a -
sina 2sin E-cos 7 2¢0s2 7

2R-sina = 2h-tg Z=>R=

_ h
1+cosa

OKOHYATEIIFHO UMEEM:

Oty ke (HopMyiTy MOKHO MOIYYUTh U U3 MOJYYEHHOM paHee aBTOpOM (GOpMYJIbl paanyca
OKPY>KHOCTH, OTUCAHHON OKOJIO paBHOOEAPEHHOTO TPEYTroJIbHUKA!
R = b: _ 1 h h h

T 2n % - 2-(%)2 N 26052% " 1+cosa

Tenepp ucciaenyeM TUHAMUKY M3MEHEHMs pajndyca OMHCAHHOW OKOJIO paBHOOEIPEHHOTO
TPEYrOJIbHUKA OKPYKHOCTH B 3aBUCUMOCTH OT YIJIa & IIPU BEPIIMHE ITOrO TPEYroJbHUKA. Tak Kak
YTOJI & TIpH BEpPIIMHE PaBHOOEAPEHHOTO TPEYTOJIbHUKA MOKET HAXOAUTHCS B Mpeienax

0° < a < 180°, a 310 ectb coBokynHOCTH | 1 || yeTBepTeil TpUrOHOMETPUUECKOTO KpYTa, U

B OTHX 4YeTBEpTSIX (QyHKIMS COS a yObIBaeT, TO 3HaueHue R = Bo3pactaer. [loaTomy,

1+cosa
Ha4yWHas1 CO 3HAYCHUA, UYThb OOJIBIIIETO MOJIOBUHBLI BBICOTHI paBHO6CIlpCHHOFO TPCYroJIbHUKA, TaK

KaK
—1<cosa<1=>0<1+cosa<2=>$> ! Sl S o>t Sl

1+cosa 2 1+cosa 2
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1 1 h h h h o
= - <———< 40 => - <—< 400 => -< R +00,u1u R > -, paguyc OonMCaHHOU
2 1+cosa 2 1+cosa 2 2

OKPY>KHOCTH OyZIeT TOJIbKO YBEITMUMUBATHCS, TaK KaK COS @ yObIBaeT =>
1 h
=> (1 + cos a) ybbIBaeT => ——— BO3pacraeT => ——— BO3pacTaeT => R Bo3pacraer.
1+cosa 1+cosa
1. Ilycte cHauana a - 0°+, Toectb a — 0° cBepxy, OCTaBasich IOJOXKUTEIbHBIM. Toraa
h
cosa > 1—=>R- St
2. Ilycte motoM « - octpeiii yroia, To ectb 0° < a < 90° . Torma cos 0° > cos a > cos90°,
TakK Kak QyHKIUS c0S @ yobiBaeT B | quBepTH TpUTOHOMETpHUYEcKoro kpyra. IIponomkaem:

h h
1>cosa>0=>2>14cosa>1 >—< L <1:>—<—<—:>
1+cosa 1 2 1+cosa 1
:>E<R<h'
o h h ho 2
Ilycth, B  wactHoctu, a = 60° Torma R = —=—=+5=-h,

1+cos 60° 1+%

TO €CTh MOATBEp:kIaeTcs (popmyna paauyca OKpPYKHOCTH, ONHMCAHHOM OKOJO PaBHOCTOPOHHETO
(IpaBUIILHOTO) TPEYTOJIbLHUKA, SBISIONIETOCS YACTHBIM CIIydaeM paBHOOEIPEHHOTrO (PaBHOOOKOTO)

TPEYTOJIbHUKA.

. h h
3. ITyctpb 3ateM a - mpsiMoii yroi, To ectb @ = 90°. Torqa R = ——— =—="h, 10 ecTb
1+cos90° 1+0

noATBepkKaaeTcss  Gopmyna pamuyca OKPYKHOCTH, OINHCAHHOH OKOJIO  MPSIMOYTOJILHOT'O
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

4. Ilycte nmanee a - Tymoil yron, To ectb 90° < a < 180° Torma cos 90° > cos a >
cos 180°,

Tak Kak cos @ YyOwiBaeT Takke u Bo |l deTBepTHM TpPUTrOHOMETPUYECKOTO Kpyra.
[Iponomxaem:
1 1 1
O0>cosa>—-1=>1>14+cosa>0 >—< <—=>1<—< 400 =>
h 1+cosa 0+ 1+cosa
=> h< <400 => h<R < +400.

