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Annomauus. B cmamve npeocmaseneno onucamue mMemooda OYEeHKU COBPEMEHHO20 COCMOSHUS
pazsumus uHGOPMayuUoOHHO-KOMMYHUKAYUOHHBIX mexHoao2ull 6 Poccuu u ux eénusnue na cmanosnenue
HAYUOHANbHO20 — MeXHONIo2UYecko2o  npuopumema.  HMccneooeanue  nNOCMpoeHO  HA — aHaluse
CMamucCmuyeckux OaHHbIX npugedeHHvix 6 mamepuanax Poccmama 3a nepuoo 2016-2022 200vi. B
Kawecmee OCHOGHLIX NAPAMEMPO8 UCCIe008AHUA PA3GUMUS MBOPYECKO20 NOMEHYUAnd, 6 Nepeyio
ouepedb pabomHUKO8 HAYUHO20 coobuecmea, avlopanbl: yenesvie Qynkyuu Y1 —konuvecmeo nyoauxayuii
8 BbICOKOPEUMUH208bIX HCYpHALAX (uHOekcupyemvix 6 daze «Cxonycy) u Y2 — Koauuecmeo nOOAHHbIX
3a860K O/ 3AWUMbl NPAGa UHMELIEKMYAIbHOU COOCMBEHHOCMU HA CO30AHHbIE MEXHUYEeCKUe PeueHUs.
B kauecmee eapvupyemvix napamempos, 06yCciasnuawux 3Havyenus yeneeulx gyukyul, evlioupanu: X1
—UHGECMUYUU 8 OCHOGHOIL KANUMA, Mapo. pyo.; X2 - cpeOHecnucouHds YUcieHHOCHb pabomHUKOS, MbIC.
uen.; X3 —ypogenb UHHOBAYUOHHOU aKMUBHOCMU opeanuzayuti, %o, X4 —sampamvl Ha Uccie008aHus u
paspabomku 6 opeanuzayusx cekmopa HKT, man.py6. B xode pabomwvl npumenenvl cogpemeHHble
nakemsl NPUKIAOHLIX NPOSPAMM, C NOMOWbIO KOMOPBIX OOHAPYHCEHbl KOPPENIYUoHHble CEA3U U
DecpeccUuoHHble  3A8UCUMOCIIU  MEJCOY  UCCIeO08AHHLIMU — NAPAMEMpPamu U NpeoCAaeieHd  Uux
epaguueckas unmepnpemayus 015 CO0ePHCaAMenbHO20 AHANU3A NPOUCXOOAUUX 8 0OIACU UCCIe008ANHUL
npoyeccog. Ilo umozam 6binonHenHO20 AHANU3A ABMOPAMYU BbIAGNIEHA OCIPO HA3PEGULAS HeOOXO0OUMOCb
peopmuposanua  cucmemvl UHBECMUPOBAHUS 8  pa3eumue  UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHono2Ull, KOmopas 8 Xxo0e Npakmuku ee ucnoavsosanus ¢ 2016-2022 zodax, mecmomps Ha
YCMOUUUBHI pocm NYOIUKAYULL 8 BbICOKOPEUMUH208bIX HCYPHANAX, 200 OM 200d NOCMENEHHO CHUICANA
KOMUYeCcmeo nooayu 3as60K HA 00beKmbl UHMENIEKMYAIbHOU COOCMBEHHOCIU, YMO HPUBOOULO K
MOPMOICEHUIO NPOYECCO8 CMAHOBNEHUSI HAYUOHAILHO20 MeXHoA02u4ecko20 npuopumema. Ilo umoeam
BbINOIHEHHO20 AHANU3A ABMOPAMU GbIAGIEHA OCMPO HA3Pesuas HeoOX00UMOCMb pepopMuposanus
cucmembl UHBECIUPOBAHUA 8 PA3EUMUE UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONIO02UU, KOMOPAs 6
Xo0e npakmuku ee ucnoivzosanus 6 2016-2022 codax, Hecmomps Ha ycmouyugslli pocm nyoauKayuii 8
BbICOKOPEUMUH208bIX JCYPHANAX, 200 OM 2004 NOCMENEHHO CHUICANA KOMUYECMBO NOOadU 3ai60K Ha
00vbeKmbl  UHMENNIeKMYANbHOU — COOCMBEHHOCMU,  4MO  NPUBOOUNO K  MOPMONCEHUIO NPOYECccos
CMAHOBIEHUSI HAYUOHATBHO20 MEXHOL02UYECKO20 NPUOPUmMema.
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Abstract. The article describes a method for assessing the current state of development of
information and communication technologies in Russia and their impact on the formation of a national
technological priority. The study is based on the analysis of statistical data provided in the materials of
Rosstat for the period 2016-2022. As the main parameters of the study of the development of creative
potential, primarily of employees of the scientific community, the following target functions were
selected: Y1 — the number of publications in highly rated journals (indexed in the Scopus database) and
Y2 — the number of applications submitted to protect intellectual property rights for created technical
solutions. The following parameters were chosen as variable parameters determining the values of target
functions: X1 - investments in fixed assets, billion rubles; X2 - the average number of employees,
thousand people; X3 — the level of innovative activity of organizations, %; X4 —research and development
costs in ICT sector organizations, million rubles. In the course of the work, modern application software
packages were used, with the help of which correlations and regression dependencies between the studied
parameters were discovered and their graphical interpretation was presented for a meaningful analysis
of the processes taking place in the field of research. Based on the results of the analysis, the authors
identified an urgent need to reform the investment system in the development of information and
communication technologies, which, during the practice of its use in 2016-2022, despite the steady
growth of publications in highly rated journals, gradually reduced the number of applications for
intellectual property objects from year to year, which led to a slowdown in the processes of becoming a
national technological priority.

