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The absence of a rock mass anchoring in the Donetsk basin using modified concrete reduces the safety of
mining operations and does not ensure its long-term strength and stability in the workings of deep coal mines.
The object of the research is mining in the system “rock mass — modified concrete anchor”. The subject of the
research is the substantiation of the strength and stability parameters of mining. The purpose of the research
is to reveal the regularities of the stress—strain state of the “rock mass - modified concrete anchor” system to
substantiate the parameters of fixing the rock mass, ensuring the safety of mining operations, increasing sta-
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bility and reducing the cost of mining deep coal mines. The research methods: mathematical modeling of the
stress-strain state of the “rock mass — anchor — modified concrete” system. The design scheme of a rock mass
presented in the form of a thick shell with anisotropic layers of rocks under the influence of rock pressure and two
boundary conditions is considered. A mathematical model of the stress-strain state (VAT) of the “rock mass-an-
chor-modified concrete” system is given. The obtained results of stress studies and a nomogram for the dimen-
sionless quantities determination allowed the authors to substantiate the parameters of the system that ensure
its strength and stability in the mine workings of deep coal mines

Key words: mining, rock mass, anchor, modified concrete, stresses, displacements, strength, stability, coal mines, support
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0aaeeva 1/ Table 1
ETyOO6e6 4100 TTERTTITA f (x), g, (y), aéy onetaeé TroTaitar 1afineaan gavidieairiaieésayie/
Coefficients of polynomials fj(x), gj(y), for conditions of a rock mass with pinched edges

fl’ 9, X, 2 X3,y X‘, y X5, y° X8,y X,y Xe, y®
1 1 -2 1
2 -1 4 -5 2
3 1 -8 19 -18 6
4 -1 14 -55 92 -70 20
5 1 -22 131 -340 440 -280 70

0aaeesa 2 / Table 2
Tyo6O0eseaion TTéeiTiTa f(x), g, (y) aey onetaee rioTaitar 1anfeaa it nartaraiare rrroaie/
Coefficients of polynomials fj(x), gj(y) for rock mass conditions with free supports

>

fl, g]_ XZ,yZ X3,y3 X4,y4 XS,yS XG'yG X7,y7 XB,yE X9'y9
1 3 -5 2
2 -12 40 -43 15
3 92 -540 1113 -965 300
4 -9 15 -6 3 -5 2
5 12 -40 43 -27 40 -43 15
6 -276 1620 -3339 2987 -1400 1113 -965 300
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To ensure Russia’s energy security, it is necessary to produce cheap electricity. One of the directions of do-
mestic energy development is its production at nuclear power plants. The source of raw materials for powering
nuclear reactors is natural uranium extracted from rocky and hydrogenic (localized in loose sediments) deposits.
Hydrogenic deposits have been explored in Transbaikalia, united into a single Khiagdin ore field and character-
ized by identical mining-geological, hydrogeological and technological parameters. During the operation, cer-
tain difficulties have been identified in the extraction of natural uranium, related both to the geological structure
of the deposits and the temperature regime of groundwater, and to the economic performance of the enterprise.
As a result of the confluence of these circumstances, the issue of transferring uranium to a mobile state during
underground borehole leaching with the necessary dynamics that ensures the concentration of uranium in a pro-
ductive solution, the processing of which will produce profitable mining enterprise products, is problematic. This
article is devoted to the intensification of the leaching process using chemical activators that accelerate the con-
version of uranium into a productive solution. The relevance of the work is due to the need to activate the process
of uranium leaching with the help of underground borehole leaching to ensure a more complete recovery of ura-
nium and to reduce the period of field development with the use of chemical oxidants. The object of the study is
technological processes of underground in-situ leaching with the use of chemical activators. The purpose of the
study is improving the development efficiency of hydrogenous uranium deposits, reducing operating costs. The
research objectives are to identify the most effective oxidants and regimes of their use, increasing the volume
of uranium recovery in the productive solution. The research methodology included collecting information, its
mathematical and statistical processing, carrying out research work and establishing a connection between min-
ing-geological, hydrogeological and technological parameters of ore leaching. Research methods: mathemat-
ical and statistical analysis, laboratory research and the use of the results for experimental and industrial works

Key words: underground borehole leaching, technological well, filtration coefficient, oxidizer, leaching solution, productive
solution, sulfuric acid concentration, uranium concentration, W/T ratio, redox potential, hydrogen peroxide, sodium nitrite
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When extracting natural uranium from hydrogenic deposits, one of the problems of development efficiency
is the low rate of conversion of a useful componentinto a productive solution during underground well leach-
ing, which significantly lengthens the life of the field and increases the total cost of obtaining finished prod-
ucts [1; 2]. The object of the research is technological installations for in-situ borehole leaching of hydrogenous
ores. The purpose of the research is to consolidate the knowledge obtained in laboratory studies under industrial
operating conditions and to develop modes of application of this technology in the development of reserves of
hydrogenous ores of Khiagda type. Research objective is to establish the most effective modes of hydrogen
peroxide application as an oxidizer. Research methodology is presented by the collection of accumulated infor-
mation, its mathematical and statistical processing, and development of regulations of the leaching process with
hydrogen peroxide; conducting research work and establishing the relationship between the mining, geological,
hydrogeological and technological Research methods: mathematical and statistical analysis, semi-industrial
tests. The reasons for the low intensity of leaching are both complex mining, geological and hydrogeological
conditions for the localization of hydrogenic ores and low groundwater temperature. One of the effective tech-
nological techniques for increasing leaching efficiency is the use of chemical activators of the uranium extraction
process from ore minerals [10-14]. Laboratory studies [7] of the use of chemical oxidizers in the ores of the
Khiagdinsky ore field deposits have shown that hydrogen peroxide is the most effective activator of leaching. To
verify the results of laboratory tests in situ at one of the ore deposits of the Khiagdinskoye deposit, pilot tests of
the results of these studies were carried out. As a result of the work performed, it has become possible to estab-
lish the optimal modes of sulfuric acid leaching of chiagdin ores using hydrogen peroxide as an activator

Key words: underground well leaching, technological well, filtration coefficient, oxidizer, leaching solution, productive solu-
tion, sulfuric acid concentration, uranium concentration, F/T ratio, redox potential, hydrogen peroxide, sodium nitrite
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The chemical, mineralogical and phase composition of clinker from zinc cakes is analyzed. An analysis of the
properties of the main components of the Waelz-clinker is carried out. It has been established that the mass
fraction of copper in it is comparable to its mass fraction in sulfide ores, in connection with this, clinker is consid-
ered as a raw iron-containing, copper-containing, zinc-containing and carbon-containing material. The existing
methods of clinker enrichment are analyzed. The features of the textural and structural composition of the old
clinker of the Chelyabinsk zinc plant are investigated and the use of mechanical and physico-chemical separa-
tion methods for different phases of the clinker is substantiated. To study the material composition of clinker, a
complex of mineralogy and analytical methods is used, including optical microscopy, electron microscopy and
X-ray spectral analysis. As a result of studying the phase and mineralogical compositions of clinker, it has been
found that some of the iron-containing phases, the atomic composition of which is close to the composition of
pyrite-pyrrhotite type minerals, is represented by troilite. The possibility of troilite formation in the Waelz pro-
cess is substantiated. Electron microscopic analysis confirmed that the copper-rich phases identified during the
mapping of the surface of the thin section at high magnification consist of copper sulfides dispersed in the spinel
or mellilite matrix with a size of less than 15 pum. The compaosition of the relatively rich zinc-containing phases is
predominantly represented by ferruginous sphalerite (marmatite) and zinc ferrite. The results of a comprehen-
sive study of the structural and phase characteristics of clinker showed the need to include gravity separation in
the plan of research on the washability of gravitational separation in order to more fully release iron into concen-
trate and flotation of finely divided clinker in order to increase the recovery of copper and zinc-containing phases

Key words: Waelz clinker, Waelz process, structural analysis, mineralogical composition, phase composition, optical micros-
copy, electron microscopy, X-ray spectral microanalysis, troilite, pyrrite, sphalerite, spinel structure
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0adéesa 1/ Table 1
NTfioaa* / Composition*

s YE&Tai0 eéé 6aca, % / Element or phase
Zn Ph Cu Cd Fe S Si0, | Ca Mg Mn N | Agd/d

19-24 | 5-12 |0,5-1510,1-0,2| 23-32 | 5-10 | 1-12 |0,4-3,2|0,3-1,3|/0,5-1,0| — |200-450

E&eiead / Clinker 0,7-20(05-1,5/0,9-6,0| - |[20-40(1,38-51| - - - — |10-20| 50-350
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OTTH afaeeécaoTod (POA) 8000-DX éTi raiéé Shimadzu.
0aaeena 2 / Table 2

NTRoaa éeeTe64da adeivdaaiey / Waelz clinker composition

ToTa680 / _ 1 aifiTaay 476y, % / Mass fraction, %
Product Nu | Fe | Zn Mn | Ph S SiO, ALO, CaO | Ba | As [MgO | Ni
E&eiead / Clinker | 3,34 | 27,8 | 2,02 | 053 | 0,2 | 7,96 | 15,73 | 3,25 6,17 | 0,25 | 0,28 | 2,65 | 0,018
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818404 (xaeyaeine). Todaxai10é fadd: 1 — 6480e00; 2 — Tad6aT04;
; acée+100 6ac / Fig. 2. General view of the ore part of the clinker (Chelyabinsk).
Reflected light. 1 —ferrites; 2 —non-metallic; 3 — pyrite; 4 — a mixture of 4 different phases

D
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4.3 — iad0eT-Naday eNATT1ITOOTay Oaca - @Tefaél; 4.4 —NTanl TAaT00 1eTa0aETa éTadeeel-
aroieoTarar iTnoada / Fig. 3. Enlarged area of the ore part of the clinker zone 4 (see Fig. 2.) Reflected light.
4.1 —iron sulfide; 4.2 — dark gray acicular phase - a complex aluminosilicate of potassium, calcium and iron;

4.3 — light gray xenomorphic phase - spinel; 4.4 — a mixture of copper minerals covellite-bornite composition
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The result of clinker phases identification by atomic composition

~ N
® . PO
Eo ATéy yea1 4104 4 A0TTASTT ATH0AAS, % / Eagﬁ“i‘:f:gggg y
5&5 The proportion of an element in the atomic composition Identified phases
Fe Cu | Zn S Ca [ Ti| As | Na | Al Si Sb (Mn| O P | Mg
21 46,99 | 3,88 — | 48,69 | - - - - - - - 10,45 - - - 05Teeed / Troilite
18 43,72 (13,27 — 3833 — - - - 12,00 1,00 | — [166| - - — | Tesatoei / Pyrrhotite
7 36,85 (13,81 1,46 | 43,63 | 1,29 | — - - - - - 1295 | - - - Teaeo / Pyrite
Ta0a66e+41eTa
4 9433|169 | — | 241 | - | - 157 — | - B IR B B " |2884cT/ Tetalliciron
B - | | | |l Ténea edsdca /
3 16,53 0,43 2,25 0,46 80,33 Iron oxide
Nogiioea 2agaca
20 4291 (12,24 — [4159| - - 1169 - - - — 157 - - - (60Teéed) / Iron
sulfide (troilite)
Eadaea =88aca /
12 76,58 | 3,51 - 3,92 - - 1156 | — - - - - 11443 | - - Iron carbide
Taiiedaay aeiaen/
11 287 | 2,17 | — 1354941 | — - - - 1048 | — |0,63(70,89| - |2501 Magnesium spinel
5 2,04 160,00 — 18,83 |5,69 | — - - 2,77 6,72 | — - - — | 3,94 |0agiieTcer / Khalkozin
o 3603|2103 — 3811|227 || = | = | = | = | = |256 101| — | Vaeueiredeo/
fiéTeiTaT ATA0a4a /
24 0,24 — 0,251 0,34 | 8,69 10,14 — |0,42|500]|12,78| — - | 72,14 | — | 8,75 Aluminum-magnesium
silicate of complex
composition
28 Teasiaies /
son. 5 0,43 - 10,58 - 12,02 - - [1,24(2,26 | 14,07 | — - 6421 — |5,18 Okermanite
6§ﬁ7 5 (1248|123 |321214850 | 044 | — | — | — | — | — | - [524| T | — | — [Noagaoes/ Sphalerite
2 1,30 - 1091 1,26 [10,71| — - - 13,8911344 | — |0,20 — | 7,22 | T&geeed/ Melilite
7 S AdfiaiTiedes /
3R 7 5456 (11,50 — [13,31| - - 116,38 — - - 1231 1 - 1,9 - Arsenopyrite
15 - 8162 — 1838 - |- | - | = | - - - | - - - — | GagieTce i/ Khalkozin
Ténes adaiiey/
2% |035 (02| — |058 [1295] — | — |053(483|1322| - | - | - | - |58 Silicon oxide
0a80eTTe080/
13 31,00119,84| — 40,92 | 448 | — - - - - - 13,76 - - Chalcopyrite
OagieTIeded/
14 19,59 110,99 0,66 | 21,10 [ — - - - - - - |153| - - - Chalcopyrite
41 9,91 | 2,76 | 25,46 40,94 | — - - - - - — 15,09 - - — |Tad7a080 / Marmatite
Yaoaoeea 6a00&0Ta
(4807010 Ta0a6eTa /
32 16,78 | 4,67 (43,11]69,32 [ — - - - - - - 18,62(26,82 | — ~ | Eutetics of ferrites of
non-ferrous metals
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An accurate assessment of the emission of pollutants coming from the water surface is extremely relevant in
studies of mass transfer between the sea and the atmosphere. The object of the study is a corrosive marine salt
aerosol formed under the influence of wind, as a result of the dissipation of wave energy when hitting the shore.
The subject of the study is the extent of the spread of sea salt aerosol under the influence of wind in coastal res-
idential and industrial zones. The purpose of the study is to determine the nature of the change in wind speed
over time, at which the total measuring signal at the output of the mobile meter would reach an extreme, i.e. the
most reliable measurement result would be achieved. The aim of the study, when comparing the increasing and
decreasing wind speeds, to determine such a dependence of wind speed on the current measurement time at
which the measurement result would reach an extremum. The general task of estimating the amount of corrosive
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sea aerosol deposited in the coastal zone in this case is to estimate the amount of the current unsettled aerosol
in the air. The proposed research method is to determine the penetration degree of sea salt aerosol into residen-
tial and industrial quarters, a dynamic measurement method is proposed, carried out using a mobile laboratory
equipped with appropriate measuring equipment. The meter at point x, measures the aerosol generated by the
wind at moment t. For the optimal solution of the problem, the double averaging method is used. As a result a
mobile measurement method is proposed to determine the degree of penetration of marine salt aerosol into the
coastal production zone. The problem of determining the nature of the temporary change in wind speed in the
coastal zone is solved with a known dependence of the amount of settled sea aerosol on the distance between
the measuring point and the sea under the condition of a constant speed of movement of the mobile meter

Key words: marine aerosol, coastal zone, optimization, corrosion, measurements, wind speed, geometric averaging, func-

tional, corrosion, aerosol settling

Aééaéféé Tafei & ATVET-
fita a effiedaTaaiee 1 a 14246
1TO4T & a1 THOAdTE, TOAfl-
éé yieénnee caadycie fiodTaptiéd f
ATATTE TTA&001THO +Tay Todiéa
TTOTéA aydTeTéy, AT 4aTans
ataad. NTaeaniT [11],
ATA06 ¢TTa0 Tai iTaT 8301000
1TOcééd ToThRodATA0add, - OITHOE,
TAuyATyaony aefme’ yiadiee
4 48083TA00 ¢TI0 | 44043 Eaé
TO14+a40fY & 0aaTo fifléra-
oeeé aTeiTaTé yiadie 7ad fo6-
CAR0AATIT cadeneo gxaiey
ATET, & 0aéxd adoei ATiTR0Aé
D04BlAoa 43634TATé SARTT da-
AT0A [3], TTOTE ayd T T a4a-
d44Ta0d ¢TTad, TOT oUdé foa-
TATe AETOTAO 44003, & OT Ad&TY 6aé RAETATAOU
Th&aarey eeidéite & 48084a.

A&d6ABUTTAOU y. Eco+aied
TOTOANATA ATcTeéiTadley & danTdThodaia-
ey 1TONETAT aydTCTey 14840 A= TTA 1da8-
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1Ay 4 0acée+T006 TOTI 0oEATT06 & i0dTe0&8(1-
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dTAAT T8 f0A81TO0 T 10068086 [3]
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The policy of the Eastern vector, announced by the leadership of the state, necessitated the development of
effective mechanisms for its implementation. To date, a set of tools has been developed for the development of
the Far East and attracting foreign partners to cooperation, which is included in the key objectives of this policy.
Russia’s “turn to the East” is beneficial not only for itself, but also for Asian states that are also interested in co-
operation. Trade and economic relations will not only contribute to stability and prosperity in the Asian region,
but will also mark the formation of a new multipolar world, as well as a new community in Eurasia. In this regard,
it is difficult to overestimate the role and importance that the Eastern Economic Forum performs. It is not only
a powerful tool for attracting investments in the development of the Far East, but also a platform for dialogue
between authoritative representatives of the states of the Asia-Pacific region. The authors analyze the WEF that
have been held in the Far East since the foundation of the forum and up to the present. The exceptional role that
they performed for the well-being of the studied territory is emphasized. The functions performed by the WEF for
Russian and foreign citizens, as well as the Far Eastern territories, are being studied. The object of the study is
the Russian Far East. The subject is the Eastern Economic Forum as a tool for the development of the Far East.
The purpose of the article is to analyze the role and place of the Eastern Economic Forum in the implementation
of the policy of “turning Russia to the East”. Research methodology. An interdisciplinary approach suitable for
a comprehensive analysis of socio-economic and cultural aspects of international platforms for dialogue, which
is the forum, is used in the research. Based on the comparative method, the results of the annual forums held in
the Far East are compared. General scientific methods are also used — analogy, analysis, synthesis, induction,
deduction, etc., which allow not only to identify the factual side of the issue under study, but also to trace it in

dynamics

Key words: Eastern Economic Forum, Russian Far East, Asia-Pacific region, development instrument, stability, prosperity,
multipolar world, investments, policy of Russia’s turn to the East, strategy
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T8y 1Ta880®8e TOAATORTETA0AEIM0AA — 08D-  éé¢ ATORABUTT-yETITI&+4fieed & 8681068100
de0Toee Trada=apTidaT dacaeoey; NATATATOE  AfiT&é0TA Ta®A0TAOTATOS TETUAATE 48y &é-
TTO0 Asaaearniore; NTaceasuié aaieie-  aéTaa, eaéTadd yaeyadony OoTo0i. Ta THiTas
foa AGUTTAT Ta0Taa AT aa y
i

i ee 1 i : o1 a oTi1 +efeé
0dainadare+iTaT yEeTITIC-ANETAT €& efad- 0a08e0Toeé TradazapUaiT dacaeoey e RaT-
f0OETTITAT ATO00ATE+af0ad. Ta TOa0ees ATATTAT TTO0A ABaaeaTnoTe; TOHAcAToavey
OTAOT — yoT, 628 TOAALET, TANOT anoda+e e iTad0 oneTaeé agy adaaiey déciana é eéfaa-
TOGSUOTAT ACAETAa €cAdnoTa0 TTeeoeéTa, noedTaairey; TTeo-ared yénrasdoinad ToaiTe
A06€ Eaé CaéTiTa 3fe- yeTiTi f | io AA; 6foaiTa

- A 10 B
WETEETRS]) A

a- ef1aanoeoeTiig ATTatianoaa, oThfeénéed
e TOAAarTdeieTacdeadé, TodaiTa aganoe dacée+-
. a- 7006 68TaTaé [10]

o 0 i- Candaaiey oOTa0Ta TNOVIAR0AEYpoRy
1Té TTée0e+aféTé THAL0eETE T1Taed nodar, 328aTATT. 036, TT TOTOoTAaeé a 2015, 2016,
ETOTA0A i €6 TTITUUP dawapo yeTiTie+a- 2017, 2018, 2019 € 2021 34; 2020 dTa aGé 1o1-
fiéed, TTeeoe+anéed, AToeaeiita ToTagaia, TOUAT éc-cavaradiee éToTiaaedona. TAaAvo
ATTOTAO T4xA0Ta0TATTE AAcTraniTnoe. Tié  TA&AfM0aaear0 e1adnoeoeTiT08 T¢I TeiThoe
yaéypony Ta 0TEUET eTnodoTaroTi yéTiTie- e TOTAeoU AasufdatnoT-iTat OA4addasiiT-
+ANETAT dacaeoey, 1T 0aéxad €TR0e000TT 1 ak- AT Téd6da. ATA To 4TAa €T10404n é TA1 6 Tod+a-
4 an 1 al f0AATTO0 & eTTROBATTO0 Tadoi 8Ta aTcdan-
é 032340, 6adee+Aaaaony eTée+antaT TTRatiadi ao
34T fodar. Anee A T4d0aTi 6TO614 20154 16e-
iyée 6+anoed 2,5 o0n. +aéTadé éc 32 nodar,
0T & TThedadptied 4Tal €6 +enéT ATR0AAeET
4,6 00N.+46TA48é é¢ 56 fodar; 6 00MR.~aéTadé ég
V 60 fodaft; 6 0Gf. +4&Tadé &g 65 fodaf; 8,5 oG
TROT=1TaT yéTiTieée~ 10014 &4 +AETadé éc 65 nodai, 4 o00N. 6+anoTeéTa éc
daacécateée TTeeoéée TTATHToA DTAfée fa 58 fodai & 2016/2017/2018/2019/2021 & AT-

