Journal homepage

Mining of Mineral Deposits
ISSN 2415-3443 (Online) | ISSN 2415-3435 (Print)
http://mining.in.ua

Volume 12 (2018), Issue 1, pp. 109-114

UDC 553.04

https://doi.org/10.15407/mining12.01.109

EXPLORABLE AND ECONOMICALLY ATTRACTIVE
MINERAL DEPOSITS IN THE SIBERIAN AND FAR EASTERN
FEDERAL DISTRICTS OF RUSSIA

G. Boyarko'”

!Tomsk Polytechnic University, Tomsk, Russian Federation
*Corresponding author: e-mail gub@itpu.ru, tel. +73822417598

ABSTRACT

Purpose. Selection of the most explorable mineral deposits in the Siberian and Far Eastern Federal Districts of the

Russian Federation as investment projects.

Methods. System rank analysis of minimizing the risks of investment projects for their provision with transport and

energy infrastructure.

Findings. There were selected the most attractive mineral deposits in the Siberian and Far Eastern Federal Districts,
which had not been developed before due to lack of investment.

Originality. Ranking of mineral deposits is carried out not by geological and economic indicators, but according the

degree of these objects availability.

Practical implications. It is presented an additional possibility of the Siberian and Far Eastern Federal Districts
territories development by changing the attractiveness of investment programs for the mineral resources exploitation.
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1. INTRODUCTION

Availability of mineral resources is one of the major
determinates of mineral deposit development. It implies
reliable transport infrastructure (auto roads and rail-
ways, navigable waterways, and sea ports), which
would allow transporting huge amount of extracted
mineral resources.

In addition, available energy sources such as trans-
mission lines and the possibility to attract local labor
force are additional favorable conditions. In the Siberian
and Far Eastern Federal Districts, the developed energy
infrastructure is commonly within the densely populated
regions with good transport infrastructure, i.e. basically
in the southern part of the districts.

Mineral deposits found in the Chukotka Autonomous
Region, the Kamchatka Region, Magadan Region, the
Republic of Altay, northern part of the Republic of Sakha
(Yakutia) and Krasnoyarsk Region are not economically
attractive due to poorly developed transport infrastruc-
ture. In these areas, it is only possible to develop so-
called low-tonnage deposits (gold, gem stones, and a
number of rare metals) of superior quality. A striking
example of such problems is the development of the
Tomtorsk field, the richest in niobium-rare-earth-mineral,

in the north of the Republic of Sakha (Yakutia), which is
still at its initial stages.

In the Siberian and Far Eastern Federal Districts,
there are a great number of ready-to-develop mineral
deposits, which were abandoned in the time of transition-
al period crisis and newly-discovered deposits, develop-
ment of which was stopped at the stage of reserve esti-
mation due to the reduction of state geo-exploration
budget. Most of these deposits have become economically
unattractive because of surges in the cost of energy re-
sources and transport services, decrease in prices for min-
erals. However, the number of deposits which are still
attractive destination for investments is rather sufficient.

2. MAIN PART

Which mineral deposits discovered in the Siberian
and Far Eastern Federal Districts have more attractive
investment potential?

First of all, it concerns minerals which are imported in-
to Russia and represent a large proportion of total con-
sumption (Khat’kov & Boyarko, 2005). Among these are
manganese and chromite ores, tin, ilmenite, rutile and
zircon concentrates, niobium, fluorspar, graphite, barite,
bentonite, kaolin, and bauxite. The Government conducts
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many activities to facilitate import replacement in iron and
steel industry (the order of the Ministry of Industry and
Trade of the RF dated 31 March 2015 No. 652) and non-
ferrous (the order of the Ministry of Industry and Trade of
the RF dated 31 March 2015 No. 651) industry, as well as
chemicals sector (the order of the Ministry of Industry and
Trade of the RF dated 31 March 2015 No. 646).

Secondly, the development of mineral resources for
export could also be rather attractive for investments.
This includes hard coking coal, power-station coal, non-
ferrous metals, agro-raw materials (phosphate and potas-
sic raw materials), etc.