Keywords: digital transformation, information and communication technologies, investment
system, national technological priority

For citation: Chaplinskaya PYu, Karpichev EV, Alekseev GV. The ways to solve digital problems
transformations in certain sectors of the economy at the present stage. Modern Science and Innovations.
2024;(3):43-49. https://doi.org/10.37493/2307-910X.2024.3.4

Introduction. The main document setting the vector of the current stage of improving
digitalization systems in various spheres of society is the National Program "Digital Economy of
the Russian Federation™, approved by the minutes of the meeting of the Presidium of the Council
under the President of the Russian Federation for Strategic Development and National Projects
dated June 4, 2019, No. 7. In development of the provisions of the program, "Methodological
recommendations for the digital transformation of state corporations and companies with state
participation” have been developed, Moscow, 2019.

This document provides for the following measures to advance the implementation of the
planned tasks “...the direction of digital transformation: creation and development of new
business models; formation of a new approach to data management; digital modeling,
implementation of digital technologies and platform solutions; creation of a digital environment”

[1].
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Successful solution of the stated tasks is impossible without mobilization of efforts of
various branches of industry. Achievements that can form the basis of new breakthrough
solutions can be obtained on the basis of analysis of the current state of this sphere.

An idea of the current advantages and disadvantages, and most importantly, ways to
overcome emerging difficulties, are presented in the data collection of the Statistical Review of
the Higher School of Economics for 2024 [1].

Materials and research methods. Within the framework of the conducted research on
the specified indicators, an analysis of publication activity in the field of information and
communication technologies (ICT), as well as the activity of their use in patent and invention
activities, was conducted. Both selected parameters, from our point of view, fairly objectively
assess the effectiveness of using innovative scientific developments. Taking into account the
above, the following were included as target functions reflecting the creative potential
accumulated to date:

Y 1 —number of publications in high-ranking journals (indexed in the Scopus database);

Y 2 — the number of applications submitted to protect intellectual property rights to
created technical solutions.

The following were chosen as variable parameters that determine the values of the
objective functions:

X1 —investments in fixed capital, billion rubles;

X2 - average number of employees, thousand people;

X3 — level of innovative activity of organizations, %;

X4 — expenses on research and development in ICT sector organizations, million rubles.

