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Abstract. Aim. This paper deals with the most important issues of table tennis to analyze the distri-
bution of the main fields, authors, and institutions related to table tennis in China and optimize its study.
Materials and methods. Data source. The data is downloaded from the China National Knowledge Infra-
structure (CNKI), and 16 types of sports core journals (released in 2021) are selected from CNKI. It is re-
trieved with the keyword “table tennis”. The papers on table tennis searched from CNKI are from January
2001 to December 2020, with a time span of 20 years. There is a screening of the literature to retrieve 677
of them published in the domestic sports core journals. Study process. The data obtained was processed
with the statistical tool Excel and the visual analysis tool VOSviewer. Results. Reliable data were obtained
from the rating of sports journals in terms of the volume of publications, current research topics, authors,
and the issues under study in general. Conclusion. The colleges and universities are the most important bat-
tlefield for the analysis and study of table tennis sport, and the core institutions are Beijing Sport University,
Shanghai University of Sport and so on. The study outcomes are featured with a significant regional diffe-
rence. There are abundant outcomes in Beijing and Shanghai, but it is almost a blank in the central and
western regions.
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! Xap6uHckuti criopmueHbiti yHusepcumem, Xap6uH, Kumaii
2 Cesepo-BocmoyHbili thedepanbHbiii yHUBepcumem, Sikymck, Poccusi

Annomayusn. Uenn. Hacrosas crarbs mocBsiieHa HanOoee BayKHbIM BOIPOCaM HAaCTOJBHOI'O TEH-
HHCA, B TOM YUCIIE aHAJIM3Y paclpe/iesIeHHsi OCHOBHBIX TEHJICHLMH, aBTOPOB U YUPEXIICHNUH, CBSI3aHHBIX C
HacTOJBHBIM TeHHHCOM B KnTae, a Takke OoNTUMHU3AIMK U3yUYESHUs 3TOTO BUIA criopTa. MaTepuanasl U Me-
Toabl. Mcrounnk nanabeix. CBepeHus 3arpyxensl n3 bl Kuraiickas HanmoHanbHas HHGPACTPyKTypa 3Ha-
Huit (CNKI), BBIOpaHBI 16 KIFOYEBBIX CIOPTUBHBIX XypHANOB Ha 2021 ron. Mckomas nHboOpManus u3Bie-
YeHa 10 KIIOYEBOMY CIIOBOCOYETAHHIO «HACTOJNBHBIA TEHHHC». JIOKYMEHTHI IO HAacCTOJIBHOMY TEHHHCY,
Haiinennsle B CNKI, otHOCsTCS K ieproxy npoTsbkeHHOCThIo 20 net (¢ staBapst 2001 1. mo nexadps 2020 r.).
W3 Bceit nutepaTypsl oTOOpaHBl 677 MCTOYHUKOB, OIyOJMKOBAHHBIX IMPEUMYIIECTBEHHO B KHUTAMCKHUX
CIOPTUBHBIX XKypHasaX. CTaTHCTHYECKUI aHAIM3 MPOBOAMIM C HCIONIb30BaHHEM HMHCTpyMeHTa Excel m
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HHCTpYMEHTa BU3yanbHOro ananm3a VOSviewer. PedybTarhl. C HCIIONB30BaHUEM PEUTHHTA CIIOPTUBHBIX
’KYPHAJIOB IOJIyYHJId JIOCTOBEPHBIE JaHHBIE 110 00beMy IyONHMKanui, akTyalbHOM TeMaTHUKe HCCIIEA0Ba-
HUIi, aBTOpaM U npobieMaM U3ydeHHsl HaCTOJBHOIO TEHHHCA B LiesoM. 3akiawuenne. Komemku u ynu-
BEPCUTCTHI ABJIAIOTCA Han6onee BaXXHBIMU YUYPCIKACHUAMU C TOUKU 3PCHUSA aHaJIM3a U UCCIICAOBAaHUA Ha-
CTOJIBHOTO TEHHMNCA, a JIMAEPaMH CPey HUX BhICTynaroT IIeKkMHCKMI crnopTHBHBIA yHHBepcuTeT, LllaH-
XalCKUil yHHBEpCUTET cropra M Tak nanee. [lo pe3ysnbraraMm HCCIICTOBAHUs BBISBWIM 3HAYMTENbHBIC
pEerHOoHAJIbHBIE Pa3INYUsl CO CMEILIEHHEM aKIeHTOB B cTopoHy lleknHa u IllaHxast mpu MpakTUYECKH IOJ-
HOM OTCYTCTBHH JIaHHBIX U3 IICHTPAJILHBIX U 3aIaJHBIX PETHOHOB.
Knroueewie cnosa: nacronbuelil TeHHHC, VOSViewer, BU3yalbHbINA aHamn3, Kurtail, TeHHHC
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The table tennis sport is an advantageous
sport in China. In the past few years, foreign and
domestic scholars have concluded and summa-
rized the study outcomes in the field of table ten-
nis from the perspectives of technical and tactical
analysis methods, scientific training, reserve tal-
ent training mode, psychological characteristics,
the origin of table tennis projects, and the promo-
tion and dissemination of table tennis sports.
Along with the ceaseless development and
progress of table tennis techniques, the domestic
scholars also study visualization technology for
the literature of table tennis in all aspects. By far,
the application of the knowledge graph tool is
related to the visualization process of research
direction and development trends in specific pro-
fessional fields, which has been a new trend in
literature research and knowledge service. The
paper uses the literature on table tennis adopted
in the CNKI database as study objects to have