ATROTE TOAA0N0AATTT (AT. BENOTTE).
TA0TATETAGY effieédaTtaarey: a daaTod O14ilzATed aTee+an0aa fodal & 6+afo-
enTTéucoaony Tazaencerééiadité TTadTa, 7eéTa TTiedardaT AYO Tauyhiyaony raraa-
TTcaTéypuieé A0TTETE0l ETITEA8RTOE afTa- 184é ETOTITaddoNTTé eTodéoee. ATAM0A

LT ATROT+TTT YETITT e+4RETT O6TO0T4: 08ac Tdaceadioa DTfifeénéTe Odaddasee [To 19 1ay 2015 4 X 250]. — URL:
http://kremlin.ru/acts/bank/39708 (420 Tadatiaiey: 18.03.2022). — 04&M0: yé ]
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x&fET f0daT & 6Tee+AN0aT 0+anoieéTa AYO i 2015 TT 2021 34.2/
The number of countries and the number of EEF participants from 2015 to 2021
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Adaech ATAOT=TTAT yeTiT18+4NeTAT OTH0T1a 2015-2021 44. /
Mottos of the Eastern Economic Forum from 2015-2021

Yegrao?t?eol:lc%m A&aéc / &T¢o1a / Motto / slogan
2015 «Aagi ieé ATTiOTE T2 aeTaaeliné gadoa e TaanoeoeTi 00 Tc1 T2 TR0aé» / «The Far East on the global
map of investment opportunities»
2016 1068038y Aaciieé ATiioTé» / «Opening up the Far East»
2017 «Aagiiieé ATRoTE: fiTcadaay 1Ta0p 0&aéuiTrol» / «The Far East: creating a new reality»
2018 «Aaé[]iéé _ATﬁ(‘)T‘: dafigedyy ddaieol aTciTeiTioaé» / «The Far East: expanding the boundaries of
opportunities»
2019 «AagiiTeé ATrRoTe — 4TORCTT00 0acaeoey» / «The Far East — development horizons»
2021 « 17304 atciTeitioe AagiT&aT ATrRoTea & TaiypuAiny 1288 / «New opportunities of the Far East
in a changing world»
0810 ETOTA00 — «Bdacaeoed» € «aTciTaeiT-  TOAcaioopony yeTiTie+anéed e é6euoddiaa
fioé». Ada NOTOT06edTaal( a 466a iTaa-  arnoezaifey, ~0T 6T6TaT
0Tonoaa, Al adé & dagaieé. Aaeuieé  eacdéuiTnol Aaeuraar
ATROTE T €38040y éaé 0adde0Toey iT- CTaéTinoaT n 0d
aad arc é. TTATAITAT dTaa 18éch-  1VaéTé neéd, adeapueéé a
aa oafin- AAaTaio aéoe 3 06  17é. Anee 6aa, ony cars
épaaé T4, adécian a6 NeeuftanoTaTia, aoa
ToTara céeé+i0a Tarda O- B8aca0aeTi, yoT 46aao d
daou iTada areectioq. Taé nToddaie+aol é ag
AYO a0TTETVA0 Y4 4azT00 O0TE6RE 8aé  ATIOEYOTOE &1 eaz 0800
aéy naTaé 0dddeoTdee e 4, Tanaeaiey, oaé ¢  aéa+aiey Tadof dTa-ae
e1THOdAT 100 d0axzaal. TaToeT140, 6TO0T a0-  dT4, 00defioTa. T1 TAaofeTae
TTETYA0 eTOTOTa0RATop O01évep. Ta AYO  eioddana eimhodaiias ddaxaa
TTelT TTed+e0l eioTOTa0tep, eioadandp- dée, ATTATAR0a0d0 T
CI0p 4ecTafTaTTa, €TAAN0TOTA, a0aéed Ta0+- Nodae TAaROTO0 =e0é
100 dd0axaai T T8AATdEy0ey0, eTadnoesoeTi-  aé0eaecedsas ~0anoaT ATOAT!
700 T8TA80a0, 008€0NEes TOTA0G0A0 AagiTadT  Ta. TTgceoeaiTa aTirdeyoe
ATiioTéa & 0. ETa4n0ToaT Todacadadony cia- iy +4dac éafaed odaineyoe
ETIN0AT N TaeaTedd Taonraéoeardie ToT- 1dzee+TTNOTO4 4caeiTa
aéoaie, a oT1 <efea i ed ToToadToaiidie AaziTa T1ardaae
adecian-Teaiaie. AsaaTaasy nraoeasecedT- ITa—eioToiedTadie
Aaiial efoToTaoeTiTal faéoal AaeuiadT  Toacafoadey aaT ATNoT
ATROTEA & DTTiNee 4 64T (facol OTTaa dag-  0aaeeaadony ddéeaiia
agoey AaeluTaaT ATHoTea & Adéoeee, ETOTTAa- ROyl YyeTiTieée & TT éTieda0ial
o0ee dacaeoey AasiiTasT AThnoTéa e Adeoeée, AOT: a6eedon, easai e
ETOTOT1A0eTIIT-aTa6€08+4METAT a3&T0M0AA 00, 4643To4eEaTa, 0
«ATi0TE DTiiee», OLOSTATE TEAOTOTO«ET-  (1a&éad 6TddTa. 00 &4 6
A4anoeoeTIT0a ToTaéol» & 48.), 11T14e4 4Tnoe  dacacdsacdeliaé éTio
cadaiadd faid+apo eioddanopuied &6 T0Taé-  TT4T dTAaa a008a8OETT
00. Ta 6TA0TA TTé 1T400 TTE0+&00 ATITéTe-  TAaTaATeadl Aa0nTéToad
04éuTop eToTaT1a0ep, cadaol efodsanop-  aafey; adnodreaiey o
Ged aTroTna. Aeodee AOT & eimhodaifod  fcaudéota AOT (Tana
Yala) T y 80., 4 00a8e0eTiiTI €
T0Tadaaea 1anods-eé
ATA0CAEBUTTE 80EU008TTE 0
dée) & 7o. TadTaideé OTé
OT80T0p a01 THOASI,
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ATA0TxABa048UTTROE. TAa TETUAA8Ad THAA- AOT10 1,3 00&T1 6.
fi0adeail e6-@ead Tadacol TadTATTAT 0ATA+a- iT 6adee+eaaaony:
fioda RATAAT f6ANAG0a, a 0acxad TadATEEARRTAY 1,8500€1 06.a20164; 217
TOTAadéobey odacée~iTar O0Taa, 1Tortecaraeiay a20174;220—-1afoiid3
fa AA (Gédaoaiey ec A0AATOATIO0 eAT T4é & 270 — 1a 6110 3,4 00é1
T140a66Ta, 0TAa60 aey catToTaly, ToTacéod AOTT0 3,6 00ET 0. Ta T
Teéoarey, noadiedda & T18.), 0T BaaToado fa  yeTITie+anéTi o6Ta0i1aa 20
TORAEALA08EUITOE eTeax AABUTAATAOT=TTE 4an0 TadeTa NGIAnoaTa
0addeoToee. TETET 1380 éT100aé0Ta

EfoToiaceaiay aayodéuitiou AYO 8T 15,75 0061 8. 0aded
TAaNTa+€4a40 TOeaca+aTed éaé aThneénées, fi0adpo Ta enéep+eodél
0aé & aceaonéed aecian-radoi oTa 4 dAdeTi. a yeTiTi&-anéTé =écie
NTE8aRATT Aocaoenoe-aféel aaffail, Axdita- aafuie daatoapo 1a 8
iT 74 O6TA0TA caéep+apony AToie fTacaoa- AeTeATT0A fddancaa
féé, 1TTaréntaaaony 1 iTeanoaT ETT00a80TA. A06U Ta 0TEUET eTaanoT
Tié T6aa00aapo éaé Tanwoaarnd ToTaéoq, ApaxaoTa 6adeTTacuTTaT
THaATTEAdapued NTcaared ésdTiad éeanoa- 08Tafaé. 0aéei TadacTi,
T4, 0aé & TaaTelwed, eTeaciiaa. Aey 6aTa- Ta yaeyaony aeadadtarai
ficda 6+anofeéTa & aTnodé TodarecaoTdaie dTaaiey e, ATT0aaonoaa
AYO THAA6ATTOBATO ATAOSABUTOA 6fisode dacaeoey AaéiTaaT ATh
TT ATIroTaTeadTep NaaeTe, caéep+adiad fa T0&To20401Té NOA
TETUA4GA0 OTOOTA. AxAATAIT 6Tée+af0AT  Tauyadaioodeci, anayc
AA4ETE & 6TT00a80TA aaaony, eaeé & &o poiy dacée+T0a aaT faT

i

7 220
ﬁ% 217

2015r 2016r. 2017 2018t 2019t 2021r.
e {0 /TMYECTBO KOHTPAKTOB Cymma KOHTPAKTOB, TPSH p.
peén. 2. ETEe+aM0AT ETT00280TA, TTaTERATTO8 TA AYO i 2015 TT 2021 4., & 0aéxd &6 6eTaiiTadd
TTéacacdeed / Fig. 2. The number of contracts signed at the WEF from 2015 to 2021, as well as their amount

3 NTii0aA6aT aa0ToaT e Ta TATTAA 4aT100 TORORABUTTAT fiaéoa 1ei1efioddnoaa DTAReensTeé Oaaddasee TT dacaeoep
AasUuTAAT ATROTEA & Adeoéée. — URL: https://minvr.gov.ru/ (4202 Tadaviaiey: 18.03.2022). — 04éi0: y&aeodTiTaé.
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Aanoieé CadA0. 2022.0.28. -4 I Tée0TETERY
fia, aTeUO-6€64a € 0aTaoe+anéTaT Tadéa dac- 0T Tayc0aado ATodaiyou adT TadacoTaT-1T-
aed+afeé TeTOAAlp 50 32 & 4 ABaaeaTAOTE,  acAddsluT(é ATaaieé Taeee. To OTAT, casel
aTcadadred aTnoe1eon a DANTOA8eea Aodyoey  TT TOAAM0ATA0 TAdAA aceaonéede Tadoi, da-
& TTOOTATE e105aM00680000 TaTcA0A Aaésas; 1€, 40480 cadendol OATad TOTATAGTTAT 14-
fitTcaaréa fa x68Toéa 060en0e~anéTar eéafoa- oOTroeyocey & oaddeedTaaied OTOATAT-YET-
da «Adeoe-ancay Deauddar & fooTeoasunocaT  TTie+aneed naycdé. Ta 3T ToaTadaxaied
06denoe-anéed dac; aTcadaaréa andnacTiiTat  adadeypony fdaancaa éc apaxadota dacee+-
ATOTTAT 808TA0A «E00SOT DACTAO» & Nadagei- 108 68TaTaé. DAgaied TOTAEAT ATOTANETE
AéTé Taganoe e ad. [8]. AYO eddado eneep+e-  NBAAN TORTTIEO TTEUCO a8 A8y A6AALATIOTE-
08EUTT daxiop OTEU & dacaeoee 000ENORETE 044, 0aé e xeodcdé NTNaaresd 0addeoToes, &T-
€108ai08680080 € 06decia a 0AETT Ta Adél-  0TA0A 0aé eée efa+a 1Télcopony ETT1OTAOTA-
741 ATroTéa. Téo0neTaeyie droraa.

Adodop ooievep AYO TaTgiazei éaé Cagsp+aied. Eoae, 6TdOT AITATAN0A0-
Tandxadiead e daoaied aéodasiuias aTroTiTa 40 OToi1edTaaiep acadTroeyoiTal eileaxa
aecian-iTTatianoaa & 6+ai0as, TATal 114-  AJ8iT43T ATROTEa, ¢TaéTiM0as il 43T ToedTa-
ieyie. A G748 OTO0TA T4 48CTAN-TETOIAAEA0  TT-34TA0a0e+4aMéeT e TATAATITAOY T &, 80+@é-
6+afioTéée adeapo atécaaln & aadeyony agoo-  Té &6euo6ditTe Tadacoaie, TOTEcATaeTTé
a8uTTé eioTOTa0eaé TT aTeiopuiel €0 aT-  TaN0TTé TOTa0é0edé, 6aaToado TaTTalzaiea
"""" y TOoTaedia, odaaspued  oci e
ddgaieé. bacoel Afideeadieé noaitaeo- nodaifa i aa i T
fiy, ar-1aoaad, caoey ToTaéana — ar-  oal dofinéed atadTeacacacuiaie, aTnodroe-
dadaie aariTnoe, aT-aoToas, eilidie,daadsidie, 0T éT1ad0 Tadaceaida
T gadiey. 18 TATAOT- [0ABATOET(, ToddacedTaadsed a T1annTaTl
a ITéTeodeuias 6anes- i T1ax8 2 WETq! C
i anocaaeoaee aeanofad e et é T
i G&nioaa. A ToToaRRa  0ea dacaed
a 0 6T06Ta atciTedi 111, ATTATATOT TAeTanoé TTelcod acéaoriée
[N TT Tafdxeadd 101 ATroT-  fodaial.
fa dTa adadued aceaonéed arno- ATAOT=T0€ yeTiTie+aneeé oTdol -
a Tie-anéeé 6To01 1T-  TTUTOé @ifod0Taio Toeasd-arey ia AA
i ATE44 aa0Toe0a0iTé  deciaf-Tadofaddota e efaanoTora, aroradd
Té y Tanoxadiey 0adeTiaelits  aéeaataaou efaanocecée a dacitTradacida
1 fiéa 1Tadeaé iToddaie+ad- aécian-ToTaéod, dadToapuied fa dacaeoed
] 2.N. 129]. 0408e0Toe. AgaiTaady OTA0T0, dxaiTAIT

agyatia 1a OTo0TA TOTAEATO TT  6aa, ofy Toeasdéaol ed0TT0a dThfeénéea e
aTrol y Téaardeietacdeunoda fa efTnodaiita éareocael aey nodTeoaéunoaa
Aasi 6neTaceaapo roeiyoéa e1608an0d6e00dT100 TAldéoTa € Toédhoey 1T-
1 TATAT 6621403 4 043e- 400 ToAaTdey0ee. AaziTa TaTdaaeaied oT-
T aatoa 1T afaadairép do1a — dacaéoéa 0060enonéTé eifoddanodoe-
o] dacaéoey Todarde- 0080, a 0adxzd Toeaga-aiea oodefioe+anéed
el Tep eTa&f0eoeTITTAT  TTOTETA & AAB(TAATAOT:T0é d&3eTi. AYO
ééenaos 0aéxd al0fooTadd TETUAaETé aey nATalano-

y foeioeedopliay Teu  1TaT Tandxaairey € daoaiéy TOTAEAT, aéy
T30TTéeY0ey TaxA0TAOTAITAT Tafo0dda Talaifa a800asiiTé eioTaiacedé. OTaoT
a TodTadacTaairee 0aodeoToee, fa ET0TOTE  Yaeyaony ia OTEUeT eThodoTaroT1 dacaeoey
TOTATAGOMY. Aey TTAATOTAGE OTA0TA  AABiTAAT ATROTEd, 1T 0aéxed ATTATAAT AO-
anoaeyaony NOOTE0AEUN0AT €100af0d0é-  ddaol eroaddeddpuliop oTelu aey acéaonéed
0&éoTa. A Todaaadoee AYO aToTA  aTN0AAdM0A, ATAAEM0ATAAOI OfidaiTagdiep
a Tioyaré. bagapoiy T0TAEATO  TadoiTadnéed ToiToaieé Taxad 1é1e, acae-
€100an00680600, TOATAdacTa0- TTAGATATTIO YETITIE+anéT16 fATodoaie+a-
Ao Teé aea. AcaaeaTnoTe yasyaony  foac & eTiiTeeaedTaaol ATaianoiod oneeey
ITé 8ad0T-ETé», «EedTi» DTAfee AT  &aéy dawaieydéTaacuinsaqcrarantasaiai-

OTTO AceaonéT-0e0TTEAATNETAT O44eTia,  TT4T 18da.
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NTenTe 8e048a0680

1. E 83666TT10TRAATO: GOTTEEA TTATHTOA T4 ATROTE. NATOTEs 4TEEAATA AaBAaGneTAT 8é6aa. 1.: OTia
dacaeoey & TTaaddxee 1axA0TAOTATTAT AGREOANRETT ITAT 86044 Aagaaé, 2019. 352 fi.

2.ETéT186048a 1. A. ATROT=TOE YETTT1 8+4M6eé OTA0T 828 T4daTecT eodadacee DTAfMee 4 AceaonéT-
0e0TTédarnéeé daaeTT // Dacaéoéa TTéeoe+aneeés ennoeodoTa e TOTOANNTA: caddddxilé e Toa+ancaaiiaé
Tr00: 120882380 VIl AR&STRA. Ta6+.-Toa80. 6TTO. (& TINE, 28 aTd&8Y 2017 4). Tifié: EcA-aT T 1fAETAT 4TH.
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ée AA8UTAAT ATROTEa DTANGE: yOOAB0N ATHOAABNROAAT TTE TTES0RES / TOA. HAA.
N. T. Taéaai. 0aaaoTane: ETfoeoso yeTi
DTAReéReeé 008eM0 TTOYT0ERY Ta AdgiTeé ATiHoTE. 04éfio: yeaeodTT10é // EAOmedia. 2021. 26 Té0y-
L: https://eaomedia.ru/news/1182825/ (4aoa Tadatiaiey: 01.03.2022).
NTeTeareT A., TaaseTaa T. 0dTieea. IV ATAOT+T0é yeTiTie+afééé OTOOT: yeATadoiTa
caéép+aied // Ecaanoey AAOO. YETITieéa & 6Tdaa84184. 2018. - 4. N. 178-183.
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2 AaToyady. URL: https://tass.ru/info/12269489 (4aca Tadatiaiey: 18.03.2022).
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TOATEA E TTAUGATEP Y IADAAOEXANETE
AACTTANTTNOE NENOAT OATETNTAAZATER PO
METHODOLOGICAL PROPOSALS FOR ASSESSING AND IMPROVING THE ENERGY SECURITY
OF HEAT SUPPLY SYSTEMS IN THE RUSSIAN FEDERATION

A. 1. A&03AT, Axceasifieed 4TR6AA0MAATT0E 0TeAa0NE08), 4. EBRGORE
8bdn8@mail.ru

D. Bergen, Baikal State University, Irkutsk

Y 148440&+aféay AAcTTafiTHoU 1T5e
+AfeTé & yeTITie+anéTé feovasee
TATAa0Tae 1 a dacdadToéa TaoTaeée
fi0AATTTE acanoe. TAUAGOTT enfcdaTa
pO. Toaad 4o efifedaTaarey — ATATEOTITHO
paiey yiadaaoe+anéTé aacTraniTno
ToATee 6BTATY VTA03408+AMETE AAC
&y6 TOATES adeyTey T6aTedo&d 0o 148
AACTTaRTTRoe. A 82+8f0A4 TAOTATETA ETé Tl y e 1]
+afoITTa0+T08 TA0TAN: NBAATE0A8ITOE aTadeg, &TA28A00ATOE aTadec, foadenoe+anéed T&oTan. A foa-
0UA Ta TATTAaTee danniTodaiey oaTeThTaazaiey a 0 TiTIeHan fnefoal oTaya
PO, TIrodadeata fe a acandédé yiadadoe+an Té i 4
e dazeT1 Y aaeTealTay nenodia a U
1T +400 YANO: TTOOAALOAEUAETE :
AacTTanii a0Taééa TOATée 0BTATY 'ETAT.
®aiey 1a STTa8UITT d0TaTY0, aé acoa
oarité i 0é 66Taari YANO Trdaadeyaon 12807086, T a édec
T06. Aéy TTodadsaiey eoTaTatar 6aTary YANO TT éazaTi 6 TTéacacdép A eATTElcTAATeAT fiddoenoe+aneed
TA0TATA daff+e0ai( 40aTedl cia+aieé aéy 00ad 6dTaTaé YANQ TadTeaaied eoTATATAT 68TAaTy YANO TH6-
QAR0aeyaony i 4acéliTé Toaiee. Ay NTaddwainoaTaaiey aTnoaad 4T 0440eedTaa-
ey T8a4eT A0l dacdaaToaT 0P Ta0Taee6 ToAaTée yTadddoe+aneTé iTioe fiefoai a
e¢dTaailee ToTA0a1 10 dacaeoey OYE 4 +afoe, ToTThyua acaeéoep fenoai
TTatodiép 68Tary YANO 46480 ATTATAM0ATAA0U fTexaTEd TTOTA08ATA Ta-
clauiaiey To0TATA aey OTA1edTaaley 60 yETITIe+anéed NdauasoTa a noasa
046eA6UTTé caeifoddanTaaiiTnoe 4 TadadTaa Ta enTTelcTaared aATcTaiTaeyaias

Energy security issues are becoming increasingly important due to the aggravation of the political and economic
situation in the world. The development of a methodology for assessing the energy security of heat supply to
determine its level is necessary for public authorities. The subject of the study is a set of theoretical, method-
ological and practical aspects of improving the energy security of heat supply in the Russian Federation. The
purpose of the study is to develop a methodology for assessing the level of energy security of the heat supply
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system (ESHSS) for its application in order to assess the impact of planned measures in the field of heat supply
on improving energy security. The methodological basis of the study is presented by a systematic approach and
private-scientific methods: comparative analysis, indicative analysis, statistical methods. The system of indi-
cators of energy security of heat supply at the federal and regional levels is defined in the article based on the
consideration of heat supply as an economic system included in the fuel and energy complex of the Russian
Federation. The proposed system includes twelve indicators grouped into four components of ESHSS: consum-
er, industrial, economic and environmental safety. The methodology for assessing the level of energy security
of the heat supply system at the federal and regional levels, including a system of indicators, is proposed in the
article. The final level of EBST is defined as normal, pre-crisis or crisis, according to the developed methodology.
The limits of values for the three levels of ESHSS are calculated for each indicator using statistical methods. The
determination of the final level of ESHSS is carried out according to the results of the scoring. To improve state
regulation, itis proposed to use the developed methodology for assessing the energy security of the heat supply
system in the formation of the fuel and energy complex development program in the part relating to the devel-
opment of heat supply systems. For example, the reduction of norms of negative impact and waste disposal will
lead to the formation of economic entities in the field of heat supply of material interest in the transition to the use
of renewable energy sources