However, there are a number of restrictions on
foreign investors’ participation in mineral extraction
sector of Russia. Thus, uranium reserves, as well as large
oil and gas deposits (in fact, any of them) can be deve-
loped only by domestic companies. A particular chal-
lenge is competition with the investors in the regions
where major mining companies operate. It is almost
impossible to establish independent diamond-mining
company in the Republic of Sakha (Yakutia) where mi-
neral deposits are developed as a monopoly by the Alrosa
Group. Similarly, the development of new copper-nickel

deposits in the Krasnoyarsk Region faces competition
from the side of Norilsk Nickel, Mining and Metallurgi-
cal Company. The arrival of new contractors in coal
mining within Kuznetsk coal basin (Kemerovo Region)
and Kansko-Achinsk coal basin (Krasnoyarsk Region,
the Republic of Khakassia) is rather problematic.

Despite the above-mentioned factors, the number of
mineral deposits in the Siberian and Far Eastern Federal
Districts, which could become attractive destination for
investment, is rather significant. It concerns both the
deposits which have been already explored, but being
stored, and those which have been prepared for mining by
organizations experiencing financial difficulties with the
involvement of funds for their development. In addition,
new mineral deposits have been recently discovered,
which are under beginning geological exploration work.

Listed below are those mineral deposits which are
available and most economically attractive in the Siberian
and Far Eastern Federal Districts. The deposits which
face various problems of their development (technologi-
cal, economical), as well as deposits which are developed
by monopoly-companies are not listed. Figure 1 illus-
trates the location of available mineral deposits.

Figure 1. Location of explorable mineral deposits in the territory of the Siberian and Far Eastern Federal Districts: coal:
1 - Elginsk; 2 — Southern-Yakutsk (Kabaktinsk, Nizhne-Taluminsk, Burpalinsk and Naldinsk); 3 — Megino-Kangalassk
coal region; 4 — Ulug-Khemsk coal basin; 5 — Zalashansk coal basin; Manganise (Mn): 1— Usinsk; 2 — Porozhinsk;
3 — Yuzhno-Khingansk and Bidzhansk Titanium Ti (and Zirconium Ti— Zr) (and Apatite Ti — P): 1 — Kuranahsk and
Bolshoy Seim; 2 — Tugansk and Georgievsk; 3 — Tarsk and Samsonovsk; 4 — Kruchininsk; Gold (Au): 1 — Sukhoy Log;
2 — Bolshoy Kuranah; Copper (Cu): 1 — Udokansk; 2 — Bystrinsk; 3 — Ak-Sugsk; Lead and Zinc (Pb — Zn): 1 — Kholod-
ninsk; 2 — Ozernyi; Molybdenum (Mo): 1— Bukdrainsk; 2 — Orekitsk; Potassium salt (K): 1 — Nepsk Phosphate (P):
1 — Seligdarsk; 2 — Birikeensk; 3 — Oshurkovsk; Graphite (C): 1 — Soyuznyi; 2 — Nadezhdinsk; 3 — Chebere; Fluorspar

(F): 1 - Urtuysk
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Coal. The global coal market faces pressure due to
the crises. Therefore, only hard coking coal and power-
station coal which meet the increasingly stringent envi-
ronmental standards for toxic impurities (sulfur, etc.) are
globally in demand (Logvinov, Faydov, & Starokozheva,
2013; Gosudarstvennyy doklad..., 2015; Logvinov, Gor-
deev, Mikerova, & Starokozheva, 2017; Skryl’, 2017).

El’konsk coking coal deposit in Neryungrinsk Ulus,
the Republic of Sakha (Yakutia). There, it is estimated to
be more than 2 billion tons of coal. The deposit is deve-
loped by Yakutugol, Holding company. The railway line
with a length of 320 km was built. The mine was com-
missioned in 2011. For six months of 2016, 2 million
tons of coal were produced. Coal mine output is expected
to increase up to 27 million tons per year.

Coal deposits in South-Yakutsk coal basin. In addi-
tion to Neryungrinsk, Verkhne-Taluminsk and Chul’ma-
kansk coal deposits which are currently being operated in
this region, it is also possible to start developing Ka-
baktinsk, Nizhne-Taluminsk, Burpalinsk, and Naldinsk
coal deposits located in close proximity to the railway
lines. Total reserves of coking coal are estimated to be
more than 1 billion tons.

Megino-Kangalassk coal region in Lena coal basin.
Up to 0.6 million ton of power-station coal was produced
by underground coal mines until 1990. When the Amur-
Yakutsk railway line is built, it would be possible to
renew a coal mining activity within the region. Besides,
coking coal which has not been produced here can also
be mined. However, additional exploration is required.
The closed mining companies have corresponding quali-
fied workforce.

