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Bsenenue

Briesienne munepanbHO-cbIpbeBbIX 1IeHTPOB (M CI)
KaK 00bEKTOB YIIpaBJIeHHs PA3BUTHEM U OCBOCHHEM MUHE-
PAIBHO-CBIPbEBON 0aszbl CTANO OOIIECTIPUHATHIM IIOAXOAOM
B JIOKYMEHTaX CTPATETMYECKOr0 Pa3BUTHS TEPPUTOPHUIT Ap-
KTrueckoil 3oubl Poccuiickoit Mexeparuu [1]. Tlepexon
HeTera3oBbIX U FOPHOPYAHBIX KOMITAHWI HA WHTETPUPO-
BaHHbIE MTPOEKTHI PETMOHATIBHOTO PA3BUTHUSI OKOHUATEIHHO
onpeaenni MCII kak ob1enoHuMaeMblii 0GBEKT yIpaBJie-
HUsL, obecrieurB cOMMKEHIE MO3UIIUI ToCyIapcTBa 1 OU3He-
ca, 9to sBisieTcs apdexTuBHbIM yemoBreM pazButns MCI]
Y TPAHCIIOPTHOMN crcTeMbl APKTUYECKON 30HbI HA YCIOBUSIX
rOCY/IapCTBEHHO-YAaCTHOTO MAPTHEPCTRA.

C mo3unuii IIaHupOBaHUS PAa3BUTHUsS TPAHCIIOPTHOM
cuctembl Apktrdeckoit 30061 M CII urpaioT poJjib OCHOBHBIX
TOYEK reHepaluu Ipys3oBoil Gasel, onpeesss TpedOBaHUs
KaK K POCTPAHCTBEHHOMY Pa3BUTHIO TPAHCIOPTHON cHUCTe-
MBI, TaK U K IPONYCKHOU CIIOCOOHOCTH OTHEJIbHBIX €e JIki-
HEIHBIX 3JIEMEHTOB U TPAHCIIOPTHBIX Y3JI0B.

B Hacrosiee BpeMsl IIpOBeeHbI pabOThI 110 BbIje-
sennio MCII kak yrieBolopoIHOTO ChIPbsl, TaK U TBEP/IBIX
MOJIE3HBIX MCcKomaeMbix [2, 3]. BmecTe ¢ TeM oTcyTCTBUE
001IIero METOMYECKOrO TOAX0/a IPUBOAUT K U3OBITOYHO-
my ykpynHenuto MCII (Kapemno-Koabckuit MCII, TTossp-
Ho-Ypanbckuit MCIL) nin o6benHEHNIO B OAUH DOesix-
Tomropckuit MCII npuHIIUMHAIBHO Pa3HBIX IO 3a/adaM
mpoekToB (ocBoeHne TOMTOPCKIO MeCTOPOKIEHUS PEeKO-
3eMeJIbHBIX 3JIEMEHTOB U MECTOPOKIEHWH aiMmasoB) [4].
Bounee TpeBoxkubiM 11pejacTasasgerca soigeaerrne MCII 6es
HOHMMAaHK HE TOJBKO OCOOEHHOCTEH CTPYKTYPhI MX pe-
CYPCHOII 6asbl M TPAHCIOPTHOIO obecriedyeHus, HO U Ge3
3JIEMEHTAPHOTO 3HAHUS reorpahun APKTUIECKOI 30HbBI U ee
TpaHCIOpTHOW cucrembl. [Ipumepamu |5, ctp.134] cayskar
orHecenue [1aBIOBCKOTO MeCTOPOKIEHUSI CBUHIIOBO-T[MH-
KOBBIX pyz Ha apxurnesare Hosas 3emist k tpacce CeBep-
HOTO MMPOTHOTO X0/1a B AMano-Henenikom AQO; orrpyska

! KoHcymbraiinOHHbIH 1IeHTp «TeKoH».

2 Hayunbiii coBer Poccuiickoil akajeMuu HayK 110 H3YyYEHHIO
ApKTHKM 1 AHTapKTUKM.

Introduction

The identification of the mineral resource cen-
ters (the MRCs) as objects of management of the
modernization and development of the mineral re-
source base has become a generally accepted approach
in the documents for the strategic development of the
territories of the Arctic zone of the Russian Federa-
tion [1]. The transition of oil and gas companies, as
well as mining ones, to the integrated regional devel-
opment projects has finally defined the MRCs as a
generally understandable object of management and
ensured the convergence of the positions of the state
and business, which is an effective condition for the
development of the MRCs and the transport system
of the Arctic zone on the basis of the public-private
partnership.

From the perspective of planning the develop-
ment of the transport system of the Arctic zone, the
MRCs play the role of the main points of generation
of the cargo base, determining the requirements for
both the spatial development of the transport system
and the capacity of its individual linear elements and
transport hubs.

Currently, work has been carried out to iden-
tify the MRCs as both hydrocarbon resources and
solid commercial minerals [2, 3]. At the same time,
the lack of a common methodological approach leads
to excessive enlargement of the MRCs (Karelo-Kola
MRC, Polar-Ural MRC) or to the merger into a sin-
gle Ebelyakh-Tomtor MRC of the projects that are
fundamentally different in their tasks (the develop-
ment of the Tomtor deposit of rare earth elements and
diamond deposits) [4]. More alarming seems to be the
identification of the MRCs not only without under-
standing the features of the structure of their resource
base and transport support, but also without basic

! Gecon Consulting Center.

2 Scientific Council of the Russian Academy of Sciences for
the Study of the Arctic and Antarctic.
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knowledge of the geography of the Arctic zone and its ~ yruist BopkyTrHCKOro u Apyrux Mectoposkaenuii Ileuopcko-

transport system. Examples [5, page.134] are the as-  ro yrosbHoro 6acceiiHa us mopckoro nopra Hapesau-Map,

signment of the Pavlovskoye deposit of lead-zinc ores ~ KoTopbIii He UMeET CBA3K C KeJIe3HOI JAOPOroi 1 BPsIAL Jin

in the Novaya Zemlya archipelago to the route of the  mosyunT Takyo cBs3b B 0603puMOM Gy IyIIEM.

Northern Latitudinal Railway in the Yamalo-Nenets 3ajaueil Hacrosilell CcTATbU SABJSETCH W3JI0KEHUEe

Autonomous District, as well as shipment of coal of  IpPUHIKIOB METOANYECKOrO MOAXOAA K BBIACIEHUIO U JIO-

the Vorkuta and other deposits of the Pechora coal — kammsamun MCII Apkrudeckoii 3oubl Poccuiickoii Meme-

basin from the Naryan-Mar seaport, which has no  pamuu, cioxusuierocss B Xojae IOYTH ABAAIATHIETHUX KC-

connection with the railway and unlikely will have in  caienosatwuii [6, 7] 1 M03BoJMBIIErO HEPEHTH K CUCTEMHOMY

the foreseeable future. MOHHUTOPUHTY OCBOEHHsI MUHEPAJIbHO-CHIPHEBOIO TOTEHIIHA-
The purpose of this article is to outline the  ma Apxruueckoii sousr [8].

principles of a methodological approach to identi-

fying and localizing the MRCs of the Arctic zone of ~MogenupoBanne u kaptorpacduposanue MCII

the Russian Federation, which has developed in the

course of almost twenty years of research [6, 7] and MCII npezcraBistior coboii Mojie/IbHbIe TEPPUTOPHU-

made it possible to switch to systemic monitoring of — ajbHO-IIPOM3BOACTBEHHBIE COYETAHUsT OOBEKTOB Beylleid-

the development of the mineral resource potential of ¢ wiaM norTeHIMANBHON KOOBIUK ITIOJE3HBIX HCKOMAEMbIX

the Arctic zone [8]. 1 00BEKTOB JIOCTABKHK ChIPbSI K IIYHKTAM IIPUeMa Ha BHELIHUT
TPAHCIIOPT, TO €CTh COUETAHI ABYX TPYIII JIEMEHTOB TTPOU3-
Modeling and Mapping MRCs BOJICTBEHHBIX CUCTEM — JI0ObIYM U TPAHCIIOPTUPOBKH CHIPhSL.

