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Abstract
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This article examines the prospects for economic development of Uzbekistan within the framework of the
World Trade Organization (WTO) and analyzes the impact of multilateral trade agreements on the national econ-
omy. As a country transitioning to a market economy, Uzbekistan’s integration into the World Trade System is of
great importance for sustainable economic growth. The study analyzes the state of Uzbekistan's trade relations
with WTO and EAEU member states over the past five years - imports and exports. The article puts forward
proposals to stimulate the country’s economic development, increase competitiveness, and address the complexi-

ties of global trade dynamics through WTO membership.

Keywords: WTO, Uzbekistan, EAEU, economic growth, export, import

Introduction

The World Trade Organization (WTO) is an influ-
ential international organization that coordinates the
trading system of world economies. Currently, 166
countries are members of the WTO [12], which account
for 98% of global trade [13]. The main task of the WTO
is to establish free and transparent trade relations, pro-
mote fair competition and strengthen the economic sta-
bility of member countries. This task of the WTO fully
corresponds to the goal of economic reforms being im-
plemented in Uzbekistan. For developing countries like
Uzbekistan, WTO membership is of great importance
in bringing trade practices into line with international
standards and creating wider access to world markets.

The final result of the country's foreign economic
activity, in particular, the reforms being implemented
in the field of foreign trade, directly affects the standard
of living of the population. As a result of measures
taken in recent years to stimulate exports, optimize im-
ports and ensure the balance of foreign trade, the repub-
lic's foreign trade turnover in January-September 2024
amounted to 48.2 billion US dollars, which is 3.5 bil-
lion US dollars or 7.7% more than in the same period
in 2023 [14]. Uzbekistan, through its membership in the
WTO, will integrate into the international trading sys-
tem, and this process will create additional opportuni-
ties for promoting exports, expanding the production of
import-substituting goods, adapting to international
trade standards, and eliminating trade barriers. In turn,
WTO membership will give Uzbekistan the oppor-
tunity to trade with 166 countries on an equal footing,
which will play an important role in strengthening the
country's position in the world market. This is a great
achievement for Uzbekistan!

Literature review

In their article “On the Impact of GATT/WTO
Membership on Trade,” Mario Larch, Roberta Piermar-
tini, and V. Yotov state, “In particular, our results show
that, on average, accession to GATT and/or WTO in-
creased trade between members by 171 percent and
trade between members and non-members by about 88
percent. We also find that, while GATT/WTO has been

effective in promoting trade among members, WTO is
more effective in promoting trade with non-members
than GATT [1]. M.K. Tang and S.J. Wei noted in their
study that “While growth rates typically remain stable
for the first five years after accession, WTO member-
ship consistently increases the economy by 20%. Eco-
nomic growth increases by an average of 2.5 percent
for at least five years after a country joins
GATT/WTO” [3]. Similarly, according to research by
T.L. Allee and J.E. Scalera, “...the more committed a
state is to an international organization and the greater
the policy change required, the greater the benefits it
derives from membership in the organization” [4]. The
WTO experience of countries in transition should be
considered positive. The agreements significantly im-
prove the stability of market access, they help to elimi-
nate corruption and improve governance without sig-
nificant losses of state revenues. In addition, Z. Drabek,
M. Bacchetta noted that the WTO has also played a pos-
itive role in strengthening domestic policies to better
manage balance of payments crises [5]. According to
G.Felbermayr's research, on average, WTO member-
ship increases bilateral trade by about 40% [6]. T.S.Ei-
cher has argued that WTO membership promotes re-
gional trade integration at the expense of longer-term
trade among developing country members [7]. Also,
Richard Pomfret, in his study “Uzbekistan and the
WTO,” noted that “...the answer to the question of
whether Uzbekistan should or should not join the WTO
depends on its commitment to economic reforms. If the
government is serious about replacing its dependence
on resource exports and protected manufacturing activ-
ities with a more diversified competitive economy, Uz-
bekistan can achieve and benefit from WTO member-
ship” [8].

Research methodology

This scientific article examines the necessity of
Uzbekistan's membership in multilateral agreements
for the state economy using a systematic comparative
analysis and a systematic approach, expert and compar-
ative analysis, analysis-synthesis, and other modern
methods.


https://doi.org/10.5281/zenodo.14726219

Annali d’Italia Ne63/2025

5

Analysis and results

The World Trade Organization (WTO) is an or-
ganization that discusses ways to solve trade-related
problems of member countries. The basis of the WTO
is its agreements, which are signed by the participants
of the organization. The WTO was established in 1947
- the successor to GATT. Today, this organization has
166 member states, accounting for 98 percent of the
world's gross domestic product. The WTO is an organ-
ization aimed at ensuring the primacy of the principle
of "non-discrimination" in international trade in goods,
services and intellectual property. Based on this princi-
ple, member states ensure that discrimination is not al-
lowed among their trading partners, as well as between
foreign and domestic manufacturers and service pro-
viders. As a result, each member state of the WTO, as
an equal subject of international trade, conducts foreign
economic and trade relations on the basis of the same
opportunities as other members.

For our country, WTO membership will further in-
crease the potential of the country's economy, making
Uzbekistan an important link in the global production
and value-added chain. Also, the issue of Uzbekistan's
full membership in the World Trade Organization is in-
cluded as one of the most important goals in the "Uz-
bekistan - 2030" strategy. In a short period of time, in
order to harmonize national legislation with WTO
agreements, 24 regulatory legal acts were adopted dur-
ing 2023-2024, and about 40 documents were harmo-
nized. As a result of the intensification of meetings of
working groups on accession to the WTO, active bilat-
eral negotiations have been conducted with more than
30 countries today, of which all conditions for market
access have been agreed with 11 countries [17].

According to statistical data for 2023, Uzbekistan
has established import relations with 129 WTO mem-
ber states and export relations with 137 countries [11].
In 2023, the foreign trade turnover of our Republic
amounted to 62.5 billion US dollars. This figure in-
creased by 12.0 billion US dollars or 23.9% compared
to the same period in 2022. The composition of trade
turnover is as follows: exports amounted to 24.4 billion
US dollars, and imports amounted to 38.1 billion US
dollars [9].

Uzbekistan's trade relations with the World Trade
Organization (WTQO) member states have developed
significantly in recent years. In particular, import rela-
tions with WTO member states have undergone signif-
icant changes. During 2019-2023, Uzbekistan's import
volume with WTO member states increased signifi-
cantly. These changes reflect the need to expand and
diversify Uzbekistan's economic relations in global
markets. In 2023, Uzbekistan's import volume with
WTO member states reached 75.1%, which indicates a
high share of these countries in the country's foreign
trade. In 2019, imports from WTO member states
amounted to 71.5%, and in 2020 this figure increased
to 73.6%. In 2021 and 2022, the share of imports was
relatively stable, amounting to 73.7% and 74%. In
2023, this share reached 75.1%. This indicator confirms
the important role of WTO member states in our coun-
try's foreign trade.

From the table below (Table 1), we can see that
Uzbekistan's import relations have shown significant
changes over the period 2019-2023. The main import-
ing countries are countries such as China, Russia, Ka-
zakhstan, and South Korea, as well as developed and
developing economies and economic partners such as
Turkey, Germany, Brazil, India, France, and the United
States.

In 2023, Uzbekistan's imports from China
amounted to $11.34 hillion, from Russia to $6.66 bil-
lion, from Kazakhstan to $3.07 billion, and from South
Korea to $2.31 billion. Import relations with these
countries are of great importance, as they are Uzbeki-
stan's main partners in technology, industrial equip-
ment, energy products, raw materials, and other im-
portant resources.

The increase in imports with major economies
such as China and Russia is mainly driven by imports
of energy, industrial equipment, automobiles, electron-
ics, chemicals, and construction materials. China's
share in imports has grown significantly by 2023,
reaching $11.34 billion. This indicates the need to fur-
ther strengthen Uzbekistan's import policy towards
China. Changes in Uzbekistan's import relations are
closely related to the country's foreign trade policy up-
dates.

Table 1
Import relations of the Republic of Uzbekistan with WTO member states® (in million US dollars)
Ne | Countries 2019 2020 2021 2022 2023
1 | China 5 108,63 4 501,22 4 923,42 6 427,71 11 339,10
2 | Russia 4 137,69 4173,78 5 462,24 6 230,69 6 660,63
3 | Kazakhstan 1942,01 2 097,35 2742,18 324351 3 068,54
4 | South Korea 2 664,82 2 099,37 1841,06 2 299,78 2 313,47
5 | Turkey 1326,41 1087,27 171758 173854 1897,74
6 | German 927,53 759,37 693,51 1071,30 985,50
7 | Brazil 115,50 89,17 348,23 553,37 652,28
8 | India 330,57 423,03 460,57 655,06 649,11
9 | France 140,51 132,51 259,53 271,67 595,00
10 | USA 567,24 248,48 365,48 368,73 512,01
As percentage of total | 4 g 73,6 737 74,0 75,1
imports

1 Analyzed by the author based on data from the Statistical Agency under the President of the Republic of Uzbekistan.
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Uzbekistan’s main imports from WTO member
states:

— Technology and industrial equipment: Techno-
logical products, industrial equipment and automotive
products imported from China, South Korea, Germany
and the United States play an important role in Uzbek-
istan’s industrial sector.

— Energy resources: Qil, gas, coal and other energy
resources imported from Russia and Kazakhstan meet
Uzbekistan’s energy needs.

— Agricultural products: Food and agricultural
products imported from Kazakhstan, Turkey and Brazil
play an important role in ensuring Uzbekistan’s food
security.

— Chemicals and industrial materials: Chemical in-
dustry products, construction materials, polymers and
other industrial materials are used in various industrial
sectors of Uzbekistan.

Uzbekistan’s export relations with WTO member
states have undergone significant changes in 2019-
2023. During these years, the volume and composition
of Uzbekistan's exports have changed significantly,

new markets have opened, and relations with existing
partners have been strengthened.

Looking at the export dynamics of our republic,
Uzbekistan’s export relations with WTO member states
have undergone changes over the years 2019-2023. Ac-
cording to statistics, the main export partners of Uzbek-
istan remain Russia, China, Kazakhstan and Turkey. In
2023, exports to Russia amounted to 3.5 billion US dol-
lars, while exports to China exceeded 2.5 billion US
dollars. Other important export markets of Uzbekistan
include Afghanistan, Kyrgyzstan, Tajikistan, France,
Pakistan and the United States (Table 2).

We can see that in 2023, the total volume of ex-
ports with WTO member states amounted to 48 per-
cent, the change in this indicator for different countries
requires diversification of Uzbekistan's foreign trade
strategy. The decline in the share of Uzbekistan's ex-
ports is associated with the global economic situation,
in particular the impact of the pandemic, and changes
in demand in its markets. At the same time, there is an
increasing need to diversify many sectors of exports,
discover new markets, and strengthen existing ties.

Table 2
Export relations of the Republic of Uzbekistan with WTO member states? (in million US dollars)
Ne | Countries 2019 2020 2021 2022 2023
1 | Russia 2 531,87 1 485,76 2 088,24 315110 3495,68
2 | China 2 528,75 1937,05 2529,09 2 632,00 2 486,56
3 | Kazakhstan 1 392,96 908,42 1178,38 1 407,55 1 417,05
4 | Turkey 1217,63 1 018,99 1692,38 1643,45 1 263,33
5 | Afghanistan 616,96 776,74 667,48 756,28 857,24
6 | Kyrgyzstan 669,64 760,46 792,04 982,54 634,44
7 | Tajikistan 327,56 405,12 501,90 522,12 608,30
8 | France 214,74 89,72 21,28 72,62 400,44
9 | Pakistan 97,94 98,55 130,07 185,16 269,27
10 | USA 36,65 28,50 60,79 124,48 253,12
As percentage of total 55.2 49,7 57.8 594 48,0
exports

The main components of Uzbekistan’s exports
are:

— Agricultural products: Uzbekistan’s exports are
largely based on agricultural products, especially cot-
ton, fruits and vegetables, rice, grains and other food
products. Countries such as Russia, China, Kazakhstan,
Turkey and Afghanistan are the main markets for Uz-
bekistan's agricultural exports.

— Textile products: Uzbekistan’s textile industry
also occupies an important place in terms of export vol-
ume. Textile products are exported to China, Turkey,
Russia and the United States.

— Industrial products and machinery: Uzbekistan’s
exports of industrial products, especially construction

materials and machinery, also occupy an important
place. Russia, Kazakhstan and Turkey are the markets
for Uzbekistan's industrial exports.

Uzbekistan’s import relations with the EAEU
member states showed significant growth in 2019-
2023. In 2023, Uzbekistan's import volume with the
EAEU member states amounted to 13.6 billion US dol-
lars. If import relations with the EAEU member states
accounted for 26.8% of total imports in 2019, by 2023
this share will be 27.8%. This indicator reflects changes
in the country's foreign trade policy, the development
of cooperation with the EAEU, and the growth of im-
port needs (Table 3).

2 Analyzed by the author based on data from the Statistical Agency under the President of the Republic of Uzbekistan.
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Table 3
Import relations of the Republic of Uzbekistan with the EAEU member states® (in million US dollars)
Ne | Countries 2019 2020 2021 2022 2023
1 | Russia 41377 4173,8 5462,2 6 230,7 6 660,6
2 | Kazakhstan 19420 2097,3 27422 32435 3 068,5
3 | Belarus 283,9 219,5 319,2 4116 525,8
4 | Kyrgyzstan 150,7 146,7 161,6 280,7 333,8
5 | Armenia 2,5 2,9 3,0 51 9,5
As percentage of total 26,8 31,4 34,1 33,1 27,8
imports

The total volume and share of Uzbekistan’s export
relations with the EAEU member states showed
changes in 2019-2023. In 2023, the share of total ex-
ports with the EAEU member states amounted to
23.4%. This is a decrease from 26.6% in 2019, but a
decrease in the share of exports compared to 2022
(29.1%). These changes are mainly due to the volume
and diversification of Uzbekistan's exports to other re-
gions. In 2019, exports to the EAEU member states

amounted to 26.6%, while in 2020 this figure decreased
to 21.2%. In 2021, the share of exports increased to
24.8% and reached 29.1% in 2022. In 2023, this figure
was 23.4%. Uzbekistan's export relations with the
EAEU member states changed over the period 2019-
2023, showing a number of increases and decreases.
Russia, Kazakhstan and Kyrgyzstan constitute the main
export markets of Uzbekistan (Table 4).

Table 4

Export relations of the Republic of Uzbekistan with the EAEU member states* (in million US dollars)
Ne | Countries 2019 2020 2021 2022 2023

1 | Russia 25319 14858 2088,2 3099,1 3495,7

2 | Kazakhstan 13930 908,4 11784 13931 14171

3 | Kyrgyzstan 669,6 760,5 792,0 9784 634,4

4 | Belarus 48,9 42,6 59,6 127,9 128,9

5 | Armenia 2,8 4,2 10,4 19,9 31,9
As percentage of total 26,6 21,2 24,8 29,1 23,4
exports

ya

~
”‘?

From the above analysis, we can see that Uzbeki-
stan's trade relations with WTO member states are
changing significantly from year to year. In the country,
about 75% of imports and an average of 40-45% of ex-
ports during the year are accounted for by WTO mem-
ber states.

The foreign trade turnover of our republic with the
countries that are members of the Eurasian Economic
Union amounted to 25.4% in 2023. It should be noted
that the movement of goods and services, the move-
ment of migrants and the movement of capital are en-
sured between the member states of the Eurasian Eco-
nomic Union (Russia, Belarus, Kazakhstan, Armenia
and the Kyrgyz Republic), and a common economic
territory with a single customs system has been formed.

Conclusion

In conclusion, Uzbekistan's WTO membership
creates good opportunities for the development of ex-
ports and imports on a global scale. In 2023, the share
of imports with WTO member states amounted to
75.1%, which indicates that they constitute the main
part of imports. The development of import relations
with major economies such as China, Russia, South
Korea and Turkey will satisfy Uzbekistan's needs for
industrial, technological and consumer products. At the
same time, the share of exports with WTO member
states amounted to 48%, which will allow us to supply
emerging markets with Uzbekistan's export products.

Membership in the EAEU will help Uzbekistan
strengthen regional cooperation. The share of imports
with EAEU member states will be 27.8% in 2023.
Trade relations with countries participating in the Eur-

3 Analyzed by the author based on data from the Statistical Agency under the President of the Republic of Uzbekistan.
4 Analyzed by the author based on data from the Statistical Agency under the President of the Republic of Uzbekistan.



Annali d’Italia Ne63/2025

8

asian economic integration process, such as Russia, Ka-
zakhstan and Belarus, are being strengthened. Exports
with EAEU member states also amounted to 23.4%,
and basic products such as cotton, textiles and fruits and
vegetables occupy an important place in the structure
of Uzbekistan's exports.

For Uzbekistan, WTO membership plays an im-
portant role in ensuring diversification and technologi-
cal development in world markets. It creates opportuni-
ties for strengthening trade relations with China and
Russia, exporting highly competitive products in vari-
ous sectors.

Membership in the EAEU is mainly useful for
deepening economic ties in the region and expanding
trade with neighboring countries such as Russia and
Kazakhstan. It creates stable markets for products such
as cotton and fruits and vegetables.

For Uzbekistan, WTO membership is more advan-
tageous in terms of long-term strategic prospects. Be-
cause:

— WTO membership increases access to interna-
tional markets.

— Creates a reliable platform for attracting foreign
investment.

— Diversification of products and services allows
for an increase in the share of high value-added prod-
ucts.

At the same time, it is advisable to strengthen ties
with the EAEU and take advantage of regional eco-
nomic benefits through effective trade policies. Rather
than becoming a full member of the EAEU, maintain-
ing preferential trade agreements with the union may be
a more flexible strategy for Uzbekistan. This will help
to obtain regional benefits without limiting cooperation
with the WTO.

Literature

1. Decree of the President of the Republic of Uz-
bekistan on the Strategy of the Republic of Uzbekistan
“Uzbekistan-2030”, No. DP-158 dated 11.09.2023: Na-
tional Database of Legislative Information, 12.09.2023,
No. 06/23/158/0694; 29.12.2023, No. 06/23/214/0984

2. Larch, M., Monteiro, J.A., Piermartini, R. and
Yotov, Y., 2019. On the effects of GATT/WTO mem-
bership on trade: They are positive and large after all.

3. Tang, M.K., and Wei, S.J. (2009). “The value
of making commitments externally: Evidence from
WTO accessions”. Journal of International Economics
78(2): 216-29.

4. Allee, T.L. and Scalera, J.E., 2012. The diver-
gent effects of joining international organizations:
Trade gains and the rigors of WTO accession. Interna-
tional Organization, 66(2), pp.243-276.

5. Drabek, Z. and Bacchetta, M., 2004. Tracing
the Effects of WTO Accession on Policy-making in
Sovereign States: Preliminary Lessons from the Recent
Experience of Transition Countries. World Economy,
27(7), pp.1083-1125.

6. Felbermayr, G. and Kohler, W., 2010. Model-
ling the extensive margin of world trade: new evidence
on GATT and WTO membership. The World Econ-
omy, 33(11), pp.1430-1469.

7. Eicher, T.S. and Henn, C., 2011. In search of
WTO trade effects: Preferential trade agreements pro-
mote trade strongly, but unevenly. Journal of Interna-
tional Economics, 83(2), pp.137-153.

8. Richard Pomfret, 2020. Uzbekistan and the
World Trade Organization. https://iit.ade-
laide.edu.au/ua/media/726/uzbekistan-wto.pdf

Internet websites

9. Official website of the Statistical Agency un-
der the President of the Republic of Uzbekistan:
www.stat.uz URL

10. Official website of the WTO: www.wto.org
URL

11. https://stat.uz/uz/rasmiy-statistika/merchan-
dise-trade-2

12. https://www.wto.org/eng-
lish/thewto_e/whatis_e/tif_e/org6_e.htm

13. https://www.wto.org/eng-
lish/thewto_e/whatis_e/who_we_are_e.htm

14. https://stat.uz/uz/matbuot-markazi/qo-mita-
yangiliklar/57551-0-zbekiston-respublikasi-tashqi-
savdo-aylanmasi-2024-yil-yanvar-iyun-4

15. https://www.wto.org/eng-
lish/thewto_e/whatis_e/tif e/org6_e.htm

16. https://www.wto.org/eng-
lish/thewto_e/whatis_e/who_we_are_e.htm

17. https://parliament.gov.uz/news/igtisodiyot-
rivojiga-yanada-keng-yol-ochiladi


https://iit.adelaide.edu.au/ua/media/726/uzbekistan-wto.pdf
https://iit.adelaide.edu.au/ua/media/726/uzbekistan-wto.pdf
http://www.stat.uz/
http://www.wto.org/
https://stat.uz/uz/rasmiy-statistika/merchandise-trade-2
https://stat.uz/uz/rasmiy-statistika/merchandise-trade-2
https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm
https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm
https://www.wto.org/english/thewto_e/whatis_e/who_we_are_e.htm
https://www.wto.org/english/thewto_e/whatis_e/who_we_are_e.htm
https://stat.uz/uz/matbuot-markazi/qo-mita-yangiliklar/57551-o-zbekiston-respublikasi-tashqi-savdo-aylanmasi-2024-yil-yanvar-iyun-4
https://stat.uz/uz/matbuot-markazi/qo-mita-yangiliklar/57551-o-zbekiston-respublikasi-tashqi-savdo-aylanmasi-2024-yil-yanvar-iyun-4
https://stat.uz/uz/matbuot-markazi/qo-mita-yangiliklar/57551-o-zbekiston-respublikasi-tashqi-savdo-aylanmasi-2024-yil-yanvar-iyun-4
https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm
https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm
https://www.wto.org/english/thewto_e/whatis_e/who_we_are_e.htm
https://www.wto.org/english/thewto_e/whatis_e/who_we_are_e.htm
https://parliament.gov.uz/news/iqtisodiyot-rivojiga-yanada-keng-yol-ochiladi
https://parliament.gov.uz/news/iqtisodiyot-rivojiga-yanada-keng-yol-ochiladi

Annali d’Italia Ne63/2025 9

MATHEMATICAL SCIENCES

THE EXISTENCE OF ASTROPHYSICAL PORTALS REFUTES THE VERSION OF SRT STUDIED
IN TEXTBOOKS®

Antonov A A.

PhD, HonDSc, H.Prof.Sci
Independent researcher, Kiev, Ukraine
DOI: 10.5281/zen0d0.14726250

Abstract

The article claims that the version of the special theory of relativity studied in all physics textbooks is incorrect
and sets out the main provisions of its corrected version. And from the relativistic formulas of the corrected version
of SRT it follows that in nature, in addition to our visible universe, there are mutually invisible universes and anti-
universes that are connected to each other by a large number of portals. At the same time, the entrances to the
portals are supposedly the so-called anomalous zones, which people avoid visiting, since it is very difficult to get
out of them. However, scientific research of portals by unmanned robotic complexes is possible and necessary.
Such scientific research will allow solving a number of very important scientific problems - proving the existence
of mutually invisible universes adjacent to our visible universe, explaining the Fermi paradox, proving the possi-

bility of traveling not only in the space of the hidden Multiverse, but also in time, etc.

Keywords: imaginary numbers; special theory of relativity, invisible universes and antiuniverses, hidden

Multiverse, Hyperverse, portals, anomal zones

1. The version of SRT taught in all physics text-
books is incorrect

Although Albert Einstein became famous as the
author of the special and general theories of relativity,
who was nominated for the Nobel Prize 66 times, he
received it in 1921 not for the theory of relativity, but
for the study of the photoelectric effect. And he never
received the Nobel Prize for the special theory of rela-
tivity (SRT) because SRT had no experimental confir-
mation. In other words, SRT was actually called a the-
ory incorrectly, since it was only a hypothesis. And
therefore, according to the Nobel Committee, sooner or
later it could be experimentally refuted.

And the Nobel Committee turned out to be right -
now it has already been experimentally refuted.

First, in 1934, it was refuted by the discovery of
Cherenkov radiation [1], which was created by the
movement of electrically charged particles in a trans-
parent medium with a refractive index n > 1 at a speed
exceeding the phase velocity of light in this medium.
For this discovery, P.A. Cherenkov, I.E. Tamm and
I.M. Frank even received the Nobel Prize in 1958. But
the SRT was then corrected and survived.

Then, in 2011, the OPERA collaboration tried to
disprove it at the Large Hadron Collider, expecting to
receive the Nobel Prize for this. And they even pub-
lished a message about their success [2]. But six months
later, in 2012, at the same Large Hadron Collider, the
ICARUS collaboration found an error in the OPERA
experiment and disproved it [3].

And in the 21st century, the generally accepted
version of SRT has already been confidently refuted by
the existence of radio technology, the existence of tsu-
namis, the existence of pianos and other musical instru-
ments, and even the existence of suspended swings on
playgrounds, as well as many other experiments [4]-

[15]. But throughout the 20th century, relativistic phys-
icists could not figure this out. And even now, the au-
thors of physics textbooks do not understand this. And
therefore, these textbooks still present the incorrect ver-
sion of SRT created in the 20th century [16]-[45], ac-
cording to which relativistic formulas have the form

(see Fig. 1a, b, ¢)
m=my / /1—(5)]2 (1)
At = At, /1—(%)2 )
L= /1 - QP (3)

in which mO — rest mass of a moving body;
M — relativistic mass of a moving body;
Ato — rest time of a moving body;

At — relativistic time of a moving body;
|0 — rest length of a moving body;

| _ relativistic length of a moving body;

v — speed of motion of a body;

¢ — speed of light.

And these formulas in textbooks are explainable
only in the range of subluminal speeds v < ¢, in which
the quantities m, At and I take on values measured by
real numbers. But in the range of superluminal speeds
v > ¢, these quantities m, At and | already take on val-
ues measured by imaginary numbers discovered by
Scipione Del Ferro, Niccolo Fontana Tartaglia, Ger-
olamo Cardano, Lodovico Ferrari and Rafael Bombelli
[46] 400 years before the creation of the SRT, the phys-
ical meaning of which, however, was not explained by
them. But, perhaps, even earlier than them, imaginary

5 This is reprint of the article “Antonov A. A. Astrophysical portals ares sources of new knowledge. German International

Journal of Modern Science. Ne 95.
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numbers were discovered by Paolo Valmes [47], who
was burned alive at the stake for this by the sentence of
the inquisitor Thomas de Torquemada. The creators of
the SRT also could not explain this. And the physical
meaning of imaginary numbers in physics textbooks
has not been explained to this day.

Moreover, the graph of the function m(v) in the
range of speeds v > ¢ (see Fig. 1a) corresponds to a
physically unstable process, which cannot exist in na-
ture at all. Therefore, all formulas (1)-(3) are com-
pletely incorrect. But since such a theory, which even
its authors could not explain, was of no use to anyone,
a postulate was introduced into it, called the principle
of not exceeding the speed of light, the meaning of

which is clear from its name. And the SRT was pre-
served, since it claimed that in nature processes con-
firming the physical reality of imaginary numbers al-
legedly do not exist. And in the 20th century, no one
objected to this. And therefore, despite the above-men-
tioned experiments refuting the SRT, it is sometimes
even claimed that Albert Einstein under stood that noth-
ing in the Universe can move faster than the speed of
light. And that the speed of light is not just a number,
but a physical limit. The same as, for example, absolute
zero at a temperature of minus 273.15 degrees Celsius.
But the version of SRT that is still studied in all
physics textbooks is incorrect [16]-[45], because:

Fig. 1. Graphs of functions m(V ) At(V) and |( V) corresponding to the existing versions of the SRT in the
subluminal V < C and superluminal V > C ranges

« the relativistic formulas obtained in it are incor-
rect;

* the relativistic formulas obtained in it were in-
correctly explained using the incorrect principle of not
exceeding the speed of light;

« from these incorrect relativistic formulas, incor-
rect conclusions were made about the physical unreal-
ity of imaginary numbers and about the existence in na-
ture of our only visible universe, in which everything is
measured only by real numbers.

2. Corrected version of SRT

But not all scientists share the opinion set out in
the version of SRT given in physics textbooks that, in
accordance with the principle of not exceeding the
speed of light, imaginary numbers are physically unreal
and that in nature there is only one visible universe,
ours, since both of these statements are refuted experi-
mentally.

And the relativistic formulas of the corrected ver-
sion of SRT have the form [48]-[56]

Cqiris
Myl 115

@
1Y -@+r+9)F

m(q,r,s) =

MG r.8) = i 1-[Y - @+ T+ ) 9
(0,r.8) =i 1-[Y, (@1 +9)T @

in which g(v)=|v/c] is the “floor” function of dis-
crete mathematics of the argument

v/c, which is the fourth spatial dimension (Fig. 2);

r(v)=|v/c] is the “floor” function of discrete math-
ematics of the argument v/c, which is the fifth spatial
dimension (Fig. 2);

s(v)=|v/c] is the “floor” function of discrete math-
ematics of the argument v/c, which is the sixth spatial
dimension (Fig. 2).

That is, our Multiverse is six-dimensional — each
universe has three dimensions x, y, z and three more di-
mensions g, r. s have coordinates of these universes in
the Multiverse (Fig. 3) — and is described by quaterni-
ons fqrs(x,¥,2) + i1q + +i,r + i3s, the number of
which is equal to the number of universes in the Multi-
verse. This is exactly what Lisa Randall predicted: “We
could be living in a three-dimensional pocket of higher
dimensional space.”

In this case, the three imaginary units iy, i, iz in
quaternions are related by the relations
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Fig. 2. Graphs of functions q(v), r(v), s(v), illustrating the meaning of the “floor” function of discrete mathemat-

ir

Fig. 3. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of invisible parallel uni-
verses, and x, y, z are the coordinates of the matter content in each parallel universe

In the mathematics of hypercomplex numbers, the

o gar s _
function |1q I, 15 can be calculated only for integer

values q, r, s, but can take both positive and negative
values and both real and imaginary values. But we have
already proven that imaginary numbers are physically
real and therefore we must also explain them. There-

fore, let us now consider the values M(V), At(V)

and |( V) of the quantities , and in the range of veloc-
ities V. > C for successive values of the argument q
+r+sequalto0,1,2, 3,4,5, ... Then for our visible
universe with coordinates g=0, r=0, s=0, i.e. located at
the origin, we obtain ilq izr i; =1. For definiteness, we
will call it the tardyon universe. For the value q + r +

s=1 in the range of velocitiesV > C, we obtain ilq

iras Lo
I, I3 =+i. This situation corresponds to the invisible
universe, since it is located beyond the event horizon.
For definiteness, we will call it the tachyon universe.
For the value q + r + s=2 in the velocity range V > C
0T s S
we get |1q I, 13 = —1. This situation also corresponds
to an invisible universe, since it is located beyond the

event horizon. We will call it a tardyon antiuniverse.
For the value q + r + s=3 in the velocity range V > C

qrs
we get I I, I3 = —i. This situation also corresponds

to an invisible universe, since it is also located beyond
the event horizon. We will call it a tachyon antiuni-
verse. For the value g + r + s=4 in the velocity range

g T es
V > C weget |1q I, I3 = +1. This situation also cor-

responds to an invisible tardyon universe (but a differ-
ent one), since it is also located beyond the event hori-
zon. For the value g + r + s=5 in the velocity range
V>C we get |1q |2r |3S = +i. This situation also
corres-ponds to an invisible tachyon universe (but a dif-
ferent one), since it is also located beyond the event
horizon. Thus, all universes except ours are invisible.
Therefore, we will call our Multiverse hidden. And the
hidden Multiverse has a helical structure.

An example of a possible structure of the hidden
Multiverse is shown in Fig. 4. As can be seen, in such
a structure of the hidden Multiverse, it is possible to
move to the tardion antiuniverse from the tardion uni-
verse and to the tardion universe from the tardion anti-
universe in different ways, but not arbitrarily, but only
in such a way, in which the value will successively take
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the values +1, + |1 D+ |2 ®+ |3 , -1, - I1 ®- I2 ©- |3 , 1,

... etc., where @ is the symbol of the logical ope-ration
of discrete mathematics ‘exclusive OR’. In this case,
different trajectories of movement from one universe
(or antiuniverse) to another can differ only due to sub-

stitution of some tachyon universes from |1 : |2 , |3 with
others and some tachyon antiuniverses from |1 , |2 , |3
with others. Consequently, the tachyon universes |1 , |2

, |3 in the hidden Multiverse are located parallel to each

other. The tachyon antiuniverses |1 : |2 , |3 for the same

reasons are also placed parallel to each other. And
therefore, in the hidden Multiverse, when moving from
any tardyon universe to a tardyon antiuniverse and then
to another tardyon universe, parallel universes and an-
tiuniverses must alternate in the following sequence —
‘tardyon universe’, ‘one of the tachyon universes’, ‘tar-
dyon antiuniverse’, ‘one of the tachyon antiuniverses’,
‘tardyon universe’, ‘one of the tachyon universes’, etc.

Moreover, naturally, the movement from our tar-
dion universe to the tardion antiuniverse through some

tachyon universe - for example, |1- does not neces-
sarily have to proceed further through the tachyon anti-

universe |1 . It can proceed further through tachyon an-

tiuniverses |2 and |3 . The same reservation applies to

the situa-tion if the movement from the tardion universe
to the tardion antiuniverse begins through tachyon uni-

verses |y or 1.