Ulug-Khemsk coal basin is located in the Republic of
Tyva. There is estimated to be 3.7 billion tons of coal,
with high-quality coking coal making up the largest por-
tion of the total reserves. The biggest Elegestsk coal de-
posit is estimated to contain 855 million tons of coking
coal. It is operated by Energy and industry corporation of
Tuvinsk. The enterprise capacity is estimated as
15 million tons of coking coal produced annually. In
neighboring Mezhegeisk (investor — Mezhegeiskugol) and
Tsentral’nyi (investor — Severstal’) mines, it is planned to
produce 6 — 9 million tons of coal annually. These pro-
jects are rather promising due to the construction of the
Elegest — Kyzyl — Kuragino railway line 410km in
length. In addition, this railway can be extended to China.

Zalashansk coal deposit located in the Transbaikal
Region is currently being prepared for development by
Razrezugol, Russian-Chinese company. The company
will export coal to China.

Manganese. Today, Russia receives by import up to
1020 thousand tons of manganese a year. Therefore, the
Government promotes establishment of manganese-
producing companies. The discovered manganese depo-
sits are of various quality and should be developed dif-
ferently (Dashevskiy, Yusfin, Podgorodetskiy, & Baeva,
2013; Pechenkin, Zublyuk, & Alikberov, 2013; Gosudar-
stvennyy doklad..., 2015).

Usinsk manganese ore deposit in Kemerovo Region.
The estimated reserves of the deposit contain 5.8 million
tons of oxide ore (25.6% Mn) and 163 million tons of
carbonate ore (19.7% Mn). One of the major challenges
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in developing this ore deposit is the prevalence of car-
bonate manganese ores that are not used in ferroalloys
production. The exploitation is prepared by Chek-su. The
planned annual output of metal manganese is up to
80 thousand tons (Dashevskiy, Yusfin, Podgorodetskiy,
& Baeva, 2013).

Porozhinsk ore deposit in Krasnoyarsk Region. The es-
timated oxide ore reserves are 30 million tons, with aver-
age Mn concentration to 18.8%. The mine’s annual output
is estimated up to 70 million tons. The main challenge in
developing this ore deposit is the remoteness of the mine
from the railway line. Being highly dependent on river
transport, ore is transported only in summer. The exploita-
tion is prepared by Turukhanskiy meridian.

Yuzhno-Khingansk ore deposit in Jewish Autono-
mous Region. It is estimated to contain 9 million tons of
oxide and oxidized ore with average concentration of Mn
to 20.9%. The mine is operated by Khemen — Dal’niy
Vostok, Chinese company. The designed annual output
of manganese is 90 thousand tons. A neighboring
Bidzhansk manganese ore deposit containing 6 million
tons of reserves could be also considered.

Titanium (and zirconium). Now 100% of ilmenite, ru-
tile and zircon concentrate is imported to Russia. Whereas
there are many potential mineral fields to substitute the
import of these products, including those in the Siberian
and Far-Eastern Federal Districts (Sporykhina, Orlova, &
Bykhovskiy, 2013; Gosudarstvennyy doklad..., 2015).

Kuranakhsk ilmenite-titanium-magnetite deposit in
Amur Region is located in immediate vicinity to
Baikal — Amur railway line. The reserves of ore material
amount 21 million tons of TiO, with the average con-
tent 9.1% of Ti0,. Titanium-magnetite of this deposit is
up to 1% of V,0s. In 2014, by Olekminsky rudnik,
Enrichment Plant of Petropavlovsk, 178000 tons of
ilmenite concentrate was extracted and exported to
China. There is one more ilmenite-titanium-magnetite
deposit near the plant — Bolshoy Seim, which is pre-
pared to exploitation by Ural-Mining, Petropavlovsk.
Its reserves are 23 million tons of TiO, with the average
content 7.67% of TiO,.

Tugansk titanium-zirconium placer deposit in Tomsk
Region. The ore sand reserves amount 120 million m?
with the average sand content of ilmenite 30.5 kg/m?,
rutile 4.8 kg/m® and zirconium 12.8 kg/m?. It is deve-
loped by Tugansk mining and processing plant “Ilme-
nite”. Not far from it, there is Georgievsk field with the
reserves of ore sand about 27 million m?, with the ave-
rage sand content (kg/m®) of ilmenite (31.6), rutile (4.5)
and zirconium (12.4).