Key words: economics, industry, fuel and energy complex, thermal power engineering, heat supply, public administration,
energy security, energy security of heat supply, biofuels, renewable energy sources

Aééaél'éé Ta it STTTI 8+8MeTe VT-
aeyo foCIano ay yiasadoe-aneay
aTroexaied yagyaony TroeiaguiTe,
a0oTaeo ia : Té46NA T48 1T TT-
ATa+&ied Taa a dacTraniTnoe [12
ETE AACT2 N. yoOaeoeains ei-
2 68Taall i 08AT ITaT d4doeedTaaiey
Y 148340e-aneay aa a 40340eée, TaTaaEATTx0
a40e+&NETaT eTTTed ea0&ony i T -4NeTe AacTTaniT-
6+40TT ATROTYTEY catieCIaTiTioe yeTiTieée  fioe, 00440801y TOTATATEA TA0Tae+4MEes Th-
e Tandeaiey nodaia To 0adTe TaoeTiacliTé  TTa TOATee 44éM0aopIdaT & TTodToeaduiTar
44cTTaniTroe AT anao Todaneyo OVE: T1adoy-  08Taly yiadadoe+aneTé aacTraniTnoe femoa-
iTé, 3a¢TaTe, GATEUTTE, 0TOOYTTE, yeaeodT- 10 0dTeTRTadealey.
yT40340e8a & 0aTeTrTadeaiee. TaudeoTi  efnnedaraaiey  a0nooTaad
Toe sanfiiToddiee 0TreeaiT-yiadadoe- yiasaaoe+aneay adcTraniTnol 0ATeTRTaaxa-
+ANETAT ET1 T648MNA Ca8 YETITI €+ANETE feMod-  Tey a DO. Todad &o enfedaTaaiey — ATATEOT-
10 adTayned a OYE Todanee atnoorapo éaé  1Tnol 04ToAoe+aMnées, TaoTae+aneed & Tdatoe-
AenodT a, yaeyphieany itanencdiaie OYE [8.  +&féed anrasoTa TTaloaiey yiadaaoe-aneTe
N. 319]. 0aéeT TadacTT, NefodTa 0aTeTnTaa-  Ad¢TraniTioe odreTifadeaiey apo.
®aiey yaeyaony Taité ¢ 1Tanencadi OYE BC Oaéu efinedaTaaiey — 8acdaaToaol 1a-
A yeTiTie-4Mee0 enneaaTaaieyd Taeamel- 0Taeéo ToATee odTaly yiadadoe+anéTé aac-
0P aéooacuiTiol eTapo aTToTAG yiadad- TraniThoe nenodia odreTiiadzadiey aey
CARSTE A & BATET A 5 ) A3 A GABVE TOATES AGSY ’

i
i i yias-
AdATTAAN e Terevaeuroi 1€ 4acTraniTnoe o WA
08aTOT ATcadénoaedi fa Téddeaptidp ndaao — BacBaATOA0l TA0TAE araiy
TAO0NETAEeAad0 TTené TTa0d OTAT dacaeoey  yiadiaoe+anéTé aacTraniTi adxa-
Aoas( yiadadoeée [14]. OnTaoiTa dacaeoéd Teéy Ta O633adacuiTi & daie 6oTa-
yETITI &+anéed nencat TrTTadaaaony ia da- Ty0, aéep+aptidp Nenoadi 6 TTéacacacaé;
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0adeesa 1/ Table 1
TTéacavdée ToaTee yiadidoe+anéTé aa¢TraniTnoe NefiodT O oareThiaaxdiey /
Indicators for assessing the energy security of the heat supply system

NTroaasypued YANO / 122141 TAATRA TTéACA0AEY, daeTesn ecTadaiey /
Components of ESHSS Name of the indicator, units of measurement
aré yiaoaee (P ,) /

1.1. ToiTpaied Taudia TOTECATAM0AA & TT004A8ATEY 0ATET:

)/ | The ratio of production and consumption of thermal energy (P, ,)

1.2. T70&0e 0dTETATé yidoaee, % (P, ,) / Heat loss, % (P, ,)
1.3. ETaaén 6ai ia 0arétadp yiaoaep (P, ) / Heat Price Tndex (P..)

Tha TRTTal ia7a, % (P,,) / The degree of depreciation of fixed

1'T00a4é0aéunéay aaggl 1afiinod (S,

Consumer Safety (S,

] assets,% (P, )
1071 0gédiiay aacTranimiou (S)/ | 2.2. 0dTaail TaiTagaiey
Industrial Safety (S,) assets, % (P, ,)

2.3. 0417 T0eaTioa ET6EE-AM0AY 433086 & AeR0aTA oareTifaazaiey, % (P,,) /
Growth rate of the number of accidents in the heat supply system, % (P, ) '

iTai00 6Tiara, % (P,,) / The level of renewal of fixed

3.1. 0438070é aan 6a00T-100 Todafecaneé a TAUAT éTée+an0ad TTR0aatIeéTa 0a-
TETATé yiadaee, % (P, ) / Share of unprofitable organizations in the total number of
) heat energy suppliers, i (.0

YeTiTie+aneay AdcTianiimon (S,) / | 3.2. 08Taali 0aioaadeiiTiioe caodao & fiefiodi a odreThiaazaiey, % (P,,) / The level
Economic Security (S,) of profitability of costs in the heat supply system, % (P, ) '

NN A A~

3.3. 044&0T0é 0anoTa 0TTERAd TOR TOTECATAN0AA 0ATETATE Yiadaee, 84 6. 0. / Acae
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NThoaaéypuied YANO /
Components of ESHSS

'!Té_agabééy, _é’laé e eciaodiey /
indicator, units of measurement

Az AON

YéTeTae+aneay adcTranitmiou (S,) /
Environmental Safety (S,)

O~ ~n~

FAs AON

4.3. 044éi

4.1. 04480T0¢€ AN A0A0TTTA fiefiod
T0 i0adeTiadio efioT+1eéTa & a011dass, % (P, ) / Share of emissions from the
heat supply system in the total amount of emissions from stationary sources into the
atmosphere, % (P, ,)
4.2. 0aaeUT0¢ aan aTiefeddpuddT 4eda 0TTEeaa & TAUAT eTee-aM0ad oTeeds,

11004481 TAT 04TETATE yTa04a08ETé, % (P, ,) / Share of the dominant type of fuel
in the total amount of fuel consumed by the thermal power industry, % (P, )

i0¢é aaf 0TTéeaa ec argia
ge+dfioad 0Tréeaa aey 16Tecaranoaa odréTaré yiadaee, % (P, ) / Share of fuel from
renewable energy sources in the total amount of fuel for heat generation, % (P, ,)

0 £
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0aadéeeéva 2 / Table 2
08TaTaé YANO 46y TTceoearasd
Delimitation of ESHSS levels for
positive indicators

bacasaie-area
Té /

TTéacavdeaé

B TToyateé onoaiTagaiey
laeiaitaaiea 6oraiy aoaied 6oTaiy / The
/ Level name procedure for setting
level boundaries
170146070¢ / Normal x>x
I0aaédecefiite / B B R
Pre-crisis
EdeceniQé / Crisis xS X—S
Aéy Ta3acearnod TTéacacdédé, oadée+a-
Ted cia+afeé eéToTo00 yaeyaony Todeo0aodéu-
TO7T OaeoTOTT, TTOYATE dafi+a0a ddaied 68Ta-
Taé T04an0aaear a oaaé. 3.

Oaaeesa 3/ Table 3
bacidaie+aied 6oTaraé YANO aey 143a0ea100
TTéacacdedé / Delimitation of ESHSS levels
for negative indicators
B TToyaTeé ofoaiTagaiey

laeiaitaaieaootaiy/ | adaied 6aTaiy/ The
Level name procedure for setting
level boundaries
1731480i0¢ / Normal X%
I6aae6ege_mue/ T
Pre-crisis
EdeceniQé / Crisis x>x+s
Adairesn TTOTAEUTTAT, TOA4EdECeATTAT
€ 68ecenTTAT OOTATAE A6y faxATAT TTEAcA0A-
ey 1a0Taeée Toaiée 68Tary YANO T84anoaa-
eara aocaae. 4
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0aaeeva 4/ Table 4
fdaiesn 6aTaTaé 48y TTéacanacdé Toaiée YANO / Level boundaries for ESHSS assessment indicators

— 03Taail y1ad3aoe+aneTé aacTraniThoe fiefodid
larcia- | ogreTiTaaeaiey / The level of energy security of the

ié.éi éiTéé.l'éé. 'ITéé.(;a(‘)éey / +é iéé. / heat Supply System
Name of the indicator Desig- P I N
nation iToTaéuiaé/ |6aae6eg_emue / eéege_n_l ae/
normal precrisis crisis

TT0044e0dénrnieay aacTraniTioli (S,) / Consumer Safety (S,)

1.1. ToiTodied Tandia T3TecaTAN04a &

NS . = 1,00;
IT00daéaiey 0aTeTaTé yiadaee / The ratio of P, 1,00<x<1,09/1,09<x< 111| *
; . : x> 1,11
production and consumption of thermal energy
1.2. 110408 08T€TATE yiddaee, %/ Heatloss, % | P, x < 9,18 9,18 < x < 10,87| x> 10,87
1.3. ETaaén oai fa 0aT€Ta0p yiadiep / Heat p x5 i 106 <x<1,09| x=1,00
Price Index 13
1371 (péadiiay AdcTTaniol (S,) / Industrial Safety (S,)

2.1. No&vail eciTfia TRITATO0 OTIATa, % /

o ) ’ = 43,33 43,33 = x = 56,00 = 56,00
The degree of depreciation of fixed assets,% Pas * * *
2.2.03Taail Taitaeaiey Titaiag 61iara, %/ p ey 280 < x < 457 x < 2,89
The level of renewal of fixed assets, % 22
2.3. 04177 T020Tr0A ETER+41042 AAa086 A fie-
fi0a1 4 04T T Tadzaiey, % / Growth rate of the P x <X —5,00 —500=<x =< 968 x>968

number of accidents in the heat supply system, %

VOIRS

YETiTie+afeay dcTrafiitmiou (S,) / Economic Security (S,)
3.1. 0446070 aan 6a00T+T00 Todaieca-
0eé 4 TAUAT éTée+an0aa TTRaatIeeTa
0ATETATE yiaddee, % / Share of unprofitable P
organizations in the total number of heat
enerqy suppliers, %
3.2. 08TAA10 04T0a44E0TTR0R ca0dA0 & fiefioa-
T4 0dTéTiTadzaiey, % / The level of profit- P x=1059 |550=<x < 10,59 x< 550
ability of costs in the heat supply system, %
3.3. 04&8010¢ dafoTa 0TVeeaa 108 T31-
@CATAM0AA 0ATETATE yiadaee, 63 / Agae / p x < 1642 1642 < x <1831| x> 1831
Specific fuel consumption in the production of 33 - ! : - '
thermal energy, kg c.e. / Geal

x =2 49,95 49,95 < x < 55,29 x = 55,29

AniANY O MAN

YéTeTae-4Mi6ay AAcTTaRTrol (S,) / Environmental Safety (S,)

1iiTa fiefodi a
08TETATAARATEY & TAUIAE 0T 12 A0ABTATA TO

NI S\ ey s

noaoeuaélyo.enm.|ee|aaa0| 116ad0, % / p x <2711 [2711<x<3131]| x=3131
Share of emissions from the heat supply 44
system in the total amount of emissions from

stationary sources into the atmosphere, %

4.2. 04860106 240 aTTeTed0pUIAAT Ad4a
0TTERAA & TAUIAT 6Tee+aM0aa 0TTE6A], TT004-
A6ya1 T4T 0ATETATE yT4033086Té, % / Share of P,, x = 50 50<x=60 x =60
the dominant type of fuel in the total amount of

fuel consumed by the thermal power industry, %

4.1. 04860106 aaf A0ASTAT

(El
1L

4.3. 0488010 AN 0TTERAA &¢ ATCTATTARY-
a100 efoT-1667a yiadaee 4 TAUAT éT6e+4-
fioad oTieeaa aey 10TECATAN0AA 0aTETATE p Pl & pes o 4
yi1adaee, % / Share of fuel from renewable 43
energy sources in the total amount of fuel for

heat generation, %
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Aagéliay Todirea 6dTairaé YANO /
Scoring ESHSS levels

1To1a60T0é / | Todaedeceniné/ | Edeceine /
Normal Pre-crisis Crisis
5=125 125 <25 5= 12
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T30Tae80 TOATée yTadidoe+anéTé dacTraniT-
i€ fioé nenodT 0 0dTéTniadxaiey T6& OTO1e0T-
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DEVELOPMENT OF A MANAGEMENT SYSTEM FOR THE FORMATION AND DEVELOPMENT
OF SOFT SKILLS OF PERSONNEL IN THE DIGITAL ECONOMY
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The article identifies the main trends and changes taking place in the labor market under the influence of digital-
ization of the economy, putting forward new requirements for the importance of personnel competencies related
to the ability to use digital technologies, the ability to adapt and build effective communications, decision-making
in a rapidly changing and uncertain environment. The object of the study is the management system for the for-
mation and development of soft skills of enterprise personnel in the digital economy. The subject of the research
is the structure of enterprise personnel soft skills, formed taking into account the requirements of the digital
economy. The purpose of the research is to substantiate the management system development for the formation
of soft skills of enterprise personnel in accordance with the requirements and conditions of the digital economy,
integrated into the human resource management system of the enterprise. The research objectives: to identify
the main trends and requirements to the modern employee in the labor market, due to the digitalization of the
economy; to review the views of scientists on the definition of soft skills; to identify the importance of these skills
for the development of the national economy under conditions of digitalization; to identify the prerequisites for
creating a management system for the formation and development of soft skills personnel at the level of human
resources management system and to characterize its elements. The main research methods used in the work
include the analysis and comprehension of the open source base on the research problem; analysis of digital
transformations and the main trends in the labor market; theoretical review of scientists’ views on the definition of
“soft skills”, analysis of its components, modeling, system approach and principles of general management the-
ory to the formation and development of “soft skills” when implementing personnel management functions using
end-to-end technologies. The key role of soft skills in the structure of employee competencies in the conditions
of rapid information and technological changes and the shortening of the life cycle of professions is outlined.
The review of various points of view of scientists on the definition of soft skills is carried out, on the basis of which
their systematization and distribution by functions of management and personnel management for the selec-
tion of appropriate end-to-end technologies for their formation and development is carried out. The necessity
is substantiated and a management system for the formation and development of soft skills of the company’s
personnel integrated into the personnel management system is developed. The variants of implementing the
functions of managing the formation and development of soft skills of personnel using end-to-end technologies
are proposed

Keywords: Digital economy, soft skills, management system, formation and development of soft skills of enterprise person-
nel, end-to-end technologies, main trends, effective communication, competencies, life cycle of professions, management
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D y 1afT- —T&TAaN0e TACTO 0T+38 coaiey 6-aiad Ta
oeasuioa T fay- Trodadeaied 1Tiyoey soft skills;
caifdgana — adyaeol cia+eiTnol aairrad 1adldeTa
2) iT y OT€él0 &  &éy dacaeoey 1abeTiaéliTeé yeETiTieée a on-
10100 iTaaoToai-oacda- 8Taeyd oebaoTaecaoee;
AT0+eéal — adyaeou reaarTiGeée agy fntcaarey
3 ToTaéé00 fenodl G 6Tdadcaiey OToledTaarédl e dac-
6edoTa ae0ead soft skills TAdATTaga 14 68TATA Nedal
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TadATTae 8ecTaaou ad yeaiaiod.
Aeod @86 TOTOAN- TA0TATETAGY & TA0Tal effedataaiey.
f oT1o1aocey e ETATTATOT 140T4aT ennedartaaiey, enrméi-
0 apo. YOT cOaT01 a daaTod, ToiTAyony afaéeéc & Th-
TO a f1aadée T0nReaiea Toed00Té enoT+1eéTaté aach 1T
on Tao-aiead ToTacaTa ennedataarey; afaeec 6e68TAND
&1 a aocad AT ATT0- 0daTNOTATa0eé € TATTATO0 00aTaTa 1a 8GT-
aaofnoaee daaT: yi ATada- 84 0004a; 0aToa0e+anéeé TACTO 0T+aé ¢cdaiey
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St O D

0aaeesa 1/ Table 1
OT- Ta TA TI0AaaCATRA TTTY0RY & fiTNoadeyptiea soft skills /

The authors’ different points of view on the definition of the concept and components of soft skills

EfoT<ieé/
Source

Troaaieaied / Definition

) A Q6464 16T,
| aaézéé /
. Gaiduchenko,

E
A
E
A. Marushev

13a08e, TTiTaapued 6iae T AT TReo0 ATe eade, 40ROOT TaiTaeol Tatieé YgOe fi Tédozapuie-
e, caaTaeol & oaadeedaod fidyce; Tié faycail fi 0aT, 8ad epae acaél Taaénoaopo Taxas fiTaTé &
TaTadTae1 0 éaé a6y TTafaaaaimé aecie, 0aé e 48y daatod [9] / Skills that help you successfully
communicate your ideas, quickly find a common language with others, make and keep connections;
they are related to how people interact with each other and are necessary for both everyday life and

work

. V.Chernetsova

Ea-&fi0aa, Tadia+eaapuied y T4 & 4a01 Tie=1Ta Acadi Tadénoacd i adoaei e epatie;
ToeTadaoaiila 1aadée, TTeo+aifda ~aéTaaé ari é

faacee, e -A6TAAETT TTNOAAM0ATT ée+TTAT eeciai iTaT Trdoa é
aTTTETR0AEUTTAT TadacTaaley, eRTTElICOAT (14 &1 a6y daéliTaémadl dacaeoey & T6TOAMRETTaBl-

iTé aayodenuiTioe [5] / Qualities that ensure effective and harmonious interaction with other people;
acquired skills acquired by a person through personal life experience and additional education, used
by him for further development in professional activities

Ee+708 63+41104, 124066 Taeee+TTROITAT TAUATEY & ATITET0AB1T04 ciaiey. E TadaTé 4001Md
aé1-1

0. L. Chulanova,
Yu. M. Davletshina

ToiTAyoRy B03a08aTTHOU; 60808+aMeTa 1 0peaied; 0aél-T1aiaax14ai0; ddaraied & 6080003
T.A dgoapinza, | 200180 120TAT: joeeio & T0Ted Taran; Toadonuadf POl ~4nor ol -Ganced Fatoaariad
1.1, Eiceaoer, | dioterioas, fi-oanoaea £T aofdte — e 10feeaseaiod faanee; faanes dacodadiey eliosee-
[N Otacaier | O d1afed gaatosni 4 STnafad Saat-ay oeea. E ogdalae — project-management, encdfifos
0. V. Burdyugova aaaaiey TadadTarony; fadlee dagaiey 16Tagal; aegian-1aiaaziaio [10]/ Personal qualities,
0. N. Korkeshko. interpersonal communication skills and additional knowledge. The first group includes creativity;
N. S. Fedchenko critical thinking; time management; respect for the culture of other nations; etiquette and good man-
o ners; responsibility; honesty; self-esteem; empathy. To the second — communication skills; conflict
resolution skills; ability to work in a team; work ethic. To the third — project-management; the art of
negotiation; problem-solving skills; business management
NT6@a80TT-0004TAaY 6adac0&deA0REA ATATEOTTTT0R cTaieé, 0TATeé, TaA0ATA & TT0RAA0RTITO0
fadaéoddenoeé daatoieéa 4 NOAGA Acae Tadérioaey 1a=ad epalie; 61aiey 6adeaaot & aanoe
o Ta03aTATO; (Tdaaeyol aTeT AdaTalal; yiToETIasliTaT e10aeeactoa; e6aasnoaa, T0To0a
A E. E&Tiéia, TTcATéypo 0fiTaa T a0TTETYOU daaTod, fiTT0Aa0M0A0pLIed 0daaTaaTeyT aTéxiTioe & fiodaca-
I. E. x08a1143, ae+aneen GAeyT TSaaTaeyoey; YoT 0adatoddenoeta éa+anoa, 0adadoadecopUied Tdagoe-anée afd
b. 1. Aadédogeia/ | yeaiaiol aToTaiTioe TadnT1aéa é yOOAE0SATTI O 00040 A cadaiiTé fiétacee Ta daaT+al 1afod a
A. 1. vonina, 0804TATT éTéeac0eaa [11] / Social and labor characteristics of the totality of knowledge, skills, skills

and motivational characteristics of an employee in the field of interaction between people; the ability
to convince and negotiate; manage their time; emotional intelligence; leadership, which allow them to
successfully perform work that meets the requirements of the position and the strategic goals of the
enterprise; this is a characteristic of qualities that characterize almost all elements of staff readiness
for effective work in a given situation at the workplace in the workforce

T.A
P.V.

