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®doHA nogaepXkn nyéanyHon aunnoMmatum umenn A.M. M'opyakosa co3gaH 2 cdespansa 2010 r.
Vupegutenem ®oHfa asnsetcs MMHUCTEPCTBO MHOCTPaHHbLIX gen Poccunckon ®egepauym.
Muccusa ®oHfa — cogencTBmE y4acTmo POCCUACKUX 1 3apyOeXXHbIX HEMPaBUTENbCTBEHHbBIX OPraHu-
3auuii B MeXAyHapoOHOM COTPYOHUYECTBE M aKTUBHOE BOBJIEYEHME MHCTUTYTOB rPadKAaHCKOro 06-
LLiecTBa BO BHELLUHEMOMUTUHECKMIA MPOLIECC.
C aton uenbto oHA;
OKasblBaeT (PMHAHCOBYIO MOJAEPXKKY POCCUNCKUM U MHOCTPaHHbIM HIMO ans peanusaumm
NPOEKTOB B cahepe Nyo6an4HoOn gunaomatmm;
NpPOBOAUT COBCTBEHHbBIE MPOrpamMmbl U MPOEKThI AN MOOAbIX 9KCNEPTOB, MOMUTONOrOB,
06LLIECTBEHHNKOB U XYPHANNCTOB;
B3aUMOJEWNCTBYET C UCCNeA0oBaTeNbCKMMU LEHTPAMU B paMKax aHanMTU4ecKoro
obecneyeHns BHeLLHeN nonutuku Pocecuu;
CNOCOBCTBYET CO3OaHMI0 ONCKYCCUOHHBIX MnoLanok B Poccun n 3a ee npegenamu.

The Alexander Gorchakov public diplomacy fund was founded on February 2, 2010.
The founder is the Ministry for Foreign Affairs of the Russian Federation.
The Fund’s mission — promotion of participation of the Russian and foreign non-governmental

organizations in international cooperation and active involvement of the institutes of civil society in
foreign policy process.

For this purpose the Fund:

* Provides the NGOs with the financial support for the public diplomacy projects;

* Organizes programs and projects for young experts, scientists, public figures and journalists;

* |Interacts with think tanks within the analytical providing of Russian foreign policy;

e Promotes creation of discussion platforms in Russia and beyond.
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Om pedakmopa | Editog’s Note

YBAXAEMBIE YNTATEJTIN!

2020 rog BO MHOMVX CMbICIIax CTas NMoBOPOTHbIM 711 MUPOBOrO pa3sutus. Mbl Ha-
6nofaem hyHaaMeHTasbHble U3MEHEHWS, KOTOpPble, KOHEYHO, HE MOTTIN HE 3aTPOHYThb
BaKHeVLUMIN pervoH Mupa — ApKTUKY. MHorve cTpaHbl CKOppeKTUpoBanu, 06HOBUN
cTpaterum passuTtma ApKTUKU. He ctana ucknoyeHrem n Poccus, BbiNnyCTUB OGHOB-
neHHble «OCHOBbI roOCyAapCTBEHHOW NOMUTUKM B APKTUHECKOW 30He [0 2035 ropa».

Tema TekyLLero Homepa — «Hayka, o6pa3oBaHue 1 NOAroToBKa KagpoB Ans pea-
nM3aummn apKTUHECKUX NPOEKTOB». Kakum 06pa3om He06X0AMMO pa3BuBaThb Hay4HO-
obpasoBaTesibHbIA noTeHuman HaceneHna ApKTUKM? Kak onpepenuts cneupansHo-
CTW, afieKBaTHble MEHSIIOLLENCS creuvannsaumn apkTM4eckon SKOHOMUKN? Kakosbl
NEpCNeKTVBbI MEXOYHApOAHOro COTPyaHMYECTBa B aToM cdhepe? VIMeHHo a1 Bonpo-
Cbl CTafIM LeHTPasIbHbIMW AN «ApKTU4eCKoro 0603peHns» B 2020 rogy.

Bbl fiepxute B pykax yxe LLIECTOM BbIMyCK «APKTUHECKOro 0603peHns» — oonLm-
anbHoro uagaHna MexxayHapoHOro 3KCrepTHOro coBeTa No CoTpyaHuUYecTsy B Ap-
KTuke. Hawa uenb — gate BO3MOXHOCTb aBTOpaM AOHECTV OO0 LUMPOKOW ayautopum
COBCTBEHHbIE MO3MLIMM 1 B3NSkl MO HaMbornee akTyalibHbIM BOMpocam MexayHapog-
HOro COTpyAHUYecTBa B APKTUKE.

Monaraem, 4To HaLLW yeunusa 6yayT BO3HArpaXkaeHsl, ¥ MexayHapogHoe COTpyaHU-
4ecTBO B ApKTUMKe 6yOeT YKPEnATLCS, B TOM HYMCHE, U HALLMMU YCUIUSIMM.

Ynoauu!

Ceprevi puHsies,
r11aBHbIV PEAAKTOP

DEAR READERS!

The year 2020 was in many ways becomes a turning point for global development.
We are witnessing fundamental changes that, of course, could not but affect the most
important world region — the Arctic. Many countries have updated Arctic development
strategies. Russia was not exception and released the updated “Basic Principles of State
Policy in the Arctic Zone until 2035.”

The topic of the current issue — “Science, Education and Training: Towards Arctic
Projects”. How should we develop the scientific and educational potential of the Arctic
population? How could we identify specialties adequate to the changing specialization of
the Arctic economy? What are the prospects for international cooperation in this area?
These questions are key issues in the “Arctic Review” in 2020.

You are holding the sixth issue of the “Arctic Review” — official publication of the
International Expert Council on the Cooperation in the Arctic. Our mission is to give the
possibility for authors to show their personal opinions and position on the most relevant
questions on international cooperation in the Arctic.

We believe that our efforts will be rewarded, and international collaboration in the
Arctic will be strengthened, including through our efforts. Best wishes to all readers!

Sergey Grinyaev,
editor-in-chief

W W W .iecca.ru

© LleHTp cTparternyeckmx oLeHok 1 nporHo3os, 2020 r.
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[Tpe3npeHT Poccuinckon ®epepauuu
Bnagumup Bnagumuposuy NyTuH:

«J1Nn KOMNAEKCHOro
pa3BuUTUA peruoHa, ans
pelleHusl YHUKanNbHbIX,

HeCcTaHAapPTHbIX 3afay
B BbICOKMX LIUpOTaX
HaM HY)XHa MOLLHas
Hay4yHas, KaapoBas,
TexHonoruyeckasa 6asa»

o mepe UWHTEHcUgbKaumn XO3SIMICTBEHHOV [esi-
TE/IbHOCTY B APKTUKE BCE OTHYET/IMBEE TOT (YaKT, YTO
[enuynt KBanmpuumpoBaHHbIX KagpoB B MPOrHo3-
HbIVi nepuog bynet yeunusaTtbcs. [pakTnyecku B Jito-
60M pervoHe APKTUHECKOU 30HbI 04eBUAHA HEXBATKa
Kak KBa/mMgnumpoBaHHbIX CrneymanncToB, Tak v npes-
craBuTenieri paboqmx rnpogeccuii. B atovi cBsisu ce-
rogHs mpgeTt npouecc hopmMmpoBaHUs SQDEKTUBHOM
cucTeMbl MOAroTOBKU KaapoB M co3[aHusi KOMGhopT-
HbIX YCII0BU XXNU3HU.

Ha cerogHsLLHWi [eHb HEOCTIOPUMBIM SBASIETCS TOT
bakT, 4To pasBuTasl Hay4Ho-TexHosiorn4yeckas 6asa sis-
JISeTCS1 O[QHVMM U3 [T1aBHbIX YCIIOBUM YCIIELLIHOV peain-
3aumm [osIroOCPOYHbIX M/1aHOB OCBOEHMUS MOJISIPHOIO pe-
rvoHa.

«[Insi KOMNAEKCHOrO Pa3BUTWSA PervoHa, Ana peLue-
HUS YHWKaNbHbIX, HECTaHAAPTHbIX 3a4ady B BbICOKMX
LUMPOTax HaM Hy>XXHa MOLLIHas Hay4Has, KaapoBasi, Tex-
Honoru4eckas 6a3a. Mbl yxxe NpUCTyNuIn K CO3AaHno
B PErMoHax CTpaHbl Hay4HO-06pa3oBaTefibHbIX LiEH-
TPOB, KOTOPbIE MHTEMPUPYIOT BO3MOXHOCTU YHUBEPCH-
TETOB, UCCNEeQoBaTENbCKNX UHCTUTYTOB, 6M3Heca, pe-
anbHOrO CEKTOpa 9KOHOMMKW. Takom LIEHTp o6s3aTernb-
HO 6yAeT 1 B OOHOM M3 HALLMX apKTUHECKUX PErvioHOB
1 OOSKeH obecrneynTb Kak pasButue dyHaameHTasb-
HOW HayKu, Tak 1 peLLleHne NpUKNagHbIX, MpakTU4eCcKnx
3afia4 0CBOEHUS APKTUKMW.

MbI npurnaluaem napTHepOB M3 OPYrMx CTpaH K Co-
TPYOHMYECTBY B 06NacT CyOOCTPOEHWs, CBA3M, 6e3-

OMacHOCTVM MopennaBaHus, pa3paboTKM PEeCYpCcoB W
3KOMorm4eckon 6esonacHocTn. 3To 6ydeT Cnoco6CTBO-
BaTb YKpenseHnio Jo6poCcoCencknX OTHOLLEHUA B pe-
rMOHE Y MUPHOMY YCTONYMBOMY PasBUTUIO APKTUKU».

Bbictynnenue lpe3sungeHta Poccun B. [MyTuHa Ha
nneHapHom 3acegannn V MexxayHapoaHoro apKtu-
Yeckoro ¢hopyma «ApKTUKa — TEPPUTOPUS BNaso-
ra», 9 anpens 2019 roga.

Wetodnuk: http//www.kremlin.ru

CrioXHble apKTUHeckue ycrioBusi U HeOpAMHaPHbIe
3agaqn TpebytoT 0coboro rnoaxoaa K roBbILLIEHUIO Ka-
YecTBa NoAroToBKW KaapoB 4715 ADKTUKU.

[na goctvkeHus: aTux Lesnevi BeaeTcsl paboTa ro co-
BEPLUEHCTBOBAHWIO MpoLecca LiesieBovi MogroTOBKU Ka-
[POB 10 MPUOPUTETHLIM HarpasieHVsiM paboTsi B Ap-
ktuke. CerogHsi Ha KpaviHem CeBepe co3gaHo 6oriee
20 MHOrogyHKLMOHAITbHbIX LEHTPOB MPUKIaaHbIX KBa-
JchviKaLmil, Lienbio [eATesIbHOCTU KOTOPbIX SIBISETCA
KagpoBoe obecriedeHne MoTpebHOCTEN BbICOKOTEXHO-
JIOMMYHbIX OTPAcsieri SKOHOMVKU, & TaKkxXe MogroToBKa
10 Hanboriee BOCTPeb0OBaHHbIM MPogheccHsamM v crieLm-
a/IbHOCTSIM.

lpu aTOM OCOBYIO POTIb B PasBUTUN HESIOBEHECKOIO
KanuTana urpaet cuctemMa CpegHero npogeccroHarb-
Horo obpa3oBaHusi 1 JOMNOSIHUTESIbHOrO 06pa30BaHus.
lpu nogroToBke Kaapos A1l ADKTUKU HYXXKHO 4OCTUYb
banaHca nporpamMm [OMOHUTENTbHOIO MpPogeccuo-
HaJslbHOIro, CPeAHero 1 BbICLLEro 06pas3oBaHusl, TaK Kak



npy peanuaumm apKTUHECKMX MPOEKTOB TakXe BOC-
TpeboBaHbI 1 pabo4mne crneynasibHoCTH.

«OgHVM ©3 BaXKHEMLUMX HampaBneHun rocynap-
CTBEHHOW MOMNUTUKN CHUTAEM MOBbILLEHWNE YPOBHS XXN3-
HWU noferi B APKTUHECKON 30HE: obecrneveHne kKade-
CTBEHHOr0 06pa30BaHNs U MEAMLMHCKOro O6CMyXM-
BaHud, yBeliM4eHne Konn4ecrtsa 06BbEKTOB KYynbTYpbl
M CcrnopTa, OOCTYMHbIX ONs HacemneHus, paclumpeHve
TPaHCMOPTHON UHAPPACTPYKTYpPbI».

Bbictynnenune 3amectutens lpepacenartens lpa-
ButenbcTBa Poccuiickor ®degepaynm — NosIHOMOY-
Horo npepctasutesns lNpe3sngeHTa Poccuvickon Pe-
Aepauyunu B [lanbHeBOCTOYHOM ¢heiepasibHOM OKpY-
re 10. TpyTtHeBa Ha 3acepaHumn npesugnyma locy-
AapCTBEHHOW KOMUCCUM 1O BOMpoOcaM pa3BUTUS
ApPKTUKN.

Hetoqnuk: http//government.ru

B cootserctBUM € VYkasom [lpesupeHtra P® ot
07.05.2018 Ne 204 Poccusi 4ormKHa BOMTH B YACIIO MSTU
BenyLUMX HaYYHO-TEXHONIOMMHECKUX AepxxaB mupa. nsa
peLLeHuvsi aTovi 3aaa4v npegnonaraetcs o 2021 r. cos-
faHve He MeHee 15 Hay4HO-06pa30BaTEesIbHbIX LiEH-
TPOB MUPOBOrO YPOBHS HA OCHOBE WHTerpauymn yHu-
BEPCUTETOB U HAY4YHbIX OpraHu3aLuui u ux koornepawum
C opraHv3aumsiMu, JeACTBYIOLLMMU B PEasTbHOM CEKTO-
pe 3KOHOMUKM.

CospnaHve ceTy Hay4YHO-00pa30BaTe IbHbIX yHpexae-
HWYi B ADKTUHECKOV 30HEe 06ECreqnT MHTerpaymio Bbic-
LLMX YHEOHbIX 3aBEeAEHUU, HaYyYHO-UCCIIE[0BaTETbCKUX
opraHu3aLmvi U X Koornepawuo ¢ apKTUHECKUMU rpes-
NPUATUAMU, JEVCTBYIOLLIMMU B PEAsIbHOM CEKTOPE 9KO-
HOMUKU.

«Y Hac OTCYTCTBYET efuHas cMcTeMa OLIEHKM Kade-
CTBa NporpamMm apKTUHECKOW HanpaBieHHOCTN N METO-
Jvika onpefeneHns Npoeccuin, KoTopble HEO6XOANMBI
Ons paboTbl B aPKTUYECKMNX PETUOHAX. . .

...JJomkHa 6bITb paspaboTaHa Lenesas nporpaMma
«Kagpbl ans APKTUKU» C y4ETOM NOTPeBHOCTEN peru-
OHOB, MPeONpPUATUA, YYPEXAEHUIA, PACTIONOXEHHBIX B
ApkTn4deckor 30He. Mbl JOMKHbI €€ nogaepxatb, no-
TOMy 4TO YernoBek Ha CeBepe — BpaY, y4nUTeNb, ONeHe-
BOJ, reosior, OXOTHUK — rnaBHOe 6oraTcTeo. Yenoeek
nopoxe anvasos. Jliogn Ha CeBepe OYeHb TanaHTIu-
Bbl, U Mbl JOIMKHbI 6epeyb: nx Masno. Mbl ans 3Toro ce-
rofHs U cobpasnicb — 4TOObI FOTOBUTL Kaapbl Ans Ce-
Bepa 1 COXPaHWUTb TEX, KTO paboTaeT.

Tonbko Yepes o6pas3oBaHMe, HayKy Y HOBble TEXHO-
JIOrUM MOXHO cenaTb O4eHb CEPbE3HbIN NPOPLIB B Ap-
kTuke. CeBep oLMB0K He npoLuaeTt. Hago natm He cne-
La, He TOPOMsACb, OCO3HAHHO, Pa3yMHO».

BbicTynneHne  3amectutensi  npepceparens
Komureta CoBera ®epepaumm no ¢henepaTnBHoO-
MY yCTPOVCTBY, pernoHasibHOW rMosMTUKe, MeCTHO-
My camoynpasnennto u fenam Cesepa A. AKMMO-
Ba Ha 3acefiaHum CoBeTa 1o ApKTuke u AHTapKTrKe

Wctoynuk: https7/aleksandrakimov.ru/ Il

®oro: UA Regnum

President of the Russian Federation Vladimir Putin:

«We need a powerful research, HR and technological
foundation for the region’s comprehensive
development and for accomplishing unique

and unconventional tasks in the high latitudes»

Today it is clear that the more intense business activities be in the Arctic, the more deficit of
specialists will be seen in the projection period. Almost every Arctic area is lacking both high-qualified
professionals and blue-collar workers. Today, therefore, an effective system of training and the
creation of comfortable living conditions is being established.

It goes without saying that a developed scientific and technological basis is concerned one of the
most important requirements to implement long-term plans on the Arctic reclamation.

«We need a powerful research, HR and technological foundation for the region’s comprehensive
development and for accomplishing unique and unconventional tasks in the high latitudes. We
have begun establishing science and education centres in various Russian regions; they integrate
the capabilities of universities, research institutes, the business community and the real economy.
One of our Arctic regions will certainly receive such a centre that will ensure the development
of fundamental research and will help address the applied and practical tasks of developing the Arctic.

We encourage our foreign partners to join us in our efforts to create hub ports at the end points
of the route.

Address by V. Putin, President of the Russian Federation on the plenary session of the
international conference «Arctic — territory of dialogue».

Source: http//www.kremlin.ru

Severe Arctic environment and sophisticated tasks require a complex approach towards the
training system demands on quality.