All these transitions are shown in Fig. 4. Moreo-
ver, since all such hidden Multiverses correspond to its
open screw structures, united through the corres-pond-
ing portals with other Multiverses, then all together
they form the Hyper-universe. In this case, the invisible
universes adjacent to our visible universe give rise to
the phenomenon of dark matter, the remaining invisible
universes of the hidden Multiverse give rise to the phe-
nomenon of dark energy, and the invisible universes lo-
cated outside the hidden Multiverse give rise to the phe-
nomenon of dark space.
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Fig. 4. Possible quaternion structure of the hidden Multiverse containing twenty-two parallel universes, includ-
ing six invisible universes adjacent to our visible universe
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3. Portal research

Numerous universes actually existing in space - if
they exist - forming a hidden Multiverse, drift and
touch, slightly immersing themselves in each other.
And these zones of mutual immersion of neighboring
universes, through which it is possible to pass from one
universe to another, are called portals [57], [58]. And
portals exist (and this still needs to be experimentally
proven - see below) only if there exist at least two par-
allel universes, between which the portals are located.

The entrances and exits to portals are called anom-
alous zones [59]-[62], since incomprehensible phenom-
ena occur in them. In particular, people disappear in
them, since the paths from the entrance to the exit in
portals are invisible labyrinths, from which it is almost
impossible to escape. Because of this, people avoid vis-
iting anomalous zones. And there are more than two
hundred thousand anomalous zones on Earth.

But portals are of great scientific interest. And
they can be studied without visiting, using unmanned
vehicles.

3.1.How to see invisible universes?

The question of whether mutually invisible uni-
verses and portals between them exist in nature is fun-
damental. The answer to it determines whether the ver-
sion of SRT presented in textbooks is correct or not.
But since scientists, despite long theoretical debates,
have not yet come to a consensus, the truth can be re-
vealed by an experiment. Moreover, it is quite simple
and clear.

And for this, it is not at all necessary to visit other
universes. It is enough to at least look at them. As in
order to be convinced that in addition to the room visi-
ble to us, in which we are now, there is a neighboring
invisible room, it is enough to look from the corridor
connecting these rooms into the neighboring room. The
corridors connecting neighboring universes are portals
[57], [58].

Observatory outside
anomalous zone

Observatory outside
anomalous zone

| Observatory outside

Observatory in
anomalous zone

—> Computer

anomalous zone

Observatory outside
anomalous zone

Observatory outside
anomalous zone

Observatory outside
anomalous zone

anomalous zone

QObservatory in |

Fig. 5. Scheme of an astronomical experiment to detect invisible universes

And in order to be convinced, while in the portals,
that you are no longer in our universe, but on the way
to the neighboring universe, you need to look from the
portal through a telescope at the starry sky and see other
constellations on it [63]-[68]. This is a very reliable ex-
periment, since you can’t draw constellations in the

sky.

3.2.The Arrow of Time

Here are some quotes on this topic.

“Time is the most frequently used word in English
and the third most frequently used word in Russian. It
is in every other language, too, because synchronizing
actions in time is as important as coordinating them in
space. Without knowing the exact time, it is impossible
to organize your life and plan it in advance. If in an-
cient times you could rely on natural cycles and an in-
ternal sense of time, then in our days you need to con-
stantly have a watch or a phone with you. Time is the
most important of the abstract concepts that we pro-
nounce every day. Every thinking person has thought
about the problem of time at least once in their life, and
a huge amount of philosophical and scientific literature
has been written on this topic. However, no one will say
for sure what time is. Or prove that time is irreversible.
Or maybe it only seems that way to us?” [70]

Here is what Stephen Hawking writes: “We can
see a cup fall off a table and break into pieces, but we

never see the cup put back together from those pieces
and return to the table. The increase in disorder, or en-
tropy, makes it possible to distinguish the past from the
future and thus gives time a definite direction.”

This phenomenon, known as the arrow of time, is
one of the most amazing mysteries of physics. And the
name “arrow of time” for this phenomenon was pro-
posed at the beginning of the 20th century by the British
physicist Sir Arthur Stanley Eddington.

And it would seem that one cannot argue with such
statements.

3.3. Anti-time

But we will nevertheless try to show that the con-
cept of the arrow of time, used in the generally recog-
nized incorrect version of the SRT, is refutable in its
corrected version. To do this, let us return to Fig. 4. And
note something unusual in it. A hypothetical journey
along the structural diagram of the hidden Multiverse
shown in the figure is, according to formulas (4)-(6), a
journey not only in space, but also in time. Since the
transition from our visible tardion universe to one of the
neighboring tachyon universes or antiuniverses is ac-
companied by their movement not only in space, but
also in time, since time in them is different.

And this can be proven using various routes of
such movements. Let us cite one of the simplest. Let us
assume that we moved through a portal from our visible
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tardion universe - using for this purpose some anoma-
lous zone on the surface of the Earth - in a short time
(for example, one day) to one of the neighboring tach-
yon universes or antiuniverses. And at the same time,
naturally, we disappeared from the sight of our col-
leagues who saw us off at the edge of the anomalous
zone. But we did not disappear anywhere in this neigh-
boring tachyon universe or antiuniverse and carried out
some research on it for a couple of months. Then, hav-
ing carried out the planned research, we again in a short
time (for example, one more day) through the same por-
tal safely returned to Earth. And since on Earth, relative

to the neighboring invisible tachyon universe or anti-
universe, time flows (into the future or into the past) in
a direction perpendicular to earthly time, then on Earth
it seems to have stopped. Therefore, it seemed to our
colleagues who met us on Earth that we had been absent
not for two months, but only for two days. But we
showed our unshaven beards for two months and thus
proved that we had ended up in the past, since our col-
leagues who saw us off had moved into the future for
two months. And in this past, we were beardless two
months ago.

N
|
|
1da
2 month 1 day it
>
&%VI 1 day \2 month

Fig. 6. The vertical solid arrow t is the real time axis (in our visible tardyon universe). Horizontal thin arrow it
is the axis of imaginary time (in the neighboring invisible tachyon universe and antiverse). Vertical dotted arrow
- coordinate of the scientists' position 2 months after they, being at the beginning of the coordinates, sent two
expeditions through the portals to the tachyon universe and the antiverse. Big horizontal arrows correspond to
stay of scientists in tachyon universe and antiverse. And red arrows show transitions through portals.

Of course, we won't be able to contradict Stephen
Hawking with such an experiment and see the process
of restoring a broken cup from its fragments. But the
fictional travelers from our visible tardion universe to
neighboring invisible tachion universes or anti-uni-
verses and back, nevertheless made a journey through
time. And due to this, having returned to the past, they
nevertheless turned the arrow of time by 180°.

And for those who are not convinced by this hy-
pothetical experiment, below

it is explained how to make it really physically fea-
sible.

3.4 Geophysical research of portals

Oddly enough, geophysical studies of portals [71]-
[80] can be much more productive in space exploration
than astronomical studies of the visible starry sky. In-
deed, astronomical observations allow us to study only
our visible universe. And geophysical studies of por-
tals, which are transitions to neighboring invisible uni-
verses, allow us to study invisible universes neighbor-
ing our visible universe. Moreover, as can be seen from
Fig. 4, they allow us to study invisible universes, even
those located outside the hidden Multiverse. They also
allow, since there are more than two hundred thousand
anomalous zones on Earth that are supposedly en-
trances to portals, having studied the portals, to perform
the most detailed classification of invisible universes
antiuniverses neighboring our visible universe. And to
identify, and then even study some characteristics of in-
visible universes and atheuniverses, even those located
outside the boundaries of the hidden Multiverse. Which
will allow us to understand why they are not part of the

hidden Multiverse. And it is possible that several other
Multiverses neighboring our hidden Multiverse will be
discovered.

And with all this, geophysical research of space is
much cheaper than astronomical research.

Moreover, geophysical research of portals will al-
low attempts to create time machines [81], with the help
of which the research described in the previous section
4.3 can be transformed from hypothetical into real as-
trophysical ones.

3.5. Fermi paradox

The Fermi paradox is a statement of a seemingly
paradoxical situation in which, on the one hand, it is
known that there are many stellar systems in space suit-
able for life, but on the other hand, despite all the efforts
of scientists, no signs of life have been found in this
space. And it would seem very strange [82]-[84].

But in fact, there is nothing strange about it [85]-
[97]. After all, what are we looking for? What signs of
life do we expect to see? The same as now on Earth?
For the same radio stations to work as on Earth, which,
when transmitting signals, spend most of their energy
on transmitting signals to nowhere due to an imperfect
radiation pattern? For the inhabitants of superciviliza-
tions to detonate atomic and hydrogen bombs? And so
on.

But first of all, these are all defects of our imper-
fect civilization, which supercivilizations got rid of
long ago. And therefore they are invisible. And sec-
ondly, why not assume that we do not see their ships in
space also because they have different logistics as a re-
sult of using their super knowledge. Even on Earth, on
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the way to work in large cities, people now often use
the subway. And therefore, such their movement from
space is also invisible.

And then their activity can be proven by compar-
ing two texts:

1. “Our contemporaries — people of the Earth —
begin their working day, leaving their homes, by visit-
ing the nearest metro station “A”. Then, invisible from
space, they travel in the tunnel “Aa” underground to
the transfer point “ab”” on our planet Earth. After that,
they travel through another underground tunnel “bB”
to another underground station “B”, leaving which
they rise to the surface of the Earth in the place they
need.”

2. “Our contemporaries — inhabitants of superciv-
ilizations — begin their working day, leaving their invis-
ible home built using superstealth technology, by visit-
ing the nearest anomalous zone “A”. Then, invisible
from space, they move through the portal “Aa” to the
transfer point “ab” in the neighboring universe. After
which, through another portal “bB”, they move to an-
other neighboring universe “B” and exit the portal in
the anomalous zone in the place they need.

As you can see, the same thing happens in both
situations — invisible movement in space, with the re-
placement of terms of our civilization currently existing
on Earth with similar terms in supercivilizations:

* “people of the Earth” with “inhabitants of super-
civilizations”;

* “housing” with “invisible housing built using su-
perstealth technology”;

* “metro station “A” with “anomalous zone “A”;

* “riding in tunnel “Aa” with “moving through
portal “Aa”;

* “ab” on our planet Earth” with “ab” in the neigh-
boring universe”;

* “underground tunnel “bB” with “portal “bB”;

* “underground station “B”” with “neighboring
universe “B”;

* “the surface of the Earth” with “in the anomalous
zone”.

That is, in order for the movement of inhabitants
of supercivilizations in space to become invisible, it is
only necessary that they move between universes
through portals, and that planets in star systems serve
as transfer stations from one portal to another. And
therefore, this circumstance will need to be taken into
account during geophysical studies of portals.

And the Fermi paradox must be recognized as yet
another proof of the existence of portals and mutually
invisible parallel universes, and, consequently, the in-
correctness of the version of SRT studied in all physics
textbooks.

4. Conclusion.

Thus, the article experimentally proves and theo-
retically explains that the version of SRT, created in the
20th century, which is still studied in all physics text-
books, is incorrect, because:

« the relativistic formulas obtained in it are incor-
rect;

« these formulas are incorrectly explained using an
incorrect postulate called the principle of not exceeding
the speed of light;

* incorrect conclusions are made from these for-
mulas about the physical unreality of imaginary num-
bers and the existence in nature of our only visible uni-
verse, in which everything is measured only by real
numbers.

But in the corrected version of SRT, from the rel-
ativistic formulas obtained in it, it follows that in na-
ture, in addition to our visible universe, there are many
other mutually invisible universes and anti-universes.
And they, drifting in space, touch each other, even
slightly plunging into each other and forming transition
zones called portals. Moreover, through portals, neigh-
boring universes and anti-universes exchange their ma-
terial contents according to the law of communicating
vessels.

However, people avoid visiting portals, as they are
invisible labyrinths. Therefore, if you accidentally get
into them, it is almost impossible to get out of them. At
the same time, portals are of significant scientific inter-
est, as as a result of their astro-geophysical research,
unlike astronomical research, they allow us to prove the
existence of neighboring invisible universes and anti-
universes and to obtain some information about them
that cannot be obtained otherwise. They also allow us
to carry out other interesting research - to prove the pos-
sibility of traveling in the Multiverse not only in space,
but also in time and thereby prove the existence of anti-
time, etc.
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Abstract
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The article discusses and analyzes the social and psychological problems of education and the issues of the

crisis of the educational system of the Republic of Armenia. There are real problems associated with the social
contrasts of modern society, contributing to rapid changes in educational paradigms in Armenia, as well as constant
changes in educational concepts and various educational reforms. Currently, the main task of education is the
formation and development of personality, but not through the accumulation of knowledge, but through cognition,
analysis and implementation of independently accumulated experience.

AHHOTAIHSA

B crathe paccMaTpUBaIOTCS U aHAM3UPYIOTCS COIMANBHBIE-TICUXOJIOTHYECKHE TTPOOIeMbl 00pa30BaHus U
BOIIPOCHI KpU3uca O6paBOBaTCJ'ILHOI71 cuctembl PA. Cz[enaH BBIBO/J] O HAJIMIHUU pCaJIbHbIX HpO6J‘I€M, KOTOPLIC CBA-
3aHbI C COIUAJIBHBIMU KOHTPpACTaMH COBPEMCHHOI'O O6H.[€CTBa, CHOCO6CTBYIOH.II/IMI/I 6BICprIM CMCHaM 06pa3013a—
TCJIbHBIX ITapaJnurM B ApMeHI/II/I, a TaK)K€ ITIOCTOAHHBIM CMCHaM I(OH].[G]'[LII/Iﬁ O6paSOBaHI/I$[, PAaBHO KaK U pa3JIM4HbIM
oOpazoBaTenpHBIM pehopMaM. B HacTosmiee BpeMs: OCHOBHAs 3aada 00pa30BaHUsS COCTOUT B (JOPMHPOBAHUH H
Pa3BUTHUHA JIUIHOCTH, HO HC MMOCPCACTBOM HAKOIUICHUSA 3HaHHI>i, a NIOCPEACTBOM IIO3HAHUA, aHAJIM3a U peain3alluu

CaMOCTOATCIIBHO HAKOIIJICHHOT'O OITbITA.

Keywords: the paradigm of education, the crisis of the educational system, educational reforms, social and
psychological problems of education, educational reforms, concepts, models.

KutioueBble cjioBa: mapaaurma oOpa3oBaHus, Kpu3uc oOpa3oBaTeNIbHOM CHUCTEMBI, 00pa3oBaTeIbHBIE pe-
(hopMBI, COLMANbHBIS-TICHXO0JIOTHYECKHE IPOOJIeMbl 00pa3oBaHusl, 00pa3oBaTesbHbIe pe(hOPMBbI, KOHIETIIHH, MO-

JIEJIN.

B Hacrosmiee BpemMs O0COOEGHHO aKTyaJbHOW, a
CKOpee MOJIHOM, cTana TeMa ypoBHs 00pa3oBaHus 1 00-
Pa3oBaHHOCTH, M HE TOJbKO B PecryOnuke ApmeHws,
HO ¥ BO BCEM MHpE, YTO SBUJIOCH, T0 MHEHUIO MHOTHX
YYEHBIX, IMOCIEICTBHEM TITI00aNn3aliui Kak TEHICH-
II1H, 00yCIOBICHHOI B3aUMOBIHSIHUEM U B3aHMOIIPO-
HUKHOBEHHEM Da3JIMYHBIX KYJIBTYP, MHPOBO33pPEHHUH,
COLMATBHBIX CUCTEM M SKOHOMUK [CapkucsH, TaTkao
2020].

OpHako riaobanu3aiys IpuHecia MUPY He TOIBKO
MO3UTHBHBIE TIEPEMEHBI. YCKOPHB IIPOIECC B3anMO-
NPOHUKHOBEHUSI PA3IMYHBIX KYJIbTYp, OHa IIpUBENa
MHUp K MHOTOYHCIICHHBIM KOH(IMKTaM 3THOKYJBTYp-
HOTO M COLIMOKYJIETYPHOTO IlIaHa, 000CTpHiIa MpoTH-
BOpEUMsT MEXJy LEHTPOOEKHBIMH M IIEHTPOCTPEMH-
TENBHBIMU CHJIAMH, YTO HE MOIJIO HE OTPa3HUThCs Ha

HallMOHAJIBHBIX 00pa30BaTEeNBbHBIX CHCTEMaxX M 00IIeM
ypOBHE 00pa30BaHHOCTH HACENICHUSI.

B mocnennue necatuneTnss HaOMOAAeTCS peallb-
HOE CHIDKEHHE 00111e00pa3oBaTeIbHOTO YPOBHS BBI-
ITyCKHUKOB CPEIHMX IIKOJ U Ja)Ke BYy30B, YTO 00yCIIOB-
JICHO OJIHOHAIIPABICHHOCTBIO OOyd4eHHs, (MMeeTcs B
BHIY OpHMEHTAlWsi Ha KOHKPETHBIC CIICIAIBHOCTH),
ciaboe BIaJCHUE aKaJeMUYECKUMHU OOIIeryMaHUTap-
HbBIMU 3HAHUAMHU, CHMKCHHUEM KOMMYHHKATHUBHOI'O U
COLMAJIFHOTO MOpOTa M3-3a MOTPYKECHUS B BUPTyallb-
HYIO IeHICTBUTEIIEHOCTD, @ TAK)KE HATMYUEM (QYHKIIHO-
HAJIBHOW HErpaMOTHOCTH, YTO CBSI3bIBAETCSI HE TOJIBKO
C HU3KHMM YPOBHEM aKaJeMHUYECKHUX 3HAHUI, HO U C HE-
JIOCTaTOYHBIM YPOBHEM COLHUANIbHO-IICUXOJIOTMUYECKUX
KauecTB.
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ConaibHbIe-TICHX0JIOTHYECKHUE TTPOOIIeMBbI 00pa-
30BaHUS M BOMPOCHI KpH3nca 00pa30BaTEIBHOM CH-
CTEMBI PACCMATPUBAIOTCS M aHATU3UPYIOTCSI MHOTHMH
OTEYECTBEHHBIMHU M 3apyOeKHBIMH COLIMOJIOTaMH, KO-
TOpBbIE MPUIUIA K BBIBOAY O HAINYUH PEaTbHBIX MPO-
65eM B 00pa30BaHUM U MX HEIOCPEICTBEHHOH CBS3H C
COLMAILHBIMHU KOHTPacTaMH COBPEMEHHOTO 00I1IeCTBa,
B CBSI3U C Y€M M NPOUCXOANIN ObICTpBIE CMEHBI 00pa-
30BaTeNbHBIX MTApaIUrM, CMEHa KOHLENIUH 00pazoBa-
HUS, CMEHSIOIKE APYT Apyra peopMBI U MOJIENHN 00-
pasosanus [Isambert-Jamati 1972].

B coBpeMeHHOI#1 comuonornu 00pazoBaHUs HaMe-
THJIACH /IBa TTOJIX0/1a:

- IEPBBIN MOAX O] KCCIIEAYET 00pa30BaHNe KaK CH-
CTEMY BO B3aUMOJCHCTBHM C IPyrUMH OOIIECTBEH-
HBIMH CUCTEMaMH, B YaCTHOCTH, C COLIMAIBLHON CTPYK-
Typo#i oOriecTBa.

- BTOPOW HOAXOJ 3aKJI0YaeTCsl B PACCMOTPEHHH
obpazoBaHUs Kak Mpolecca (CoIualbHbIe acleKThI CO-
JiepkaHusi 00pa30BaHMs, aHAJIM3 COJIEpXKaHUs y4deo-
HBIX IJIAHOB, aHAJIN3 OTHOLICHUI yJaImuxcs K 00paso-
BAHMIO B IIEJIOM U K OT/AEIBHBIM JUCIUIUINHAM, B 4acT-
HOCTH).

Ha namm B3ruisia, 66110 OBI IPOIYKTHBHEE paccMar-
pHBaThH 3TH JBa MOJXO0Ja B HEIIOCPEICTBEHHOM CBSI3U
IpYT C JPYTOM, IOCKOJIBKY TOJIBKO B HEPa3pBIBHOM
CBSI3M W B3aMMOJICHCTBUU OHM MOTYT JIaTh OTBETHI Ha
TMOCTAaBJICHHBIC COIITMYMOM BOIIPOCHI U MPEAJIOKUTH pe-
aJbHBIC, a HE JICKJIAPATUBHBIC MyTH (POPMUPOBAHHUS HE-
00X0MMOTO I COBPEMEHHOT0 00IecTBa 00pa3oBa-
TEJIBLHOTO U KyJIbTYPHOIO NIPOAYKTA.

VIMEeHHO KOHKpETHOE 00IIECTBO B CBOEH KOHKPET-
HOM CONIMANIbHOIN CTPYKType MOKET OIPEACIATH, 3a-
MPAIINBATh U «3aKa3bIBATHY COJEPKaHIE 0Opa3oBaHU
B IIUPOKOM aCTIEKTE.

Hekoropeie cneunanuctel cumrtator [lLllenep
1994], 9yTo MpUYHHA COBPEMEHHOTO KpH3Kca 00pa3oBa-
HUS JIOKHUT B Pa3phIBE JIBYX BHIOB 00pa3oBaHMs, NMe-
IOIUXCS B UCTOPUU LIUBUJIM3AIUH; TIEPBBIA BUII 00pa-
30BaHUs XapaKTEePEH ISl Hauaya 4eloBeYeCKO IUBH-
JIM3aly, nepegaya 3HaHUM HOCHJIA JIMYHOCTHBIN Xa-
paKTep: OT Y4YUTCIA — CIAUHCTBCHHOTO HOCHUTEIA
3HaHUH — K ydeHHuKy. CyliecTBoBaia HeIOCPEACTBEH-
Hasg JyXOBHasd CBA3b MCKAY IMOKOJCHUIMMU. COHI/IaHL-
Hast QyHKIMs 00pa3oBaHUs 3aKJIIOYalach B COXpaHe-
HUU TPaJAMLMOHHONW COLMAIbHOM M KYJIbTYpHOH CH-
CTEMBI OIPEAEIEHHOr0 OOIIEeCTBa, PETYISALUN Aes-
TEJILHOCTH YWIEHOB JIAHHOTO O0IIeCTBa.

Ha cMeHy nMYHOCTHOW Nenaroruke NPHXOANUT
TCXHOKpATHYCCKaA IeCaaroruka, B KOTOpOﬁ 3HAHUC
nproOpeTaeTcs CaMOCTOATENBHO U3 Pa3INYHBIX HCTOY-
HUKOB M Pa3sIMYHbBIMU IIYyTAMU U CTAHOBUTCA CIWH-
CTBEHHBIM IpuoputeToM. IIponcxoaur nyxoBHOE OT-
YYXKACHUE: MEHAIOTCSA IMPUBBIYHBIC TPAHCIATOPHI 3HA-
HHﬁ, YTO MOPOKIAACT YACTUIHOC HEAOIIOHUMAHUE WU
e 0IHOOO0KOCTh BocTipusaTHst. [locTeneHHO CHIKaeTcst
KPUTHYHOCTh B OTHOIIEHMH HCTOYHHMKOB HH(pOpMa-
mn. ConmanbHas QyHKIMs oOpa3oBaHusi TpaHcdop-
MHpYeTCsS B MHHOBAIMOHHYIO (DYHKIIHIO, CMELIAIOTCS
NPUBBIYHBIE KYJIBTYPHBIE YCIOBUS, BO MHOI'OM MEHS-
eTcsl MOHSTHE «COLMAIBHOTO TOPSAKa» KOHKPETHOTO
JIMHTBOKYJIBTYPHOT'O OOIIIECTBA.

Ha nmam B3TJIA a1, KPU3UC O6pa3OBaHI/I${ CBA3bIBA-
€TCS C KYJbTYPHBIM KPU3UCOM, KOTOPBIA OOBICHSAETCS

CMEHOM TOMHUHAHT B MUPOBOU KyJIbTyp€, CMEHOU KYJIb-
TYPHBIX apXETHIIOB.

EcrecTBEHHO, MBI HE MOXET OTPULATH LIEHHOCTH
1 HEU30EKHOCTh MPHUOOIIEHUS K MUPOBBIM HCTOYHH-
KaM nH(OpMaNnHU U HE MOXKEM MPOTUBOCTOSTH MIIH U3-
OexaTh TmpoleccoB 00pa3oBaTeNbHON CTaHIapTH3a-
LIMH, HO HEOOXOJUMOCTh CO31aBaTh «MOCTBI» MEXIY
r1100aJbHEIMU 00pa30BaTENIbHBIMU TIPOLIECCAMH M UH-
TepecaMy ¥ 00pa30BaTeIbHBIMU TPAIULMSIMU OTIpese-
JIEHHOTO TOCYJapCcTBa JOJKHA CTaTh JOMUHAHTOMH, TaK
Kak 00pa30BaHKE B TIEPBYIO OUCPEb pACCMAaTPHUBACTCS
KaK TPaHCIIATOP KyJIbTYPhI U IMeeT QYHKIHUIO (hopMHu-
POBaHHMS TUIHOCTH, TO3HAHKS ¥ (JOPMHUPOBAHHS MUPO-
BO33PEHHS M HPABCTBCHHBIX IIEHHOCTEH B ONpeeieH-
HBIX KOHKDETHBIX COLHAIBHO-HCTOPHUYECKHX YCIIO-
BHSIX.

«CoBpeMeHHas IIUBUIM3AIMs OKa3ajgach B MaTO-
BOM CHTyaIllH: B paMKax CyLIECTBYIOIINX OOIECTBEH-
HBIX MEXAaHU3MOB U CYIECTBYIOUIUX HPABOB, T. €. CH-
CTEMbI HPaBCTBEHHBIX Haual, JIFOOOH 1mar, Jiroboe aei-
CTBHE HE MOTYT CUMTaThCsl OOHae)KUBatomuM. EnuH-
CTBEHHOE, YTO 3aBEAOMO HEOOXOAMMO, — 3HAHWI,
BceoOmas 00pa3oBaHHOCTh U ACHCTBUS, JArOLIME de-
JIOBEKYy TaliM-ayT, BpeMs, HEOOXOAUMOE JIOISIM IS
TIO3HAHMS PEabHOCTU M IS NPUHATUS COTJIACOBaH-
HBIX B ITaHETapHOM Maciitabe pemeHuid. 1 mpexne
BCETO — B pa3pabOoTKe HEKOT0 HOBOTO HPABCTBEHHOTO
umneparuBa» [Mowucees 2001: 22].

OTpaxkeHHe Kpu3Kca HAIMOHANBHBIX 00pa3oBa-
TENbHBIX CUCTEM MOYKHO HAaiTH U B pabOTax PYCCKHX
aBTOPOB, KOTOPbIE OTMEYAIOT, YTO IJIABHOW TEHJEH-
uueii Ha pyoexxe XX u XX| Beka siBisieTcs: «0CO3HaHUE
KpH3HCa CHUCTEMbl OOpa3OBaHUS W IIEAArOTHYECKOTo
MBIIIJICHUS KaK BBIPA)KEHHUE KpU3Kca [yXOBHOH CHTya-
uuu Hamero Bpemenw» [Orypuos, [lnaronos, 2004:
225].

[TpyuunHy Kpu3uca HEKOTOpPHIE POCCHMCKHE aB-
TOPBI BUJAT B 3aMMCTBOBAHHUH 3aI1a/THON CHCTEMBI BBIC-
mrero oopazoBaHua. MBI HE MOYKEM IOJIHOCTBIO COTJIa-
CUTBCSl C JJAHHOW TPAKTOBKOM BO3HMKHOBEHHS KpHU-
3Mca, TaK KaK OCHOBHBIMHU €T0 (KpH3HUCa) IPUIMHAMHI
ABJISIETCS HE KOJWYECTBO JIET M CTyINEHeH, a, Kak HaM
KaxkeTcs, popMupoBaHre HOBOro MH(OPMALMOHHOTO
o0mecTBa M, Kak pe3ynbraT, GOpMHUpOBaHHE HOBOTO
MHPOBO33pEHHS M MHPOBOCHPUSTHS, HPEAIoarao-
11ero:

v TOTAJILHYIO HH(POPMATH3AIHIO;

v JIeBAJIbBAIMIO TPAJUIMOHHBIX KyJIbTYpPHBIX
LIEHHOCTEH, 00yCIIOBICHHYIO pa3pylIeHHeM HH(pOopMa-
LIUOHHO-KYJITYPHBIX IPaHHI] B pE3yJIbTaTe TOTAIbHON
nHPOPMATH3AIIH;

v OTCYTCTBUE MUPOBO33PEHUYECKHX U TyXOBHBIX
MIPUOPUTETOB;

v OTCYTCTBHE OOOCHOBAaHHOH (ritocoCcKoi
6a3pl, oTpaXkaroulell TeHICHIIMN PAa3BUTHS COBPEMEH-
HOTO TPHC(HOPMHPYIOLIETO COLMyMa;

OTCYTCTBHUE PeajbHBIX LIaroB B MpoLecce Iy-
MaHM3aIUK 00pa30BaHUs, XOTSI 3TO JeKJIapUpyeTcs Mo-
CTOSIHHO | B JTFOOBIX TOKYMEHTaX.

[lepeuncieHHbIe BBIIE TPHYUHBI OTHOCSTCS K CO-
IUAITBHBIM (DaKTOpaM, TOMHUMO KOTOPBIX CYIIECTBYIOT
1 muaHOCTHBIE. ToT ke mepuox (korer| 70-x rogoB XX



Annali d’Italia Ne63/2025

22

BEKa) 3HAMCHYETCS BOSHIKHOBEHHEM KPHU3UCHBIX TCH-
JIEHIIMA Ha JTUYHOCTHOM ypoBHe. [lo mepe pa3Butus
«TIOCTUHIYCTPUATHLHOTO» OOIIecTBa CcTajdw HabIo-
JAThCSI M3MEHEHUSI TICUXOJIOTHIECKUX XapaKTEePUCTHK
YJICHOB JaHHOTO OOIIEecTBa, OCOOEHHO TEX, KOTOpBIE
BKJIFOUEHBI B Cepbl JEeITEIIbHOCTH «4EJIOBEK — Yello-
Bek». OCHOBHBIM NPOTUBOPEUUEM B COLUAIBHBIX OT-
HOIICHHSAX B OCTHH/YCTPUAIEHOM OOIECTBE BBISBIIS-
eTcsl MpoTUBOpeUre Mexay S — peanbHbIM U S — oTpa-
JKeHHBIM B CBETE€ TPeOyeMBIX COMMATBHO-TIpOodeccro-
HaJBHBIX OTHOIIeHWH. TpeOoBaHMsA, TpeabIBIsSEMbIE
COBpEMEHHBIM TpodeccroHaraM 000t obmactu, B
KOpHE OTIHMYAIOTCS OT MPHUBBIYHBIX CTAaHIAAPTOB H
(hopM, NPUHATHIX B MPOLUIOM CTOJNCTHH. Bo3HHMKaeT
rTyOOKHMI pa3peIB MEXKAY TeM, uTo «S1 xoay — S mpu-
BBIK — Sl cunTaro npaBmwiIbHEIM» U «Tak Tpedyercs». B
CIITy TPAaJUIMOHHOCTH U OTCYTCTBHUSI JTUHAMUYHOTO
pearupoBaHUs Ha NPOUCXOASIINE IMPOLECCH MOXKET
BO3HUKHYTb CTaJiusi NPO(ECCHOHANBHON M JIMYHOCT-
HOM CTarHaluu.

IIposiBneHne kpu3uca Ha JIMYHOCTHOM YpPOBHE
00YCIJIOBJICHO TEMH JK€ KaTErOpUSIMH W IPUYNHAMH,
YTO W BOZHHKHOBEHHE KPH3HCa Ha ypOBHE COIHAJb-
HOM. Bce 3T0, ecTecTBeHHO, OTpaskaeTCsi Ha MpoIiecce
00pa3oBaHMUsL.

Eme onHO# M3 mpuYMH BO3HMKHOBEHHS KpH3HCa
00pa3oBaHys SABISIETCS TaK HA3BIBAEMBIH «IIEPHOJL MO-
nypacnana kommeteHmiy [Illadppanos-Kyues 2011].
YCKOpeHHbIE TeMITbl pa3BUTUS MHPOPMATHBHBIX TEX-
HOJIOTHI M BHeJpeHHe ux B chepy oOpa3oBaHus MPU-
BOJIAIT, C OJTHOM CTOPOHBI, K YBEJINYECHHUIO ITPOTPECCUB-
HBIX TEHICHIMIA B 3TOW cdepe, K paclIMpeHHIO BO3-
MOXHOCTEH ITOCTIDKECHNUS HAyYHOI MH(pOpMAIIH, K MO-
JEpHU3AIMHA METOJOB M MOJXOJI0B B 00pa3oBaHMH, K
BO3MO)KHOCTH CaMOCTOSITEIIHBHOTO 00pa3oBaHUs M MO-
BBILIEHUS NPO(GECCHOHATIBHON M KyJIBTYPHOH KOMIIe-
TEHUUHU KaXJI0H OTAEIbHON JTUYHOCTH, C APYrou cTo-
POHBI — K HEBO3MOKHOCTH OXBATHUTh, IOHSTH U HCIIOJb-
30BaTh B COLMANBHO-TIPOdeCcCHOHaNIbHON cdepe Bech
MOTOK Mpe/iaraeMoi napopManuu.