MCII cocrosit U3 ABYX TpyIl 0OBEKTOB, KOTOPHIE
The MRCs are model cluster combinations of — pasjMyaTCst CTENeHb0 BOBJIEYEHHOCTH B XO3SCTBEHHYIO
objects of ongoing or potential extraction of mineral  mesTespHOCTB. B mepByio rpyIiny BXOAAT pecypcHbie 00beK-
resources and objects of delivery of raw materials  TbI, B ipezesiax KOTOPBIX ysKe TIPOMCXOAUT M3BJICUEHUE TI0-
to receiving points for external transport, that is, a  Jile3HOTO MCKOIIaeMOro, a TakKe AeiCTBYIONIIE TPAHCIIOPT-
combination of two groups of elements of production  Hble KOMMyHHUKAIUK, 00ECIIEYNBAIOIINE JOCTABKY H00BITOTO
systems — extraction and transportation of raw ma-  cBIpbs Ha BHENUTHUI TpaHCIOPT. PecypcHbie 0GBEKTH — HTO
terials. MIPOMBICIIBI  YTJIEBOJOPOIHOTO CHIPhsI, ITMAXTHI W Kapbepbl
The MRCs consist of two groups of objects, 100bYM PYAHBIX ¥ HEPYAHBIX HCKONAEMbIX, pasMelleHHe
which differ in the degree of involvement in the eco-  KOTOPBIX HE3aBMCHMO OT BHJAa HCKOINAEMOIO OIHO3HAYHO
nomic activity. The first group includes resource ob-  ompesessaiTest rpaHUIIaMK yyacTKa ¢ TPABOM MOTB30BAHIS
jects, within which the minerals are already being ex-  Heapamu. KitoueBbiMu 00beKTaMi TPAHCIIOPTHOM CHCTEMBI
tracted, as well as existing transport communications  SIBASIOTCS MYHKTHI OCTABKH CHIPbsI, K YMCITY KOTOPBIX OT-
that ensure the delivery of extracted raw materials to  HocsATCS YHKTHI clauy YIJIEBOAOPOIAOB B TPYOOIPOBOAHBIE
external transport. Resource objects are hydrocarbon  cucrembl, MOpckue TOPTOBBIE TEPMIHAIBI, KETE3HOAOPOIK-
fields, mines and quarries for the extraction of ore  Hble TepmuHabI 1 T.1L (10APOGHEE cM. HIKe). [lepBast rpyI-
and nonmetallic minerals, the location of which, re-  na o6sexroB MCII hopMupyer Tak HasbIBAEMbII TEXHOJIO-
gardless of their type, is uniquely determined by the  ruueckuii uenrp po6brum (gamee — TII), sBsIONIMIICS
boundaries of the site with the right to use subsurface  npousBoxcTBEHHBIM SAPOM (HOPMHUPOBAHKSI MIUHEPAIBHOIO
resources. The key objects of the transport system are ~ TOBapHOTO MPOYKTA, MHBAPHAHTHO BBIUIEHSIEMBIM U3 MHO-
the points of supply of raw materials, which include roxomoHeHTHOrO X03sHCTBEHHOTO KOMILIEKCa GJarogapst
points of delivery of hydrocarbons to pipeline sys-  scHocTu 1 0603puMOCTH caaratumx ero o6bexToB. Hanbo-
tems, sea port terminals, railway terminals, etc. (see  Jee cymecrBeHnas yepra TI/l — CIOKUBIIAsCSA CTPYKTY-
below for details). The first group of the MRC ob-  pa mpousBoACTBEHHOTO U BCIIOMOTATEIbHOIO KOMIIJIEKCOB,
jects forms the so-called technological mining center  a Takse IPUHSATHIE PENIEHUS O HAIPABICHUSIX U CIIOCOOaX
(hereinafter, the TMC), which is the production core == = = B
of the formation of a mineral commodity product, in- i ' e : =
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MOCINU

cobiTa cbipbs. TILJ], He3aBUCHMMO OT BH/A IIOJIE3HOIO HC-
KOIAeMOT0, OJIHO3HAYHO YCTAHABJIWBAIOTCS TIPU HAJIUIMHU
JIOCTATOYHBIX JIJISI UX UACHTU(UKAIMY JAHHBIX, YTO OIpe-
JiesisieT YHUBepPCAIbHOCTh MeToiuKu Bbiiesernss MCIL kak
YTJIEBOJIOPO/IOB, TAK U TBEP/IBIX TTOJIE3HBIX UCKOMAEMbIX.

3ony pacumpetus MCII, Bropyto rpyIiny ero o0bex-
TOB, 06ECIIEYNBAIOT IIPOEKTHI PA3PAdOTKI HOBBIX MECTOPOIK-
JICHWH TI0JIE3HBIX MCKOMAEMBIX. JTa 30HA OTPEAEIISETCS 10
pesyJibTataM 9KCIEPTHOro 0TO0pa 00BEKTOB paclpeIesieH-
HOTO U Hepacupe/eaeHHoro GouaoB Heap. Hosble 00beKThI
BMECTE C YK€ CTAPTOBABIIUMU MOJIEPKUBAIOT CYMMAapHbIi
YPOBEHb J00BIUN ¥ 3alOJTHEHMS MMEMOIIUXCS TPAHCIIOPT-
HBIX MOIITHOCTEH WJIM MOTIHOCTEH, TIAHUPYEMBIX K JIOTIOJI-
HUTEJBHOMY Pa3MeleHHIO.

MCII omnpezengioTcst Kak B paMKax yiKe /1eHCTBYIO-
MIMX U PA3BUBAIONIMXCS (CTPOSIITUXCS ) TPOEKTOB, TaK W JIJIst
MEPCIIEKTUBHBIX ITPOEKTOB HOBOTO OCBOEHUSI C Pa3BEJaHHOMN
pecypcHOi 6a30il M IMPOEKTHBIMU BapUaHTaMU TPAHCIIOPT-
HOro oGecrieyeHusl.

Paccmorpum 6ostee TIOAPOOHO METOAMKY MOIEJIPO-
Baaust coctaa MCIL na npumepe MCII yrieBogopoHoTo
CBIPDSL.

TeppuTopuaJbHBI MOAX0A K BbIPAOOTKE HPUHIIU-
OB OCBOEHMS MUHEDPAJbHO-CHIPhEBOil 0asbl peajiu3yercs
MpesKjie BCETO B TIPUOPUTETE KapTOTPAhUUIECKUX METOIOB
moziesmpoBanusg MCII. 9Tu mMeTomsl B cBoeM KOMILIEKCe
BKJIIOUAIOT B ce0s TeMaTHYECKYI0 BU3YalU3al[iio, BBIIOJ-
HEHUEe METPUUYECKUX OMepallnii, aHaJu3 B3aWMHOTO pa3Me-
IeHust, 0TGOP, IPYIIIMPOBKY UCXOAHBIX IPOCTPAHCTBEHHBIX
00BEKTOB U CO3/IaHKe HOBBIX MPOCTPAHCTBEHHBIX 0OBEKTOB,
SIBJISTIONITUXCST PE3YJIbTATOM MOJIEJTUPOBAHUSI.

Ha riepBoM aTare olleHMBAaeTCsI COCTOSTHUE JIUTIEH3U-
poBanus (GoHA HeIp Ha YIIEeBOJOPOIHOE ChIPbe, TaK Kak
MMEHHO Ha JINIIEH3MOHHOM y4aCTKe BOSHUKAET IIPOMbICEJT —
HEePBUYHbII 9JIEMEHT [TPOU3BOACTBEHHON CHCTEMBI 00BIYN
MOJIEBHOTO MCKOTIaeMoro. B temaTrueckyio rpyrminy uHpa-
CTPYKTYPHBIX OGBEKTOB BXOAAT KOMMYHUKAIIMN TPAHCIIOP-
TUPOBKH JJOOBITOIO CHIPbsI U Y3JI0Bble 0OOBEKTHI IPHEMa Chl-
PbsI Ha BHEIITHEM TPAHCIIOPTE.