a statistical analysis of the literature on table ten-
nis with the statistical tool Excel and the visual
analysis tool VOSviewer. And then the most im-
portant and hotspot issues would be analyzed
with a knowledge graph so as to analyze the main
fields, authors, and institution distribution of
the study of table tennis sport in China, which
would provide a reference to optimize the study
of domestic table tennis sport in China.

Study results and analysis

Analysis of the proportion of articles pub-
lished in journals of table tennis sport in China.
The distribution of literature sources shows that
677 papers are retrieved from 16 sports core
journals, such as the Journal of Beijing Sport
University.

Seen from table 1, we could see that the jour-
nal with the highest publication volume is Jour-
nal of Beijing Sport University, 96 with the pro-
portion of 14.18%; and it is followed by Sports

Table 1
Statistical Chart of Papers on Table Tennis
Nsuer;l‘tir Journal Name Pl{?:ﬁ;:gn Percentage
1 Journal of Beijing Sport University 96 14.18%
2 Sports Culture Guide 71 10.49%
3 Journal of Shenyang Sport University 69 10.19%
4 China Sport Science and Technology 58 8.57%
5 Journal of Tianjin University of Sport 56 8.27%
6 Journal of Wuhan Institute of Physical Education 55 8.12%
7 Journal of Shanghai University of Sport 37 5.47%
8 Journal of Shandong Sport University 34 5.02%
9 Journal of Guangzhou Sport University 32 4.73%
10 Journal of Physical Education 31 4.58%
11 Journal of Nanjing Sport Institute 30 4.43%
12 Journal of Chengdu Sport University 26 3.84%
13 China Sport Science 25 3.69%
14 Journal of Xi’an Institute of Physical Education 24 3.55%
15 Journal of Capital University of Physical Education and Sports 19 2.81%
16 Sports & Science 14 2.07%
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Culture Guide, 71 with the proportion of 10.49%.
The third one is Journal of Shenyang Sport Uni-
versity, 69 with the proportion of 10.19%. There
are 58 in China Sport Science and Technology
with the proportion of 8.57%; 56 in Journal of
Tianjin University of Sport with the proportion of
8.27%; 55 in Journal of Wuhan Institute of Phy-
sical Education with the proportion of 8.12%;
37 in Journal of Shanghai University of Sport
with the proportion of 5.47%; 34 in Journal of
Shandong Sport University with the proportion of
5.02%; 32 in Journal of Guangzhou Sport Uni-
versity with the proportion of 4.73%; 31 in Jour-
nal of Physical Education with the proportion of
4.58%; 30 in Journal of Nanjing Sport Institute
with the proportion of 4.43%; 26 in Journal of
Chengdu Sport University with the proportion of
3.84%; 25 in China Sport Science with the pro-
portion of 3.69%; 24 in Journal of Xi’an Institute
of Physical Education with the proportion of
3.55%; 19 in Journal of Capital University of
Physical Education and Sports with the propor-
tion of 2.81%; 14 in Sports & Science with the
proportion of 2.07%. Journal of Beijing Sport
University, Sports Culture Guide and Journal of
Shenyang Sport University are the main journals
to publish the literature on table tennis, which
include 236 papers, accounting for 34.86% of
the total.