B cBsi3u ¢ yBenumuuBaOIMMCS TIOTOKOM HH}Op-
MAIMH YBEIUIUBAETCs U 00beM 3HAaHUH, KOTOPBIM pac-
roJiaraeT 4eJoBeuecCTBO BO BceX cdepax cmoeil nes-
TeNbHOCTH. B cBOIO OYepenp, C yBEJIMYEHHEM ITOTOKA
nH(pOpMaIMK TPOUCXOJUT M TIPOLECC YyCTapeBaHUS
OTIpeZIeTIeHHOTO Tu1acTa 3HaHUH. OObeM YeTI0BEUECKUX
3HaHMH 10 HEKOTOPHIM JaHHBIM yJIBAMBACTCS KaXK/ble
JecATh JIeT, TaKUM 00pa3oM, ONpeeNeHHBIN IIacT
3HAHMH TakK ke OBICTPO M yCTapeBaeT.

«ITo MHOTOYHCIIEHHBIM OLIEHKaM CIICIIHAIUCTOB, B
CaMBIX Pa3IMYHBIX OTPACIIIX MPOECCHOHAIBHOM es-
TeIbHOCTH B 40-€ TOBI MPOIIOTO CTOJETHS MOy pac-
naj KOMIETSHINI HacTymnan 4epe3 12 net, B 60-¢ rosl
—gepe3 8-10 net, B 70-e roabl — uepe3 5 sner. [l BbI-
MyCKHUKOB BYy30B Hadaia XX| Beka BO MHOTHX cepax
JISITEIbHOCTH TaKO€ YCTapeBaHUE MPOUCXOIUT YKe
yepes 2-3 roja.

EsxeroiHo 0OHOBIISIETCS] OKOJIO 5 MPOLIEHTOB TEO-
perndeckux ¥ 20 NPOLIEHTOB MPUKIAAHBIX 3HAHUH.
IIporpecc B pa3nuuHbIX OTPACIIAX UAET HEPABHOMEPHO,
CJIE€ZI0BATENIbHO, PEaNbHbIM NEPUOA MOTypacnana KoM-
MIETEHITUH 17151 COBPEMEHHOTO CTICITHAJIIICTA TOCTOSTHHO
cokparmaetcs u oyzaer cokpamatses» [ladpanos-Ky-
nes 2011: 10].

EcrectBenHo, mpu Takoi CUTyallil MHOTHE CIie-
LUATHACTHI TIEPEKHUBAIOT NICHXOJIOTUYECKUH IIOK: pac-
TET HEYBEPEHHOCTh B COOCTBEHHBIX 3HAHMAX, YMEHHUIX
1 BO3MOKHOCTSIX, BO3HUKAET CHHAPOM KHEHYKHOCTH,
0 YeM rOBOPUIIOCH BbIIIE. MOXKeT MOKa3aThCsl, YTO MO-
JOOHas CUTyalys JOJDKHA MPUBECTU K 00IIeMy xKeja-
HUIO TIOBBIIATH CBOM NpodeccCHOHANBHBIN YPOBEHB,
OJIHAKO B PEANIbHOCTHU 3TO HE TaK.

Hcxonst n3 00ObEeKTHBHBIX M CYOBEKTHBHBIX MPH-
YHH, Yy JIIOJeH BO3HHKACT NMCHXOJOTHYECKUI Oaprep,
HaOM0aeTcs HeXXeNNaHue IPUHAMATh U HCII0JIb30BATh
HOBYIO MH(OpPMANHNIO, HEXEIAHUE «IEPEyUINBATHCS,
BO3HHMKAET KPUTHUYECKOE, HHOT/IA M arPECCUBHOE OTHO-
IICHHE K HOBOHM MH(OpPMAINH, TaK KaK KaKIbIH CIICITH-
QIIUCT SIBIIAETCS YK€ COLMANBHO C(HOPMUPOBABILICHCS
JIUYHOCTBIO C ONPE/CICHHBIM HaOOpOM Mpodeccro-
HaJIBHBIX 3HAHWH, C WHAWBUIYaIbHBIM >KU3HEHHBIM
OITBITOM, C MOPAJIHBIMUA M HPABCTBEHHBIMH YCTaHOB-
KaMH, KOTOPbIC HE BCETAa COOTBECTCTBYIOT HOBBIM KOH-
nenuusaM U YCTaHOBKaM.

Oco0eHHO YacTo 3TO HAOIIOAACTCs y YUUTEIeH 1
IpernoaaBaTeel, KOTOpble TofaMH IepeaBali 3Ha-
HUSI ¥ CUMTAIM 3TH 3HAHUS M CIIOCOOBI X Iepenadn
He3bI0eMbIMU. Eciii mpoaHanm3upoBaTh IPOIECCHI,
npoucxonsmue B chepe 00pazoBaHus B ApMEHHUH TO-
cie 90-X ToJ0B, MPUHIMAs BO BHUMaHHE OOIIEMHPO-
Bbl€ TCHICHIMM KpH3Hca 00pa30BaHMs, TO BBIBOA O
HaJIM4YUU «CUHIPOMA CTOPAHUS» Y YUUTEIIEH PyCCKOTrO
SA3bIKA CTAHOBUTCA 06’])6KTI/IBHI)IM.

OzHUM U3 TIOKa3aTeJIel ITOTo SABIsETCs TOT (akT,
YTO HIKOJIBHBIC YYUTCIA C MHOTOJICTHUM OIIBITOM H
CTaGI/IJ'II)HLIMI/I aAKaJCMHUYCCKMMHU 3HAHUSAMU OTKa3bIBa-
10TCS OT paboTh! B mKoyie. OOBEKTUBHO CHU3MIIOCH KO-
JIMYECTBO aOWTYPHEHTOB, MOCTYNAOMINX Ha (riono-
TMYECKUE U TeAarorniecKie aKyIbTeThl.

Hamm nabmronienns B mporiecce paboThI ¢ yuuTe-
JISIMH, PE3yNbTaThl aHKETUPOBAHHS U OIPOCOB CBHJIE-
TENBCTBYIOT O TOM, YTO T€, KTO MPOIOJDKAET paboTaTh
B IIIKOJIE OTMEYAIoT:

- OTCYTCTBHE MEPCHEKTHBEHI;

- OTCYTCTBHC MOJIOKUTEIILHOMN MOTHUBALIUU,

- 0OecrnepcrneKTUBHOCTH IAHHOM
CIEHAIBHOCTH;

- YYBCTBO «OTTOPKECHHSA» B COHUYME, YYBCTBO
«HEHY>KHOCTH;

- HEYBEPEHHOCTh B COOCTBEHHBIX
BO3MOXKHOCTSIX;

- HapylIeHHE NPUBBIYHOTO
KOMMYHHUKAIIMOHHOTO KO/Ia;

- HEOIpeNeJeHHOCTh MO3ULUNA B COBPEMEHHOM
«MO3auYHOI» KYJBTYPE;

- HETIOHMMAaHHE IeJeH M 3a/a4 COBPEMEHHOTO
obOpa3oBaHwMsI.

Takum o0Opa3oM, NPUYMHON Kpu3Hca SBIAETCA,
KaK MBI OTMEYaJH BBIIIE, HEOIIPEIEIIEHHOCTh (QyHKIINH
00pa3oBaHMs Ha COBPEMEHHOM 3TaIrle, OTCYTCTBHE Ta-
KHX KOHIENTYaJbHBIX IOHATHUH, KaK ILEJIOCTHOCTS,
[IPEEMCTBEHHOCTh, CHHTETHYHOCTb M HHTETPaTHB-
HOCTb HOAXOJIOB, YTO HOApPa3yMeBAET CBA3HOCTb Pa3-
JIMYHBIX HAYyK JUIS MOJIHOLIEHHOIO M BCECTOPOHHErO
BOCIIPUSITHS MHPA.

Kpmsuc mpodeccnonansHOro 00pa3zoBaHus IPo-
ABJISUICS BO BCeX c(epax M HapaBICHUSIX. DTO 00BsIC-
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HSIETCsI, HA HAIll B3[JISA, HE TOJIBKO Pa3IMYneM KOHIICTI-
TyalbHBIX MOAXOAOB K COJIEPKAHHIO WIIH CTPYKType
obpa3oBaHus, HO H:

- U3MEHeHHWeM, TpaHcpopmarei oOIecTBeH-
HBIX OTHOIIEHHH, OTPENEISIOINX COIHANbHBIN 3aKa3
Ha OIpeZieJIeHHbIE CIIeaIbHOCTH;

- pa3pbhIBOM MEXAYy COLMaIu3aluel 1 ypOBHEM
o0pa3oBaHus;

- OTCYTCTBHEM YETKHX W IPHBBIYHBIX HIIEOJIO-
THYECKUX YCTaHOBOK;

- OTCYTCTBHEM KOHLETIUH MeJarorudeckoro
00pa3oBaHMsi, OPHEHTHPOBAHHOTO HA COBPEMEHHYIO
00pa3oBaTeNpHYIO apagUrMy;

- OTCYTCTBHEM KOHKPETHOH LeNM Ha KaKIOM
KOHKPETHOM 3Tarie;

- OTCYTCTBHEM €IMHOH METOHOJIOTHYECKOM
wIaT(opMbl Il TPEEMCTBEHHOTO HETIPEPBHIBHOTO 00-
pa3oBaHus;

- yCTapeBaHUEM 3HAHWUU U B CBS3U C 3TUM BO3-
HHUKAIOUIMM pacriaioM NpodhecCHOHaIbHBIX KOMITETEH-
814178

- HaJIWYMEeM CHHAPOMA BBITOPAaHMS y Iperoja-
BaTelel U yuuTeNeH.

Kpome Beinieyka3aHHBIX, HEOOXOIMMO OTMETHTh
eIle HEeCKOJBbKO MPUYMH, CIOCOOCTBYIOMNX yTiIyOite-
HHIO KpH3Hca: MpodieMa HeCOTJIaCOBAaHHOCTH 3HAHWH,
HEyMEHHE OBICTPO aJaNTHPOBATHCS M PA3BHBATHCS B
BEPOSITHOCTHO-HEOIIPECNICHHBIX J9KOHOMUYECKUX U
MOJUTHYECKUX CUTYalUsIX U paccMaTpuBaTh JIIO0YIO
npodeccCHOHANBHYIO AEATEIBHOCTh C TOYKHU 3PEHUS
MHOTOBEKTOPHOCTH.

C 0/HOM CTOPOHBI, MPOMCXOAUT UH(OPMALIMOH-
HBIIl pa3pbIB, HECOTJIACOBAHHOCTh 3HAHUM, W KaK pe-
3yJIBTAT — HEJIOBEPUE WITH MOJTHOE OIIPOBEPKEHUE MPH-
HSTBHIX JaHHBIM COLIMYMOM HOPM M LIEHHOCTEH, C ApY-
TOH CTOPOHBI — HAJIMYECTBYET KOHCEPBAaTH3M 00pa30-
BaTEJIbHBIX CUCTEM U ICKIAPaTHBHU3M B 3THX CHCTEMaXx.

[TpuBeneHHbIE BBINIE TPUYHHBI IPUBOJIAT K HEOO-
XOAMMOCTH MEPEOCMBICICHUSI TaKWX MOHSITHH, Kak
«obpa3oBaHue, 00pa30BaHHBIN YEIOBEK.

OCHOBBIBasICh Ha I[aHHOﬁ KOHICHIHNHU, ACATCIIb-
HOCTb PaccMaTpHBAETCsl C TOYKU 3PEHUS COLMAIBHO-
CTH M COLMAJIM3aH: HACKOJIBKO COBPEMEHHOE 00pa-
30BaHUE MOXKET CIIOCOOCTBOBATH Pa3BUTHIO JTUYHOCTH,
HAaCKOJIbKO OHO J]aeT BO3MOXKHOCTH Y4YaIlMMCSl CaMo-
CTOSITEIEHO BOCIIPUHUMATh 3HAHHS, UX OCMBICIIBATh 1

UCIIONIb30BaTh ISl JANbHEHIIEr0 CBOEro pPa3BUTHSI U
peanu3aiuu B npodeCcCHOHANBHOMN eI TeIbHOCTH.

Llenbio sxe 00pa30BaHKs CTAHOBHUTCS ITOATOTOBKA
4enoBeKa (BHE 3aBHCHMOCTH OT BO3pacTa) K JCATeNb-
HOCTH HE B KOHKPETHOH COIIMANBHOM cpelie, a B OBICTPO
Pa3BUBAIOIIEMCS MOJIMKYJIBTYPHOM o01ecTBe
[Capxkucsa 2020]. Mcxozst u3 3100, COACpKAHUEM 00-
pa30BaHMs CTAHOBHUTCSI OCBOCHHE OOIINX KYJIBTYPHBIX,
TYMaHUTapHBIX ¥ NPO(ECCHOHATBHBIX KOMITETEHIHH.
CoUHOKYIBTYPHBII aCTIeKT 00pa30BaHMUS BbIIBHUTACTCS
Ha MepeIHHi IUTaH, Npeanoiaras BKIOYEHHE B Jes-
TEJILHOCTh JIyXOBHbIE W MaTepHANbHbIC 3HAHHUS M UX
MePCIIEKTHBBI.

Takum 00pa3oM, KaK yKa3blBaIOCh BbIIIE, OCHOB-
Has 3agada o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUH U
Pa3BUTUH JIMYHOCTH, HO HE MOCPEJCTBOM HAKOIUICHUS
3HAHMH, a TTOCPEJICTBOM ITO3HAHUSI, aHATIN3a U pealn3a-
LUK CAMOCTOSTEIHHO HAKOIUICHHOTO OMBITA.
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Abstract

This paper presents an in-depth exploration of the psychological dimensions of bilingualism and multilin-
gualism, with a particular emphasis on the interplay between the Russian, Kazakh, and English languages. It un-
derscores the crucial role that Kazakh and Kazakh-Russian bilingualism plays in shaping the cultural identities of
Kazakh speakers while also enhancing their ability to communicate in foreign languages.

The authors take a detailed psychological approach to investigate how these linguistic capabilities affect the
process of language acquisition. They posit that achieving proficiency in a language demands a nuanced under-
standing of the distinct ways individuals absorb and learn multiple languages. By examining each concept in iso-
lation, they offer a thorough perspective that incorporates both cognitive processes and the emotional experiences
linked to language learning.

The foundation of their analysis rests on established psychological principles of human language develop-
ment, showcasing how cognitive growth, cultural identity, and linguistic behavior interact within diverse social
environments. Gaining insight into these intricate dynamics is vital for the effective development of linguistic
skills, paving the way for improved intercultural communication in our increasingly interconnected global land-

scape.

Keywords: bilingualism, multilingualism, psychological aspect, perspectives and challenges

Introduction

From a psychological standpoint, bilingualism and
multilingualism hold particular interest in understand-
ing the processes of speech perception and production.
Based on ongoing discussions, it has been agreed that
the core of bilingualism and multilingualism resides in
the brain of the individual. Therefore, research into the
brain as the site of linguistic interaction between bilin-
guals and multilinguals should receive significant at-
tention.

However, the brain is not only responsible for bi-
lingualism but also for multilingualism and indeed,
monolingualism. Moreover, the brain acts as the central
hub for an individual’s overall physical, mathematical,
linguistic and other forms of knowledge. This does not
mean that psychological research into the bearer of this
knowledge in these fields should take precedence over
research in physics, mathematics or linguistics. The
same can be said for bilingualism and multilingualism
without neglecting the significance of the psychologi-
cal dimension in their study.

The acquisition and mastery of a native or non-na-
tive language are directly related to the process of per-
ception and generation of speech. A detailed study of
the mechanisms of speech and their functioning is just
beginning. Future researchers of speech problems are
monolingual, bilingual, and polylingual (in their re-
search, they will probably be related to the complex of

studying neuroscience, the theory of artificial intelli-
gence, computing, computer technology, new technol-
ogies of experimental psychology and linguistics, etc.

Literature review

Currently, the most comprehensive and objective
approach to exploring the intricacies of bilingual and
multilingual speech is derived from the esteemed Rus-
sian neuro-linguistic Vygotsky-Luria school. This per-
spective allows researchers to delve into the inner
workings of language production by examining the in-
fluential models proposed by prominent figures such as
A. A. Leontiev [1], P.F Kan., et al. [2], I. A. Zimnaya
[3], R. Filippi et al. [4], A. A. Zalevskaya [5], E.
Sharpe., & A. Perovic [6], P.K. Sah., & G. Li [7], E.
Yas [8]. A careful analysis of their frameworks reveals
striking fundamental similarities that enrich our under-
standing of speech processes.

Among the newer contributions to this field are
Raitskaya, L., & Tikhonova [9], K. Koptleuova et al.
[10], Antoniou, M et al. [11]. For example, Akhutina's
[12] model, which takes a fresh look at how individuals
construct the semantic structure of statements. This
structure acts as a crucial intermediary, guiding the
transition from abstract meaning to concrete verbal ex-
pression, and it serves as a strategic blueprint for further
development of ideas. Furthermore, Akhutina's model
introduces a vital planning component that resonates
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with Vygotsky's theories on speech. This component il-
lustrates how established linguistic tools can transform
into dynamic instruments that allow individuals to ex-
press their unique thoughts more effectively. Notably,
this transformation also involves mechanisms that ac-
count for various contextual elements, situational nu-
ances, and the orientation of the listener, ultimately en-
riching the communicative experience.

Methodology

Research design

This investigation delves into the psychological
dimensions of bilingualism and multilingualism,
providing a comprehensive overview of these intricate
subjects.

Research methods:

In this study, we employ a combination of analysis
and synthesis as our primary methods. Analysis serves
to dissect a linguistic phenomenon into its constituent
elements, while synthesis integrates these parts to form
a holistic understanding. Induction, a method of reason-
ing, moves from specific observations to broad gener-
alizations, while deduction proceeds in the opposite di-
rection, from general principles to particular instances.
We apply linguistic rules to specific examples or derive
novel rules from observations of language use. Addi-
tionally, abstraction aids in identifying the essential
features of linguistic phenomena, a crucial step in de-
veloping linguistic theories.

Theoretical framework

The model of speech production can be summa-
rized as follows: Human activity is motivated by a cer-
tain intention, and individuals act based on this inten-
tion. This action aims to achieve a specific goal, which
involves carrying out various micro-level and macro-
level operations. These components of activity are or-
ganized hierarchically. There are different levels of ac-
tivity, with the highest level being directly responsible
for the achievement of the goal. Activities at this level
are usually recognized, while activities at lower levels,
such as subordinate activities or operations, are often
performed unconsciously and are associated with auto-
mated skills.

For speech production, the level of significance is
likely to be the most important factor: conscious control
is only exercised over the semantic accuracy of the ut-
terance, while all other necessary processes can be per-
formed and managed automatically without conscious
involvement. This may be one of the reasons why auto-
maticity allows for a relatively wide range of phonetic
variations in different pronunciations, both in the native
language and in situations of bilingualism or multilin-
gualism, that is, when deviating from the norm and
making it noticeable and attracting attention.

The main stages of speech production, whether in
a monolingual, bilingual or multilingual context, can be
broadly categorized as follows:

1. Motivation - This is the initial stage of the pro-
cess when the speaker initiates communication by gen-
erating the intention to convey a message.

2. Meaning formation - At this stage, the speaker
forms their interpretation of what they want to say, us-
ing a unique combination of concepts and ideas to cre-
ate an intended meaning.

3. Syntax/deep structure - Here, the speaker
chooses specific words and phrases to accurately con-
vey their message, deciding on the order and placement
of these elements in sentences or utterances. Internal
speech is a type of communication that takes place
within an individual's mind, whether it's in a mono-
logue, dialogue, or polylogue. It refers to thinking and
forming ideas before expressing them outwardly.

The surface syntactic layer of language processing
takes lexical and grammatical elements from deeper
levels of the language system and combines them to
create a coherent sentence. This ensures that correct
word forms and word orders are used to convey the in-
tended meaning. Phonological and phonetic aspects
also play a crucial role in speech production, ensuring
that sounds are correctly produced and combined to
create intended utterances.

The layered process appears to be structured in
such a manner that each layer builds upon the previous
one, providing the subsequent layer with the resources
necessary to accomplish the task. For instance, the level
of articulation or "phonological™ aspects contribute to
the grammatical construction of speech [12, 174].

The multi-level process of speech production ap-
plies to speakers who are monolingual, bilingual, or
polylingual. It seems that there may be one, two, or
three systems within the layered organization of speech
production. At the motivational and deeper semantic
levels of an individual, a basic conceptual system may
exist, as neuro-linguistic research has yet to provide
data on the specific role of neurons in bilingual or mul-
tilingual individuals.

The brain is structured such that it does not contain
separate neurons for storing information about specific
languages, but rather, all languages are represented
through complex interactions between neurons. As an
individual acquires more languages, their neural inter-
actions become more extensive and intricate.

Perhaps, at the deepest level of syntactic structure,
where the fundamental "building blocks" are located,
we can begin to discuss the immediate origin of two
systems within an individual's mind. This level corre-
sponds to code-switching, or the interchange between
different linguistic systems. An individual speaker may
be viewed as someone who chooses between various
codes, such as different styles, dialects, sociolects, or
even separate languages.

Discussion and results

In terms of the mechanisms of code-switching, in-
tra-language and inter-language switching may not sig-
nificantly differ. Therefore, bilingualism and multilin-
gualism may be seen as the result of this switching, in-
fluenced by social, linguistic, and other factors.

It is reasonable to assume that the process of
speech production in any language involves the use of
memory mechanisms. As is well known, without regu-
lar practice, newly acquired language skills can become
forgotten. Conversely, consistent practice or regular
communication can help to strengthen these skills.
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Therefore, a level-based approach to the organization
of speech production allows us to understand both sup-
porters of the "monolithic” view of language and those
who see it as a collection of individual linguistic reper-
toires, if we consider pre-verbal or pre-lingual levels of
speech production.

It can be argued, apparently, that bilinguals and
multilinguals may share a common underlying concep-
tual system when considering the level of nouns and
subsequent levels. However, scientific research has not
yet produced sufficient data to fully describe this un-
derlying system. Linguistically speaking, it also ap-
pears that it may be impossible to talk about a unified
system of bilingualism or multilingualism in general.

Speech production is directly linked to the under-
standing of a message. The connection between pro-
ducing speech and comprehending messages in a sec-
ond language is a significant issue. Production and
comprehension of speech in the native language con-
text are closely related. For instance, concerning pho-
netics, establishing a system of functional units facili-
tates automating speech production mechanisms and
maximizing use of probabilistic features in comprehen-
sion. Under conditions of interference, neither aspect of
speech activity is completely automated, so the nature
of the interaction between sound systems significantly
limits errors that may occur. In other words, poor-qual-
ity speech in a foreign language does not preclude un-
derstanding, and difficulty distinguishing foreign
sounds does not always lead to pronunciation mistakes.

Perspectives of studies

With regard to the perceptual capabilities of indi-
viduals, there are two distinct viewpoints when it
comes to phonetic linguistic phenomena. The first per-
spective is that the perceptual space corresponds to the
phonological space, implying that an individual is ca-
pable of distinguishing as many sounds as there are in
their language, and other differences between sounds
are not consciously recognized by the speaker.

The second perspective is based on studies into the
psychophysiological abilities of humans to process
sound. This perspective suggests that the ability to dif-
ferentiate between specific classes of sounds is univer-
sal, meaning that the perceptual capacity is independent
of a particular phonetic system. All individuals can ap-
proximately distinguish similar types of vowels and uti-
lize similar symbols to represent them.

Experimental phonetic studies have led to the pro-
posal of a third perspective on human auditory abilities:
individuals may be able to distinguish a greater number
of sounds than the number of phonemes in their native
language, although this ability is still affected by pho-
nological patterns [13, 129].

Bilingualism in Kazakh-Russian and trilingualism
in Kazakh, Russian, and English require sufficient data
on the perception of sounds in the native and non-native
languages to fully understand native speakers' auditory
systems. Research on auditory perception based on bi-
lingualism in Kazakh and Russian can be beneficial for
understanding the phonological hearing characteristics,
which are crucial not only for the development of theo-
ries on bilingualism, multilingualism, and language in-
terference, but also for educational practices.

Challenges of the study

The questions we have raised regarding the psy-
chological aspects of bilingualism and multilingualism
highlight several important areas for further research.
These inquiries are particularly relevant in understand-
ing how individuals from different linguistic back-
grounds navigate their languages—specifically, exam-
ining Kazakh, Russian, and English speakers can pro-
vide unique insights into language perception, cogni-
tion, and social dynamics. Here is a breakdown of the
issues identified, along with the implications they bear
for future research. 1. Understanding how bilingual and
multilingual individuals acquire and utilize additional
languages involves looking at cognitive, social, and
contextual factors.

2. Investigating how motivation, exposure, and in-
structional methods impact language proficiency will
deepen our understanding.

3. ldentifying the stages or milestones in speech
production for bilinguals could reveal how these indi-
viduals integrate sounds and structures from multiple
languages, including any unique challenges they face.
4. Research should explore the cognitive mechanisms
involved in language switching, including the role of
executive functions such as inhibition, cognitive flexi-
bility, and working memory. This could uncover how
bilinguals manage competing linguistic demands in
real-time communication.

4. Understanding how a strong foundation in a na-
tive language affects the acquisition of additional lan-
guages is vital. This includes examining transfer phe-
nomena, where skills or knowledge from the native lan-
guage positively or negatively influence the learning
process of the non-native language.

The effects of learning a non-native language on
the native language's retention and usage remain signif-
icant. Research could focus on whether multilingualism
causes a language shift or attrition in the native lan-
guage among speakers.

Thus, the exploration of these questions opens av-
enues for comprehensive studies into the cognitive,
psychological, and sociolinguistic facets of bilingual-
ism and multilingualism in contexts involving Kazakh,
Russian, and English. Such research can contribute to a
broader understanding of language acquisition and its
intersections with culture, identity, and cognitive devel-
opment. Future inquiries should also consider the meth-
odologies employed in studying sound perception
across different languages, as this could ensure a nu-
anced understanding of how linguistic features are pro-
cessed in the brain. Collaborations across linguistics,
psychology, neuroscience, and education will be essen-
tial to address these complex questions effectively. By
investigating these themes, researchers can contribute
to a richer comprehension of the multifaceted nature of
language knowledge and usage in a globally connected
world.

Conclusion

From a psychological standpoint, the significance
of Kazakh-Russian bilingualism and trilingualism is
particularly pronounced in its ability to cultivate a Ka-
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zakh-Russian identity while also enhancing foreign lan-
guage capabilities. This in-depth examination of lan-
guage proficiency explores the intricate processes
through which individuals learn and utilize different
languages. Each concept—bilingualism, trilingualism,
and multilingualism—is dissected with care, enabling a
thorough understanding that takes into account the var-
ious cognitive and emotional factors that can impact
language acquisition.

Furthermore, these linguistic concepts are deeply
entrenched in the psychological mechanisms that shape
an individual's potential for learning languages. They
highlight the complex interactions between cognitive
development, the formation of cultural identity, and the
use of language in a range of social settings. By unpack-
ing these dynamics, we can better appreciate how they
contribute to the promotion of language skills and the
enhancement of cross-cultural communication in an in-
creasingly interconnected global landscape. Under-
standing these relationships is crucial for fostering ef-
fective language learning strategies that embrace and
celebrate multiculturalism.
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Military discourse plays a crucial role in communication during conflicts as it addresses not only technical
aspects of warfare but also emotional and moral contexts. One notable feature of this genre is the phenomenon of
thought in thought, which reveals the multilayered meanings of spoken words. In this article, we will analyze how
this phenomenon is manifested in the speeches of leaders from various countries.

Thought in thought is a term that denotes the presence of multiple layers of meaning within communication.
In military rhetoric, this is particularly important as speakers not only present facts but also aim to influence the
emotional state of their audience, convince them of the importance of actions, and create a positive image. Such
communicative maneuvers help sustain morale and national unity during difficult times.

Keywords: military discourse, thought in thought, stylistic devices, wartime speeches.

Military discourse has been the subject of study by
various scholars across multiple disciplines, including
linguistics, communication studies, sociology, political
science, and cultural studies.

Prominent scholars in discourse analysis, explored
how language and context shape identities, knowledge,
and social dynamics, including in military settings
(G. Genette [1]), examined military discourse in the
context of gender, analyzing how language reinforces
certain power dynamics and cultural narratives within
military institutions (H. P. Abbot [2]), studied the lan-
guage used in military discourse, particularly the fram-
ing of military actions and the impact of language on
public perception (Bortolussi M., Dixon P. [3]), exam-
ined the relationship between military discourse and
public policy, focusing on how military language
shapes political narratives (G. Genette [1]), explored
how military discourse reflects and shapes societal val-
ues and political beliefs (O’Neill P. [4]), studied how
information is disseminated in society, which includes
military communication and propaganda (Potter J.,
Wetherell M. [5]). The study of military discourse is
multidisciplinary, involving insights from various
fields to understand its complexities, implications, and
functions in society.

1. The phenomenon of thought in thought is not
a widely recognized term in linguistics, but similar
ideas and theories are explored in various fields related
to rhetoric, discourse analysis, and communication
studies. Scholars and researchers who delve into the
complexities of layered meanings, subtext, and impli-
cations in communication can provide insights relevant
to this concept. Scholars like S. Marnette [6], L. Van-
delanotte [7], W. Peer and H. P. Maat [8], J. Sanders
and G. Redeker [9] and later linguistic theorists explore
how language can highlight certain meanings while ob-
scuring others, akin to the idea of layered thoughts. Re-
searchers in rhetorical studies often analyze the persua-
sive techniques used in speeches and texts, examining
how speakers embed deeper meanings within their rhet-
oric. Scholars like Norman Fairclough and Teun A. van
Dijk [10], [11] investigate how language constructs so-
cial meaning and power dynamics, addressing subtle-
ties within discourse that can relate to thought in
thought. Cognitive Linguistics examines how language

and thought are interconnected, exploring how mean-
ings are constructed in the mind and how layers of un-
derstanding can arise in communication (A. Palmar
[12], R. M. Sainsbury [13]). Psycholinguistics in its
turn examines how cognitive processes influence lan-
guage comprehension and production, which can shed
light on how people interpret layered meanings in com-
munication. Scholar like D. Schiffrin [14] and M. Jahn
[15] might not have explicitly studied thought in
thought, but their critical frameworks can be applied to
analyze the complexities of meaning in social and po-
litical discourse.

In his speeches former Chief of the General Staff
of the Armed Forces of Ukraine Valeriy Zaluzhnyi of-
ten discusses military strategy, operational plans, and
the overall defense posture of Ukraine in response to
aggression, particularly focusing on the Russian inva-
sion and frequently using thought in thought empha-
sizes the importance of national unity and resilience
among both the military and the civilian population, en-
couraging a collective effort in defending the country.
For example, in his article “Positional War” for The
Economist he claims: “Whether your arms manufactur-
ers want this or not, the war has unfortunately changed.
The wars of 1953 are no longer valid. They ended in
the summer of 2023 in Ukraine. It was at the moment
when robots came to the battlefield, and the Western
press and NATO generals were laughing at me. Al-
ready in 2024, technologies have entered the fight.
They were brought by artificial intelligence. No one is
laughing at me anymore. Even here in Britain, the na-
tional security strategy is already being reconsidered.”
[16]

In the contextualized extract we can observe that
by using thought in thought V. Zalushnyi highlights the
significance of international military and humanitarian
aid, addressing allies and partners to garner support for
Ukraine, reports on the progress and achievements of
the Ukrainian Armed Forces, showcasing their capabil-
ities and successes against adversarial forces and
stresses the need for readiness and adaptation of
Ukrainian forces to face current and future challenges
in the conflict. Moreover, by using repetition in con-
nection with thought in thought V. Zaluzhnyi draws at-
tention to specific words, phrases, and mainly the very
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thought in thought, making them stand out. This helps
him underline their significance and ensure that they
resonate with the audience. By repeating crucial points,
V. Zaluzhnyi conveys a sense of urgency or im-
portance, encouraging the audience/readers to pay
closer attention and evoke emotions by reinforcing par-
ticular sentiments or themes. This creates a powerful
connection between him and the audience/readers as it
allows them to internalize the significance of the mes-
sage messages.

The President of Ukraine also tends to frequently
use the stylistic device of thought in thought in his
speeches. In combination with another stylistic devices
he enhances the emotional resonance, bolsters persua-
sion, fosters unity, and clarifies objectives. By skillfully
employing these devices, he manages to effectively
mobilize public sentiment, rally support, and shape the
national narrative during the time of war. For example:

“The border between Ukraine and captivity, be-
tween life and death. The border between an independ-
ent European state and the number one terrorist organ-
ization in the world. 913 days ago, particularly through
Sumy region, Russia launched a war against us. It vio-
lated not only sovereign borders but also the limits of
cruelty and common sense. Boundlessly seeking one
thing: to destroy us. Instead, today we celebrate the
33rd Independence Day of Ukraine. What the enemy
brought to our land has now returned to his home. And
those who wanted to turn our lands into a buffer zone
must now think about how their country does not be-
come a buffer federation. That is how independence re-
sponds. It avenges our peaceful citizens, who are bom-
barded with KABs and Kh-47s, our grayed parents, and
our children who are forced to learn underground. For
all our people who would prefer to have never known
the names of these cursed places: "Savasleyka,"
"Olenya,"” "Engels." But, unfortunately, Ukrainians
know them. And so our enemy will know what revenge
means in Ukrainian: worthy, symmetrical, long-range.
They will know that in every point of the Russian Fed-
eration, which poses a threat to the life of our state and
our people, sooner or later, a Ukrainian response will
arrive.” [17]

Stylistic  devices like metaphors (“Russia
launched a war against us. It violated not only sover-
eign borders but also the limits of cruelty and common
sense.”), imagery (“‘so our enemy will know what re-
venge means in Ukrainian: worthy, symmetrical, long-
range”), the rule of three (“And so our enemy will know
what revenge means in Ukrainian: worthy, symmet-
rical, long-range.”) and repetition (“The border be-
tween Ukraine and captivity, between life and death.
The border between an independent European state
and the number one terrorist organization in the
world”) comprised in thought in thought evoke emo-
tions such as pride, hope, and resilience, which can mo-
tivate listeners and foster a sense of unity. By using the
very stylistic devices the President connects with his
audience’s feelings, fostering a sense of shared struggle
and loss. He also manages to foster unity among the na-
tion and its allies by creating a communal effect of
thought in thought inclusive language and collective

pronouns (“us”, “we”, “Ukrainians”, “Ukrainian citi-

zens”, “peaceful citizens”’, “our children”) build soli-
darity and a sense of shared identity among citizens, en-
couraging them to come together in difficult times. By
using thought in thought in his speech V. Zelenskyi ar-
ticulates the objectives of warfare and military actions,
making clear what is at stake and why the fight is nec-
essary, he reframes adverse situations to align with the
narrative of resilience and strength, shaping public per-
ception and focus.