Jlns HawboJiee MOJHOTO OXBaTa TEPPUTOPUAIBHOTO
u pecypcuoro notennuana TII/] B ero coctas yacTo BKJIIOUa-
10T PecypcHble OGBEKThI ¢ MPEAJIOKEHHBIMU HEAPOII0Ib30-
BaTeJISIMU U YTBEPIKJAEHHBIMI COOTBETCTBYIONUMU OTpacJie-
BBIMHU OPraHaMy IPOEKTaMU PaspabOTKU MeCTOPOKICHUIL.
ITpu s5TOM BKII0YeHUE 00bEeKTOB B KoHKpeTHbiid TIL/ onpe-
JeJISIETCS TEPPUTOPHUAJIBHON OJIN30CTHIO PACCMAaTPUBAEMOIO
JINIIEH3UOHHOTO YyYacTKa K PECYPCHBIM U MHMPACTPYKTYP-
HbIM 00bekTaM T/, /151 4ero NpousBOAAT U3MEPEHHE B3a-
HUMHOTO PACIIOJIOKEHUST 0OBEKTOB 1 UX aHAJIU3.

ITocne wupeHTU(UKALMKE —pasMelleHlss O0ObEKTOB
T/, asnsiomumxcsa saapom MCIL, BoinoHgaior ot6op 06b-
exkToB 30HBI pacmupernss MCII. IIpuraIUT Bcmob30BaHMS
MIPEUMYIIECTBA TeOTPAPUUECKOTO TIOJIOKEHUST PEATTUIYETCS
npu BkytoueHnu B 30Hy pactmpennsi MCII ve Tosbko ak-
TUBOB OCHOBHOTO KPYITHOTO HEIPOIIOJIH30BATEs], HO TaK-
JKe COJNIMKEHHBIX C TPAHCIHOPTHBIMKM CHCTEMAMHU y4YaCcTKOB

complex due to the clarity and comprehension of
its constituent objects. The most significant fea-
ture of the TMC is the existing structure of the
production and auxiliary complexes, as well as the
decisions made on the directions and methods of
selling raw materials. The TMCs, regardless of the
type of mineral, are unambiguously established if
there are sufficient data for their identification,
which determines the universalism of the method
for identifying the MRCs of both hydrocarbons
and solid commercial minerals.

The expansion zone of the MRCs, the sec-
ond group of its objects, is ensured by projects for
the development of new mineral deposits. This
zone is determined based on the results of an ex-
pert selection of objects of distributed and undis-
tributed subsoil funds. New objects, together with
those already launched, maintain the total level
of production and the filling of existing transport
capacities or capacities planned for additional lo-
cation.

The MRCs are determined both within the
framework of existing and developing (under con-
struction) projects and for promising new develop-
ment projects with an explored resource base and
project options for transport support.

Let us consider in more detail the method-
ology for modeling the composition of the MRCs
using the example of the MRC of hydrocarbon raw
materials.

The territorial approach to the working out
of the principles for the development of a mineral
resource base is implemented primarily in the pri-
ority of mapping modeling methods of the MRCs.
These methods as a whole include thematic visu-
alization, metric operations, analysis of reciprocal
location, selection, grouping of original spatial ob-
jects, and creation of new spatial objects that are
the result of modeling.

At the first stage, the state of licensing of
the subsoil fund for hydrocarbons is assessed, since
it is in the licensed area that a field appears — the
primary element of the production system for the
extraction of minerals. The thematic group of in-
frastructural objects includes communications for
the transportation of the raw materials extracted
and hub objects for receiving raw materials on ex-
ternal transport.

To have the most complete coverage of
the territorial and resource potential, the TMC
often includes resource objects with the field de-
velopment projects proposed by subsoil users and
approved by the relevant industry bodies. In this
case, the inclusion of objects in a specific TPD
is determined by the territorial proximity of the
considered licensed area to the resource and infra-
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D Xacblpelickuii MuHepanbHO-CbIpbeBoii LiEHTp HedTi
Khasyreisk mineral resource center of oil

HedreTpaHcnoptHas MHGpacTpyKTypa
Oil transportation infrastructure

TpY6ONPOBOAHbI NYHKT OTFPy3KM
a pipeline point of loading
MOPCKOiA MYHKT OTTpy3KN
@ offshore point of loading

Hegrenposoabi / il pipelines
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—— npouve / other

Mectopoxpenua B npesenax Xacwipeiickoro MCL|
Fields within the Khasyreisk MRC
paspabatbiBaemble
B under development
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planned for development
pacnpezenenHblit GoHz Heap
distributed subsoil fund

HepacnpefeneHHblil GOHA Heap
undistributed subsoil fund

Mpoune mectopoxaenna / Other fields

pacnpe/ienenHblii GOHz Heap
distributed subsoil fund

HepacnpeneneHHblii GoHA Heap
undistributed subsoil fund

MepcnekTusHble CTpYKTYpbi / Prospective structures

Pecny6n a

6%
;

A A

[ pacnpezenenHblit GoHz Heap
7 distributed subsml?und

0 HepacnpepenerHblit GoHA Henp

undistributed subsoil fund
JnueH3uoHHble yuacTkm / License areas
[ H3uHP/NEand NR

[THn/ne

Puc. 1. Boigenenue Xacoipeiickoro nedrsHoro tpybonposogioro MCII B Tumano-Ileqopckoii HedrerazoHOCHOI IIPOBUHIIN

Fig. 1. Allocation of the Khasyreisk oil pipeline MRC in the Timan-Pechora oil and gas province

structure objects of the TPD, for which the recipro-
cal location of the objects is measured and analyzed.

After identifying the location of the TMC ob-
jects, which are the core of the MRC, the objects of
the MRC expansion zone are selected. The principle
of using the advantage of geographical location is
implemented when not only the assets of the main
large subsoil user are included in the expansion zone
of the MRC, but also the areas with the right to
extract (with licenses of the type NE* and NR*) of
other subsoil users that are adjacent to the transport
systems but do not have their own supply infrastruc-
ture. This category of sites is added to the MRC
based on the condition of the possibility of weaken-
ing monopolization and the formation of alliances of
oil and gas companies in the transport sector, con-
tributing to reducing the pressure of business activ-
ities effects on the environmentally sensitive nature
of the Arctic zone.

3 For exploration and production of mineral resources (op-
erational).

* Through or combined for all of the listed types of work
(on the terms of the entrepreneurial risk).

Ne 1(31),/2021

¢ npaBoM 06brun (¢ junensuamu suga HI® u HPY) npy-
I'MX HEAPOIOoJAb30BaTeIel, He BJAAACIONMX COOCTBEHHOM
MTOABOISATIEN MHDPACTPYKTYPOM. ITa KATETOPUST YIaCTKOB
nobasisiercss B MCII ucxonst U3 ycJ0OBHS BO3MOKHOCTH
ocyabieHus MOHOIIOIU3auu U (pOPMUPOBAHUS AJIbIHCOB
He(TerasoBbIX KOMIIAHUI B TPAHCIIOPTHOM CEKTOPE, CIIO-
COOCTBYIOIINX CHUKEHUIO JABJEHUs PE3yJbTaTOB XO3sIii-
CTBEHHOI JIEITEJIbHOCTH HA KOJOTUYECKU YSI3BUMYIO TIPU-
poiy ApKTUYECKOH 30HBI.

ITocae or6opa 06bexToB 30HbI pacimupenns MCII sce
[IPOCTPAHCTBEHHbBIE 0OBEKTHI KaKA0ro KoHKperHoro MCIT
0OBEMHSIIOTCS] BHEITHUM 3aMKHYTBIM KOHTYPOM, B Pe3YJIb-
tare 4ero (OpPMUPYETCS ILIOMALHON OOBEKT TEPPUTOPHUH
pasmenieHus ganroro MCII. B GosblunHCTBE CiIyyaesB Tep-
putopun MCII kommakTHbI, To ecTh oxnH MCII ipencras-
JIEH OJTHUM HeIPEPhIBHBIM ILIOIIALHBIM 00bEKTOM (puc. 7).