We could see that the publication volume of
all major Chinese sports core journals is imba-
lanced, and there is a deviation in the emphasis
on scientific research in table tennis. Certainly,
all major Chinese sports core journals have dif-
ferent focuses in the selection of publication pa-
pers, and the focus on the selection is shown in
the imbalanced tendency in the number of pub-
lished papers [4]. The Journal of Beijing Sport
University accounts for the highest proportion,

14%. Beijing Sport University is the only sports
university in China, and its comprehensive
schooling level is in a leading position among
other sports colleges and universities. The univer-
sity attaches the highest importance to the scien-
tific research and publication of table tennis.
The publication volumes of Sports Culture Guide
and Journal of Shenyang Sport University are
similar, accounting for 10%. The publication vo-
lumes of China Sport Science and Technology,
Journal of Tianjin University of Sport, and Jour-
nal of Wuhan Institute of Physical Education are
similar, accounting for 8%. The publication vo-
lumes of Journal of Shanghai University of Sport,
Journal of Shandong Sport University, Journal
of Guangzhou Sport University and Journal of
Physical Education account for 5%. The publica-
tion volumes of Journal of Nanjing Sport Insti-
tute, Journal of Chengdu Sport University, China
Soort Science and Journal of Xi’an Institute of
Physical Education are in the proportion of 4%.
The proportions of Journal of Capital University
of Physical Education and Sports and Sports &
Science are 3% and 2%, respectively.

Seen from the publication volume of all
major Chinese sports core journals, the Journal
of Beijing Sport University must be the core arca
of analysis and research in table tennis with
a publication volume of 96, which shows that its
scientific research force matches its economy and
culture. The journal has made an outstanding
contribution to the prosperity and development of
analysis in the field of table tennis; however,
it also reflects the insufficiency of other areas in
the field from the opposite direction [11]. It is
suggested that the scientific research institutions
in Beijing should carry out a cooperative study
with other institutions in other areas so that much
more scientific research institutions could parti-
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cipate in the scientific research projects and to be
a better promoter of the comprehensive develop-
ment of the analysis and study of table tennis.

Analysis of the annual publication volume of
study papers on table tennis in China. The annual
publication volume of papers about table tennis
in China shows the development of the study
field to some extent, so as to lay a foundation for
the study. The annual volume of academic papers
in the field is shown in Fig. 1.

The trend change shown in the annual publi-
cation volume of academic papers on table ten-
nis, along with passing time, is of great signific-
ance to the description of previous developments
and the future prediction of the field [4]. As seen
from Fig. 1, the publication volume of literature
has certain differences during various periods.
From the figure, it could be judged that the ge-
neral tendency is decreasing. The publication
volumes in 2001, 2002, and 2003 were 27, 32,
and 25, which is relatively stable. However,
the volume had been increasing annually from
2003 to 2008, the year of the Beijing Olympic
Games, which should be closely related to
the opening of the Olympic Games in Beijing.
Then, the publication volume had been decreased
annually for the closing of the Olympic Games in
2008, and it was decreased to 35 in 2011. How-
ever, the publication volume was still higher than
before 2005. It surged to 45 in 2012, the Olympic
Games in London, which is second to that of
the year of the Beijing Olympic Games. There
was an unstable period with the law from 2013 to
2017. The year 2013 was a low-peak period after
the London Olympic Games, with a publication
volume of 30. In 2014, the reform of table tennis
to use balls made of new materials would impose
a huge impact on the pattern and the future de-
velopment of table tennis, so there was a bigger
publication volume, second only to 2008, 2009,
and 2012 with a publication volume of 44. There
was a decline in 2015, with an annual publication
volume of 24, the lowest since 2001. The publi-
cation volumes in 2016, Rio Olympic Games,
and 2017, post-Olympic Games, rose back to 38
and 40, respectively, and decreased annually
from 2018 to 2020. There are so many reasons.
The General Plan of Chinese Football Reform
and Development, the Notice on Printing and
Distributing the Medium- and Long-Term Deve-
lopment Plan of Chinese Football (2016-2050),
and the Ice and Snow Sports Development Plan
(2016-2025) released in 2015 mean that our
country has put the plan of revitalizing the deve-

lopment of football and ice and snow sports on
the agenda, which affects the publication volume
of studies of table tennis to some extent [12].