ET080@6T /
Korkushko

AST=AATTO4 & TOSTAGR0ATTOA 6T TAVATOSE, OTO1 64T 04 fi +404¢ 8+106 TH 00, A TTITUIP
ATITE1e0360TTAT TAOACTAATEY, 6-a706y & AAJ0AGIT TR0 TAUIAROARTT (0 TOAATECAORE. YOT 611 16-

. i
fegaoear(a raatiée; adeoe+andTa 10i@éaied; caadnoat; Tadtee daaTol 4 ET1alag; faiTToa-
iecadey e ad. [1] / Innate and acquired competencies formed through personal experience, with the
help of additional education, participation in the activities of public organizations. These are communi-
cation skills; critical thinking; leadership; teamwork skills; self-organization, etc.

N. Taiadaa/
S. Mamaeva

Ee+1T1070a 8a+4i0aa, ET0T304 TadiTd~eaapo fal TROTY0AENTTROU TaeToey ddeaieé & 6T0adea-

iea [12] / Personal qualities that ensure independence of decision-making and management
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TéTi+aied oaae. 1

E.T. Neiyaaa Taaaee, €10T004 11caTeees <aeTaao 1oT€0¢ 0daifioToTavep 10 vy iey croeaaste 1ageity

E. A ATaToera ¢ firfiotyiep «0atdom. E +efied aéoGael 1o ETTTasaibee yOTar eeafinia 101 1Myofy agaioeaiTriol e

A R Taooera/ | A1GTATION & eclafafeyy; iNTArTnon & fodsare-4ioao & basiud 4 eT1afas ovafea aldaon,

L. P.Sinyaeva @daaoeaiTriol ar anad ioadad aeciana; y1ToeTiaélite eioaéeaco [13] / Skills that allowed a person

L'V Dodorina. to undergo a transformation from the state of «appendage of the machine to the state of «creator». The

E S Patutina, relevant competencies of this class include adaptability and readiness for change; the ability to cooperate

o and work in a team; the ability to convince; creativity in all areas of business; emotional intelligence
ETT1018a08A104 & 670aAeaT+aMEed 0a8aion, & EToTO0T TOITAYONY 61aied 0T03AEY0l, (ade-

. aaoli, 000 e64a8TT, fiTcAaaacl T8acaToaoee, dacdagaoi ETTOEEE00, TadTaeol TTa0Ta & Epayl

1. A NTfiiecéay / — Tald-46Ta4+4MBea éa+afioda & Taatiee, 1a TdenoUIed épayl Troaaasal ité ToToadmee [3] /

0. V. Sosnitskaya Communicative and managerial talents, which include the ability to manage, convince, be a leader,
create presentations, resolve conflicts, find an approach to people — universal qualities and skills that
are not inherent in people of a certain profession
ATiéiedopuied o1aiey nMadaiaiiné ée+imnoe, & T0T60T TOTTAYORY: 01aiéa TadTaeol e Tada-

. 4a00iaa0l e16TaTa0ep; ETT T101eéa0eaita Taddee; TOBONOTAON ITATIO € 1aTed A 141 TOAT08dT-

0. B. Boétaa / 4a0Uiy; aéoeaiTiol e «éagoe+T0é 0a0at0ad 10eaiey; xacaied & nodaleaied TTAOTYTIT AAT TAT-

T.Ya. Yarkova 438@aifoaTaactiy & ad.» [4] / The dominant skills of a modern personality, which include: the ability to
find and process information; communication skills; openness to new things and the ability to navigate in
it; activity and «critical nature of thinking; the desire and desire to constantly improve themselves, etc.»
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ARTasAIATT 4 TaeaTe T 003 4 ATATATOTA 16€ daagecaoee ed0TT00 e T0dan0d068-
060108 1o 3 PC/EPCM (engineering, procurement, construction,
manageme 204BUTT TTA0A TR0D6TAT00. TATAOE &T0adAMN &8y

TANeéné 380. TTIe1T T+4384100 aTrRoTeifoa, iddae eToTo0o

iTeiT ao dawaiey aey caéac+eéa, TeddcedTaared 6enéta a
fieo+ad e a0TaeiTinoe TTenéa € 8aaTol i ATeéuel éTee+a-
fAoaTi Noa "TATATTE OTO1 0 Acaei Tadénoaey aey cadee+aiey
eiTnooaiiad S iTé yETIT 1 88¢: fadée+arey yenrTaoa a0nTeToasiT-
8Tde+1Té ToTaoéoee e Toenoonoaey '0ey0eé Ta cad0adeins o0 T6ad. TAU&BOTT enfied-
ataaiey yaeypony o1 I 040TTETAE-TTE TOTIO@EATITHOS, TAAATA0TT — a0-
yagaread artciTeiTnoaé 0 J & y 3 ia
I5Ta80Ta 8T /
ied oThneéné
A0ATETOASTTETA
A0 ToeT ATy
yagareé, i

Eep+aa04 fiéTaa: EPC-8T108280, EPCM-ET108380, &168af0808068T0€ T8

T
46+TTA TOTECATAMNOAT, YENTTAOTOE TTOATORAE, eT=eTedeis, eTaeTedeiiTa

480, 6TBAAEATEA TOTAROTT, A0NTETOAGTTET-
03 6T —~

aériraree, 1611 QaEaT1Thou, DTifey

Nowadays the most common type of contracts for the implementation of large infrastructure projects in various
fields are EPC/EPCM contracts (engineering, procurement, construction, management). However, these are
new tools for domestic practice. The EPCM contract is of particular interest to Russian contractors. Among the
obvious advantages, among which we can highlight the complexity of the solution provided for the customer,
leveling risks in the case of using an EPC contract, the absence of the need to search and work with many sub-
contractors, the authors can note the usefulness of such a form of interaction for increasing foreign investment,
modernizing the domestic economy: increasing exports of high-tech products and the presence of Russian en-
terprises in foreign markets. The purpose of the presented research is to identify the problems that cause the
backlog of Russian engineering companies in the implementation of infrastructure EPCM projects in the high-
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tech industry, and to develop ways to solve them. The object of the research is Russian enterprises of the high-
tech industry; the aim is to identify the possibilities of EPCM contracts and their application in the framework
of the implementation of high—tech projects by Russian contractors. When conducting the research, the au-
thors used the following research methods: a complex approach, a systematic and logical analysis of economic
phenomena, a method of comparative analysis. The authors grouped the factors that complicate the signing of
EPCM contracts by Russian contractors, identified the risks of implementing such projects. The key directions
for the elimination of problems associated with the implementation of infrastructure projects in Russia are high-
lighted. In a comparative analysis of the Russian and international practices of concluding EPCM contracts, it is
possible to identify significant differences in the approaches to order fulfillment and the distribution of responsi-
bility of the parties. The key factor of such a difference is the Russian model of self-regulation of engineering. The
authors believe that in the Russian legislation it is necessary to coordinate structural changes in approaches to
the conclusion of such contracts, approve a clear list of obligations of the parties under the EPCM form contract
and approve the absence of the possibility of making key changes to the contract, including those related to the

purpose and scope of work performed

Key words: EPC contract, EPCM contract, infrastructure project, project management, high-tech production, export poten-

tial, engineering, engineering companies, industry, Russia
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fodTeodeut afey éTiodaéoa, TaTA0TaeliT
€4 Taneoxe 0 BaATO 4 6a1 éad daaceéca- : €101 ATciTaeiO0 é eciafaiep
oeeé e160an0d0e00d TTAT TATA0A. OA8OTOTA, 0T Ta anddaa ET1OTAOTT aey daa-
A AaiiTé fioaoud 10 ThoaiTaei iy fa arg- géécavee eiTTaaveTITO0 éee NTaoeacecesT-
T TeiTNoy0 EPCM-6TT08280Ta & &0 1deiafa- 427100 TOTAGOTA. TTIeW T YOTAT, 0 cadac+eéa
iéé 4 621 éad sdaeecaoee aONTETOAOTTETAE - A BATead éTi0dac0a TA0 ATCi TeiTNOS TTage-
700 TOTAG0TA 8THReéNéeT e TTadya+-eéaie. Yol Ta OefainTadad dawaiey 1TTadya+eéa, av-
AT44047€4 EPC-&TT00a80TA Ta+aéThu A ATOY T cacoTéad e 0. 4., ~0T yaeyaony rTeTee-
XIX &. &4 AadTTA & a80eaiT enrTelcodony Toe 046UTOT OABOTATI A6y 1TTadya+eéa, éToToné
daacécaveée eidsan0d6eosdTa6 TOTAG0TA 4  1TxAa0 ATTATANOATAAOU dacacoep & daaééca-
dacee+100 nO6adad. TATAATITAOE 0AATOO & Oéé TATalkHee Ad0xAM0AATIOE & cTaéTidd
da1éad éTi100aéoTa EPC e EPCM odafifitacoe- a16 Todardeyoeé, i éToTodie 6 TaaT ade
aapo 0aéed caddddxita 6+aif0a, éaé P. Loots, ORTAsT0é TTO0 Acae T Tadénoaey. YOT 1 Tead
N. Henchie [10], D. Charrett [9], J. Van Dyk [12], ATTATAN0ATAA0U 858 ATEaa éa+anoaaiiTé daa-
B. Baydemir, B. B. Goksu [8] & &8., a 0aéxa  eeécadeée ToTAaoa, 0aé & ETIOTA0TTI0 atdTad
oThAneéneed 6+-afnd A. b. Eeifes, b. 1. Eéi- fairtad 2F) y (3F:
ieé[4],A. A Eacieé[3;4], 1.A 0dacTaa, A. T. fa- OTEUeT b U, a
8aaai [7], A. Aééwer [1], B. 1. Faccai [2] & &0. 0aéxad iT-
EPCM T8aancaséyao aTatard «rTeiTar  add éT fia-
Oeééar, TeAAONT a0deaaptieé TTR0Aaaés eTead- ay a éa-
740100, 08TE0aelu 100, 6TTNagoeTaTand & aa- T
Teienodaceainas 6neca agy daacecaceée éTi- fidaara
EBA0TTAT TATAG0A «TTA &&p+», THAATN0AAEYY Q4T aTa
caéac+eeés TTeflé ATac0d daaTo, Tarefay To ATEUD ar a I
TTN0A4ée TaTodaTAATeY € AOBUY, cadai+~eday  d3a THaaTTeadadony aranaied EéTo0380edT-
Tafédxesaiedd ATOTATAT Taudéda 1T eo0Tid ATé TT 0TAO &0 daasecadee. NTTOAA0M0AATIT,
TAOCIAN0ABATEY &AT faa+e-Toediée. Togé+e-  yoT 1T®@A0 NTedA0eOl eécadd=ée, 464+40 ATEU-
04eUTOT e TATAATTTROYT & 0AETAT aéaa &7i- oa addiaie e oneeeé AT NOTATI( cadac+ééa.
08a80TAa yaeyaony: Ad2iT ecia+aciuiT +408T TATcTa+eol Toado-
— OeéénedTaariay vafa (1 Tedo a0ou 1ad- AOAATTTAOU NOTATT (cacac+eéa, TTadya+eéa e
gaguiTé); éTinaeoeiataré ériraiee) aey orar, +orad
— @TiédaoécedTaaiida adareon Toado- ecadazaol aTTnedancaee raamiTieiaiey.
f0AATTTNOE cadac+eeéa & ETT00a80THa (enTTe- OTOT140 EPCM-8TT100a80a 424801y 8daé-
€038y 1T ATATAaTH0); Tayoo63eoeaiai ATTATATT ddagécacee éaoT-
— TaTTRoAAaM0AaTITA 6+afi0ed éTT00a80T- 7100 €7168an08680681T00 TETAE0TA & dacee+Tad
Ba AT anad yoarad nodTeoa&lnoaa aac 16eaea- AOA&das. TTI&1T T+34ea100 &ThoTe1foa, Nda-
+afey cadac-eéa. ae T 1 TTeaén 0
1TTa0Ta EPC 1480 83aé Tode16Uanoaa, TO
0aé & T1aaTnoacée. TOaeToUIAn0aTT &ATITAT ie i
TTA0TAA Yaéyaony oT, 0T ONeTaey éTiodacoa iey 1 ait 3
aap0 TTadya+eé6 aTci Te T Thou TAGTIaR0aeyol foe e T ETEE+anoaTi
ATEUDA ETTOOTEY, A0T A0AT Y, Gaé cacac+eé, TA NOATTAOyA+€ETa, fedaoca oiaoeéol TTeac-
6+ancady a TOTOANRA, & TAAT ATAGA+AT 1TTNAAA- ROl TTATAITE OTA1 0 AcaeiTadénoaey aey
f0ATT E&TiNdeloesTaaTey eifxafddaie-eTi- 6adee-aiey eiTnodai 0o éfadnoeoneé, 1Tads-
fidéloaioaie. YoT Teia+ado, +0T 6efaritaid fécaoee Toad+anoadiiTé yeTiTi eée: 6adee+a-
TTNEaancaey & oenée a daiéad daacecadee ey yenrTaoa AORTETOAGTTETAC-TTE TATA0E-
TOTAG0A 6d=a0 Ta eéTxraradas-eTinoenoaroas, 0ee é Toendonoaey aTheéneed rdaarseyoeé
a T4 Ta catac+eea. A 0T 28 4041V, éT34a eTaa- fa cad6ad=iao oG ieas.
T460-6TTN0EI0ATO0 44800 Ta fnaay oené, yot TTaTAT04 éT1003800 a DThféé Ta+aee
(NELS 0 Aol TOTaéoa (e ify a éTiod 00 a1aéT a oac-
‘ EVIES
Ti00aéoTa
y TaeTeco-

:
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pen. 1. NoaTa 1Tadée ddasecasee e 16dan0d0e00d TTAT TOTA0A & YoAT( dAATO 6+an0TeéTa /
Fig. 1. The implementation model of the infrastructure project and the stages of work of the participants
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a Taeanoe daadeedTaaiey TTATATO0 ATATAT- N caéac+eeTi. ATélgay +anou TradaceTifag,
ota aoda ETAT CAETITAA0AGUN0AA.  OTOAACAT+AMNEE0 & &TeaTadTO0 8ENETA TTeA0
AT0iTo Uéd Ta TATTA4 EPC, AGO0U T8A3AT0€AIT 0d4d0cedTaala fa foaaee
TTaoyas aeT01 & éT13440 éT- fTacanTaaiey 6neTaeé 40a0VIAAT éTT0daéoa e
ETRAABUTTA efiéTa, 0T TATTCAT-  TA53aa+e catac+eéTi afi&é eidpudény ei-
éyao atelg fi0dd eTeeiedeTaTaAll OTHTaGEe T Tafcd nodTéée, TATAATITROYO
éTiTaieé, ITT 4TOTAO0 & 8aAT0A &  caéTiTAA0AEUnR0aa & 0A0Te+anéed TTal & 0da-
daiéad EPCM ATR0aAeY0oU 0aéed onéoie Ta aTaaiee.
OTANEENnETT iTi d0iéa. Ta aen. 2 Caéép+ay ei160an0d6éosdine ETiodaéo,
| GEERLEEEETT a OenéTa ddacecavee  catac+eéé odafnc+e00aado Ta Taénetaeuraé
&Ti100a80Ta 4 EPCM & 6aéoToTa, €6  &TT00TEl Taa ddacecaveaé 1oTAG0a, adad+e
adchaapue T8& yOTT 1a8MeTacliT catietaiiaT, «addza
xafiou a0 a0olu ffyoa 4easT- fa ndda» TeTeTaciiTa ~eneT B8enéTa, Tada-
430y TORT14 380a0p LIS MOBA0AEEE  BEAANAAY &0 1A AATAGABUTTAT TTAOyA+e8A. A
e 1Tadeaé defcaie, Tardeiad, 0aéTi ned+ad elaiiT cadenei ol 6atd éTi-
I GEECTE TR . 0d8aéoa To OeféTa A4aao & a0aTdd oaiTTT-
ATCIT2iT 0T TOIT NOTOTOEEST- AadacTaaiey. Aacdd Toaan0adcaia TanéTeueT
2200 T5348 AOB0BOGBTT TOATEOU  AGATA BATTTAdAcTAATey [11]:
foTeTTROU 1O aéTa oNTasiTé daace- 1) OeéénedTaaifay oaia (Lump-sum) —
ca0ee EpATAT eTOOAN0B0800OTTAT TOTAGOA.  0RTTAAY AABeAGRY EPC-8TT00380a, 6TaAA ARy
AdadtieT cadiTi A AThoexaieée yoTé 6déé  TOAA0MOAATITAOU &é3xe0 Ta TTadya+eed, a oT
yasyaoRy Aa0ATO TaA4&=T06 TTA0AAUICETA, 6T-  ABATY 648 GAsac-ee, ATIOTATAA 0A0Te+&RETA
ToaeTacey 086 8TTOOTEl cA 8-  CAAATeATTEiTé @1APUIAGHY 6 TAAT & TOTOTA-
TTeTaTeal yOTé fiayce, OATAGTTA 0G4S, T& TEAcNAARd AceyTed Ta 0adTe+aneea
aorTefrarea M-TTadya+eeTi cataca aT Oawdiey dATABAcUITAT TTadya+eea;
TITaTT ca aTé TETATOATOITEé da- 2) caodaod e aTgiaddaxaaiead (Cost-reim-
ATO0 TTATAe a0Te+anées, 6efaiiT-  bursable) — figdadpieé aéa baiTradacTaaiey
a00 & TOAATecaoeTITO0 TTETeATEE 6TT00a80a  NOSTEONY Ta TABAdANTAAAAEATEE BENETA & Oa-
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Fig. 2. Categories and risk factors in the implementation of infrastructure projects based on EPCM
10 a cadeneiThnoe To aéoeaiTnoe caéac+eéa a pTifeénéed paenod Toi 0, +0T «aT
TOTAG04, fiéd TTO AayodeluiTnol eifxd aéa
3) daéie+ida sanvarée (Unit Prices) — eaacédeoedTaara éaé aea ver éTé
TTATATOE dadeaio Téeiaied, éTaaa caodaod aayodeniTnoe & fa adtaeea éeé
A TOTAG0 ETTe0A0ECedTAA0! TOTAGAT A0e+TT. TEAYA (40T 484y éaé a T0aaé odaiad
ATTETE04EU TTAGYAA A 0a8TT Ned+ad To+e- aTdTa 10 Téacaiey eixeieo 0feoa
00aa40fy Tadaa catac+eéTi, TAAATN0AAEYY fiThoaaeyao 20 % 1o AAT)» [6]. DTH éay
2TOTOTa0ep T caoda+aiT06 +a&TAdéT-+anags, T1Taaéu naiToadceesTaar TaT
A0aTa4 a6y GaxaTaT 0éTaoadieée éo. a.; adea ranTaianceian ita 1yoTé a
TyoTaTt a 0 eiTT-
3 100aé0». A
glifncda 1T-
3 e,
+80T1
oTa,
fa-
eé-
Téa,
a
endTay ec roeiaie e 0 1 Taeai fieé-
TTAT TOTAG0A. Ac4éeé TTAGTA AT AcaeiTTo- fiéed TTROAALICETA NOBTE0AEUT(0, eT=eaTad-
iToaiée ROTOTT A fed+ad EPCM TTcaTéeo 700 & 0TdaacaT+anéed 6neda yagyaony Tonoo-
ATEAa TETCAATT & N0BOROOdTT TTadTaeol ficaed Traoa nodogoddedTaaTey ETT00a80TA
@ acaeiTroiTgaiéep AOTOTI a4 NOGAdA Ta- EPCM. Yénrasoh ataaeypo TanéTeleT Toeé-
dadanTedadcaiey B&NeTa e onoaifTagdiey  4Té, anoda+apuediy Tée TTarénaiee EPC-
AoTET TR0 éTT00aéoa éTi00aéoTa a brnfnee [2]:
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1) Tofi6ofioaed fiTaeanTaariTnoe & daiéad
Taycaodeunoa caéac+eéa aey odaeecavee ei-
03anod0e06dTTaT ToTagoa. 1TIe1T Oéfal-
ATATAT ATciaddamadiey, casac-eé ATe=AT
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Fig. 3. Development scheme of the EPCM Contractor Institute
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— Jdasécavey ToTAeoA TT ATAM0ATTASA- Ucoptiedny a AOATE0AEUR0ad, Vaeypofy
iép & 1Taddiécavee é6aeifieTé =&BAcIiT- ari04 éT100a34100. EdOTTaé@ed dTh-
ATOT2ITé &i160af0d6e0sd0n, casép+aiiné e eTITaiee 4 0aéed 6T100a80a0 TA0+1T
Tax2a6 TIT «DAEA Ei0ddidoié» & NTpcTi 00Tapo fdaTTadya+éeaie 3-aT 6dTaly &
EASACTO6 ATETA E6AN «AE&6ACTOA 4TATAE E6-
40» TAUIAé AOTET TROUp AT 1,9 1604 440T; 4+&f0AATTOT TTAOyA+eeAT TATAOT
— MAT40aeUTTA ATaaodied, TTarénai- fadaniéaacl ATToAdof0adpIed &Ti
iTA 18240 6TEASTATT TAT «DAEA» & AT «E4&-  TA0ATOEe, &4 yOT1 TTiTea0 fideleedTaaie
84cTO& 4T N TETED & dacaéoed ATan0aai 100 0adiTeTaeé
088UMA0AT : Tr00 1T280 4000 TOETABA0AT 1T0& fiTcaaiee
&1606af0d660680 a N ATATAROTO0 éTiTaléé A cadodd=idie Tas-
Ta 8Tél EPCM-TTadya-ééa a aTéliwdé 07adaieé A 0dienodacedé &6 fa 0adoeoToee
AOATATE TORAEARAPONY cad0AdeT0A T084THe-  DTAfeéRéTé OA8addasee. A 03aeevd Toda
yoey, aTéy ToA+an0adiTad EPC-6TT08280TATA  f0adcaiTl OAae0TAN dacaeoey dliTéa efxeie-
a é7adnoeoeys 4aaa T64a0@ad0 20...25 % [1].  Béiaa é éTindéluoedTaarey a prffee
Asaadeivaie eiiTadveTiiTad 0301TETaeé,