1+cosa h h
ITycte, B wactHoctu, ¢ = 120°. Torma R = = — =
1+cos120° 1+(_5)

= 2h, TO €CTh MOATBEPIKIAACTCS

Nl»—n|;~

dbopMyna paanyca OKpyKHOCTH, OTIUCAHHOW OKOJIO paBHOOEAPEHHOTO TPeyroibHUKa ¢ yriom 120°
[IPU BEPIIMHE 3TOr0 TPEYTOJIbHUKA.

5. Ilycte, nakonen, a — 180° —, 1o ectb a — 180° cHu3y, ocTtaBasich MeHblie 180°.
Torma cosa > —1+=> R-> 4o,

Wtak, moimydyeHO MHOXKECTBO 3HAUYEHHUU pajuyca OIMHCAHHON OKOIIO pPaBHOOEIPEHHOIO
TPEYroJIbHUKA OKPY>KHOCTH:

h h
E<R<+°° ,uiau (R > 2

TO €CTb paJWyC ONHMCAHHOH OKOJO PaBHOOEAPEHHOIO TPEYrOJIbHUKA OKPYKHOCTH
IIPEBBIIIAET ITOJIOBUHY BBICOTBI 3TOI'0 TPEYTOJIbHUKA, U IIPU STOM HE CYLIECTBYET BEPXHEU IPaHULIbI
3TOrO panuyca.

Crnenyer 3aMeTuTh, YTO (popMyJia 3aBUCHUMOCTU PaJNyca OKpPYKHOCTH, OMHMCAHHON OKOJIO
PaBHOOEIPEHHOTO TPEYroJbHUKA, OT BBHICOTHI U YIJla MPH BEPIIMHE 3TOTO TPEYroJbHUKA, a TaKXKe
HCCJIEIOBAHKUE DTOU 3aBUCUMOCTH B MATEMAaTUYECKOM JINTEPATYPE OTCYTCTBYET.

[lpumep. Haiiaure paguyc OKpY)KHOCTH, ONHMCAaHHOW OKOJIO  PaBHOOEIPEHHOTO
TpeyrojbHUKa C OCHOBaHHEM 24 1 GOKOBOI CTOpPOHOIL 15.

Pemenne. ITo ycnouro a = 24, b = 15. Haiiném BeicOTy paBHOOEIPEHHOTO TPEYrOJbHUKA

HO(popMyne:h:Jbz— %ZI\/152 242 =+/225 — 144 =+/81=9

Haiiném cos @ no Teopeme Kocunycos: a’> = b? + b?> —2b-b - cosa =>
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o 2= op2 _op2 o _wr-a? 1 (a)Z_ L1 (24)2_
= a” = coS a = cosS ax = sz = 2 b = 2 15 =
4 1 (8)2_1 1 64_1 32 028
B 2 \5/ 2 25 25 25 7T

[TprMeHNM BBIBEIEHHYIO B CTaThe (OPMYILYy paJnyca ONMCAaHHON OKOJIO paBHOOEIPEHHOTO
TPEYyroJIbHUKA OKPY>KHOCTH:

h_ -9 2 _ 125,

" 1+cosa 1-028 0,72
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Technical sciences
METOJAUKA BUBOPY TEMIIEPATYPHUX PEXXUMIB IJISA FDM 3D JIPYKY

Apwurin B.A.

MaricTpaHT

HamionanbHuii TeXHIYHUHA yHIBEpCUTET YKpaiHU

“KuiBcbkuit mositexHiyHui iHCTUTYT iMeHi Iropst Cikopebkoro”, M. Kuis

SIKiCTh APYKOBaHUX JETAJICH 3aJICKUTh Bl 0aratbox (akTopiB, PO3MOYMHAOYH Bij| SKOCTI
CHPOBHMHHM, TOYHOCTI Ta SKOCTI KiHemaTuku 3D mpuHTEepa 1 3aKiHUYIOYH JIOJJATKOBHMHU
rapamMeTpamMu, TAaKUMH SIK KOe(IIlieHT BTATYBaHHS (PiTaMEHTY MPHU MEePEMIIIEHHAX, BUCOTA MiTHOMY
CoIUTa TOWIO. [HKONMM IIi MapamMeTpH BHKJIMKAIOTH HE3HAYHI (MOMPaBHi) HEMOJIKH Ha MOBEPXHAX
HAJPYKOBAHUX JeTanel. Ase, B OUIBIIOCTI BUMA/IKIB, HEMPAaBUIbHE HAIAIITYBAHHS PEXKUMIB IPYKY
BUKJIMKA€ BUHUKHEHHS HEBUIIPaBHOTO Opaky. TomMy BaKJIMBHM €TarloM IpHW MiArOTOBII MPOLECY
JIPYKYyBaHHS JleTaleld € BU3HAUYEHHS ONTUMAJIbHUX PEKUMIB 1X APYKYBaHHS.