To achieve these goals, efforts are under way to improve targeted training on Arctic priorities.
Today the Russian Far North has over 20 multifunctional applied qualifications centers built, that aim
to provide new high-tech sectors of economy with specialists as well as training on the most sought
professions and specialties.

Moreover, secondary vocational education and supplementary education play a special role in the
development of labor resources. When training personnel for the Arctic, it is necessary to achieve a
balance in the programmes of supplementary, secondary and higher vocational education, since in
the implementation of Arctic projects, the specialties of workers are also required.

«\We consider one of the most important areas of state policy to increase the standard of living of
people in the Arctic zone: providing quality education and medical services, increasing the number of
cultural and sports facilities available to the population, expanding transport infrastructure».

Speech by Y. Trutnev, Deputy Prime Minister and Plenipotentiary Presidential Envoy to the
Far Eastern Federal District on the meeting of presidium of State commission on Arctic
development.

Source: httpsz/government.ru

Under President Putin’s decree Ne204 of 27.05.2018, Russia should be among the five leading
scientific and technological powers in the world. In order to achieve this goal, it is planned to establish
until 2021 at least 15 world-class scientific and educational centers based on the integration of
universities and scientific organizations and their cooperation with organizations active in the real
sector of the economy.

The establishment of a network of scientific and educational institutions in the Arctic region will
thus ensure the integration of higher education institutions and research organizations and their
cooperation with Arctic enterprises operating in the real sector of the economy

«We do not have a united system for assessing the quality of Arctic-oriented programmes and a
methodology for identifying the professions needed to work in the Arctic regions”

...A target-oriented program “Personnel for the Arctic” must be worked out, that should consider
the demands of the Arctic regions, enterprises and institutions. We must support it, for any man in
the North — a doctor, a teacher, a reindeer herder, a geologist, a hunter — is a treasure. A man is the
most precious above any diamonds. The people of the North are very talented, and we must protect
them because they are few. That is why we are here today - to train the specialists for the North and
to save those who work here.

Only through education, science, and new technologies we can make a very big breakthrough in
the Arctic. The North does not condone mistakes. You have to go slowly, without haste, consciously,
rationally».

Address by Deputy Chair of the Federation Council Committee on Federal Structure,
Regional Policy, Local Government and Northern Affairs A. Akimov to the Arctic and
Antarctic Council.

Source: https://aleksandrakimov.ru/ [ |
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B ApKTHKE U NpUapKTUYECKOI
30HE pacnonoXeHo

6onee 110 By308

M Hay4HO-UCCNEei0BATENbCKUX
LLeHTPOB

There are more than 110
universities and research centres
situated in the Arctic
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C 2013 ropga B pabote MexayHapogHoOro
9KCMEePTHOro coeeTa Nno COTPYAHNYECTBY
B APKTUKE MPUHSANK ydHacTue IKCNepThbl
n3 Kanagpl, Janum, CLUA, Hopeeruu,
Wcnangun, ®paHummn, Cunranypa,
Kutas, UHgnn, BenukobputaHmn,
Utanun, cnanuwn, Monblun, a

TakxXe U3 BegyLUumx MexxayHapoLHbIX
opraHusaumn.

Since 2013, experts from Canada,
Denmark, the United States, Norway,
Iceland, France, Singapore, China,
India, Great Britain, Italy, Spain, Poland,
as well as from leading international
organizations have participated in the
work of the International Expert Council
| on Cooperation in the Arctic (IECCA).

I'\L---------_

www.uarctic.org
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Passutue B cootBetcTBMM C YKa3om lNpesngeHta PO
KaApOBOIro oT 5 mapta 2020 r. N 164 «O6 OcHoBax
NoTeHUnana ansi rocygapcTBEHHOM MONMUTUMKKM Poccuinckon
peaAnzauvm ®epepaumm B ApkTuke Ha nepuog oo 2035

apKTUYECKNX roga» Heob6xoaMmo HapalumeaHue yHaa-
MEeHTasbHbIX, NPUKNagHbIX U OTpacneBbIX
npoexKTos

NccnepoBaHNn, CBA3aHHbLIX C OCBOEHUEM
ApPKTUKHK, C Lenblo pa3paboTku 1 anpoba-
LN HOBbIX TEXHOMOMMIA N TEXHUKM ON1s NO-
BbILLEHNSA KOHKYPEHTOCNOCOOHOCTU N KOM-
nnekcHom 6esonacHoct P® Ha mMupoBomn
apeHe. He MeHee BaXXHOW COCTaBASIIOLLEN
ABNAeTCca POpMUPOBaHME HOBbLIX WU COBEPLUEHCTBOBaHWE OENUCTBYIOLLINX
ob6paszoBareribHbIX NporpamMMm, obecrneymBaroLLnX NOArOTOBKY KagpoB BO
BCEX MPOMbILLNEHHbIX KOMMiekcax n otpacnax PP, 3agencTBoBaHHbIX B
pasBUTUN ITOrO CTPaTErM4ecKy BaXKHOro pervoHa.

OcBoeHne NpupodHbIX PecypcoB, B TOM 4Yucie HeddTu U rasa, ApKTunye-
CKOro Lwernba ABMAAeTCA OOHUM U3 KITHOYEBbIX HanpaBfieHUn pasBUTUA
ApPKTUKWN. 'YOKMHCKMIA YHNBEPCUTET CTAabUNBHO yOepXMBaeT nepenosble
no3viumMn B MNMOArOTOBKE BbICOKOKIIACCHbIX CreunanvcToB U NpoBeaeHnn
Hay4HbIX UCCnegoBaHnM B 3TOM 06nacTu.

Buktop leopruesuy MaprtbiHoB,

pektop PI'Y HepTn n rasa (HAY) umenn V.M. TybkuHa, 0.9.H,
npodpeccop

Masen Kupunnosny Kanawxukos,

Ha4yanbHWK yNpasJieHnsa cTpaTernyeckoro passutua PI'Y HedpTn 1 rasa
(HNY) umenn U.M. TybkuHa, K.T.H.

Hpuii AnekceeBny Xap4eHko,

npodpeccop Kadgeapbl 0CBOEHUA MOPCKUX HEDTEra3oBbIX
MecTopoxaeHuii PI'Y Hedptu v rasa (HWNY) umenn V.M. Ty6kuHa, o.7.H.
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Passenka v gobblya yrneBogoponoB Ha ap-
KTUYECKUX U CyBapKTUYECKUX aKBaTOpPUAX naeT
yXe He ofHO fecsaTunetTve. TeM He MeHee Mac-
wTab M KONMYeCTBO [aHHbIX MPOEKTOB MoKa
TPYOHO COMOCTaBMMbI C MNPOEKTaMW Ha Mop-
CKUX akBaTopusix cBO6OAHbIX OTO nbaa. lNep-
BbI OMbIT OCBOEHUSI TAKUX MECTOPOXAEHWIA MO-
Kasarsl, YTo MpAMON NepeHoC TEXHOOMMIN U Tex-
HWKW, paspaboTaHHbIX ONns obycTpoMcTBa U
aKcnnyaraumm MOPCKUX HepTerasoBbIX MECTo-
poxaeHuin B opyrux panoHax Muposoro okea-
Ha B apKTUYECKYIO OENCTBUTENBHOCTL, HE BCer-

0 6 0 3 p e H u e

Gubkin State University
Leads in Research
Activities and

Training of High-Level
Specialists for Arctic
Shelf Development

Victor Martynov, Rector of Gubkin University, Doctor of Economic Sci-
ences, Professor

Pavel Kalashnikov, Head of Department for Strategic Development at
Gubkin University, Candidate of Engineering Sciences

Yuriy Kharchenko, Professor of Department of Offshore Oil and Gas
Field Development at Gubkin University, Doctor of Engineering Sciences

According to President Putin’s decree N264 “Basic Principles of
Russian state policy in the Arctic zone until 2035” (May 5, 2020) it’s of
vital importance to increase the number of fundamental, applied and
sector-specific studies concerning reclamation of the Arctic to work
out and assess new technologies and equipment that will help Russia
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improve its competitiveness and reinforce integrated security in the
world. Another equally important course is to design new and update
current training programs providing all the industrial complexes and
fields of this country with progressive specialists involved in work in
this strategically important region.

Natural resources development of the Arctic shelf including oil and
gas, is taken as one of the key courses to reclamate this region. Gub-
kin University remains the leader in terms of training of highly-educat-
ed specialists to conduct researches in this field.

It is several decades that exploration and exploitation of hydrocarbons
has been running in the Arctic and Subarctic. Nevertheless, the number and
scale of these projects is difficult to compare with ones held in ice-free off-
shore areas. First experience of development of the Arctic offshore deposits
has shown that standard technologies and equipment focused on develop-
ment and exploitation of oil and gas fields in other areas of the World ocean
are hard to be applied in Arctic areas. The difference can be observed at
every stage of the development of the Arctic marine deposit from exploratory
drilling to exploitation.

Over 60% of Arctic shelf resources cover Russian territories. They com-
prise over 234,5 billion bbl o0.e. with 80% stored as gas. The most of hy-
drocarbons deposits (70%) are accumulated in Barents, Pechora, Kara and
Okhotsk Seas. Moreover, Barents and Kara deposits mainly have gas and
condensate, while Pechora stores oil, and Okhotsk is rich with oil and gas.

In the beginning of XXI century such projects on Arctic hydrocarbons de-
velopment have drawn significant interest from global energetic companies
who were willing to participate in it. But while during 90th of XX and first de-
cade of XXI century, some members of Russian energy community were
hoping for vast spread of foreign technologies to be applied on the Russian

Boaee 60% Bcex pecypcop yIIEBOIOPOIOB
Ha APKTHUCCKOM MEJIbPE TPUXOJUTCT Ha CTO
POCCHUIACKYIO YacTh. HavagbHbIC CyMMaPHbIC
PECYPCH YTIEBOAOPOIOB KOHTUHEHTAIBHO-

ro meJbda Poccnn coctapaaior okodo 2345
JAPA OHB., Us KOTOPEIX OKOJO 80% - ras.
OCHOBHEIE PECYPCH YTIEBOIOPOOB (OKO-
J0 10%) cocpenorouctn B nejpax bapenie-
Ba, [leuopckoro, Kapckoro u Oxorckoro mo-
peit. llpu srom B Heapax bapennera u Kap-
CKOI'O JMOPEil NPEOOAaAloT a8 U KOHACHCAT,
B llevopckod mope — nedrp, B OXOTCKOM
JIopE - HedTh U ras.
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Ja sBngeTcs onTuMalbHbiM peLleHnemM. Takoe
MoNoXeHne Jern MOXHO npocneantb 6ykeBasnbHO
Ha KaxxJoMm aTare rpouecca 0CBOEHUA MOPCKO-
rO apKTNHYECKOro MeCTOPOXAEHNS OT pa3Benoy-
HoOro 6ypeHus 0o ero sKcryarauumu.

Bonee 60% Bcex pecypcoB yrnesofopoaos Ha
ApKTN4YeCKOM Lenbde NpUXoanTCs Ha ero poc-
CUICKYI0 YacTb. HavarnbHble cymmapHble pecyp-
Cbl YrNeBogopoOoB KOHTUHEHTANBHOIO LWernbda
Poccuun coctasnsaoT okono 234,5 mnpg 6.H.3.,
N3 KOTopbIX OKOSo 80% - rad. OCHOBHbIE pecyp-
cbl yrneBogoponoB (okono 70%) cocpenoTtoye-
Hbl B Hefpax bapeHuesa, [levopckoro, Kapcko-
ro n Oxotckoro mopen. Npn 3Tom B Hegpax ba-
peHueBa n Kapckoro mopen npeob6nagaroT ras
M KoHpeHcart, B [ledyopckoM Mope — HedhTb, B
OxoTckom Mope - HehTb 1 ras.

B Havane XX| Beka mMupoBble 3HepreTude-
CKWe KOMMaHun NposiBNANN 3HAYUTENbHbINA UH-
Tepec K y4acTuio B NPOEKTax OCBOEHUS Yrie-
BOOOPOAHbIX PECYPCOB POCCUMCKON APKTUKW.
Ecnu B 90-e r. XX cTonetus n B nepsoe gecs-
Tnnetne XX| Beka onpegeneHHas 4acTb poc-
CUNCKOro 3HepreTM4eckoro coobLiectsa Ha-
Jeanacb Ha LUMPOKOE NPOoLOBMXEHNE 3apybex-
HbIX TEXHOMOrMM Ha POCCUNCKOM LUuenbde 1 Ux
JanbHenwee pa3sutne B Poccuun, To B coBpe-
MEHHOW reononnTnYeckon o6CTaHoOBKE 3TN Ha-
OeXObl 3Ha4YMTenbHO YMeHbLuunMcb. Kpome
TOro, AetarnbHblA aHanuMa rnonuTuKK 3apybex-
HbIX KOMMNaHWM B npegbigyLimMe rofdbl Ha poc-
CUNCKOM pPbIHKE HE OaeT OCHOBaHU OTMETUTb
nx 6ONLLLOro XernaHus nepegasaTb CBOU Tex-
HOMOrMM POCCUNCKUM napTHepam. [loaTomy,
Mo Hawemy MHEHWIo, cTpaTternyeckun nyTb
pasBUTUSA apKTUYECKUX SHEPreTUHecKux rnpo-
€KTOB — 3TO AeTalfibHbl, KPUTUYECKUN aHa-
N3 COBPEMEHHbIX MWPOBLIX TEHOAEHUMI pas-
BUTUS TEXHOMOIMM N TEXHUKU LN MOPCKMX
MecTopoXaeHnn HeddTU 1 rasa, onopa Ha oT-
€4EeCTBEHHYI0 MPOMBbILLIEHHOCTb U COo3[aHue
poccumncKkoro noaxona kK npobsieMe OCBOEHUSA
YrneBoAOpOOHbIX PECypCoB Lienbga 3amep-
3arLmx Mopen Ha 6ase YHMKanbHOro onbita
POCCUMNCKNX MUccnenoBaTenen u nokoputenemn
ApPKTUYeCKOro permoHa.

'YOKMHCKUI YHMBepcUTET cTan nepsbiM U3
POCCUNCKNX BY30B, B CTEHAX KOTOPOro 6bina Ha-
yaTa noaroToBKa KagpoBs AJ1s1 OCBOEHUS YrieBo-
[OPOOHbIX PECYPCOB KOHTUHEHTANIBHOMO LUENb-
da. Ewe B 70-x rogax XX Beka B yHuBepcuTe-
Te 6blna co3faHa kadenpa MOPCKOW reonoruu,
BbINYCKHWKN KOTOPOW, Hapagy C BbIMyCKHUKA-
MU Opyrux Kadegp yHuBepcuteTa, ctanu nep-
BOOTKpbIBATENSAMUN HEe(PTEra3oHOCHbLIX NPOBUH-
UM APKTUYECKOro pervoHa, BKIIloYasi KOHTU-
HeHTanNbHbIN LWenbd.



B vactHocTW, BbinyckHuk MHU nmern .M. 'y6-
kuHa 1955 roga Axkud MNaxxycosuny Manosuukuia
ctan naypeatoMm [ocymapctBeHHou npemun PO
1995 ropa 3a Hay4Hoe 060CHOBaHUE U OTKpbITUE
HOBOW KPYMHOM HehTErazoHOCHOW MPOBUHLMN Ha
wenbde 3anagHor ApKTUKM B KOHUe 80-x rogos
(LLIrokmaHoBCKOe ra3okoHgeHcatHoe u [Mpupas-
JIOMHOE HE(PTAHOE MecTopoXaeHws). Ele ogHm
BbIJAIOLLMMCS  BbIMYCKHUKOM [YOKMHCKOro  YHU-
BepcuteTa 6bin Bacunun TuxoHosuy [Mogrumés-
KWH, NOL, PYKOBOLCTBOM KOTOPOro OTKPbITO 36 Me-
CTOpOXAeHW rasa B fAmano-HeHeukom okpyre, B
TOM 4mcrie Kpy3eHLUTEepHOBCKOe, XapacaB3alCKoe,
HoBo-lMopToBckoe, KOxxHO-Tambenckoe ra3okoH-
JeHcaTHoe MecTtopoxaeHve n ap. A B 2006 rogy
BbIMNYCKHWK yHMBepcuTeTa Pasunb Ynbcarosuy
MaraHoB B TpeTun pa3s ctan naypearom [ocynap-
CTBeHHoM npemmn P® 3a pa3paboTKy v NpoMbILL-
JIeHHoe BHefpeHWe paunoHasTbHbIX KOMIJIEKCOB
reonoro-reon3NYECcKmMX NCCnenoBaHnin n 3Koa-
PEKTUBHBIX TEXHOINOTMA CTPOUTENBCTBA MOPCKMX
CKBaXXVH.

B 1984 rogy Ha kadbenpe aBToMartmsauuu
NPOEKTUPOBAHNA COOPYXEHUIN HEPTAHONW U ra-
30BOW MPOMBILLIIEHHOCTN OTKpbITa crneuuarb-
HOCTb «MopcKne HedhTerasoBble COOPYXEHUS»,
B pamMKax KOTOpOMW Ha4anacb noarotoska cre-
LManmncToB Nno KOHCTPYMPOBAHUIO U CTPOUTESb-
CTBY MOPCKUX HeTerasoBbIX COOPYXEHUHN,
BKIHOYaa MOpCKMe TpyoonpoBsogbl.