OacoTaN dacaeoey d0Tea eéTeeTedeiaa & éTinoeloedTaaTey a DTifee /
Factors of the engineering and consulting market development in Russia

Afiragon /
Aspects

External factors

AT6004TTe4 6a60TE0 /
Internal factors

116720880104 /
Positive

DTfi0 8TTE0ATOTAITATAT TR0 AGAT
700 Todaneaé ca fi-a0 6e08TaTé 08ainoTa1a0ee /
Growth of competitiveness of high-tech industries
due to digital transformation

iTETae~100 ToTécatancta / Increasing the
scale of state support for high-tech industries

LA NAAA 7 AP S NN FAQ AANAAANNDN AL
AOM

@6 ITSTA Ta T04460704& A0ATET0A0TTET-
46+104 T8Taoéoa / High demand for individual
high-tech products

—

Tiéodaiofay yeTiTieda 1a60adacioe e+a-
fiéed & Taoaceodde-anéed TaTecATAmM0A ¢a fi+a0
aa@aatat nadiy / Competitive economy of
petrochemical and metallurgical industries at the
expense of cheap raw materials

> (D~

DTfio 0TodTaée fieeadi 0T & TOESTATOT 4a¢TT,
731708y a COVID-19 € dacaeoea aTarotaiieé

yiadiaoeée / The growth of trade in liquefied and
natural gas, despite COVID-19 and the development
of hydrogen energy

\

bacaeoea ETae~aniéeed
i

0 afioa

A0T TETaE-AMBE0 ToTe ,
TT0ATAT 10€é TadadTa 0 aéeyi 1100
1a0043acTIoTA080TA Ta STffeénedp VETITIé-
€6 / Development of technological production,
gradual transition from the influence of oil and
gas products exports on the Russian economy

<
y

Todesaodeiioa /
Negative

- QmAmO ~

laadied oai fa yiagaaoe+anéta nasua, 61aiu-
@aiéd efadfoeoeé a 0TreeaiT-yiadadoe-anseé

1116380 / Falling prices for energy raw materials,
reduced investment in the fuel and energy complex

Taaaied 04114 oTrioa AAT, figaad firam fa
03gaATATOTAITA 0BUA / Falling GDP growth
rates, weak demand for hydrocarbon raw
materials

Too74 10 eiaafoestaaiey a To1aeoq, faycaiicd
AT fleexd i T0T € TOESTATOT acTT ec-ca Tada-
ecaioga TodaeTzaiey, COVID-19 e fiTdoeasuiteé
Tréoasee ia 0édaeia / Withdrawal from investing
in projects related to liquefied and natural gas due
to oversupply, COVID-19 and a special operation in
Ukraine

7 ~~n

féxdied TAUATTA Y&MTTA0A 046AATATOTATTAT
fi0aiiy / Reduction of hydrocarbon exports

8
Do
—

Yi404T1808074 & TTefé a6i0adiaoeai (o aTcia-

146yl (0 enoT-1e6Ta yiaoiee / Energy transition
and search for alternative renewable energy sources

036ATTA0R fi TORABA-ATeAT eT1adnoeoeé, wail
6eanoT-aiey AafeoeTiTTaT daeeia / Difficulties
in attracting investments, a chance of tightening
the sanctions regime
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Cagsp+aied. ITeiT 6TIM0A0eSTAAON TA-  T1TAADTEcedTAd0l TOHTAGOITA O1dAAEATed,
ET0TO0A 6fTade Toa+afoadiiad eixéréder-  airaadyou 0ddiTeTaee BIM (Building Information
dTatd éTiTaieé TT ddacecavee &TiodaéoTa  Modeling). baddeedTaaied aaiiTar dTaa aa-
EPCM. 041 14 14144, T+33€41T AOUIAN0AAT-  Y0A&iiTRoe, 6adse-aied ETITA0Aioeé & Ta-

TOMO3 AaifiT1 Tardaaediee, +0T  daaara Trhoa oTNReéNéeT efeeiedeiita

i

areé ged o6nedae 1 (K] ae 4T ATTavanctaa a +an

OTANGENETT OOTea. Tod+ancddiiay oéTéa TTarénfaiey eT1odanod0eo0dTas ETT08a80Ta,
efxzéiéderiaéeail Ta+eTa80 OTOTE0TAA0UNRY, Tacaxéadaied NOBOROODTTAT ACAETAA Tazad
TOATATEAAay TOATYON0AeY 4 4644 COVID-19 &  dTROAAOR0ATT € AecTanTi 1Txa0 TOATAdACT-
6adce-eaapLAdTiy éTée+anoaa NaeoTaacuTa0  Aaolu 68TAATU dacaeoey TaaTdeyoeé, aToTano
fafeoeé. DThneénéed éTiraiee ToTATExap0  BAdToAol 4 BaTéad EPCM-ETT08a80TA éaé Ta
afaasyolu TTa0d 040TTETAEE A TOTECATANOAT, AfT60dATTaT 6(TE4, 0aé é ca 80ad=Ti

NTefiTé 86204520680

4. 04ério: yeaeodTiiae // A

://cyberleninka.ru/article/n/issledovanie-form-
inzhiniringovyh-kontraktov-zakl emyh-na-mirovom-rynk
(X1

S
(2203 TASAIATEY: 20.04.2022).
4. EeTiee A. b., EeTieé b. T., Eaciee A. A. NTAGATATTAY 15280868 TORTATATEY &T@e 185 T4TANS
6TT05480TA A TAO0AAACTATY 6T1 T6A8NA: TTITA0A08Y. 1.: DORAGTR, 2021. 364 fi. ISBN 978-5-4365-7376-2.
URL: https://book.ru/book/940329 (4ada TadatiaTey: 21.02.2022). 0&&f0: yeaeosTT 106.
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fi8A4a0 & ToaTeo cadeneiTnoe dann+eoarTao eTadénTan eTadenT TOT1 AT TTAT TOTECATAN0AA dadeTia
TA0TATT 6TOdAEYOEe. THAAETRATIGE TA0TAC+AMEEE TTASTA ATAHTACOTAAT TA TS TAOA TASINETAT &day, a
BAcOEU0a0a 6MoATTAGATT Tage+ea TEYTTE acael Thayce Taxal0 e10aTieOetacedé ToT1 UgEATTTAT 18Tec-
atancaa & 8TRoTT Taddocée Ta TéddxapUiop NBaas, atdaxzaTiTé & dddaoaiee ATAOTYTEY YETETAE+ANETAT
TOTOREY BaaeTTa. TTE0+ai 104 dacoeioadll TT4044824ap0 TIddadeyplidp &Tél T8T1 Ol iTaT ToTeg-
ATAMN0AA & yETETAC-ANETT TOTOSEA TASTNETAT &day & TaTadTae 1 THol aéoéaécanee TOTOANNTA yeTETaeca-
0éé TATecaATAaN0aa 4aead ofeeeaaplidény 1addocée 1a TéddzapUidp daao
T1, TOTI1OEATITA TOTECATANAT, dadeTiacur aeoe 6TETae+4

Ta60TTA dacaeoed, eT1TA0TcATAtIATed, yeTETae+a-
< i ETVOB5S .

TOBAEYOETT Tay cadene 1 Tiod,

The relevance of the research is conditioned by the necessity to strengthen the control over the state of eco-
logical space of regions, which is caused by the significant growth of the load on the environment of the regions,
the priority of which is industrial growth within the framework of following the state policy of import substitution
in the conditions of strict sanctions restrictions of the Western countries. In this connection the task of formation
of ecological profile of the region and analysis of interrelation between the growth of industrial production and
environmental load of the region is of particular urgency and practical importance. To solve this problem, in this
article the author investigates the processes of the regional spatial and sectoral structure development in terms
of correlation between the dynamics of industrial production and the changes of the regional ecological profile
(using the example of the Perm Region), in order to identify and assess the relationship between the dynamics of
industrial production and the changes in the ecological profile of the region. The subject of the study is the rela-
tionship between the dynamics of industrial production and changes in the ecological profile of the region. The
goal of the study is to establish and assess the relationship between the dynamics of industrial production and
changes in the ecological profile of the region. The ecological profile of the region in the framework of this study
is understood as a system of indicators, which characterize the ecological situation on the territory of the region
and make it possible to assess the ecological burden on the environment of the region. The formation of the
system of indicators, constituting the ecological profile of the region, will allow to carry out an objective analysis
of the technogenic load on the ecological system of the region. Thus, the formation of the system of indicators
seems to be the primary task in achieving the goal of the study. Research objectives are the following: to perform
atheoretical review of scientific research in the field of analysis and assessment of the environment state and en-
vironmental safety of industrial regions; to consider the existing methodological approaches to the assessment
of the environmental component of the territories’ development and ratings of the regions’ environment state;
to form a system of indicators revealing the ecological profile of the region (on the example of the Perm Region);
to develop a methodology for assessing the dynamics of the region’s environmental profile; to identify and
assess the relationship between the dynamics of industrial production and the ecological profile of the region.
The following research methods have become the basis of the study: analysis, synthesis, synthesis, grouping,
systematization and classification. To solve individual problems, methods of comparative and statistical analysis,
tabular and graphical representation of data, organizational and economic modeling, integral and correlation
analysis have been used. The materials of the study are the scientific works of leading Russian academic econ-
omists dealing with the problems of the impact of intensification of territorial development, including industrial
complex on the environment of the regions, as well as the official statistical data of state statistics agencies and
the results of studies of various rating agencies. In the article an author’s definition of the concept of “ecolog-
ical profile of the region” and a system of indicators is offered, which disclose its content and make it possible
to conduct an objective analysis of the technogenic burden on the environment of the region. To establish and
assess the relationship between the dynamics of industrial production and changes in the ecological profile of
the region the authors have developed an author’s methodology of the ecological profile state estimation which
includes calculation of integral indices of positive and negative impact on the environment and evaluation of
dependence of the calculated indices on the index of regional industrial production by correlation method. The
proposed methodological approach has been approbated using the Perm Territory as an example and as a result
direct correlation between intensification of industrial production and growth of environmental load expressed in
deterioration of the region’s ecological profile has been revealed. The results obtained confirm the determining
role of industrial production in the ecological profile of the Perm Territory and the need to intensify the processes
of ecologization of production in view of increasing pressure on the environment

Key words: region, industrial production, regional development, import substitution, ecological profile of the region, environ-
ment, integral indices, correlation dependence, coefficient of variation, index of industrial production
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TA0Tal effeédartaairey: a 6Tad TOTaa-
AATITAT éfneaaTaaiey roeiaiyény araeec,
fefodc, TaTauaTed, a00TredTada, nenoca-
Taoecaoey & égannedecacey. Asy daodaiey
T0A4eUTO0 cada+ enrTeélcTaacenu Taotad
BAATE0acUTTAT & noacenoe+anéTaT afaéeca,
024Ee+TTaT & 40a0e+anéTaT Toaancaascaiey
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yOOABORATTHOS BTCYER0AATITE A4ay088UTTROE  foévee A TATTATT
TOTT10@EATT08 TOAATOEY0E Al 6+80TT YETET-  T0da
ae-afeTé ATR0aAeypI&é [7; 12], ATATESTIT- 1TAa
fiod TTeAacAa0dedé a8y TOATée yéTeTie+anéTé (8/-+
TanoaiTaee 1a0ad0e0Toeys [2; 5] & ATROTY ey
TédozapLIdé A64at 643eTITA[6; 8; 10]. [14] TOTATAGOAY
0aé, a 0aaTod A. N. 0eésitaa e O A. Aa-  iTe, Al
0aBeiTé afacéc yéTeTie+aMeTé fAeddavee a  «yéT
DA3eTTa ToadTeaadony A TTiTulp daf-dca 1T
& TOodTée «&i1adefa caidyciaifey ia TAiTad  &d
eATTElCTAATEY TTEAca0dcdé A0AdTATA ca- éfa A 1A eia
adyciypried a4tidnoa a aoi TAOAds, AadTha  DPaf+dd 6&éoéiia TAOTIARDAeYerRy eTfoTala-
caadyci_ 1100 AOT=T00 aTa & Tadacraaiey oeTiiT-afagéoe+anéTé fnefodiTé (EAN) fa
04,5406 T 1671280108 To6TaTA» [19]. TATTAA clazaieé &14e8a0ToTar [14]. Noua-
E.C.Eavareia, N. 1. Eaveeia, T.A. Ta- A0AATTOT TAATAOA0ETT AATITAT O8é0eiad
8a0Ta, 1. A. E6e6TAGAAA A AATAT effedaTaa-  yaeyaony fAoandéoeair(é 6adacodd ToaiTe yéf-
Tée, 0doay caaa+o TITEAEATTE TOATée yeT-  TAB0TA & TOTTAE0A8ITOA BACoEidadn Baéoei-
6TAe+ANETAT ATAOTYTEY Ta0éTAdAa4a 4 AGATO 43, cadényliéd To TTéacacdedé anad fdaude-
[11], 6+€001aap0d 0aced TTeaca0dEe 8a8 «iTAOT-  0Ta-6+afoieeTa daéoeTaa
yied 201 TAOASTTAT ATcad0a, aseyied aaot- 048, Tarde140, a8y TA0IRETAT eday ¢a
0BATATTO0, ATAOTYTEA TTAADGTTAOTO0 ATA &  TAATU 2021 & BAc6&0a00 Ta0eTTasliiTaT VéT-
TT+AATITAT TTEOTA], ATAOTYTEA ATA=ITAT 1T- &TAe+AAETAT OA&éoéfaa TOHAAM0AaeaAT( &
80TAA & dafioeodsiiTioe» [1]. ToAadeuTal 46T-  0ddé. 1 [14]. Aéy dan+&oca daéoeiaa ateioay
&T1 230700 eAfedacpo nefddT o TAdatIATey i +afol AaT 106 TOfG0M0A0As, &1 apiedny Aai 03
TooTaa1 & a6y TOATée TA TTETO & 85aéT4 fibaudeoeara,
AdOATE Aa0TONEEE 6TEEAR0RA, TTA O0ET-  +OT 448240 OACOLU0A0N TAOETTABUTTAT YETET-
aTafoati 1. N. EanéiTaa, TOTAde T1afiooaad-  48+ARETAT daéoeiaa 1a0aTdoacaioacéainie.
iTA eco-aTed «afodTITAATITAT ATcadénoaey Agy effedataaiey eioddan Toaanoaa-
fa Téedozapliop fidd4a6 4 83 d33eTiad @ 1100  &éy&0 TTA6TA & TThodTaTep 4»4aTATTAT ESG-
ATOTAA0 DTARGE A TOATETE ATAOTYTEY cATOT-  JAéoéiaa ddieTiTa DTffe [1] daéoeTatadi
aly 1afidearey fa 64340a80TTT & 034eTiadl- A3aTofoATT RAEX (dafdd DA «YeATédo»), a
iT1 08TAlTY0, & 04z aTacecTl fiTadd=arey eTATNIT &AT yeTéTie+anéTé ATRoadsypuIdé,
caddyciypuiéd a4T1anoa & TT-AATIT1, dafoe- TOATEA ETOTOTE OTON A0y «IT THET6eTo
0ABUTTT, ATAATATE TTEOTAAS & ATI106 ToET- ATATAUATey 60TATY TTAAA0x=ATITHOE Béfiéd
®ATEY0 4 Aafyoead 1TAABITO0 040BR0TOEE» & TOATée yOOAasdeaTTAOE AT 1éadeedTaarey,
[17]. EfifledaTaaiey e1apo AGLIAR0AATIOp 08- TA& ETOTOTI GaRATIO «TA3a0CATTIO» efae-
T080&+8feop & THatoe+anedp cia+@ i Thol, IT, 6a0TAO ATTOAAOM0A0R0 «Tadar», Todaxapuiay
&6 Tafio0aaiThoOU & AeTeITAOU TAdaTe+24380 ROATATU TeadeedTaailey eidpuediy deféta
TOTAAAATe8 TTATATO0 efifiédaTaareé a T0aé-  [13; 18]. A 04Toee 48y 1eadsedTaaiey yeTer-
0884 TOAABUTT ACYOTAT dadeTia. 4e+8nees deféTa anfTéeé Tadalé TTéacaodsl
EAfcaaoy afodTTITAATITA ATcAdéM0aed  ATéxAl ATTOTATRAA0UAY OTAOTI A0TOTAT. Ta-
fa Tédoeapidop fd&as, 1. T. TAOMA0AT 44 &  é8+244ef4aATATAATATORO TOTT, 0T déféal
b. A 0Téadaa[16] éATTelcTAdES IEA0AT 6 «TO- T4 64d6yAoAY aTéxmiTaaréiaiea [1]
ITAG0ABUTO0 TTEACA0AEAS, Dafifi+edalild Ta A BafifiTa00eaaaT T 04é0eTad 6+eo0aa-
1 ééé 1000 +4&Tadé Tandeaiey, aéép+apudp  pofy Tyou 0aéés Tas:
a048TAO caadyciypueéd a40anoa a ao- «1) Taldi a0adThATA A64ai00 4aUIAfoa
1 TAOASTOE ATCA00, TOOTAYTISS TO AdAOETTAd-  2a0TOdATATTO0A Ta 460 Tandediey & atey
700 efoT-1&éTa (0 /1000 +48.); AADTH caddyc-  0daiATTd0A A ATCiTeiTholp efrTélucTaaiey
TATTO6 AOT+T00 ATA A TTAAGOTTAOTOA ATATOA  TOSOTAITAT daca 4 éa+&foad T TOTOITAT OT-
Taudeon (13/+48.); 6eaaeeaaled caddyciyp-  Téeaa;
Géd 01 TAOAS6 aAT1&M0a, TOOTayIed To fioa- 2) A0AdTAO caddycieodsdé a a0l THOAads
OeTTadT00 A0T-TE6TA (0/1000 +48.); fad=0p & &0 TAAcaddxeadares;
aTas (1%/+48.); TAUAT TATOTOITé & TTABAAT- 3) AAGTA AOT+T06 ATA & TTAOTOITA éfi-
22088UTT eATTEUCOATTE ATAD (13/+86.); 144~  TTélcTaaied atan;

99



Aafoieé Caah0 2022.0.28. - 4

Ta6eTTagiT0¢é yeTETie-8Nneeé daéoeTa. T&d

0adeeval/ Table 1

Tneeé edaé. TRATH 2021 4. /
National environmental rating. Perm Krai. Autumn 2021 [14]

Ei&€6a07d / Indicator +/- Ei&€6a07d / Indicator +/- Ei4e6a0Td / Indicator +/-
s Agxs Aenin 140 T64- A a8 e A8y 140 T64-
A0TTiiOada, a1cacd / PO, Rix2ay maxsycs : IoT10géaiiay idada / |
) iTé/no | Nodda Taeoaiey / Habitat | ++++++ ; ; iTé/no
Atmosphere, air . Industrial environment .
P ratings ratings
A e g X8xixAA A 140 163- AT . .
ATai0a danoona, araa / phant OAT / Municipal solid
iTé/no | A&afiol / Power - p
Water resources, water . waste
ratings
0N Qs 0 Qm XA mam I’éOTOé' XA BN FMAMND AL N O M AN T ANZAN N N rAAN Y
Caraéiina éafeond, 1T- phat Adazédainéta Tauanoar / 13082 e eiiTaadeée /
: iTé/no O ) ) ) +
+4a / Land resources, soil ratings Civil society Science and innovation
E10T0Ta08TI T TTeot- VeTstae-aneay 17480 | 130 o8-
1110/ Specially protected ETae+aneeé eeeiao/ -t iégébéy. / Eco)llogical i / o
natural areas Information and modernization ratings
psychological climate
KA oA AR 2 T80 TOR- | rxx oaxcxg & Arsisixs AR AR A A A 2
AeToaciTradacea / {16 / o ladactaaiea é é0éiooda / -t 10140866y & 6nesde / it
Biodiversity ratings Education and culture Products and services
PR 5 . 180 T64- | ToAAOM0A&T TTTi0i
AeTaaiodna / AEO / Housing and can £x o .
Bioresources ARARR communal services e /no | aegiafia / Business
ratings Responsibility
T80 TO8 | ~yane 3 womxcnns s ascine ~o | 180 T0A-
Eseia0 / Climate 716 / 10 Ca&TT & 1ToyaTé / Law ++ 10T10geaii0a Todtad / i /1o
. and order Industrial waste .
ratings ratings
X X £ EAA £ E A T ToT1 0geai in-yetr-
13edTaiT-100ai 1Gé NTOeaelTT-yeTITIE- éTaé;ar%éé éiaééﬁ/
£74aéfi / Nature protection 50/50 | afiéeé efaaéi / Socio- 75/25 L . 63/37
: " Industrial-environmental
index economic index :
index
NATATOE yaTe14e+Meeé eT446n 044eTia / Consolidated ecological 65/35
index of the region
Paéoeid 8aaeTTa / Region ranking 29
4) TABACTAATEA TOGTATA, €0 TA0AGa4Toéa  Ta TTEAacacdédé, a dacdaca TTETeE0AGUTT &
e ATToiToaled ataTca OET € &0 TadddadTo-  1adaceadiT aéeypued 1a Téddzapuiop idaas,
ée» [1]. Oa80TOTA OTCyéncaaiiTé aayoaeuitnoe, Ta-
NOCIanoaaTTaT TA&ATN0a0ETT &aliTal  da+aifléciaraieyéToTo00 faTde1ada 1381 -
TTadTaa, 1T Tagdio 11aiep, yaéyaony 60T6-  RETAT éday TOAAR0aaear( a 0ade. 2. Tada+ari
taied éc6-a0ayeTeTAE-ANETE NTR0AAEYPUIAé  TTEAcA0AEaé 1T ad0TTal 1T2a0 adol éciaiarl
BAAETTAGUTTAT dacaéoey TaTadia0 TTéacaod- & cadéneliThoé To ATaoeacécadee yeTiTieée
€4é, éToTO0A Téachaapo ¢cia+e0deliTa dée-  OA4ETIa, QAT 0A00E0TOCAEUTTAT dacTaulaiey
yiéd 1a ATAOTYTed yeTETAe+-ANETAT TOTOGEY € TATAATITN0dé TOTR0dATR0AAT IT-Todanea-
dadeTia é 08aadpo 6+aoa. aTaT dacaeoey
Dacéeioact enneaataaiey. Tredayiil Agy Toaiée yeTETae+aneTaT TaTOesy
fa BAacoeuoact afacéca 8aaTO Toa+anoadr-  daddeTia enrTélcTaal TaoTa ei10dddaeniad
100 6-4100 e éffedaTaareé daéoefdTaldd  TTéacacdecaé TTETxe0deuiTiT (EET) e 1aaa-
aaaionoa [20], aey danédtoey yéTeTae+anéTaT  0eATTAT aTcaadénoaey (EET) ia Téddxapudp
TOTOEEy dadeTia Taie TodaéTzala féfcd- daad daseTia.
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0adéesa 2 / Table 2
éday / Ecological profile of the Perm Region [15]

