pUKaHIaM. AHAJIOIMYHO, B OT€YECTBEHHOM ncrtopuu BBeaeHue HOIla 3a Heckosb-
KO JIET BBIBEJIO CTpaHy W3 COCTOsHHS Kpusuca (rojon B [loBomkse u T.1.), 00y-
CJIOBJIEHHOT'O Y»KacaMu TIpa)KIaHCKON BOWHBI, «BOEHHOTO KOMMYHHU3Ma» U IPOJI-
pa3BépcTku. Pa3zymeercs, B yCIOBUSX BPaXA€OHOIO OKPYXEHHSI U HOJUTHUYECKU
AHTAKUPOBAHHBIX «CAaHKIMI», TOCYIAapCTBEHHBIM KOHTPOJb B CTPAaTErMYECKH
Ba)XHBIX OTpACISAX JOJDKEH COXpaHATbcsA. Henb3s BmagaTh HU B OAHY U3 KpailHO-
CTEH, HU B «4AaCTHYIO», HU B «TOCYJApCTBEHHYIO»; TOJIBKO 30pOBasi KOHKYPEHIIHS
MEX/Iy HAMHU Ha OCHOBE NPUHIUIIOB CIPABEAJIMBOCTU CIIOCOOHA 00ECHEUUTH BbI-

COKOC Ka4CCTBO IIPOAYKIHNH KaK OCHOBY SKOHOMHWYCCKOI'O IIPOLBCTAHUSI.

Artificial intelligence and systems analysis
Loiko A.l.

Introduction

The relevance of studying the growing role of artificial intelligence in sys-
tem analysis is due to the general trend of development of a smart society in line
with the Industry 4.0 and Industry 5.0 programs. Artificial intelligence is defined
as the science and technology of creating intelligent machines and intelligent com-
puter programs [1]. Artificial intelligence is based on the logical components of
human thinking, as well as the functioning features of the nervous system, which
has a data processing center (brain and neurons) and the periphery of receptors [2].
But artificial intelligence is not necessarily limited to biologically plausible meth-
ods.

Intelligence refers to a person's ability to think through feedback mode to
adapt to new situations, learn, apply abstract concepts and use knowledge to con-
trol the environment. Artificial intelligence is engaged in the development of digi-
tal systems that have the functions of understanding language, learning, reasoning,
and solving problems based on feedback. Artificial intelligence includes a number
of algorithms and software systems, the distinctive property of which is that they

can solve some problems in the same way as a person thinking about their solution
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would do. In the context of the relevance of the topic of artificial intelligence, the
topic of transforming systems analysis practices has become popular. It formed the
main purpose of writing this article.

Main part of the study

Artificial intelligence combines a complex of related technologies. These in-
clude natural language processing, machine learning, expert systems, virtual agents
(chat bots and virtual assistants) and recommendation systems. Speech technolo-
gies recognize and automatically translate texts; recognize and generate speech [3].
Computer vision technologies find, track, classify and identify objects; extract data
from images and analyze the information obtained [4]. They are used for object
recognition, video analytics, image and video content description, gesture and
handwriting recognition, and intelligent image processing.

Data analysis technologies (Data Science) extract knowledge, find patterns
in data and make predictions [5]. They use methods of statistics, econometrics and
machine learning, Deep learning. A special role is given to generative artificial in-
telligence [6]. The subject of study is the risks of using artificial intelligence tech-
nologies [7]. Since supporting artificial intelligence requires large investments in
computing power, data processing infrastructure, and training of professional per-
sonnel, there is a threat of a monopoly in the market. There is also a risk of leakage
of information that is used to train artificial intelligence.

There is a risk of biased or discriminatory decisions being made when artifi-
cial intelligence communicates with consumers. As a result, the user must be pro-
tected from unsafe or ineffective systems. Automated systems should be developed
in consultation with various communities, stakeholders, and subject matter experts
to identify issues, risks, and potential impacts of the system. Systems must undergo
testing before deployment to identify and mitigate risks, and ongoing monitoring to
demonstrate their safety and effectiveness.

Users should not face discrimination from algorithms, and systems should be
used and developed on an equitable basis. Depending on the specific circumstanc-

es, algorithmic discrimination may violate legal protections. Designers, developers,
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and implementers of automated systems must take proactive and consistent steps to
protect individuals and communities from algorithmic discrimination and to use
and design systems in an equitable manner.