By giving references to facts (“bombarded with
KABs and Kh-47s”), proper names (“cursed places:
"Savasleyka," "Olenya," "Engels."”), dates (“913 days
ago,” “the 33rd Independence Day”), and places
(“Sumy region”) the President reinforces collective
identity and national pride and by invoking in the aspect
of thought in thought the key national values such as
freedom, justice, and solidarity he manages to reinforce
the moral justification for the actions that are going to
be undertaken.

While implementing uplifting language amidst
turmoil in his speech serves to uplift spirits, assuring
citizens of eventual victory and peace and invoking
themes of perseverance through hardship can
strengthen resolve, reminding the Ukrainians of their
strength and capacity to endure (“They will know that
in every point of the Russian Federation, which poses a
threat to the life of our state and our people, sooner or
later, a Ukrainian response will arrive.”).

Thought in thought in combination with stylistic
devices play a pivotal role in wartime speeches by en-
hancing the effectiveness of communication, influenc-
ing emotions, and rallying support.
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Abstract

The subject of research in this article is the category of case in two grammars by the Russian philologist
Nikolai Ivanovich Grech — in “Prostrannaya russkaya grammatika” and in “Prakticheskaya russkaya grammatika”,
published in 1827. The scientist probably formed his ideas under the influence of comparative-historical linguistics
that arose in Germany, and they are very reminiscent of the later ideas of F. de Saussure on the systemic nature of
language, on diachrony and synchrony in linguistic research. N. I. Grech made a significant contribution to the
case studies and laid the foundation for a more in-depth theoretical understanding of linguistic facts.

AHHOTALUA

Hacrosiee uccnenoBanrie NOCBSIIEHO BONPOCY OMMCAHUS KaTErOPUU MaJieXka B ABYX TPyAaX POCCUHCKOIrO
¢unosnora Hukonas ViBanosuya I'peua — B «IIpoctpanHoii pycckoit rpaMmmaruke» U B «lIpakTuueckoi pycckoi
rpaMMaTHKe», u3aHHbIX B 1827 r. CBOoM UzeH yueHbI COPMHUPOBA, BEPOSTHO, MOJ] BIUSHUEM CPaBHUTEIHHO-
HUCTOPUYECKOI'O A3BIKO3HAHMSA, BOSHUKIICTO B repMaHI/II/I, 1 OYCHb HAIIOMHUHAKOT IMO3JHUC UACHU D. e COCC}Op (0]
CUCTEMHOH IPUPOJE A3bIKA, O JUAXPOHUU U CUHXPOHUU B JIMHI'BUCTHUYECKUX HccnenoBaHusax. H. W. I'peu BHec
3HAYUTEIIFHBIA BKJIaJl B U3YHUCHHUC paCCManHBaeMOP'I a6CTpaKLII/II/I M IIOJIOKHJT Ha4yaJIo JIMHUH OoJsee er‘Iy6J‘IeHHOF0

TCOPETUYCCKOI'0 OCMBICIICHUS A3BIKOBBIX (baKTOB.

Keywords: Nikolay lvanovich Grech, grammar, case, Russian language, theoretical linguistics, history of

linguistics.

KunroueBble caoBa: Huxonait MBanoBuu ['peu, rpammaruka, majex, pyCCKMH $3bIK, Te€OpeTHYecKas

JIMHTBUCTHKA, UCTOPUSA JIMHIBUCTUKH.

JleBsITHaAIaTOE CTOJETHE B HCTOPUU JIMHIBH-
CTHKH 3aHIMaeT 0c000€ MECTO, TOCKOIBbKY UMEHHO TO-
rJa, KaKk XOpoIIO U3BECTHO, CPOPMHUPOBANIACH JIMHTBHU-
CTHKa Kak OThenbHas Hayka. Bo Bceit EBpome atomy
Mpe/IecTBOBaIa AKTUBHAS padOTa 10 CO3/IaHMI0 TpaM-
MaTHK, y4eOHUKOB M Y4YeOHBIX ITIOCOOWIA, YTO ecTe-
CTBEHHBIM 00pa3oM MpPHBEJIO K HAKOIUICHHIO OO0JIb-
IIOT0 KOJWYECTBa MJAHHBIX O SA3bIKaX pPa3IMIHOTO
ctpost. B mepBoit monosune XIX Beka B Poccun 05110
CO3/1aHO MHOXKECTBO PadOT IO TpaMMaTHKe, 3HAYHU-
TENBHO NOBJHSBIINX Ha JaNbHElIee omucaHue pyc-
CKOTO SI3bIKA.

OOBEKTOM HACTOSILETO HCCIENOBAHUS SBIISIETCS
KaTeropus Imajeka M ee OIMCaHWEe B PYCCKOM SI3BIKO-
3HAaHUH ITOCTIIOMOHOCOBCKOTO niepuosa. [Ipeamer usy-
ueHHs — aBe rpammaTtuku Hukonas MBanosuua ['peua,
T7Ie aBTOp TOAPOOHO MPEACTaBUII CBOW B3IUISL Ha pac-
cMaTpuBaeMyio abCTpaKuuIio.

Cpean MHOTOYMCIIEHHBIX pabOT 10 pPYCCKOH
rpaMmaTHke nepBoil monoBuHsl XIX Beka 3acmyku-
BaeT BHUMaHus «[IpocTpaHHas pycckas rpaMMaTHKa»
Hukonast UsanoBuua I'peua, nznannas B 1827 rogy B
ITetepOypre. Kuura sBisieTcst ogHOM U3 epBHIX padoT,
IpeyIaralonx 6oee IIMPOKOE PACCMOTPEHHE A3bIKA

KakK sIBJICHUS] HaIMHIUBUYaJIbHOTO W Ha/HAIIMOHAIIb-
HOTO XapakTepa, ¥ MMEHHO 3TOH mpoOieme IOCBs-
IIEHBI NepBble Be TeMbl BBeneHHs: — «O s3bikb BO-
o61e» n «O IPOUCX0oXK/IeHIn 1 00pa30BaHiu A3bIKA BO-
o6me». [loxkanyii, BiepBble B PyCCKOM SI3bIKO3HAHUH
6oJiee KOMIUIEKCHO OBUIT IIOCTABJIEH BOIIPOC O CYIIHO-
CTH f3bIKa, O €ro PoNu B (JOPMHUPOBAHUN OOIIECTBEH-
HOH *n3HH (cp.: «CpencTo, cinyskaiiee eMy [4elI0oBeKy
— Mmoe npumedanue, E. T.]) mans BeIpakeHis 9yBCTBO-
BaHi U MBICTICH, IMEHYETCS A36IKOMb, Bb OOIIUPHOMB
cmbichh cero cioBay (I'pea 1827a : 1). Kak usBectHo,
STH TPOOIEMBI TEOPETHUECKOTO S3BIKO3HAHUS B JAJIb-
Heifmem OyayT OoJiee IeTaabHO OMHCAHBI M CHCTEMa-
tuzupoBanbl. OHako u 3neck H. . I'ped roBoput 06
BCeOOIel U YacTHOW IpaMMaTHKax, BBIAEISIET (HHIT0-
co(CKMIi aCNIEKT B U3yUECHUH SI3BIKA, C OJTHOI CTOPOHHI,
KOTZa SI3bIK TIOHMMAEeTCsl KaK «CBS3HAas CHUCTEMa, Bb
Koel omnpenbisioTcst COOTHOLIEHIST MEXIy H300pa-
JKEHieMb MBICIIEH M 4yBCTBOBaHil, 1 Opy/ieMb OHaro,
T. €. 3BYKaMH I'oJIocay», C Ipyroil CTOPOHbI, U UCTOPH-
YEeCKUIl acleKT, IJie «HAIUIeKUTh, BO-BTOPBHIXb, pa3-
cMOTpbTh TpOMCXOXKIEHIE W MOCTENIEHHOE 00pa3o-
BaHie si3b1Ka 70 m3BbcTHaro Bpemenu» (I'peu 1827a: 3).
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OTH Waen, NPUHATHIE aBTOPOM, BEPOSITHO, TOA BIHSA-
HUEM CPaBHUTEIbHO-MCTOPUYECKOTO SI3BIKO3HAHUS,
BO3HMKILIETro B I'epMaHKM, OYEHb HAITOMHHAIOT IO3[-
Hue naen @. ne Coccrop 1 CTPYKTYpaHCTOB O CHCTEM-
HOH TNpHpoJE fA3bIKa, O JUAXPOHHUM M CHUHXPOHHUU B
JIMHTBUCTHYECKUX UccienoBanusx. [1o odcyxmaeMbim
3aeck Bonpocam H. U. I'ped BeiBen pycckoe sI3bIKO3Ha-
HHE Ha ypPOBEHb MUPOBOIl TMHIBUCTUKHU TOTO MEPUOJIA.

W3 BBIIIEU3NIOKEHHOTO OUYEBUAEH LIMPOKHH
CHEKTP B3IVIAI0B aBTOPA HA PA3IIMYHBIE aCIEKTHI S3bIKa
KaK MPOJAYKTa YEJIOBEYECKOrO pa3yMa, HO OYEBUIHO U
MPEBOCXOJHOE 3HAaHHE TPYAOB COBPEMEHHHKOB U
MpeIUIECTBEHHUKOB cO CTOpoHbI ['peya. Brepseie B
3TOH paboTe MO PyCCKOMY S3BIKY MOSBISIETCSI XPOHO-
JIOTHYECKUH 0030p JHUTEpaTyphl, MOCBAMICHHOW pyc-
ckoii rpamMmaruke (cM. I'peu 1827a: 40 — 54). ITpu aTom
aBTOpP HE OrPaHMYMBAETCS IMPOCTHIM YIOMHHAHUEM
pa3nMyHbIX paboT, a KPUTHYECKH OLIEHMBACT BKJIA[
CBOMX IPEALICCTBEHHUKOB B ONMCaHuEe U Konuduka-
nuto sa3pika. Hanpumep, B une M. B. Jlomonocos H.
. I'pey BUANT reHus, BABIXAOIIETO Y1y B CBOM IIPO-
W3BENICHNS 1 YBIICKAIOMIETO 32 COO0H COBPEMEHHHKOB
1 OyZmylye MOKOJICHHUS «1aXKe Bb OLIIMOKaxXb CBOMXD)
(I'peu 1827a: 45 — 46). H. 1. I'ped BBICOKO OIICHUBAET
TPy y4€HOTO SHIMKIIOTIEANCTA, HAa3bIBAs €r0 npeobpa-
3umesnem pycCKOro si3bIka U TBOPLIOM PYCCKOM rpaMMa-
TUKU. OTO MHEHUE pa3elsiloT BCe, KTO JOCKOHAIBHO
m3yunn «Pocciiickyto rpammaTuky». CBUIETEIbCTBA
CHJIbHBIX U CJIAOBIX CTOPOH OTJEJIbHBIX JIMHTBUCTHYE-
CKHUX TPY/I0B 0COOCHHO BaKHbI, Hockoiabky H. U. I'pey
ObUT TUOO COBPEMEHHUKOM HMX aBTOPOB, JIHOO HX TIpe-
E€MHHKOM, 4TO IpUIaeT OOJIBIIYIO TOCTOBEPHOCTH €ro
OLICHKE.

IIers

[Ipexne uem paccmoTpets, kak H. . I'peu onpe-
JENeT MajieX, CIelyeT OTMETUTh HEKOTOpBIE Tep-
MUHBI, yIIOTpeOIsieMble B €0 rpammaruke. ['ped maer
cliemyromiee onpezeneHue ciuoBy nousmue: «IlonsTie
€CTh M300paXKeHie KaKoro J100 IpeIMeTa BEeleCTBEH-
Haro WJIM HEBEUIECTBEHHAro Bb yMb uenoBbueckoMb:
BCSKIM TakoW MNpeaMeTh Ha3bIBACTCS CYUjecmeoMb,
HanpuMbpb: depeso, nmuya, oywa» (I'peu 1827a:
100). Tak, mo muenuto H. 1. I'peua, cymecta MoryT
HAXOJUTBCS B HEKOTOPOM OTHOIIEHHH APYT K IPYyTy, U
OTHOIIEHHS 3TH 3aKIIIOYAIOTCA B HE3aBUCUMOCTH OJ-
HOTO CyIIECTBA UM B 3aBUCHUMOCTH JPYTOro OT MECTO-
MOJIOKEHHUS WM B COOTBETCTBHU C KaKUMH-TO OCO-
6b1Mu oOcTOsITeNnECTBaMU. Tak, B HEKOTOPBIX A3BIKAX —
AHTJIMICKOM U (DpaHIly3CKOM, HallpuMep, — OTMEYaeT
H. W. I'pey, — 3aBUCUMOCTb OAHOIO IIPEAMETA OT APY-
TOr0 WM UX COOTHOIICHHE BBIPAXKAETCS C MOMOIIBIO
MIPEUIOrOB, TOTa KaK B IPYTHX A3bIKaX 3TO IEIaeTCs C
MTOMOIIIBIO CJIOTOB (IO TEPMUHOJIOTHH aBTOpa). Takum
00pa3oM zenaeTcsi BBIBOJI, UTO MaJIeKH MMPECTABIISIOT
co0oil «cin nepeMbHB OKOHUYAHIN, O3HAYAIONIIS pa3-
JIMYHBISL OTHOLICHIS NPEIMETOBb, M HE3aBHCHMOCTh
Wn 3aBUCUMOCTh OHBIXBY (['pea 1827a: 122). 3mecw
TaKXKe IMOAYEPKHBAETCS CBSA3b NPEATIOrOB € Mauex-
HBIMH ()JIEKCHSIMHU, YTO XOPOIIO OMHCAHO B IOCIEIYIO-
e AeCATUICTHS.

Tax:ke CTOUT OTMETHUTD JIeIEHUE CKIIOHEHUH, TIPO-
BenieHHOe B «IIpocTpanHoil pycckoil rpammatuke». H.
. I'peu neMoHCTpHUpYET HOBATOPCTBO U B 3TOM YacTH,
i depeHnnpyst TpU CKIOHEHHsI Ha OCHOBE UX POJIO-
BBIX pa3iIuuuid. B mepBoe CKIIOHEHHE BXOIAT CJIOBA C
OKOHYaHHEM MY’KCKOTO pojia, BO BTOPOE — C OKOHYa-
HUEM CPEIHETO POJIa, a B TPEThE CKIOHEHUE — C OKOH-
YaHHEM JKEHCKOT0 poJa.

0 E- Brorosx Teper1E
Oronr. myieckazo. | Okonr. cpejuazo. | Okont. ierckazo.
EauncmbeudHOE THUCAO.
Oxon~{meepdoe  atazriin meeploe AR mecpdoe  atAeHLA
V. ITpumsper:
Ly @5 GH| @ ® O (10) (1 (12)
I | » i b 0 e ma a A b
P. {a a A a 4 MeHn B n n
i 0 0| ¥y 0 Nean B B "
B. | cx. s I waw I o e A y ] b
T. | omb emMb emMb; OMb eNb MEHEMD | O e im
IL | s i) B v b Menu % B n
MuosxecmBeHnHnOE 9ucdo.

I | = hid i a 4 NeHa BY u n

P | osp ennp el b ef meud B b elf
A. | awp  AND AMD| aMD AND Memamb aMd  AMD ANb
B. | cx0d. es ILuern. waw Podumersusiars | nadescears.

T, | amu amu  Amm| aMo AMO MeHAMH aMm  AMm  ANY
II. | ax» axb aAx»| axd AXbL MeHaXD | aXb AXD AXD

. ‘

Puc. 1. Knaccugurxayus cywecmeumenvuvix no H. U. I'peuy (I'peu 1827a: 165)

Ha niepBbIit B3I, 3TO KiaccuduKaius 1o poay,
HO BBIp@)KEHHE «OKaHYMBAIOIIMECS Ha» M. p., HallpH-

MCEp, BBI3BIBACT OIPCACICHHOC HECOIJacue. Kak wu3-
BECTHO, B pPYCCKOM A3BbIKE TOBOJIbHO MHOI'O CYIIECTBU-
TCJIBbHBIX MYIKCKOTO WJIN 0611161"0 poaa, HUMCHOMINX
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(bmexcrio Kak y CJIOB KEHCKOTOo pojia (Harpumep, oe-
OywiKa, 61a0bIKa, IOHOWA, NaaKca, 2psaszuyis). Beipaxe-
HHE OKaHYMBAIOLINECS Ha) MPEIONIaracT CMEIICHUE
CJIOB 10 (pOpPMAaTHHOMY IPU3HAKY, @ HE 0OBEIIMHECHHUE
ux o ponay, Ho H. 1. I'peu He oOpamaer Ha 3TO BHU-
MaHus. B o0pa3uax ckIIOHEHHs pa3InYHBIX CYIIECTBHU-
TENBHBIX (CM. ¢. 169 — 176) yka3bIBaeTCsi TOJIILKO OJTHO
CYIECTBUTENLHOE 3TOTO THIA — 02055, KOTOpPOE n3Me-
HsieTCA 110 MapaJurMe cioB JKeHCKoro poaa (cp. I'peu
1827a: 172). Tak npemnoxkernnas H. U. I'pedem xiac-
cu(uKays THUIOB CKIOHEHHS OKa3bIBAaCTCS HE OCO-
OGEHHO yIaYHOM, TOCKONBKY paclpeaeiIeHue Mo poaam
HE MOXET OXBaTHTh BCE CIIy49au CIIOBOM3MEHEHHMS JICK-
cem. [losromy Oonee mNpaBWIBHON NpPEACTaBISACTCS
NpPUHATasE CErofHs KiIaccu(UKanus, IMpU KOTOPOH
CJIOBA PA3HOI'0 POJia OOBEIUHSIOTCS B OJIMH TUII CKJIO-
HEHMUS.

H. 1. I'peu Taxke oOparaeT BHUMaHHE HA MECTO
ynapenust g nuddepennuanun GopM B TaKHX CIIO-
BaX, KaK pyKa, mope, noie, rae GopMbl pPOIUTEIEHOTO
majiexa eAMHCTBEHHOIO YHCIa U UMEHUTEIbHO-BUHU-
TeNbHBIE (POPMBI BO MHOXXECTBEHHOM YHCIIE dac (op-
MaJIbHO COBIAJAIOT, HO Pa3IMYalOTCs aKIEHTOJIOTHYe-
cku. Kpome Toro, aBTOp HCHONB3YET TaKkKe MOHSITHE
odyutesnentvle npeomenyl, C TTOMOIIBI0 KOTOPOTO OH
MPUIAET TEPMUHOJIOTHYECKOE 3HAUCHUE CIIOBY npeo-
Mem W TEM CaMbIM IIPEJBOCXHUINAET Oojee IIMPOKOe
MOHUMAaHHE ITOr0 TEPMUHA, IPUHATOE CErOHS B JIMHT -
BUCTHKE.

B cenpMoi rnaBe, NOCBsIIEHHON npeioraM, H.
WM. T'ped roBopuT 0 HUX KaK 00 OJHOM U3 3JIEMEHTOB
BBIP@)KEHUS PA3INYHBIX OTHOIIECHWH. ABTOp momdep-
KHBAET, 9TO COOTHOLICHHS BBIPAXKAIOTCS IBOSIKO — «1a-
oedxcamu, T. €. IPUNATOUYHBIMH KOPHSIMHU mociabmayro-
MMM, TIPUCOBOKYIUISIEMBIMH Kb OKOHYAHIIO CJIOBA»
(I'peu 1827a: 372), a Takke IpeATIOraMH, PEIIIECTBY-
10muMH cJioBy. U 31ech, Kak Uy HEKOTOPBIX JPYTHX
aBTOPOB T'paMMaTHK TOTO BPEMEHH, HAOJIIONAeTCs
omub0YHOE, ¢ CErOHSNIHEH TOUKH 3PEHHs, COBMAe-
HHUE TIOHATHH npeguxc u npednoz, upu 3tom I'ped mo-
MyCKaeT ¥ HaJH4Yhe CIUTHBIX NPEIJIOroB (ecmynames,
3aniamumyp). B 9TOI YacTH OTMEuUeHa CBS3b MEXIY
JIAaHHOW INPUCTaBKOM U IOCIEAYIOIIKUM IPENJIOTOM B
CIIOBOCOUYETAHUAX THIIA d0examsv 00 peKu, npuuien K
opyey, 83ouiel Ha 20py.

® D10 cymecTBHTENBHOE GBLTO BHIOPAHO M3-3a €ETO 0COOON
(hopMBI poJI. TI. MH. 4. — ds0eti (cM. cTp. 163).

C 49HCTO NPaKTHIECKOW HANpPaBICHHOCTBIO —
(hakT, 3aMKCUPOBAHHBIN B Ha3BaHUU TOCOOHS, B TOM
ke 1827 rogy H. U. I'peu uzpaer takxe «Ilpaktuue-
CKYI0 pycckyio rpammartuky» (cp. I'peu 18276). Ho
OHa, KaK OTMEYaeT aBTOP B IIPEIUCIOBUH, HE COJICPKUT
MOJPOOHOH TEOPETHYECKOW YacTH C MCTOPUYECKHMH
9KCKypcaMH, Kak ecTb B «[IpocTpaHHOI rpaMMaTuke».
OueBHIHO, YTO aBTOp paccMaTpUBAeT 3Ty CBOIO pa-
00Ty cKopee Kak JOMOJHEHHE K CBOCH TEOPETHIECKOM
rpaMMaTHKE, ¥ OCHOBHBIE €ro B3IJISIBI HA CHCTEMY
PYCCKOTO SI3bIKa HM3JIOXKEHBI 37IECh B BEChMa CXKATOH
¢dopme. 3meck Takke JenmaeTcs aKIeHT Ha PelsIoH-
HOW HPHUPOJE Manexka, U MOXKHO IPEATIONOKHUTh, YTO
JUIL OCMBICIICHHSI KaTeropuu TakuMm obOpazom H. W.
I'peu Haxomwiicsl MoJ BIIMSIHAEM HOBEHIIMX JIMHIBH-
CTUYECKHUX paboT, u3naHHbIX B [ epmanun n OpaHuny,
0 YeM FOBOPHTCS B IPEIUCIOBUH.

B 3akiroueHne MOXHO caenaTh BeIBoJ, uTo «IIpo-
CTpaHHas pyccKas rpaMMaTHKa» AEHCTBUTENBHO OKa-
3BIBACTCS KAUECTBEHHO HOBBIM TPYIOM, UMEBIIINM 3HA-
YUTEIBHBIA TEOPETHYCCKUN BKIA] B H3yYEHHE pac-
CMaTPHBAEMBIX SBIICHHA. JTa rpaMMaTHKa MOJI0XKHIA
HaYajo JHHAU OoJiee TEOPETUIECKOTO OCMBICICHUS
SI3BIKOBBIX (PAKTOB, KOTOpAst pa3BUBANIACH HA TPOTSIKE-
Huu Bcero XIX Beka v AOCTUITIA CBOETO arores B pa-
Ootax yueHbix XX Beka. OCHOBBIBasiCh Ha paboTax 0o-
Jiee paHHEro Nepruoa — Mpexkae BCero Ha ,,Poccuiickoi
rpammaruke M. B. Jlomonocosa, H. U. I'peu onucsl-
BaeT COBPEMEHHBIN PYCCKUH SI3bIK HA HAYAJIbHOM 3Tarle
€r0 CTaHOBJIICHUS, YTO CITY>KUT 6a31COM AT AMAXPOHU-
YECKOTO HW3yUYCHHs SBOJIONUU TPAMMATHIECKOH CH-
CTEMBEL.

CnHCOK HCTOYHUKOB

1. I'peu 1827a: I'peu, H. U. IIpocmpannas pyc-
ckas epammamuxa. T. 1. Cankr-IletepOypr: Tum. H.
I'peua, 1827.

2. I'peu 18276: I'peu, H. U. IIpaxmuueckas pyc-
ckasn epammamura. Caukt-lletepOypr: Tumorpadis
Nwmnepatopckaro CankrnerepOyprckaro Bocnuta-
tenpHaro JJoma, 1827.



Annali d’Italia Ne63/2025 34

PHYSICAL SCIENCES

ON GENERALIZATION OF THE EIGENVALUE PROBLEM IN QUANTUM MEASUREMENT: A
MEASUREMENT THAT WOULD BE BETTER NOT TO EXIST

Eugene S. Kryachko

Bogolyubov Institute for Theoretical Physics Natl. Acad. Sci. of Ukraine,
Kyiv, 03143 Ukraine

DOI: 10.5281/zen0d0.14726348

Abstract

In his work “Against ‘measurement” [Physics World, August, 33-40 (1990)], J. Bell mentioned Dirac as the
most distinguished of ‘why bother?’ers since P. Dirac in his paper ‘The Evolution of the Physicist’s Picture of
Nature’ [Sci. Amer. 208(5), 45-53 (1963)] considered the difficulties (or ‘misunderstandings’, according to N.
Bohr) of quantum mechanics and divided them into two classes. Into the first class he particularly referred the
problems of ‘observer’ and ‘measurement’. Dirac suggested that these problems should be left for later.

This work is an attempt to review the above problems, both based on our own point of view and on the
analysis of the works of our predecessors (mainly in footnotes to avoid casting a shadow on the former). This
attempt results in a new analytical model of the measuring experiment, the conclusions of which are also discussed.

Keywords: Measurement, Observation, Observable, von Neumann Measurement Postulate, Interaction

Energy Operator.

A brief analysis of the processes of measurement
common to any science reveal paradox. This paradox
is encountered when one tries to make clear formal
statements are related to experience in such a way that
factual statements, such as statements about measure-
ments, result. | believe that this paradox bears an anal-
ogy to the “fallacy of the third man” which disturbed
Plato.

E.G. Ballard [1]

1. Preamble

With its reticence, its understatement and under-
visibility (or under-observability, if the readers like)
that quantum mechanics challenges for more than a
hundred years [2,3]’, it reminds me the well-known Zen
Ryoanji Temple Garden in Kyoto which is a small rec-
tangular area, 30 m long from east to west, and 10 m
from south to north, covered with white gravel, and
composed of 15 black unprocessed stones gathered in
five groups. Let us name it as the Garden reality.

2. Portrait of Observer: Observable®

7| presume that the period between 1900, when Planck put
forward the hypothesis of quanta (his son Erwin Planck re-
calls that once, walking in Grunewald near Berlin with his
father, the latter said: “Today I have made a discovery as im-
portant as that of Newton” ([4, 5]), and 1925-26, the birth of
the aforementioned works, was determined by the impossibil-

The problem of a measurement on the object is
thereby transformed into the problem of an
observation on the apparatus.

E.P. Wigner (p.9, [24])

No matter from which point the garden visitor, -
define him the Observer — views, observes or watches
this reality, the fifteenth stone is always out of sight,
obscured by other stones. Sometimes, however, it
seems as if 15 stones are visible, since individual
stones, due to their irregular shape, are perceived as
two. It is only possible to fully observe all the stones by
floating in the air above that Garden reality and looking
down on it from above. I suggest that the observer does
only observe of what lies before his eyes, without
thereby violating the properties, structure of the ob-
served object or objects. On one hand, it is type of the
“detached observer™®. On the other, it excludes a so-
called effect of observer. Let explain the latter.

Everything around us is an object (a thing, a phe-
nomenon). They compose the nature (“physis",

as Bethe argued that the term uncertainty can be: “There is
indeed much talk of ‘observables’ in quantum theory books.
And from some popular presentations the general public
could get the impression that the very existence of the cosmos
depends on our being here to observe the observables. | do
not know that this is wrong. | am inclined to hope that we are

ity of proposing a quantum theory that wouid be free fromthe—indeed that important.

concepts of classical mechanics. Despite the significant suc-
cess of Bohr's theory in understanding the physical and chem-
ical properties of atoms and molecules, it and the resulted Co-
penhagen interpretation were not logically closed: it contra-
dictorily combined the laws of classical mechanics and quan-
tum postulates.

8 G. Jaeger ([6], p. 62) notes: “Bell (see [7], p. 170) argued
that the use of the term observable can be misleading, much

But | see no evidence that this is so in the success of contem-
porary quantum theory.”

9 This term was used by A. Einstein in his dialogue with N.
Bohr at the Fifth Solvay Congress in 1927 on the principles
of the Copenhagen interpretation of quantum mechanics,
which, however, did not yet have such a name, introduced
only in the 1950s [8-12].
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"pvoic”, in the ancient Greek??), the reality that is stud-
ied by physics as the science of ‘physis’, the nature of
things or phenomena. This study of realty on a so called
scientific method, i.e. the empirical method for acquir-
ing a knowledge that is based on the postulate (or as-
sumption) that reality exists independently of observer
as an objective reality (tautology, in some sense). The
observation is the basis of describing this objective re-
ality that manifests itself in physical phenomena. Let us
remember this statement.

Under the action of observation, an observer ob-
serves the thing(s) around him by means of his senses
and/or (macroscopic) instrument(s) (or apparatus). The
effect of observer assumes that these senses can influ-
ence thing(s) so significantly that they can change them
— actually this is a disturbance of an observed system
by the act of observation: often it is the result of the
instrument(s) that an observer utilizes by necessity and
less often by his senses. Although, it is worth remem-
bering that these senses themselves may have a limited
use.

The act of observation is always related with the
observer’s memory, or the capacity of brain: with ne-
cessity he memorizes the observed thing(s) as a result
of observation. The capabilities of human’s memory (of
brain) are not unlimited [19], and therefore a given ob-
server can remember (photograph) only a certain seg-
ment in the act of observation. Definitely, this segment
is not a whole picture of the nature or reality. To form
a complete picture of reality from these pieces, seg-
ments, a given observer should communicate with an-
other observer, and the latter with the other, and so on.
This requires a next step in the procedure of observa-
tion. Note that these are applicable in a macroscopic
world.

A microscopic, sub-atomic, or quantum world is
essentially different'!. As Feynman noted: “IfI say they
[the electrons and light — E.S.K.] behave like particles
I give the wrong impression; also if | say they behave
like waves. They behave on their own inimitable way,
which technically could be called a quantum mechani-
cal way. They behave in a way that is like nothing that
you have ever seen before, Your experience with things
that you have seen before is incomplete. The behaviour
of things on a very tiny scale is simply different. An

10 Note the consonance of the words ‘physis’ and ‘physics’.
Let us remember the following words of Aristotle from his
"Metaphysics" ([13], Book I (A); first sentence): " ALL men
by nature desire to know" (compare with Descartes in his
"Meditation 2": ""cogito ergo sum"). The definition "to know",
according to Merriam-Webster (since 1828), is "1. to perceive
directly: have direct cognition of; 2. to have understanding of
; 3. to recognize as being the same as something previously
known". So, for example, the word "science" (scientia) means
in Latin "knowledge" (see in English "knowledge": recall the
above definition of fundamental science). This desire, applied
to physis, prompted Aristotle to introduce a discipline whose
purpose is to gain knowledge about physis as "physics” (in
Greek: ®vow) dxpdaocig Phusike akroasis; in ancient Greek:
0 Quokd, that means "the [writings] on nature” or "natural
philosophy". In Latin: Physica, or Naturales Auscultationes,
possibly meaning "lectures on nature"). (Part2, Book 11 [14];
see also [15]) (see ([16], p.85 u Part 2, Book Il [14]). It is
perhaps also worth mentioning here the recent discussion on
"What is Physics" on the pages of Physics Today [17,18].

atom does not behave like a weight hanging on a spring
and oscillating. Nor does it behave like a miniature rep-
resentation of the solar system with little planets going
around in orbits. Nor does it appear to be somewhat like
a cloud or fog of some sort surrounding the nucleus. It
behaves like nothing you have ever seen before.” ([20],
p.128).

And this is true: it is impossible to look at, touch,
poke a typical quantum object, since the spectrum of
visible radiation, lying in the range from 380 to 720 na-
nometers, is approximately 2000 times larger than the
size (diameter) of an atom, which is 10-8 cm (and the
nucleus is about 10-13 cm) ([20], p. 2-4, 2-2. Physics
before 1920)%.