The annual publication quantity is a compli-
cated process. According to the Price Law, the
core is calculated in stages as follows: the publi-
cation volume of study literature in 2001-2003 is
stable, so it is in a theoretical exploration stage;
the volume is in a continuous increase in 2004—
2008, so it is in a linear growth stage, and the dis-
cipline theory has been maturing; in 2009-2017,
there is further deepening and improvement of
the theoretical study of table tennis, so there is
an irregular fluctuation in the curve. Seen from
the tendency of the curve, the publication vo-
lumes at home and abroad would tend to be de-
creasing, and the gap would narrow gradually.
In 2018-2020, there is a significant decline in
the publication volume, and it is at its historical
lowest point in 2020 [14].

Distribution of literature by author. The author
is not only the core of the paper but also the smal-
lest individual unit of scientific research. The study
of authoritative scholars could rapidly master
the status of one study field so that the study and
learning objectives could be correct to reach
the point [2, 3]. The author is the subject of
scientific activity, and the quantity and quality
of scientific research outcomes could reflect his
knowledge contribution to this study field and his
influence in this study field (Fig. 2). The authors
with high output in the study field could show
their depth and breadth in this field to some ex-
tent. The height of achievement of the resear-
chers in their field is closely related to the num-
ber of papers published in important journals.
The quantity of high-quality paper is directly
proportional to scientific and technological achie-
vements.

The number of publications and cooperation
of authors would show the distribution of authors
in literature. Firstly, there is a statistic on the lite-
rature publication volume of authors on the project
of table tennis in 2001-2020. The author with
the highest publication volume is Xiao Dandan,
with 24 publications. Xiao is followed by Wu
Fei, Zhang Yingqiu, and Zhou Xingdong (Fig. 3).
The number of core authors is calculated accor-
ding to Price Law: M = V(0.749&N_max) (M is
the minimum number of publications that should
be published by the core author, and Nmax refers
to the number of publications published by
the most productive author in the academic field).
M = 2900, is near 3, so it is confirmed that
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Fig. 3. Publication Volumes by Authors

the core authors in the field of table tennis should
be those who have published 3 and above publi-
cations, and there are a total of 32 [8]. Fig. 3
presents 32 authors who have published 3 or
more papers.

Fig. 2 includes 47 nodes and 120 lines, and
each node stands for one author. The publication
volume of the author is directly proportional
to the size of the node, so bigger nodes mean
a higher volume for the author. The lines between
nodes indicate cooperation between authors.
The closeness of cooperation is directly propor-
tional to the thickness of the connection. Xiao
Dandan, Zhang Yingqiu, Tang Jianjun, Wu Fei,

Su Peiren, and Cai Xueling are productive
authors and authoritative experts with high output
in the field of table tennis. Xiao Dandan in
the China Institute of Sport Science has the big-
gest node, which means that Xiao is the scientific
research leader in the field of table tennis [10].
According to the observation of the lines be-
tween nodes, in the field of table tennis tech-
niques and tactics in China, the authors have
close cooperation, so it is formed with an aca-
demic team with the core of Xiao Dandan, Su
Peiren, Tang Jianjun, Wu Fei, et al., but there is
less academic exchange among all teams [9].
Through the review of the literature, all-academic
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teams are still engaged in all fields of the scien-
tific study of table tennis [5].

It is suggested that the following studies
should focus on data analysis; the main study
direction of all teams is scriptwriting and data
mining of table tennis technical and tactical ana-
lysis software.

Analysis of keywords in study papers on
table tennis in China

A knowledge graph is drawn with the study
object “keyword” to gain Fig. 4.

As seen from Fig. 4, each toroidal node stands
for one keyword, and the node will be bigger
when the frequency of the keyword is higher.
The line between nodes means two nodes appear
in the same publication [6]. In the picture, the
nodes and fonts of different sizes can be directly
seen. Table tennis is the most outstanding node
and font in the picture, which means that table
tennis frequently occurs in the paper. The node of
table tennis includes the teaching of table tennis,
techniques, athletes, etc. The competitive sports,
as a node and font connected with table tennis,
are larger. Then, it is followed by China, table
tennis sport, Chinese table tennis team, athletes,
techniques, and tactics [1].