Tarsk titanium-zirconium placer deposit in Tomsk
Region. The salable ore sand reserves amount
24 million m®> with the average content of ilmenite in
sands to 48.5 kg/m?, rutile to 6.0 kg/m? and zirconium to
8.0 kg/m®. The deposit is developed by Tarsk mining and
processing plant. Another new Samsonovsk titanium-
zirconium deposit has been located in vicinity of it.

Kruchininsk apatite-titanium-magnetite deposit in
Transbaikal Region (70 km from Chita city). The ore
reserves of the deposit are 617 million tons with the ave-
rage content 22.5% of iron, 3.66% of P,Os, 8.39% of
TiO,, 0.09% of V,0s. With the mine capacity of 10 mil-
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lion tons per year, it is possible to produce 1.6 million
tons of titanium-magnetite concentrate, 0.7 million ton of
ilmenite, and 0.5 million ton of apatite concentrates.

Gold. Gold deposits are of significant interest regard-
less their size and location. The bulk of known gold de-
posits are being developed or prepared for development
(Gosudarstvennyy doklad..., 2015). In this work the
authors showed the deposits that were overlooked by
investors basically owing to suggested irrational mining
and operating conditions.

Sukhoy Log gold-sulfide ore deposit in Irkutsk Re-
gion with the reserves of 2000 tons, the average content
2.1 g/t and calculated reserves in the flanks. The ores are
well processed; traditional methods can be used to ab-
stract metal. The deposit is located 357 km from the
Taksimo railway station of Baikal — Amur railway line.

Bolshoy Kuranakh gold deep-lead in Aldan Ulus of
the Republic of Sakha (Yakutia) is located in immediate
vicinity of Amur-Yakutsk railway line. The distinguishing
feature of this placer in Bolshoy Kuranakh valley is great
thickness of sand (up to 40 m), the reserves and resources
of the placer are 162 tons. In the upper part the placer is
developed with dredgers, but there is also an experi-
mental selective production zone of total placer section
thickness by bucket wheel and washing at the coastal
beneficiation plant. The deposit is developed by Aldgold
mining company. Similar gold deep-leads as forecasted
are located in the neighboring valleys of the Seligdar and
Yaklkit Rivers.

Copper. In the territory of the Siberian and Far-
Eastern Federal Districts there is the largest in Russia
Udokansk cupriferous sandstone deposit, newly disco-
vered copper deposits in Krasnoyarsk Region and the
Republic of Tyva (Sporykhina, Orlova, & Bykhovskiy,
2013; Gosudarstvennyy doklad..., 2015).

Udokansk cupriferous shale deposit in Transbaikal
Region is 30 km from the Novaya Chara railway station
of Baikal — Amur railway line. The deposit reserves are
20 million tons of copper with the average copper con-
tent in ore to 1.56%. The deposit is developed by
Baikal’skaya gornaya kompaniya. The development
project forecasts the production of up to 36 million tons
of ore per year (up to 500000 tons of copper).

Bystrinsk skarn gold-copper deposit in Transbaikal
Region is located in the immediate vicinity of the railway
road. The deposit reserves are 2.1 million tons of copper
(with the average copper content in ore to 0.78%),
406 tons of gold, 2468 tons of silver and 103 million tons
of iron ore. The development of deposit is performed by
Bystrinsk mining plant. The development project intends
to produce up to 10 million tons per year (up to
75000 tons of copper).

Ak-Sugsk porphyry copper deposit (the Republic of
Tyva) may soon become explorable due to construction
of the railway road. The deposit reserves are 3.6 million
tons of copper and 38000 tons of molybdenum with the
average content of copper in ore 0.67%. Exploration and
development of the deposit is performed by Golevsk
mining plant.

Lead and zinc. The resources of zinc are particularly
great in the Republic of Buryatia where two large pyrite-
polymetalic deposits were explored: Kholodninsk and
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Ozernyi (Sporykhina, Orlova, & Bykhovskiy, 2013;
Gosudarstvennyy doklad..., 2015).

Kholodninsk deposit is near Baikal — Amur railway
line. 21.2 million tons of zinc and 3.1 million tons of lead
with the average content 3.99% of zinc in ore and 0.6%
of lead. The deposit is developed by InvestEvroCompa-
ny. A significant constrain of its development is high
standards of Lake Baikal environmental protection.