The act of observation turns into the act of being
observable. It turns out that the quantum, subatomic
world, which is supposedly described by quantum me-
chanics, itself needs observers (and, looking ahead,
measuring equipment (see [21] for references). Let now
introduce the term ‘observable’ as the observer who has
an ability to observe, or as the observer who equipped
by the method of observation, the scientific method,
that determine the properties of what is observed?,
Kant defines this transition from observation to observ-
able as follows: “There is no doubt whatever that all our
cognition begins with experience, for how else should
the cognitive faculty be awakened into exercise if not
through objects that stimulate our senses and in part
themselves produce representations, in part bring the
activity of our understanding into motion to compare
these, to connect or separate them, and thus in work up
the raw material of sensible impressions into a cogni-
tion of objects that is called experience? As far as time
is concerned, then, no cognition in us precedes experi-
ence, and with experience every cognition begins.”
([23], p.136'%), whereas Feynman introduces the inter-
mediate phase: “Observation, reason, and experi-

11t seems that the etymology of some of these words is rather
similar: ‘atom’ from the ancient Greek drouog meaning ‘in-
divisible’, ‘incut’; ‘quantum’ from the Latin quantus meaning
‘how much’, that is ‘elementary discrete indivisible fraction’.
Generally speaking, these two words stress the idea of a dis-
creteness in nature.

12 For this reason, | think the legend of Democritus (460 B.C.
~370 B.C.) supposedly sitting on a rock by the sea and cutting
an apple into an indivisible particle of apple matter (atom) is
definitely a myth. A myth is defined as a statement that is ac-
cepted without proper grounds and does not, in principle, ad-
mit of experimental demonstration. On the contrary, the
atomic fission was discovered by O.Hahn, F. Strassmann and
L. Meitner, and O.R. Frisch in 1938-39.

13 Dirac echoes (p. 34, [22]): “When we make an observation
we measure some dynamical variable.”

14 0np.716 [23], Kant defines experience as “perception with
rules”. Later, he defines experience as “the agreement of per-
ceptions (of empirical representations) to the cognition of an
object”.


https://ru.wikipedia.org/wiki/%D0%A4%D1%8E%D1%81%D0%B8%D1%81
https://en.wikipedia.org/wiki/Natural_philosophy
https://en.wikipedia.org/wiki/Natural_philosophy
https://en.wikipedia.org/wiki/Natural_philosophy
https://ru.wiktionary.org/wiki/%E1%BC%84%CF%84%CE%BF%CE%BC%CE%BF%CF%82
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ment”® ([24], p. 2-2)'6 (the second phase refers to what
Wiener on p. 307 [29] noted as ‘phychology’ 7).

3. Measurement

... Any theory that has certain properties

has a measurement problem.

N. Ormrod, V. Vilasini, and J. Barrett [30]

3.1. Introduction

This is how we approach the key topic of this work
— the measurement [1,31,32]. The paradigm of meas-
urement is inherent to the whole building of physics.
permeates the entire essence of quantum mechanics
[23-59], and links it to classical mechanics since, gen-
erally speaking, the concept of observer does not only
include human sense organs rather devices or measur-
ing apparatuses®®. Fock [61] (see also [62]) notes that
“there is no fundamental difference between the two.
For example, glasses correct defects of the eye lens, mi-
croscopes and telescopes greatly expand the possibili-
ties of observation.” However, the applications of ap-
paratus are based on certain abstractions: One is the ab-
solutization of physical processes: that is, the assump-
tion that they occur "by themselves" and are not
disturbed by the act of observation, and therefore do not
require further instructions on the methods of observa-
tion. As quantum mechanics proves, this assumption is
fulfilled only approximately.

So, the measuring apparatuses expand the known
limited capabilities of human sense organs. It is as-
sumed that they consist of a large humber of particles
composing some classical ensembles which are de-
scribed by coherent quantum superpositions of suffi-
ciently many and macroscopically distinct states
[45,46,63]. All this results in the following [32]:

Quantum Measurement Problem: Given a spe-
cific basis (or context), quantum mechanics describes
mathematically a quantum state in terms of a superpo-
sition of, in general, multiple states. Since the evolution
described by quantum mechanics allows us to predict

15 Within quantum mechanics, this refers to a measuring ex-
periment.

16 The difference between the observer and the observable is
demonstrated, as | believe, in the famous story about Einstein
and the moon told by Pais [25] (also [26-28]): “It must have
been around 1950. | was accompanying Einstein on a walk
from The Institute for Advanced Study to his home, when he
suddenly stopped, turned to me, and asked me if | really be-
lieved that the moon exists only if I look at it.” Rigorously,
there are actually two acts: Act 1 — the observer’s observation
of the moon; Act 2 — If | do not look at the object, is it the
moon? To answer this question, it is necessary to know the
properties of the moon that fully identify it. This is achieved
by experience, an experiment that determines, or “measures”
its properties (identifications). With the readers’ permission,
| equate the words ‘experiment’ and ‘measurement’.

17 «“The distinction between psychology, logic, and epistemol-
ogy is a commonplace. The first treats of experience as an act,
experience in its relation to the individual observer. The sec-
ond concerns itself with the internal marks by which truth
may be distinguished from error, and in so far as it deals with
experience, has to do with some sort of validity of the experi-
ence as evidence of a truth. The third discusses in a general
way all the elements-observer, object, immediate presenta-
tion-which enter into the experience.”

that the quantum system will get entangled with the ap-
paratus and thus its pointer positions will also become
a superposition, the question is why do we observe a
single outcome instead of a superposition of them?

It is absolutely clear that the quantum measure-
ment problem disappears if the measuring apparatus is
microscopic. There are several examples [57] of this.

3.2. Measuring Experiment!®

Under a measuring experiment which Fock [64]
claims as a phenomenon (an experience), the above (in
Section 2.) order of cognition is simply reversed: per-
forming a measurement, an observer observes its out-
come(s) or property(ies). As part of the controversy
with Bohr over his article [65] in Dialectica®, Fock
[66] defined three stages of a measuring experiment in
quantum mechanics in which the actual measurement
constitutes only its last stage. It is preceded by the fol-
lowing two stages: i. The stage of preparation of the ob-
served (unperturbed) phenomenon itself? and ii. The
stage of the behavior of an object under fixed external
conditions, which alone is the subject of description by
guantum mechanics.

Therefore, considering a measurement as a phe-
nomenon, the former is described quantum mechani-
cally. Speaking generally, say within the Copenhagen
interpretation, a quantum system is characterized by a
state vector. The latter — according to Wigner [34], ‘this
is an almost verbatim quotation of von Neumann’ [67]
— changes in two ways. One is with time, obeys
Schrodinger time-dependent equation of motion of
quantum mechanics and change occurs continuously.
The other one is a discontinuous and is often called the
‘reduction’ or ‘collapse’ of a state vector [67,68]%.

Let us end this Subsection with the concept of
“contextuality” [69]. We have already met the word
“context” in formulation of the Quantum Measure-
ment Problem. By definition, context is a complex of
conditions under which the measurement is performed

18 Interestingly, the authors of the famous EPR paper [60] re-
stricted to human experience only: “The correctness of the
theory is judged by the degree of agreement between the con-
clusions of the theory and human experience” (p. 777).

191 choose some consensus on Bell's point of view (p.34 [44],
see also [6]): “Even in a low-brow practical account, | think
it would be good to replace the word ‘measurement’, in the
formulation, by the word ‘experiment”.

20 The history of this article is as follows. In 1948, on the
pages of this journal, then published in Switzerland, a discus-
sion took place on the fundamental problems of quantum me-
chanics, in which N. Bohr, W. Pauli, A. Einstein, W. Heisen-
berg, L. de Broglie, H. Reichenbach and others took part.

2L Here Fock argues with Bohr's assertion [66]: “As a more
appropriate way of expression, one may strongly advocate
limitation of the use of the word phenomenon to refer exclu-
sively to observations obtained under specified circum-
stances, including an account of the whole experiment.”
(Compare with Kant’s [23] thesis on the existence of phenom-
enon and nomenon). Fock [69] also notes that "Bohr repeat-
edly emphasized that measurement is associated with "uncon-
trolled interaction™ between the object and the device.

22 The attempts to obtain the second kind of the state-vector
change from the first one by v. Neumann [67} and Wigner
[34] were failed (see also p. 110 of [68]).
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(p. ix, [69])%. It is clear that this notion is related to the
stage i of preparation of quantum measuring experi-
ment.

3.3. Modeling of Measuring Experiment

Quantum Phenomena do not occur in a Hilbert
space.

They occur in a laboratory. —

Asher Peres [77]

All I'm concerned with is that the theory should
predict

the results of measurements.

Stephen Hawking (1994)%

The starting point in a model scenario of a meas-
uring experiment is to partition the complete experi-
mental system S into a quantum subsystem Q, which is
undertaken for performing an experiment by an observ-
able O, and a measuring apparatus (instrumental sub-
system naturally equipped with a pointer) A: S=Q u
A. Itis traditionally asserted the macroscopic nature of
the latter®®>. Next, we prepare the state ‘P
of Q for measuring is conducted by the apparatus
A that interacts with Q via the interaction potential
0.

In order to logically proceed, we present the fol-
lowing statements:

Postulate 1 ([68], p. 6; see also [66] and §§ 10,77
of [22]): A physical observable A is represented by a
self-adjoint operator A in complex Hilbert space H.

Postulate 2 ([68], p. 6): Any self-adjoint operator
a represents a physical observable a.

In the other words, the terms ‘measurement’ and
‘mutual interaction’ are equivalent, in some sense. The
outcome of a given measuring experiment, described
by O, on the initial state ¥; is the product state Py, i.e.,
explicitly,

O ¥ = ¥. (1)

This is the general scheme of considering (or in-
terpreting) any measuring experiment. In mathematical
terms, Eq.(1) is, in some sense, a generalized eigen-
value problem. At this point the logical model of the
measuring experiment ends and is usually formulated

23 In classical physical theories, measuring experiments that
are performed simultaneously to a given one are called the
latter’s context [70]. In the other words, the context of a given
measuring experiment is independent on the other, simultane-
ously measured experiments. Due to Kochen-Specker theo-
rem, precisely, Bell-Kochen-Specker theorem [71,72] (see
also [73]) stating that there exists a contradiction between two
basic assumptions of the hidden variable theories which are
intended to reproduce the results of quantum mechanics: that
all hidden variables corresponding to quantum-mechanical
observables have definite values at any given time, and that
the values of those variables are intrinsic and independent of
the device used to measure them.” (see also wiki), this inde-
pendence is no longer valid in quantum theory. This is called
quantum contextuality [74]. Interestingly, the experiment re-
cently described in [75] does not allow to make conclusions

in terms of a series of statements, considered by some
as theorems [39] (see also p.39 of [44] and [59]), by
others as axioms [35], and by others as postulates [68].
To the last refers the well-known von Neumann meas-
urement postulate [66,68] and [47] which is formulated
as follows (according to [68], Projection Postulate):

Postulate 3: “Let a be a physical observable rep-
resented by a self-adjoint operator & having a purely
discrete non-degenerate spectrum. Any measurement
of a on the quantum state wave function ¥(t) at the
time t = 1 induces transition from this state V' into one
of the eigenfunctions y® of the operator &: &y,® = Ayi®.
The probability for finding Ak in this transition is equal
to (Eq. (2). [39]):

P =< ¥()> 2 @

If a given measurement’s outcome is Ak, this im-
plies that the wave function abruptly changes from ¥(r)
into yx2.

The Projection Postulate, often referred to the “re-
duction” or “collapse” one, corresponds to such time-
evolution process that differs from the one, typical in
quantum mechanics which is described by the time-de-
pendent Schrodinger equation. As van Kampen [39]
emphasizes, all this adds ‘a new postulate to the Schro-
dinger quantum mechanics’ and ‘the collapse can be
used to prepare a system in a certain state yx® ”. This
Postulate is limited by that a self-adjoint operator &
which represents a physical observable a has a non-de-
generate spectrum. This constraint is overcome by Li-
ders Projection Postulate which Luders proposed in
1951 (see also p.14 of [68]).

Lat us make a pause to rethink these Postulates.
The Projective one interprets a measurement of a phys-
ical observable a on a given quantum system as that
projects the latter into one of the eigenstates of the
measuring operator a. This is a so called projective
measurement whose concept is actually a central para-
digm of physics [38]. | suggest that the concept of
measurement in quantum mechanics should necessarily
include the following immutable truths:

* The observation and measurement of a quantum
system perturbs its state.?®

about contextuality that is concluded from that the measure-
ment of the observables as well as the preparation of the state
manifestly depend on the chosen context [76].

2 During a debate with Roger Penrose in 1994 at the Isaac
Newton Institute for Mathematical Sciences at the University
of Cambridge, transcribed in The Nature of Space and Time
(1996) by Stephen Hawking and Roger Penrose, p. 121:
https://en.wikiquote.org/wiki/Stephen_Hawking . .

25190], p. 2; [44], p. 40. The construction of the entire system
that can be viewed as a tensor product ‘quantum sys-
tem’®‘measuring instrument’ is discussed in [79].

2% |t is difficult to say who first made this statement. Though,
for the first time, | read it in Fock [61], von Neumann [66],
and de Broglie [80].


http://books.google.com/books?id=LstaQTXP65cC&lpg=PP1&dq=nature%20of%20space%20and%20time&pg=PA121#v=onepage&q=&f=false
http://books.google.com/books?id=LstaQTXP65cC&lpg=PP1&dq=nature%20of%20space%20and%20time&pg=PA121#v=onepage&q=&f=false
https://en.wikiquote.org/wiki/Stephen_Hawking
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* “In quantum theory, every measurement entails
a choice. If we choose to measure one observable
(physical variable), we choose not to measure some
other observable” (p.25, [51]).

* Partial measurement, where full wave function
collapse is not the only outcome, provides a detailed
test of the measurement process. As demonstrated in
experiments on superconducting phase qubits, the ef-
fect of such measurements can be undone and the initial
state can be recovered. [52,53]. In the other words, the
projective measurement is an irreversible process.

* The measurement and its effect enter the theory
as a fundamental notion through one of its axioms [54].
Measurement can be modelled as a physical interaction
between two systems, “object” and “apparatus” (See
also [35]). Thus, we have measurement-as-axiom and
measurement-as-interaction.  Quantum  mechanics
should make them equivalent and mutually compatible
[54]. However, quantum mechanics “does not seem to
grant” this, since the former axiom tells us that the post-
measurement quantum state of the system will be an ei-
genstate of the operator corresponding to the measured
observable”, whereas the latter leads to an entangled
quantum state for the composite system-plus-apparatus.
Then, “the system has been sucked into a vortex of en-
tanglement and no longer has its own quantum state.
On top of that, the entangled state fails to indicate any
particular measurement outcome” (p. 142 [54]).

We add that these Postulates form the basis of the
usual quantum mechanics viewpoint on the measuring
process (experiment) which Ludwig [50] calls “Regis-
tration Procedures and Preparation Procedures” and
considers as ‘too one-sided’. This onesidedness Lud-
wig relates “to the philosophical meaning and interpre-
tation of quantum mechanics, where the measurement
process is, of course, a central issue in the problem of
meaning” (p. 303. [50]). Let explain the latter. Above
we note that the problem of measurement is the prob-
lem of measuring one or another, or more unknown
properties of a given object. Equivalently, the problem
of measurement is to determine whether or not a given
object has a given property. This means that a given ob-
ject under consideration have these properties, at least
at the time measurement. These properties can be obvi-
ously changed shortly after the measurement due to
perturbation of the object by the measurement appa-
ratus. The ideal measurement is that, by definition, this
perturbation does not occur.

3.4. Model of Disturbing Measurement

The all discussed in 3.3 depends on the angle from
which we look at these statements. Let us look at them
from the following another angle and start thinking.

27 The case that is referred to Postulate 3 is excluded from
consideration.

28 Margenau (p.469 [35]) treats this as ‘another version’ of the
Born rule (see also [85]). Let us recall that the Born xule, or
postulate [86-88,35] “introduces a probability concept into

Let a system S = Sapparatus W Squantum D€ given. Sy
paraus(X) 1S the apparatus subsystem that includes the
pointer, and X is subsystem’s generalized coordinate.
Squanum(X) 1S @ quantum subsystem under a measure-
ment performed by the former one, and x is the corre-
sponding generalized coordinate. Let IT (X; x) be an ar-
bitrary self-adjoint interaction operator corresponding,
according to Postulate 2 to the observable . Hence,
we may consider I as the measuring operator. Let
Wi(x) be the initial (normalized to unity) state wave
function of Squanum belonging to the Hilbert space H.
The outcome of a given measurement is Wy =
Wn(measured), &S assumed is also normalized. In the other
words, IT maps ¥i onto W, i. e.,

H\Pi:\Pmn,\Pi, Yme H. (3)

(3) is some type of the generalized eigenvalue
problem for the operator [T [81-84]. It is assumed that
¥, and ¥ both belong to the same Hilbert space H
which is partitioned as

H=H® HiJ‘ (4)

where H; is one-dimensional Hilbert sub-space
spanned on P over the field € of complex numbers: H;
= C{¥}, and Hi* is the corresponding orthogonal com-
plement. Therefore, one obtains the decomposition of
Y as follows:

Wi = AP+ un®, (5)

where un™ € Hi* is defined as an error (bug-)state,
and <up®™ |¥; > = 0. It can be proven by contradiction
that if un™ = 0, W, is the eigenfunction of ], that is im-
possible due to the latter arbitrariness?’. Hence, Um® #
0. m (= Q.E.D.). Then, the matrix element of the meas-
uring operator [T in the state W, or the expectation
value of T in the state P, is equal to?®

<Wi|II|¥i>=Xr. (6)
Under the repeated measurement, one obtains
129 =1 (Wi + up™) = AAWi + up™) + TTun™(7°)

=229+ A U™+ (WU + Un’),  (7)

where the last expression on the r.h.s. of (7°) is
represented by that in the last r.h.s. brackets in (7), by
analogy with (3) and (5)%. From the latter equations it
follows that un™ € Hi* and un’ e (Hi* ) L. Due to the
latter belonging, one can represent

Um’ = 'Ymn \Pi + \Pi‘ (8)

the otherwise deterministic theory and relates it mathemati-
cally to the Hilbert space formalism” (p. 197 [86]), under the
assumption that the interaction operator [] has a spectrum and
the corresponding eigenstates.

2 Actually, Eq. (7) contrasts to the repeatability hypothesis
of von Neumann (p. 335 [66]) (see e.g. also {55]).
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where the latter is orthogonal to ¥i. By analogy
with the above proof by contradiction, one can prove
that if un’ in Eq. (7) is equal to 0, then un™in (7) be-
comes the eigenfunction of IT. The latter conflicts with
Eq. (5) (see also footnote?!). m Hence, ym™ in Eq.(8) is
not equal to 0.

Therefore,

<VWi[TYi > - (< ¥ [TT|¥i >)? = ym™ =", (9)

(9) is the expression of variance [89]. Since ym™ #
0, this is the case, on the one hand. Let denote this var-
iance as An(W;) = 0. On the other, due to that in the
probability theory and statistics, the variance is the ex-
pected value of the squared deviation from the mean of
a random variable, X® = [TW; or, equivalently, uw’, or
a bug state un™ is treated as a random variable [89-91]%°.
Therefore, there exists the uncertainty of measuring of
the observable & in the state P, due to that the latter
behaves under the measurement of the observable & as
the modest measurement (5). We formulate this as the
following statement:

Proposal 1: If a given state ‘i obeys the equations
(3) and (5) under the measurement of the observable &t
that corresponds to the measuring operator [T and if it
is not the latter’s eigenfunction, then this measurement
admits the non-zero uncertainty Am(W¥;) = y® = 0 in
terms of the appropriate variance (9).

Extending Proposal 1 on the momentum, p, and
position, r, observables, one obtains:

Proposal 2: If a given state ‘i obeys the equations
(3) and (5) under the measurement of the observable p
that corresponds to the measuring operator P and if it is
not the latter’s eigenfunction, then this measurement
admits the non-zero uncertainty Ap(¥;) = yi® # 0 in
terms of the appropriate variance (9).

and

Proposal 3: If a given state W obeys the equations
(3) and (5) under the measurement of the observable r
that corresponds to the measuring operator R and if it
is not the latter’s eigenfunction, then this measurement
admits the non-zero uncertainty Ar(‘¥i) = vi" = 0 in
terms of the appropriate variance (9).

In some sense, Proposals 2 and 3 remind the Hei-
senberg’s uncertainty principle if these Proposals are

30 According to the Stanford Encyclopedia of Philosophy
(https://plato.stanford.edu/entries/chance-randomness/},

‘Randomness ... exists when some outcomes occur haphaz-
ardly, unpredictably, or by chance (This is reminiscent of the
standard phrase: "All coincidences of names, surnames and
events are accidental.” [or random — ESK]). These latter three
notions are all distinct, but all have some kind of close con-
nection to probability. Notoriously, there are many kinds of
probability: subjective probabilities (‘degrees of belief”), ev-
idential probabilities, and objective chances, to name a few
([94] - ESK), and we might enquire into the connections be-
tween randomness and any of these species of probability. In
this entry, we focus on the potential connections between ran-
domness and chance, or physical probability... As mentioned
in the introduction, some philosophers deliberately use ‘ran-
dom’ to mean ‘chancy’. A random process, in their view, is

valid together. However, they can work separately, ei-
ther the second or the third, if their corresponding con-
ditions take places. This implies the uncertainty in the
measurement either in the momentum or (not and) in
position.

4. Afterwords

Whether or not you can observe a thing depends
upon the theory you use. It is the theory which decides
what can be observed.

Albert Einstein®

Actually, there are three Afterwords. The first one.

Mermin [58] defined three types of quantum phys-
icists. | don't think I belong to any of them. Although, |
am closer to the first type: “(1) those who think quan-
tum mechanics is defaced by a so-called measurement
problem™, but not quite, | would say, with some bias
towards Weinberg, who believed that ‘quantum me-
chanics might need an overhaul’ [95].

An example of this is the present work, aimed at a
new, modest interpretation of the quantum measure-
ment experiment. This is the second Afterword. Within
the proposed approach of a measuring experiment, ran-
domness (probability) enters in quantum mechanics
throughout a measuring experiment. This fact is rather
known (see e.g., [92,93,57]). However, it is distin-
guished from the traditional viewpoint based on the
Projection Postulate 3.

The existence of randomness in the experimental
measurement event stems from non-zero variance. The
measurement experiment is so complex that we refer
everything related to the bug-state, Eq.(5), as the ran-
dom. Although it is just an event with a presumably
low, precisely calculated, probability of existence. For
this, it is necessary to determine the probability distri-
bution function [89]. Note that randomness is usually
interpreted as a poorly calculated probability, where
there is not enough data. In this connection - and this is
already the third Prologue - | view a quantum object not
as phenomenon, but as, according to Kant [23], ‘nou-
menon’, or ‘thing-in- itself’ (“Ding an sich” in German,
or in English: “thing per se”’), which reveal its proper-
ties during its observational measuring experiment.
Everyone knows Einstein's famous saying “...[t]he the-
ory produces a good deal but hardly brings us closer to
the secret of the Old One. | am at all events convinced
that He does not play dice” %2. In view of the present

one governed by chance in the sense of the previous section...
Chance from a physical point of view implies an event that
may or may not happen.’

31 Featured in: Albert Einstein Quotes.

32 By these words in his letter to Max Born (December 1926),
Einstein expressed his reaction to Born’s probabilistic inter-
pretation of quantum mechanics. Once Einstein said this
phrase to Bohr to indicate his refusal to accept quantum prob-
abilities. Bohr then argued: “Einstein, stop telling God what
to do.” Some decades later, Hawking said: ”Not only does
God play dice, but he sometimes throws them where they can-
not be seen.” (From The Colour of Time with Marina Amaral,
https://marinaamaral.substack.com/p/einstein-stop-telling-
god-what-to).


https://quotefancy.com/albert-einstein-quotes
https://marinaamaral.substack.com/p/einstein-stop-telling-god-what-to
https://marinaamaral.substack.com/p/einstein-stop-telling-god-what-to
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modest interpretation of the measurement experiment
in quantum mechanics, we may conclude that is exactly
the man who creates the experimental apparatus that
manifest a random (probabilistic) appearance of a
quantum noumenon.*
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Abstract

The article indicates that in current minds in the development of the sea-gospodarsky galusa, the problem of
complexity to the risk and solution is of particular importance in connection with the shift in the level of diversity
and complexity of work specialists with specific minds for the activities they perform. Working on a ship in an
isolated space and the need to make quick and accurate decisions in the minds of the unknown require practitioners

of a high level of professional and psychological training durability.
A theoretical analysis of scientific literature was carried out. Scientific approaches to the examination of the

observed phenomenon have been refined.

The stages of our empirical research are described.

An analysis of the results of our scientific research work was carried out.

The prospects for further development of this problem have been identified.

An alternative version of the problem has been proposed.

Methodological recommendations are given for changing the influx of sensitivity to the risk of making a
decision in the professional activity of specialists in the Maritime Region.

Keywords: psychological characteristics; risk propensity; decision-making; professional activity; specialists

in the maritime industry.

Problem statement. Modern research shows that
risk-taking is an important factor that influences the
decision-making process. A high level of risk-taking
can contribute to quick decision-making, but at the
same time increases the likelihood of errors.

Given the importance of reliability and safety in
the maritime industry, it is necessary to investigate the
psychological characteristics of the influence of risk-
taking on decision-making by specialists in this field of
professional activity. Risk-taking, which includes the
willingness to make decisions under stress, can help
specialists maintain efficiency and rationality in their
actions. Understanding these aspects will contribute to
improving the process of selection and training of
personnel, as well as the development of
psychodiagnostic methods that will help to recognize
and take into account the psychological characteristics
of employees in the process of their professional
activity.

In conditions of increased risks that accompany
maritime activities, the ability of specialists to make ef-
fective decisions is of great importance. Insufficient
level of training and disregard for risk-taking can lead
to wrong decisions and reduced work efficiency. There-
fore, the relevance of the study is determined by the
need for scientific understanding of the influence of
risk-taking on decision-making, which will contribute
to increasing the level of professional training and
safety in the maritime industry.

The pressure exerted on people by modern society
is formed by dynamic transformational processes and
makes the study of the issue of risk extremely im-
portant. The mental state, behavior and adaptation pro-
cess of a person depend on these changes, which per-
meate all aspects of his psyche. Such a situation not
only increases interest in a person as a subject of his
life, but also emphasizes the importance of studying his
individual characteristics, in particular, risk-taking,
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which can be one of the factors of a person's adaptive
capabilities [1; 2; 5; 7].

Analysis of recent research and publications.
Based on the analysis of scientific and scientific-meth-
odological literature conducted by us, we can state the
following.

We consider it necessary to draw attention to the
fact that in different historical eras, educators of their
time approached the interpretation and understanding
of risk in different ways. At the same time, they found
justification for their conceptual views on the phenom-
enological essence of this phenomenon in religious and
philosophical dogmas characteristic of mass culture,
which are the fundamental basis of the worldview of
people of a particular epochal period.

Thus, with the development of the cultural and sci-
entific potential of humanity, views on the nature of this
phenomenon changed in geometric progression.

As is known, the term "risk™ itself has an ancient
origin and translated from Italian means "to dare". It is
also worth noting that the history of the construction of
the concept of risk is closely related to a person's view
of the future.

In ancient Greece, the mythological worldview
was based on the belief that the future was entirely de-
termined by the will and desires of the gods, and thus
depended on the behavior of man himself.

The rise of world religions, primarily Christianity,
led to uncertainty about the future. It was clear that a
person’s actions determine his chances for a “different”
future both here on Earth and in the afterlife. As a re-
sult, responsibility for the results of his actions ap-
peared.

Later, when it became clear that only God could
not determine the future, a careful and impartial analy-
sis of the problems associated with risk began. Luca, an
Italian professor of mathematics and monk, was one of
the first.

Ultimately, predictions of the future became pos-
sible with the advent of gambling. In this sense, proba-
bility theory was developed in 1654 as a result of col-
laboration between the French mathematician P. Fer-
mat and the inventor, philosopher and mathematician
B. Pascal during the study of gambling. This led to a
significant paradigm shift and technological progress,
which allowed quantitative predictions of the future to
be created. Since then, various predictions, fortune-tell-
ing, and other unscientific practices have been replaced
by scientific prediction systems.

At the beginning of the 18th century, the German
mathematician G. Leibniz proposed an idea that had
previously been substantiated by the Swiss mathemati-
cian J. Bernoulli, who formulated the law of large num-
bers and developed the foundations of statistics. Later,
the French mathematician A. Moivre introduced the
concept of normal distribution and the degree of risk -
standard deviation. D. Bernoulli formulated the concept
of expected utility, on which the modern understanding
of investment theory is based. Bayes' theorem (hypoth-
esis theorem) demonstrated how the degree of aware-
ness of the object of management affects decision-mak-

ing.

That is, the 17th-18th centuries are attributed to
the development of science, the definition of funda-
mental laws and almost all modern risk management
tools.

According to Vishnyakov, risk is part of any hu-
man activity and depends on various circumstances and
elements that can have a good or bad effect on the
choice made. The scientist argues that the competitive
nature of political actors and the generality of socio-po-
litical ties highlight the possibility of not achieving the
desired results.

Risk studies are usually divided into three main
groups:

1. studies focused on the study of external risk fac-
tors, that is, on situations that carry a threat and create
risk.

2. works that analyze a person’s attitude to these
situations and his behavior in conditions of risk.

3. studies that study the psychological traits of an
individual that determine unique reactions, actions and
behavior in risky situations, as well as those traits that
can contribute to the emergence or increase of risk [11].

It is obvious that this kind of schematic and con-
ditional study of the problem of risk is part of a larger
work; in fact, some of the proposed directions even
“overlap” and enhance the content of risk, since both
internal and external factors, as well as their combina-
tions, are facets of the same phenomenon. Neverthe-
less, studies, as a rule, focus on one of the main points
of view that each author chooses to study the problem
of risk, and not on another.

Accordingly, more attention is paid to:

- or an objective, situational approach to the study
of external variables and risk circumstances;

- or a subjective method of studying the activities,
behavior and conduct of an individual in dangerous sce-
narios;

- or research into hybrids (subjective-objective ap-
proach) of the first two methods.

In addition, it is important to draw attention to the
class of studies that focus primarily on internal risk fac-
tors, that is, on the unique psychological features of the
individual that accompany or contribute to or do not
contribute to risk.

Even the definition of the term "risk" includes all
of the above directions.

The position of the first direction, situational or
objective, is that risk is considered from the point of
view of its objective nature. In this context, risk acts as
an objective phenomenon that is associated with uncer-
tainty. It is perceived as a normal, natural state of af-
fairs, and not as something exceptional. Risk is a con-
stant component of reality, one of the ways of its as-
sessment and development. It is also considered an ex-
ternal factor that may pose a threat or potentially lead
to dangerous consequences.

The situation of risk (certainty of probability) is
highlighted in many works that focus on the problem of
decision-making, along with situations of certainty (re-
liability) and uncertainty (unreliability) as the main
conditions (situations) on which the outcome of these
decisions is based.

The fact that the main emphasis is on the objective
nature of danger indicates the predominance of the first
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direction - situational or objective. Below are some def-
initions of risk in this context: an objective phenome-
non, a type of uncertainty; a stable state of the world,
one of the ways of its measurement and development;
an external factor, a threat and a potential danger.

Many works devoted to the topic of risk (certainty
of probability) emphasize the ability to make decisions,
along with situations of certainty (reliability) and un-
certainty (unreliability), as the primary circumstances
(situations) on which the results of decisions are based.

The concept of "situation" is often used in every-
day life, which is understandable, since the analysis of
a specific situation is usually the starting point for mak-
ing a decision. Many researchers believe that the clos-
est term to the word "circumstance" is "situation". So,
T. V. Kornilova in her works notes that a situation is a
set of various circumstances and conditions that form
the environment for a certain activity. Moreover, this
situation can both contribute to and hinder the imple-
mentation of a specific action. According to the author,
a risk scenario can take the following forms:

1) a subject who has several options has objective
chances of achieving the desired result;

2) only subjective assessments can be used to de-
termine the probability of the desired result;

3) a person has access to both objective and sub-
jective probability when choosing and using an option

[8].

A dangerous situation is a form of uncertainty that
arises due to various subjective reasons, the main of
which are the capabilities and limitations of a person in
the perception, assessment and analysis of the situation,
which affect decision-making. Some authors propose to
define risk and uncertainty as “measurable” and “im-
measurable” quantities, respectively, since risk assess-
ment serves as a theoretical basis for decision-making
in modern circumstances [3].

When decisions are made without knowing the
outcome, but knowing the probability of the attributes
of each outcome, there isarisk. V.M. Kolpakov defined
risk as a high probability of adverse outcomes and
losses.

This is a scenario between two extremes: certainty
and uncertainty. This allows us to determine the proba-
bility of each potential outcome, as well as its possible
consequences. In addition, the author lists the lack of
clarity regarding the circumstances surrounding the de-
cision-making process, potential consequences and the
role of the decision-maker as one of the main sources
of uncertainty [8].

Within the framework of this psychological ap-
proach, attempts are made to systematize the factors
that expose an individual to risk. This is reflected in nu-
merical risk classifications that divide risk into groups
based on the achievement of predetermined goals, and
in the search for risk functions that, for example, are
found in economics (innovative, regulatory, protective,
and analytical).

From the above (situational) positions, various
types of risk are identified and described. These include
extraordinary risk (loss of life or health); regulatory and
everyday risk (risk of material losses, unsuccessful
choice of profession and other risks); economic risk;
administrative risk; risk of being subject to legal and

administrative sanctions; risk of losing authority in a
subjectively significant group.