The user should be protected from data misuse with built-in protections, and
they should have control over how their data is used. Systems analysts must seek
the user's permission and respect their decisions regarding the collection, use, ac-
cess, transmission and deletion of their data in appropriate ways and to the greatest
extent possible. If this is not possible, alternative design-based privacy protections
should be used [8].

The user must be aware that the automated system is being used and under-
stand how and why it contributes to the results that affect him. Designers, develop-
ers and implementers of automated systems should provide publicly available,
plain language documentation that includes a clear description of the overall opera-
tion of the system and the role automation plays, a notice that such systems are be-
ing used, the person or organization responsible for the system, and an explanation
results which must be clear, timely and accessible.

The user should be able to cancel services where necessary and have access
to a specialist who can quickly review and resolve problems. The user should be
able to reject automated systems in favor of human alternatives where appropriate.
We are talking, first of all, about research aimed at solving fundamental problems
that arise when using artificial intelligence technologies, including bias (the Al bi-
as phenomenon), the possibility of causing harm and abuse [9].

Machine translation, speech recognition, natural language text processing,
computer vision, and car driving automation are based on deep learning. It is a
subset of machine learning characterized by the use of neural network models that
mimic the functioning of the human brain. Therefore, any neural network model is
trained on large data sets, but how it uses them remains unclear to its creators,
which is one of the most important problems for many deep learning applications.
The reason is that such a model works with images formally, without any under-
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standing of what it does. Therefore, attention to the phenomenon called Al bias has
noticeably intensified.

The development of the use of Al leads to the adaptation of technologies in
classical sectors of the economy along the entire value chain and transforms them,
leading to the algorithm of almost all functionality, from logistics to company
management. Artificial intelligence has become a catch-all term for applications
that perform complex tasks that once required human input, such as communi-
cating with customers online. The term is often used interchangeably with its sub-
fields, which include machine learning (ML) and deep learning [10].

Machine learning focuses on creating systems that learn and develop by pro-
cessing and analyzing data. Machine learning always involves the use of artificial
intelligence, but artificial intelligence does not always mean machine learning.
There are several stages to developing and deploying machine learning models, in-
cluding training and inference. Al training and inference refers to the process of
experimenting with machine learning models to solve a problem. A machine learn-
ing engineer can experiment with different candidate models to solve a computer
vision problem such as detecting bone fractures in X-ray images. To improve the
accuracy of these models, the engineer will feed data into the models and adjust the
parameters until they reach a given threshold. These training needs, measured by
model complexity, are growing exponentially every year.

Infrastructure technologies key to Al training at scale include cluster net-
works such as RDMA and Infini Band, GPU compute, and high-performance stor-
age. Machine learning projects are often computationally intensive. They are also
complex to create and require expertise, which is in high demand but in short sup-
ply. Knowing when and where to include these projects, and when to turn to a third
party, will help minimize these difficulties. Built-in artificial intelligence tools help
automate the decision-making process based on algorithms.

Artificial intelligence is self-healing autonomous databases and ready-made
models for image recognition and text analysis in various data sets, as well as digi-

tal assistants and administrators. Thus, chat bots are used to communicate with
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customers [11]. Through linguistic processing, they analyze customer questions
and provide answers and information. Chat bots can learn. IT operations streamline
monitoring with a cloud-based platform that integrates all data and automatically
monitors for thresholds and anomalies. Analytics tools with a visual user interface
make it easy to query the system and provide clear results.

To make the most of the capabilities of artificial intelligence and overcome
obstacles to the successful implementation of new technologies, a team culture of
systems analysis is necessary [12]. In a team culture platform, business analysts
and data scientists collaborate to define tasks and goals; Data engineers provide
management of the data and platform for performing analysis; Data scientists pre-
pare, explore, visualize and model data using a specialized platform; IT system ar-
chitects provide infrastructure management for data exploration both locally and in
the cloud; Application developers deploy models in applications to create data-
driven products. As a result, adaptive intelligence has become in demand [13].

Adaptive, intelligent applications help you make better business decisions by
leveraging real-time internal and real-time external data and highly scalable infra-
structure. Applications enable you to offer better products, recommendations and
services to your customers and increase your profits.