A cniycTtst HemHorum 6ornbLue 10 neT, B 1998 .
Ha dhakyrneTeTe pa3paboTkM HePTSAHbIX U ra3o-
BbIX MECTOPOXAeHUn 6bina co3gaHa Kadeppa
OCBOEHUSI MOPCKUX HepTerasoBbIX MECTOPOX-
OEHWN, OpueHTMpoBaHHasA Ha MOAroTOBKY Ma-
rMCTPOB — CreLmanncTos, obnagaroLLmx Komme-
TEHUMSAMN MHOrOBapuMaHTHOro aHanusa u rpo-
€KTMPOBaHUSA CIIOXHbLIX MHOronpodusibHbIX CU-
cTeMm, Bnagerowmx 3HaHUsIMMN O HOBEWLLIMX TeX-
HOMOrmsX MOpPCKOro 6ypeHus Ha ApKTUYECKOM
wesnbde, cosgaHnn MnoaBOAHbIX HETHAHLIX W
rasoBbIX MPOMbICIIOB C UCMOMb30BaHMeM pobo-
TU3NPOBAHHBIX TEXHONOTMYECKUX KOMIMJIEKCOB.

B HacTosiLee BpeMs BbINMYCKHUKN YHUBEPCU-
TeTa paboTaloT B BeOyLLMX KaK POCCUNCKNX, TaK
1 3apy6exHbIX HedTerasosbix KOMNaHuAX, 3a-
HMMAaILWNXCA OCBOEHMEM HedTerasoBbIX pe-
CypCOB LUenbga.

Mexnay Tem, HOBble BbI30Bbl, C KOTOPbIMU
CTOSIKHYIUCb POCCUNCKME ra30BUKU N HEPTAHU-
KU B ycrnosusix ApkTu4yeckoro Liensda, Tpedy-
10T HOBbIX MAen U NoaxodoB O obecneyeHus
6e30nacHoro 1 apPeKTUBHOrO OCBOEHUS yrre-
BOOOPOOHbIX KNaaoBbIX POCCUNCKON APKTUKM.

CerogHa Mbl HaxoguMMcs B CamMOM Hadva-
1le nNyTu, OQHaKo yxe o4eBuieH geduumT Kea-
NINOULMPOBAHHBIX  CMeunanucTos, UMEeIoLLMX
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aszBumue kadpoBozo nomeHuuaLa OLa peasu3auiiil apKmuueckux npoekmos

Over 60% of Arctic shelf resources cover
Russian territories. They comprise over 2345
billion bbl o.c. with 80% stored as gas. The
most of hydrocarbons deposits (70%) are
accumulated in Barents, Dechora, Kara and
Okhotsk &eas. Morecover, Barents and Kara
deposits mainly have gas and condensate, while
Dechora stores oil, and Okhotsk is rich with oil
and gas.

shelf and further development of them, in the current geopolitical climate,
such hopes have diminished considerably. Moreover, detailed analysis of
foreign companies’ policies in previous years on the Russian market gives no
reasons to expect them willing to share their technologies with the Russian
partners. The fact makes us think that the strategic course of development
of the Arctic energy projects seeks a detailed critical analysis of the current
global technological trends in oil and gas exploration, based on the Russian
industry and Russian approach to the problem of frozen water area deposits
explorations with focus on the experience of the Russian experts and the
explorers of the Arctic.

Gubkin University became the first of all Russian universities that initiated
training courses of the specialists to develop hydrocarbons deposits of the
continental shelf. As early as the 1970s, the University established the De-
partment of Marine Geology, whose graduates, along with the graduates of
other departments of the University, became the discoverers of the oil and
gas-bearing provinces of the Arctic region, including the continental shelf.

In particular, Yankif Panhusovich Malovitsky, a graduate of Moscow Oil In-
stitute named after |.M. Gubkin of 1955, was awarded the 1995 Russian Fed-
eration State Prize for the scientific justification and discovery of a new large
oil and gas province on the Western Arctic shelf in the late 1980s (Shtokman
Gas Condensate and Qil Deposit). Another outstanding graduate of Gubkin
University was Vasily Tikhonovich Pribyakin, under whose direction 36 gas
fields have been opened in the Yamal-Nenets district, including Krusenster-
novsk, Harasavay, Novo-Portovsk, South-Tambai gas condensate deposits,
etc. In 2006, Ravil Ulfatovich Maganov, a graduate of the University, for the
third time won the State Prize of the Russian Federation for the develop-
ment and industrial implementation of rational complexes of geological and
geophysical research and eco-efficient technologies for the construction of
marine boreholes.

In 1984, the specialty «Offshore Oil and Gas Constructions» was opened
at the Department of Automation of Oil and Gas Structures, that started train-
ing of specialists in the design and construction of offshore oil and gas con-
structions, including maritime pipelines.

A little over 10 years later in 1998, the Department of Offshore Oil and Gas
Development was established based at the Faculty of Oil and Gas Field De-
velopment, focused on training of Master’s degree students who would have
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Upstream: Exploration and Exploitation
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Perspective projects

. 1. Center on hydrocarbon
1. Sumulator of shelf drilling operator exploitation management
Module “Coastal shelf development” * 2. Digital learning platform
Module “Shoal shelf development™
Module "Deep sea shelf development™
Module "Marine gas condensate field"

petrography”™

of oil and gas conditioning
2. Center on sea drilling

“Mineralogy, crystallography,
3. Mathematical modeling software

4, Drilling rig simulator DrillSim-5000

1. Well workover simulator

2. Well development and
exploitation simulator

o 3. Gas transportation conditioning
simulation complex

& 4. Oil transportation conditioning
simulation complex

5. Deep water drilling simulator NOV

Midstream: Transport

P =] =
& 1.Virtual marine pipeline

- =

multifunctional

< 2o IEE
= .

1. Oil and gas pipeline system
control and dispatcher center

v g training simulation
Ml center e e ==Y

Downstream:

Processing and Distribution _ ! Virtusl LNG plant

® 2. Virtual GP plant

1. Virtual refinery
— stationary simulation complex

® 3, Simulator of gas production trading s to be developed

® 4. Human resource management

_ system simulator

Figure 1.
Multifunctional simulation center on operating with digital twins of the oil
and gas ground and offshore equipment

a competence in multipart analysis and design of complex multidisciplinary
systems, as well as be aware of the newest technologies of offshore drill-
ing in the Arctic shelf, and development of underwater oil and gas fields via
robotic processes.

At present, the University graduates work in the leading oil and gas com-
panies, both Russian and foreign, that develop oil and gas resources of the
shelf.

However, new challenges faced by the Russian gas and oil companies in
the Arctic shelf require new ideas and approaches to ensure the safe and
efficient development of hydrocarbon deposits in the Russian Arctic.

Today we are at the very beginning of our journey, but the shortage of
well-qualified personnel with experience in designing and operating offshore
mining equipment under Arctic conditions has already become evident. It is
expected that the demand for such specialists will only be increasing, which
proves that the offshore mining course is a very promising field for specialists
since it gives them unique opportunities for professional development and
career advancement.

The training of high-level specialists requires systematic and regular col-
laborative cooperation of both Gubkin University and Russian oil and gas
companies. That is why in 2019, within the framework of the Program of
Priority Works in Gubkin University on the high-tech equipment and materi-
als with the focus on the activities of the group of companies «Gazprom»,
approved by the Deputy Chairman of the Board of PAO «Gazprom» V.A.
Markilov and the Rector of Gubkin University V.G. Martynov, an «Underwa-
ter Production Complex» REC was created.

The first steps in the implementation of the Center’s plans became an ad-

software can be installed to a
simulation complex

OMbIT MPOEKTUPOBAHUA N 3KCryaTaumm obopy-
JoBaHua onsa wenbdoBon J06bI4YN B YCNOBUAX
ApKTUKKN. B panbHenwem cnpoc Ha Takux crie-
unanucToB 6ydeT TONbKO BO3pacTaTk, YTO Je-
naeT HanpasrneHne wenboBor [06bIMM Kpan-
He NepcrneKTMBHbIM ANS CneumManucTos, fasas
WM YHUKanbHbIE BO3MOXHOCTU Ans npodyeccuo-
HasIbHOro pPas3BUTUA U KapbepHOro pocTa.
[MoprotoBka BbICOKOKIACCHLIX CMeLmManucTos
TpebyeT niaHoOMepPHOW U perynapHo COBMeCT-
HOM paboTbl KaK CO CTOPOHbI 'YOKNMHCKOro YHU-
BepcuTeTa, Tak N CO CTOPOHbLI POCCUNCKNX KOM-
naHun TOK. MimeHHo noatomy B 2019 rogy B
pamkax [MporpamMmbl MPUOPUTETHBLIX PaboT no
cospaHwuio PI'Y HedpTh 1 raza (HUY) nmenn U.M.
['y6KMHa BbICOKOTEXHOMOIMMYHOrO 060pPYyaoOBa-
HWS1 U MaTepunarnos Mo HanpaseHUaM fesATerb-
HOCTU rpynnbl KOMNaHWin «a3npom», yTBepx-
neHHou 3amecTtutenem lNpeacenatens MNpasne-
Hua MAO «[asnpom» B.A. MapkenoBbiM 1 pek-
Topom N'y6kuHckoro yHusepcuteta B.I'. MapThbli-
HOBbLIM OblN1 CO3[aH Hay4HO-06pa3oBaTesibHbIN
ueHTp «lMoaBoaHble 0O6bIYHLIE KOMMIEKCHI».
[MepBbiMM WaramMn no peanusadun MnnaHoB
paboTbl LleHTpa ctana gononHuTensHas obpa-
3oBarernbHasa nporpammMa «BeepgeHue B cucte-
Mbl NOOBOOHON A06bIYM YrNIEBOAOPOAOB», UHU-
unmnposaHHaa B 2020 rogy B 'YGKMHCKOM YHU-
BepcuteTe coBmecTHO ¢ MNMAO «[a3npom». OHa
JOMmKHa cTaTb OCHOBOM Ons 6yaylien maru-
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MepcnekTUBHbIE NPOEKTHI

1. Tpesamep-#muTaTop KanHTansHOM PEMOHTa

wenndosoR A00bMH MECTOROHABHWA YTIe8040p0808 CHEAHMHM
Mogyne «Nipubpeknoe ocaoenve ® 2. InexTpokHan obpazosatentHan 2. Tpesamep-HMUTSTOR OCBOEHMUA
WEABHOBOD MECTONOKASHMA® nnatopma tMuHepanona, ¥ SHCTUTYATALMIA CHBIMMH
Mogyns sMENKos0OHDE OCHOEHWE vt - -
WEAbHOBOTD MECTOPOWIEHHA® KPHCTANNOrPagHA, NETROTPa & 3, HomneioTepHO-TREHAXEPHBIH HOMAABHC
Moayns afayfokosoanoe ocaoeHne 3. MporpammHbii KoMRAEKE ERREEXCIOMBMC FERA: C-TEHN U
WenbPoBOrD MECTORORIEHMAS MATEMATHYRCKOND MOLETHPOBAHKA ® 4 KTH nogrotoBs Hedim i TpascnopTy
Mogyne e MOpCHOS rasoROHASHCITHOE NPOLECCOs NOGMOTOBKM HedTH M rasa
MECTOROHARHHE 4, TpeHasEpHER LEHTP yNPasneHna
2. Uentp mopokorno Gypenws cxpasHoi Drill5im-5000

. 5. Mopcsoi Byposon Tpesamep NOV T ——
Midstream: TpaHcnopTUpPOBKa PR

® 1. BupTyanbHbliH MOPCHON rasonpoaog,

Downstream: nepepabotka
W pacnpegeneHue

B T
1. UghTp npoussogerBerHo-qMeneTYe pokoro
YNpanseHMA TRYDOMPOBOAKbIME CHETEMINM
_‘:‘?: - HedTH M raza

1. Bupryanskeid HI3
—— CTALMOHAPHLIE TDEHAMBDHEIE HOMABKCH!
e BEAETCA paspaboTea

133080 OTRACAM B0IMOMHE YCTAHOBHA NPOTPAMMHORD
& 4. CHMYNATOP CHCTEMB! YTIDSBNEHWA KOMIBKEE B TPEHAKEDHDIR
NEPCOHANGM ueHTp

CTEpPCKOW rporpamMmel, fas TONYOK A1 pasBu-
TUA 3TOrO MEepPCrneKTUBHOIO HarnpasneHus rnop-
rotoeku. lNapannensHo ¢ paspaboTkon obpa-
30BaTernbHOro Kypca COBMECTHO CO crieuynanu-
ctamum MAO «lasnpom» nOeT akTMBHas NoAro-
TOBKa y4e6HO-MeToANYECKNX MaTepuarnos, Ko-
TOpble 6yayT odpopMIieHsl B dopmarte y4ebHbIX
Noco6uU 1 OTAESbHBIX HaYYHbIX Y NOMYNSAPHbIX
cTarten no AaHHOMY HarpasJieHUIO NOArOTOBKN.

He MeHee BaXHbIM MPOEKTOM fIBMIAETCA CO3-
naHve coemecTHo ¢ MAO «lasnpom» MHOro-
PYHKLMOHAIBHOIo y4e6HO-TPEHAXEPHOro LieH-
Tpa no pabéoTte ¢ UMPOBLIMUA ABOVNHMKAMWN Ha-
3eMHbIX U MOPCKUX TEXHONOMMYeCcKUX O6bLek-
TOB He@TerasoBoro Komrjsekca, KOTopblin Mo-
3BOJINT CYLLIECTBEHHO MOBLICUTbL Ka4eCTBO nofg-
FOTOBKW M MOBbILLEHNA KBanMukaumm cneum-
arMcToB MNpU peLleHnn y4ebHO-TPEHNPOBOYHbIX
NPakTUKO-OPUEHTUPOBAHHLIX 3adady B yCro-
BUSIX, MakCUMasibHO MPUOMMXKXEHHBbIX K pearsib-
HbIM, a TakXe MO3BONUT OCYLLECTBNATL Mare-
MaTU4eCKoe MOLENMPOBAHNE TEXHONOMMYECKMX
npoueccoB wWenbgoBbix 06bekToB NAO «las-
npom» 1 NAO «as3npom HedTb», 06ecneynBas
ONTUMU3aLMIO NMPON3BOACTBEHHbLIX MPOLIECCOB
(puc. 1).

CoemecTHO ¢ TAO «HOBAT3K» ocyulecT-
BNAETCH akTyanu3auus U COBepLUEHCTBOBaHNe
nporpamMmmbl MarmcTepckom noaroTosku «Kpuo-
reHHble TexHonormm u obopynoBaHve ra3oBow

Puc. 1.

MHOrogyHKLNOHANBHbIA Y4e6HO-TPEHAXKEePHbINA LIEHTP Nno paboTe

C UM POBLIMI JBONHUKAMU HA3EMHbIX U MOPCKUX TEXHOMOMMYECKINX
06bEKTOB He(pTEra3oBoOro KoMneKca

ditional educational program «Introduction to the system of underwater hy-
drocarbon mining», initiated in 2020 in Gubkin University altogether with PAO
«Gazprom». It is expected to be the basis for future Master’s degree program
and push towards development of this perspective course. In the meantime,
another project is going on with the specialists’ of PAO «Gazprom» active
cooperation to build-up and prepare teaching materials, which will be elabo-
rated in the format of study guides and independent scientific and popular
articles in this field of training.

PAO «Gazprom» is also taking part in another important project to create
multifunctional simulation center on operating with digital twins of the oil and
gas ground and offshore equipment. This will greatly increase the quality of
the students’ training due to intense close to actual cases and ability to model
technological processes of the shelf objects of PAO «Gazprom» and PAO
«Gazprom neft», providing production processes optimization.

In collaboration with PAO «NOVATEK?>, the University is updating and im-
proving Master’s training program «Cryogenic Technologies and Equipment
of the Gas Industry», which is aimed at training specialists in liquefied natu-
ral gas (LNG). Such specialists are undoubtfully important to implement the
company’s current projects, while Arctic LNG 2 project suggests training with
focus of the Arctic shelf features. At the same time, the training is comple-
mented by searches and applied research by the Masters and university
professors, which ensures their greater involvement in the specifics of PAO
«NOVATEK> projects.

In addition to the main teaching process, Gubkin University regularly con-
ducts advanced training programmes in which specialists from oil and gas
companies acquire the skills needed to work on the Arctic shelf. Their list is
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Puc. 2.

Hay4Ho nccnefoBaTenbCKoe CyaHo

3D ceitcmopasBseaku «MBaH MyoKuH»

Figure 2.

3D seismic survey research vessel «lvan Gubkin»

getting bigger every year, taking into account the specific wishes of Russian
and foreign oil and gas companies eager to train their employees (PAO «NC
«Rosneft», PAO «Gazprom», PAO «Gazprom Neft», JSC Zarubezhneft,
Joint Venture Vietsovpetro, Petrovietnam and others). To enhance the com-
petence of the university lecturers in the subject matter field the University
sends them on-the-job training at offshore and coastal infrastructure facilities,
where they are not only exposed to new technological solutions, but also dis-
cuss possible collaborative research activities that might be implemented in
order to increase the production rate and thus decrease expenses.

It is obvious that every year the interest of States in the natural wealth of the
Arctic is growing rapidly for the region has great potential for the development
of both the entire Russian industry and the oil and gas production complex.
In particular, the international community today is well aware that the Arctic
continental shelf of the Russian Federation is one of the most promising and
perspective areas in terms of exploration and exploitation of hydrocarbons in
XXl century.

The concept formulated by M.V. Lomonosov in the XVIII century that «the
power of Russia will be grown by Siberia», today can be changed — the pow-
er of Russia will be grown also by the Arctic.

From this point of view, the training of highly qualified specialists and the
conduct of scientific research in the field of the development of the Arctic
shelf is a highly relevant and demanded task, therefore Gubkin University will
always be active to lead in this direction, using all scientific and pedagogical
potential accumulated in 90 years of its existence. Il
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oTpacnu», KoTopas HarpasneHa Ha MOAroToB-
Ky CMeumanucToB MO CXWXKXEHHOMY MpPUPOOHO-
My rasy (CII). Boctpe60oBaHHOCTb 3TUX CRELM-
anncToB He BbI3blBAeT BONPOCOB B CBA3W C pea-
nu3aumen TekyLLMX MPOEKTOB KOMMNaHun, a npo-
ekT Apktuk CIIN 2 nogpasymeBaeT NoproTos-
Ky CneunanMcTtoB MMEHHO C y4eToM creumndu-
kn ApkTuyeckoro wenbga. Mpu 3ToM y4ebHblin
npouecc OOMOSHAETCH BbINOSIHEHMEM MOUCKO-
BbIX U MPUKNAAHbIX NCCNEAOBAHUIA cunammn ma-
rMCTPaHTOB M npenojasaTesfiel yHnBepcuteTa,
4yTo obecrneuymaeT 6onbllee UX BOBJIeYEHME B
crneundunky Npou3BOACTBA, XapaKTepHOro Ans
npoektoB NMNAO «<HOBATOK».