Different risk characteristics are assessed based on
the circumstances. The following types of risk are rec-
ognized and distinguished: professional and non-pro-
fessional; episodic and systematic; foreseen and unex-
pected; justified and unjustified; risk for the sake of the
cause and risk for the sake of oneself; forced risk and
arbitrary risk; biological risk and social risk, etc.

It should be emphasized that the pressure exerted
on a person by situational (objective) dangers varies
both in nature and in content. For this reason, in modern
psychology they are considered as external factors that
influence a person's tendency to act in dangerous situa-
tions.

Among external factors, the concept of "danger" is
particularly emphasized. In this context, risk is consid-
ered as a characteristic of an event or situation that is
accompanied by the presence of danger or uncertainty
and requires a choice between several possible options,
at least one of which may have negative consequences.
The terms "risk”, "danger™" and "uncertainty" are inter-
related and are often used together, but there are certain
differences between them. V.V. Kochetkov notes that
the difference is that the circumstances of risk include
knowledge of the probability of outcomes, while the
conditions of uncertainty do not allow determining the
probability of certain consequences.

In turn, as L. Yakakovytska states, the research
question always remains to identify all conditions
(situational and dispositional) that contribute to or
hinder risk-taking in human actions. Therefore, we see
the consideration of the processes of accepting and
overcoming uncertainty and risk in the context of
studying the holistic functioning of a person’s
intellectual and personal potential, after which
ultimately the realization of the willingness to take a
risk or the decision to refuse it remains as the main
connecting link of multi-directional research on choice.
[3,p. 2]. [7, p. 6], [1; 3;5; 7].

Purpose of the article: To focus attention on the
special theoretical and practical relevance and
importance of studying the problem of “Psychological
features of the influence of risk-taking on decision-
making in the process of professional activity of
specialists in the maritime industry”. To describe the
stages of the scientific research work we conducted. To
familiarize ourselves with the results of the research we
conducted.

Presentation of the main material.

Numerous domestic and foreign scientists study
the  neurobiological and  psychophysiological
foundations of decision-making (Gold and Shadlen,
Kiani and Shadlen, Lieberman, Pennycook, Fugelsang
and Koehler, Bogutska), the characteristics of decision-
making under risk and/or uncertainty (Evans, Gardner
and Steinberg, Kornilova, Reshetylo and Fedotova), the
role of emotions and intuition, as well as biases during
decision-making (Arily, Naqgvi, Shiv and Bechara,
Kahneman and Tversky, Maksud, Finnegan and
Walker), cognitive decision-making styles (Gustavo,
Kahneman, Katsenelinboygen), individual factors of
decision-making (Briggs and Myers, Kornilova and
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Kerimova), age-related features of decision-making
(Reyna, Steinberg, Pomytkina), etc.

Due to the fact that decision-making takes place in
a time dimension, the concept of the “decision-making
process” was developed. This process begins when a
problem scenario arises and ends when the optimal
course of action is chosen to resolve the problem
situation [2].

The need for choice (“we are faced with a problem
situation and the need for a choice”), analysis of options
(“we analyze alternative options”), choice (“we make a
choice”), anticipation (“we live with the choice made”)
are the four main stages of the psychological concept of
decision-making based on the WRAP model of Chip
and Dan Hees. When making a decision, it is very
important to take into account each of these phases.

From the authors’ point of view, the most
important stage of the decision-making process is the
last one: “living with the choice made”. Since anxiety
and fear of unknown possibilities directly affect
decision-making, one important aspect of the decision-
making process that most scientists ignore is the
consequences of our judgments. As a result, it is very
important to take into account the general level of
intelligence, tolerance for risk, tolerance for ambiguity,
and other psychological characteristics when making
judgments.

According to scientists, at each of the defined
stages of decision-making, four different types of
thought traps "await" us:

1. “confirmation bias” refers to the process of
seeking evidence that only confirms our beliefs or as-
sumptions;

2. “narrow vision/narrow frame” refers to an un-
justified restriction of the possibilities being evaluated,
causing us to overlook some of them;

3. “short-term/momentary emotions” that impair
our ability to think rationally and cause us to make bad
decisions;

4. “overconfidence” refers to having too much
faith in our own predictions of the future [12].

To maximize decision-making and prevent these
problems, the authors recommend using the WRAP
model, a four-step approach aimed at optimal choices.
The phases of the procedure are: “expanding possibili-
ties”, “reality checking assumptions”, “achieving dis-
tance before making a decision” together with “prepar-
ing for possible error”. The first letters of the names of
the stages of the process are combined to form the ac-
ronym WRAP. “WRAP” can be translated from Eng-
lish as “wrapping”, “cloaking”. The WRAP model is
perceived as a way of “wrapping” the traditional ap-
proach to decision-making in order to protect against
typical mistakes, biases and traps.

When making a choice, people often choose only
one option. In about 65% of situations, a yes-or-no de-
cision is made; that is, only one alternative is consid-
ered, and a vote is taken based on these options. This
indicates that other options that may be available are
not considered, and the choice is made within a “narrow
framework™ [12].

One solution to avoid falling into the “narrow
framework™ trap is to use the “disappearing options”

approach. What other options do you have in this situ-
ation? When our options “disappear”, our responsibil-
ity is to switch our “spotlights” to search for other op-
tions or solutions that are not immediately obvious or
“highlighted”; multitracking, or the simultaneous eval-
uation of multiple options, allows us to create a “gen-
eral contour” of the problem and a more accurate pic-
ture of the work by combining elements of successful
first options and eliminating unsuccessful ones; we can
also go beyond the company and look at the experience
of competitors, acquaintances, or best practices; we can
also use the ladder to search for distant analogies in an
attempt to find people who have already completed our
task.

Painful decisions often indicate a conflict between
our key priorities. What exactly drives you? Who do
you aspire to become? What option do you think is best
for yourself and your loved ones? Since different peo-
ple may give different answers to these questions, the
WRAP process will not be able to provide a universally
correct answer. Two people may make the same deci-
sion, but each person’s choice may be radically differ-
ent and yet justified for each individual. Therefore, by
identifying and fixing your basic life priorities, you can
greatly simplify the decision-making process.

To avoid the trap of overconfidence according to
the WRAP model, several techniques can be used. One
of them is the creation of future options, which includes
methods such as "pre-mortem analysis" (evaluating the
possible consequences of failure) and "preparation”
(providing alternative strategies for difficult situations).
These techniques help to imagine possible negative
scenarios and better prepare for them. Another im-
portant technique is the establishment of "minefields”,
such as time limits or artificial selection, which allows
you to avoid overconfidence and provide additional
verification of decisions. Both techniques contribute to
a more realistic assessment of the situation and help
prevent excessive self-confidence in decision-making.

John von Neumann developed the theory of utility
maximization, according to which decisions are made
in order to achieve maximum benefits. It emphasizes
that in the process of choice, a person seeks to choose
the most advantageous option. An interesting concept
is the concept of constrained optimality, which involves
choosing the best action given the available constraints.

Further development of these ideas was reflected
in the theory of bounded rationality, which states that a
person makes decisions by searching for an alternative
that meets certain criteria. Within the rationalist para-
digm, much attention is paid to the development of
models that help solve complex problems under condi-
tions of conflicting goals. It is also important to analyze
the factors that influence the selection of the necessary
information and mental operations to achieve the opti-
mal solution [12].

In order to implement the goal and objectives of
the study, an empirical study of the influence of risk-
taking on decision-making in the professional activities
of specialists in the maritime industry was conducted.

The purpose of the study is to determine and study
the indicators of risk-taking that affect decision-making
in the professional activities of specialists in the mari-
time industry.
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The purpose of the study determines the need to
set and solve the following tasks:

1) to conduct an analysis of the psychological and
methodological literature on the problem of studying
risk-taking and the decision-making process in profes-
sional activities;

2) to select reliable and valid psychodiagnostic
methods for assessing risk-taking and decision-making
that meet the goal and objectives of the study;

3) to conduct a research-experimental study to de-
termine the influence of risk-taking on decision-making
in the professional activities of specialists in the mari-
time industry;

4) to develop methodological recommendations
for reducing the influence of risk-taking on decision-
making in the professional activities of specialists in the
maritime industry.

After conducting a theoretical and methodological
analysis of the concepts of "risk", "risk appetite" and
"decision-making in professional activities", a group of
respondents was selected. The empirical study involved
60 men aged 28 to 46, who are specialists in the mari-
time industry and regularly go on ship voyages.

When conducting the research experiment, the fol-
lowing methods were used: testing to identify risk pro-
pensity and decision-making, as well as the correlation
method to establish the influence of risk propensity on
decision-making in the professional activities of a spe-
cialist in the maritime industry.

There were three stages to conduct an empirical
study of the influence of risk propensity on decision-
making in the professional activities of specialists in the
maritime industry.

At the first stage of the study, theoretical infor-
mation on this issue was studied and analyzed, research
methods were selected, a sample was formed, and
method forms were prepared. The second stage is an
empirical study of risk propensity on decision-making
in the professional activities of specialists in the mari-
time industry. The third stage is the interpretation and
analysis of the data obtained during the study.

Decision-making under risk is an important aspect
of the professional activities of maritime specialists. In
such conditions, decisions are often made taking into
account available, but incomplete or uncertain data,
which creates risky situations. The main challenge for
specialists is the need to quickly and effectively assess
the probability of possible outcomes, taking into ac-
count potential threats and benefits.

Risk in the decision-making process can be asso-
ciated with various aspects: technical, economic, envi-
ronmental, social and other factors affecting maritime
operations. For example, decisions regarding the ves-
sel's route, loading or unloading cargo, or conducting
rescue operations can have serious consequences for
both people and the environment.

Professional activities in the maritime sector re-
quire specialists to have a high ability to make decisions
under uncertainty. Here, such qualities as risk toler-
ance, stress resistance, analytical skills, the ability to
predict the consequences of decisions and responsive-
ness to changing circumstances come to the fore.

Risk-taking can be both an advantage and a disad-
vantage in professional activities. On the one hand, it

allows specialists to act decisively in situations requir-
ing quick decision-making. On the other hand, exces-
sive risk-taking can lead to underestimation of potential
dangers and, as a result, to making wrong decisions [3].

Understanding the mechanisms of decision-mak-
ing under risk and the impact of risk appetite on them
is critical to ensuring the effectiveness and safety of
professional activities in the maritime industry.

Decision-making under risk is a complex process
that includes several key mechanisms. These mecha-
nisms determine how maritime industry specialists as-
sess the situation, choose possible actions and make a
final decision under conditions of uncertainty. Since the
decisions they make can have significant consequences
for the safety of people, ships and the environment, un-
derstanding these mechanisms is critical.

The first stage in decision-making is risk assess-
ment, where the probability and possible consequences
of different scenarios are determined. Specialists ana-
lyze the situation, taking into account available infor-
mation, historical data, forecasts and their own experi-
ence. In the maritime industry, this process may include
the analysis of weather conditions, technical condition
of ships, navigational conditions, etc. The main task at
this stage is to identify potential threats and opportuni-
ties in order to form a clear idea of the level of risk [9].

After risk assessment, specialists use different ap-
proaches to decision-making. This can be an intuitive
approach, when the decision is made based on experi-
ence and knowledge, or a more formal approach, where
mathematical models and algorithms are used. Depend-
ing on the level of uncertainty and available infor-
mation, decisions can be made quickly or after a de-
tailed analysis of all possible options. For example, in
conditions of acute risk (storm, technical accident), de-
cisions are often made instantly, while strategic deci-
sions (route planning, fleet management) require more
in-depth analysis.

Psychological factors such as risk appetite, fear
and self-confidence play an important role in decision-
making. Specialists with a high risk appetite may be
more willing to make unconventional decisions or risky
actions. However, overconfidence or, conversely, fear
can lead to unfounded or overly cautious decisions. In
the maritime industry, this can manifest itself in deci-
sions related to routing in dangerous conditions or man-
aging cargo operations in unstable situations.

Another important mechanism is the development
of possible alternative solutions and their evaluation.
Specialists must clearly understand all available op-
tions and the possible consequences of each of them,
including both positive and negative scenarios. In the
maritime industry, for example, this may be a choice
between different routes through dangerous areas,
where each route has its own advantages and risks.

After analyzing all possible options and assessing
the risks, specialists make a final decision, which is the
result of a balanced approach that takes into account all
the collected data, possible consequences and personal
experience. It is also important to take into account the
specialist’s ability to act under stress and his willing-
ness to take responsibility for the decision made.
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The final stage is monitoring and adjusting the de-
cision. After making a decision, it is important to con-
stantly monitor its implementation and, if necessary,
adjust actions during implementation. This allows you
to respond to changing conditions in a timely manner
and minimize negative consequences. In the maritime
industry, where situations can change very quickly, ef-
fective monitoring and the ability to adapt to new con-
ditions are key to successfully completing the tasks set.

Thus, decision-making mechanisms under risk
conditions are a complex process that takes into
account various factors and affects the efficiency and
safety of professional activities in the maritime
industry.

Based on the analysis of existing methods for
studying risk propensity and decision-making, we
selected the following:

1. Test "Diagnosis of the degree of readiness for
risk" by G. Schubert [20];

2. Questionnaire
Shmelyov [20];

3. Melbourne questionnaire "Decision-making"
(MOPR) by Mann, Barnett, Redford, Ford (adapted by
T. Kornilov) [29].

4. Scale for assessing the features of systemic
decision-making by T. V. Ryabova (SHOOSPR).

As a result of our empirical research, we obtained
the following results.

High risk appetite in 20% of respondents. This
means that every fifth respondent demonstrates a sig-
nificant tendency to take risky actions. In the context of
a seafarer's work, such a high level of risk means the
ability to make decisions even in very dangerous or un-
certain situations without significant hesitation. These
seafarers are usually ready to act immediately in crisis
situations, such as severe storms, ship emergencies,
collisions with other ships or even threats to life. Their
determination allows them to make decisions quickly,
which can be vital in conditions such as explosions or
fires on board, where every second is important.

Such a level of risk can be due to several factors.
First of all, it can be a consequence of extensive expe-
rience working at sea in extreme conditions. The more
time a seafarer spends in high-risk situations, the more
he adapts to such conditions, building confidence in his
decisions. It is important to note that people with a high
risk appetite may have adventurous personality traits,
including a desire to test themselves in difficult condi-
tions or to prove their skills in critical situations. While
such a risk appetite allows them to react quickly to dan-
gers, it also increases the likelihood of mistakes due to
overconfidence and underestimation of the threat. High
levels of risk in such cases can lead to impulsive deci-
sions or disregard for safety rules, which in the seafar-
ing profession can have disastrous consequences. In or-
der to reduce the possible negative consequences of a
high risk appetite, it is important to develop training
that improves the skills of analyzing risky situations
and directs the impulsiveness of seafarers in a construc-
tive direction. Such training can help professionals with
a high risk appetite better understand when it is advisa-
ble to make risky decisions and when it is better to act
more cautiously.

"Risk propensity” by O.

Average risk appetite in 63.3% of respondents.
This is the largest group of respondents demonstrating
moderate risk appetite. In the professional activities of
seafarers, an average risk appetite means that these spe-
cialists are able to analyze the situation and make in-
formed decisions where the risk is present but con-
trolled. They do not shy away from complex and poten-
tially dangerous tasks, but make decisions based on
preliminary analysis, weighing the possible conse-
quences. In the practice of a seafarer, such behavior is
optimal, as it allows you to avoid both excessive adven-
turism and paralysis due to fear of danger.

Seafarers with an average risk appetite usually
demonstrate good stress tolerance and the ability to
work in a team, where their decisions may be criticized
by colleagues or management. For example, when nav-
igating in difficult conditions (such as narrow straits or
areas with high shipping traffic), they will act strictly
according to protocol, but will not be afraid to take a
risky decision if it helps to avoid danger. At the same
time, their level of risk-taking allows them to work ef-
fectively even in difficult conditions, when time for re-
flection is limited, but it is important not to cross the
safety line.

The reasons for this result may be related to pro-
fessional training and work experience. Maritime spe-
cialists receive training in risk management, where spe-
cial attention is paid to the development of skills in pre-
dicting and analyzing hazards. This balanced approach
ensures the safety of the crew, ship and cargo, but at the
same time allows them to act quickly and confidently
in situations where risk cannot be avoided. A medium
level of risk-taking is most desirable for seafarers, as it
combines caution with the ability to act in difficult con-
ditions. Such specialists are likely to have a positive im-
pact on the work environment, as they maintain disci-
pline and do not shirk responsibility.

Low risk aversion in 16.7% of respondents.
This group of respondents demonstrates high caution
and a tendency to avoid risky situations. In the seafar-
ing profession, this means that such professionals pre-
fer not to participate in making decisions related to risk,
or do so with a long delay. They may choose safer op-
tions, even if this slows down work or limits the crew's
ability to react to danger. In everyday work, this may
manifest itself in excessive caution when performing
routine operations or when making decisions in condi-
tions of deteriorating weather conditions.

Low risk aversion can be both a positive and a neg-
ative trait. On the one hand, such seafarers can avoid
unnecessary risks and ensure greater safety on board.
For example, they are not inclined to violate protocols
or ignore safety regulations. This can be useful in stable
conditions where it is important to follow standard pro-
cedures, especially when working with hazardous ma-
terials or complex equipment, where any mistake can
lead to serious consequences. On the other hand, exces-
sive caution can be a hindrance in critical situations
where speed of reaction is key. For example, in acci-
dents or during the evacuation of a ship, it is important
to make decisions quickly and with a certain amount of
risk to avoid greater losses. A low level of risk tolerance
can slow down the decision-making process, which in-
creases the risk for the entire crew. The reasons for such
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caution may be related to the individual psychological
characteristics of the seafarers or insufficient confi-
dence in their own abilities. It may also be a conse-
quence of insufficient experience in critical situations
or working in conditions where the risk was minimal.

Analysis of the results shows that most seafarers
have an average level of risk tolerance, which is opti-
mal for work in the maritime industry. Such a balanced
approach allows them to act confidently and thought-
fully in conditions of uncertainty. At the same time, a
significant part of seafarers demonstrates either a high
level of risk tolerance (20%), which can be useful in
extreme situations, or a low level (16.7%), which indi-
cates their caution and desire for stability, but can slow
down decision-making in critical situations.

We have compared the indicators based on the re-
sults of the test "Diagnostics of the degree of readiness
for risk" by G. Schubert and the questionnaire "Risk
tolerance" by O. Shmelev.

High risk-taking (21.7%) and risk-taking (20%)
levels. These results show that approximately 20% of
respondents are both risk-taking and risk-prone. This
means that these professionals are not only able to make
quick decisions under uncertainty (risk-taking), but
also have an intrinsic tendency to seek risk (risk-tak-
ing). It is important for these 20% of professionals to
assess situations correctly, as their risk-taking may in
some cases lead to excessive risk-taking when it is not
justified. For example, in situations where reasonable
caution would be more appropriate, they may make too
quick and bold decisions, which increases the likeli-
hood of errors. This is critical for maritime activities,
where risky decisions can have major consequences.

Average risk-taking (63.3%) and risk-taking
(63.3%) levels. Most respondents show a congruence
between average risk-taking and risk-taking. This
means that these professionals have a balanced attitude
towards risk: they are not too eager for risky situations,
but they do not shy away from them either. Their deci-
sions are usually well thought out, and they are able to
control risk. Such a balanced group can be the most ef-
fective in the maritime sector. They approach risky sit-
uations with caution, but can make quick decisions
when necessary. This indicates an optimal approach to
work, where it is necessary to combine speed of re-
sponse with prudence. This approach allows you to
function effectively in the high-risk conditions charac-
teristic of the industry.

Low level of readiness (15%) and inclination
(16.7%) to risk. These respondents’ readiness and in-
clination to risk are also correlated: they not only do not
seek risky situations, but they are also not ready to act
quickly in such conditions. These specialists are char-
acterized by caution, which can be a positive aspect in
stable or predictable conditions. However, in the mari-
time industry, where decisions often have to be made
under conditions of uncertainty, such caution can be-
come an obstacle. Their indecision or excessive caution
can delay making important decisions, which in critical
situations can have negative consequences. This is a
group of specialists who may need additional training
to improve their ability to make decisions under risk.

The coincidence of the levels of readiness and in-
clination to risk (approximately 63% of respondents

have an average level of both indicators) indicates a
strong relationship between these categories. This
means that risk-taking, as a personality trait, influences
how maritime professionals respond to risk in real-
world situations. Those who are risk-averse tend to be
more willing to act in risky situations, and vice versa.

A high level of risk-taking and risk-taking can
contribute to effective response to crisis situations, but
in the absence of sufficient analysis, it can increase the
likelihood of errors.

A medium level is the most desirable in most pro-
fessional situations, as it provides sufficient caution
without sacrificing speed of decision-making.

A low level indicates the need for increased train-
ing to better adapt to risky situations in maritime activ-
ities.

The results of the tables demonstrate that most
maritime professionals have an average risk tolerance
and willingness to take risks, which is optimal for mak-
ing informed decisions in their professional activities.
However, groups with high and low risk levels may
need additional training and attention, as their behavior
in extreme conditions may be less effective.

The methodological recommendations include a
training program aimed at reducing the impact of risk
tolerance on decision-making in the professional activ-
ities of maritime professionals. The program contains
four main modules, each of which develops specific
competencies necessary to reduce the impact of risk on
decision-making.

Module 1. Managing risk appetite through self-
regulation.

The purpose of the module is to reduce the impact
of risk appetite on decision-making by developing self-
regulation skills, controlling emotions and stress. This
module aims to help maritime professionals develop
the ability to maintain a cool head and rationality when
making decisions in complex, risky situations.

Relevance. Maritime professionals often work in
conditions of high uncertainty and risk, which can
cause emotional stress, anxiety, and even panic. During
such situations, personal risk appetite can provoke rash
or impulsive decisions, which increases the likelihood
of errors. Therefore, it is important to teach profession-
als to correctly assess their emotions and manage them
in order to minimize the impact of risk appetite on the
decision-making process.

The main objectives of the module:

1. Familiarization with the concept of risk appetite
and its impact on decision-making. Training partici-
pants will receive theoretical information about the na-
ture of risk and personal risk-taking behavior. It will
explain how emotional states such as anxiety, fear, or
overconfidence can increase or decrease risk in deci-
sion-making;

2. Developing self-observation. Participants will
learn to recognize emotional states that arise in situa-
tions of increased risk and identify moments when risk-
taking begins to influence their decisions. This self-ob-
servation will allow professionals to better understand
their own reactions and regulate them;
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3. Training in stress management and self-regula-
tion techniques. Professionals will learn practical meth-
ods for managing emotions and reducing stress levels.
Such methods will include:

- breathing techniques. Exercises that help reduce
anxiety and calm the nervous system (for example, the
“deep breathing” technique, which allows you to
quickly restore calm in a stressful situation);

- progressive muscle relaxation. This technique al-
lows you to reduce physical tension that occurs as a re-
sult of emotional stress and helps restore relaxation of
the body;

- cognitive restructuring methods. A technique
that helps you rethink negative thoughts and emaotions
that can lead to impulsive decisions. Participants will
learn to question their own emotional reactions and re-
view them through the prism of rational thinking;

4. Studying mindfulness techniques. These prac-
tices help increase the level of conscious control over
their own reactions in stressful situations. Mindfulness
consists in participants learning to focus on the present
moment, accept their emotions without judgment and
thus reduce their level of anxiety;

5. Recognizing signs of impulsive behavior. Par-
ticipants will learn how to recognize signs of impulsive
decisions and take steps to control them. This includes
recognizing physiological (e.g., rapid heartbeat) and
cognitive (e.g., the urge to act quickly without careful
analysis) signs.

Module methods and techniques:

1. Theoretical part. Lecture presentation with vis-
ualization on the impact of risk-taking on decision-
making. Participants will learn about the psychophysi-
ological mechanisms that are activated in stressful sit-
uations and will receive explanations about practical
tools for managing these reactions;

2. Practical part:

- breathing exercises - participants will learn sim-
ple and effective breathing techniques for quick calm-
ing. One example is the “4-7-8” technique, which helps
reduce anxiety, stabilize the heartbeat and calm the
nervous system. This technique consists of inhaling
through the nose for 4 seconds, holding the breath for 7
seconds and exhaling through the mouth for 8 seconds;

- progressive muscle relaxation - the trainer will
guide participants through sequential muscle relaxation
exercises, where they will learn to tense and relax dif-
ferent muscle groups to reduce physiological tension;

- Mindfulness exercises - participants will try a
few simple exercises to increase conscious awareness,
such as focusing on their breathing or focusing on phys-
ical sensations in their body. This will help them learn
to quickly return to a state of calm and remain rational.

3. Cognitive self-reflection exercises. Participants
will work on exploring their own cognitive models in
risky situations. They will analyze how their emotions
and thoughts affect their tendency to make risky deci-
sions, and learn to apply cognitive restructuring to pre-
vent impulsive actions;

4. Group discussions and reflection. Participants
will discuss their own experiences and learning with
other group members, which will help them to under-
stand the importance of self-regulation. The discussion
will allow them to analyze personal cases where risk-

taking influenced decisions and identify strategies to
better manage their reactions in the future.

Expected outcomes of the module:

- participants will gain a clear understanding of
how risk-taking affects decision-making under stressful
conditions;

- develop self-monitoring and self-control skills
that will help them recognize and avoid impulsive de-
cisions;

- learn effective stress management techniques
that can be used to maintain calm during critical situa-
tions;

- improve self-regulation skills that will allow
them to make more informed and informed decisions,
minimizing the negative impact of emotions and stress
on their professional activities.

This module is the foundation for the following
stages of the training, as it helps participants lay the
foundation for further development of team risk man-
agement skills and decision-making under uncertainty.

Module 2: Communication and Interaction in Risk
Environments.

The aim of the module is to teach maritime profes-
sionals to communicate and interact effectively in high-
risk and stressful environments. Since work at sea is of-
ten associated with critical situations where it is im-
portant to quickly exchange information and make col-
lective decisions, this module aims to improve team
communication skills, which will help reduce the im-
pact of personal risk tolerance on the overall work out-
come.

Relevance. In complex and risky environments,
communication plays a crucial role in coordinating ac-
tions and making decisions. Maritime professionals of-
ten deal with uncertain situations where clear and rapid
communication of information is key to successful
problem solving. Communication deficiencies can lead
to incorrect decisions or delays, which increases the
risk to the crew and the vessel. It is especially important
to consider that in stressful situations, risk tolerance can
increase, which increases the need for clear information
exchange and collective decision-making.

The main objectives of the module:

1. Familiarization with the principles of effective
communication in risk conditions. Participants will
learn about the features of communication in critical
situations and how stress and risk-taking can affect
team interaction. This will allow them to recognize
when their own emotions or risk-taking affect commu-
nication and decision-making;

2. Development of active listening skills and clear
information transfer. One of the key problems in com-
plex situations is incomplete or incorrectly perceived
information transfer. Participants will learn active lis-
tening methods, which will help to better understand
colleagues and reduce the risk of errors due to misun-
derstanding;

3. Practice feedback techniques. Participants will
learn how to provide constructive feedback in stressful
conditions to improve team interaction. This will help
to ensure correct perception and transfer of infor-
mation, even under pressure;

4. Training in team conflict resolution. Different
approaches to risk can become a source of conflict in
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the team. Participants will learn conflict resolution
techniques, including assertive communication, which
allows them to express their thoughts constructively
and prevent conflicts that can escalate under stressful
conditions;

5. Developing leadership skills in high-risk situa-
tions. In addition to communication skills, this module
will help participants learn how to take a leadership role
in complex situations when it is necessary to organize
and coordinate the work of a team, directing it to make
informed decisions.

Module methods and techniques:

1. Theoretical part:

- familiarization with the basic principles of com-
munication under stress. Participants will learn how
emotional states and stress affect the ability to perceive
and transmit information. The basic rules of effective
communication will be considered: clarity, concise-
ness, attentiveness to non-verbal signals;

- consideration of the features of risky situations
in the professional activities of maritime specialists,
when fast and accurate communication is a key factor
in successfully overcoming the problem. Participants
will be shown how a tendency to take risks can lead to
making overly bold decisions due to lack of infor-
mation or incorrect perception of the situation;

2. Practical part:

- active listening exercises. Participants will work
in pairs or small groups, practicing the ability to listen
carefully to each other and paraphrase the information
received to confirm it. These exercises will help im-
prove the ability to accurately perceive and transmit in-
formation even in stressful conditions;

- role-playing games on effective communication
under stressful conditions. Using risk scenarios, such as
sudden equipment failure or changing weather condi-
tions, participants will practice communication where
it is important to convey information quickly and accu-
rately. In such exercises, each team member will have
their own role, and their ability to communicate will de-
termine the success of solving the problem;

- simulation of real-life work situations. Condi-
tions similar to those encountered in maritime activities
(for example, shipboard emergencies) will be created,
where participants will work as a team to solve a prob-
lem. This will help them understand how risk-taking
can affect their perception of information and how co-
ordinated communication can reduce the risk of wrong
decisions;

- practicing feedback techniques. Participants will
learn how to provide feedback correctly to improve the
effectiveness of interaction under stressful conditions.
They will learn how to identify and correct communi-
cation errors without increasing the level of tension in
the team;

3. Cognitive-behavioral exercises for conflict res-
olution:

- participants will study different types of conflicts
that can arise due to different approaches to risky situ-
ations. They will practice assertive communication ex-
ercises, which allow you to express your position con-
structively, reducing the risk of conflict escalation in
critical situations. Special attention will be paid to the

techniques of "I-messages”, which help to avoid accu-
sations and focus on solving the problem;

4. Leadership development exercises:

- participants will practice team management in
risky conditions. These can be simulations of emer-
gency situations on a ship, where one of the participants
will act as a leader who will coordinate the team's ac-
tions, make decisions and transmit appropriate instruc-
tions. This approach will help develop the skills of
making informed decisions under pressure and stress;

5. Group discussions and feedback:

- Participants will discuss the difficulties they en-
countered during the exercises and analyze their com-
munication mistakes and successes. This will allow
them to gain a deeper understanding of their own
strengths and weaknesses in interacting with others in
risky situations.

Expected results of the module:

- participants will develop active listening skills
and learn to convey information clearly and quickly un-
der stress;

- effective communication and team interaction
skills will improve, which will reduce the risk of wrong
decisions due to communication errors;

- participants will learn to provide constructive
feedback, which will contribute to the coordinated
work of the team in conditions of increased risk;

- develop conflict resolution skills and will be able
to avoid the escalation of conflicts in stressful situa-
tions;

- improve their leadership qualities, which will al-
low them to take responsibility for the team in critical
conditions and coordinate its actions in order to reduce
the overall risk.

This module is an important part of the training,
since the success of many decisions in the maritime in-
dustry depends on high-quality communication. Coor-
dinated team interaction and effective exchange of in-
formation will help minimize risks and improve the
overall efficiency of specialists.

Module 3: Developing Risk Analysis and Deci-
sion-Making Skills

The aim is to teach maritime professionals meth-
ods of risk analysis and making informed decisions un-
der uncertainty. This module aims to develop critical
thinking and the ability to weigh different options for
action, taking into account possible consequences,
which will reduce the negative impact of risk aversion
on the decision-making process.

Relevance. In the professional activities of mari-
time professionals, situations often arise when deci-
sions need to be made under conditions of limited or
incomplete information, high time pressure and signif-
icant risk. Risk aversion can lead to impulsive or exces-
sively risky decisions, which can have serious conse-
quences for the safety of the crew and the vessel. There-
fore, it is important to teach specialists methods of ef-
fective risk analysis and decision-making, which will
reduce the likelihood of errors.

The main objectives of the module:

1. Familiarization with the basic principles of risk
analysis. Participants will learn about methods for as-
sessing risk situations, which include an analysis of po-
tential threats, the likelihood of negative consequences
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and strategies for minimizing risks. This will allow
them to better understand when it is necessary to resort
to risky decisions and when it is worth avoiding risk;

2. Learning to evaluate decision options in risky
situations. Participants will learn how to analyze differ-
ent options for action, taking into account their poten-
tial consequences, benefits and risks. They will learn to
determine the most rational option with a minimum
level of risk and maximum benefits;

3. Developing the ability to make decisions
quickly under stress and pressure. In complex and fast-
paced situations, decisions must be made quickly. Par-
ticipants will learn to work under limited time and pres-
sure, while maintaining the ability to rationally assess
the situation;

4. Recognizing cognitive biases and avoiding er-
rors. Participants will learn cognitive errors that can oc-
cur in the process of making decisions under the influ-
ence of stress or a tendency to risk. This will allow them
to avoid such mistakes as overconfidence or overesti-
mation of the probability of success;

5. Developing decision-making strategies in
teams. Participants will learn to make effective deci-
sions not only individually but also as a team, using col-
lective knowledge and experience to make the most in-
formed decisions;

Module methods and techniques:

1. Theoretical part:

- participants will get acquainted with the main
models of risk analysis, such as the "scenario method"
(assessment of possible scenarios of development of
events), the "decision tree method" (determination of
the probabilities of each of the decision options and
their consequences), as well as "benefit-risk analysis"
(assessment of the balance between risk and expected
benefits from the adopted decision);

- the main cognitive biases will be considered,
such as the "fog of war" effect (perception of a situation
in stressful conditions as riskier than it actually is), the
"overconfidence effect" (overestimation of one's capa-
bilities) and the "availability bias" (tendency to make
decisions based on the latest information, rather than
objective analysis);

2. Practical part:

- analysis of cases of real risk situations. Partici-
pants will consider real situations that maritime indus-
try specialists face, analyze possible risks and conse-
quences of different options for action. Each case will
be examined from the perspective of making optimal
decisions in a situation of uncertainty;

- exercises for rapid decision-making under pres-
sure. Conditions will be created where participants will
have limited time to make decisions in simulated risky
situations. These may be ship accidents, unexpected
weather changes or other critical events. Participants
will have to quickly assess the situation, analyze op-
tions for action and make decisions. After each simula-
tion, an analysis will be conducted of how the decision
made affected the situation;

- simulation of decision-making in a team. Partic-
ipants will work in groups to make collective decisions
in complex situations. This will help them learn to use
the knowledge and experience of each team member,
combining them to make the most informed decision.