Ho ectb mipuMepbl pa3po3HEHHBIX B IIPOCTPAHCTBE
yacreii omHoro MCII, korzna pazsurtue TI/] nger o xycro-
BOMY TEPPUTOPUAILHOMY MTPOJIBUIKEHHIO UJIA TTPOUCXOIUT

3 Ha pasBeiky 1 T0OBIUY MOJE3HBIX HCKOMAEMBIX (9KCILTyaTaI[iOH-
HBbIE).

1 CKBO3HbBIE WM COBMEIEHHBIE HA BCE TEPEYNCJEHHBIE BUIBI
paboT (Ha YCJIOBUSIX MIPEAIIPUHUMATEILCKOTO PUCKA).
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MUR00901TE MUR00900
Kovdordep

AShR from

the Zhelezny quarry;
Kovdor deposit;
Special dump AShR; ;
Special dump MZhAR MYP00901T3

ALLP u3 kapbepa "XenesHbin";
KoBgopckoe mecTtopoxaeHue ;
Cneuorsan ALUP; Cneuorsan MXXAP

Kospopckoe megs.
MUR 00899TE [
Kovdord

Kovdor railway station \;

Puc. 2. Peaynwprar mogemmpoBanusa MCI] amatntos, skene3usix pya, dioronnta KoBropckoro MecToposkaeHWS

Fig. 2. The modeling result of the MRC of apatite, iron ore, and phlogopite of the Kovdor deposit

nepepacripejieJieHie B HaIPaBJIEHUSX TOBAPHBIX MOTOKOB
MEK/TY TIyHKTaMU BHEIITHETO TPAHCIIOPTA.

N3osxeHHas BbIlEe METOIMKA TPOCTPAHCTBEHHO JIOKa-
smasarin MCIT npruMeHUTEIbHO K TIPOEKTaM J00bIYM TBEPIbIX
TOJIE3HBIX MCKOTIAEMbIX MMeEET CIelU(DUKy, CBA3AHHYIO C TEM,
YTO 30HBI PACHIMPEHUS OTIPEETSIOTCS B 3aBUCUMOCTH OT CIIO-
coba paspaboTku. J{s NaXTHBIX IPou3BoACTB passutre TILJ]
110 MCII, BoaMoskHO 3a cuer GoJiee TryOOKMX TOPU3OHTOB KOH-
LIEHTPAIIMH TT0JIE3HBIX HCKOTIAeMbIX. PesepB cTabribHOCTH 00b-
eMOB Pa3pabOTKH MIPECTABIISIOT TEXHOTEHHBIE MECTOPOKICHUS
Ha KapbEPHBIX ¥ MAXTHBIX OTBAJIAX, XBOCTOXPAHUJIUIIAX TOPHO-
obGorarurebHbIX KoMOuHaTOB. s Busyasmsanun MCIL ¢ ka-
PbepHOI paspaboTKON 1ii OPMUPYIOLIMX HOJIS XBOCTOXPAHHU-
JiiI (3a4acTyio 0OpasyIoNIuX TEXHOIeHHbIE MeCTOPOKIECHMUS )
XOPOIIE Pe3YJIbTaThl AT MPUMEHEHNE KOCMUYECKUX CHIM-
koB. [Ipumep smokammzanmu MCIL anaTutos, skeJe3HbIX Py 1
arorornuta KoBIOpCKOro MeCTOPOsK/ICHMS IPUBEIEH HA puUc. 2.

Omnpenenenne myHKTOB oTTpy3ku MCI]
Baxxupivu 3amagamu npu Beiesennun MCIL sBs-

I0TCS OTpefie/ieHne MyHKTa OTTPY3KH, KOTOPBIM Tpe/CcTaB-
JisieT coboil TOUKY TeHepalii IPy30Boi 0asbl apKTUYECKON

After the selection of the objects of the exten-
sion zone of the MRC, all spatial objects of each spe-
cific MRC are united by an external closed circuit
system, which results in an area symbol of the terri-
tory of this MRC location. In most cases, the terri-
tories of the MRCs are compact, that is, one MRC is
represented by one continuous area symbol (fig. 7).

But there are examples of one MRC parts
that are scattered over a distance when the devel-
opment of the TMC proceeds according to a cluster
territorial advancement or there is redistribution
in the directions of commodity flows between the
points of the external transport.

The above methodology of the spatial lo-
calization of the MRCs in relation to the projects
for the extraction of solid commercial minerals has
a special nature associated with the fact that the
expansion zones are determined depending on the
method of development. For mine production, the
development of the TMC to MRC is possible due to
deeper horizons of mineral resources concentration.
The reserve for the stability of production volumes
is represented by technogenic deposits at quarrying
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and mine dumps, tailings of mining and processing
plants. To visualize the MRC with quarry develop-
ment or tailing dumps that form fields (often form-
ing technogenic deposits), the use of satellite images
gives good results. An example of the visualization of
the MRC of apatites, iron ores, and phlogopite of the

Kovdor deposit is shown in fig. 2.Determination of

the MRC Shipping Points

The important tasks in identifying the MRCs
are to determine the point of shipment, which is the
point of generation of the cargo base of the Arctic
transport system, its localization and correlation with
linear elements and transport hubs of the federal or
regional transport infrastructure.

The points of shipment of mineral raw materi-
als exported by various types of transport are:

 for the MRCs of hydrocarbon raw materials with
the export of products through the system of main
oil or gas pipelines — the reception and delivery
points of Transneft or the entry zone of Gazprom
gas transmission system;

o for the MRCs of hydrocarbons and solid com-
mercial minerals with the export of products by
sea — sea shipping terminals located both within
the water areas of the seaports and their sections
(remote terminals) and beyond their boundaries
(for example, the offshore ice-resistant stationary
platform Prirazlomnaya);

» for the MRCs of hydrocarbon raw materials and
solid commercial minerals with the product ex-
port by inland water transport — inland waterway
objects;

 for the MRCs of hydrocarbons and solid commer-
cial minerals with the product export by rail —
railway stations of the Russian Railways network
(RZhD) and stations of the Yamal Railway Com-
pany (YaZhDC)?

» for the MRCs of solid commercial minerals with
the product export by road — objects on public
highways of federal or regional significance;

e for the MRCs of diamonds and precious metals
with the product export by air (graded diamonds,
Doré alloy, gold sludge,etc.f) — export airfields.

For the MRCs of hydrocarbon raw materials
and coal, which are meant for local fuel supply or on-
site processing of raw materials with the subsequent
on-site consumption of the processed products, the
objects for final delivery of raw materials for heat and
power generation or processing are accepted as the ob-
jects of shipment and points of the cargo base genera-

> YaZhDK is a Russian railway company established in
2003. Currently, the company>s shareholders are Russian
Railways and the Development Corporation.