MoMmmo ocHoBHOro y4ebHoro npouecca y6-
KWHCKWIA YHUBEPCUTET pPErynsipHo peanusy-
eT nporpamMMbl MOBbILLEHWNA KBanudukaumm, B
paMKax KOTOpbIX crneumManncTbl HeddTera3osblixX
KOMMaHu o6peTaroT HaBblKM U YMEHUS, HEOO-
xogumble gns paboTbl HA APKTUYECKOM LUEfb-
de. CNMCOK 3TMX Mporpamm € KaxapiM rogom
paclmpsieTcs, y4uTbiBas KOHKPETHble MoXe-
NaHna pPOCCUMNCKNX N 3apybexxHbIX HedTeraso-
BbIX KOMMaHWI, XenatoLLmMxX NpoBeCTn 06yyeHne
csonx cotpygHukoB (MAO «HK «PocHedTb»,
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MAO «[asnpom», NMAO «lasnpom HedTb», AO
«3apybexHedTb», CI1 «BbercoBnetpo», K
«PetroVietnam» n gp. 310, B TOM Yncne, Nnpmeo-
ONT K He06XOOUMOCTU NOBbILLATL YPOBEHb KOM-
NeTeHTHOCTW NpenoaBaTtenen yHnBepcuTeTa B
npeaMeTHoOW obnactn NyTeMm UX HanpasleHus
Ha CTaXWPOBKM Ha 0O6LEKTHI LernbdoBon 1 be-
peroBor MHAPACTPYKTYPbI, IO OHU HE TONbKO
3HAKOMSATCSH C HOBbIMU TEXHONMOMMYeCKUMn pe-
LWEeHNAMKN, HO N OBCYXOAIT BO3MOXHbIE CO-
BMECTHbIE Hay4YHO-UccnegoBartenbckne pabo-
Thbl, KOTOPblE MOTYT 6bITb BbIMOSHEHbI B UHTEPE-
cax KOMMaHui C Lefblo NOBbILLIEHUS TEXHOMO-
MMYHOCTW MPOU3BOACTBA, YTO, Kak CrnefcTeue,
NPUBOONT K CHUXKEHWUIO U3OEPXKEK.

OueBnaHO, YTO C KaX4bIM FrOOOM MHTEPEC ro-
CcynapcTB K NpuvpodHbiM 6oratctBaM ApPKTUKU
CTPEMUTENBLHO BO3pacTaeT — PernoH obnagaer
60MbLUNM NOTEHUMANOM AN pa3BUTUSA Kak BCEN
POCCUICKOM MPOMBILLNIEHHOCTW, Tak U ONs He-
(PTeraszofobbiBaloLLlero KOMMsekca, B YacTHO-
CTU cerofHs MMPOBOE COOOBLLECTBO MpeKkpac-
HO NMOHUMAET, YTO APKTUYECKNA KOHTUHEHTAb-
HbI Wenbd Poccuinickon depepauunm aBnseT-
CS OHOW U3 caMbIX NEepPCneEKTUBHbLIX TEPPUTO-
pur B nnaHe passefku U Oo6blYK YrieBogopo-
noB B XXI| Beke.

Woesa, cdhopmynuposaHHasa M.B. JlomoHoco-
BbIM B XVIIl Beke 0 TOM, 4TO «MoryLiecTso Poc-
cum npupacTtaTtbe 6yget Cunbupblo», cerogHs, B
XXI Beke MOXeT 6bITb JOMNOSIHEHA — MOryLLe-
ctBo Poccum 6ymeT npupacrartb Takxke u ApKTu-
KOW.

C 3TOM TOYKM 3peHUs NOAroTOBKA BbICOKO-
KBaNMPULMPOBAHHbIX KaapoB W npoBefdeHue
Hay4HbIX MCCnegoBaHUM B 0611acTU OCBOEHUS
ApKTnyeckoro Lwenba SBNAeTCA KpanHe ak-
TyanbHOM U BOCTPebOBAHHOW 3ajayei, noato-
My [YOKMHCKUIA yHUBEPCUTET B 3TOM Hanpas-
NeHnn 6yfeT Bcerga 3aHUMaTb aKTUBHYHO, NU-
OMPYIOLLIYIO NMO3ULMIO, UCMOMb3Ya BECb Hay4HO-
negarorm4ecknin NoTeHumarn, HakonmeHHbIn 3a
90 net cBoero cyujectsosaHus. Il
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HOBOCTHU

CEBEPHbI/ ®10T U Pro NMPOBELYT COBMECTHVYIO
APKTUYECKYIO SKCMNEAMLIMIO B 2020 roay

CeBepHbIi hnoT coBMECTHO ¢ Pycckum reorpachuyeckum o6LiecTBoM
(PrO) npoBepyT TpeTbi0 COBMECTHYH) apKTU4YEeCKyl 3JKCMeguuuvio B
2020 ropy. 06 aTom coo6Lun KomaHayowmin CeBepHbIM hnioTOM BULE-
apmupan AnekcaHpp Moucees B MHTEpBbIO «KpacHow 3Be3ge».

«B HbIHelWHeM rofy, korga otmedvaetca 175-netme Pycckoro reorpacduye-
CKOro o6LLiecTBa, Mbl MaHUPYEM YKPENUTL TpaauLMn U NPOBECTU HOBYHO KOM-
NJIEKCHYIO 3KCMeauLMIo Ha apxunenaru ApKTUKK, MOCBATUB €€ Cpasy HECKOJIb-
KUM MaMsATHbIM gatam: 75-netuo Benukon MNo6enki, 110-netuio Mpporpadum-
yeckon akcnepmumm CesepHoro Jlegosutoro okeaHa, 120-netmto Pycckon no-
nApHoW akcneguumun n 145-netuio Bnagumunpa PycaHosa», - otmeTun Movcees.

«BoeHHocnyxalume dota, [ENCTBYA NAEHOM K Nedy ¢ Hay4HbIMU rpynna-
Mu PO Ha apKTU4ecKkux 0CTpoBax, PEKOHCTPYMPYIOT MapLUpYTbl NEPBONPOXOA-
LiEB, BOCCTAHABNMBAIOT NaMATHUKM UCTOPUN U KyNbTYpPbl, BbIMOHSAOT 3KOMIOMU-
Yeckue, 6UONIOrMYECKME U OpYrue UCCNefoBaHus», - 3akno4nn Movcees.

UctoyHuk: https.//tass.ru/

THE NORTHERN FLEET AND RGS WILL CONDUCT
A JOINT ARCTIC EXPEDITION IN 2020

The Northern Fleet, together with the Russian Geographical Society
(RGS), will conduct a third joint Arctic expedition in 2020. The commander
of the Northern Fleet, Vice-admiral Alexander Moses, reported this in an
interview with “Red Star”.

“This year, when the 175th anniversary of the Russian Geographical Society
is being celebrated, we plan to strengthen traditions and conduct a new complex
expedition to the Arctic archipelago, dedicating it simultaneously to several
memorable dates: the 75th anniversary of the Great Victory, the 110th anniversary
of the Hydrographic Expedition of the Arctic Ocean, the 120th anniversary of
the Russian Polar Expedition and the 145th anniversary of Vladimir Rusanov” —
noted Moiseev.

«The Fleet, working side by side with the RGS scientific teams on the
Arctic islands, reconstruct the paths of pioneers, restore historical and cultural
monuments, carry out ecological, biological and other research», concluded
Moiseev.

Source: https//tass.ry/
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Kypchbl
NOAroTOBKMN

K NONSAPHLIM
MOPCKUM
onepauusam

Xaiike Jlexkum, fupekTop YnpasneHus 6e30nacHOCTM Ha MOpe,
MexzyHapoaHas mopckas opraHusauus (MMO)

lanc Ban gep I'paady, 3amecTuUTeNb AMPEKTOPA MO 3KCMNyaTaLUNOHHOIA
0e30MacHOCTH 1 4YeN0BE4ECKOMY hakTopy, YnpasneHue no
6esonacHoct Ha mope, MexxayHapoaHas mopckas opranusauus (MMO)
Munton bappon-lleppuko, cCOTPYOHUK TEXHUYECKON CNYXObI,
YnpasneHue no 6esonacHocTy Ha mope, MexxayHapoHas Mmopckas
opraHusaumsa (IMO)

O6nazaTtenbHbIM  (PakTo-
pom ana 6e3onacHon Ha-
BUraumMm B apKTUYECKUX
BOAAX SIBMSIETCA Hann4ve
Yy MOPSKOB XOpOLUen nog-
rOTOBKW, BaXHY pPosb
B OpraHuM3aumm KOTOPOW
urpaet MexpyHapogHas
Mopckas — opraHusauus
(MMO),  TpeHupyroLLas
MOpPSIKOB anst paboTbl Ha
cydax B apKTU4Yeckou WU
aHTapKTUYECKOW 30Hax.
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B npuoputetax MMO HenameHHO cToUT obe-
cne4vyeHne 6e30MacHOCTM Kopabnewm u 3awmTa
HETPOHYTOW YESIOBEKOM MPUPOAbl APKTUKM U
AHTapKTUKK. VIMeHHO nostomy 12 rmasa Mex-
OYyHapoAHOro Kofekca Ansi CynooB, SKchiyatu-
pyembIx B nonsapHbix Bogax (MonspHbI KOAEKC)
«YKOMMNeKToBaHMe 3KuMnaxa W MNoAroToBka»
TpebyeT, 4TOObl KanuTaHbl, CTapLuMe MOMOLL-
HUKX M NMua M3 4YMcra KoMaHaMPCKOro cocra-
Ba, HECYLLME HaBUrauMOHHYIO BaxTy Ha cypax,
NPOLUM MNOArOTOBKY C LieSIbio NMOnyyYeHnst CooT-
BETCTBYIOLLMX HaBbIKOB, OTBEYAIOLLNX 3aHUMa-
€eMOI OO/MKHOCTK, a TakxXe MPUHATMA Ha cebs
06513aHHOCTM U OTBETCTBEHHOCTU, C YHETOM MO-
noxeHunn KonseHuum n Kogekca NAMHB (Mex-
JyHapogHasi KOHBEHUMSI O NOArOTOBKE W AMMNIIO-
MMUPOBaHMM MOPSIKOB U HECEHUM BaXTbl).

MuHuMmanbHble TpeboBaHWs Ansa noaroToB-
KM 1 KBanudmkaumm KanmtaHoB WU BaxTEHHbIX
onLepoB, HECYLLINX CNyXOy Ha kopabnsx, Xo-
OAWKMX B apKTUYECKUX Boaax, ObInN NMPUHSTLI B
Hosibpe 2016 roga Komutetom MIMO no 6e3o0-
NacHOCTWN Ha MOPE 1 cTann ob6a3aTenbHbIMU CO-
rnacHo V rnaebl KonBeHumn NMAMHB.

B 2017 rogy MO Ttakxe paspabdoTtano baso-
Bbll M PacluMpeHHbIN Kypcbl NOAroTOBKM AN
paboTbl B MNonspHbIX Bogax Ans NOMOLLWM opra-
HU3aUMaM, 3aHMMatOLLIMXCSl MOPCKOM NoaroToB-
KOW, B pa3paboTke KOMMETEHTHOCTHbIX MOAro-
TOBUTESIbHBIX MPOrpamMm U O6GHOBIIEHUM YXKE CYy-
LLIECTBYOLLIMX.

MMO n MuHuctepctBo TpaHcnopTta KaHagbl
[OroBOPUNUCH O NPOBEAEHUM YETbIPEX CEMMHA-
pOB ANl HapallMBaHMA NoTeHUMana B permoHax
no BCEMY MUpPY, 4TO 6bINI0 NponucaHo B Memo-
paHoyMe 0 B3anMOMOHUMaHUN Mexay CToOpoHa-
Mu. Llenb cemrHapoB 3akno4aeTcs B NogroToBs-
Ke cneunanucToB ANs COCTaBieHWUs U MpoBe-
OEHNs1 KYPCOB M Mporpamm AJisi MOPSIKOB, OCY-
LLECTBNAIOLUNX CBOK OEATENbHOCTb B MONSp-
HbIX Bogax, n addeKTMBHON peanunsauumm [lo-
NAPHOro Kogekca.

MmaBHasa 3agaya TakuMx pPervoHanbHbIX CemMu-
HapOB MO MNOArOTOBKE CMELMaNNCTOB — OKa3aTb
MOMOLLIb CTpaHaM W opraHm3aTtopamM MOPCKMX
KYpPCOB B 3aKpensieHnM HaBbIKOB N NPUOBpeTe-
HUN HOBbIX 3HAHWWA NpenofaBaTenen u ux pe-
anusaumm B npouecce pa3paboTky KOMMNETEHT-
HOCTHbIX NOArOTOBUTESIbHbIX MPOrpamMm, 06HOB-
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NEeHnN CyLeCcTBYOLLMX KYPCOB U MOAEepHu3a-
unn nposedeHns cneukypcos MIMO (BasoBblii 1
PacwmpeHHbIi Kypcbl NOArOTOBKM K MNiaBaHuio
B [onsipHbIX BOAaXx).

OTOT NPOEKT COOTBETCTBYET HOPMaM U CTaH-
gaptam VMO, koTopoe sBnseTcd crneunanm-
3npoBaHHbIM nogpasgeneHnem OOH, oTteeT-
CTBEHHbIM 3a onpepgerieHne MexXxayHapoaHbIX
cTaHOapToB 6e30MacHoOCTU, 3alinTbl U Nog-
OEPXKN MexOyHapoOHOro CygoxXoAcTea un oxpa-
Hbl BOLHOMW cpefbl, U nosydyaeT (OUHAHCOBYIO U
3KCMNEepTHYIO NOMOLLL CO CTOPOHbI KaHaab! ans
obecneveHns adpdekTMBHON peanusaumm [lo-
NAPHOro Kofekca.

SEAFARERS TRAINING
FOR POLAR WATER
OPERATIONS

Heike Deggim, Director Maritime Safety Division, International Maritime
Organization

Hans van der Graaf, Deputy Director for Operational Safety and Human
Element, Maritime Safety Division, International Maritime Organization

Milton Barron-Perrico, Technical Officer, Maritime Safety Division, Inter-
national Maritime Organization

Well-trained seafarers are essential for safe navigation in polar wa-
ters and the International Maritime Organization (IMO) has been playing
its part in the training of seafarers on ships operating in polar waters.

The safety of ships operating in polar waters and the protection of the pris-
tine environments of the Arctic and Antarctic regions have always been im-
portant matters on IMO’s agenda. Accordingly, chapter 12 of the International
Code for Ships Operating in Polar Waters (Polar Code), on manning and
training, provides that companies must ensure masters, chief mates and of-
ficers in charge of a navigational watch on board ships operating in polar wa-
ters have completed appropriate training, taking into account the provisions
of the STCW Convention and its associated STCW Code.

The mandatory minimum requirements for the training and qualifications of
masters and deck officers on ships operating in polar waters were adopted
by the Maritime Safety Committee in November 2016 and have become
mandatory under chapter V of the STCW Convention.

In 2017, IMO also developed two new model courses on Basic and Ad-
vanced training for ships operating in polar waters to support maritime train-
ing bodies in organizing and developing competence-based training pro-
grammes and updating existing programmes.

IMO and Transport Canada, by means of a Memorandum of Understand-
ing, agreed to deliver four regional capacity-building workshops around the
world in order to train trainers in the preparation and delivery of training pro-
grammes for seafarers on ships operating in polar waters and the effective
implementation of the Polar Code.
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The regional train-the-trainer workshops aim to assist States and their mar-
itime training providers in enhancing the skills and competence of maritime
instructors to develop competence-based training programmes, update ex-
isting programmes and improve the delivery of specific IMO model courses
(Basic and Advanced training for ships operating in polar waters).

The project harnesses IMO’s competence as the United Nations special-
ized agency responsible for setting global standards for the safety, secu-
rity and facilitation of international shipping and the protection of the marine
environment, and benefits from Canada’s financial support and expertise in
supporting the effective implementation of the Polar Code.

The funds provided by the Government of Canada serve to deliver regional
capacity-building workshops around the world, as follows:

» Canada (September 2019);

* Chile (November 2019);

* Republic of Korea (planned for 2020);

* Russian Federation (planned for 2020).

Cpencrtea, BblOefeHHbIE MPaBUTENbCTBOM
KaHapgpl, HaueneHbl Ha opraHn3aumio u npoee-
OEeHNe pervmoHasnbHbIX CEMWHAPOB B Crnegyto-
LLIMX permoHax:

* KaHafa (ceHTsbpb 2019);

* Yunn (Hos6pb 2019);

* lOxHas Kopes (3annaHvposaHo Ha 2020);

* Poccunckas ®Pepgepaums (3annaHMpoBaHO
Ha 2020).

B 2019 rogy 66110 NpoBeieHO ABa ceMuHapa:
e KaHapa (9-13 ceHTa6psa 2019) — B cemu-
Hape npvHuMMarno yyactne 11 generaTtos us 7
ctpaH (barambl, Kanaga, Ywnn, Oauua, Uc-
nanpus, MHgua, Amanka), Bknwodas npegcra-

Ipynna y4yacTHUKOB
cemuHapa B Kanapge

Human gesoueces development poe the implementation of Aectic pezo jects

2.0 2 0

lMpoBegeHre MeponpuUATUA  OCYLLECTBISANOCH
npy noppepxke Mopckoro ynpasneHus Ka-
Hagbl B MopckoM MHCTUTYTE B COHT-[KOHC B
HetodbayHoneHge (Marine Institute, St. John'’s,
Newfoundland).