Based on the results presented in the specified statistical collection [2], the following
table was formed (Table 1):

Table 1 — Statistical data on the field of information and communication technologies (ICT) for 2016-2022

Investments eNrﬁ[)qgsgeosf . Level (.)f ICT costs,
Years billion rubles | thousan d, |nn.0\_/at|on thousand Scopus Patents
people activity, % rubles
x1 X2 x3 x4 yl y2
2016 | 461 1245 11 34032,5 8755 1978
2017 | 474 1220 15.9 25309,1 11511 | 2270
2018 | 6oy 1191 12.2 24440,1 13388 | 2062
2019 | 741 1203 12.1 22663,7 17293 | 2706
2020 | g3 1240 13.5 34801,1 18695 | 2489
2021 | 938 1285 14.4 31000,9 18221 | 2161
2022 | 1043 1357 13.9 36996,1 16423 | 2203
The obtained data were subjected to correlation analysis (Table 2)
Table 2. Correlation matrix of statistical data
X1 X2 X3 X4 Y1 Y2
X1 1
X2 0.723575 1
X3 0.230844 0.276385 | 1
X4 0.46816 0.784244 | -0.00537 |1
Y1 0.842214 0.272981 | 0.253514 | 0.109771 |1
Y2 0.257877 -0.23174 | 0.104287 | -0.31732 | 0.616842 |1

The analysis of the table formed as a result of calculating the mutual correlation
coefficients of statistical indicators indicates the correctness of the set of variable parameters and
the selected response functions. At the same time, it is possible to conditionally distinguish the
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“optimistic” (bold text) and “pessimistic” (normal underlined) scenarios of the situation
development, respectively, for changes in investment structures (X1) and research and
development costs in ICT sector organizations (X4).
Using the regression analysis apparatus, we obtained the following polynomial
(algebraic) equations and their graphs.
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Figure 1 — Change in the number of publications (Y1) from investments in fixed assets (X1)
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Figure 2 — Change in the number of publications (Y1) from research and development costs (X4)
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Figure 3 — Change in the number of patent applications (Y2) from investments in fixed assets (X1)

4) Y2(X4) =112966.85-13.649557x+0.00062334112x *-1.2526783x *
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Figure 4 — Change in the number of patent applications (Y2) from research and development costs
(X4)

Research results and their discussion. The constructed graphs make it necessary to
identify the joint action of the variable factors (X1) and (X2) on the target functions Y 1 and Y 2.

Table 3 — Statistical data processing for X1 and X4

x1 x4 X1N2 X4N2 x1*x4 yl y2
461 34032,5 212521 1.16E+09 | 15688983 | 8755 1978
474 25309,1 224676 6.41E+08 | 11996513 | 11511 2270
604 24440,1 364816 5.97E+08 | 14761820 | 13388 2062
741 22663,7 549081 5.14E+08 | 16793802 | 17293 2706
832 34801,1 692224 1.21E+09 | 28954515 | 18695 2489
938 31000,9 879844 9.61E+08 | 29078844 | 18221 2161
1043 36996,1 1087849 | 1.37E+09 | 38586932 | 16423 2203
Limit values

461 22663,7 min

1043 36996,1 Max

Y1

0.000478069 -1,96726E-05 -0.054531 0.815193 79,347086 -28469,86
0.001065065 4,62694E-05 0.031212 2,598315 37,896712 39233,71
0.96089246 1823,324606 #N/A #N/A #N/A #N/A

4,914103371 1 #N/A #N/A #N/A #N/A
81684993,38 3324512,62  #N/A #N/A #N/A #N/A
Y2

-6,35916E-06 5,85101E-06 -0.003681 -0.348033 5,8300383 5287,895
0.000227078 9,86492E-06 0.006655 0.553976 8,0798034 8364,859

0.605315377  388,7435975 #N/A #N/A #N/A #N/A
0.306733702 1 #N/A #N/A #N/A #N/A
231770,4154 151121,5846 #N/A #N/A #N/A #N/A

It seems that the most informative graphical analysis of these groups of equations is
performed using the Mathcad application software package in the form of level surfaces of
response functions suchas Y 1 (X 1, X4)and Y 2 (X 1, X 4) [3].