6 Gold-silver alloys obtained at gold deposits and sent to
LPPM refineries for subsequent dredging.
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TPAHCIIOPTHOW CHUCTEMbI, €ro JIOKAJIU3AIUs U COOTHOTIE-
HUeE C INHEHHBIMU 2JIEMEHTAMU U TPAHCIIOPTHBIMU Y3JIaMH
denepasbHON MWW PETMOHAJIBHON TPaHCIOPTHON mHpa-
CTPYKTYPBL

[TyHkTaM¥U OTTPY3KM MUHEPAIBHOTO ChIPbHsI, BBIBO3-
WMOTO Pa3JTUIHBIMU BUJIAMU TPAHCIIOPTA, CJIYKAT:

e st MCII yriieBolopo/THOTO ChIPBSI C BBIBO3OM ITPO-
JYKIIMW 110 CUCTEMe MarucTpaJibHbIX HedTe- uiu ra-
30IMPOBOJIOB — IPUEMO-C/IATOYHBbIE TTYHKTHI «Tpamc-
He(TU» WM 30HBI BXO/Ia TA30TPAHCIIOPTHON CUCTEMbI
«Tlazmpomas;

* st MCIL yriieBotopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX MCKOTIAEMBIX C BBIBO30OM IPOYKIIMH MOPCKUM
TPAHCIIOPTOM — MOPCKHE OTTPY30YHbBIE TEPMUHAJIBI,
PacIoJIOKeHHbIE KaK B IPeJIesiax akBaTOPUI MOPCKHIX
MTOPTOB U MX YYACTKOB (y/laJIEHHbIX TEDMUHAJIOB), TAK
U 32 UX TpaHuIaMu (HAIpUMepP, MOPCKasi JIeOCTOM-
Kas ctanmmoHapHas miaatgopMma «IIpupasiomuas»);

* st MCIL yriieBoIopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX HMCKOTIAEMbBIX C BBIBO30M TPOJYKIIUU BHYTPEH-
HUM BOJIHBIM TPAHCIIOPTOM — ITYHKTHI HA BHYTPEHHUX
BOJIHBIX ITYTSIX;

* st MCIL yriieBoIopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX HCKOITAEMbIX C BBIBO30OM ITPOJLYKIIMH JKEJIE3HO0-
POKHBIM TPAHCIIOPTOM — >KEJIE3HOJIOPOKHBIE CTaH-
1 cetn <«Poccuiickue skesednbie poporus» (PyK/)
¥ cTaHIIIN JAMaTbCKOM sKeJIe3HO0POKHON KOMITAHUH
(SDKIIK)?;

o quist MCIL TBepbIX MOJIE3HBIX MCKOTIAEMBIX C BBIBO3-
OM IIPOAYKI[UH aBTOMOOUIIBHBIM TPAHCIIOPTOM — Ty H-
KThI Ha aBTOMOOWJIbHBIX JOPOrax OOINEro IMoJib30Ba-
HUs (heIepabHOTO WJTH PETMOHAIBHOTO 3HAYEHMUST;

* g MCII arma3oB 1 IparolleHHBIX METAJIJIOB C BBI-
BO30OM TIPOYKITUN aBUAIMOHHBIM TPAHCIIOPTOM (CO-
PTUPOBaHHBbIE AJIMa3bl, NLIMXOBOE 30JI0TO W CILJTaB
[lope®) — aspoipoMbl BbIBO3A.

g MCI] yrieBo/lOpOIHOTO CHIPbST U YTJISI, TIPEJI-
HasHAYEHHbBIX JJII MECTHOIO TOIIMBOOGECIIEYEHUs WK
1epepaboOTKH ChIPbsI HA MeCTe ¢ HOCJAeAYIOUM T1oTpebe-
HUEM IPOJAYKTOB repepaboTKU TaKKe Ha MecTe, IyHKTaMu
OTIPY3KHM M TOYKAMHU TeHepalMy IPy30BOIl Oasbl MPUHI-
MaIOTCS TIYHKTBI KOHEYHON TIOCTaBKU CBIPBSI JIJISI TEIJIO- W
sekTporeHepaiun win nepepaborku. MCII, obecneun-
BalolllMe MeCTHOe MOTpebyieHre DHEPropecypcoB, HUMEIOT
MPUHITUITUAIBHOE 3HAYEHUE [IJISI YCTOHYMBOTO PAa3BUTHUS
ApKTHUYECKOI 30HBI — CHIKAIOT 3aBUCUMOCTH OT JIOPOTO-
CTOSIINETO 3aBO3a TOIUIMBA (TaK HA3BIBAEMOIO CEBEPHOIO
3aB03a) W TapaHTUPYIOT OecriepeGoiHOCTh €ro MOCTaBOK.
HauboJbiiree He TOJBKO SKOHOMUYECKOE, HO U COIMAIbHOE

5 SIKIIK — poccuiickast sKeJe3HOA0POKHASA KOMITAHMsI, CO3/IaH-
nasg B 2003 r. B nacrosiee Bpems akimonepbl KOMIIAHUNA —
PK/1 u Kopriopaiiust pa3BuTusi.

6 3010TO-cepeOPSIHbII CILIAB, HOJLyYaeMBbIil Ha 30JI0TOPYAHBIX Me-
CTOPOXKJEHUSX U OTIIPaBJisieMblil Ha adduuakuble 3aBOIbL 1/
ocJIeyioleii O4uCTKHU.
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snauenne uMeror MCII, obecneunBarolme MOCTaBKKU Tasa
B ropona Hopuabsck, Happsaa-Map, Ananbips. PasBuBaiorcst
MCII, obecrieunBarore ra3oM HeOOJIbIINE TTOCETEHH s, Pac-
MOJIO’KEHHBIE B TPYTHOJIOCTYITHBIX PailOHAX, HATIPUMED ceJia
Mpic Kamennsrit 1 Hoseriit [TopT Ha nmoyoctpose Amaut.

Pacnpenenenne MCII ¢ pa3nuHbIM BUIOM
TPaHCIIOPTA BBIBO3a TIPOLYKITUH 110 CyOheKTaM
Depneparun APKTUYECKOM 30HBI

B pesyibraTte TPOBEAEHHOTO MO COCTOSTHUIO HA
01.01.2021 apanmsa Ha TEPPUTOPUM U aKBaTopuu Ap-
KThYeckou 30HbI Poccuiickoit Dexpepaliuv BbISIBJIECHO
120 MCII yrieBo/Jopo/IHOTO CBIPbS M TBEPBIX MMOJIE3HBIX
HMCKOTIAEMbIX, HAXOSANIUXCS HA PA3JTUYHBIX CTAIUSX Pas-
BUTHS (JIEHCTBYIOIINE, CTPOSIIUECS, TPOEKTUPYEMBIE,
MJIAHUPYEMbI€ U 3asiBJIEHHBIE) U PAa3JUYAIONIUXCS TI0 CTe-
[eHH MOJArOTOBKHU PECYPCHOIT 6asbl K OCBOEHUIO U CTerle-
HU FOTOBHOCTH TPAHCIOPTHOW MHOPACTPYKTYPHI BHIBO3a
MPOLYKITUH:

» gnetictBytonue MCIL — TexHuueckue MpoOeKThbl pa3pa-
GOTKKM MecTOpoKIeHuil coracoBanbl (DemepabHbIM
areHTCTBOM TIO0 HEJIPOI0JIb30BaHMio, a uMeHHo IleH-
TPAJBHON KOMHUCCHEN 110 COTJIACOBAHWIO TEXHUYECKUX
[IPOEKTOB Pa3pabOTKU MECTOPOKIAEHUIl yIIeBOIOPOIL-
Horo cbipbst (ILKP Pocuenp no YBC) ninu Ilentpasns-
HOI KOMUCCHel 110 pa3paboTKe MECTOPOKACHWI TBEp-
nerx mosie3ubix nckomaembix (IIKP-TIIN Pocuexap);
BejieTcst 100bIua, TPAHCIIOPTHAS crcTeMa (PYHKIHOHM-
PYET, TPOU3BONTCS OTTPY3Ka MPOJYKIUY;

 crposimuecsas MCII — texnuueckue npoekTbl pa3pabor-
KU COTJIACOBAHBI MJIW HAXOJSITCS B CTAIMH TIOJTOTOBKH,
CO3/IaHK€e TPAHCTIOPTHON MHMPACTPYKTYPbI HAXOIAUTCS
Ha CTaJIN¥ CTPOUTENIbCTBA,;

* mpoektupyembie MCIl — TexHmueckue MpoeKTHI pas-
pabOTKK COTJIACOBAHBI MM HAXOMATCI B CTAIMU IO~
TOTOBKH, CO3JIaHW€ TPAHCHOPTHONW WHOPACTPYKTYPbI
HaXO/IUTCSI HA CTAJINK TTPOEKTUPOBAHMS;

* mmanupyembie MCI[ — 3agBsieHne KOMITaHWHU-HEIPO-
noJbzoBatess o cosgannu MCII oGecriedeHo TEeKyIu-
MU 3aacaMy MoJIE3HbIX UCKOMAEMbIX, TPEIBAPUTEIBHO
OTIPE/IEJICHO  PACIIOJIOKEHNE TPAHCIIOPTHON WH(bpa-
CTPYKTYPBHI;

» zasgBienable MCI[ — 3asBiieHme KOMIIaHWHU-HEIPO-
[I0JIb30BATEIS B HACTOSIIIEE BPEMsI He 00€CIIeueHO TeKY-
UMY 3ariacaMu, JIOKaJIU3alust TPAaHCIOPTHON WH(ppa-
CTPYKTYPbBI HeE OTIpejie/ieHa WU TITAHbI 110 CO3/aHUI0
MCII He peasnusyioTcst U IEPCHEKTUBBI UX PeaTu3aiuu
B HACTOSIIIUX YCJIOBUAX HE OTIPE/IEICHBI.