[MaBHbIN YyNop B NpoLlecce ceMnHapa ctaBus-
CA Ha TOM, Kak 3(OEKTUBHO UCMOML3OBaTL B
o6yyeHun knoyeBble cpepctea MO, copep-
Xallume nosioXeHus u rnpasuna ona kopaénewn,
OENCTBYIOLLMX B MONSAPHLIX BOAAX, B OCO6EHHO-
CTn B ApKTrKe. 3Tn cpeacTaa BKIO4anu B cebs
TEXHUYECKMNE Npe3eHTauun, n3yyeHme Kemcos 1
«KabWHETHbIX» Y4eHWU, OTPaboTKy cLeHapues
Ha HaBWrauMOHHbLIX TpeHaxkepax U feTasbHbIN
0630p pervoHarnbHbIX MOCTAHOBIIEHUN N UX Tpe-
60BaHuI ONs MOAroTOBKU U cepTudmumposa-
HWUS1 MOPSIKOB, paboTaroLLuX B NOMAPHLIX BOAAX.

* Yunu (18 — 22 Hoab6psa 2019) - B cemuHape
npuHumano y4vactue 19 generaTtoB 13 8 cTpaH
(ApreHtuHa, bpasunus, Yunn, Konymbéus, Ok-
Bagop, Mekcuka, [lMaHama, [llepy), Bkntoyas
npeacrasuTenen NpaBuTeNsLCTB N MOPCKMX aka-
gemuii. lNposefeHve MepornpuaTUS OCYLLECT-
BNAnocb npu nogaepxke Mopckoro ynpasne-
Hus Yunm B MopckoM TpeHnpoBo4HoM LleHTpe
B Banbnapauco (CIMAR).

B npouecce cemnHapa OCHOBHOE BHUMaHWe
YOEnsAnocb ToMy, Kak addeKTMBHO MUCMONb30-
BaTb B 06y4eHun KroyeBble cpepctea VMO,
cofiepXaLLme rMosioXeHus n npasuna Aansa kopa-
6neu, 0ENCTBYIOLLNX B NOMAPHbLIX BOAAX, B YaCT-
HOCTM B AHTapKTuKe. 3TW CpeacTBa BKMOYanm
B ceb6s TeXHUYeCKMe npeseHTaunm, pasdop «kKa-
OVHETHLIX» YYeHUW, OTpaboTKy cueHapueB Ha
HaBUrauUMOHHbIX TPeHaxepax U AeTanbHbIn 06-
30p pernoHarbHbIX NOCTaHOBIIEHUI N UX TPebOo-
BaHWUN.

Training group of
participants in Canada

BUTENEN NpaBUTENbCTB U MOPCKUX akagemui.




Ewe pgBa cemvHapa nnaHWpoBanocb Mpo-
BECTU B MapTe M MIoOHe Tekyllero roga B HOx-
Ho Kopee n Poccun COOTBETCTBEHHO, OfHa-
KO B CBSI3V C NMaHOEMMWEN, BbI3BAHHOW BUMPYCOM
COVID-19, 37K 3aHATMA NPULLNIOCHE NEePEeHECTW.
Ha paHHbI MOMEHT MX NPOBEOEHNE HAMEYEHO
nocne ceHtabpa 2020 roga; npeasapuTenbHble
JaTbl MeponpuaTuii 6ygyT OroBOpeHbl CTOPOHa-
MM MUCXOASA U3 OUHAMUKM Pa3BUTUSA COOLITUIA U
MeXAyHapoaHou o6ctaHoBku. Bonee nogpo6-
Has MHopmaums No AaHHbIM CO6bITUAM Nped-
CTaBfieHa Huxe:

* lOxHas Kopesi. Oxungaetcs, 4To B CEMMHA-
pe NpuMyT y4acTue generatbl n3 9 ctpaH (Ae-
ctpanus, NHgusa, Ningoxeaus, Anonusa, Manan-
3usa, Hoeasa 3enaHgmsa, OununnuHbl, HOXHasn
Kopesi, CuHranyp), Bknoyas npencraBuTenen
NpaBUTENLCTB N MOPCKMX aKaaeMui;

* Poccuiickas ®epepauma. Oxugaercs, 4to
B CeMuHape npumyT yyacTtue peneratbl u3 11
ctpaH (OcTtonus, duHnaHgma, OpaHums, ep-
MaHwus, Jlutea, Hngepnangel, Hopserus, Monb-
wa, LWeeuns, Poccuiickaa ®epepaums, Benu-
KobpuTaHus), BKNOYas npeacrasuTenen npa-
BUTENLCTB 1 Mopckux akaaemuii. Il

A p K T U 4 € C K 0 €

0 06 0 3 p € H un e

19

Ipynna y4yacTHuKoB
cemMuHapa B Yunu
Training group of
participants in Chile

The two workshops delivered in 2019 were:

e Canada (9 to 13 September 2019) — The workshop was attended by 11
participants from 7 countries (Bahamas, Canada, Chile, Denmark, Iceland,
India, Jamaica), including representatives from Governments and maritime
academies. It was arranged in cooperation with the Maritime Authority of
Canada and was held in the Marine Institute, St. John’s, Newfoundland.

The training focused on how to effectively implement key IMO instruments
containing provisions for ships operating in polar waters, with particular focus
on the Arctic. It included technical presentations, case studies and table-top
exercises, simulations on a navigation simulator and a detailed outline of re-
gional regulations and requirements for training and certification for seafarers
on ships operating in polar waters.

e Chile (18 to 22 November 2019) - The workshop was attended by 19
participants from 8 countries (Argentina, Brazil, Chile, Colombia, Ecuador,
Mexico, Panama, Peru) including representatives from Governments and
maritime academies. It was arranged in cooperation with the Maritime Au-
thority of Chile and was held in the Marine Training Centre (CIMAR), Val-
paraiso.

The training focused on how to effectively implement key IMO instruments
dealing with ships operating in polar waters, with particular focus on Antarctic
waters, including regional regulations such as the Antarctic Treaty. It com-
prised technical presentations, table-top exercises, simulations on a naviga-
tion simulator and a detailed outline of regional regulations.

Two workshops were scheduled to be delivered in March and June of this
year, in the Republic of Korea and the Russian Federation, respectively.
However, due to the COVID-19 pandemic, these workshops had to be post-
poned and the plan is to reschedule them after September 2020, depending
on developments, with any potential dates to be agreed as tentative for the
time being. More details for these planned workshops are set out below.

* Republic of Korea —The workshop is expected to be attended by partici-
pants from nine countries (Australia, India, Indonesia, Japan, Malaysia, New
Zealand, Philippines, Republic of Korea, Singapore), including representa-
tives from Governments and maritime academies;

* Russian Federation — The workshop is expected to be attended by par-
ticipants from eleven countries (Estonia, Finland, France, Germany, Lithu-
ania, Netherlands, Norway, Poland, Sweden, Russian Federation, United
Kingdom), including representatives from Governments and maritime acad-
emies.
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CeBepHbIi (ApKTn4eckunin) bepepanbHbin yHMBepcuteT nmern M.B. JTomo-
HOCOBa Kak HOBbIA Hay4YHO-06pa3oBaTesibHbIA MIHHOBALUMOHHbIN LIEHTP B CU-
CTemMe BbicLLero obpasoBaHus ctpaHbl nossunca 10 net Hasag no Ykasy
MpeaungeHTa Poccuinckon ®epepaummn «O cospaHmnm doegepasbHbIX YHUBEP-
cuteTtoB B CeBepo-3anagHom, MpreomkckoM, Ypanbsckom v [anbHeBOCTOY-
HOM chbefepanbHbIx okpyrax» (Ne 1172 ot 21 okTabpsa 2009 roga). Cenge-
TENbCTBO O roCyAapCTBEHHOW peructpaumm nony4veHo 8 uioHa 2010 roga, u
3Ty gaty Mbl cuntaem dHEM poxaeHns CADY.

Mepen denepansHbiMU By3amMu Obinia NocTaBsieHa obLuas 3ajadqa: passutme
CUCTEMBI BbICLLErO 06pa30BaHNA 1 HAYKW B pervoHax asnsi o6ecrneyeHms aKo-
HOMWYECKMX, coUmMarnbHbIX U MEXAYHAPOLHbIX MHTepecoB Poccun. ApkTuye-
CKWI BEKTOP CTas OCHOBOMoMaratoLwmmM B ONpeaesieHNn OCHOBHbIX NOMUTUK
Halllero yHmBepcureTa.

Enena Bnapumuposna Kyapswosa,
Pektop CeBepHoOro (ApKTI/ILIeCKOFO) Onupasicb Ha 6oraTtbiii ONbIT U TPagULMK

Cbep'epa”bHoro yHMBepCMTeTa BY30B-NpeLLeCcTBEHHMKOB, 3a NporaeHHoe fe-
M.B. /1 catunetme CA®Y ctan gparBepoM WHHOBaLWU-
MMeHW IVI.D. JIOMOHOCOBA, OHHOr0, TEXHOJIOrMHYECKOro 1 CoLManbHoOro pas-

)J..d)I/IJ'I.H., npod)eccop BUTUA PErMoHa, aBTOPUTETHLIM YYACTHUKOM
MEXZYHapogHOro avasnora, 3KCnepToM Mo ap-
KTMYECKOW TeMaTuke.
CAQ®Y paboTaeT, BbIMOSIHSASA CBOK MUCCUIO MO
o6ecrneyeHno HaumMoHasbHbIX MHTEpPecoB Poc-



cuun B ApKTUKE nocpencTsoM pa3Butus o6paso-
BaHMs U MCCNefoBaHUn MUPOBOIO YPOBHSA. 3a
10 net (c y4étom Bbinycka 2020-ro roga) ou-
nnombl CA®Y nony4unun 6onee 45 000 yeno-
BeEK, B TOM yucne 6onee 6 000 - Agunnomebl C OT-
nn4mem.

CA®Y BepeT noarotoBKy CrneunanucToB
0N OCBOEHUS N Pas3BUTUSA CEBEPHbIX Teppu-
TOPUA MO WHXEHEPHbIM, TEXHUYECKUM, MmaTte-
MaTU4YeCKUM, €CTECTBEHHO-Hay4YHbIM U ryma-
HUTapHbIM HarnpasneHusM. B coctaB yHuBep-
cuteTa BXOoOsAT CceMb Bbiclumx wkon, ABa Kor-
nepxa, Tpu unmana - B CeBepoOOBUHCKE,
Kopsixme un HapbsiH-Mape. 310 cepbesHble
Hay4yHO-06pa3oBaTefibHble CTPYKTYpbl C OaB-
HUMU  TpaguuMaMn U MHOXECTBOM Hay4HO-
nuccnenoBatenbCKUX HanpasfieHu, BKoYas
MexaucuunnuHapHsele. B nporpamme passutus
Kaxiov BbiCLUEN LLIKOMbl, WHCTUTYTa UNKN KOS-
nenxa 3anoxeHa apKTnyeckas coctaBnsoLLas.

B yHuBepcuteTe peanunsyetca okono 400 o6-
pasoBaTefibHbIX nporpamm, na Hux 100 - ap-
KTWYECKOW HarnpasfnieHHocTu. BecHon 3Toro
roga By3 YCMeLIHO MpOLWéNn npouenypy rocy-
0apCTBEHHOW akKpeauTaumm ob6pasoBaTesibHON
JesarenbHoCcTU. PocobpHaa30p Bbigan Mnosoxu-
TenbHble 3aKI4YEeHUA CPOKOM Ha 6 NeT 0 CooT-
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. JIOMOHOCOBA:

10 nert pa3BuTus
Ansa oéecnevyeHus
HaLNOHANbHbBIX
uHTepecoB Poccun
B ApKTUKE

NARFU named after
M.V. Lomonosov: ten
vears of development
at the service of
national interests

in the Arctic

Elena Kudryashova - Rector of the Northern (Arctic) Federal University
named after M.V. Lomonosov, Doctor of Philosophy, Professor

Northern (Arctic) Federal University named after M.V. Lomonosov
as a new innovative center of science and education in the country’s
higher education system emerged 10 years ago according to the Rus-
sian Federation President Decree “On the establishment of federal
universities in the Northwestern, Volga, Ural and Far Eastern Federal
Districts” (No. 1172 as of October 21, 2009). On June 8, 2010, the uni-
versity was issued its certificate of incorporation, and we now con-
sider this date to be the birthday of NARFU.
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All federal universities were entrusted with the same task: develop-
ment of higher education and science in the regions in order to secure
economic, social and international interests of Russia. The Arctic vec-
tor is crucial for the identification of our university’s main policies.

Drawing upon the ample experience and traditions of its predecessors, in
the past decade NARFU has become a key driver for innovative, technologi-
cal and social growth of the region, a well-regarded party in the international
dialogue, and an expert in the Arctic-related subject areas.

NARFU has undertaken the mission of securing Russia’s national interests
in the Arctic by means of world-class education and research. In the last ten
years (including 2020), more than 45,000 students have received NARFU
diplomas. Of them, more than 6,000 have graduated with distinction.

NARFU provides training in engineering, technology, mathematics, natu-
ral science and humanities preparing specialists for the development and
exploration of northern territories. NARFU comprises seven higher schools,
two colleges and three branches located in Severodvinsk, Koryazhma and
Naryan-Mar, respectively. These are important scientific and academic
units with long-standing traditions and expertise in various fields of study,
including those of interdisciplinary nature. Each higher school, institute or
college has its own development agenda, which contains an Arctic com-
ponent.

The university delivers around 400 training programs, of which 100 are
Arctic-oriented. This spring, NARFU successfully passed the procedure of
state accreditation of its educational activities. The Federal Service for Su-
pervision in Education and Science issued positive conclusions for the term
of six years certifying compliance of training programs provided by NARFU
with the requirements set forth in the Federal State Educational Standards.

The decade in the making allowed the university to significantly expand its
infrastructure. In 2014, we erected a building to accommodate an Intellectual
Center and a Scientific Library — a modern multicultural complex where ev-
eryone can work, study, engage in research, prepare for classes, develop
their hobbies, or just rest. Apart from library offices, our Intellectual Center
is a home for the Museum of Recreational Science and the NARFU History
Museum. With support from our partners, we have designed industry-spe-
cific endowed rooms: Solovetsky Museum-Preserve, Kenozersky National
Park, Russian Arctic National Park, Pinega Nature Reserve named after
Holy Righteous John of Kronstadt, and some others.

A new nine-storeyed dormitory ready to accommodate 464 students was
opened in Arkhangelsk on June 1, 2019, in the presence of Alexei Kudrin,
Chair of the Accounts Chamber and of the NARFU Board of Trustees, and
Grigory Trubnikov, First Deputy Minister of Science and Higher Education
of the Russian Federation. A modern dormitory intended for 450 students is
now being built in Severodvinsk.

In order to train skilled professionals and conduct research for the benefit
of the Russian Federation Arctic zone, NARFU has established and is con-
stantly developing innovative scientific infrastructure comprising the centers
for shared use of scientific equipment “Arctic” and “Neurophysiology” along
with research institutes, technology hubs and laboratories.

As far as personnel training is concerned, we put special emphasis on
the contemporary study modes, such as academic and scientific complex
expeditions. Training of specialists for the region involves research and ac-
quisition of new knowledge and practical skills in the real-life conditions of
high latitudes. Key scientists, professors, post-graduate, master and bach-
elor students work shoulder to shoulder during these expeditions. Different
university units have organized around 60 various expeditions since 2010.
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BETCTBUM BCEX 0O6pasoBaTesibHbIX MporpamMm,
peanmsyembix CADY, TpeboBaHmnam OIrOC.

3a MNpoOMAeHHOe [ecATuneTMe YHUBEPCU-
TeT CEepbE3HO YKPenun UHAPPaCTPYKTYPHYIO
6a3y. B 2014 rogy noctpoeH WHTennekTyarb-
HbI LEHTP - Hay4yHas 6ubnuoteka CADY, aT0
COBPEMEHHBIA  MYNBTUKYNLTYPHBIA KOMIMEKC,
rae MOXHO 3aHMmaTbCA Yy4eOHOM U Hay4Ho-
nccnenoBaTenbCKon paboTom, roToBUTLCA K 3a-
HATUAM, pas3BMBaTb CBOW YBMEYEHUS U OTObl-
xaTb. B Hawem NHTennekTyansHOM LeHTpe no-
MUMO BUBNNOTEYHBIX OTAENOB HaxoamnTcsa «My-
3ei 3aHuMaTesbHbIX Hayk» U Myseln mnctopum
CAQ®Y. lMpu noppepXxke napTHEPOB CO3OaHbI
TeMaTu4eckne WMeHHble ayguTtopumn: «Coro-
BELIKOro Myses-zanosefHvka», « HauuoHanb-
Horo napka «KeHosepckun», HaunoHanbHOro
napka «Pycckas Apktuka», «[TMHeXcKui 3ano-
BegHuK», CB. [NpaBegHoro NoaHHa KpoHwTaar-
CKOro v gpyrue.

B ApxaHrenscke 1 uioHs 2019 roga B npucyT-
CTBUM pykoBoguTens C4eTHOM nanartbl, npeace-
patens lNMoneuntensckoro coeeta CADY Anek-
cesa KygpuHa n nepsoro 3amectutens MuHu-
cTpa Hayku 1 Bbicllero oépasosanHua P® pu-
ropusi Tpy6HmKoBa 661110 OTKPBLITO HOBOE [EBS-
TUITAXHOE 06LLEXUTUS, paccyuTaHHOe Ha 464
mMecTa. CoBpemeHHoe obLlexuTne Ha 450 mecT
ctpoutca n B CeBepoaBUHCKe.