Pexxumu apyKyBaHHS BKIIFOUAIOTh BEJIMKY KUIBKICTh TapaMeTpiB, KOTPUMHU MOKHA BIUTMBATH
Ha KiHLIEBUH pe3yabTaT, TOOTO SIK Ha SKICTh MMOBEPXOHb, TAK 1 HA MEXaHIYH1 BIIACTUBOCTI OTPUMAHOT
Mmojerni. Ik moka3ano B poborax [1, 2], ogHMM i3 HaWBaXJIMBIIIMX MapaMeTpiB, IO BIUIMBAE HA
AKICTh APYKOBAHUX JETaliell € TemIepaTrypa corja, a OT:Ke W TeMIneparypa IJIaBIeHHS IUIaCTUKY.
Takox Ha JApPYKyBaHHsS JeTajl CYTTEBO BIUIMBAE TEMIIEpaTypa MigirpiBy cTona (SIKIIO BiH
npuCyTHiH). B 3aranpHOMY BUIIISIII MOXKHA BUAUIMTHU JBa HABAXKIIUBIII TEMIEpaTypHi apamMeTpu
i Oyap-sIKOTO BHY IUIACTHKY — TEMIEepaTypa IUIABICHHS 1  TemIeparypa 3acTUTaHHS
(cxmyBanHs1). [lepmuii mapamerp MOKa3ye HACKUIBKM HEOOXIHO pO3ITPITH CUPOBHUHY 100
oTpuMatu ii posriaB. BapTo 3ayBakuTH, 1O ‘“HIKHE  3HAUYEHHS TEMIIEpATypH ILIaBJICHHS
BiJI0OpaXkae MOYaTOK MEPEX0/ly PEUYOBHHH B PIJIKHI CTaH, a OT)KE — B’S3KICTh PEUOBMHU MPH TaKii
TEMIIepaTypi € BUCOKOIO, BIAMOBIIHO NP “BEpXHii~ MeXi TeMIIepaTypu — OTPUMYEMO MiHIMAIBLHO
MOKJIUBY B’SI3KiCTh. Jlpyruii mapamerp Mokasye 3HAu€HHS TEMIIEpaTypu, MPU SKOMY PEUOBHHA
MOBHICTIO 3aCTUTA€, MI0 TAaKOXX BAXKJIMBO BPaxOBYBAaTH MpPHU BHOOpI TEMIIEPATYPHOTO PEKHMY
Apyky. B Tabmumi 1 HaBeAeHO OCHOBHI TeMIepaTypHI XapaKTepUCTHKHM HaMOLIbIl 4acTo
3actocoByBaHuX B 3D apyni marepiaiib.

Tabauusa 1. TemneparypHi XapaKTepHCTHKH IJIACTHKIB

Bun mimactuky
[Tapamerp
ABS PLA Nylon PETG
Temneparypa mnasieHHs, °C 210-240 160-190 200-230 190-215
Temneparypa 3acturanss, °C 110-125 70-80 120-150 70-90
Temneparypa 3D apyky, °C 230-250 190-220 230-270 215-245
Temneparypa minirpiBy croxia , °C 80-120 50-70 70-85 60-80

B Tabnuii 1 Bka3zaHoO ycepenHEHI 3HaYSHHs JUIsl HaJaHUX MmarepiamiB. PeanpHi X 3HaYCHHS
BIIPI3HSIOTBCS ISl KOXKHOTO BHUAY IUTACTHKY. 3a3BW4Yaili BUPOOHMK HaJae peKOMEHMalii 3
TeMIepaTypu JApYyKy Oe3rnocepeiHbo JUIs BUIMYLICHO! MapTii CUPOBUHH. AJie 1HKOIU JTOBOIUTHCS
BIJICTYIIATH BiJl X PEKOMEH/IAIH I OTPUMAHHS KPAIIoro pe3yibTaTy IpyKyBaHHS.