Companies are actively combining statistical methods with technical con-
cepts such as machine learning and artificial intelligence to extract insights from
big data, drive innovation, and change the way decisions are made [14]. Ready-
made solutions, tools and software help automate the decision-making process
based on algorithms. These can range from stand-alone databases that use machine
learning to perform self-recovery, to ready-made models that can be used to solve
problems such as pattern recognition and text analysis. All this helps companies
accelerate time to value, increase productivity, reduce costs and improve relation-
ships with customers.

Ineffective processes can prevent a company from realizing the full potential
of artificial intelligence. Data scientists may face challenges in obtaining the re-

sources and data needed to build machine learning models. Problems may arise
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when interacting with colleagues. Data scientists have to deal with numerous open
source tools. Application developers are sometimes forced to completely rewrite
the code of learning models to integrate them into applications.

The list of Al-based tools is constantly expanding, forcing IT professionals
to devote more time to supporting the data science department by updating the
work environment. Existing standards limit what data scientists can do. Managers
are not always able to fully assess the return on investment in artificial intelligence.
Therefore, they do not provide sufficient levels of support and funding to create an
effective integrated ecosystem.

In a broad sense, systems analysis is applied to the study of social, econom-
ic, organizational, technical and human-machine systems. It is in demand when
developing, making and justifying decisions related to the design, creation and
management of complex, multi-level and multi-component artificial systems. Sys-
tems engineering studies the design, creation and operation of structurally complex
systems of any scale and purpose.

The theoretical and methodological basis consists of a systems approach and
general systems theory, as well as research methods involving mathematical logic,
mathematical statistics, algorithm theory, game theory, situation theory, infor-
mation theory, heuristic programming and simulation modeling. An important fea-
ture of system analysis is the unity of the formalized and informal research tools
and methods used in it.

In a narrow sense, system analysis is included in the IT analytics infrastruc-
ture [15]. In this infrastructure, the business analyst, systems analyst and data ana-
lyst play an important role. A systems analyst communicates with business ana-
lysts or customers to clarify business requirements. His responsibilities include de-
veloping functional requirements and describing system operation scenarios (Use
Case).

He interacts with the designer to develop the system interface design. He an-
alyzes methods of data exchange between systems (integration), design Databases,
API interfaces with developers, and participates in the development of system ar-
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chitecture. His tasks include setting tasks for the front end (websites, web and mo-
bile applications), back end, preparing technical documentation for the project, and
demonstrating the system to the customer.

The results of the work are technically developed task statements for devel-
opers, as well as technical documentation for the project. A systems analyst ac-
companies tasks from business needs to release. He gives a demo to the customer.
A business analyst works with business stakeholders, potential and current applica-
tion users. Stakeholders may include business owners, partners, and department
heads. A business analyst is focused on finding ways to optimize employee costs,
speed up processes, increase profits and other business benefits. He analyzes busi-
ness processes and determines how and what to change in order to develop the cus-
tomer’s business through automation.

Conclusion

Acrtificial intelligence technologies have created a team synergy model in
which systems analysts collaborate with business analysts and interact with busi-
ness stakeholders and potential users to obtain business and user requirements and
then translate them into technology requirements. They do this by analyzing and
researching existing applications. They also define the data flows that are used in
business processes. They design databases and research software protocols in order
to organize the interaction of systems. Explore how introducing new features can
affect the behavior of a running system. The technical details that systems analysts
delve into are needed to assign tasks to programmers.

Also, their understanding of the technical details of the project helps pro-
grammers understand implementation features that can affect the estimation of task
completion times. System analysts draw up design documentation and pass it on to
the development team, who begin work on creating a new system. Systems ana-
lysts play an important role in ensuring consistency between business requirements

and technical capabilities of systems.
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A data analyst works with data that is collected by automated systems: data-
bases, log files, social networks and others to find patterns, trends and draw con-
clusions about them.

They analyze large volumes of data to extract valuable business insights.
Data analysts collaborate with business analysts, systems analysts, and other stake-
holders to understand what data is needed and how it can be used to make business
decisions.

They analyze data using a variety of methods and tools, including statistical
analysis, machine learning, and data visualization. Their work includes developing
and implementing algorithms and models to analyze data, creating reports and
graphs that help present information in a clear way. Data analysis help IT compa-
nies identify new opportunities, optimize processes, predict results and make deci-
sions based on analyzed real information.