MCII oTtHOCAT K TOMY WJIM WHOMY BH/Y WUCXOJIS U3
BBICIIIEH CTETEHU TTOATOTOBIEHHOCTH K OCBOEHUIO OJIHOTO U3
BXOJISIINX B HETO MECTOPOKIEHUN — HAJIMUUST COOTBETCTBY-
IOIUX COTJIACOBAHHBIX TEXHUYECKUX TIPOEKTOB.

OcuosHoli 3a1aueit co3manmus M CL Bcera BeicTyaer
OCBOEHME MUHEPAIbHO-ChIPheBOM Gasbl ¢ MAKCUMAJIbHO 3(-
(hEKTUBHO BHIOPAHHOI JIOTMCTUYECKOM CXEMOH JIJIs peainsa-

tion. The MRCs providing local energy consumption
are of fundamental importance for the sustainable de-
velopment of the Arctic zone: they reduce dependence
on expensive fuel delivery (the so-called northern
delivery) and guarantee uninterrupted fuel supply.
The greatest, not only economic but also social, signif-
icance belongs to the MRCs that provide gas supply
to the cities of Norilsk, Naryan-Mar, and Anadyr. The
MRCs are developing that supply gas to small settle-
ments located in remote areas, for example, the villages
Mys Kamenny and Novy Port on the Yamal Peninsula.

Distribution of the MRCs of Various Types
of Transport for the Export of Products by
the Federal Subjects of the Arctic Zone

As a result of the analysis carried out as of
01.01.2021, in the territory and water area of the Arc-
tic zone of the Russian Federation, there were identi-
fied 120 MRCs of hydrocarbons and solid commercial
minerals that are of various stages of development
(operating, under construction, projected, planned,
and declared) and different in the preparation degree
of the resource bases for the development and the
readiness degree of the transport infrastructure for
the product export:

» operating MRCs — technical projects for the de-
velopment of the deposits have been approved by
the Federal Agency for Subsoil Use, namely, by
the Central Commission for the Coordination of
Technical Projects for the Development of Hydro-
carbon Deposits (CKR Rosnedra for UVS) or the
Central Commission for the Development of Solid
Mineral Deposits (CKR — TPI Rosnedra}; mining
is in progress, the transport system is functioning,
and products are being shipped;

e MRCs under construction — technical develop-
ment projects have been agreed or are under prep-
aration, the creation of a transport infrastructure
is under construction;

* projected MRCs — technical development proj-
ects have been agreed or are under preparation,
the creation of transport infrastructure is at the
design stage;

e planned MRCs — the declaration of the subsoil
user company to create MRCs is ensured by the
current reserves of minerals; the location of the
transport infrastructure has been preliminarily
determined;

e declared MRCs — the declaration of the subsoil
user company is currently not ensured by the cur-
rent reserves; the location of the transport infra-
structure has not been determined or the plans for
the creation of MRCs are not being implemented,
and the prospects for their implementation under
existing conditions are not determined.
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The MRC is attributed to this or that type based
on the highest degree of preparedness for the develop-
ment of one of the deposits it consists of — the availabil-
ity of the corresponding technical projects agreed.

The main task of creating the MRCs is always
the development of the mineral resource base with
the most efficiently selected logistics scheme for the
implementation of the ultimate goal — the delivery of
products to the consumer on the domestic or foreign
market. Export of products is carried out (as indicated
above) by pipeline, sea, inland waterway, rail, road or
air transport. Out of 120 MRCs, 110 supply products
to the federal or regional transport network, and 10
provide local fuel supply and processing.

The table shows the distribution of the MRCs
by types of transport for the export of products with
reference to the constituent entities of the Federation
that are part of the Arctic zone. The MRCs of two off-
shore projects — Shtokman (gas and condensate) and
Prirazlomnaya (oil) — are assigned to the territory
of the closest federal constituent entities (the Mur-
mansk Region and the Nenets Autonomous District)
adjacent to the shelf, since project support services
are located on their territory. The table is deliberately
simplified — each MRC is tied to one federal subject;
at the same time, several types of complex MRCs can
be distinguished:

 transboundary — the resource base is located in
two constituent entities of the federation, and the
delivery point is in one of them. An example is the
Kharyago-Usinsk oil pipeline MRC, the resource
base of which is located in the Nenets Autono-
mous District and the Komi Republic, and the
point of shipment is in the Komi Republic;

» cross-border — the resource base is completely
located in one federal subject, and the delivery
point is in the other one. Currently, a vivid exam-
ple is the Vankor oil pipeline MRC, the resource
base of which is located in the Krasnoyarsk Terri-
tory, and the delivery point is in the Yamalo-Ne-
nets Autonomous District.

This fact determines the importance of inter-
regional cooperation of the federal subjects in the de-
velopment of the MRCs of the Arctic zone.

The pipeline transport ensures exporting the
raw hydrocarbons from the MRCs of the Nenets
Autonomous District, the Komi Republic and the
Yamalo-Nenets Autonomous District. In the table
characterizing the state of the transport system on
the horizon of 2024—2030, the export of oil from the
fields of the Krasnoyarsk Territory (the Vostok Oil
project) is accepted as sea (through the Sever Bay
Port terminal of the seaport of Dikson). The product
export from the deposits of the Vankor group (Van-
korskoye, Tagulskoye, Suzunskoye, and Lodoch-
noye), being part of the project, is carried out by the
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LK KOHEYHOU IeJIM — JOCTaBKK MPOAYKIIUHU TTOTPEOUTEIIO
Ha BHYTPEHHUW WJIM BHEIIHWUI PBIHOK. BBIBO3 MPOAYKIINN
ocyuiecTBisiercss (Kak yKasaHO Bbille) TPYOOIPOBOLHBIM,
MOPCKHUM, BHYTPEHHUM  BOJHBIM, KEJIE€3HOIOPOKHBIM,
AaBTOMOOMJIBHBIM MJIM aBUAIIMOHHBIM TpaHcIopTom. W3
120 MCII 110 mocTtaBagioT TPOAYKINIO B (heepasbHYIO
WJIM PErroHaJIbHY0 TPAHCHOPTHYIO ceTh, 10 obecreunBator
MeCTHOE TOILIMBOOOECIeYeHEe 1 IIepepaboTKy.