Ozernyi deposit in vicinity of Trans — Siberian rail-
way road. 8.3 million tons of zinc and 1.5 million tons of
lead with the average content 6.16% of zinc in ore and
1.13% of lead. The deposit is developed by Techpromin-
vest. Like Kholodninsk deposit Ozernyi is located in the
Lake Baikal basin and is a subject of high requirements
on environmental protection.

Molybdenum. All newly discovered deposits of mo-
lybdenum (Bukdrainsk, Zherekensk, and Orekitkansk)
are located in Transbaikal Region. The richest among
them, Zherekensk deposit has already been developed by
Zherekensk mining and processing plant (Sporykhina,
Orlova, & Bykhovskiy, 2013; Gosudarstvennyy
doklad..., 2015).

Bukdrainsk molybdenum-porphyry deposit. The re-
serves of this deposit are estimated at 600000 tons of
molybdenum (with the average 0.08% Mo content), as
well as 11.2 tons of gold and 193.5 tons of silver. The
deposit development is performed by Bukdrainsk Rudnik.

Orekitkansk deposit. Its reserves amount 360000 tons
of molybdenum with the average 0.099% Mo content.
The right to develop the deposit belongs to Orekitkansk
mining and processing plant. The development project
intends to produce up to 9 million tons per year (up to
1000 tons of molybdenum).

Potassium salt. The center of potassium salt produc-
tion in Russia is located in Perm Territory and specia-
lized in deliveries to agricultural plants in the European
part of the country and for export. In the Eastern part of
the country, in the north of Irkutsk Region the large
Nepsk deposit of high-grade sylvinite ore (22% of K,0),
including 504 million tons of K»O was explored. It could
become a source of potassium fertilizer for Siberia and
Far East, as well as for the export to the East (Aksenov,
Vafin, Sadykov, & Senatorov, 2013; Gosudarstvennyy
doklad..., 2015).

Phosphates. Similar to potassium salt deposits for
phosphate-bearing raw material the centers of apatite ore
production are located in Murmansk Region and the
Republic of Karelia and specialized for provision of the
European part of Russia with phosphate fertilizer and for
export. Similarly, it is necessary to provide agricultural
plants of Siberia and Far East with phosphates as well as
potential export to the East (Aksenov, Vafin, Sadykov, &
Senatorov, 2013; Gosudarstvennyy doklad..., 2015).

Seligdarsk apatite deposit in Aldan Ulus of the Re-
public of Sakha (Yakutia) is located 12 km from Amur —
Yakutsk railway line. Its reserves amount 85.6 million
tons of P,Os (the average content of P,Osis 6.7%) as well
as 4.4 million tons of rare-earth elements (the average
content is 0.35% Y TR). The unconventional composition
of apatite-carbonaceous ores of this deposit has long
been a subject of engineering research, one of which has
suggested a nitric-acid scheme of phosphorous acid
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treatment to extract rare-earth and fluorine. 250 km from
it, to the South Birikeensk deposit was discovered, which
was a weathering crust of apatite-carbonaceous ores of
Seligdar type. And, as a result of which the apatite-
francolite deposit was formed with the average content of
P>0s up to 19%. The deposit exploration was stopped at
the estimation stage.

Oshurkovsk apatite deposit in the Republic of Burya-
tia is presented by lean, but easy apatite-silicate ores.
Oshurkovsk deposit has already been developed, but the
production was stopped after sewage volley from the
enrichment plant to the Selenga River (the Lake Baikal
basin). At present the recovery of mine productive capa-
city is performed by Daxy Ltd.

Graphite. Annually, Russia imports up to 30000 tons
of flake graphite, whereas there are graphite deposits in
the Far East (Soyuznyi, Nadezhdinsk, Chebere) (Luzin,
Kuznetsov, Luzina, & Kuznetsova, 2012; Aksenov, Vafin,
Sadykov, & Senatorov, 2013).

Soyuznyi deposit in Jewish Autonomous Region. Its
reserves are 385000 tons of graphite (with the average
content of graphite to 15.5%). The deposit development
is performed by Dal’graphite. The production project
provides production of 40000 tons of graphite per a year.

Nadezhdinsk and Chebere deposits in Aldan Ulus of
the Republic of Sakha (Yakutia) is located 65 km from
the railway station. The reserves and resources of these
deposits amount 1.8 million tons of graphite. The ave-
rage graphite content of Nadezhdinsk deposit is 14.6%,
that of Chebere — 35.7%. At the moment, the geological
exploration of the deposits has been resumed.