[na noaroToBkM KafpOB BbICOKOW KBanudu-
Kaumm n nNpoBefeHUa Hay4dHbIX UccnenoBaHuin
B uHtepecax ASP® B CADY cospgaHa v passu-
BaeTCcA COBpPeMeHHasi Hay4HO-MHHOBaLMOHHas
UMHpaCcTpyKTypa, BKMo4Yawwasa LieHTpbl Kor-
NEKTUBHOrO MONb30BaHUS Hay4HbIM 060pPYy-
JoBaHneMm «ApkTuka» wu «Henpodmasnoro-
rms», HaydHo-uccnegoBatenbCKue UHCTUTYThI,
MIHHOBaLIMOHHO-TEXHONOIMYECKNE LIEHTPbI U Na-
6oparopum.

Mpn nogrotoBke KagpoB 0CO60OE BHMMaHWe
Mbl yaensemM COBpPeMeHHOMYy copmarty obyde-
HUS1 — KOMMIEKCHbIM Hay4YHO-06pa30BaTeNIbHbIM
akcneguumaM. Yepes wvccnefoBaHus, nonyye-
HWEe HOBbIX 3HAHUN N NPaAKTUYECKUX HABLIKOB B
peanbHbIX YCNOBUAX CEBEPHbIX LUMPOT Mpouc-
XOAMT MpoLecc NogroToBKM crieunanncTos ong
pervoHa. B akcneamumsix B TECHOM COTPYAHUYe-
CTBe paboTaloT Befylne y4éHble, npenogasa-
Tenu, MarncTpaHTbl, acnupaHTbl U cTygeHTbl. C
2010 roga noapasfeneHns yHueepcuTteTa npo-
BeNn okono 60 pasnuyHbIX SKCneguuun.

OpuH 13 3HaKOBbIX MPOEKTOB - 3KCneanums
«ApKTUYECKMI NnaBy4umn yHnBepcutet» CADY,
n3BecTHas pfaneko 3a npegenamu Poccuw.
[MpoeKT yHMBepCcUTET OpraHM3yeT COBMECTHO C
Pocrugpometom u Pycckum [eorpadmyecknm
0O6LEeCTBOM Ha Hay4HO-UCCe[oBaTeNbCKOM



cyoHe «[podheccop MonyaHoB». 3a BOCEMb
net (2012-2019 rr.) npoBegeHo 12 akcneamumin
«ApPKTUYECKOro MraByyero YyHUBepcuUTeTa».
Y4yacTHUKamu npoekTa ctanu 6onee 600 yeno-
BeK, N3 HMX okoro 300 — CTydeHTbl U3 pasHbIX
yHMBepcuTeToB Poccun 1 3apybexHbIX By30B-
napTHEPOB (B TOM uncne 61 cTygeHT u3 3apy-
6eXHbIX cTpaH - GuHnaHauu, Weeuuun, Hopee-
rmn, OaHuuv, TepmaHun, ®@paHumm, VcnaHun,
Wcnangum, CLWA, Kanagel, Bpasnnum n LWeei-
uapum). 3a 3TV rogbl Uccnegosarenn NpoLLn
okono 38 000 MOPCKMX MUSIb.

3a rofbl OeaTenbHOCTN B YHUBEPCUTETE Mo-
SIBAUSIUCb COBPEMEHHbIe NroLwanku, BocTpebo-
BaHHbIEe He TOJIbKO CTyAeHTaMu 1 rnpenogasare-
NAMW, HO W XUTENAMW PErnoHa, rocTaMu yHu-
BepcuteTa: ['eonornyecknin Mysenm UMeHn aka-
hemuka H.JlaBepoBa, TexHonapk, LieHTp aepe-
BSIHHOIO 30[4ecTBa 1 OepeBAHHOro JOMOCTpoe-
Hus, LleHTp domnaukm, Mysei npupofasl ApKTUKMY,
camas cesBepHas B CTpaHe YHuBepcuTeTcKas
«To4yka KuneHus» n gpyrue. B atom rogy B pam-
Kax pbepepasnbHOro npoekra «Ycnex kaxgoro
pebeHka» 6yneT OTKpbIT [JomM Hay4HOW Konna-
6opaunm (OHK) npu CADY, roe getm noMmmo
OCHOBHbIX LLUKOJbHbIX NPOrpamMmM CMOryT NPOUTH
0o6y4eHre Mo pasHbIM HarpasneHuaM: 6UoTex-
HOMOrus, reHHasa nHXxXeHepwus, IT-TexHonoruu.

B mione 2016 roga CA®Y BbICTYNWA nHULMA-
TOPOM co3faHva HaumoHanbHOro apKTu4ecko-
ro Hay4Ho-o6pasoBaTerfibHOro KoHcopuuyma.
CerogHs HAHOK o6bepuHseT 35 By30B, Ha-
Y4YHbIX opraHusauuin n nNpepnpusaTnini, BegyLLmx
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aszBumue kadpoBozo nomeHuuaLa OLa peasu3auiiil apKmuueckux npoekmos

One of the NARFU landmark projects is the Arctic Floating University
known far beyond the borders of Russia. This is a joint project of the univer-
sity with the Russian Federal Service for Hydrometeorology and Environ-
mental Monitoring and the Russian Geographical Society on the research
vessel “Professor Molchanov”. Over the eight years (2012-2019), there were
12 expeditions of the Arctic Floating University. More than 600 people partici-
pated in the project, of which around 300 were students of different Russian
and foreign partner universities (including 61 international students from Fin-
land, Sweden, Norway, Denmark, Germany, France, Spain, Iceland, United
States of America, Canada, Brazil, and Switzerland). In all these years, the
researchers covered 38,000 nautical miles.

Over the years of its existence, NARFU has developed a number of mod-
ern forums eagerly sought after not only by university students and profes-
sors, but also by those living in the region or visiting it, for instance: Geo-
logical Museum named after Academician Nikolay Laverov, Science Park,
Center of Wooden Architecture and Wooden House Construction, Center
of Physics, Center of the Arctic Nature, country’s northernmost university
“Boiling Point”, etc. This year, in furtherance of the federal project “Success
of Each Child”, it is planned to open a House of Scientific Collaboration at
NARFU — a place where in addition to compulsory school subjects children
will get the opportunity to study biotechnology, genetic engineering and in-
formation technologies.

Bctpeva akcneguuuu
«ApPKTUYECKMIA NNaBY41id YHUBEPCUTET»

Meeting of the expedition «Arctic floating University»
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In June 2016, NARFU initiated establishment of the National Arctic Re-
search and Education Consortium (NANOK). NANOK currently comprises
35 universities, research organizations and enterprises conducting activities
for the benefit of the Russian Federation Arctic territories. NANOK is aimed
at consolidating resources and competences in the fields of workforce train-
ing and scientific research of the region in order to ensure sustainable devel-
opment of the Russian Federation Arctic territories and strengthen Russia’s
leadership in the area of Arctic exploration and Arctic studies.

In cooperation with the Governments of the Arkhangelsk Region and the
Nenets Autonomous Area, industrial and scientific partners NARFU is sys-
tematically working towards the introduction of an interregional world-class
scientific and educational center referred to as “Russian Arctic New Mate-
rials, Technologies and Research Methods”. This center shall ensure the
evolvement of fundamental science and provide solutions to the applied and
practical tasks of exploring high latitudes for the sake of development of the
Russian Federation Arctic zone.

NARFU is a reputable arena for a state-wide and international dialogue.
The university holds around 100 international events annually. In 2011 and
2017, NARFU was a host to the international forum “Arctic: Territory of Dia-
logue”, which brought together prominent Russian and foreign politicians,
scholars and public figures.

The 5th International Meeting of Representatives of the Arctic Council
Member States, Observers, Russian and Foreign Scientific Community took
place in September 2015 on the NARFU premises.

In 2016, NARFU hosted the International Research and Practical Con-
ference: “Lend-Lease and Arctic Convoys: from Regional Cooperation to-
wards Global Coalition” dedicated to the 75th anniversary of the first Allied
Arctic Convoy “Dervish” arrival to Arkhangelsk.

Due to the COVID-19 pandemic, the 10th Anniversary Congress of the
International Arctic Social Sciences Association (ICASS) is postponed until
the next year. The university is ready to receive all the guests. The ICASS
congress takes place every three years to bring together scientists engaged
in the Arctic-related social and humanitarian research across the globe. This
is the first time when the Congress is going to be held in Russia. Arkhangelsk
will be the first Russian city, and NARFU — the first Russian university to host
the event.

The university is approaching the completion of its Development Program
for 2010-2020, which was approved by the Russian Federation Govern-
ment. The upcoming Development Program of the Northern (Arctic) Federal
University named after M.V. Lomonosov for 2021-2035 has already been
prepared. The Program was elaborated by eight issue-related teams com-
prised of the university staff and students with assistance from the Moscow
School of Management “Skolkovo” and our industrial partners.

The Program has put even more emphasis on the Arctic orientation of the
university, while reflecting NARFU’s unique role as the key scientific and ed-
ucational pillar during the period of Russia’s presidency in the Arctic Council
in 2021-2023. The document was submitted for consideration to the Russian
Federation Ministry of Science and Higher Education and the Ministry for the
Development of the Russian Far East and Arctic.

Northern (Arctic) Federal University named after M.V. Lomonosov shall
continue its activities as the center of training of highly skilled professionals,
scientific development and solutions to the applied and practical tasks of the
Arctic exploration. Il
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OeATeNbHOCTb B MHTepecax apKTU4YecKux Tep-
putopuii PO®. OearenbHoctb HAHOK Hanpas-
JleHa Ha KOHconMaaumIio PecypcoB N KOMMNETEH-
uun B cdrepe NoarotoBKM KagpoB U Hay4yHOro
U3yYeHUs pervoHa ans obecneyeHns ycTomyu-
BOr0 pasBuUTUA TEPPUTOPUIA APKTUYECKOM 30HBI
Poccuiickorn ®epepaumm 1 ykpenneHusa sepy-
wmx nosvumn Poccmn B 061acTM OCBOEHUS U
n3y4yeHns ApKTUKMK.

CA®Y coemecTtHO c [lpaButenbctsoMm Ap-
XaHrenbCckon o6nactu, HeHeukoro aBTOHOM-
HOro OKpyra, MHAYCTpUasbHbIMU N Hay4HbIMU
napTHépamu nNpPoBOAUT MNaHOMepHyo pabo-
Ty MO CO3OAHUMI0 MeXpernoHansHoro Hay4Ho-
06pasoBaTeslbHoOro LeHTpa MMPOBOrO YPOBHS
«Poccuinckan ApKTuka: HoBble MaTtepuarbl, TeX-
HONOrMM N MeToabl nccnegoBaHust». 3tot HOL
OOmKeH obecrneynTb Kak passutue yHOamMeH-
TanbHOW Hayku, Tak W pelleHve npuknagHbiX,
NPakTU4eCKNX 3agad OCBOEHMUS BbICOKUX LLMPOT
B MHTepecax pa3suTust ApKTUYeCcKom 30HbI Poc-
cunckon degepaunn.

CADY saBnseTca aBTOPUTETHOW MJIOLLALKON
015 BCEPOCCUICKOro U MeXayHapoaHoro ava-
nora. ExerogHo By3 nposogut okono 100 Mex-
OyHapoAHbIX MeponpuatTun. Ha 6ase yHusepcu-
Teta B 2011 1 2017 rogax npownvn MexpayHa-
ponHble apKTnyeckue opymbl «ApKTUKa — Tep-
putopua guanora», CcO6paBLUME W3BECTHbIX
POCCUICKUX U 3apyBEXHbIX NOSIUTUKOB, YYEHbIX
1 OBLLIECTBEHHbIX AeATenen.

B ceHTab6pe 2015 roga B CA®VY npowna ls-
Tag MexayHapopHas BCTpedya npefcraBuTe-
Nnen rocynapcTB — Y4neHoB APKTUYECKOro coBe-
Ta, CTpaH-HabnopgaTenen ApKTUYECKOro coBe-
Ta, POCCUNCKOWN U 3apy6eXHOM Hay4YHOWN OOLLie-
CTBEHHOCTW.

B 2016 ropy B CA®Y coctosnace MexpayHa-
pooHasa  Hay4Ho-npakTu4deckas KoHdepeHums
«JleHO-NM3 N apKTUYecKne KOHBOW: OT pervo-
HaslbHOro COTpyOHWYecTBa K rmobdarnsHOM Koanu-
Lnn», NOCBALLEHHan 75-neTunio npuxofa B ApxaH-
refibCK NepBoro COH3HOIO KOHBOS «[lepBuLL».

M3-3a naHgemmn Covid-2019 3annaHmpoBaH-
HbI 3TUM fieToM X 1o6unerHbin KoHrpecc Mex-
OyHapOO4HOW apKTUYeCcKoW accounaumm coum-
arnbHbIX HayK MepeHecéH Ha criefyroLlun rog.
YHMBEpCUTET roTOB MPUHATL rocTen. KoHrpecc
ICASS nposoguTcs pa3 B Tpu roga un cobuvpa-
€T BMeCTe Y4YeHbIX BCero Mmpa, 3aHumaroLmx-
Cs coumarnbHbiMU W FyMaHUTapHbIMU UCCIe-
posaHuaMn B Apktuke. B Poccumn KoHrpecc
NPonaér BriepBble, ApXaHresibCk CTaHeT nep-
BbIM poccuicknm ropogom, a CA®Y — nepebiM
POCCUACKUM YHUBEPCUTETOM, MPUHSBLUNM KOH-
rpecc MexayHapooHOW apKTUYEeCKOM accouua-
LK coumanbHbIX Hayk.
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HOBOCTHU

YHuBepcuTeT 3aBepLuaeT peanusaumio «[po-
rpammbl passutus CA®Y Ha 2010-2020 rr»,
ono6peHHyto [NpaButenscteom Poccunckom
®defepauun. Yxe rotoB NepcrnekTUBHLIA OOKY-
MeHT - Mporpamma passutua CesepHoro (Ap-
KTu4eckoro) cpegepanbHOro yHuBepcuteta
nmeHn M.B. JlomoHocoBa Ha 2021-2035 rogbi.
Onsa pa3paboTku Nporpammel 66111 CHOPMUPO-
BaHbl BOCEMb TEMAaTUYECKUX FPYNN C y4acTnem
COTPYOHMKOB 1 cTygeHToB CADY, npowrna ce-
pusi BCTpe4, AMCKYCCUW, CcTpaTern4ecknx cec-
CWiA, B TOM YUCHE C Yy4aCTUEM MOCKOBCKOM LLIKO-
nbl ynpaeneHsa CKOMKOBO M HaLIMX MPOMbILL-
NEHHbIX NapTHEPOB.

B lNporpaMmme apKTU4eCKUin BEKTOP YHUBEP-
cuTeTa onpefpeneH elle 6onee 4eTKo, oTpaxe-
Ha 1 ocobas posnib CADY kak OCHOBHOW Hay4HO-
obpasoBaTenbHOM 6a3bl B paMKax npeacepna-
TenbCcTBOBaHUA Poccun B ApKTUHECKOM COBETE
B 2021-2023 rogax. [JokyMeHT HanpasfieH Ha
paccMmoTpeHne B MUHMUCTEPCTBO HayKu U BbIC-
wero o6pasosaHusa Poccun n B MUHUCTEpCTBO
Poccunckon ®epepaumm no passutuio danbHe-
ro Boctoka n ApKTUKMW.

CeBepHbii  (ApkTunueckuin)  cbedepasbHbIi

yHuBepcuteT nmeHn M.B. JlomoHocoBa npogon-
XKaeT CBO AeATENIbHOCTb KaK LIeHTp NoAroToB-
KW BbICOKOKIIACCHbIX CMeLnanMcToB, pas3BuTUS
HayKu, pelleHus NpuknagHbiX U NpaKkTU4ecKmx
3aga4 ocsoeHus Apktvku. Il
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«PYCCKASA APKTVIKA» MEPEXOOUT HA «3EJIEHYIO» QHEPIETUKY

MoneBow ctauuoHap «Omera» HaLMOHanbHOro napka «Pycckas ApKTuka»
nepeBoOAsAT Ha NIETHUIA PeXUM paboThl. «XKU3HeaeaTeNnbHOCTb CTaHLMK C Mast
Nno OKTS6pb 6yAeT NoOpAepXKMBaTbC 3a CHET CONHEYHbIX 6aTapen», — pac-
CcKasan pykoBoautesb Haunapka AnekcaHap Kupunos.

CerogHs napk CamMoCTOATENBHO NMEPEBEN TPW OMOPHBIX MyHKTA Ha aflbTepHaTUB-
Hble MCTOYHVKV NUTaHWA B NieTHee Bpems. Bcero Ha Tepputopumn OOTNT ycTaHoB-
neHbl 1 paboTatoT 132 naHenu, nuTatoLmecs aHepruei conHua. OHn pacrnonoxe-
Hbl HA KPbILLAX 3AaHUIA, YTO MO3BONSET 3ALLMTUTL [OPOrocTosiLLiee 06opyaoBaHne
OT JMO60MBITHLIX 6erbix MeaBenen.B nepcrnekTvBe NnaHUPyeTCs NOMIHOCTLIO Nepe-
BECTW KpyroroguyHyto 6a3y «Omera» Ha MCMosb30BaHNE SKOOrMYECKU YUCTON
3HEPrum 1 0TKa3aTbCsl OT AN3ENBHOIO TONIMBA AaXe B TEMHbIE 3UMHVE MECALIbI.

UcTouruk: https/ru.arctic.ru/

RUSSIAN ARCTIC NATIONAL PARK SWITCHES TO GREEN ENERGY

The Omega field base in Russian Arctic National Park is transitioning to its
summer operation mode. “The station’s daily living from May to October will be
supported by solar panels,” said Alexander Kirilov, head of the national park.