B rabaune npuseneno pacupezaenenne MCIIT 1o Bu-
JIaM TPAHCIIOPTa BbIBO3a MIPOAYKIUK C IPUBSIZKOI K CyOb-
ektam enepaliuu, BXOASNIMM B COCTaB APKTHYECKON
30HbI. MCI] 1Byx 1resiboBbix mpoektoB — «IIITokmanoB-
ckuit» (Ta3oBbIl M KOHJeHcaTHbIN) u «[Ipupazmomuass»
(HedTSAHOI) — OTHECEHBI K TEPPUTOPUU OJIMKANIINX TTPH-
Jeraoomux K meabdy cyobekro Depeparun (Mypman-
ckoit obsact 1 Henenkoro AQ), IOCKOJIbKY Ha UX T€PPU-
TOPUH PasMelIeHbl CIYKObI 0OecIieYeHust AesTeTbHOCTH
npoekToB. Tabiuila CO3HATENbHO YIPOIIEHA — KasK/blii
MCII npuBsizad K oHOMY cyObeKTy (elepalu, BMecTe
C T€M MOJKHO BBIJIEJIUTh HECKOJIBKO BUJIOB CJIOKHOIIOCTPO-
ennbix MCII;

* TpaHCrpaHUYHble — pecypcHas 0Gasa pacrojaraer-
cs B ABYX cyObekTax depepanuu, a IMyHKT [TOCTaB-
KW — B OJIHOM u3 HuX. [Ipumepom siBiisiercst Xapbsi-
ro-Ycunckuil HedrsaHoit Tpyb6onposogubii MCII,
pecypcHas 6aza KOTOPOro pacroJioxkena B Henerkom
AO u Pecniy6inke Komu, a IyHKT OTrpysku — B Pe-
ciy6smke Komu;

* Kpocc-TpaHUYHBble — pecypcHas 6asa MOJHOCTBIO PACIIO-
JlaraeTcsl B OfIHOM cyObekTe (eaepalii, a MyHKT IT0CTaB-
K1 — B pyroM. B HacTosiiee BpeMst SIpKMM ITPUMEPOM
cayxuT Bankopcekuii HedrsiHoii Tpybonposoxtbiii MCII,
pecypcHas 6aza KOTOPOro paciiojiokeHa B KpacHosIpckom
Kpae, a MyHKT caun — B JImMano-Henenkom AO.

ITO 006CTOSATENBCTBO ONPEIEIsSeT BaKHOCTh MEKpe-
IMOHAJIBHOI Koorepaiuu cyObeKToB (egepaiui B pasBu-
T M CIL ApKTUUecKoi 30HbI.

TpyGonpoBOAHBII TPAHCIIOPT 00ECHEeYnBAET Bbl-
B0o3 yrieBozioposHoro cbipbsd n3 MCI] Henemkoro AO,
Pecny6snku Komu u fdmano-Henernkoro AO. B tabimie,
XapaKTEPU3YIOIIeH COCTOSTHUE TPAHCIIOPTHON CHCTEMbI HA
ropuzoHTe 2024—2030 rr., BBIBO3 HePTH C MECTOPOKIACHUI
Kpacnosipckoro kpast (1ipoext «Boctok Oitny) mpuHAT Kak
Mopckoil (uepes Tepmunai «ITopt 6yxra CeBep» MOPCKO-
ro nopra /[MKcoH; B HacTosIee BpeMsi BbIBO3 TIPOAYKIIUU
BXOJISIIIUX B COCTaB IPOEKTA MECTOPOXKAeHWH Bankop-
ckoii rpynmel (Barkopckoe, Tarynbckoe, Cysynckoe u Jlo-
JIOYHOE) MPOU3BOAUTCS TPYGOIPOBOAHBIM TPAHCIOPTOM.
O4yeBUAHO, YTO JIJIST 3aTAIHON YacTu APKTHYECKON 30HBI
(Pecniybka Kapeausi, Mypmanckasi o6jactb, Peciry-
6simka KoMu) JKeJIe3HOMOPOKHBIN TPAHCIIOPT SIBJISIETCS
OTIPE/IETISAIONTUM BUJIOM TPAHCIIOPTA JIJIsl BBIBO3A PY/l, MU-
HepaJIbHbIX yA00PEHWil U yIJIsl; OH 3HAUUM 1 JiJist SIMajio-
Henenkoro AO, nmockoJibKy 00ecieunBaeT BbIBO3 razoBo-
ro KOHJleHcaTa. B BOCTOYHOU YacTu APKTUYECKON 30HBI
noctaBky npoaykiuu MCI[ Ha MOpcKuMe OTTrpy304HbBIE
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Pacnpenenennie MCII Apkruueckoii 3oubr Poccuiickoit Depeparin
110 BUJIAaM TPAHCIIOPTA BbIBO3a MPOoayKIuK Ha ropuzonTe 2024—-2030 rr.
Distribution of the MRCs of the Arctic zone of the Russian Federation by types of transport
for he product export on the horizon of 2024-2030
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Buabl TpaHcnopTa BbiBo3a Npoaykumu / Types of transport for product export ng_cu GEJI'%
M[K[M[B[T|M[A[R[T[XK[T|M[P|[A[M[P|B][A[M[P[A[B[A[M[B[N|©S5|L 5
Mpynna / Group Bua / Type Rw| S [Rw|S |A|P|S|L|[Rw/ P[Rw/P|S|I[L|S|I|A[L[S|[I|RIA|L[S[A|L|OF|OF
YrnesoaoposHoe [ras / gas 1 111(12(1 1]11]6 211 1 1] 29
a‘;\‘,’vbe HedTb / oil 204 1 10[1]1 2 1 22 | 64
hydrocarbons KoHzeHcar / condensate 1 1 3116 1 13
Teepabie pyAb! / ores 7 3|1 1 3 1 1)1 2 24
no/siesHble yronb / coal 3 1 1 113 11 12
gcrg”ae""b'e 3onoto / gold 1 1 1|5 8
oli -
commercial anmasbl / diamonds 2 1 2 5
minerals docoarsl / phosphates | 3 3| s6
¢dnoronur / phlogopite | 1 1
rpadur / graphite 1 1
webeHb / crushed stone | 1 1
CTEKO/IbHbIE NECKM
1 1
glass sands
O6uwee yncio MCL, no Buay TpaHcnopTa
.?.Egggfamflnyg;”gf MsCsbytypeof |12 24| 1] 2] 4|5]2]5]2|4|22|13| 1|20 2|2[1|5]1(3]2/6|5]2 120
transport for product export
O6uwee yncno MCL, c oTrpy3sKkoit B
desepasnibHy0 TPAHCMOPTHYHO CUCTEMY
Total number of MSCs with shippments 14 |4 3 9 6 40 13 10 1 110
to federal transport system

IIpumenanus. Bugel TpaHcopTa BeIBo3a npoayknum: JK —
JKeJIe3HoA0poskHbIN; T — Tpybonposoausiii; M — mopckoii; P —
BHYTPEHHUH BOAHBINA; A — aBTOMOOMJIbHBII; B — aBuanimoHHbIN.
MectHoe TommBooGectedene, nepepaborka: JI — JToKaIbHbIII.

Notes. Types of transport for product export: Rw — railway;
P — pipeline; S — sea; [ — internal water; R — road; A — air. Local fuel
supply, processing: L — local.

TepMHUHAJIBI O0eCIIeYrBaET aBTOMOOUJILHBIA TPAaHCIOPT,
3a4acTyIO MPOU3BOJIS MEPEBO3KU HA 3HAUUTEJbHBIE pac-
cTosinusl. BHyTpeHHUIT BOHBIN TPAHCIIOPT B OCHOBHOM BBI-
CTYTIaeT B CBSI3KE C MOPCKUM TPAHCIIOPTOM — OTIPy;KaeMast
n3 MCII Ha Hero MpoAyKIMsT TOTOM B OCHOBHOM TIepeBa-
JIMBaeTcsk Ha MOpPCKoil Tpanciopt. ITo 3HaunMocTH TpaHc-
HOPTHOTrO 0OECIIeYEeHNsT HOBBIX IIPOECKTOB Ha MPUOPEKHBIX
TEPPUTOPUAX APKTUYECKOI 30HBI BEAYIIYIO POJb UTPAET
MOPCKOU TPAHCIIOPT.

BriBobl
OI[HOBHB.‘-IHOCT]’:) BblJIC€JICHUA W HpOCTpaHCTBEHHOﬁ

sokaymsanun MCIL oOyciioBiieHa SICHO BbIDaKeHHOM cIie-
Hyann3aiueil ux aJeMEeHTOB, IPOCTBIM HAOOPOM OUEBUIHBIX

pipeline transport. For the western part of the Arctic
zone (the Republic of Karelia, the Murmansk Region,
and the Republic of Komi), the rail transport is ob-
vious to be the decisive type of transport to export
ores, mineral fertilizers, and coal; it is also significant
for the Yamalo-Nenets Autonomous District as it en-
sures exporting gas condensate. In the eastern part of
the Arctic zone, the delivery of MRC products to sea
shipping terminals is provided by road transport, of-
ten transporting products over long distances. Inland
waterway transport mainly acts in conjunction with
sea transport — the products shipped to it from the
MRCs are then mainly transshipped to sea transport.
According to the importance of transport support for
new projects in the coastal territories of the Arctic
zone, the sea transport is the leading actor.