Fluorspar. The most part of large metallurgic fluor-
spar is imported to Russia, but in Transbaikal Region,
25 km from Krasnokamensk town there is Urtuysk
fluorspar deposit perspective for development. Its re-
sources and reserves are 3.4 million tons with the aver-
age fluorite content in ores to 28.8% (Gosudarstvennyy
doklad..., 2015).

3. CONCLUSIONS

In the territories of Siberia and Far East reachable for
transport there are more than 30 investment-attractive
mineral deposits producing import-substituting (manga-
nese ores, ilmenite, rutile, zirconium concentrates, fluor-
spar and graphite), marketable (gold) and export-oriented
(coking and power station coal, copper, molybdenum,
zinc, lead, potassium salts, phosphate minerals) commer-
cial products.
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JOCTYIIHI U1 OCBOE€HHS ITPUBABJINBI MIHEPAJIBHO-CUPOBUHHI
OB’€EKTU CUBIPCBKOI'O TA JAJIEKOCXIHOI'O ®EJIEPAJIBHUX OKPYTIB POCII

I'. bosipko

Meta. OuiHka HaiOUIBII JOCTYITHHUX 1 HPUBAOJIMBHUX Ul PO3POOKH POIOBHIL KOPUCHUX KonainuH y Cubipcbkomy
ta JlanekocxigHomy (deaepanbHux okpyrax Pociiicbkoi Denepallii B SIKOCTI iIHBECTHIIIHHUX MTPOCKTIB.

Metoauka. 11 OIIHKM JIOCTYIHOCTI POJOBHII KOPHCHHUX KONAIMH BUKOHAHO KOMIUICKCHHH aHali3 iX 3amaciB i
LIHHOCTI MO BiJHOIIEHHIO IO BHYTPIIIHBOTO i 30BHIIIHBOIO PHHKIB, @ TAKOXX HASBHOCTI TPAHCIIOPTHOI iH(PACTPYKTY-
pH (aBTOMOOULIBHUX 1 3aJi3HUX JOPIr, CYAHOIUIABHUX PIYOK, MOPCHKUX HOPTIB), IO A03BOJISIE 3A1HCHIOBATH JOCTATHE
BHBE3CHHS BEUKUX 00CSTiB BUAOOYTHX MiHEpaIbHUX PECypCiB.

PesyabtaT. O6pani 30 HaiOUIBII NMPUBAONUBUAX B IHBECTHLIHHOMY BITHOIIEHHI POJOBHUIN KOPHCHUX KOMAIWUH y
Cubipceromy Ta JlanexocximHoMy (enepallbHUX OKpyTaxX, siKi paHillle He OCBOIOBAIKCH Yepe3 HecTady iHBECTHIlH Ta
MaloTh NPIOPHUTET IIOAO IMIIOPTO3aMileHHs] (MapraHueBi pyaH, LIbMEHIT, PYyTHIOBHH 1 HUPKOHOBHH KOHIEHTPATH,
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IUIABMKOBUH 1MNar i rpadir), BUCOKOIIKBIIHOCTI (30JI0T0) Ta €KCOPTHOOPIEHTOBAHOCTI (KOKCIBHE 1 €HEpreTHYHE BY-
TULIS, Mifb, MOJIIOJICH, IIMHK, CBUHELb, KAJIIHHI coJli, pochaTHAa CHPOBHHA).

HayxoBa HoBHM3HA. 3alIpONIOHOBAHO 3IHCHIOBATH PaH)XyBaHHs POJOBHII KOPUCHUX KOMAIWH HE TUIBKH 3 ypaxy-
BaHHSM I'€0JI0r0-€eKOHOMIYHMX MOKa3HUKIB, 8 TAKOXK 3 YPaxyBaHHSM iX JOCTYIHOCTI (HasBHICTb TPAHCIIOPTHOI Ta €HEp-
TeTUYHOI IHYPACTPYKTYP).

MpaxTuuna 3HaunMicTh. CKIIaIeHO CXEMaTHUHY KapTy pO3TallyBaHHS JOCTYITHHUX JUII OCBOEHHS POJOBHI 3aTpe-
OyBaHMX KOPHCHHX KomaiuH Ha Teputopii Cubipcrkoro ta anexocxigHoro ¢eaepanbHAX OKPYTiB, MO Ja€ TOJATKOBY
MOJKJIMBICTB OUIBII €(PEKTHBHOTO PO3BUTKY NAHUX TEPUTOPIH.