Each analyst has his own area of responsibility in IT companies. The roles of
a business analyst and a systems analyst overlap and it often happens that one per-
son in the company is engaged in business and systems analysis. Their main area
of responsibility is collecting business requirements, analyzing them and assigning
tasks to developers. A data analyst is another position that is associated with the
processing and analysis of large volumes of data and has almost no overlap with
the tasks of a systems and business analyst. But if the results of data analysis reveal
the need to improve the system, then the data analyst can assign the task to the de-
velopers himself or through a system analyst.

The term BI stands for business intelligence and refers to special software
used to automate business processes in the field of assessing statistical and eco-
nomic indicators [16]. Bl analysts can monitor parameters that tell about a compa-
ny’s activities, identify the strengths and weaknesses of its work, and also offer a
series of solutions for effective transformation and development. Experts of this
profile help make commercially intelligent decisions by collecting and visualizing

information. The main soft skills are communication and initiative. The first will
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allow you to extract study and convey information in the most correct form, the
second will allow you to seek answers to questions by any means.

Knowledge from various fields of computer science, machine learning,
mathematics, statistics, software development and business knowledge created a
direction called Data Science. Data scientists create tools to solve business prob-
lems through analysis and artificial intelligence algorithms. Engineers of this pro-
file are in demand everywhere: from retail to the banking sector. For example, in
retail, they study audience behavior and form models for selecting optimal prices,
thereby increasing average checks. Literally every company wants to work with
people who know how to collect, process, correctly interpret, visualize and com-
municate commercially important data to colleagues. The Product owner also plays
an important role [17].

Having experience in joint corporate activities with synthetic people plays
an important role. These people are actively created by commercial companies
specializing in the virtual avatar market. Their creation takes place in a studio
based on a physical individual. His reading of a pre-prepared text, which contains
all sound phonemes, is recorded on video. Once the raw data is ready, engineers
run the material through machine learning models.

Artificial intelligence uses the script and filmed video to create a full-fledged
character replica. It combines facial expressions and gestures with voice. Voice da-
ta is synchronized with facial expressions. Hands and body move in accordance
with the placed accents. The double can pronounce any text with the generation of
the corresponding video sequence.

Al bankers are being developed that will advise clients in physical bank of-
fices. It is based on the convergence of deep learning, natural language processing,
computer vision, robotics and other technologies.

Deep learning focuses on a computer program's ability to learn from data
and perform complex tasks. This technology is used in the development of synthet-
ic humans. Using deep learning, a computer program can be trained to recognize

patterns and perform complex tasks with greater accuracy than humans. Natural
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language processing (NLP) technology is used to create synthetic humans. It al-
lows a computer program to understand and interact with natural language [18].

Computer vision allows a computer program to perceive and interpret visual
information. Robotics provides equipment to perform tasks that require physical
movement and manipulation. Thanks to them, computer programs can explain their
decisions and interact with people in mental ways.

Synthetic humans (Digital Humans, Artificial humans Synthetic humans) re-
fer to photorealistic virtual models of people endowed with body, voice, facial ex-
pressions and artificial intelligence. These are robots that do not have a physical
embodiment and can only interact with the user from the monitor screen. It can be
either a double of a real person or a virtual robot with a unique appearance gener-
ated by a neural network.

Synthetic humans are a product based on patented algorithms with elements
of artificial intelligence [19]. The developer clones the facial expressions, gestures
and conversational style of specific people. Subsequently, digital clones can exist
in a virtual environment and perform various tasks at the request of the customer.

Synthetic people are used in public space as brand ambassadors and artists.
Digital models are in demand in the fashion segment. A virtual modeling agency
creates digital models with artificial intelligence at the request of clients [20].

Game changers include virtual hosts and virtual celebrities. Banks are hiring
digital employees for the position of digital consultant. A digital consultant helps
clients obtain mortgage loans in real time. The digital clone communicates with
clients around the clock, giving them advice and forecasts.

Digital assistants have created the prospect of digital humans empowered by
artificial intelligence. Motion capture technology has reached a high level.
Graphics engines allow you to create realistic graphic artifacts. There are also spe-
cialized applications for working with digital people. To implement the cognitive
functions of synthetic people, machine learning is used, in particular, speech
recognition and generation methods, NLP for the dialogue subsystem and GAN for

generating a unique appearance.