During the simulations, the roles of the leader and team
members will be practiced so that each participant has
the opportunity to try out different approaches to solv-
ing problems;

3. Cognitive exercises to eliminate biases:

- participants will perform exercises to identify
and correct cognitive biases that arise when making de-
cisions. For example, the “long-term thinking exer-
cise”. Participants will be forced to imagine the conse-
quences of each decision option for the long term,
which will help them avoid making decisions with only
short-term benefits;

- the “Devil’s Advocate” technique. During a col-
lective decision-making process, the participant who
acts as the “devil’s advocate” should find possible
flaws in the chosen solution or suggest risks that may
have been ignored by other team members. This will
help avoid “groupthink”, when the group tends to fol-
low the general opinion without critical analysis;

4. Exercises to balance risk and benefit:

- participants will perform exercises aimed at as-
sessing the benefits and risks of each solution option.
They will learn to weigh the pros and cons of each
choice, reducing the tendency to be too risky or too cau-
tious;

5. Group discussions and decision analysis:

- After each exercise, participants will analyze the
decisions made in the group. This will allow them to
better understand how others approach risk assessment
and what factors influence decision-making. Partici-
pants will be able to receive feedback from their peers
and the trainer, which will help them improve their de-
cision-making skills.

Expected outcomes of the module:

- participants will learn to effectively analyze
risks, assess different options for action and their con-
sequences;

- improve the ability to make informed decisions
under time constraints and stress;

- gain knowledge about cognitive biases and skills
to recognize and correct them;

- develop the ability to work in a team to make
collective decisions, using the knowledge and experi-
ence of other team members;

- learn strategies to reduce the impact of personal
risk tolerance on the decision-making process.

This module is one of the key ones in the training,
as it focuses on developing critical skills necessary for
effective risk management in the professional activities
of maritime professionals. It aims to provide partici-
pants with the tools to make informed and rational de-
cisions even in the most difficult conditions.

Module 4: Managing Teamwork in Risk Environ-
ments

The goal is to develop in participants the skills of
effective team interaction, coordination and support in
conditions of increased risk and uncertainty. The mod-
ule is aimed at strengthening team cohesion, which is
critical for minimizing errors in complex situations and
ensuring safe and rational decision-making in risk en-
vironments.

Relevance. In the maritime industry, coordinated
team work is a key factor in successfully resolving any
critical situations. With a high level of risk, when every
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second counts, the interaction between crew members
must be as effective as possible. At the same time, the
risk-taking tendency of individual team members can
negatively affect the collective decision, which in-
creases the likelihood of errors and threats to the safety
of the vessel. Therefore, it is important to teach special-
ists to effectively interact in a team, support each other
and make coordinated decisions, reducing the impact of
individual risk-taking tendencies.

The main objectives of the module:

1. Development of team interaction skills in con-
ditions of stress and risk. Participants will learn to work
as a single, cohesive team, even in stressful situations
where the presence of risk can increase tension. This
will reduce the risk of wrong decisions due to lack of
team coordination;

2. Strengthening trust in the team. Participants will
learn to trust each other, which will improve team per-
formance in high-risk environments. Trust between
team members is key to ensuring reliable interaction
and quick decision-making;

3. Development of leadership qualities in crisis sit-
uations. Participants will gain knowledge and skills that
will help them take a leadership role in critical situa-
tions. This will allow them to more effectively coordi-
nate team actions and make informed decisions in
stressful conditions;

4. Learning strategies for resolving conflicts in a
team. In stressful conditions, conflicts can arise due to
different approaches to risky decisions or personal am-
bitions. Participants will learn to avoid conflicts and
find compromises to maintain team cohesion;

5. Practicing techniques for mutual support and as-
sistance in risky situations. Participants will learn to ef-
fectively support each other in difficult situations,
which will help reduce stress levels and increase the ef-
fectiveness of teamwork.

Module methods and techniques:

1. Theoretical part:

- participants will gain knowledge about the basic
principles of teamwork in risk conditions, as well as
how stress and risk-taking can affect team dynamics.
Special emphasis will be placed on the importance of
coordination and the role of the leader in a team during
crisis situations;

- models of leadership in risk conditions will be
considered, in particular "situational leadership”, where
the leader adapts his management style depending on
the specific situation and the level of risk. Participants
will learn about different approaches to leadership in
stress conditions and how to choose the right tactics for
interacting with the team;

2. Practical part:

- simulation of emergency situations. Participants
will participate in simulation exercises that simulate
real emergency situations on a ship, for example, tech-
nical malfunctions or adverse weather conditions. Par-
ticipants must coordinate their actions, maintain com-
munication and make joint decisions in conditions of
limited time and high risk. After each simulation, an
analysis of teamwork will be conducted, identifying
how coherence was achieved and what needs to be im-
proved;

- exercises to strengthen trust in the team. Partici-
pants will perform exercises aimed at increasing the
level of trust between team members. One such exer-
cise may be the "blind guide”, where one participant,
blindfolded, must perform tasks according to the in-
structions of other team members. This will help par-
ticipants learn to trust each other and rely on infor-
mation from colleagues, even in stressful conditions;

- role-playing games on leadership in crisis situa-
tions. Participants will play the role of a leader in risky
situations, where they will have to organize a team to
respond quickly to a problem. They will learn to dis-
tribute tasks, maintain communication and make in-
formed decisions. This exercise will allow each partic-
ipant to test themselves as a leader and understand
which approaches to leadership are most effective in
risky conditions;

- resolving conflicts in the team. Participants will
learn to resolve conflicts that may arise during deci-
sion-making under stressful conditions. The techniques
of “assertive communication” will be used, which al-
low you to express your thoughts and positions without
violating the rights of others, as well as find compro-
mises in conflict situations. The exercise involves ana-
lyzing conflict scenarios, where participants must offer
strategies for solving problems without resorting to ag-
gression or passivity;

- mutual support techniques. Participants will
practice providing psychological support to each other
under stress, which will help maintain team cohesion.
This exercise will be based on real situations when crew
members must support each other in difficult moments.

3. Group discussions and reflection:

- after each exercise, participants will have the op-
portunity to discuss their actions and the behavior of the
team as a whole. They will analyze what helped to
achieve success in teamwork and what could be im-
proved. The discussion will provide a better under-
standing of how team dynamics work during stressful
situations and how to reduce the risk of making bad de-
cisions due to ineffective communication or lack of co-
ordination.

Expected results of the module:

- participants will learn to work in a team under
stressful conditions, coordinating each other's actions
to make rational decisions;

- improve leadership skills and develop the ability
to effectively manage a team during critical situations;

- develop trust between team members, which will
increase the level of interaction and coordination in dif-
ficult conditions;

- learn to resolve conflicts under risk and stress,
maintaining a positive microclimate in the team;

- master techniques for mutual support under risk,
which will help reduce the level of stress in the team
and increase the efficiency of the team as a whole.

This module will help participants not only im-
prove their own efficiency under stressful conditions,
but will also teach them to coordinate the actions of the
entire team, which will reduce the risk of errors and en-
sure coordinated work during critical situations at sea.

The final part of the training. Effectiveness assess-
ment



Annali d’Italia Ne63/2025

54

To assess the effectiveness of these methodologi-
cal recommendations, participants will undergo a series
of tests aimed at determining the level of risk tolerance
before and after the training. The assessment will also
include an analysis of participants’ behavior during
simulations and a survey to determine the level of sat-
isfaction with the training and changes in the approach
to decision-making.

Assessment methods:

- questionnaires and questionnaires. Assessment
of the level of risk tolerance, stress tolerance, and deci-
sion-making skills;

- observation. Assessment of participants’ behav-
ior during simulations and their interaction in a team;

- feedback. Participants will provide feedback on
changes in their professional activities after the train-
ing.

Expected results of the training:

- reduction of the influence of risk tolerance on de-
cision-making;

- improvement of skills in analyzing risk situations
and making informed decisions;

- increase in the effectiveness of teamwork and
communication;

- increase in the level of stress tolerance and self-
regulation, which will help reduce the risk of making
wrong decisions in difficult conditions.

These methodological recommendations are
aimed at developing the necessary skills in maritime
specialists to reduce the negative impact of risk toler-
ance on their professional activities, which will contrib-
ute to increasing work efficiency and reducing the level
of professional risks.

Conclusions

Thus, the goal of identifying and studying risk-
proneness indicators that affect decision-making in the
professional activities of maritime industry specialists
was achieved.

In the course of the work, the object of the study
was studied - risk-proneness and the decision-making
process of maritime industry specialists, as well as the
subject of the study - experimental research on the in-
fluence of risk-proneness on decision-making in the
professional activities of maritime industry specialists.

Using the selected theoretical methods: analysis,
systematization of scientific, theoretical and methodo-
logical approaches, etc.; empirical methods, the follow-
ing research tasks were implemented.

Regarding decision-making, we found that this
process is multi-component and depends on a number
of psychological, cognitive and emational factors. De-
cision-making in the professional activities of maritime
industry specialists is characterized by a high degree of
responsibility and often occurs in conditions of time
shortage and incomplete information. Effective deci-
sion-making depends not only on the analytical abilities
of the specialist, but also on his ability to quickly adapt
to new conditions, assess risks and make decisions
based on intuition and experience. Risk appetite di-
rectly affects the decision-making process, as profes-
sionals with a high level of risk appetite are more likely
to make quick but less well-founded decisions, which
can both improve efficiency and increase the likelihood
of errors.

To solve the second problem, reliable and valid
psychodiagnostic methods adequate to the goals and
objectives of the study were selected. Subjective-eval-
uative research methods are effective and more com-
mon methods in psychology. Therefore, the study was
carried out using a psychodiagnostic block, which in-
cluded the following methods: the test "Diagnosis of
the degree of readiness for risk" by G. Schubert; the
questionnaire "Risk Propensity” by O. Shmelev; the
Melbourne questionnaire "Decision Making" (MOPR)
by Mann, Barnett, Redford, Ford (adapted by T.
Kornilov); the scale for assessing the features of sys-
temic decision-making by T. V. Ryabova (SHOOSPR).

To solve the third problem, an experimental study
was conducted to determine the influence of risk pro-
pensity on decision-making in the process of profes-
sional activity of specialists in the maritime industry.
The study was conducted on 60 specialists in the mari-
time industry. The relationship was determined using
Spearman's rank correlation. The critical value of
Spearman's correlation for a sample of 60 people at a
level of p=0.10 is 0.214, and for a level of p=0.05 it is
0.254.

The results of the study showed a negative corre-
lation between vigilance and risk-taking, the correla-
tion coefficient is -0.325. This indicates that the higher
the risk-taking, the less often respondents use vigilance
as a decision-making strategy. Vigilance was least used
among those who are more prone to risk, which con-
firms their tendency to make faster, less detailed deci-
sions.

Avoidance strategy also has a negative correlation
with risk-taking willingness (-0.220), which means that
respondents who are willing to take risks are less likely
to use avoidance. However, the correlation with risk-
taking tendency (-0.087) is not significant, indicating
no relationship between these indicators.

Procrastination demonstrates a lack of correlation
with both risk-taking willingness (-0.190) and risk-tak-
ing tendency (0.087).

The strongest negative correlation was found be-
tween hypervigilance and risk-taking willingness (-
0.392). With risk-taking tendency, the correlation is
also negative, although less pronounced (-0.220), but
strong enough to indicate a decrease in the use of hy-
pervigilance among more risky respondents.

Also, during the correlation study, a correlation
was found between risk propensity and the information
scale (-0.315), emotional-volitional to risk. This means
that the level of risk propensity does not affect the abil-
ity of respondents to effectively interact with other peo-
ple and to think and analyze the situation.

When solving the fourth task, methodological rec-
ommendations were developed for optimizing the deci-
sion-making process taking into account the risk pro-
pensity of specialists in the maritime industry. The rec-
ommendations are aimed at increasing the efficiency of
professional activities and reducing the likelihood of
erroneous decisions in situations of increased risk.

The main elements of the recommendations are
the development of the following skills: risk analysis,
which will allow specialists to better assess potential
threats and possible consequences; development of
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stress resistance, which will help maintain psychologi-
cal stability in stressful conditions; decision-making
techniques aimed at increasing accuracy and reducing
impulsiveness in risky situations; action planning,
which allows balancing the speed of decision-making
and their validity. Regular training in critical thinking
is also recommended, which will contribute to a more
objective assessment of situations and the adoption of
balanced decisions.

These skills are important for development, since
the maritime industry is characterized by a high level of
risk of situations in which quick and balanced decisions
can be critical for the safety and success of operations.
Risk analysis makes it possible to reduce the number of
erroneous decisions, helping to predict consequences
and avoid unforeseen losses. Stress resistance helps
specialists maintain concentration and efficiency even
in the most difficult conditions, which is especially im-
portant in conditions of long voyages and unpredictable
maritime operations. Decision-making and planning
techniques contribute to the rationalization of actions,
ensuring the optimal ratio between the speed of reaction
and the quality of the decision, which minimizes the
risk of incorrect actions.

The development of these skills is key to success-
ful professional activity in the maritime industry, where
specialists face challenges every day that require a high
level of responsibility and the ability to make decisions
under risk.
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Abstract

Introduction. Today, the development of complex-structure ore deposits in energy-disturbed massifs is char-
acterized by a reduction in ore areas, a decrease in the metal content in the ore, deterioration of mining and geo-
logical and mining-technical conditions and an increase in environmental factors, increasing requirements for the
safety of human life in the zone of influence of mining objects.

Purpose of the work. Justification of mining-technical, seismic and environmental safety of underground
development of complex-structure ore deposits taking into account the geomechanical state of energy-disturbed
massifs and seismic impact on protected objects. Based on the graph-analytical methods for calculating the justi-
fied parameters of drilling and blasting operations, an assessment is made of the stability of the parameters of
outcrops of host rocks and filling material during their processing.

Scientific novelty. An empirical dependence for predicting the oscillation velocity from the reduced charge
mass per deceleration stage for field conditions of the type y=a-b (a and b are coefficients depending on the seis-
moacoustic properties of the rock mass and blasting conditions) is recommended. An increase in the scale of mass
explosions is substantiated, which is possible due to an increase in the number of deceleration stages with a reduced
charge mass per deceleration stage by borehole initiation (one borehole charge per deceleration stage).

Research methods. A systematic approach was used, which contains an analysis of the results of research
and development work on the development of new technologies and technical means to ensure rational use, pro-
tection of mineral resources, the environment and the population, taking into account new instrumentation, geo-
logical surveying, geomechanical and seismic support using standard and new methods.

Result. Mining, seismic and environmental safety of ore deposit development is achieved by preserving the
earth's surface from destruction, complex methods for assessing the stress state of host rocks and pillars of various
purposes for their condition (geomechanical monitoring), as well as taking into account the degree of impact of
seismic vibrations in the massif, their impact on underground and surface protected objects (seismic monitoring).
This will improve the mining, seismic and environmental safety of work at deposits in the Republic of Kazakhstan,
Ukraine, Australia, Canada and other developed mining countries of the world.

Keywords: ore deposits, underground mining, protected objects, mining, seismic and environmental safety.

1. Introduction sity “Dnipro Polytechnic” and the Institute of Geotech-

The studies of seismic action of explosion were
carried out, in particular: in Kryvbas, Ukraine; OJSC
“Poltava GOK”, Ukraine; PJSC “Zaporizhzhya Iron
Ore Plant” (PJSC ZZhRK), Ukraine; State Enterprise
“Ukrainian Research and Design and Survey Institute
of Industrial Technology” (SE “Ukr-
NIPIIpromtekhnologii”’) and State Enterprise “Eastern
Mining and Processing Plant” (SE “VostGOK”),
Zhovti Vody, Ukraine; State Enterprise “Kirovge-
ologiya”, Kyiv, Ukraine; National Technical Univer-

nical Mechanics named after N.S. Polyakov of the Na-
tional Academy of Sciences of Ukraine (IGTM
NASU), Dnipro, Ukraine; State Higher Educational In-
stitution “Kryvyi Rih National University”, Kryvyi
Rih, Ukraine; Joint-Stock Companies
"VNIPIpromtekhnologii" and "VNIMI", St. Peters-
burg, Russia and others, where mining operations are
carried out using blasting operations. The following
were involved in the management of seismic action of
blasts: Institute of Physics of the Earth of the USSR
Academy of Sciences, JSC "UNIIPROMED", JSC
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"VNIITSVET", JSC "VNIPlIpromtekhnologii”, JSC
"NIKMA" and others. Abroad, these studies were con-
ducted in the USA, Germany, France, Chile, Australia
and other developed mining countries of the world [1,
2].

The safety of surface buildings and structures in
the zone of influence of mining operations largely de-
pends on the intensity and nature of the passage of wave
processes during blasts in elastic rock massifs, which
form patterns corresponding to their geomechanical
and geotechnical conditions [3, 4]. In addition, the
safety of structures is determined by the state of loose
deposits on the surface of the crystalline foundation, the
presence of waterlogging, landslides, etc. [5, 6]. These
tasks can be accomplished through ongoing research
into the patterns of propagation of seismic waves and
the use of technological methods that reduce the vol-
ume of explosives per deceleration (intra-fan decelera-
tion, reduction in the height of the sub-level, counter
blasting with separation of the seismic wave front,
screening, etc.) [7, 8].

Therefore, geophysical support for seismically
safe technology for developing ore deposits in energy-
disturbed massifs of complex structure using geophys-
ical methods, taking into account mining operations
schemes, rational methods for controlling rock pres-
sure, strength and composition of the hardening backfill
mixture, the order of mining ore deposits that ensure the
stability of outcrops in energy-disturbed rock massifs
and the preservation of the earth's surface, water bodies
and residential buildings in the zone of influence of
mining operations, is an important scientific, practical
and social task that requires an urgent solution [9, 10].
This ensures a rational method for controlling rock
pressure by using chamber systems with backfill of
hardening mixtures of different compositions and
strengths. This work is a continuation of research, the
main scientific and practical results of which are most
fully presented in [11, 12].

Research methods and terms used. The authors an-
alyzed previously conducted studies and control obser-
vations, instrumental measurements of the seismic ac-
tion of the explosion with devices and equipment,
mathematical analysis and statistical processing of the
results, establishment of dependencies, calculations
and justifications using standard and new methods with
the participation of the authors of the article under con-
sideration.

Permissible velocity of seismic ground vibrations
is the velocity at which the preservation of buildings
and structures is completely guaranteed, and probable
local deformations do not exceed the predicted ones.

Short-delay blasting is the sequential blasting of
individual charges or individual groups of charges with
predetermined time intervals measured in milliseconds.

Explosive substance (ES) is a chemical compound
or mixture that is capable, under certain conditions, of
a very rapid self-expanding chemical transformation
with the release of heat and a large amount of gaseous
products.

Blasting operations are a set of organizational and
technical measures related to the preparation and im-
plementation of blasts.

The object of the study is the technology and tech-
nical means for underground ore mining in energy-dis-
turbed massifs of complex structure. One of the most
problematic areas is the formation of man-made voids
that affect the occurrence and redistribution of the
stress-strain state (SSS) of the rock mass. Their exist-
ence in the earth's crust, especially during the develop-
ment of near-surface reserves of rock deposits, pro-
vokes the influence of geomechanical and seismic phe-
nomena, up to the level of earthquakes [13, 14].

The purpose of the study is geophysical support for
seismically safe technology for the development of ore
deposits in energy-disturbed massifs of complex struc-
ture using geophysical methods, taking into account
mining operations schemes, rational methods for man-
aging rock pressure, strength and composition of the
hardening backfill mixture, and the order of ore deposit
development. This will ensure the stability of outcrops
in energy-disturbed mountain ranges and the preserva-
tion of the earth's surface, water bodies and residential
buildings in the zone of influence of mining operations.
It will also ensure the vital activity of the population
living in the zone of influence of the mining region.

To achieve the stated goal, it is necessary to solve
the following tasks:

1. To assess the seismically safe displacement ve-
locity, ensuring the safety of dilapidated residential
buildings and reducing the negative impact of seismic
explosive tremors on the population, taking into ac-
count the social factor.

2. To develop a graph-analytical method for deter-
mining seismically safe parameters when mining ore
deposits of complex structure using chambers with
backfill of different composition and strength.

3. To establish the mass of explosive charges with
uniform distribution by deceleration stages.

4. To recommend empirical dependencies for pre-
dicting the oscillation velocity from the reduced mass
of the explosive charge per deceleration stage for the
conditions of a deposit of complex structure.

2. Material and research methods

The near-surface reserves of the Michurinskoye
deposit of the State Enterprise VostGOK (Ukraine), a
significant part of which lies under the Ingul River, are
represented by steeply dipping ore bodies of varying
thickness, along with industrial and civil buildings and
structures. The length of the ore bodies is from 600 to
700 m along the strike (mainly 100-250 m), along the
dip from 150 to 400 m. The ores and host rocks are
strong: the hardness coefficient according to the scale
of prof. M. M. Protodyakonov (f=14-18), massive,
have a non-layered structure. Towards the surface,
there is a significant deterioration in the quantitative
and qualitative characteristics of fracturing both for in-
dividual deposits and for the deposit as a whole. At the
upper horizons the rocks are weathered, the f coeffi-
cient decreases to 6. The deposit is developed by a
chamber mining system with backfilling of the mined-
out space with a hardening mixture (Fig. 1).

Mining operations are carried out at a depth of 40—
50 m to 350 m. The chambers are developed in sub-
floors 10-15 m high. Ore is broken by borehole charges
with diameters of 57 and 65 mm, drilled by NT-2 and
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PK-75 rigs. Parallel downward boreholes with diame-
ters of 85 and 105 mm for the formation of cut-off slots
are drilled by NKR-100 M rigs. The efficiency of drill-
ing operations in mines is increased by using high-per-
formance new-generation drilling equipment devel-
oped by industry specialists, as well as leading research
centers (developed by NPK A and M and manufactured
jointly with RMZ GP VostGOK, Ukraine), etc. [15,
16].

2.1. Assessment of the seismic effect of an ex-
plosion on surface objects. The complexity of blasting

operations during when conducting a clearing excava-
tion under a city is associated with the seismic effect of
an explosion on various objects, the integrity of which
must be maintained throughout the entire period of de-
posit development. The technology of ore mining re-
quires the preparation of large volumes of broken rock
mass and improvement of the quality of blasting oper-
ations (the charge mass for the blast varies from 250 to
1050 kg, and for the delay interval — from 90 to 370 kg).

Z Z ?:;2/‘ -71

&

10

Fig. 1. The development system with sublevel drifts (a) crosscuts (b) with backfilling of the mined-out space with

a hardening mixture: 1 — haulage drift; 2 — ventilation drift; 3 — collector; 4 — exit; 5 — block raiser; 6 — sublevel

drift; 7 — undercut drift; 8 — hole; 9 — blasthole; 10 — broken ore; 11 — hardening backfill; ¢ — fan of blastholes:

1...17 — numbers of blastholes; 6.0...12.5 — depth of blastholes, m; I, 1I, 111 — sequence of section blasting in the
fan; | — size of the screening zone, m; A — zone of undercharging of boreholes.

Reduction of seismic impacts of explosions to ac-
ceptable levels for various city objects is achieved by
limiting the mass of the simultaneously detonated ex-
plosive charge. This significantly complicates the
breaking of rock mass and the organization of mining
operations. Rational technology for conducting blasting
operations in the specified conditions is ensured by or-
ganizing seismic monitoring of the safety of residential
buildings above the mined deposit [17, 18].

3. Theory and practice of the issue

Graphic-analytical method for calculating the sta-
bility of outcrops of host rocks and the backfill mass.
The geometric parameters of the system for developing
sublevel drifts for ore deposits with a horizontal thick-
ness of up to 15 m, when the length of the chamber
along strike is 2 - 3 times or more greater than the width

(thickness), are given below. For operational monitor-
ing of the stress-strain state (SSS) of the rock massif.
sound measuring instruments were used, in particular,
portable ones as the simplest means and methods of ob-
servation (developed by the scientific and production
complex of automation and mechanics (NPK "A and
M™), manufactured jointly with the mechanical repair
plant (RMZ) of the State Enterprise "VostGOK" ,
Ukraine) and others (Fig. 2).

Based on the results of full-scale tests of rock mass
elements carried out at uranium deposits of Ukraine, the
dependences of the frequency of elastic sounds of de-
struction on the magnitude of stresses ¢ were con-
structed, taking into account the safety factor (Kz),
which is expressed as the ratio of the maximum (de-
structive) load [4] acting on the structural element o, or
as the ratio of the ultimate strength of the material to
the design stress, according to the formulas:



Annali d’Italia Ne63/2025

60

O'Za'NS . (1)

K3 =]o]/ o, 2
where Ni—is the number of pulses per minute; a
and b are, respectively, coefficients characterizing the
structural and strength properties of the rock mass.
The current "Uniform Safety Rules for Blasting
Operations" provide dependencies for determining
seismically safe charges and distances for relatively
simple conditions of charge blasting and design fea-
tures of buildings constructed with a standard safety
margin. For more complex blasting conditions (with re-
peated blasts in operational blocks), determining seis-
mically safe charges and distances for preserving resi-
dential buildings, especially those constructed without
the necessary safety margin, is only possible through
special studies [19, 20]. The final result of the complex

B
Fig. 2.Scheme of the sound-metric method for probing rock masses: a — sensor design; b —working diagram: 1 —
sensor housing; 2 — crystal of Rochelle salt; 3 — cable; 4 — sensor; 5 — amplifier; 6 — oscilloscope; 7 — head-
phones

of seismic studies is the creation of conditions for min-
ing operations with guaranteed safety of objects during
the development of the deposit, for example, by cham-
ber systems with hardening backfill and breaking of the
ore mass with fans of blast holes with a diameter of 67
mm.

With short-delay blasting, the charges in the de-
lays are distributed evenly, except for the first and last
stages, where the charges are reduced by 25-30% with
a total blast mass of 612 kg and 7 delays, the mass of
the charge of the first delay was 59.8 kg, and the last -
131.2 kg., with a total charge mass of 428.0 kg and four
delay stages, the mass of the charge of the first delay
was 201 kg, and the last - 20.6 kg. Analysis of the delay
time used in short-delay blasting at the Central field
(Ukraine) showed that the delay time between stages
does not meet standard requirements (Fig. 3).
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Fig. 3. Graph of decelerations by stages during short-delay blasting of explosives: 1, 2 - frequency of ground
vibrations at the base of the protected building, Hz

The frequency of ground vibrations at the base of
the protected building (curve 1) is f ) =31 Hz, i.e. the

period of ground vibrations is 32 ms. The recom-
mended deceleration between stage explosions should

be 16 ms <t3 < 32 ms. For curve 2, the frequency of
ground vibrations is f )" 32 Hz. The period of

ground vibrations will be 32 ms, i.e. 15.5 ms > ts <31

ms. The recommended deceleration should be 20 - 25
ms. [21]. The actually established decelerations differ
from the recommended ones by several times, or even
tens of times. During the monitoring period of the seis-
mic action of mass explosions, 23 events (explosions)
were registered. Based on these measurements, the de-
pendence of the vibration speed on the main parameters
of the explosion and the hypocentral distance (the dis-
tance from the observation point under consideration to
the focus) was found. To predict the speed of seismic
vibrations, the authors used and refined the well-known
formula of Professor M.A. Sadovsky [22]:
3/Q "

R

where V is the velocity of soil displacement, cm/s;
n is the attenuation index of the surface vibration de-
pending on the distance between the protected object

V=K- 3

and the geometric center of the detonated charge (varies
from 1 to 3); K is the index of the specific intensity of
shaking, characterizing the seismicity of a given geo-
logical region and the technology of blasting opera-
tions, units; Q is the mass of the explosive charge per
deceleration, kg; R — distance from the epicenter of the
explosion to the point of placement of the sensor on the
earth's surface, m.

Taking into account the obtained results of studies
for specific mining-geological and mining-technical
conditions of rock deposits in Ukraine, the authors have
refined the dependence (3) of the type:

R -1.6416
L= 52,434(—} yemle  (4)

JQ

Substituting into formula (2) the value of the per-
missible vibration speed for the least earthquake-re-
sistant buildings in the development area - 0.7 cm/s, the
authors have obtained a dependence between the per-
missible value of the charge in the slowdown stage and
the seismic safety distance to the protected object:

R.,; 213,864,/Q_, . (5)
This dependence for the rock deposit of the State

Enterprise "VostGOK" is shown in graphic form in Fig.
4,



Annali d’Italia Ne63/2025

62

500,0

450,0

400,0

=13 864Q05 "

350,0

300,0

250,0

200,0

/

150,0

100,0 /

50,0

Seismic safety distance, m

0.0
0 100 200 300

400 |500 600 700 800 900 1000 1100

Charge in the slowdown stage, kg

Fig. 4. Dependence of seismic-safe distance on charge mass in the slowdown stage for a deposit

Depending on the strength and the distance (r) to
the nearest chamber operating simultaneously in the
floor, the seismically safe mass of the charge per one
deceleration (Q) is determined by the following for-
mula:

26 p.5.-9+1000 2:34 3

Q= ™, kg, (6)

85-7-Cp

where o5 = 0.1 ow — temporary tensile strength
of the fill kg/cm2; g — acceleration due to gravity; y=
2.3 g/lcm3 — fill density; Cp—propagation velocity of
longitudinal waves in the fill mass, cm/sec. At = 30; 60

and 85 kg/cm?; Cp=22+10% 25+10* and 26+10* cm/sec,
respectively.

Seismic-safe charge mass in fan-shaped bore-
holes located parallel to the boundary of the backfill
massif in the sublevel drift mining system is determined
by the formula

1,44
O corc " 9 -r3,kg, R
0,290-7-Cp
Depending on the backfill hardening time, the dis-

tances from the last fan to the outcrop of the artificial
massif are given in Table 1.

Q=

Table 1

Distance from the last fan on the block boundary to the backfill

Backfill hardening period, months.

Distance from the last fan on the block bound-
ary to the backfill in borehole diameters

3 14-22
6 10-17
12 8-14

Based on the results of many years of research and
development work in underground mining of complex
structure deposits in energy-disturbed massifs, the au-
thors propose mathematical models to substantiate seis-
mic safety of charge mass per one deceleration. Calcu-
lations of the parameters were performed based on the
following conditions: ore and host rocks are stable with
medium fracturing, strength according to the prof. Pro-
todyakonov scale is 12-18, the dip angle of deposits is
greater than 50°; with an ore body thickness of 3-15 m,
a sublevel drift development system is used, and with
an ore body thickness greater than 15 m, sublevel orts
are used. The floor height is 60 and 70 m, sublevels are
15-18 m; the order of sublevel development is bench-
like, drilling of boreholes with diameters of 57 and 65
mm with ascending fans; the voids are filled with a
hardening backfill with a strength of 1.5 t0 6.0 MPa [22,
23].

The conducted analysis of seismic measuring de-
vices showed that it is advisable to organize seismic
monitoring in mines using a modern digital seismo-
graph such as the Blast Mate Series 111 (manufactured
by Instantel, Canada) [24, 25]. It meets all the require-
ments for devices for long-term monitoring of the seis-
mic effect of mass explosions and the requirements of
international seismic safety standards (Fig. 4).

The objects of study were residential buildings in
the village of Bolshaya Balka, Kropyvnytskyi, Ukraine,
at 28 Krynychevata Street, and a building at 3 Matrosov
Lane. These buildings are structurally “typical” for in-
dividual houses built in the 1950-60s of the last century.
Seismic vibrations were recorded simultaneously both
in the foundation soil of the building and in the building
itself. Three-component seismic receivers were in-
stalled in the ground at a distance of 5 m from the wall
opposite the explosion site and on the building ceiling.
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As can be seen from the seismograms, the resulting
movements are complex (Fig. 5).

1

Fig. 5. BlastMate Series Il seismograph. General view

The form of recording oscillations for each of the
X, Y and Z components corresponds to the first periods.
However, these oscillations quickly fade and become
unnoticeable after 0.5-1 s. The velocities of ground os-
cillations reach their maximum values earlier than in
the building. The form of the building's movement
largely repeats the movement of the ground. The differ-
ence lies in the intensity of oscillations. The horizontal
components of the ground oscillation velocity are more

than 2 times higher than the corresponding oscillation
velocities of the building at the ceiling level, which in-
dicates good shock-absorbing properties of the founda-
tions. The value of the vertical component of the
ground oscillation velocity is also higher than the cor-
responding oscillation velocity of the building. How-
ever, this difference is smaller. Permissible values of
oscillation velocities according to the standards of
countries of the world are given in Table 2.