For example, a graphical representation of the level lines of these equations allows us to
obtain areas that describe preferred investment development options (Fig. 5).
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Figure 5 — The nature of changes in the effectiveness of ICT from X1- investments and X4- research
costs: (1-Scopus articles, 2-patents)

Conclusion. The graphical interpretation of the results of the mathematical and statistical
analysis of the data [2] on the state of ICT development for the period 2016-2022, presented in
the form of response surface sections, indicates the need to take urgent measures to transform it.
If the response surface sections (1) indicate a slow but constant trend towards an increase in the
level of domestic scientific publications (Y 1), then the response surface sections (2) indicate an
urgent need to reform the system of investment in ICT development, which, almost year after
year, gradually reduces the frequency of filing applications for intellectual property objects, i.e.,
achieving technological priority. These conclusions are fully consistent with the strategic
priorities of scientific and technological development designated by the collegial body under the
President and, most importantly, the financial support measures planned for the future.

In expanded form, Russian President V.V. Putin stated at the St. Petersburg Economic
Forum on June 7, 2024 that "...The fifth structural change is a real digital platform revolution. In
its current conditions, labor productivity is directly related to digitalization, artificial intelligence
technologies. By 2030, Russia will have to form digital platforms in all key sectors of the
economy and the social sphere. These tasks will be solved within the framework of the new
national project "Data Economy™."

JIUTEPATYPA

1. «Metoauueckue peKOMEHAAMM 1O LU(ppoBOH TpaHchopMauu TrocyAapCTBEHHBIX
KOpIIOpallMii M KOMIIAHWK C TOCYJAapCTBEHHBIM YydacTHeM», HanmoHanpHas mnporpamma
«udposas sxkoHomuka Poccuiickoit @eneparumn», IIpoTokosn 3acemanHus npesuguyma
Cosera mnpu Ilpesunente Poccuiickoit denepanuy Mo CTpaTerMueckoMy pa3BUTHIO U
HallMOHAIBHBIM NpoekTaM oT 4 uroHs 2019 r. Ne 7. 2019.

2. Bmacosa B. B., I'ox6epr JI. M., lutkosckuii K. A. u ap. Hayka. Texnonoruu. IHHOBamu:
2024: kpartkuii cratuctuyeckuid cObopHuk / Ham. wuccnmea. yH-T «Bpicmas mkona
sxoHOMHUKHY». M.: UCHD3 BIIID, 2024.

3. Kapnuues E. B. 3amaun pa3Butus o0pa3zoBaHMs [UId peau3alid  POCCUICKHUX
TEXHOJIOTHYECKHX MpHopHUTeTOB 3aiiiieBa A. A., 3aiikoBa B. U., Kununa A. C. Anekcees I
B. /I Jlyymmii wuccnenoBarensckuii mnpoekt 2024: cOopHHK crateli MeXIyHapoIHOTO
Hay4YHO-UCCIIE0BATENbCKOT0 KOHKYpca (27 mas 2024 r.). Ilerpo3zaBoack: MITHIT «<HOBAS
HAVYKA», 2024. 197 c.: un., a0

Issue No. 3, 2024 48



CoBpemeHHas HayKa M MHHoBauumu. 2024. Ne 3 (47)

REFERENCES

1. "Methodological recommendations for the digital transformation of state corporations and
companies with state participation”, National Program "Digital Economy of the Russian
Federation”, Minutes of the meeting of the Presidium of the Council under the President of
the Russian Federation for Strategic Development and National Projects dated June 4, 2019,
No. 7. 2019. (In Russ.).