Ha BuGip pexuMiB JpyKyBaHHS TaKoX BIUIMBAE BHJI COIUIa, O0’€M KaMepu Harpiay,
HasBHICTb a00 BIJCYTHICTb JOJATKOBOTO MIJIrPiBy Ta MIKPOKIIMaTU4HI yMOBU. OcTaHHIN
napameTp ocoOJIMBO BaXxJIMBUHN NpH ApyKyBaHHI MaTepianiamu ABS, Nylon, PETG. B 6inbmriit mipi
BaYXUJIMBO MIJTPUMYBaTH CTaOUIbHICTh MOTOYHOIO MIKPOKIIIMATy, HE JOMYCKAIOUM PI3KUX 3MIH
TeMIepaTypd Ha TMOBEpxHI JeTani (MOXYTb BHUHUKATH, HANpHUKIAA, Yepe3 TMpOTATH), Ta
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3a0e3neueHHs 3a/JaHuX Temreparyp HarpiBy. [lpu npykyBanHi neraneit 3 marepiany Nylon,
BHACIIIJIOK HOTO BHCOKOI TITPOCKOMIYHOCTI, TAKOXX BaXXJIMBO IMMIJATPUMYBATH HU3BKY BOJIOTICTH
HaBKOJIMIIHBOTO CEPEIOBUIIIA.

[Tpu BuOOpI TeMIepaTypHUX pEeXHUMIB JAPYKY B IEplly 4Yepry Ba)JIMBO KEpYyBaTHUCh
HACTYMMHMMHU TapamMeTpaMy: TemIleparypa JIpyKy BKa3zaHa BHPOOHHMKOM, TeMIepaTypa HiairpiBy
crona (3a ymoBH 10 Taka (yHkiis € B 3D mpuHTEpi), Temmeparypa B NPUMIIICHHI, PO3MIip
JIPYKOBAaHOI MOJEN Ta KIUTbKICTh MOJENEH, M0 IPYKYEThCs. PO3TIsiHEMO METOAMKY BUOODPY
TEMIIEpaTypHOIO0 PEeXUMY Ha MpUKIALl IpyKyBaHHs jAeraned 3 miuactuky PLA Ha npuntepi 3
KiHeMaTHKOIO TUIY delta, 3 BIIKpUTHM KOPITyCOM, MiAIrpiBOM CTOJIA Ta EKCTPYAEPOM TUITY OOYyIEH.

3 tabmuni 1 BuAHO, IO TeMmIepaTypa IUTaBJICHHS IIbOTO BUAY IIACTUKY ckianae 160-190
°C. IIpumyctumo, 1mo BUPOOHUK BKa3ye PEKOMEHIOBaHY Temiiepatypy apyky 200-210 °C, a 3 Tiei
K TaOIHIll Bi3bMEMO PEKOMEHJI0BaHy Temmeparypy migirpiy 50-70 °C. [Jlns mepmioro TE€CTOBOTO
IPYKY CKOPHCTAEMOCH CEpeHIMU 3HAYCHHSIMH 13 BKa3aHUX Jiana3oHiB. BcTaHoBUMO Temmeparypy
apyky 205 °C, a temmneparypy crona 60 °C. [Hmi nmapameTpu APyKy 3aJUIIUMO 0e3 3MiH (TOOTO
BUKOPUCTAEMO CTaHIAPTHI 3HaueHHs). [licnsi BUKOHAHHS TECTOBOTO JIPYKYBaHHS HEOOXiTHO
OLIIHUTH OTPUMAHUI pe3yNnbTaT, MPU LBOMY OCOOIHMBY yBary HEOOXITHO MPHUALUTUTH  SKOCTI
MepIrX mapis. 3a yMOBHU 3aJ0BUTBHOT SIKOCTI OTPHMAHOI JIeTall TEMIEpaTypHi apaMeTpH MOKHA
mumuTy 6e3 3MiH. SKio netans Mae aedexTH, TO HeoOXiTHO CKOPUTyBaTH OOpaHi TeMIepaTypHi
pexxumu. SKmo aerans “nokopodusno” abo migHsII0 KyTH 3 YaCTKOBHM BiJIKJICIOBAaHHSIM BiJl CTOIY —
TpebGa 30UIBIIMTU TEeMIepaTypy HarpiBy cToia. B Bumaaky, sSKIIO 1€ HE J03BOJIMIO YCYHYTH
nedexkTH, TO MPUYMHOI0 € HECTaOUIbHICTh MIKpPOKIIMAaTHYHUX yMOB. Haiimpocrimmm croco6om
3MEHIIEHHS I[bOI0 BIUIMBY € 3aKpUTTS 30HU JAPYKY HpPUHTEpa KopiycoMm. SIKmo Ha jgerani €
HAIUIMBY 1 KpaIUIMHU, TO oOpaHa TeMmepaTypa ApYKy 3aBeiHKa i ii HeoOXigHo 3MeHmHTH. [Ipu
bOMY, SIKIIO TJIAHY€ETHCS BUCOKA MIBUAKICTh APYKY J€Talll, TO HEOOX1THO 30UIBIINTHA TEMIEPATYPY
ApYyKy Ha KijgbKa rpaayciB. YacTo mpu IpyKyBaHHI JIe€Taliei, B SKMX CTIHKH MalOTh Maly IIUTHHY
OJIHI€1 BITHOCHO 1HIIO1, MIXK HUMH YTBOPIOIOTHCS JI0JIaTKOBI HAIUIMBY Ta “HUTKH’ MPH MEPEXOi Bif
IPYKy OJHI€T CTIHKH 110 1HINOi. BIUIMHYTH Ha yTBOPEHHS IBOTO €PEeKTy MOXKHA JIBOMA IUIIXaMH.
[epmmii — 301ABIIMTH MapaMeTp BTATYBaHHs (i1aMeHTy, a IpYyrMid — 3MEHLIMTH TeMIIepaTrypy
APYKY.