288



References

1. Acrtificial Intelligence (2022). Cambridge Dictionary.
https://dictionary.cambridge.org/dictionary/english/artificial-intelligence

2. Churchland, P., & Churchland, P. (1990). Could a Machine Think? //
Scientific American, 262, 32-37.https://doi.org/10.1038/scientificamerican0190-32

3. Gorodetsky, Malta; Fisher, Kathleen M.; Wyman, Barbara (1994). Gener-
ating connections and learning with SemNet, a tool for constructing knowledge
networks // Journal of Science Education and Technology. 3 (3): 137-144. Bib-
code:1994JSEdT...3..137G. doi:10.1007/BF01575176. S2CID 62635310

4. James E. Dobson (2023). The Birth of Computer Vision. University of
Minnesota Press. ISBN 978-1-5179-1421-9.

5. Mike, Koby; Hazzan, Orit (2023). What is Data Sci-
ence?. Communications of the ACM. 66 (2): 12-13. doi:10.1145/3575663

6. Schlagwein, Daniel; Willcocks, Leslie (2023). ChatGPT et al: The Ethics
of Using (Generative) Artificial Intelligence in Research and Science™ // Journal of
Information Technology. 38 (2): 232-238.
D0i:10.1177/02683962231200411. S2CID 261753752

7. Bostrom, Nick (2014). Super intelligence: Paths, Dangers, Strate-
gies (First ed.). Oxford University Press. ISBN 978-0-19-967811-2.

8. Ahmed C.M., Zhou J. (2020). Challenges and opportunities in cyberphys-
ical systems security: A physics-based perspective // IEEE Security and Privacy.
Vol. 18. No.6. P. 14-22. https://doi.org/10.1109/MSEC.2020.3002851

9. Marco Marabelli; Sue Newell; Valerie Handunge (2021). The lifecycle of
algorithmic decision-making systems: Organizational choices and ethical challeng-
es"// Journal of Strategic Information Systems. 30 (3): 1-
15. doi:10.1016/j.jsis.2021.101683

10. Gadhi, A. , Gondu, R. , Bandaru, C. , Reddy, K. and Abiona, O. (2023)
Applying UML and Machine Learning to Enhance System Analysis and Design

289


https://doi.org/10.1038/scientificamerican0190-32
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1994JSEdT...3..137G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2FBF01575176
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://www.upress.umn.edu/book-division/books/the-birth-of-computer-vision
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1145%2F3575663
https://doi.org/10.1177%2F02683962231200411
https://doi.org/10.1177%2F02683962231200411
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1177%2F02683962231200411
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://en.wikipedia.org/wiki/Nick_Bostrom
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://doi.org/10.1109/MSEC.2020.3002851
https://www.sciencedirect.com/science/article/abs/pii/S0963868721000305
https://www.sciencedirect.com/science/article/abs/pii/S0963868721000305
https://www.sciencedirect.com/science/article/abs/pii/S0963868721000305
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.jsis.2021.101683

Il International Journal of Communications, Network and System Sciences, 16, 67-
76. doi: 10.4236/ijcns.2023.165005.

11. Bird, Jordan J.; Ekart, Aniko; Faria, Diego R. (2018). Learning from In-
teraction. Intelligent Networked-Based Human-Bot and Bot-Bot Chat bot System //
Computational Intelligence Systems. Vol. 840 (1st ed.). Nottingham, UK: Spring-
er. pp. 179-190. doi: 10.1007/978-3-319-97982-3 15

12. Verganti R, Vendraminelli L., lansiti M. (2020). Innovation and design
in the age of artificial intelligence // Journal of Product Innovation Management.
Vol. 37. No. 3. P. 212-271.

13. Sternberg, R.J. (2021). Adaptive Intelligence: Its Nature and Implica-
tions for Education // Education Science, 11, 823. https://doi.org/10.3390/
educscil1120823

14. Akopov, A.S. (2023) Modeling and optimization of strategies for making
individual decisions in multi-agent socio-economic systems with the use of ma-
chine learning // Business Informatics, vol. 17, no. 2, pp. 7-19. DOI:
10.17323/2587-814X.2023.2.7.19

15. Yusuf GUNEYSU (2023). The Use of Artificial Intelligence and Expert
Systems in Finance: A Bibliometric Analysis // Fiscaoeconomia. Ne 3, p. 2110-
2127 https://doi.org/10.25295/fsecon.1269889