To date, the park has independently switched three stations to alternative energy
sources during the summer time. All in all, the protected area has 132 working solar
panels. They are located on building roofs, which protects the costly equipment
from curious polar bears. According to the plans, the Omega base will switch over to
eco-friendly energy sources all year round and will not use diesel fuel even during the
dark winter months.

Source: https:/ru.arctic.rw/

3KOJOrNYHbIN PEATEHT AN OBNEMEHNS HEOTEAOBbLIHN
B APKTUKE CO30AJIN POCCUNCKUE YHEHBIE

YyéHble n3 KasaHckoro cpepgepansHoro yHusepcuteta (K®Y) cospanu
6uopasnaraemoe BELLECTBO, 3aMeisioLLee npoLecc obeAeHeHUs N Kop-
pO3uu Npy Ao6bIYe U TpPaHCNOPTUPOBKE HethTH B YCNOBUSIX APKTUKM.

Kak nosicHun 3aBkadegpoit paspaboTkv U SKCryatauum MecTOPOXOEHUN
TpyaoHou3Bnekaembix yrnesogoponos KOV Muxavn Bapdonomees, HOBOE BelLie-
CTBO CO3[aHO Ha OCHOBE XVTO3aHa — HETOKCUYHOro 61ononnMepa, nosy4aemo-
ro u3 xutmHa. MocKosbKy XMTO3aH He OKa3bIBAET HEraTUBHOMO BAMSHWS Ha OKPY-
XaroLLyto cpefy, YHEHbIE PEeLLN B3ATb €ro 3a OCHOBY MNP CO3AaHWN SKOSIornY-
HbIX HEOTENPOMBICIIOBbIX XMMNYECKMX peareHToB. ccnegoBaTtenu npoBenuy xu-
MUWYECKYIO MOOMMUKALMIO XUTO3aHa, Momny4uB 3a CHET STOro MogvdmLmMpoBaH-
HOE BELLIECTBO C BbICOKOM 3(PPEKTUBHOCTBIO B MPOLIECCax MHrMBMpoBaHus (3a-
MefJ1eHNs1) 06pa3oBaHVsA rMOpPaToB (KPUCTaNIMYECKON CTPYKTYpPbl U3 06NeneHeB-
LLEel BOAbI M ra3a) U Koppo3uu.

B npoekte nommmo vccnepoBatenei n3 KasaHckoro yH1BepeuTeTa y4acTBo-
BaJIM TaKXe NapTHEPLI U3 VpaHa, coenasLuvie KBaHTOBO-XMMUYECKUE PacyEThI.

Uctounuk: https:/ru.arctic.ru/

RUSSIAN SCIENTISTS DEVELOP ENVIRONMENTALLY SAFE AGENT
TO FACILITATE OIL PRODUCTION IN THE ARCTIC

Researchers at the Kazan Federal University (KFU) have developed
a biodegradable agent that slows down icing and corrosion during oil
production and transportation in the Arctic environment.

According to Mikhail Varfolomeyev, Head of the KFU Department for the
Development and Operation of Hard-to-Recover Hydrocarbon Deposits, the new
substance is based on chitosan, a non-toxic biopolymer derived from chitin. Since
chitosan does not affect the environment, scientists decided to use it as a basis
for the development of environmentally benign chemical agents for oil production. The
researchers chemically modified chitosan to obtain a substance that is highly active
in slowing down hydrates (crystal compounds of frozen water and gas) and corrosion.

In addition to the KFU researchers, the project was assisted by Iranian partners,
who carried out quantum-chemical calculations

Source: https:/ru.arctic.ru/
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CouuoKkynbTYpHbIE
npobnembl. /

N obpa3oBaHn
HapoaoB- « *¥
CeBepa’?. o

B HacTosiLLlee Bpems pelLeHne npobieM KOMMMIEKCHOro passBuTUs apKTuye-

| CKUX TEPPUTOPUNA, coumarnbHOW cdpepbl, HAYKM N TEXHOMNOMMI, YIy4LLeHusa Ka-

L =) 4yeCcTBa XWU3HU Mano4vmcieHHbIX Hapogos Cesepa, UX ganbHenLWwen nHTerpa-

4 LMW1 B MONUTUYECKYIO, SKOHOMUYECKYIO, KYNBTYPHYIO U Hay4HYIO cpeay ABMs-

i _ . eTCA OOHOW U3 NMPUOPUTETHLIX 3aday obecrneyeHns HaLumoHanbHon 6e3onac-
% HocTu Poccuiickoit Defepaumn.

Cepreit Anexcangposu4 boprosikos,

BEAYLLNIA aHANNTUK NabopaTopum aHann3a CoCcTOAHMS 1
nepcnekTus pa3sutus obpasosaHus PAO, conpencenaresb
Hay4HOro CoBeta «Teopums v NPakTUKa pa3BuTms
MEX3THUYECKUX OTHOLLIEHWI B 06pa3oBaTenbHON cpee»
Poccuitckoin akagemum o6pa3oBaHmns, NOYETHbIA PABOTHUK
BIMO P®, a.nen.H.




B cootBeTcTBUM ¢ DepeparnbHbiM 3akoHoM «O6
06LLMX NPUHLMNAaxX OpraHn3aummn o6LLMH KOpeH-
HbIX Mano4ucneHHbIx Hapogos Cesepa, Cnbu-
pu n JansHero Boctoka Poccuiickon ®epepa-
Unmn» B FPYMNy KOPEHHbIX Masfio4NCNEHHbIX Ha-
pogos Cesepa, Cunbmpn n OanbHero Boctoka
(Mano4ucneHHole Hapogbl Cesepa unn KMHC)
BXoOdAT 41 3THOCOB, HAXOASALLMXCSA NOL 0COObIM
noneYnTensCTBOM rocygapcraa.

3a nepuog mexay OByma Bcepoccuickumm
nepenucamMu HaceneHus (2002-2010 rr.) yuc-
nexnHoctb KMHC Bbipocna ¢ 244 TbiCc. Yen. oo
258 Tbic. 4en. OgHako aToT NpUPOCT Obin [o-
CTUIHYT B OCHOBHOM 3a CYeT NATU 3THOCOB —
HEHLEB, XaHTOB, MaHCW, 3BEHKOB W 3SBEHOB,
NPOXUBAIOLLMX B 9KOHOMMYECKM MpoLBeTato-

A p K T U 4 € C K 0 €
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Social and Cultural
issues and Education

of the Peoples of the
North

Sergey Borgoyakov, Lead Analyst of the Research Laboratory on Edu-
cation Development Perspectives, co-Chairman of the Scientific Council
“Theory and Practice of Promoting of Inter-Ethnic Relations in Educational
Environment” of Vocational Education Department of the Russian Acade-
my of Education, Honored Worker of the Higher Education of the Russian
Federation, Doctor of Pedagogic Sciences

Nowadays one of the prior goals to ensure Russian national secu-
rity is to resolve the issues of complex development of the Arctic ter-
ritories and its social, scientific and technological areas, improve the
quality of life of the small-numbered peoples of the North, as well as
to help them integrate into political, economic, cultural and scientific
communities.

Accordingto the Federal Law “On General Principals of Organization of
Communities of Indigenous Peoples of the North, Siberia and Far East of
the Russian Federation”, the indigenous peoples of the North, Siberia and
Far East (small — numbered peoples of the North) include 41 ethnic groups
under the special guardianship of the State.

Over the period between the Russian National Censuses of 2002 and
2010 the population of the Small Indigenous Peoples of the North has risen
from 244,000 people to 258,000 people. However, this increase was mostly
caused owing to 5 ethnic groups - the Nenets, the Khanty, the Mansi, the
Evenki, and the Even who live in the economically prosperous (due to the
extraction and trade of the natural resources) regions of the country. 24
ethnic groups have shown population decrease. The population of separate
groups within the Indigenous peoples of the North varies from 44,600 (the
Nenets) to 4,000 people (the Kereks).

The Russian national census of 2010 says that the Arctic region which
covers the territories of 8 constituent entities of the Russian Federation
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Wwmx (3a c4eT fobbluM M NPOLAXKM MPUPOAHBLIX
pecypcoB) perMoHax cTpaHbl. Y 24 HapofoB Ha-
6noJanocb COoKpalleHne HucneHHocTu. Yuc-
NEeHHOCTb OTAesbHbIX HapogoB BHyTpM KMHC
konebnetcs oT 44,6 TbiC. (HeHUbI) 0O 4 YenoBek
(kepekn).

B ApKTunyeckon 30He, K KOTOPOW OTHECEHbI
TeppuTopMn BOCbMU CYOBLEKTOB Poccuinckon
®defepauuu, No OaHHLIM NEpPenvucu HacerneHus
2010 ropga npoxwvsatT 82,5 ThiC. NpeacTaBu-
TENen 3TOW KaTteropum HaceneHms. 9TO HEHUbI,
YyK4K, XaHTbl, 9BEHbl, SBEHKW, CeJlbKymbl, caa-
Mbl, 3CKMMOCbI, OOfraHbl, YyBaHUbl, KETbI, Hra-
HacaHbl, toKarvpsbl, SHLbl, MaHCK, Bercobl, KOps-
KU1, UTENbMEHbI, KEPEKMN.

YucneHHOCTb HaceneHus, 3aHATOro Tpaauum-
OHHbIMW [nA UX NPEedKoB BMAaMun OeATesbHO-
CTW, CBfI3aHHOW C OJfIeHEBOACTBOM, Pbl6OJIOB-
CTBOM, MOPCKUM 3BEpPOO6OMHBLIM MPOMbICIIOM,
OXOTOW N cobMpaTesibCTBOM, CPaBHUTENBLHO Bbl-
COKa NLLb B OTAAJIEHHbIX Maro3acerieHHbIX ap-
KTUYeCKuX pervoHax. 1o oueHkam SKcnepTos
KO4Y€BOW UMW MOJTYKOYEBOW 06pas XU3HN BedyT
okono 28 Tbic. YenosekK. [Mpn 3aToM NuUwWb cpe-
OV HeHueB, OONMraHoB, YyK4Yenh n SHUEeB yaesb-
Hbll BEC 3aHATbIX B TPaOULMOHHLIX OTpacnsx
nocturaet 18-25%. Cpeam octanbHbIX npeg-
CcTaBUTENEen MasnodYUCIEeHHbIX HaApodoB ApKTU-
Yyeckon 30HbI Poccumn oH He npesbiwaeT 9-13%.
Mpunyem nopsigka 60% Ko4yoLlero HaceneHus
CTpaHbl NpuxoamTca Ha fiMano-HeHeuknin aBTo-
HOMHbIV oKpyr. Oona npepctasutenen KMHC,
pab6oTalLmnx B MNPOMBbILLIIEHHOCTU, COCTaBNs-
€T HeMHorum 6onee 9% oT obLlero ymcna 3a-
HATbIX.

Cerogna mmorue us asbikob KMHC sanecens B
«Kpachyio knury» gaspikop Poccuiickoit Deacparmm.
[lo noscueTam a8EKOBCIOB K KATCIOPUN «UCUC3AI0-
IUX>, <TIOUTU HMCPTBBIX> U «CHMESPTEIBHO OOMBHBIX?
oriecennl 20 asbkor KMHAC.

B cpasu ¢ mem, 4TO OfHIM 1B OCHOBHBIX (DAKTO-
POB MICHTUDUKALMN DTHOCA ABJACTCA dBBIK, U BO-
POC O ABBIKE ABJIACTCI YaCTBIO STHOHAMOHAD-
HOVI TIOJIMTUKY TOCYaPCTBA, BAKHYIO POJb B HOJU-
TUKE UJCHTUYHOCTH BHIOJHACT I8bIKOBOS OOPas0-
BAHNC.
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CoBpeMeHHble MOAEPHM3ALMOHHbIE MpoLeC-
cbl B cucteme obpasosaHus KMHC npoucxogat
B YCNOBUAX Iy60KOro M3MEHEHUs], KaK CoLMO-
KYNBETYPHOrO O6fvMKa STHUYECKUX OOLLIHOCTEWN,
TaK n xapakrepa ux oépasoBaTtesibHbIX NOTPe6-
HOCTEWN.

Mo dhopmaneHbIM KpUTEPUAM YpOBEHL Obpa-
30BaHus HaceneHus Poccun oguH mM3 cambix
BbICOKMX B Mupe. [lons HaceneHns 6e3 o6paso-
BaHWA U C Ha4asibHbIM O6LLUMM 06pa3oBaHUEM
cocTaBnsaeT MeHee 2% N C OCHOBHbIM OOLLUM
o6pasoBaHmeM — 9%. Cpegn KMHC HavanbHoe
obpa3oBaHue UMerT 8% HaceneHus, OCHOBHOE
obLiee obpasoBaHue — 24%. Taknum o6pas3om, B
LenomM ons ceesepsiH 6e3 06pa3oBaHus, a Tak-
Xe C HayasibHblM M OCHOBHbIM O6LIMM 06pa-
30BaHMeM B 3 pasa npesblaeT aHanornyHole
nokasartenu no cTtpaHe. [pn 3TOM cpean HeH-
LeB, UMerLLnX HavanbHoe obpasoBaHue 23%,
a OCHOBHOe 0bLLee o6pasoBaHune — 35%, cpe-
an xaHToB — 13% 1 27%, COOTBETCTBEHHO.

B Poccun Takxe BbicOKa O0Ms HaceneHus co
cpenHUM npodeccuoHarnbHbIM 1 BbICLLMM 06pa-
30BaHneM — 47%. Cpeagn KMHC aTtoT nokasa-
Tenb paBeH 36%. Bbicokyto aonto nuuy, co cpep-
HUM NPOodeCCnOHasIbHbIM U BbICLLMM 06pa3oBa-
HMEM MMeLOT Bencbl (48%), utenbmeHbl (46%)
n MaHcu (46%). Huskue nokasatenm no aTo-
My YPOBHIO 06pa30oBaHus UMEIOT HeHLbl (21%).

B uenom nokasaTtenu ypoBHs o6pasoBaHus
KMHC nocTtosiHHO noBblwlatotes. OpgHako, He-
CMOTPSA Ha O6LMN POCT YypPOBHA 06pas3oBaHus
Mano4vmcneHHbIx HapogoB CeBepa, OH 3amMmeT-
HO HUXe CpefHWX nokasaTenen no crtpaHe. B
CBSA3U C 3TUM 3aa4a MoBbILLEeHNs OOLLEen PYHK-
UMOHANbHOM rPaMOTHOCTU Cpeau OTAesbHbIX
rpynn KopeHHbIx HapogoB CeBepa He noTepsana
CBOEW aKTyarnbHOCTMU.

B HacTosiLlee Bpems BCe MasriovUCrieHHble
Hapogbl CeBepa MO YpOBHIO BnageHWs pyc-
CKMM $3bIKOM MOXHO OTHECTWU K rpynne C Bbl-
COKMM — MpakKTU4ecku MOrofioBHbIM — Bnage-
HMeM pycckum. Ecnun no gaHHbIM nepenvcy Ha-
cenexva 2010 roga cpean HepPYCCKOro Hacerne-
Hua Poccum gons nud, BRageroLwmx pycCKUM
A3bIKOM, paBHsnacb 96,2%, 10 cpean KMHC
— 98% (MaHcK — 99,9%, Bencbl — 99,7%, YyK4n
—99,5%, xaHTbl — 98,2%, 9BeHkU — 94,3%, 3Be-
Hbl — 93,6%, HeHupbl — 91,4%).

OpHOBPEMEHHO C pacLUMPEHUEM PYCCKOS-
3bl4MSA CHMXXAETCH YPOBEHb BNageHUs POAHbIM
A13bIKOM M NPOUCXOOUT YBENnYeHne Oonuv npeg-
ctasutenen KMHC, cuutarowmx pycckuin a3bik
pOAHbIM (ONS 3BEHKOB M 3BEHOB 7KYTUM pOA-
HbIM A3bIKOM SBNSAETCHA TaKXe AKyTCKuin). Ecnu
B 1959 rofgy TonbKO 15% KOpeHHbIX ceBepsiH Ha-
3Bann pycckumn A3bIK podHbiM, B 1989 rogy —



Today the most of the native
languages are listed in the
Red Book  of the Russian
Federation. Linguists consider
20 native languages as
endangered and  terminally
ll.
Since one of the main factors
in the identification of an ethnic
group is language and the issuc
of language is a part of the
State s ethno-national policy,
language education is playing
a vital role in identity policy.

36%, 10 B 2010 rogy — yxe 63%. CooTBeTCTBEH-
HO, cTana ymeHbluaTbes fons abopureHos Ce-
Bepa, Ha3bIBaKOLLMX POLAHbIM SI3bIK CBOEr0 3THO-
ca (76% — B 1959 rogy, 52% — B 1989 1 34% —
B 2010 rogy). OTHOcuTENBHO 6MarononyyHas
cutyaums y BencoB (60,9%) v HeHueB (49,1%).
VY 6onbwmHcTBa KMHC meHee nonoBuHbI Ha-
CENneHnst POOHbIM A3bIKOM Ha3Ban A3blK CBO-
el HauMoHanbLHOCTU, B TOM Yucne y 10 Hapogos
(MTenbmeHsbl, YyBaHUpl 1 Aap.) — MeHee 10%. lNMo
OaHHbIM Y4eHbIX, peasbHble MacluTabbl 9THOS-
3blkoBo accumunaumn KMHC ewle 6onblue,
TaK Kak OTEeYeCTBEHHbIE Nepenncu crado BbisB-
NS0T CTeNeHb A3bIKOBOW KOMMNETEHUMN Hacere-
HUS.