[Tpy BUKOpPUCTAaHHS €KCTPYAEPIB 13 BEIMKUMH KaMepaMu Ul HarpiBy IJIACTUKY, OCOOIUBO
32 YMOBH BUCOKHX LIBUJKOCTEH JIPYKY, 4epe3 HEOOX1JHICTh BUCOKOI MPOYKTUBHOCTI JPYKY, 1110, B
CBOIO 4epry, MoTpedye HIBHIKOIO PO3IUIABICHHS BEJIMKOI KUIBKOCTI IJIACTUKY, TOMY HEOOXiIHO
301IbIIYBAaTH TEMIIEPATYPY APYKYBaHHS.

[Tpu npykyBaHHI OJHOYACHO KUIBKOX JieTaslell OaXkaHO BaXJIMBO KOPUCTYBATHCh IMiJIIIPIBOM
CTOJIy TMPOTSATOM BCHOTO Tporiecy ApykKy. OcTaHH1 Bepcii mporpaMHOro 3a0e3NedeHHs CliaicepiB
JI03BOJISIFOTh BCTAHOBJIIOBATH Pi3HI TeMMepaTypu MiJIIrpiBy s HNEpUIOro Ta HACTYMHMX LIapiB.
HexTyBaHHS 11i€l0 PEKOMEHJALIEI0 MPU3BOIUTH 10 BIAKJICIOBAaHHS YAaCTHUHHU JeTajlell B Ipoleci
ApyKy. Bzarami migirpiB croiuka € JOCUTh KOPUCHOIO (DYHKIII€I0, OCOOIUBO MpH JIPYKYBaHHI
BEJIMKUX 3a TUIOMICIO JETaJIe, 110 IoToMarae MiHiMi3yBaTu e(DeKT BiIKJIICFOBAaHHS JIeTajl Bl CTOJIA.

[Ticnst KoperyBaHHs TEMIIEPATypHOTO PEXUMY APYKYBaHHS HEOOX1IHO MOBTOPUTH TECTOBUI
IpyK JUId TIEPEeBIPKM MPaBWIBHOCTI Horo peanizamii. TecTOBHIl JIpyK NOBMHEH HPOBOAMTUCH
OJHaKOBUMHU MojienssMu. [Ipu 11boMy U1t OUTBII MOBHOT OLIHKKA MOJIENb MMOBHHHA 30epiraTu Maii
pO3MipH Ta BKIIIOYATH CKJIaJHI eleMeHTH a0o (irypu (oTBopH, (irypHi BUCTYIIU TOLIO).

Taki npoueaypy BUKOHYIOTBCS TIPU 3MiHI BUY IJIACTUKY a00 iICHYIOUO1 MapKu CUpOBUHU. B
Mporieci IPyKy PI3HOMaHITHHX JeTaliel CKIaAHUX (OPM MOXKYTh BUHUKHYTH JTOAATKOBI HEIOJIKH.
B TakoMy BHUMajKy TemrepaTrypHi pexHUMH HE0O0XiHO Oy/ie 3HOBY 3MiHIOBATH.

Onurcana MeTOAOJIOTISI TO3BOJISIE 3 MIHIMAJIbHUMHM BHTpPAaTaMHU BCTAaHOBHTH ONTHMAalbHI
3HA4YEeHHs TeMIIepaTypHUX pekuMiB. TakuM YMHOM MOKHA Habarato IBU/IIE TIPOJIOBXKUTH POOOTY
HaJl TOBHOI[IHHUM JPYKOM HOBUX MOJIEJIEH.
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