16. Mohammad Kamel Alomari, Habib Ullah Khan, Sulaiman Khan,
Alanoud Ali Al-Maadid, Zaki Khalid Abu-Shawish, Helmi Hammami (2021). Sys-
tematic Analysis of Artificial Intelligence-Based Platforms for Identifying Govern-
ance and Access Control // Security and Communication Networks, vol. 2021, Ar-
ticle ID 8686469, 10 pages, 2021. https://doi.org/10.1155/2021/8686469

17. Shaidullin A.l. (2023). The problem of interpretation, differentiation and
classification of digital products // Business Informatics, vol. 17, no. 2, pp. 55-70.
DOI: 10.17323/2587-814X.2023.2.55.70

18. Loiko, A.l. (2022). Technology of digital ecosystems. Vestnik of Sama-
ra State Technical University. Series Philosophy; 4(1):49-56. DOI:
https://doi.org/10.17673/vsgtu-phil.2022.1.7

290


https://doi.org/10.4236/ijcns.2023.165005
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.25295/fsecon.1269889
https://doi.org/10.1155/2021/8686469

19. Loiko, A. (2022). New industria. Digital ecosystems and Smart Society /
A. Loiko. —-LAP LAMBERT Academic Publishing — 144p.

20. Loiko, A.l. (2020) Interdisciplinary structury analysis systems in the
field of artificial intelligence technologies. «System analysis and applied infor-
mation sciencey; (1):40-44. https://doi.org/10.21122/2309-4923-2020-1-40-44

OI'JTABJIEHHUE
MPEJUCIIOBHE ...........oooiiiiiiiiiie ettt 3
EBPO3UICKUE HEHHOCTU U UCTOPUYECKAS IAMSATD............. 4
80 JieT Mupa u co3uAaAHUsA
JIouko JLE., JIOUKO A.H ..........cccccuiiiiiiiiiii ittt 4

80 JeT onepanuu «barpaTuon»: coBeTcKoe BOEHHOE HCKYCCTBO B 310Xy
ocBo0o:x1eHNns besrapycu v 3THKA cCIpaBelJIMBOCTH

MYMUHCKUTL HL L ..ottt be e annee s 7
CouuajbHasi NOJUTHKA FOCYIAPCTBA U MOHATHE CIIPABEIJINBOCTH B I'0J1
80-seTus ocBobox1eHus benapycu

Batinunosuy O.1"., MywuHCKUUE H. U ............ccooooviiiiiiiiiis i 11
IlaTpuoTn3mM B COBpeMeHHOM 00111eCTBe
Typro JI.A., CIpymuHCKAst H.B ......c...cccooviiiiiiiiiiiii e 13

CaoBakus u benapycse 80 jier Tomy Ha3aa: 60pbda ¢ repMaAHCKUM
HAIIU3MOM B KOHTEKCTE HCTOPUYECKOH CIIpaBelJINBOCTH

Inocuxosa O. (Cnosaxus), MymuncKuth H. U ...........cccoovvoiiiiiiiiiiiiie i 15
CoBpeMeHHBbIIl MUpP: aKTyaJabHO Ju Hacjeane U. Kanra

Tonybes I1. I1., Bynoleo E. K.......c.ccccociiiiiiiiiiii i 17
Yuacrue cryaendyeckux orpsiaoB BIIN B 3Be3aHbIX

noxoaax (1979-1981 rr.)

LIABMUHCKUTL H. B. ..ottt e e e 20
LenHocTH MUpa B YCJIO0BHAX IJ100a1bHOI TYpPOYJI€HTHOCTH

JIOUKO A. P ..ottt e 24
HNub u a1

Bunvreuu . A. JIOUKO A. H........cccouviiiiiiiiiiiiiiiii et 27
Jlemorpajpuyeckas curyauus B bejiapycu: cOUOKY/JIbTYPHbIE aCHEKThI
Paoumunosuy I1.C., Cywa B.B., CmpymuHcKast H.B........c..cccoccovviiiiiiiiininnn, 30

Hennocru: punocopuss 1 METOA0JIOT U
bornoapesa K. B., JIOUKO A. U ........ccc..ccoouuiiiiiiiiiiii e sniee e siea e 35

291


https://doi.org/10.21122/2309-4923-2020-1-40-44