Kntrouosi cnosa: pooosuwa kopucnux konaaut, ingecmuyii, npoexmu, Cubip, Janexuu Cxio

JOCTYIIHBIE JJI51 OCBOEHUS ITPUBJIEKATEJIBHBIE MUHEPAJIBHO-CBIPBEBBIE
OBBEKTBI CUBUPCKOI'O U JTAJIBHEBOCTOYHOI'O ®EJIEPAJIBHBIX OKPYT'OB POCCHUH

I'. bospko

Heas. Ouenka Hauboee NOCTYMHBIX M NPUBIEKATENBHBIX U Pa3pabOTKH MECTOPOXKICHHUN ITOJIE3HBIX MCKOTIae-
MbIX B Cubupckom u JlansHeBoctouHoM (enepanbHbix okpyrax Poccuiickoit @enepannu B kKauecTBE MHBECTHIIMOHHBIX
MIPOEKTOB.

Metoauka. /[ OUEHKU AOCTYIHOCTH MECTOPOKIEHUMN IMOJE3HbIX MCKOMAEMbIX BBIIIOJHEH KOMIUIEKCHBIM aHaiu3
WX 3allacoB W ILEHHOCTU IO OTHOIICHHIO K BHYTPEHHEMY M BHEIIHEMY DPBIHKAaM, a TaKKe HaJU4Ms TPaHCIOPTHOM
UHPPACTPYKTYPHI (AaBTOMOOWIBHBIX M KEJIC3HBIX IOPOT, CYIOXOIHBIX PEK, MOPCKHX IMOPTOB), MO3BOJISIONIUX OCY-
LIECTBIATH JOCTATOYHBINA BBIBO3 KPYITHBIX 00BEMOB TOOBITHIX MHHEPATBHBIX PECYPCOB.

Pe3yabTaThl. Briopansr 30 Hanbolree MpUBICKATEFHBIX B WHBECTHIIMOHHOM OTHOIICHHH MECTOPOXKICHUH MOJIe3-
HBIX HCKomaeMbIX B CubupckoM U JlambHEBOCTOUHOM (efiepalibHBIX OKpPYTax, paHee HE OCBAWBAEMBIX 10 (PAKTy HENO-
CTaTKa MHBECTHLNH, UMEIONINX MPHOPUTET IO HMITOPTO3aMEIICHUIO (MapraHIeBbIe Py Ibl, HIIbMEHUTOBBIH, PYTHIIOBBIA U
IUPKOHOBBIA KOHIICHTPATHI, IUTABUKOBBIH AT U TPa(UT), BRICOKOIUKBUIHOCTH (30JI0TO) U IKCIIOPTHOOPHUEHTUPOBAH-
HOCTH (KOKCYIOIIHHICS U SHEPTeTUIECKUH YN, Meb, MOJIUO/CH, IINHK, CBUHEII, KAIWIHHBIE COJH, (OChaTHOE CHIPHE).

Hayuynasi HoBu3Ha. [IpeyiokeHO OCYIIECTBISATh PAHKUPOBAHHE MECTOPOXKICHUI IIOJIE3HBIX HMCKONAeMBIX HE
TOJIBKO C YYETOM T'e0J0ro-3KOHOMHUYECKUX TOKa3aTeNleH, a TakKe C yUeTOM HX JOCTYIMHOCTH (HaJIH4dhe TPaHCIIOPTHON
1 SHEPreTHYEeCKOi HHYPACTPYKTYDP).

IIpakTnyeckas 3HauMMocTh. CocTaBiIeHa cxeMaThdeckas KapTa MECTOPACHOJIOKEHNUS JOCTYIHBIX U1 OCBOCHUS
MECTOPOXK/CHUN BOCTPEOOBAHHBIX MOJE3HBIX MCKOMAeMbIX Ha Tepputopur Cubupckoro u lambHeBOCTOYHOTO (eie-
PATBHBIX OKPYTOB, YTO JA€T OTOJHUTEIHHYIO BO3MOXKHOCTE 00J1ee d3((PEKTUBHOTO Pa3BUTHS ITUX TEPPUTOPHUIL.

Knroueswie cnosa: mecmoposicoeHus nonesnvix uckonaemvlix, uneecmuyuu, npoekmoi, Cubups, JJaronuii Bocmok
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