The relevant keyword data is concluded ac-
cording to the clustering graph of keywords
in table tennis analysis and research in China.
The top ten keywords with the highest frequency
are selected with Excel to gain a statistical chart

% \é-\ i
!laushd analysis
assoclatmn rufes

» systgm analys\s

of high-frequency and high-centrality keywords,
this data is presented in Fig. 5.

As seen in Fig. 5, there are the top ten hots-
pot keywords. The first one is “table tennis” with
a number of 318; the second one is “competitive
sports” with a number of 68; and the third one is
“techniques and tactics” with a number of 41.
The fourth one is “athletes”, with a number of 32;
“China”, with a number of 30, and the “Chinese
table tennis team”, with a number of 30. Their
centralities are higher. While the centralities of
“training” with a number of 25, “Rong Guotuan”
with a number of 24, “table tennis sport” with
a number of 21, and “teenager” with a number of
18 are lower.

Distribution and analysis of study hotspots.
There is a statistic on 677 publications in core
journals, which are included in the CNKI, so as
to have a better sorting and analysis of the hots-
pot issue of table tennis. It would provide a refer-
ence for the theoretical development direction of
table tennis in the future.

The higher frequency and bigger nodes of
hotspots shown in the VOSviewer indicate a high
degree of activity in the field and a new tendency
and field of study. As shown in Fig. 6, the hots-
pots in the field of table tennis are technical and
tactical analysis, stalemate segment, return of
service, technical and tactical features, Ma Long,
Fan Zhengdong, table tennis sport, competitive
sports, new rule, data mining, training, and other
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Fig. 5. Frequency of keywords

hotspot words. All of these words are detected
according to the sharp increase in the frequency
of use of the keyword in the literature in a certain
year. Among these hotspot words, there are four
related to techniques and tactics: technical and
tactical analysis, return of service, technical and
tactical features, and stalemate segment. There
are analyses by period of time: “techniques” from
2001 to 2009, “tactics” from 2015 to 2021. Chi-
nese scholars have studied the techniques and
tactics for nearly 20 years, which shows that the
lasting study hotspots in the field of table tennis
are the techniques and tactics of competitive table
tennis. It also means that the table tennis science
and technology workers have spent vast amounts
of time and energy in the backstage of the glory
of the national ball to gain much more study
achievements. The interdisciplinary study of

B, VOSviewer

“data mining” would have a bigger development
prospect in this field. The study of the direction is
added to by an exploration of scholars in the dis-
ciplines of computer science and artificial intelli-
gence. They have explored the visual system,
real-time tracking, and algorithm of table tennis
robots. The current table tennis techniques and
tactics have been close to the human limit in terms
of speed, rotation, and force. The interdisciplinary
cooperation between the experts in table tennis
work and others in other study fields would have
more effective and practical study outcomes.

The most important hotspot keywords are
“Ma Long”, “Fan Zhendong”, ‘“competitive
sports”, “new rule”, and so on. Combined with
the viewpoints of multiple researchers, the hots-
pots of table tennis in this period focus on com-
petitive competition. Firstly, Ma Long and Fan
Zhendong will participate in the Tokyo Olympic
Games, so there is a heated discussion on their
use of techniques and tactics in the Olympic
Games, World Table Tennis Championships,
and Table Tennis World Cup during the period.
The study methods are diversified, such as the
wide application of methods used in sociology,
economics, and demography in the analysis
of table tennis’s techniques and tactics [13],
building up a “technical efficiency formula” with
the relationship of the gain and loss points and
utilization rate for evaluating the use efficiency
of competition techniques and tactics. Secondly,
in the aspect of tactical behavior and theory,
“mixed strategies” and “mixed strategy Nash
equilibrium” in the field of game theory are also
applied to the tactical discussion of service and

Fig. 6. Hotspots Distribution Picture
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receiving. Some scholars describe the game
theory of tactical behavior in table tennis from
three perspectives: concepts, elements, and ge-
nus. The table tennis tactical behavior analysis
model is verified with empirical study so that it is
possible to predict the athletes’ tactical behaviors
in the competition [7]. As for the “new rule”,
with years of development, more and more scho-
lars have made great contributions to the study of
scientific research on table tennis in sports jour-
nals, and the content indicators of study have be-
come more and more mature to form a stable
development. International table tennis research
has carried out an important reform in the history
of this sport since this century. The diameter of
the table tennis ball had been enlarged from
38 mm to 40 mm on October 1st, 2000, and the
weight of the ball was increased as well, with
2.7g added to the original weight. One year later,
there was also an adjustment in the competition
rules, with the original 21 points per game being
adjusted to 11 points per game. The service rules
were changed from the original five-point service
to a two-point service. Two years later, the ser-
vice rule was limited, so there was a wider space
to change the rule of the sport with the applica-
tion of unobstructed service and limitless glue.
For table tennis, the application of 11 points per
game, unobstructed service, a big ball, and limit-
less glue would generate a very profound impact.
The table tennis sport would keep changing along
with the ceaseless development of the competi-
tive sport.