AAAAAAA 8 M AN £ mad A A i HT Az~
1al

Yé&TETae-Afeeé TOTORE! TAdI

Tardaa-
TTéacaoaée / Indicators 2016 4. | 2017 4. | 20184. | 20194. | 20204. | éafiTnod /
Orientation

TiiTaid
T

4 TTéacacdee, 6adadoddecopuied Tadacearta aTcadénoaea /
he main indicators characterizing the negative impact

AQASTA caddyciypUIed Aatianoa & 401 THOA&A0
T0 fivadeTiaoi (6 efioT+1e614, 00f. 0 / Emission
of pollutants into the atmosphere from stationary
sources, thousand tons

308,9 310,8 292,7 293,1 280,8 min «—

ADAdTH caadycTyp e ad0i&0a & 401 THiG&d0 T0
aa0TodaifiTaoa, 00A. o / Emission of pollutants 300,3 314,9 365,3 105,5 102,0 min «—
into the atmosphere from vehicles, thousand tons

CaaTd 4Tal ec TOEITAT(0 ATAT(0 TAUABITA
aey efirTeicraaiey, 181 1°/ Water withdrawal
from natural water bodies for use, million cubic
meters

Tan, 1 fiasTha ioT+100 474 & TTAA00TTHOT0&
ATai0a Tauaéod, 1&f 1%/ Volume of wastewater
discharge into surface water bodies, million cubic
meters

N&dT7i caddyciai 1o ioT=106 aTa, 161 1%/
Discharge of polluted wastewater, million cubic 357,8 317,1 211,8 209,5 194,2 min «—
meters

N&dT7i caddyciypued aavianoa fit ioT=idie
araaie, o0f. o / Discharge of pollutants with 1086,2 | 1022,1 925,0 1212,7 | 11675 min «—
sewage, thousand tons

EfTélcTAATeA adeaé ATA0 Ta TOTeCATA-
fi0AaTT0a Toead, 167 13/ Use of fresh water for | 1431,3 | 14443 | 13114 | 1095,2 951,2 min «
production needs, million cubic meters

1657,6 | 1660,7 | 1532,0 | 1308,6 | 1158,2 min «—

1547,1 | 15549 | 14214 | 12295 | 1069,8 min «—

ET6e-40aT Ta8TTEAT 100 TOGTATA TOTECATAN0AA
& TT0daaéatey, 161 o / Amount of accumulated 817,4 816,8 841,4 827,4 874,5 min «—
production and consumption waste, million tons

ET6e+40aT T06T4TA TOTEcATAN0AA & TT0d4-

aeaiey, a@adTaiT dac1aniadi (10 & Téddeap-
Uaé fidaaa, 1 o/ Amount of production and 23,3 22,2 22,1 20,2 19,9 min «—
consumption waste annually disposed of in the

environment, million tons

T40acTAAETNN TOGTATA TOTECATAN0AA & TTO0A-
aeaiey, 161 0/ Production and consumption 38,9 41,3 45,7 46,4 47,8 min «—
waste generated, million tons

I7TTai04 TTéacaddee, Jadasoddecoptied TTETxe0a61TTa aTcadénoaed /

The main indicators characterizing the positive impact
0BTABAIT & TadcAd&®AIT caddyciyplied a0 Tii-
0400 4a01af0a, 0af. o / Air pollutants captured 1041,3 | 1239,1 918,8 1202,4 981,6 — max
and neutralized, thousand tons

ERTTEUCTAATT (60882cROTAAIT) caAdyCiyprIgd
01 TOAad6 4aUanod, oaf. o / Air pollutants used 804,9 1004,8 690,8 1079,1 902,9 — max
(utilized), thousand tons

TATOT01T4 & TTNeaATAA08E0TTE efiTTElcTAATed
arag, 1éi 1%/ Circulating and consistent use of 1613,5 | 1868,0 | 2090,8 1992,3 | 1986,0 — max
water, million cubic meters
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[EVGEES
TTéacaodée / Indicators 20164. | 2017 4. | 20184. | 20194. | 20204. | eariTiol /
Orientation
ATéy deadTaiTaT efiTTelcTAATEY & TAAcAdaxe-
AP T SRR prae s Spuid
aaiey TogTata a Tatial Taana Tadacoal ao, %/ 45,9 49,9 60.4 64.2 63.7 L max
Share of annual use and neutralization of waste in
the total volume of waste generated, %
00eéecadey & Tadcaddmeaaied TosTATA TOT-
£caTanoaa e TTodaaeaiey, 161 0/ Utilization
and neutralization of production and consumption 178 2.7 21,6 298 30,5 — M
waste, million tons
Efadnoeoee a TNTTATTE BaTR0A8, TATOAAGAI-
04 Ta T06a16 Téd0xapLIaé a4, 161 6./
Investments in fixed assets aimed at protecting 2086,3 | 26063 4268,8 5202,2 | 53189 — M
the environment, million rubles
PafiiTal fa T08aio Tédozapuaé fdaad, 1854 8. /
Expenses for environmental protection, hillion 11,4 10,9 13,7 16,3 15,8 — max
rubles
T4 TA0ATT oadd 46y +anoT 00 TTEAcA0aEae, NTNOAAEYPLISE YETETAE-aMeeé TOTOREN d3AeTT A,
A0TTeTata T8Toda00a iToTedTaarey 1T 1a0Ta0 1aéneio1a, aiTToadoncaee n 6Ta16eTé (1)

HOPM I1;

: =— 1
IT, . €y
84 I~ i-é TTo1edTaar1(é TTéaca0a8U YyETETAE+ANETAT TOTOEEY dAdeTT3;

I, —i-é TTOT1ed04T 0é TTéacaodél;
I, — 1aéiéTaeliTacia-aiedi-aT TTéacacaey a afaéecedoai Tl 1adeTaa.

N

+ARETAT TOTOEY TAST NETAT éday.

i
A 0adé. 3 iTaddzaony dan+acida cia-aféy iTo1e8Taai1ao ~afofao

\ s~

0adeeda 3/ Table 3

101 e8Taai 104 +afoT0a TTéacacdée yeTETAE+ANETAT ToTOEY TAST AETAT éday /

Normalized private indicators of the ecological profile of the Perm Region

TTéagaodée / Indicators 2016 4. | 20174. | 20184. | 20194. | 20204.
TATTATOA TTEAcA0AER, DA0AG0ADECOP LIRS TAAA0ATTA ATCAAEM0ARE /
The main indicators characterizing the negative impact

ADAdTH caddycTypuied a40i&f0a & 401 THG&A0 T0 fi0aeTiad-
100 efoT+16é7a / Emission of pollutants into the atmosphere 308,9 310,8 292,7 293,1 280,8
from stationary sources
AD&BTT caddycTybUed Aa0&M0a & 201 THOAA0 T0 40T0dATHTTO- 300.3 3149 365.3 1055 102.0
0a / Emission of pollutants into the atmosphere from vehicles ' ' ' ' '
CaaTd aTal ec T6eSTAT00 ATATG0 TAUAR0TA 46y efiiTelgTaa-
iey / Water withdrawal from natural water bodies for use 1657,6 1660,7 1582,0 1308,6 1158,2
Taa, 1 nadTha foT=100 AT4 & TTA400TTROT0A ATAT0A TAla800 /
Volume of wastewater discharge into surface water bodies 1547.1 15549 14214 12295 1069,8
N&dTh cadyciai 106 fioT+106 474 / Discharge of polluted wastewater 357,8 317,1 211,8 209,5 194,2
N&d17i caddyciypbued Aatianoa fit ioT+idie aTaaie / Dis-
charge of pollutants with sewage 1086,2 | 10221 925,0 12127 11675
EfiTTélcTaatea idazaé atad 1a 1oTecataroaarita roead / 14313 | 14443 | 13114 | 10952 951.2
Use of fresh water for production needs
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TeTizaied 0aae. 3
E!gevanoal Ta€TTéaiao ToiTara ToTecaancaa e 1modaasa- 817 4 816.8 841.4 827.4 8745
iey / Amount of accumulated production and consumption waste
ET6+400aT TO0TATA TOTECATAN0AA & TT00AAEATEY, AmAATAIT
daci ACIad1 (00 & TedoeapLiaé iddaa / Amount of production 23,3 22,2 22,1 20,2 19,9
and consumption waste annually disposed of in the environment
TadacTAETRi TOOTATA TOTECATATN0AA & TTodaAca ey /
Production and consumption waste generated 38.9 4.3 o 464 418
INTTAT04 TTéacaodee, 6adaéoadecoplied TTETxE0AEITTA ATcaaénoaea /
The main indicators characterizing the positive impact
OéTaeaite Taacadazail gaaéygl_ypueo a011M6ado dauianod / 10413 | 1239.1 0188 12024 981 6
Air pollutants captured and neutralized
Fp ITelcTaart (6oeéecedraai |)_<_;aa6yg|ybue0 a0 16ado 804.9 1004.8 690.8 1079.1 902.9
aauafioa / Air pollutants used (utilized)
147870174 e TTEa4TA0460TTa efiTélicTaaiea aTad / Circu-
lating and consistent use of water i 1613,5 1868,0 20908 1992.3 1936,0
ATéy deaaTATTAT eATTEICTAATEY & TAdcAdA@eaaTey TO0TATA &
TAUAT Tauaia Tadacéaind / Share of annual use and neutral- 45,9 49,9 60,4 64,2 63,7
ization of waste in the total volume of waste generated
00eeecatey & Tadcadameaaied TOGTATA TOTecATAM0AR &
TT0daagaiey / Utilization and neutralization of production and 17,8 20,7 27,6 29,8 30,5
consumption waste
Efadioeoee a TNITATTE EaTe0AE, TaTOAACATTOA T2 TOOAT0
Téddzapuiaé idaal / Investments in fixed assets aimed at 2986,3 | 2606,3 | 4268,8 | 5202,2 | 5318,9
protecting the environment
PafidTal fa Todaio Téddzaptiaé fidaad / Expenses for environ-
mental protection P i 114 10.9 137 163 158
Trodadeared aanTand eéTyooeseadiota Daco
(k;), +anoiad TTéacacdedé a eiodadacuiad oa Tasin
efadénad aoTTeraiT dan+aoifail TAOTAT1 # |
enTTélcTaaiedl e10dddacuiTé Toaiée cia- Aadeavee
+aTeé GazaTaT ~anoiTAT TTOTESTAATITAT 1T- 063
8acaodey (X°7") ca efinedacai aé 1adceTa. Aey  cia+ai
dar+doa enTTelcTaal 1a0Ta 6TAETTAT T8aTA- 1T TT€
dacTaaiey, daieedTaaléd TTéacacacdé e 1ée-  iyy
adaaied eioddaaea éTeddaieé ciazaieé eioa- 1Té
46280106 +anoi a0 TTo1e8Taai 100 TTéacacacdé 100 eiaaé
16041 TafigoadedTaaiey é eioddaaed 10 [0; 1] 0éé éaé 1adaoé é i
ToeyoTi e k=1, aTcadénoaey 1a Tédoxapuidp ndaasd Tadi néT-
aaan o—’—éﬁeT +afioT(0 TTo1edTaaiiad TTéa- ! 66A)éy 6ROATTABATEY TTBAAREYDUIAAT Ga-
. aarcnA aramaces annag  0ACOAOA ATCAAEFOARY TOTTUBEAT AT T3TEC-
., Daira0 e10a30acuiae S1aaeira areaae-  apanoay 1a 0aradioee, A0yaeaii0a a yeTet-
foaey ia Téd6eapudp idaas (MUw UHm) &0-  4a. a5a7y voT054 TAO T AETAT 604y, TOTAAAAT
FTETAT TaO0TATE GClacinal 10aradagraaiey  ,yysac acasiThayce 1440 @T0AAOABUTOTE
(IT fol 14 noaafaacaaoarllo adeoTaoe=a-  siasshaje & eTAASATI TOT1 QOEATTTAT VOT-
fieed rTéacaoacac) N 6-aoT e0aantand claza-  acagsnoaa i eATTEUCTAATRAT STYOORORATOA
feefefirméicraarear 1r orowoea (2): 6TO0A8Y0RS TEOATTA, DACOEI0AO0 ETOTOTAT &
ed i
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0aaeesa 4/ Table 4
E10430a80T04 T436M0 yeTETAS+ANETAT TOTOREY & TA4EM TOTI OoEATITAT TOTECATAM0AA TAST AETAT
éday / Integral Indices of the Ecological Profile and Industrial Production Index of the Perm Region

ETy006&06e4i0
As xi8a . x 5 5 5 . | ddoeadee, % /
ITéacaoaée / Indicators 20164.| 2017 4. |20184.|20194. | 2020 a. Variation
coefficient
Ei0430a80T0¢ eTaaen 1daa0eaiTar aTcaaenoaey
fa Téd0xapliop 18446 (EET) / Integral index of 0,95 0,94 0,90 0,82 0,78 8

negative environmental impact

Ei0&40a80i0é eiaaen TTET@RE08EU I TAT ATcaas-
fioaey fa Téddxapuidp daas (EET) / Integral index | 0,71 0,78 0,84 0,98 0,93 13
of positive environmental impact

Ei48ef 1311 Ogeai iTaT ToTecatan0aa,  1oaad-
4001410 aT40 (EET) / Industrial production index, 1,00 1,03 1,00 0,99 0,98
to the previous year

0aaeesa 5/ Table 5
1 THoé €T0430a6UTO0 eTAA6MNTA YETETAE+ANETAT TOTOSEY e eTadéna

A0 TRETAT éday 4 2016-2020 4. / Assessment of the correlation
dependence of the integral indices of the ecological profile and the industrial production index of the
Perm Region in 2016-2020

C_i_é+é.iéé ETyo6e06eaioa
1eofitia/ The value of
the Pearson coefficient

ENfieaaoai ay
acaennayci /
Investigated
Relationship

Ei0807080a0&y TTE0+AT 100 dAc0&10a0Ta /
Interpretation of the results

NEBUTay 10y 14y CRaene T
ETT 6 EET 0,81 184004340 Ta:€0360TTA T

PEO-N

fiol — oTfi0 T0T1 (0zéa

1141 ToTecarafoaa
432084174 ATcadénoaea i

[
a Ta yéTeTae-aneeé

NOaaiyy Tadaoiay cadefiel 1ol — fifezeaiea 01foa 10T10@éaiiTar
ETT e EEY -0.58 ToTecaTaM0aa Teaciaado TTETRE0AEITTA ATcAdén0aed Ta yaTETae+4-
fiéeé ToTOEE dadeTia

NEEUTAy 1403012y CRAGHE N 170U — 8170 11612608801 15
EET 6 EEV 0,92 fa jeTeTae-AM606 TOTORE 043ETTA 46440 fifemaTed
aTcagerioasy

2016
1.10 —+— HHaeKc NPOMBIILIEHHOTO
1,00 4 MIPOHU3BOICTBA, K
0 X)/({ i npensiayteMy rony (MAIT)

"4 4 N
7 080 b

HHTerpansHeIil HHIEKC
HETATHBHOT'O
BO3JICHCTBHA HA
OKPYAAIOIIYIO CPeTy

(MHH)

—+— M HTeTpaTsHbI HHASKC
ITOJIOXKUTEJIBHOI'O
2019 2018 BO3ICIHCTBISA HA
OKPYXAFOIYI0 cpeny
(UHm)
E10430a80T04 T436N0 yeTETAC+ANETAT TOTOREY & TA4EN TOTI AT ITAT TOTECATAN0AA TAd T RAETAT
éday / Integral Indices of the Ecological Profile and Industrial Production Index of the Perm Region
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é &1 &y 0
aaz ao0,0 a 2020 U & Tdagoe+ ci

046UTT 2019 4), +0T TAONETAGAIT d3daaiidie A 6Ta4 TOoTadadrey enfeédartaarey ia Th-
Tafadiééidié Tidaie+-areyie é naycaiT AT TTA4 aifaeééca Tad=iTé €e0adandsn eco+aid
fiféxaiedl dandTATA fa catieod Tédoxraplidé €& TATAUAT( NTAdATATT04 0aTod0e+anéea e
fdaal aaeao TaaTnoacéa Ndaanca 6 Tedarde- THaeoe+anéed TadadToéé a f6adad acae-
yoeé; A TRayce dacaéoey 0ad8e0Toeé & ATNoOTyiey
— &7488N7 TodeoacAelTTAT ATcadénoaey  Téddxapudé Rdaal 8aideTiTa. DaNfiiTodATa
fa Tédoxaptiop fdaa6 TAdTNETAT &day 1T dacee+10a 6aéoeiiTallia Toarée yéTetae+a-
gaciaado o0daia TTiézadiey i 2019 &, 0T, féTé ATNo0AAEYpIaé dacaeoey 8a3eTiTa A On-
1T Tagdio 1iafép, TAONETACATT aéoeaidal  éTaéyd el ai Y faoa ey

4T4404T€4T ¢ danTaTnodararedi 6eosTatd ToTiGwéd 3
080T yéTéTaecacee T6TiUa- N 1Tl Ta-
GATITAT 1O anoaa, 0édareaiep odafaa  0ddaoe+ané afaéeca
TTiézaiey 4 2020 4 (7a 0,04 T. 4 2020 4 TO- TOTAd4aTa ToaTéa yeTéTie+AneTAT ToTOEé-
TTAG0ABUTT 2019 4) ATTATANOATAAEA TodOa- &y dadeTia. NOToioeedTaar a0aTa T oTi,
odelfay aefaiééa efadéna TOTIO@EATITAT 0T AOUIAM0A0A0 TAYTay AcaeiThaycu Ta=ad
ToTecaTanoaa. ATAOTYTEaT TOTIOoEATTTAT TOTecaTanotaa
A dac6einacd TOTAAAATITAT ennedaTta e yeéTéTae-anéei ToTOeeal O8adeTia, Toe
Va a yoT Téa a0
( 30+ aa
o, =0T
STASTT
oeé
0o
aic
Ap-
z_

AgaiTaasiTnoe
Toaseeavey TTAATOTAGATA A AiITToAA0M0AE fi TeaiTi TED Eifioeosoa yeTiTieée 05T PAT
NTenTe 8204820680

1. ATageoeea. ESG-08é0e 14 5a3eTiTabThRee. TA0TASsA AThoaacaiey. 04éno: yeaeodTiT0é // PAYEN-ATase-
0eéa. URL: https://raex-rr.com/pro/ESG/ESG_regions/ESG_rating_regions/2021. 09.12.2021analytics/ESG_
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DIRECTIONS OF TOURISM DEVELOPMENT IN CROSS-BORDER MOUNTAIN TERRITORIES
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Noaouy vTHaytidia 0acdaaTosd ITa0d TTAGTATA & dacaéoep 06decia fa 0daifadaie+T0s AToT06 0406&0T-
deys. TAUAROTT effeédaTaarey A0On06TAd0 068e¢T Ta00aTfiadaTe+T006 ATOTO0 0485e0ToeY0 Acoad-Nay ifeT-
TTa. 18343740 éfneaataa el 08a are+100 4T6T00 0488€0T-

& & y ou T : odafnadaie=10s aTeT1ao

é an 6TTé fée 68Taly dacaeoey 06-

aéoearTnoe enTTélcTaaréy 008enoné o} i aio aeeyiey 000enoneT-oaé-
BAAOETTITE Aay0a6uiThoe Ta ATOSABUTT-YETITI &+ANETA dacaeoed 0dainidare+T00 aTATO0 0460e0TOeE;
AOTOT&8TAa0l TOAAETRATEY TT ONOTE-EAT10 dacaéoep oodecia Ta odafnadaie+T00 ATOT00 0488e0THeyd
Nemoad acecedTaarl TATAAT ITH0S ATOTO0 0400E0TORE, A 0T +&figd eT1apL1ed 0daTfddaTe-TTA TTETeATE],
TT08846Yplid ATA6eOEE0 060eMONET-04608a0ETTITE 44y0aciiThoe. AOYagaia 0aeoTan, aeeypuied ia
008EN0NET-038BAA0ETT 10 4ay0a&uTTioU ATETO0 0a88e0TOEE. Danedtda NefiodT a TTéaca0acdé aey ToaTéee
08TaTY dacaeoey 008ecTa 08ainadare+T00 ATATO0 0488E0TOEE, NefodT a TTEaca0dedé a8y Toaiée aeeyiey
068é¢ia Ta AToeasur dacaeoed 0dainadare+i1ao aTT006 0460e0Toeé. THTAAAAT aTaceg
dacaeoey 06décia 083 deoToeé Aeoad-NayineTaT d4aeTia. NOTO1edTaara d&ET-
Tafaaoee e Tdadoe~ +@4T10 dacaéoep 06decia fa 0dainidare+i1ao aToTao