Conclusions

The unambiguity of the identification and spa-
tial localization of the MRCs is due to the clearly ex-
pressed specialization of their elements, a simple set
of obvious connections between the constituent com-
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ponents and, as a consequence, to a clear localiza-
tion in the space.

The identification and modeling of MRCs us-
ing mapping methods, in particular by means of geo-
information systems, makes it possible to conduct a
conjugate analysis of diverse spatial data, including
the use of the Earth remote sensing materials.

Currently, in the Arctic zone of the Russian
Federation, 120 main MRCs of raw hydrocarbons
and solid commercial minerals have been identified,
which are at various stages of implementation. Out
of 110 MRCs, products are transported to the fed-
eral and regional transport networks by pipeline,
rail, sea, inland waterways, air and road transport.
10 MRC:s of fossil fuels provide local consumption
— heat and power generation, and processing.

The functions of the transport system in the
development of the MRCs are reduced not only to
the product export, but also to the delivery of goods
at the stage of the production objects construction,
and subsequently to the delivery of support goods.
The routes of freight flows that are formed in the
MRCs will be considered in the general spatial
structure of the transport system of the Arctic zone
of the Russian Federation in the next article.

CBSI3€H MEXKy COCTaBJSIONIUMU KOMITOHEHTAMHM U KaK CJell-
CTBUE — YETKOW JIOKAJIN3allieil B TIPOCTPAHCTBE.

Beiesniennie n mopesmposanrie MCII ¢ ncrosib3oBannem
KapTorpapuyecKuX METOJIOB, B YACTHOCTU CPEIICTBAMU IEOMH-
(OpMAITMOHHBIX CHCTEM, ITO3BOJISIET TIPOBOUTH COTPSIKEHHbBII
aHAJIM3 PA3HOIJIAHOBBIX IMPOCTPAHCTBEHHBIX JAHHBIX, B TOM
YUCJIe IIPUBJIEKATH MATEPUAJIBI IMCTAHIIMOHHOTO 30H/IUPOBAHUS
3eMJIH.

B nmactosmiee Bpemst B ApkTudeckoil 3oHe Poccuiickoit
Denepanuu BoiziesieHo 120 ocnoubix MCII yrieBogopoaHo-
IO CBIPbSI M TBEPBIX IMOJE3HBIX MCKOMAEMbBIX, HAXOJSIUXCS
Ha pa3au9HbIX aTanax peanusanuu. 113 110 MCII BeiBo3 mpo-
YK B (helepaibHyI0 M PETHOHAIBHYIO TPAHCIIOPTHYIO CETH
OCYIIECTBJISIETCS TPYOOIPOBOIHBIM, JKEJI€3HOMOPOKHBIM, MOP-
CKUM, BHYTPEHHUM BOJHBIM, aBHAI[HOHHBIM 1 aBTOMOOMIBHBIM
tpancroproM. 10 MCII ropiodnx 1oJie3HbIX UCKONAEMbIX 00e-
CIIEYMBAIOT MECTHOE TI0TpebJIeHne — TEeIIO- 1 JIEKTPOTeHepa-
1110, TIePepaboTKYy.

DyHKIMU TpaHCIIOPTHOU cucteMbl B pazsutuu MCIL
CBOJISITCSI HE TOJIBKO K BBIBO3Y MPOAYKIIMH, HO W K 3aBO3Y
IPy30B Ha 3Tare CTPOUTEIbCTBA TPOU3BOJICTB, a B MOCJEYIO-
IIEM — 3aBO3Y I'PY30B obeceyeHns. MapiipyThl [Py30II0TOKOB,
dopmupyembix B MCII, B 00111€ii IPOCTPAaHCTBEHHON CTPYKTY-
pe TPAHCIIOPTHOI cucTeMbl ApKTIYecKoil 30HbI PD GyayT pac-
CMOTPEHBI B CJIEYIONIEH CTaThe.

Crucok simtepatypsi / List of References

1. Ipuzopwves M., Ceemnosa K., Coxonosa E. MuHepabHO-ChIPbeBbIe LIEHTPbI KaK 00hEKTHI YIIPABJIEHUS OCBOCHUEM
pecypcHoTO noTennuana Apkrideckoii 30ub1 Poccuiickoit Mepepanyu // Apkriueckue Begomoctu. — 2020. —

Ne 2. — C. 20-27.

2. Pabyxun B.T. Komnanus <«ITosmMmeraji»> B HOBOU KOHIeNuu MuHKcTepCeTBa IPUPOAHBIX pecypcoB PD o Boc-
[IPOU3BOJACTBE ¥ UCIIOJb30BAHIUI MUHEPAIbHO-CHIPbEBOIT Oa3bl HA OCHOBE KJIACTEPHOIO MoaxoAa: MaTtepuasibl
KpyrJoro crosia «CrpaTerust BbIIEJEHUsT U PeCyPCHOe obeciieueHrie MIUHEPaIbHO-ChIPhEBBIX [IEHTPOB Ha Tep-
puropun Poccuiickoit Menepanumn». — BCETEN, 25.11.2010, https://vsegei.ru/ru/conf/summary/round

table10/present.php.

3. Jlanomos A.B., bounesa A.A., Yegpparnos P.M. Co3znanme MUHEPATHHO-CHIPHEBOTO IIEHTPA TUTAHOBOTO U IIUPKOHUE-
BOTO ChIpbst Ha Tepputopun [lentpanbroii Poccnn // Momopoit yuensrit. — 2020. — Ne 2 (292). — C. 326-332.
4. Mawrxosues IA. PecypcHblil TIOTEHIIMAJ TBEP/IBIX MTOJE3HBIX UCKOTIaeMbiXx ApkTudeckoit 30ub1 Poccun // T'eoso-
rust 1 MuHepasbable pecypebl EBporeiickoro Ceepo-Boctoka Poccun: Marepuaner XVII Teosornueckoro
cbeszia Pecriybanku Komu. — T. 1. Ceikreiskap: IT Komu HIT ¥YpO PAH, 2019.— 118 c., https://geo.komisc.
ru/science_results/scientific-publication/proceedingofmeetings/meetings/2019-2/715-xvii-geologicheskij-

s-ezd-tom-i

5. Apkruka: crparerust passutus. Monorpadus mon oour. pexa. C.A. JTunmnoii, O.0. Cmuprosoii, E.B. Kyapsiiosoii;
Ces. (Apkruu) dezep. yu-T um. M.B. Jlomonocosa. - Apxanresnbek: CADY, 2019. - 338 c.

6. Zlonucxkoii C.E., ['puzopves M.H. 11o1X016!I K BBIJIEIEHUIO MUTHEPAJIBHO-CBIPEBBIX TIEHTPOB He(TU U YIIPABJIEHUTO Pa3-
BUTHEM UX pecypcHoil 6asbl // Teonorus Hedru 1 tasza. — 2010. — Ne 5. — C. 24-28.

7. I'puzopves M.H. MuHepabHO-CHIPbEBBIE IIEHTPHI: KPUTEPUH BBIZETEHUS M TPUHINIE JTokaausanuu // Hedrs-
Hoe xo3stiictBo. — 2020. — Ne 8. — C. 8—13; I'puropseB M.H. Apkruueckoe pamkupoBanue. O KOHIIEMITNN
MUHEPATbHO-CBIPHEBBIX IIEHTPOB /IJIsT 0CBOEHNsST ApKTIYecKoii 30ubI Poccun // Hed1h m kamurar. — 2018, —

Ne 12. — C .6-12.

8. I'puzopves M.H. OmbiT Poccun B co3aHNN CHCTEM MOHUTOPUHTA OCBOEHUST ADKTHYECKON 30HBI // ApKTHUYeCcKHe

Bexgomocth. — 2018. — Ne 2. — C. 78-91.

Ne 1(31),/2021




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