Conclusion

(1) Through the study of 16 sports core jour-
nals, it is concluded that the one with the highest
publication volume is the Journal of Beijing
Foort University with a volume of 96, accounting
for 14.18%; the second one is Sports Culture
Guide with a volume of 71, accounting for
10.49%; and the third one is the Journal of She-
nyang Sport University.

(2) According to the publication volume of
the literature related to table tennis, the volume
in 2001-2003 was stable in a theoretical explora-
tion stage, and there was a continuous increase in
2004-2008 in a linear growth stage, so the dis-
cipline theory is mature. In 2009-2017, there was
further deepening and improvement in the theory
of table tennis, and there was an irregular fluc-
tuation in the curve. Seen from the tendency of
the curve, the publication volumes at home and
abroad would tend to be decreasing, and the gap
would narrow gradually. In 2018-2020, there is

a significant decline in the publication volume,
and it is at its historical lowest point in 2020.

(3) The main scholars in China are Xiao
Dandan, Wu Fei, Zhang Yingqiu, Zhou Xing-
dong, and Tang Jianjun, and academic teams in
the relevant fields have been built with the core
of these authors with high output. However, there
is less communication among these teams, so it is
hoped that they could enhance communication
with each other. The colleges and universities are
the most important battlefield for the analysis and
study of table tennis sport, and the core insti-
tutions are Beijing Sport University, Shanghai
University of Sport, and so on. The study out-
comes feature a significant regional difference.
There are abundant outcomes in Beijing and
Shanghai, but it is almost a blank in the central
and western regions.

(4) The main points studied in the table ten-
nis sport are based on table tennis, competitive
sports, techniques and tactics, athletes, Chinese
table tennis, etc.

Suggestions

(1) China should pay more attention to
the theory of table tennis in the future, especially
at the normal and comprehensive universities in
China. They should increase the publication
quantity of sports core journals so that they can
make more contributions to the theory develop-
ment of table tennis.

(2) The cooperation and communication
among all study institutions should be enhanced,
especially among the professional sports colleges
and scientific research teams. The construction of
a scientific research team of college teachers
in table tennis theoretical research should be en-
hanced. Governments and other departments
should also maintain a balanced allocation of
educational resources and teachers in Chinese
colleges and universities to enhance the construc-
tion of scientific research teams in colleges and
universities in remote areas of Western China.

(3) The teachers in the domestic colleges and
universities should have continuous research on
table tennis theory, and their publication volume
should not be changed along with the occurrence
and disappearance of hotspot issues or events
because only continuous researchers could have
a more systemic and deeper method to find out
problems and determine the development ten-
dency of the field. The master's and doctoral stu-
dents of table tennis should broaden their horizons
and extend the study field in future studies to seek
new study hotspots and innovative study fields.
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Hugopmayua 06 aemopax

Ban L3085, mpodeccop Llkombr ¢pusnueckoro BocutaHus u 00y4eHus, XapOWHCKUIA CIIOPTHBHBIHI
yHHuBepcuteT, Xapoun, Kuraii.

JIn Tue, xangunat Hayk Llkoms! puznyeckoro BocnuTaHua u o0ydeHus: XapOMHCKHUI CTIOPTUBHBIN
yHUBEpCUTET, XapouH, Kutaii.

Kosone3nunkosa Capnaana UBaHoBHA, KaHIUIAT IeJarorHuecKUX HayK, TOLEHT Kadeapsl criop-
TUBHO-03JJOPOBUTEILHOTO TYypHU3Ma M MacCOBBIX BHIOB cropta, CeBepo-Boctounsiii ¢enepanbHbIi
yuuBepcuteT uM. M.K. AmmocoBa, SIkytck, Poccus.
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