04088e0TdeY0

Eep+8a04 AeTaa: 0
A0eTITOé ETITEA8

oodefoneee TToTé

[P OPN AQ < N

iféeé 8adeTT, 6OTAATU eeécie Tandeaiey, carTadaies,

0
fi

The article is devoted to the development of new approaches to the development of tourism in cross-border mountain ter-
ritories. The object of the research is tourism in the cross-border mountain territories of the Altai-Sayan region. The subject of
the research is the prospects of tourism development in the cross-border mountain territories. The aim of the research is to
develop new approaches to the development of tourism in the cross-border mountain territories. The aim of the research
is to consider a system of indicators to assess the level of tourism development, the efficiency of tourist and
recreational potential use, the impact of tourist and recreational activities on the socio-economic development
of cross-border mountain territories and to formulate proposals for the sustainable development of tourism in
cross-border mountain territories. The features of mountainous territories, including those with a cross-border
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situation, determining the specifics of tourist and recreational activities are systematized. The factors influencing
the tourist and recreational activity of mountain territories are revealed. A system of indicators for assessing the
level of tourism development of cross-border mountain territories, a system of indicators for assessing the im-
pact of tourism on the socio-economic development of cross-border mountain territories is disclosed. The anal-
ysis of tourism development of the trans-boundary mountain territories of the Altai-Sayan region is carried out.
Recommendations and practical proposals for the sustainable development of tourism in cross-border mountain

territories have been formed

Key words: tourism, mountain territories, sustainable development, cross-border territories, tourist and recreational com-
plex of the territory, tourism development, Altai-Sayan region, standard of living of the population, nature reserve, tourist flow
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ORTa0064240RY T1axA0TAOTATTA ATOD0ATE+E-  AddTaiddeséaineay» 1TAd6U oodécia. A T
fioaT a Taeanoe nTodararey 1oesarad; iTad yoTé 1Tadée edxee0 6TT0aTOEY, TATTAT
5) &aTrTeece-anéed oodaifadaire+ida ETOTOTE yaeyaony fiTodaiaiea e Traaddza-
08660680 & dacee~T00 Oadad (YeTiTieéa, i1ed yéTETae~anéTar daaitaaney a 1oésva
yéTeTaey, do1arecadiay nGadaeo. T.) fiddad, Ticiaied roedTal, ciaéTinoaT
Ta TORTOeTad OfOTE+GATAT Oacaeoey  TATAATITAOYIE, TOA00 Ta TedTAA fi yio
OTOT 88040y OfoTE+eANé 000ecT. Eaé 4eaiT  -anéeie e yiToeTiaeuiaie vaseyie.
ec oéf. 1, é onoTé+~ead aeaai oooecia 1Tell AOTETE 08T YETO0dECT A TOTTREONY &
Torance yeéTeTae+anéeé 000ecT, adoToodecT, TAOETé», éée «carTaaiTaaoTIaénéTé» 1Taaee
Nasuneeeé, cABaATOE, TORSTATOE, TYa6eE00decT.  TATTATE TTOATOSR YOTAT 4842 000e¢T a Yaey-
YETETAG+AM8eé 008eC¢T (YETO0decT) TTee-  A0fy ATOdATATEd eT1apUediy Ta 04ddesToee
iT dacadeeol Ta 060ecT aadaieoad TATAT T6-  dafoonTa [2]
daiyat0d ToedTarad 0ad6eoTdeé e 06deci YéTéTae-anéeé 008ecT 1Teedd Téach
afd adafed TATAT Todaiyai0o ToedTaiGd TTETeE0AEUTTA aceyied Ta 6NOTE+EAaTa
0400e0Toeé. 13TadaaTed 008Ta, TOTTAYyTIesRy  aéoed dddeTia. Aéy yoTaT fedaddo dacoaat-
€ TAdAT10 0eT6, yaeyaony ééanfie~anéel fa-  0aolu & daaeecTaaol 1adTroeyoey TT Nedaop-
TOAABATEAT. YOT «aanodaseéneay», eée «iad- Qe 1ardaaeaieyi (8ef. 2):

3eIeHbBIA TYPH3M

VeToAUHBEIA

TVPH3M

CelIbCKHHA TYPH3IM

pen. 1. NoaTa acaed Thayce 18x40 6f0Té+¢a0T 008eci T & Ad03eT e Aéaaie oodeciaf7]/
Fig. 1. The relationship between sustainable tourism and other types of tourism

PazBuTie ycToUMBOro Typr3Ma Ha FrOpHBIX

TepPUTOPUAX

®dopmHpoBaHHe MOJIUTHKH MO Pa3BUTHIO
9KOJIOTMYECKOro Typu3ma Ha
peruoHajabHOM YPOBHE

PazBuTHe cuctem 1oGpoBONBHOI
9KOJIOTMYECKO# cepTHhUKALIY B

TypusMe

A

A 4

Pa3BuTHe 3K0I0rMUEcKOro TypusMa Ha
0c000 0XpaHsIeMBbIX TEPPUTOPUSIX

Pa3BuTHE 3KOJOrMUECKOr0 TypU3ma,
OCHOBAHHOI'O Ha MECTHBIX
coo0liecTBax

A 4

Pa3zBuTHe 3K00rNUecKOro TypusMa Ha
OCHOBE 3€JIEHbIX MapLIPYTOB U
3KOMY3€eeB

Pa3Butre cucrembl 00yueHus B
00/1aCTU SKOJIOTUYECKOro Typu3Ma

A 4

A

A 4

PazBuTHe cucteMbl TMPOABMKEHUA IKOJIOTUIECKOIo TyprU3Ma Ha

TePPUTOPHU

pefi. 2. NGaTa Tardassaieé dacaeoey 6A0TE+@ATAT 06de¢T a

1247100 0466€e0THEYE /

Fig. 2.Directions for the development of sustainable tourism in mountain territories
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v v
VYcraHoBneHue U NoepKaHUe VyacTre B 61aroTBOPHUTENBHBIX
cesizeit co CMU (teneBuaenuem, aKIUsX, 00LIecTBeHHbIX poHaax,
paauo, npeccoi) CIIOHCOPCTBO
y A
PR- noaumuxa npoosusicenusn
9IKO102UUECKO20 MYPUMA
A
Opranuzanus < v v
HH@OphfauHOHHHX . [Momysipu3anusi KOHKPETHBIX
MeporpusiTuit (KoHpepeHuui,
TYPUCTCKUX TPOrpaMm, YCIIyT,
CceMUHapoB, OpudUHroB) st
MapuipyToB (IHH Typu3Ma,
fIOCPCIHHKOB U POAABLOB MEPOTIPUSATHSI IO MOy ISIPH3ALUH
TYPHCTCKHX yCIyT OTJAENBHBIX BUJOB TYpH3Ma H Jp.)
L A
[TpoBeneHue npe3eHTalui TypUCTCKIX
LLEHTPOB M TYPUCTCKUX TPETPHATHiA ITpencTaBUTEILCKUE MEPOIIPUATHS
TEPPUTOPHAIIBHBIX OPIHAHOB
i ympasiienus typusmoM, OOIT
VYuacTue B TYpUCTHUECKUX BbICTABKAX,
s[pMapKax <
pen. 4. NGATATATTATO0 TATAAAEATEE PR-TTEC0SER TOTAACRATEY YETETAC+AMETAT 000ecT A TA ATOTTE

i
Fig. 4. The main directions of the PR policy for the promotion of ecological tourism

in the mountain territory
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Shipbuilding is one of the most complex and labor-intensive branches of the heavy industry in Russia. It includes
production of civil ships, warships, marine facilities, as well as ship repair. The object of this research is the mar-
ket of civil ships. Transport ships, icebreakers and marine equipment created for the Arctic shelf development are
observed in the article. Since the development of mechanical engineering, especially shipbuilding is strategically
important against the aggravated political situation, the current trends, dynamics, state support, production ca-
pacities, sales markets and technologies of the Russian civil shipbuilding market are considered as the subject
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of the research in order to assess the possibility of import substitution within the country. Research Method-
ology and Methods: A complex approach has been used for the research - marketing research on the basis of
SWOT-analysis, Big Data and statistical information from open sources. The work has traced the stages from the
general analysis of the whole shipbuilding industry, to the indicators for individual types of ships. As a result of the
research three different results are obtained. Among the main ones the following ones can be singled out: Russia
has lost competitiveness in the global market of transport ships; the acute need for ships in the domestic market,
due to the moral and physical deterioration of the fleet and the growing demand for inland waterways; lack of an
algorithm for collecting and processing data in a single system to optimize the work; currently work in shipbuild-
ing does not allow the use of artificial intelligence; domestic shipbuilding is experiencing the effects of sanctions
introduced in 2014; demand for transport ships has a steady upward trend. In the course of the research, two
options for business optimization have been developed: vertical and horizontal, which involve the creation of a
unified IT platform and full digitalization of all processes in the shipbuilding industry. The results of the research
can be a basis for working out unified strategy of marine equipment development for the Arctic exploration where
nomenclature, standard sizes and use of domestic shipboard equipment will be substantiated. The shipbuilding
industry development in Russia is necessary for infrastructure formation, organization and support of work on
the shelf, passenger transportation, creation of conditions for improvement of the national defense potential,
growth of related industries: radio engineering, metallurgy and composite materials, electronics, which in turn
affects job creation

Key words: shipbuilding, civilian fleet, trends, market, export, SWOT-analysis, Big Data, current state, prospects, import
substitution

Aééé&l’éé. DOTTé NOATRodTaTey Gadaéod-  cardoudal TOTAEO NOATROSTEOAEUTTAT 6T 1 TEA6-
5ec6R0fY TATAATTTROYT &, ETOTOOA 6afa-  Na «CAAcadr, ETOTOOE A 6TTOA 2021 & TTE6+e8
bofiy TOATEE 0ACOUIAAT ATAOTYTEY & TASATAS-  GAeEp-ATeA T ATTOAROMOASE AGOTAT ATea 0&6-
0ea Tooanée Te+anéei 0daaTaaieyi. E4d0 NOOTEOAEUR0AT
— AT-TA0A00, ®eciaiilé 0eéé TOTAGE-  6-AT oafédda NTA eésafiia ARC7. Paagecasey
Bee AOATROBTATEY CTa+0ABUTT ATEUDA, +AT  TOTAG0A TTCATERd Cia+eoasiiT dafe@edsedl
TOTAGROEE 480480 Todaedé. N ITIAT0a dag-  TOTECATANOGAATTOA & TTIATeEanddita 1Tu-
dadToée 0a0Te+anéTaT caaaiéy aT fazaéa  1Thoe Todanee.
yenréoacacee noaia ToToTaeo 3...10 a0, 18e A epéd 2021 4 A DTiRee 60addeaal Taoe-
yoT1 TAOA0TA To TAITAT yoarTa é ad6dT106, 1a-  Traeui(é noaiaado 8adTod i afaéecTi aTel-
TOSTAO TO TOTAGORATAATEY é NOOTR0AEIN0As, ©e6aaiiid—ATNO«ETOTATA0ETITOA0401T-
TT®a0 cafyou 4TA(. A BACOBU0A0A MOATTAC-  &Tiee. ATEloTA 6TEE+AM0AT AATT00. TACTS &
Ay Toacoe-Afee TAATCITEIT ATABecedTAA0l  AETAASN.
aanl eecTail T0é 0eée TOTAE0A BARATAT NOATA; ATEOTAT0 Tardadcdi fa TaadnTa=aiea
— AT-30T000, yOOa&oeaiTiou dhiéa fid- TradaceaiTiT Taiafa aaiidie, aéeép-ay
ATAOOTATEY TOATEAAAONY T4 OTEUET 6Tée+A- Aafaséc ATEUSTAT TAUATa efoToiacee (Big
AOATT MAAiT(0 RoaTa, 1T & €0 4d0¢TITaudi- Data), 1azad dTnoaadnocadariiGie Todafaie,
iThoUp — oTTiaxad. TTyoTi6 &8y 1ToNed  efnedaTaacdéinéeie oairodaie, aécian-etTi-
fi0aTa 0adacoadi ¢ia+e0aeuina eTyooese- Taifeyie & dTR0Aaon0adiial fAaéoToTi. A
4100 ETATEAB0TTAOR, TT T efrTélcTaaree  ATNOA To4&aM0adcaTa and 0ddieid & TTiy-
faairoodaiied ATarad T60yo TOETOE0A0 Toaa-  0ey, efTTElcéaTGa a TedTATT ATTAUAN0AA
aony T TTATOOTEOETTABITTROE TATAG0]; fi TAOAATATI Ta dofinéeé ycheé. ATdadaied
— &-08300e0, NOATROdTEoAEUTay Todafel  AoaTaadoa TTcaTéeo TAANTa+eol AacaeliT-
£0aéTa NEaaT aaoTiacecedTaara, +0T 14 1TT-  A3éM0aca Taxad 6+anoieéaie THTECATAMR0AA
CATEYA0 eATTEUCTAROI ATASATATIOA T&OT- eTOTO1adee, +0T, & NATp T+48840, 46440
a0 Toaiée dsaiea noaTnooTarey. ESTIA OTAT, ATTATAM0ATAA0U dacaeoep Todanee. TATaeT
AaTO & addeOetavey eTOTOTa0ee caodoaia- AaeiT TTI €0l T ATA0EOE8A OATNOSTE0AEl-
0 N4édaoiTnolp Todanee e néTeiTé apaT- iTé Todanee — Tondonoaee TradaceaiTar Ta-
gda0e+anéTeé nodoeodaTeé. TafaeioToTateaé ATTETTI Talata[5].
ABOGABUTOA cada~e ROATAOOTEOABITTE Tau&80TT effeaaTaarey yasyaony Mo-
Todanee: ITTAOTCATAlIATed & 42Ad0nede-  ATHOATE0AElTOé dOTTE DTARGe. A 8a+ancad
cavey. Aey 6 0AmATey Ta AasUTAT ATHOTEA  TOAATAdA effeAaTaarey SanfiTOSATO 0&&6-
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Ued oafadioee, aefaieéa, aTnoaasnoaaiiay Aloéaeéo AOOT
TTA840x6a, TOTECATAMOAATIOA TTUITHOE, oaddTeée ATh
daTéé nadoa é cadiTéeTaee dTNNeénéTar odi- 0O TE0aE
8a 30axAATNETAT AdaTROSTATEY [E
Odéil énnedaTaarey—aarTeireoi rTadTa- TT0A00 &
8ec abep ec ETOTOTAT 1TeiT  8adeTiA
eNTTEUCTAA0U A8y iTcaaTey fodacaiee a A8
yOOacoe
fioaaeaia nedaopueéd B&+aMf0as

oTa SWOT-aiaéeca;
0Ta Big Data Science;

)

aoTa 6aaTod fi Toédd-

1
T TTadtaa é ataéeco Ao-

1

1.

En
TaéoréoTaiyd.

TTcaTéyao fodTeol nodacdse+aneTa réa-
fédTaaread fa TNiTad adyacaiey neeuiad e
fisaa0od AOTOTT, ATCI TRITR0Aé & 6adT¢. OTé-
addnaeuiaé einodoiang, rTasTaytiéé agy ep-
ATé Todanée [1].

2. ATagéec atélioed aaiiao.

ATagéc TATTAAT fa ATEUOTI 6Téé+a-
fi0da aarfags, éToTo0a 10 TTe6+aal, adchaay
Trodaaeairaa aeaeetodee

ATagec ATROTYE é¢ 4001080 aTelimed yoa-
TT1a[3; 4; 6]:

1) AaTo é TTadtoTaéa aaiiao;

2) Tao-aifed & ToTaddéa T1Tadce Tageéi-
iTaT Tad+aiey;

=

D

x
21O w

T4d 30006 &

5TA ATAB0S+AMBEE ares, fic

+Afiee 6TTOYAT-AT0, Aa4eara A0ATAQ.
CATTEICTARBSAU AATTOA DTAR0AcR, Teé-

efioadnoaa TOTTO@EATITR0E & OTOATAse

DTAReERETE OAAaBa0EE & eTOTOTAOETT ITAT

43&70fi0aa INFOline [2]

i o a
am aiTat oait
a DTiifée, aTHoaoT=1T 11TaT. EAfcdaTtaaiey
iTiyo T iT Nodaocdie+aneeé e
a
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6+-aiey enéonnoaai ITaT efoaecdéoa aéy natoa
& fienocdiacecacée aariad. TTRedairyy +anou
Ba4To0 TAAAM0AAEYA0 ToAAGUTTA enfedaTaa-
e & NTEBALIATT 48y ~a08TAT ecéTeaiey én-
gép+&0aeuiT AT RaT &0 AcOeuoa0TA.

Pacdéeioaot ennedartaaiey

T20Ta SWOT-afaseca. Asy Toafee 0a-
@OCIAAT ATAOTYTEY NOATRODTE0AEUTTE Todaf-
éé DTiféeé ToTadaal SWOT-afaéég, éToTaaé
TTcaTeee atyaeol neeuiad noTaTia aaiéa, a

e 0 a .
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—cataoiTa 0401 TeTae+anéTa Tonoadaiea
dThNneénéed ToTecaTacoagaé 1o 1€0Ta0s ée-
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T0 adaduied AoaTnoaTeodeuTad I
—fiTexaied iroTna faaidodaifai 80i1éa;
fifeedied ETTEOBATOTATTATATTIOE

) ¢
)

6

efATTélcTaaie ata Science

TA0Ta TO 8TA. Dacoéioaon
fiTadaia aéa ce, TI0agedT-
aatiTé bTinoaot nee¢ OTEETO[8; 10]

NThRd&E : ‘0180a0

1) ATAOTYTea ad aT O&Toa bTi-
fieénéTe Odaddasee;

2) 04é0Ciead oafaaioee e aéfaieééa oTn-
fieénéTar ol iéa adaxaainéed noaTta;

3) yeATTO0 TOTA6EOEE OTNACENETAT ROAT-
fodTarey.

b

4 a0a1y 4Teada 64 % odaii-
3 A
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ox
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more than 30 years

40,0%

0 -5 years
8,0%

6 - 10 years
6,0%

11 - 15 years

5,0%

16 - 20 years

5,0%

21 - 25 years

12,0%

26 - 30 years
24,0%

oU  BTARGENETAT RAOATAOBTATEY —
0BATATTAOTOE OETO (567 448Ted e¢ 1453).
Afiée 3aniiia0deaaol 1T a1 4f0eT THoe, oT yoT
628 19,72 16T 08¢ 23,2 16T 0 TAUAAT 0T Ta@a
fi6aTA, ETOTANA SATTEICTAAERRA1 4 2021 4 TT4-
dTafay eTOTOTA08Y T M050806SE NOATHOSTE-
ey 42021 4 Tdea444 T4 4 0ads. 2 [9].

0aaeesal/ Table 1

0BATA0 ATTOTTBATEY TOTECATAR0AEAE OETOA A TADETA M 2011 VT 2019 44. /
Trends in the ratio of fleet manufacturers in the period from 2011 to 2019

ATa0 / Years 2011 2012 2013 2014 2015 2016 2017 2018 | 2019
Ar&at / Total 34 36 35 19 6 11 25 29 32
pififieénieed addoe /

Russian shipyards 9 18 20 9 3 4 8 11 22
Caosasmiaaaode/ | oo 18 15 10 3 7 17 18 10
Foreign shipyards
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0adeeda2/Table2  TAAATIEY0OSY cacacal e & 0451 TETae+aMée dac-
Nod6806da To&+AM0AAT ITAT OETOA / aéaaouny aTarTi 0ATTA.
Structure of the domestic fleet TacaTéuoeé eT10adan AT AOTOTIO ca-
1361417 ETee:AM0AT AS43360. 167 0/ gac+eéTa € dTnoaasnoda adchaapo ésoriaa
afeh/ | ob./Quantly, | Deadweight, | ‘024¥0ey0ey, eT0T504 noaitayony eaciiaie
Name units million tons edoTéaie 1a oliéa, éegay atciTeiTnoe ~€-
fi0Té éTTéodaToee Ta Tod+ancaaiiTi d01Té3
Total ships 1453 23,2 AOATROBTATEY

Transport 567 19,72 TTceoee bTnnee, éaé yenTTa0ada, aTnoa-
0T+1T fNeaad. AT-Tadado, 1a 80Té4 Tadépaa-
Providing 436 1,62 &0fY TA0AECANOTE TOAAETRATES TO Aceadrieed
Fishery 01 1,62 44004¢é. AT-20T000, 0451 TETAC+ANETA ToMoA-
daféd e naTée nodTeodelnoda e, éaé neaa-

Research 29 0.24 fioaed, ATOTATASCTA ETOAAGAE.