Table 2

Permissible values of vibration speeds according to world standards

Name Permissible vibration speed, cm/s Frequency of ground vibrations, Hz
minimum maximum minimum maximum
Germany 0,3 5,0 <10 >50
USA 1,25 5,0 <40 >40
Italy 0,3 5,0 <10 100
Spain 0,4 10,0 <15 >75
France 0,25 7,5 <10 >10
Portugal 0,25 6,0 <10 >40
Sweden 1,8 7,0 <40 >40
England 15 5,0 4 >40
Australia 0,2 2,5 <40 >40
India 0,2 2,5 <24 >24
Brazil - 15 - >40
Ukraine 0,2 5,2 <5 >20
Average 0,55 52 <17 >43

This device is reliable, easy to operate and has
shown positive results in instrumental measurements at
the Ingul mine of the State Enterprise VostGOK,
Ukraine, in the zone of influence of blasting operations
on residential buildings (Bolshaya Balka settlement,

N

Kropyvnytskyi city, Ukraine) and water bodies (the In-
gul River) [30, 31]. The diagram of the installation of
BlastMate Series Ill seismograph sensors on the sur-
face during the development of ore deposits is shown
in Fig. 6.

-Google
e

Fig. 6. Installation diagram of BlastMate Series 11 seismograph sensors on the surface during mining of ore de-
posits: T1, T2 — measurement points; Bl.12-1 — production block
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The characteristics of the explosions and the re-
sults of instrumental measurements of seismic ground
vibrations at the base of the protected objects are given
in Table 3. BlastMate Series 111 seismic devices make
it possible to obtain complete information on the pa-
rameters of the seismic action of the explosion imme-
diately after the completion of the explosion and to
have a supporting document in the form of a protocol
printed by a computer. The influence of the human fac-
tor, errors in processing and presenting information is
excluded. During the period of monitoring the seismic
action of mass explosions, 23 events (explosions) were
registered. Based on these measurements, the depend-
ence of the vibration speed on the main parameters of
the explosion and the hypocentral distance (the distance
from the observation point under consideration to the
focus) was found [26, 27]. The dynamics of seismic vi-
brations of the ground at the base of the structure of pri-
vate buildings along the longitudinal axis (28
Krinichevataya St.) is shown in Fig. 7.

4.Results and analysis

Environmental and seismic safety of underground
mining of ore deposits is characterized by the state of
the surrounding natural environment, which excludes
deterioration of the ecological situation, occurrence of
danger to human health. One of the sources of man-
made danger is underground mining of ore deposits un-
der protected objects, especially water and residential
buildings. To assess the seismic resistance of buildings,
information is needed on the material of the supporting
structures of the walls and the presence of deformations
in them. Assessment of the technical condition of the
housing stock in the area of seismic action of explo-
sions was first carried out in 452 residential private
buildings with stove heating and 27 buildings of hous-
ing and communal services. It was established that they
do not have anti-seismic reinforcements, since they are
located in a zone with seismicity below 5 points.
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Fig. 7. Analysis of seismic ground vibrations at the base of a building along the longitudinal axis (28
Krinichevataya St.): a — longitudinal component of the maximum ground vibration velocity 0.376 cm/s; b — lon-

gitudinal component of the maximum structure vibrati

on velocity 0.157 cm/s; ¢ — spectral density of the longitu-

dinal component of the ground vibration velocity (max. at 19.5 Hz); g — spectral density of the longitudinal com-
ponent of the structure vibration velocity (max. at 8.5 Hz); d — frequency response of the structure (max. at 8.5

Hz).
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Table 3
Characteristics of explosions and results of instrumental measurements of seismic vibrations
Opera- | Charge weight, | Length of blasted Distance to the epicenter of
tion holes per decelera- the explosion from the | 4
block tion, m v measurement point, m* =2 N
IS e T
number — o =
_ > z |8
[ [ o [
c s ° 3
£ = S o
£ S | E = = &
c =] S 2 S c
= T |2 |3 g g 8
5 © 8|2 |” = s | =
2 z |2 |88 g |2 |3 |2
z |2 |z |85 |2 ® g 13 =
g |& |2 |6 |5 3 2 |& |3
la-2-71 | 5200 | 832 | 225 | 18 45 | 25 | 67 290,0 | 236,0 | 3740 | 0,218 | 30,0
16-1-1t | 3080 | 616 | 200|132 | 68 | 0 67 327,0 | 188,0 | 377,0 | 0,054 | 35,0
16-1-1t | 4620 | 96,4 | 30,0 | 21,0 | 90 | 25 | 67 327,0 | 188,0 | 377,0 | 0,054 | 40,0
la-2-11 | 6120 | 59,8 | 39,0 | 90 | 300 | 25 | 85 275,0 | 156,0 | 316,0 | 0,164 | 26,0
la-2-71 | 3980 | 129,4 | 270 | 195 | 75 | 25 | 85 300,0 | 250,0 | 390,0 0,2 | 37,0
la-1-11 | 6760 | 163,6 | 84,5 | 34,0 | 50,5 | 25 | 85 327,0 71,0 334,0 0,26 | 21,0
la-2-11T | 4280 | 201,4 | 50,0 | 425 | 75 | 25 | 85 285,0 | 155,0 | 324,0 | 0,215 | 25,0

According to the three-point system of assessing
the condition of buildings (good, satisfactory, dilapi-
dated), about 77% of private buildings were in good
and satisfactory condition and 23% were in dilapidated,
deformed condition, i.e. had cracks in adobe and clay
walls, gaps in load-bearing walls between window
openings and had no foundations. Cracks in the upper
zone of the brick cladding of the outer wall of the house
at 27 Adzhamsky Lane, (Bolshaya Balka settlement,
Ukraine) are shown in Fig. 8.

The state-owned buildings were in satisfactory
condition. Inspection of the structures of 15 buildings
in which deformations and cracks were detected
showed that no increase in deformations of the in-
spected residential buildings was detected, and the ex-
isting deformations do not pose a danger to the build-
ings, provided that current repairs are carried out [28,
29].

For damaged buildings with significant cracks in
the load-bearing structural elements, the permissible
displacement rate is taken to be no higher than 1 cm/s,
and taking into account the social factor 0.4-0.8 cm/s.
Experience confirms that with a displacement rate not
exceeding 1 cm/s, the population practically does not
experience negative reactions to the seismic action of
blasting operations carried out near residential build-
ings. Sometimes the psychological impact of the seis-
mic effect depends on the state of the person. While
resting, a person feels the same vibrations as more im-
pressive than while being active. The psychological im-
pact also increases with an increase in the period of vi-
brations of buildings. Therefore, when determining the
permissible speed of soil displacement at the base of a
protected object, it is necessary to take into account the
psychological impact of seismic explosive vibrations
on a person [30, 31].
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Fig. 8. Cracks in the upper zone of the brick cladding of the outer wall of the house at 27 Adzhamsky Lane: a, b,
¢ — crack opening width up to 4, 8 and 12 mm, respectively

As a result of conducting a set of scientific re-
search works, the authors established a modern tech-
nical level of the applied development system, stand-
ardized its elements and technological processes, com-
piled a set of enterprise standards "System of develop-
ment by sublevel drifts (orths) with backfilling of the
mined space with a hardening mixture. Parameters and
dimensions", which regulates (depending on mining
and geological conditions) the length, width and height
of the chambers of the first, second and third stages of
extraction, their maximum permissible values, taking
into account the change in the strength properties of the
backfill during its hardening and the depth of develop-
ment, the height of the sub-level and the bottom of the
block, the distance between the discharge loading and
delivery workings (holes) depending on the thickness
of the ore body and the height of the level, the shape
and dimensions of the cross-sections of the main side
workings.

Technological parameters of the development sys-
tem: the equipment used, the method and mechaniza-
tion of ore release, the procedure for processing and
breaking chamber reserves, the location and diameter
of boreholes are also determined depending on the pre-
viously standardized parameters and dimensions of the
chambers. This set of standards has been implemented
in ore mines of Ukraine and is successfully used by spe-
cialists of technological and geological surveying ser-
vices [32, 33].

The main safety criterion for determining the per-
missible parameters of ground vibrations is the permis-
sible velocity of seismic vibrations and their frequency,
at which the preservation of buildings and structures is
guaranteed, and the probability of their deformation
does not exceed permissible forecasts. Based on instru-
mental measurements of the seismic effect of an explo-
sion in ore mines in Ukraine on residential buildings
and water bodies in the zone of influence of mining op-
erations, the following has been established [34, 35]:

- environmental safety of mineral deposit develop-
ment is achieved by preserving the earth's surface from
destruction, using complex methods for assessing the
stress state of enclosing rocks and pillars of various pur-
poses for their condition (geomechanical monitoring),
as well as taking into account the degree of impact of

seismic vibrations in the massif and their effect on sur-
face objects (seismic monitoring);

- inspection and assessment of the condition of
more than 20 residential buildings, in which various de-
formations and individual cracks were detected,
showed that the cause of the said deformations is insuf-
ficient strength and depth of the foundation, as well as
subsidence of the structure as a result of wetting of sed-
imentary soils;

- it was established that the permissible seismi-
cally safe mass of the explosive charge for a delay in-
terval of 50 and 75 ms at a distance from the explosion
site to the protected object of 230 m is equal to 220 kg,
and at a distance of 285 m - 490 kg, which is convinc-
ingly confirmed by the practice of developing uranium
deposits.

Thus, in case of systematically repeated explo-
sions over a long period of time, in order to preserve
buildings located within the mine allotment and in the
blast impact zone, the maximum permissible charges of
explosives per deceleration stage must be restricted to
such limits that the resulting maximum oscillation ve-
locities would be less than those provided for by the
safety standard, taking into account the oscillation fre-
quency [36, 37]. In order to obtain comprehensive ex-
planations of the causes of deformation of residential
buildings and to control the seismically safe conduct of
blasting operations, it is necessary to conduct further
seismic monitoring of the intensity of seismic vibra-
tions and deformation in the structures of protected ob-
jects in combination with research on mining and geo-
dynamic processes in the massif [38, 39].

4.1.Promising research directions. The obtained
results do not exhaust the problem of nature and re-
source conservation, environmental and human protec-
tion. The development of methodological foundations
for optimizing mining technology should lead to the
creation of an appropriate subsystem for automating the
design and planning of mining operations, increasing
the technological and ecological safety of the environ-
ment, rational use and protection of mineral resources,
as well as the safety of human life in the zone of influ-
ence of mining operations [40, 41].

5. Conclusion
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It is shown that with a seismically safe displace-
ment velocity of 0.4 cm/s, the recommended technol-
ogy made it possible to ensure the safety of dilapidated
residential buildings, reduce the negative impact of
seismic explosive tremors on the population, taking
into account the social factor.

It is determined that when producing industrial ex-
plosions, fan charges should be placed normally to the
protected objects, while the seismic impact on the ob-
ject is reduced by 4 times. The method of preliminary
slit formation will make it possible to significantly re-
duce the degree of seismic blasting effects on protected
objects and increase the mass of the explosive charge
in one deceleration interval from 2.7 to 5.0 times.

It was established that the mass of charges should
be uniformly distributed over the deceleration stages,
except for the first and last ones. The mass of the first
and last stages should be 25-30% less than in the others.
The number of deceleration stages should be at least 3-
4,

An empirical dependence for predicting the oscil-
lation velocity from the reduced mass of the charge per
deceleration stage for field conditions of the type y=a‘b
is recommended (a and b are coefficients depending on
the seismoacoustic properties of the rock mass and
blasting conditions). An increase in the scale of mass
explosions is possible due to an increase in the number
of deceleration stages with a reduced charge mass per
deceleration stage by borehole initiation (one borehole
charge per deceleration stage).
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This article explores the impact of sustainable packaging solutions on corporate social responsibility and
business sustainability. Key aspects of implementing eco-friendly packaging, such as the use of recyclable and
biodegradable materials, are discussed along with their influence on company image, financial performance, and
consumer satisfaction. Special attention is given to long-term benefits for business, including reduced operational
costs, improved competitiveness, and risk reduction related to environmental regulations. The article emphasizes
the importance of sustainable solutions for companies' successful adaptation to modern sustainability require-

ments.
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Introduction

During recent decades, increasing attention has
been drawn to issues of sustainability and ecological re-
sponsibility in the context of business. In light of the
challenges surrounding single-use packaging, pollu-
tion, and increasing volumes of waste, companies are
faced with developing effective solutions to mitigate
the negative impacts on nature. Among these, one of
the most discussed aspects refers to the role of packag-
ing, turning it into a very relevant element in Corporate
Social Responsibility strategies. Modern consumers are
increasingly focused on environmental standards and
expect companies to take active measures in this area.

Ecologically clean packaging solutions, which
presuppose the use of recyclable and biodegradable
materials, waste minimization technologies, become
more popular in world practice. It is important to point
out that these solutions are closely related to the con-
cept of sustainable business development, where eco-
nomic, environmental, and social issues merge into one
strategy.

The aim of this paper is to investigate the influence
of eco-friendly packaging solutions on the implemen-
tation of corporate social responsibility and sustainable
business development, considering key aspects of the
mentioned impact and the relationship between sustain-
able practices and the long-term competitiveness of
companies.

Main part. The concept of eco-friendly packag-
ing solutions

The main characteristic of eco-friendly packaging
solutions includes the possibility of their recycling, re-
using, or complete decomposing in the natural environ-
ment. Even more important, however, is the possibility
of using biodegradable material that does not leave
any long-term trace in an ecosystem and does not make
soil and water as bad as traditional plastic packaging
usually makes [1].

Modern «green» includes materials based on plant
fibers, such as potato starch, soy, and bamboo, or recy-
cled plastic materials that save the consumption of new
resources. One of the striking examples of such solu-
tions is packaging made from recycled plastic or bio-
plastics, which can be made from renewable sources.

Their advantages are the low carbon emissions at all
stages of packaging life from production to disposal.
Simultaneously, the use of such materials requires the
elaboration of specific recycling technologies, which
can be problematic for the packaging industry, espe-
cially in countries with a low level of waste recy-
cling [2].

Besides, the reduction in packaging volume and
optimization of logistics also become an important
part of eco-friendly solutions. More and more compa-
nies are reducing the weight of packaging through cer-
tain practices to reduce carbon emissions during trans-
portation.

An important part of an eco-friendly approach is
also minimizing the use of toxic substances in the pro-
duction of packaging, such as phthalates and bisphenol
A, which can have an adverse effect on human health
and the ecosystem. The use of safe and non-toxic ma-
terials not only contributes to improving the environ-
mental situation, but also helps companies comply with
international health standards and requirements [3].

Effects of introducing eco-friendly packaging

The introduction of eco-friendly packaging solu-
tions has a big influence not only on the ecological sit-
uation but also on the social and economic aspect of
business conduct. One of the main effects of introduc-
ing such solutions is the improvement in the compa-
ny's image. In a context of growing consumer attention
to ecological aspects, companies using environmentally
friendly packaging materials gain a significant compet-
itive advantage. All of the above contributes to in-
creased consumer loyalty, which is increasingly fo-
cused on the environmental responsibility of brands.
Companies working actively in the field of sustainable
development to have a better chance of attracting con-
sumers who are likely to support environmentally ori-
ented business initiatives.

Another important aspect is the influence of green
packaging on the financial and economic indicators
of a company. Although there might be some initial
costs for the implementation of new materials and tech-
nologies, the long-term benefits of such decisions can
significantly exceed the costs. In particular, the use of
recycled materials and a reduction in the volume of
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packaging can lead to a reduction in raw material and
logistic costs. Moreover, the usage of eco-friendly
packaging in most cases enables companies to receive
tax incentives and other kinds of government support,
stimulating further investments in green technologies.
Eventually, such measures contribute to operating cost
reduction and increase the overall profitability of the
company [4].

% of consumers by age choosing to buy a product at least in part due
to sustainable packaging

18-24 76%
25-34 76%
35-44 T7%

45-54

55-64 65%

| @
®
=

64+ 56%

Fig. 1. The ratio of people by age and earni

Eco-conscious consumers will pay for products
that align with their values, and companies that actively
promote eco-friendly packaging are able to attract new
audiences interested in sustainable and responsible
practices. Research shows that companies using eco-
friendly packaging see an increase in sales, especially
among younger audiences who are most sensitive to en-
vironmental issues. This effect is complemented by the
increased trend of eco-certification, which verifies a
brand for its high standards of sustainability and eco-
friendliness [6].

Besides, eco-friendly packaging contributes to the
minimization of risks in a long-term perspective. Un-
der permanent tightening of environmental regulations
and standards, especially within the European Union
and other developed countries, compliance with high
environmental standards and the introduction of sus-
tainable packaging solutions is among the means to
avoid legal and financial implications related to failure
to meet regulatory requirements. Therefore, switching
to green packaging diminishes the risks that could come
with probable fines and restrictions.

In turn, green packaging solutions contribute to
good relations with stakeholders. A modern consumer,

ngs buying prdducts in eéological packaging,“2023 [5]

An important aspect is the impact on the cus-
tomer base. Eco-friendly packaging solutions can sig-
nificantly influence the perception of the brand not only
among existing but also potential customers. In addi-
tion, according to statistics, purchasing products with
eco-friendly packaging is becoming a more conscious
and popular choice (fig. 1).

% consumers by income choosing to buy a product at least in part
due to sustainable packaging

Low 69%

Medium 73%

High 82%

o] 20 40 a0

investor, and partner want to deal with a company that
is open and responsible in its business. The implemen-
tation of green packaging and other environmentally
friendly initiatives boosts trust in the company and
forms solid relationships with key stakeholders in this
direction. This effect is especially important for large
corporations, for which reputation and compliance with
modern standards are turning into the key to success in
the globalized market.

Long-term benefits for business

The implementation of sustainable packaging so-
lutions has a profound impact on the long-term devel-
opment of a business. One of the key factors influenc-
ing the sustainability of a company is the reduction of
costs throughout the entire life cycle of the packaging.
Despite the initial investment in research and imple-
mentation of sustainable materials, in the long term
they can lead to significant savings. This is due to the
optimization of production, processing and transporta-
tion processes, as well as the reduction of waste. Given
the rising consumer prices around the world, the impact
of these factors on business is becoming more signifi-
cant (table 1).

Table 1

Year over year growth of consumer prices regionally [7]

Period Europe South America North America
2020-2021 3% 28% 5%
2021-2022 9% 41% 8%
2022-2023 7% 44% 4%
2023-2024 3% 29% 3%

In particular, the reduction of all kinds of costs
during the whole life cycle is one of the most relevant
factors affecting the sustainability of a company. Alt-
hough initial investment in research and implementa-
tion of ecological materials is often required, they can
allow relevant savings in the long term because of op-
timization in production, processing, and transportation
phases, and also because of minimization of wastes.
Such technologies as plastic recycling and the use of

materials with a low carbon footprint are contributing
much to the considerable reduction in operating
costs [8].

Other significant long-term benefits include the
company's increased sustainability in the market. In
the context of continuously changing regulations and
environmental standards, companies with eco-friendly
packaging are better prepared to adapt to new condi-
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tions. In this vein, environmental responsibility be-
comes an important factor in influencing a company's
ability to innovate and respond to environmental chal-
lenges. This is particularly the case in countries that
have a high level of environmental standards, where ob-
servance of regulatory requirements becomes crucial
for continued business operations. Thus, companies
that move toward eco-friendly packaging solutions im-
mediately gain a long-term advantage: increased adapt-
ability to changes in legislation and regulatory bodies.

Another important aspect is meeting the needs of
stakeholders. Modern consumers, investors, and part-
ners increasingly put forward demands for the compa-
ny's compliance with environmental standards. Ecolog-
ical packaging is becoming an important factor that al-
lows increasing trust and loyalty on the part of different
stakeholder groups. It is worth noting that, in the long
run, such solutions give a company an advantage in at-
tracting investment. Eco-friendly packaging solutions
are important in the building of the image of the com-
pany as socially and environmentally responsible,
which is helpful for its reputation and the attraction of
new partnerships.

Besides, green packaging solutions improve cor-
porate social responsibility indicators and enhance
brand value. In a situation of globalization and growing
competition, these factors become decisive for long-
term company success. Such corporate values, aimed at
sustainable development and environmental responsi-
bility, assist the company in not only surviving the
competition but gaining competitive advantages in the
long-term prospects of the industry. Hence, the intro-
duction of eco-friendly packaging is not only an ethical
issue but also a strategic move as it helps the business
to strengthen its position for the long term.

Conclusion

Eco-friendly packaging solutions are a step for-
ward in sustainable business development and signifi-
cantly influence an economy and a company's reputa-
tion. The use of environment-friendly materials and
technologies will not only minimize the negative im-
pact on the environment but also provide considerable
long-term benefits. These include cost cuts on operat-
ing costs, where companies have optimized packaging
production and disposal processes. Furthermore, in-
creased flexibility for change in legislative and envi-
ronmental standards is guaranteed, with regained trust
by consumers and investors alike.

Besides, eco-friendly packaging solutions are
turning into an important attribute of corporate social
responsibility, improving the image of a company and

enhancing its competitive advantages in the market. In
the context of growing demand for eco-friendly prod-
ucts and services, companies that actively implement
sustainable packaging solutions receive substantial ad-
vantages in attracting customers and partners that, in
the long-term perspective, influence the growth of fi-
nancial indicators.

Therefore, green packaging is an important contri-
bution to environmental protection; it is also a strategic
tool in developing business sustainability. Implementa-
tion of such solutions helps companies to be one step
ahead, meeting modern trends and creating added value
for all stakeholders. In the future, expect the importance
of these solutions to grow for business and society as a
whole.
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Abstract

Repair of machinery begins with visual inspection during maintenance of mechanical equipment and ends
with visual confirmation of detected defects during repair. The subjectivity of this method of technical diagnostics
is compensated by the possibility of training specialists in various directions: in current inspection, in defect anal-
ysis, in determining the causes of damage, in non-destructive testing, etc. The peculiarities of human vision should
be taken into account. It is necessary to take into account peculiarities of human vision, quality of illumination,
used optical devices, disregard illusions and many other things. Visual inspection begins with the development of
an algorithm and formulation of signs of damage to the mechanism elements, approaches to the identification of
types of mechanical wear. There are peculiarities for visual inspection when used in nondestructive testing meth-
ods. The article considers the main provisions of visual diagnostics used in the inspection of mechanical equip-
ment, which leads to an increase in the efficiency of working processes of construction and road machines due to

the automation of observation processes.

Keywords: operation, automation, visual inspection, efficiency, construction and road vehicles.

When working with mechanical equipment, it is
often necessary to inspect the most remote parts and
assemblies closed by the housing without
disassembling the mechanism. This occurs when
inspecting the mechanism before repair, when
performing adjustment operations or after repair to
control the completeness of the components, and in
other cases. The first stage of endoscopes (endon -
inside and skopeo - to examine) was associated with the
use of mirrors and portable small-sized light sources.
The second stage was associated with the development
of fiber-optic technologies and light sources with a high
degree of illumination, which was implemented in the
designs of boroscopes and fibroscopes. The third stage
began with the advent of video endoscopes.

The types of defects that are detected vary
depending on the purpose of the machine or assembly:
cracks, chipping, scoring, burn-throughs and deposits

on parts, cavities, corrosion, coating defects, adhesions,
wear of friction surfaces, correct positioning of parts,
integrity of internal fasteners, foreign objects in internal
cavities, contaminant deposits, foreign object scratches
on internal machine parts, etc. The minimum size of
surface defects detected by endoscopes is, in some
cases, up to 0.02 mm, and defects as small as 0.15 mm
can be measured and documented on digital media. The
difficulty of defect detection is associated with the
limited field of view, a specialist can see only a part of
the defect that needs to be identified and the degree of
danger determined. There are no guarantees of
inspection of the entire controlled area of the object.
Examples of faults recorded during inspection with an
endoscope are shown in Figure 1. Inspection of
complex technical facilities should be preceded by a
methodical study of the sequence of work.
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Fig. 1. Examples of images obtained with a video endoscope during the inspection of various inspection objects

Undoubtedly, the high qualification of the
endoscopist is essential for determining an objective
picture of the technical condition of the product, but the
quality of the image generated by the endoscope largely
determines the probability of detecting defects, the
speed of inspection and the reliability of the diagnostic
results. Often, when working with a damaged
endoscope, some defects simply "fall out of sight.”

The experience of using technical endoscopes has
made it possible to formulate the main rule of effective
use - the parameters of the endoscope must be
appropriate for the task. When using endoscopes, the
field of view is narrowed, so you should first answer
the question of what you expect to see in the dark and
to what smallest detail this object should be examined.

The basis of the endoscope is an optical system
consisting of a working part with optical fibers, lenses,
or a video camera, through which the image is
transmitted from the object to the eyepiece or screen of
the device. To make the image visible, the object under
study must be illuminated. For this purpose, a lighting
system is used - an illuminator with a light source and

a light guide cable for transmitting light from the
illuminator to the object or LED light sources.

Rigid endoscopes (boroscopes) are designed for
visual inspection of components that can be accessed
directly. Boroscopes provide a higher quality image
and are used to inspect the cavities of machines and
mechanisms, small-diameter channels and pipes,
casting cavities, and ground and honed holes. A
boroscope consists of an optical and lighting system
(Figure 4.29). The optical system consists of lens, rod,
or gradient optics enclosed in a metal tube. The
illumination system consists of an optical fiber that is
located between the outer and inner metal tubes. The
light source (mercury or halogen lamp) with a reflective
system and ventilation system is located separately at a
distance of 1...2 m from the observer. Boroscopes are
characterized by the diameter and length of the working
part, the angle of observation and the angle of the field
of view. Circular view boroscopes allow for 360°
viewing without moving the instrument body. Some
models have a variable field of view and viewing
direction. Viewing eyepiece includes focus and
sharpness adjustment

FOV
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Fig. 2 - Schematic of a boroscope: 1 - illumination lens;
FOV - field of view angle; DOF - direction of view; 2 - objective; 3 - lenses; 4 - light guide; 5 - system of
rotation of the observation tube; 6 - connection of the light guide tip; 7 - eyepiece; 8 - focus adjustment ring; 9 -
visual acuity adjustment ring

The diameter of the working part is 2...10 mm. The
length of the boroscopes is 100...1000 mm. Main angles
of observation direction: 0°, 30°, 45°, 75°, 90°, 120°.
The viewing angle is fixed by using interchangeable
lenses - 30°, 45°, 90°, 120°. There are boroscopes with

a wobbly prism that smoothly change the viewing
direction in the range of 55°...115°. Depending on the
purpose of the inspection, the field of view can be
narrow 35°, medium 60° or wide 90°.
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Fig. 3. General view of a boroscope

Flexible endoscopes (fiberscopes, see Figure 3) -
are used in cases where direct access to the object is
impossible or the object has a complex shape. In
fiberscopes, the visual and light transmission systems
consist of fiber optics located inside a flexible tube. An
optical light guide connects the lens objective and the

eyepiece. The illumination system includes a light-
diffusing lens that illuminates the object, a fiber optic
harness, and a special tip that connects to the
illuminator. Standard light sources with xenon, halogen
or ultraviolet lamps are used as illuminators.

W

6

Fig. 3. General structure of the fiberscope:

RO - viewing sector; DOT - angle of rotation of the distal end; 1 - objective lens; 2 - end of the illuminating light
guide; 3 - eyepiece; 4 - light guide; 5 - focus adjustment ring; 6 - visual acuity adjustment ring; 7 - control of the
distal end rotation to the right and left;

8 - controlling the rotation of the distal end up and down

Typically, a video endoscope has a semi-rigid
fiber optic cable, at the end of which there is a video
camera that transmits the image to the endoscope
monitor and LEDs for illumination. One of the issues is
to protect the camera from water and aggressive media
(oils, gasoline, antifreeze, etc.).

Improvement of video endoscope designs is aimed
at increasing the resolution of cameras, reducing their
size, and using special USB extenders that allow to
observe the image from a distance of up to 8...10 m.

Multi-zone illumination of the investigated part of the
structure with the help of miniature LEDs (their number
in modern devices can be 6 or more) ensures the clarity
of the color picture (Figure 4). Portable video cameras,
a connecting wire, and a plug for connecting to the USB
port of a desktop computer, laptop, or telephone are
becoming widespread. You can use the tools of the
operating system or apply specialized application
software.
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Fig. 4. Video endoscopes

The advantages of video endoscopes are based on
the use of digital technologies: high resolution;
increased viewing angle and image scale; image
storage and saving, measurement of distance to the
object and size of lesions, image editing and analysis,
the ability to use expert systems, audio and text
comments, image separation and overlay, etc. The use
of special programs can significantly improve the
quality of the image. As a result of the use of
boroscopes and fiberscopes in the inspection of
mechanical equipment, two groups have emerged.
Professionals - for whom the endoscope is the main
element of the inspection process. Specialists - use the
endoscope periodically, not systematically.

The use of endoscopy in conjunction with other
non-destructive testing methods makes it possible to
identify diagnostic results obtained by ultrasonic, eddy
current, radiographic, vibroacoustic, acoustic emission,
metallographic, thermal imaging and other non-
destructive testing methods in case of difficult access to
the tested assembly.

"lt's better to see once (without special
disassembly of the unit) than to hear a hundred times."
The high qualification of the endoscopic inspector is
crucial for determining an objective picture of the
technical condition of the product. It should also be
noted that the quality of the image produced by the
endoscope largely determines the probability of
detecting defects, the speed of inspection, and the
reliability of diagnostics in general. Thus, the reliability
of defect detection is determined by the characteristics
of the device used, selected for the selected object of
control.

The smaller the diameter of the endoscope (4.0,
5.0, 6.0, 8.0, 10.0 mm...), the smaller the opening for
inserting the device into the object of study, but the
outer diameter should be smaller than the diameter of
the opening. If the diameter of the endoscope is smaller
than the diameter of the working hole, there are
additional opportunities for movement and increase of
the viewing area when changing the angle of inclination
and turning. When using a small diameter endoscope,
the effective inspection area is reduced, inspection time
is increased, eye fatigue is increased, and the
probability of error (missed or false detection of a
defect) is increased. For inspections through small,

medium, and large openings, it is best to use two sizes.
To obtain a clear image with a video endoscope
recorded online to a memory source, it is necessary to
use a matrix with a resolution of at least 640x640
pixels.

The length of the endoscope should be appropriate
for the size of the object. At maximum immersion, the
outer part of the endoscope should not be too long. For
boroscopes, the length can be up to 300 diameters. The
maximum length of a boroscope is 4200 mm.
Fiberscopes can have a length of up to 670 working
diameters. The standard length of a fiberscope is 3
meters. The length of a semi-rigid video endoscope
usually does not exceed 700 mm. There are probes with
a diameter of 6.1 mm and a length of up to 18 m and a
diameter of 10 mm and a length of up to 30.5 m. In the
case of a variety of objects to be inspected, you should
not focus on the largest dimensions, but form groups of
objects that are unified in size for inspection. The image
quality does not depend on the length; with a long
endoscope length, it is certainly possible to examine
small objects, but not conveniently. Autofocus - as a
rule, the camera built into the video endoscope
automatically focuses 1...6 centimeters from the object.

The viewing angle (0°, 45°, 70°, 90°, 110° - the
angle from the endoscope axis to the center of the
viewing area) should correspond to the task at hand -
searching for defects located on the side surface or in
the direction of direct viewing. If the object of
inspection is located in a straight line from the insertion
point, the angle of the inspection direction is set to 0°.
If the object of inspection is located close to the point
of entry, for example, engine injectors near the spark
plug holes, the inspection angle should be 120°. When
inspecting the walls of pipelines, a side view of 90° is
used. Lighting - to inspect an object, illumination of
1000...2000 lux is required. This is achieved with fiber
optic lighting, in which fiberglass transmits light from
an external light source through flexible light guides to
the lens, or with LED illuminators installed next to the
video camera. A dimming function is desirable, as glare
can be a problem when inspecting polished surfaces,
making it difficult to see.

Measurements using the comparison method are
based on the dimensions of a known object in the field
of view or placed in the viewing area. The accuracy of



Annali d’Italia Ne63/2025

76

the measurement depends on the operator's ability to
assess the quality of the image and on his/her ability to
place the measuring cursors.

Controlling the endoscope presents some
difficulties at the initial stage of mastering the device -
it is necessary to coordinate the movement of the lens
or camera with the movements of the hands. Skills are
acquired relatively quickly, but also quickly forgotten.
Therefore, the inspection performed after a break
increases in duration.

Obtaining a high-quality image Image quality
requires some skill in holding the device and operating
the probe. You will not be able to see a high-quality
image with shaking hands.

Maintenance includes cleaning of optics (lenses)
and endoscope elements with a cotton cloth moistened
with glass cleaner or 70% aqueous alcohol solution. Do
not use cleaning solutions.

To prevent injury during operation and to avoid
damage to the endoscope, read the instructions for use
of the endoscope, the instructions for use of the
illuminator and power supply, and observe the
restrictions for use. It is prohibited to use of the
endoscope for examination of equipment under voltage
or in operating mechanisms;

sharp (R < 70 mm) bends of the endoscope
working part;

look towards the light flux emitted by the
illuminator;

touch the illuminator and power supply with wet
hands;

step on the working part or the light guide cable;

strike the working part against hard objects and
contact with sharp edges;

drop the endoscope, its parts and components.

Immerse the endoscope in water, wash it under
running water; apply excessive force, sudden
movements during operation, when inserting and
removing the working part, when putting the endoscope
in the case; use the device in explosive atmospheres.

The advantages of using endoscopes are primarily
related to the use of the information obtained. Visual
fixation of the presence or absence of defects, obtained
without disassembling the mechanism, allows you to
make informed decisions about the timing and scope of

planned repairs. lllumination of the inspected surface
with a beam of light creates conditions for involuntary
concentration of attention on a small area of the surface.
The combination of an endoscope with a computer,
photo and video recording makes it possible to save the
images and data obtained for further analysis.
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