2. Vlasova VV, Gokhberg LM, Ditkovsky KA et al. Science. Technologies. Innovations: 2024:
Brief statistical digest. National Research University "Higher School of Economics".
Moscow: ISSEK HSE, 2024. (In Russ.).

3. Karpichev EV. Tasks of Education Development for the Implementation of Russian
Technological Priorities Zaitseva AA, Zaykova VI, Zhilina AS, Alekseev GV. Best
Research Project 2024: Collection of Articles of the International Research Competition
(May 27, 2024). Petrozavodsk: MCNP "NEW SCIENCE", 2024. 197 p.: ill., table. (In
Russ.).

NHO®OPMALIUA Ob ABTOPAX

Moauna FOpseBHa YanumHckas — cTyeHT 3 Kypca OakanaBpuara Kadeapsl GUHAHCOB U
KpenuTa, 3KOHOMMYECKHH (akynbTeT, ['ocynapcTBeHHBIH HMHCTUTYT 3KOHOMMKH, (DMHAHCOB,
mpaBa u TexHosorui, +79286928311, polina.chaplinskaya@mail.ru

EBrennii Bragumuposuy Kapnuyes — 1oueHT kadenpbl MEHEIPKMEHTA, SKOHOMHUYECKUI
¢dakynpTer, l['OCymapCTBEHHBII HWHCTUTYT OJKOHOMHKH, (UHAHCOB, IpaBa W TEXHOJOTHH,
+79200258919, karpichev2007 @yandex.ru

I'ennammii BajsenTnHoBHY AJiekceeB — mpodeccop Kadeapsl HHOOPMAIMOHHBIX
TEXHOJIOTUH U BbICLIEH MaTeMaTUKU, WHKEHEPHO-TEXHUUYECKUH ¢akyibTeT, ['ocynapcTBeHHBbIH
MHCTUTYT SKOHOMHUKH, (PMHAHCOB, ITpaBa U TexHoorui, +781233153776, https://orcid.org/0000-
0002-2867-108X, gva2003@mail.ru

Bkuiax aBTOpOB: BCce aBTOpBI BHECHM PAaBHBIN BKJIa/l B OATOTOBKY ITYOJIMKALIUH.
KonduaukT uHTEpecoB: aBTOPHI 3asBISAIOT 00 OTCYTCTBUH KOH(PINKTA HHTEPECOB.

Crarps moctynmia B pegakmnuro: 13.08.2024;
onobpena nocie perersuposanus: 10.09.2024,
npuHATa K myonukanuu: 12.10.2024.

INFORMATION ABOUT THE AUTHORS

Polina Yu. Chaplinskaya — 3rd year Undergraduate Student of the Department of Finance
and Credit, Faculty of Economics, State Institute of Economics, Finance, Law and Technology,
+79286928311, polina.chaplinskaya@mail.ru

Evgeny V. Karpichev — Associate Professor of the Department of Management, Faculty
of Economics, State Institute of Economics, Finance, Law and Technology, +79200258919,
karpichev2007 @yandex.ru

Gennady V. Alekseev — Professor of the Department of Information Technology and
Higher Mathematics, Faculty of Engineering, State Institute of Economics, Finance, Law and
Technology, +781233153776, https://orcid.org/0000-0002-2867-108X, gva2003@mail.ru

Contribution of the authors: the authors contributed equally to this article.
Conflict of interest: the authors declare no conflicts of interests.

The article was submitted: 13.08.2024;

approved after reviewing: 10.09.2024;
accepted for publication: 12.10.2024.

49 Bbinyck Ne 3, 2024


mailto:polina.chaplinskaya@mail.ru
mailto:karpichev2007@yandex.ru
https://orcid.org/0000-0002-2867-108X
https://orcid.org/0000-0002-2867-108X
mailto:gva2003@mail.ru
mailto:polina.chaplinskaya@mail.ru
mailto:karpichev2007@yandex.ru
https://orcid.org/0000-0002-2867-108X
mailto:gva2003@mail.ru