R Nod6£06da yeriTTa0a dThfieéntes eToaaedé
ET1440 TanoT &TN0 ATOTAa Ta 406¢Tatd  a0naeyaeo fedadpuie TadacTi (8éf. 2) [9].
fidda €3aTATAT éeafna, eaaréreq, nooTasoca A TThgdaied aTad Taiaoeeani 0aTaai-
ATAoail 1TAT Téadaiey. YOT NAycaiT fi T8e- oy 6adee+aiey aTeé cadacta To dThneénees

TOE0A0TOT TaTdadedrean dacaeoey dTN0aad-  AGATAOATEOAEITOE TOAATIEY0eé

fiddd — TAATATEAT adeoe+aneTaT oééioa e Na- DTAfeéngay noaTNodTEoAElTay Todanel

ééai’[”TiTaﬁ‘T”TToo‘ [11]. 1a03xe4a30 Tad0AETI1T10é TTIAT0 — TanoaéT
NTodaiyaony adfTéay cadéneiThol TO  A0ATY 6ad&eTaéiino 188. TaTATTAd afaséca

e11To0a — TOTecaTafoaT TAaTooaTaaiey, 18aaeadadony aaa aadeaioa Troelecacee ino-

f08TE0AEUR0AT AONTETOA0TTETAE-TO0 RdATA aTNOBTE0AeUTTé dayodeuiTioe:

beiay ETo4y fi+e0adony 1acareéda eioadan- 1) aTOecTioAcuTOE TTadTa

1071 Tado (G NTcaaied 4aeiTé EO-TéaodToi O 1a 4a-
Afa f6aThodTeodeuina Todardeyoey adT- c& AOLIARdAOPTIEd TATABATT TO0AT Oacda-

&y0 afiod0e00d6 61daa6aTeY. E50TTaésay—Tal-  4Toee 4aeiTé «AafeTalTé» iefiddT1a: Ta 4aca

ééé farfay noaTnodTecdeuiay 6EToTToadey. TAITTAT TOAATOEYOEY ATCAAAOAY & ATAAOYAOAY

Oaéed Taudaeiarey TTcaTéypo TaAdiTa+eaaol  yéTRenodl a, Taudaeiypriay and oadiTeTiee e

others

South Korea

Finland

Azerbaijan

Bulgaria

50

Japan

Denmark

Netherlands

Singapore
Turkey 13.0

pen. 2. Nod6eo6da yerTTaoa dThfeénees ivaTa / Fig. 2. Export structure of Russian ships
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TroaaaeariTar oéra ndafa i 6+a0T1 aéTeal-
7006 a T43T efaanoevceé e Taldia TTodAaTT-
Mo 04 aTéeT0 400U 6aTagacaToaia i
3 ;

V]
Agy dacdadToée TATAa0a 46400 enTTel-
T

¢raara neaasdpu aeaeeTodée: Pandas,
Matplotlib, Sklearn [6; 3].
AgaTdeol aaTTeraiey aartod
1. TTagmoraéa T1aTadTaéiad aafias
o} fi

fie

atoa Trenaf AT AT-
fAoTyTey Toa+anoa fiTnoe;
TOTAd4a1 SW OT101a-
0ey 1T éaxaré 5 naar-
00 & caéTiooaéon adeaid
adaran. EATTelucTaa 106 TT14-
0TAaTa TTCATEYa0 naadd ATOTAA,
TTOBAATTHOYE, TTa ol é Ta-
04434400 e1OTOTa0e e érae-
floeéd, TOTAB0edTAAD ou. ETT-
OeaaTveaéuTTnol aaaifa a
ATariTi éT10aaed axeaaineTi
foaTnodTaréee fa Jia-
iep, éeai Nadde T1edTa0a
803400 d0a=aaineé aéoeairt
EATTEUCOPO 00 TTET 06, =0T
8380 TTET2E0486(
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The article is devoted to the analysis of the formation on the territory of Eurasia of an international credit and
financial institution, which has some common features with the International Monetary Funds, on the basis of
partnership with the participation of China, India, Pakistan, Iran and other countries. This international integration
financial and credit institution can become a reality only on the basis of the general global digitalization of the
countries that are members of the union. This integral community will remain open to other states. The contradic-
tions that arise during international integration can receive their civilized forms of resolution in the model of the
conflict-compromise paradigm. This formulation of the problem of the formation of an international financial and
credit institution in the territory of responsibility of the countries of Southeast Asia, Russia, the countries of the
Eurasian Economic Union made it possible to finally undermine the position of the US dollar in international set-
tlements. The purpose and objectives of the study are to reveal the global trend in the formation of a new financial
and economic reality in the context of increasing activity in the formation of a single digital space, switching to
settlements in national currencies and switching to digital currency means of payment in settlements, and in the
future, to global reserve digital payment instruments facilities. The object of the study is the regional financial and
credit system, which is capable of reducing the risks of losses of foreign exchange funds from the implemen-
tation of the hostile sanctions policy of other states, primarily the United States. The subject of the study is the
model for creating global means of payment based on digital currency means of payment of countries that are
members of the Union of Southeast Asian countries, Russia, as well as other countries wishing to join the Union.
The conclusions obtained have scientific and practical value as a result of sufficient verification, provided by the
use of modern scientific research methods, including historical and logical, comparative analysis, methods of
scientific induction, comparative analysis. The use of a comparative-functional, systematic approach makes it
possible to obtain results that have a sufficient evidence-based, methodological basis in the formation of the
Eurasian Monetary Fund. The analysis of modern economic and political literature testifies to the recognition of
a large theoretical and practical problem regarding the new architecture of economic, financial, and monetary
relations within the framework of the proposed future model of the Eurasian Payments Union

Key words: digitalization, foreign policy, national development goals of Russia and China, Eurasian payment space, Eurasian
Monetary Fund, competitive advantages of digital economies, economic cooperation, International Credit and Financial

Institute, US dollar, international settlements
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o1iaa
DPacdeioao

ToeTATATeY. A

16 TT006 Eéoa

oTno 6ebaTA

00 Toaapony

ATA0T 0adiTeE

a 0aéza 041 0

TTandaraaiop a

TAAAC0AEUN0AT & ATCITeiTNoy0 6eosTaéca- : « 160U

0éeé aeaed BaaeliTa NOAancaT d6ésareaiey  ara Téyiadie--

0A0TTETAE-ANETAT TTOATOGaca, ATTATAITAT  1Té aiTé yér-

aTnoe+l TToaToeaé dacaeo(s nodar-1eaTand T Ne Ocerirer

62430Ta. Aéy aThoexeaTey faTed 6&edé Eeoaé lof: 0 aTATTElCT-

f0BAT eony NTAAODATR0ATAAO! CAéTiTaa0dElU- A THoyi e, ET0T-

fOAT, o0& T 0eed0pLIdd éiTTaaoee e éTiéodai- aa iTaay 1ao--

0ep, daaceécddo THTAGAT 10, Tardadeairiod it 8

fa TTalwaiea eaacededacee nraveaeenctTa, 08

ETOTA0a ATTATATO O3ajedTaaol ia oenée, 1T

TAanTa+eaaol NTodaTared n[TOoeaeuiasd aa- 4T |

daioeé. PAcoBicaoTT THOTIAN0AEYAT (s TOT- YO

4041 1 6@O0TAGca0ee A E€0ad TTeIT N+e0adl e

ef1adén 0eO8TATAT dacaeoey, Trodadéyainé ae

TT T140Taeea Todarecavee yeTiTie+aneTaT &2

dacaeoey e fTodoaie+ancaa (TYND). 0aé, 1a 03

ATép 6 OOTATAT 1880TAA 4 E€0A4 TOROTALD-

el

ToTa0e0a (AAT). Aéy fAdaar
DaAT6AEEEE ETOAY 1 6 6

fiy 8...10 %. A Ta8dTITééNad Jaida
08TAATU 6eOdT: ' EY

0AT08a8UTO6 BaéT

8T 15 %. 1T aaifai 1AO, Eedva

n

alal
iy 4T 6 % & R0B0E00OA AAETATE
1

40 % &Taaéiu100 yeaeooTi
a oTcie+iTé 0ToaTae

TOAAONCET ATT

ay & TTodT-
i TIToTé Ta

u

Poie fa 70 28024744 &0-
fio 04 fiayce, fit-

TT4T 18804028y OF ETE Rie Ocefurera faXiX 18 I3TeCATAN0AATTOA

Ai8 f ' T aT :

a0a 6 a TaTasTae-

iTa 170 04T 0 1524

ia s&Tey GEOBTATE YETITIeETE, CAsTITa
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Taoeairdo aéota Ggaiéy 68Taly
iTaddiecaoe acaiey 6edsT-
ar iTi aay yétTiTieéa
fa aé TaveTraduiTar
dacaeoey eUiT TT0aaT-
0aol gadi 6oTafa e
I TH00T ciTa odacaeoey
066061 gTatayuiea éa-
ao anfneTrasiuraad
ga+anoaa 84, danaeésyou
ATciTeiTNOE TT dacaeoep 6eOATATE YETIT-
T &ée, 088aTEYol TNAAAT I GATTTNOU A ATTOTRAO
AACTTaniTnoe & T8Taaeaaol 6e6dTadp yETIT-
160 i 06U ATEAA ORETOATITE eTodadaoee a
iTadp 1Tadel dacaeoey nodain. ESTTA OTAT,
T4Ta0TaeiT TTalgaocl 0e6a8Taop a6aiTo-
iThou Tanaearey éaé nToeaguiop TATTA0 aey
i

o
c:
o:
. Qo
> (D:
, Qo
>
o
Qo

Trocarer A. A., Ta+aseva A. O. 174480 6T

Tpca // Ecadfioey AaéeasuneTar

OTél 6a ToaTaeon

dafo00. YOT fedaod

A. A Tooeia—ioTo
Rasacee ea6TiTa &

ied 1a 4acd radof

Eiaee, Taéenoaia, Edafa
408340 Toedt 00T asy assae
TaéT Toa0aToe0u
aTciTaelT OTEUET &
otaecaoee yetirti
+8RETAT fiTpca (AAYN)

Toe TTA0STATeE 1Tadée A48 TTAT OEOST-
ATAT TEA0AxTTAT TOTNOdATH0AA AAYN, 644d4-
10 énnedaTaacaee, éaxaTa dTN6AAdN0AT-+EAT
fitTcaano aaefop fadeTiacuiop ©edaTad
daf+a01T-Téad4eTop Nefodio. AcaeiTadé-
fivaed Tazas fodaraie Tée ToTadaaiee dan-

e

-&fge TTg ol T4 5
BeTaTfTa0p, TOTECATANOAATTOp, TAETTAH,
yETTTI e+4feop eToaidacep, TTAET 40 Aoadl
ATcaaTed AadAceéneTaT Tead @®iTaT ATPcA
Asy yOTAT fi6Aa6a0 fiTcaadl Aadaceéneeé aa-
8poTOé OTTA, 6aé TAETOTONE afasTa TAC
Toe yoTi Ae&acas fiTcadol 6Acadad, a fT-
foaa ETOTOOG6 46460 A66p+adify 6aé 1 TTA0ad-
T GTETOT, 686ACATOA 1e5TA0A TEa0A®T(3
ABAAM0Aa, A 0aé®A TA0ETTAGUTOA 4a8pod A

1 g 1

aaepo-
aepoa,
o
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Anee T46T0TO04 eep+aada 04eadaeaaiey, aTey dan+aoTaa 1anoiTé aaep-
éTediey Taodaft eboTaecad 04 &4 8TANEENET-EE0AENETE 0TOATACA TAORETT-
a6aoo aaceot a38UTééo iT 0anodo. N y1aady T AaToyadi 2020 4 aTey
iee -éeoaénérar 0ed 8an+aoTa a éeoaénéTé e oTnRNeénéTé aaépoad
farnrarar 0aTe+anoaa. YoT 46480 cao 6adee-éeant at 25 %, 1T fdaafaiep i 2 %
deaaou e 6eiaifTadp TTéeoeés AAT 0 640 Tacaa; 22 TTyady 2017 4 0aiTodaéu-
6éfaiiTaop 830TH106, ToeTaf 04 4aiée 3366 nodaT T8Taceee 2a0N0TATITaAd
and 6erainT foafadeaa fiTaeagaiéa T AATTA0 A TaRoiTé daépoad ia

oedorarar o6ei 150 184 paidé/1325 1664 8., EToTATA 4aé-
fiTodoaTE+a Thfiey & Eéoa fi04080 a 0a+aiead 0836 eao. Pail aéep-+ar a
aya Tau dafecaoeé a28poT0a dacddan bTifee & TaveTradiiaé
PTAREENET- é 6erarnrané OTia aéaarTnTRoTyiey.
0. a., EToT daxiop oTEéUaT A TafoTyO&8 2041y 1Tl T 4afoe 84+l Ta
ATO a6 6erairnraaie OTEUET T 6eH60Tal0 4aépoad, 1T € 6edoTand
aafe ATEA4 0anTaT & oTi- oeéfainas. 1TTnedaied foage eidaoci aaziop
feén AATéTANETA NTOdOATE-  OTél & ddacécasee ToTAeoa «Tael TTyh, Taet
+afoaT. a 2015 4 6ai0daeiuias TOOU» & TAANTa+aiTéé & 1TTAaaddxea oThfeé-
aaiée TTarénage TaiToai- NET-EE0AEAETAT TITATTOTOEENITAT NTOOO6A-
aelr T féiaifée T AToddaTE+aMn0aa T&+4n04a 4 0dTE0a&lMn0aa.
Nt &T1 Eeoay & O&rodaéi- A TTNEAATEA ATAD 620AENET-OTAMEENETA
iai éTé Oaadvavee, 6ToT- OefaifiTaTa [ToddaTe+ancaT dacaéaadony
odé 40 aa=ihé ETTRATROM, adnodaie odiraie, & THadeodéuncda &aaso
aTno 4400 aTn6aaonoa a ToiT- fodar aéoeaiTiTcaapo 6eTaifnTala TeacdTo-
paiée 63e6ae AOTOTTTAAT OefaifiT- 10, 02824 638 TA3x24A16TAMETA Tald4eTaTed a
ATAT ATod0AaTe+aM0aa. A 2016 4 Aaié DTANée  dalead DaidaénéTé Toaarecavee ATodoaie-
Toésteé Toa fioAT & Eéoad, TAdaTa +&foaa, EeoaéneT-oTnneénéeé oTia royiad
TOAAN0AAROAEUMOAT AaTea DTAfée ca d0ad-  eiTadnoeneé, Aceaoneeé aaré eiddanod0e06d-
®T1. A TAD&é NéTeiTnoe oafiol éedaéneed 106 eé1adnoeneé, OTTa DAECETATAT T60e € 0. &
Aa16TA @T14p0 TYoU OLELAETA & 43a TA&AM0A-  Yoé Todaiecadée TATATAY0 TAlal aécedaie
a@04eunoaa a DTAMee, a 48ayol OTANeéRéed & anoda+aie Ta A0ATETI 0OTATa 1az&as Eéoa-
AaiéTaeiapoTaei Oeceaé é Adnyol Tddanca- 4l & DTieaé A OTOTA STHNEERET-6C0aENETAT
48036004 a Eeoaa. TTA8Ti@040a 1T OeTaiiTaTio AToddaTe+a-

Eéoaé a0o&é 1a T4dalad TTcesee a ie- fioad, acaétaa 1eienoora 6eiainTa binfee e
84 TT THaB0e+aNET16 afaadadiep T464aTano Eeoay e 0. . TTATAOTYTep 142017 & T1ana0aa
O2TalfiTald eT1Taa0eé. Oxd 4 2015 4 +@feT  Tradaveé i TOETATATEAT erfodoTaicadsey
TTEUCTAA0a64é OeTainTadl e 6fieddaie il én- 0eodaTATE yeTiTieée Tddalnee 22 0déi pa-
TTél 847 0eO68Ta00 0A0TTETAEE THAAD- T4é [17. b. 65], 0T ATH0AACET TETET 6 % AAT
fneé G .AEe&daan Eéos e areou 140Ta i AT
ao -aél eilr y
Ta 2 54». Taéer ate e
6afo +aé
jeé 0a&
ida cOTETHO & a ]
6¢ 6 6edoTarar paiy [11]. NTa&o0d 1af+e00aadony 68 4aiéTa, a oT1 +efi-

o aianod, +0T- &a 36 BTNNeénéed AaiéTa & 32 éeocaénéésd
al 6adee- dan+aoTa a 1anoiTé  4aiféa, a ndada nTodoaie+ancaa Toaaotaa-
aaépoa. A & TGy & Eeoaé Toe- &40 ATE&d 4anyoe afTaéoTa odainadare+iTar
0 aéliT 1T X THAAC08EUN0AATITA OéfainesTaarey, aagpoiad Trasaceé, éi-
EGCEY] fadan+ao0 a TanoiTé 080740 4aTéeraa e o. 4. Aaie Eeoay TTarenae
aaépoa, a o & TAaaeo0del- fiTacaoaied i 34 daiféaie f1a 0adddeoToee
fioa dai 1a+aéé 74da- DThneée, a ATH0Aadn0aaTiné aaré dacaeoey
EYE TiRaTnona 1T «aT0Te- Eéoay TTarénaé edaaeoind nTaeasaiey ia
imé AefodT 0 dan+aoTa foT 16 51 1604 pardé i NaddaaiéTi bTi-
ai IT 22107 OTANGEAETAT  fiee, ATAoyYeTITIAaieTl, DTARACUOTCAATETT,
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RCTOTTAATETT & TTAZA0x80 NOOTE0ABIN0AA  TATATeY OEOJTATAT ORTATATATAT ATOdOATE-
odainadare+~i06 TOTAGOTA édaaeéoTaaiey a  +anoaa, 6édareaiey aeaétiaa e éTi i6iecacee
paiys a briifée. A TafoTyCI4a 4041y Oeée-  Taxa0 T0aae0&EUN0ATT & feéTaiftadie 6+-
aé ATnoaadnoadTITAT Aaiéa dacaeoey Eeocay  ddmadieyie, eiiTaadeé & dacdaaToe 6eo-
a ToTaeioee Oyéeoiocyi anaaé eddaeon fa  dTand oefaifiTatd ToTadoTa, Todd+apuiéd
fiol 16 $6,05 1804 atéé. NA TTOBAATTAOYT TOAATHeyoeé Tadéd RoToTi,
Cacep+ared. Eoaé, A0Tad 40a00IAAT 680- @& TOAATN0AABATeY ATNReéNEeT & ééocaéneel
OTATAT O&TATATATAT Acaei Tadénoaey bTifey  Téaaroeyoeyi OeTaifTATAT 6aTanocaa. bTi-
& Eeoaé aTéail TOTATE®A0U 0ANTT ATODOATE- ey & Eéoaé aTéail ATAOAATOT-eOUAY Ta
+a0l & 63éyd yOOAaRoSaATTAT TRoLARcacdiey OTAIedTAaTee NTAAdEATITE Nencdia 1Téa-
Ta0A0TATTAT NTACaaiey Toan+a0a A Tan0ITé  cacdedé ATO0dATTAAT TTieoToeTida 6enéTa,
Adaeépod, TTarenariTaT Tadéie noToTiale, O3acecTAdol d=daifaai(é TaacTd ca aefaie-
6adee-aiey aTee dan+aoTa a TanoiTé aagpod  &Té 8TNNeénéed e éeoaéneed 6erainTats Tra-
4 OTRANEENET-E20AEMNETE 0TOATAEE, daNBedd-  Ba0eé & GEdATEOU TTOATOSAE 4 Tacanoe 6Tdaa-
féy noaraie 6eTaiiTaTé ToésnoTnoe Tadéd  eaiey denéaie.
AOTOTH, danoedaiey ToTROBATH0AA 48y Toe-
NTefTé 6808820680
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The phenomenon of pulsating lakes of the drainless Torey Basin- Barun- and Zun-Torey, located in the south of
Transbaikalia territory, is considered. The unique peculiarity of the lakes is periodicity, mainly alternation of dis-
tinctly dry and wet periods with the duration of 24 to 42 years, on average about 30 years, i.e. a strict cyclicity is
not observed. The cause of periodicity is measured from two main positions: either climatic changes or tectonic
processes. The analysis of the available material indicates that the cause of periodicity is complex, but with the
leading role of tectonic processes (neotectonic fluctuations), awakening multilevel groundwater of the Tsasuch-
eisky and Torey artesian basins are the main sources of lake feeding. Groundwater feeding (Uldza River, Imalka
River) is insignificant and the inflow is spent for evaporation. Tectonic processes do not occur without the partic-
ipation of the Space (solar activity, the state of the Universe), because the Earth is a coordinated space system
and all the processes occurring in it are reflected in the state of its depths. Measures are suggested to change
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considerably the duration of oscillations of the water surface of the Torey lakes and not to wait for the next water
period of 15 years and more. Such measures can be compulsory influence on the activity of a lot of underground
waters of the artesian basin, the main sources of feeding of the lakes. External influences can be ground or un-
derground dosed explosions or vibration (during desiccation phases), widely used to increase the oil and gas
flow rate in hydrocarbon production. Another remarkable phenomenon of the Torey Basin is mud volcanism in a
form of salsa, which some researchers consider as search signs of oil and gas bearing capacity. The analysis of
materials on mud volcanism on a global scale unequivocally indicates the absence of mud volcanism not only in
the Torey Basin, but also in general the absence of such in Transbaikalia. The phenomenon of pulsating Torey
lakes is not related to climatic changes, but has a complex cause, with the leading end, the “piston pump” effect,
not without the participation of the Space. There is no mud volcanism in the Torey Basin. Consequently, it is not
necessary to speak about its prospects for oil-and-gas bearing capacity. The salts observed in the Torey have a
different nature and are connected with the activity of groundwater in the areas of permafrost spreading

Key words: Torey Lakes, climatic rhythmicity, neotectonics, salts, mud volcanism, subsurface activity, groundwater, solar
activity, Transbaikalia
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