CeropgHsa MHorme n3 a3bikoB KMHC 3aHeceHb!
B «KpacHyo KHury» a3blkos Poccunckon ®epe-
pauun. Mo nogcyeTam A3bIKOBELAOB K Kareropun
«MCHE3ALMX», «[OYTU MEPTBbIX» U «CMep-
TenbHO 60/bHbIX» OTHeceHbl 20 a3bikoB KMHC.

B cBA3K ¢ TeM, YTO OOHUM U3 OCHOBHbIX hak-
TOPOB MaeHTUMKaumMm aTHoca ABNsgeTcs A3bIK,
N BOMNPOC O A3blKe ABMAAETCH YacTbio 3THOHALMO-
HaslbHOW NONMUTUKM FOCYAapCTBa, BaXKHYIO POsib
B MONNTUKE MAEHTUYHOCTM BbIMONHAET A3bIKO-
BOe ob6pasoBaHue.
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has 82,500 small-numbered
peoples living. They are: the
Nenets, the Chukchi, the
Khants, the Evens, the Even-
ki, the Selkus, the Sami, the
Eskimos, the Dolgans, the
Chuvans, the Kets, the Nga-
nasans, the Yukagirs, the
Enes, the Mansis, the Veps,
the Koryaks, the ltelmen, the
Kereks.

The population of the Peo-
ples dealing with their tradi-
tional crafts connected with
reindeer herding, fishery,
maritime  hunting, hunting
and gathering, is relatively
high only in faraway low-
populated Arctic regions. Ex-
perts estimate that about 28,000 people still live nomadic or semi-nomadic
life. Yet it’s only 18-25% of the Nenets, the Dolgans, the Chukchi and the
Enes occupied with traditional crafts. The rate of the other small-numbered
Peoples of the Russian Arctic does not come over 9-13%. Besides 60% of
nomads in the country covering Yamal-Nenets autonomous district. The
rate of the Peoples working in industries is about 9% of total employment.

Current modernization processes in education of the Indigenous Peoples
are being implemented in terms of vast changes both of their social and
cultural appearance and their educational demands.

Formal criteria characterize the educational level of Russian population
as one of the highest all around the world. The part of uneducated popu-
lation or population with primary general education composes less than
2%; and 9% as for basic general education. Concerning the Peoples of the
North, 8% of the people have primary general education, and 24% have
basic general education. Thus, the rate of the uneducated Peoples as well
as those with primary and basic education is 3 times more that the national
average. Moreover, for the Nenets the figures are 23% with elementary
education, and 35 % with basic general education; for the Khants it is 13%
and 27% respectively.

The Russian rate of people with intermediate vocational education and
higher education is also high enough and comprises 47%. As for the Peo-
ples of the North, the rate is 36%. The highest rate is seen among the Veps
(48%), the ltelmen (46%) and the Mansi (46%). The lowest rate is seen
among the Nents (21%).

Overall, the educational level of the Peoples is steadily increasing, but
despite of the generally seen increase in this level, it is till significantly lower
than the national average. This proves that the tasks on education improve-
ment among certain groups of the Indigenous Peoples remain relevant.

Nowadays all the Peoples of the North can be concerned as highly edu-
cated in terms of their proficiency in Russian language with almost total
amount of Russian-speaking population. Referring to the Russian National
Census of 2010, the rate of the non-Russians, speaking Russian language
was 96.2%, and among the Peoples of the North the figures were 98%
(the Mansi - 99.9%, the Veps — 99.7%, the Chukchi — 99.5%, the Khants —
98.2%, the Evenki — 94.5%, the Evens — 93.6%, the Nents — 91.4%).

Alongside with spreading of the Russian-speakers, mother tongue pro-
ficiency is declining and the number of the indigenous people considering




L

Human gesoueces development poe the implementation of Aectic pezo jects

30 . Arctic

rev.iew - 6

Russian language their mother tongue is growing up (the Evenkis and the
Evens of Yakutia consider Yakut language their mother tongue as well). In
1959, only 15 percent of the Indigenous North Peoples identified Russian
as their mother tongue, in 1989 it was 36 percent, and in 2010 it became
63 percent. Consequently, the proportion of Aboriginal people in the North
who identify their native language as mother tongue has begun to decline
(76% —in 1959, 52% —in 1989 and 34% — in 2010). The situation is rel-
atively good for the Webs (60.9 percent) and the Nenets (49.1 percent).
Less than half of the majority of the Peoples reported the language of their
nationality as their mother tongue, including 10 ethnic groups (the ltelmen,
the Chuwanese, etc.) among whom the identification rate was less than 10
percent. According to scholars, the real extent of the ethnic and linguistic
assimilation of the Peoples of the North is even greater, since the National
Census provides little information on the degree of linguistic competence of
the population.

Today the most of the native languages are listed in the “Red Book” of
the Russian Federation. Linguists consider 20 native languages as “endan-
gered” and “terminally ill”.

Since one of the main factors in the identification of an ethnic group is
language and the issue of language is a part of the State’s ethno-national
policy, language education is playing a vital role in identity policy.

In the 1990’s the conversion of the State’s ethnic policy to a multicultural
ideology, the promotion and development of the languages and traditions
of the peoples of Russia have led to the restoration of native languages
teaching and the expansion of the content of the national cultural educa-
tion. For example, in 1980-s the schools of the Republic of Sakha (Yakutia)
did not have lessons of the Dolgan, Chukot and Yukagir languages, but in
2006 these languages were taught by 230 students. The number of pupils
who study Evenkian and Even has increased by 3.3 times over the years.

But since the State Educational Standard (2007) competent structure
was cancelled and the tasks on the Peoples’ integration into joint civilian
nation have been implemented, the situation with learning of the ethnic lan-
guages became rough and the scale of ethnolinguistic studying got lower.

The general number of students who study the Peoples’ languages has
decrease from 20,300 to 8,200 (60%) during the period from 2006 to 2016.
Alongside, the number of schools with these languages classes has in-
creased from 283 to 195 (30%). For example, the number of Khanty lan-
guage students in the Khanty-Mansiysk Autonomous Region has fallen
from 2,702 to 1,586 in a decade, while the number of schools has de-
creased from 34 to 16. At the same time, only 26 percent of indigenous
pupils had had classes of their mother tongue.

The decline in the rate of Peoples’ languages learning has been not only
quantitative but also qualitative. Thus, while in 2006, 462 pupils in 8 schools
were taught in Even and Yukagir, in 2016 there were only 2 schools left in
the Republic of Sakha (Yakutia) teaching 87 pupils in these languages

Thus, in a modern school, ethno-linguistic education ceases to be a fully-
fledged translator of the languages and cultures of the Indigenous Peoples
and loses its ethno-linguistic and ethno-linguistic function.

Nowadays one of the main problems of ethnocultural education of the
Indigenous Peoples of the North is to teach the indigenous children their
mother tongue and to provide schools with relevant language materials. To
resolve this issue, the course of determination of the conception to develop
modern ethnic and cultural education system is considered the most impor-
tant to follow, as well as it’s vital to define its tasks and principles and work
out variative culturally enriching models for its implementation. Il

2.0 2 0

B 1990-x rr. ¢ nepexoqoM 3THOHALMOHAIb-
HOW NONNTUKK rocydapcTsa Ha MOEeonorui no-

NVKyNeTypanuama, noadepXky u passutune
A3bIKOB M Tpaguuuin Hapogos Poccun npouso-
L0 BOCCTaAHOBIEHWE npenofaBaHus POLHbIX
A3bIKOB M paclLUMpeHne B cofepxaHuu obpa-
30BaHWMs HaUMOHaNIbHOW KynbTypbl. Tak, ecnu
B 1980-x rr. B wkonax Pecnybnuku Caxa (HKy-
TWS) OOSIFAHCKUA, YYKOTCKMIA W IOKarnmpckuim
A3bIKM He ndydanuce, 7o B 2006 rogy 3atn A3bl-
ku n3ydanu 230 ydawmxca.  Yncno LWKONbHKU-
KOB, N3y4atoLLNX 3BEHKUIACKNIA U 3BEHCKNI A3blI-
KW, 3a 9TK rofel yeenu4yunocs B 3,3 pasa.

OpHako € ynpasgHeHVWEeM KOMMOHEHTHOW
cTpykTypbl FOC (2007 r.) 1 peanusauunen 3a-
Jady no nHTerpaunmn Hapogos Poccun B eivHy0
rpaxgaHcKyo Haumilo NPOWU3oLUno yxygalleHue
cuUTyaumm ¢ 06y4eHNEM 3THUYECKUM A3bIKam U
COKpalLLleHne MacLUTaboB STHOA3LIKOBOro o6pa-
30BaHWs B pernmoHax cTpaHol.

O6LLee YMCo LLKOMBbHUKOB, N3y4atoLLnX A3bl-
kn KMHC, ¢ 2006 no 2016 rog ymeHbLWNIoch C
20,3 TbIC. f0 8,2 TbIC. YenoBekK (Ha 60%). Konu-
YeCTBO LUKOJS1, B KOTOPbIX OCYyLLecTBNseTcs 06-
y4eHune podHbIM f3blkaM, 3a 3TO BPeMs YMEHb-
wwmnock ¢ 283 po 195 (Ha 30%). Hanpumep, ko-
NNYECTBO LLUKOJNBHUKOB, W3y4YaloLUMX XaHTbIR-
CKUI A3bIK B XaHTbl-MaHcuinckoM aBTOHOMHOM
OKpyre, 3a 0ecsaTb JiIeT yMeHbLUnIock ¢ 2702 go
1586 4yenosek, a KONMMYECTBO LLUKOS COKpaTtu-
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nock ¢ 34 go 16. NMpn aToM 06y4HeHUEM POLHO-
My £13blKy BCeMU ero cpopmamm 6bI510 oxBade-
HO TOJSIbKO 26% LLKONbHUKOB KOPEHHOW Haumo-
HanbHOCTW.

CokpalLieHre nokasarenen ndyyeHms s3blkoB
KMHC npoucxogmno He TONbKO KONMMYECTBEH-
HO, HO U KayecTBeHHO. Tak, ecnn B 2006 rogy
Ha 3BEHCKOM U1 I0KarmpckKom sidblkax obyyanucb
462 wkonbHWKa B 8 Wwkonax, 1o B 2016 rogy o6-
y4eHMe Ha STUX A3blKax OCTanocb B 2 LUKONax
Pecny6nuku Caxa (AkyTus) (87 y4eHNKOB).

Takum 06pa3om, B YCNOBUAX COBPEMEHHOM
LLKOMbl 3THOA3LIKOBOE 06pa3oBaHuWe rnepecTa-
€T ObITb NOSIHOLEHHbIM TPaHCMATOPOM SI3bIKOB
n kynetyp KMHC n TepsieT cBoO 3THOpa3BMBa-
IOLLIYIO U STHOUOEHTUTAPHYIO (OYHKLMIO.

CerogHst ogHOM M3 rnaBHbIX NpPo6sieM 3THO-
KyneTypHon wikonbl KMHC aBnsetca oby4e-
HWe poOHOMY A3bIKY feTen, He BnagetoLwmx unm
cna6o Bnagewowux UM, U obecneyeHne yyeot-
HOro npolecca COOTBETCTBYHOLUMU Y4ebHO-
MeToanyeckmMmmn nocobmsamn. B 3Ton cBA3K
O[IHOW N3 BaXKHbIX HanpasfieHU peLleHns gaH-
HOW Npo6nemMbl ABNSETCS onpeaesnieHne coBpe-
MEHHOW KOHLIENUWUW Pa3BUTUS STHOKYNbTYPHO-
ro obpasosaHus KMHC, o6ocHoBaHMe ero ue-
ner 1 NPUHLUMMNOB N pa3paboTka BapuaTUBHbLIX
KynbTypHO-060raLlaiLwmnx Moaenen ee peanu-
3aumu.

3yl
HOBOCTH

NELOOKON «AMAJ» OBECHIEYT CBEPXPAHHUIN
SKCMEPUMEHTAJIbHbBIN PENC B APKTUKE

ATOMHbIN nepokon «fiman» 3aBepLuMs NPOBOAKY TaHKepa-rasosos3a
«Kpuctoch ne Mapxepu» y BOCTOYHON KPOMKM NibAOB YyKOTCKOro mMops.
Takol cBepXpaHHUI 3KCMEepPUMEHTasIbHbIA PEeNC OTKPbUT HOBYH CTpaHU-
Ly B apKTM4YECKOW HaBurauuvm, pacckasan reHepanbHbiv gupektop ®ryn
«Atomcpnot» Myctacha Kawuka.

Okumnaxamu cynos «Aman» n «Kpuctod ge Mapxepu» Nony4eH YyHUKabHbIN
OnbIT, KOTOPbIA CTAHET (PyHAAMEHTOM AN opraHu3auun B 6yayLiemM Kpyroro-
OVYHOWM HaBurauum no Bcen aksatopum CeBepHOro MOPCKOro MyTw, - YTOYHMI
MycTtada KaLuka.

B pelice skunaxu «Amana» n «Kpuctoda ne Mapxepu» otpaboTtanm co-
BMECTHOE B3aUMOLENCTBME B PasnuyHbiX pexumax pabotbl. Mm yganoch
yCrneLuHO nNpeofoseTb Hanbonee Tsxenble y4acTkm CMIT: nponve Bunbkuuko-
ro n AoHckmin maccus BocTouHo-Crnbnpckoro mops. MakcumanbHas TomnLmHa
nbja Ha MapLupyTe ABvxXeHua gocturana 1,3 metpa.

Takum 06pasdom, cerHac y>xe MOXHO FOBOPUTb O PacCLUMPEHUM CPOKOB Ha-
BUraumMm B BOCTOYHOM HarnpasfieHun Ao 9-10 MecsueB, a Takxe O nepexope
B [faNbHENLLEM K PerynspHbIM KpyriioroguyHbIM NpoBOAKam Mo BCEN akBaTo-
pun CeBepHOro mopckoro nytu, coobwmny Nord-News B otgene KOMMyHUKa-
i OIryrl «Aromdpnor».

Ucto4ruk: https://nord-news.ru/

THE ICEBREAKER «YAMAL» PROVIDED AN EARLY
EXPERIMENTAL VOYAGE TO THE ARCTIC

The atomic icebreaker «Yamal» completed the wiring of the gas tanker
«Christoph de Margery» at the eastern edge of the ice of the Chukchi Sea.
Such an early experimental cruise opened a new page in Arctic navigation,
Mustafa Kashka, General Director of FGUP «Atomvort» stated.

«The crews of the vessels «Yamal» and «Christoph de Margeri» have acquired
a unique experience, which will become the basis for the organization of year-
round navigation throughout the Northern Sea Route in the future», clarified
Mustafa Kashka.

On the flight the crews «Yamala» and «Christophe de Margery» worked out
joint interaction in different modes of work. They successfully crossed the most
difficult sections of the MSP: the Strait of Wilkitsk and the Ayon massif of the East
Siberian Sea. The maximum thickness of the ice along the route was 1.3 metres.

Thus, it is already possible to speak about the extension of the navigation time
in the east direction up to 9-10 months, as well as the transition in the future to
regular year-round wiring throughout the area of the Northern Sea Route, reported
Nord-News in the department of communications of FGUP «Atom Fleet».

Source: https://nord-news.ru/
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Anekcanpp Banentunosny ®efoTOBCKMX,
4nieH Mpesnanyma KoopanHaLMoHHOro
coBeTa no pa3suTnio GCeBepHbIX
Tepputopuit n ApkTikn Poccuinckoro corosa
NPOMbILLSIEHHNKOB U NpeanpuHUmaresnen
(PCIIM)

CNCTEMA NPO®ECCUOHAJIbHbLIX
KBAJIMOUKALINA

Poccuiicknin coto3 NpOMBbILLNIEHHUKOB U NpPea-
NpuUHMMAaTenen COBMECTHO C MapTHepamu
peanu3yeT nporpamMmbl MOAFOTOBKM KaapoB
N passButus Keanudmkaumn pns pasfinyHbIX
cekTopoB akoHoMukn. PCIIIM okasbiBaeT Bce-
CTOPOHHIO MOAAEPXKY cybbekTtam P® B BO-
npocax BHeOPEHUs 3nemMeHToB HaumoHanbHon
cucTeMbl KBanumkaumii, BKNo4vas paspaboTky
npocdeccroHanbHbiX CTaHAAPTOB, HEe3aBUCWY-
MYIO OLIEHKY KBanudukauumn, npogeccmoHarnb-
HYI0 OOLLIECTBEHHYIO akKpeguTaumio obpasoBa-
TENbHbIX MporpamMm. APKTUYECKUM pPErnoHam
yOensieTca oco6eHHOe BHMMaHue, Befb Kade-
CTBO KagpoBOro CocTaBa KOMMaHWW Ansi OCBO-
eHns ApKTuKM npespawlaetca gna Poccum B
ropsivylo TeMy B CuNny 6GOMbLIOrO KONMM4ecTBa
haktopoB. KoopanHaumoHHbin coseT PCIIM
no passutnio CeBepHbIX TepPUTOPUIA N ApKTU-
K1 npu nogaepxke HaumoHansHOro areHTcTBa
passutua KBanudukauuin yyacTByeT B paspa-
60TKe npocheccnoHanbHbIX CTaHOapToB M fe-
naeT CTaBKy, B TOM 4ucne Ha npodeccun 6yay-
wero. KoopcoBeT paccMatpuBaeT U Hanpaens-
€T MPeAIoXKEHNS M0 BONPOCaM COBEPLLEHCTBO-
BaHWA MOOrOTOBKW KadpoB [ANsi apKTUYECKUX
pervoHoB, paclumpeHus Macwtaba LeneBoro
oby4eHus 1 LeNeBoro npvema crneumnanncros,
Heob6xoouMbIX Ana paboTbl Ha NpoekTax B Ap-
KTWKe, a Takke MPOBOAUT MOHUTOPWHI MOTEH-
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unana pasBuTus NpodeccrMoHarsbHbIX cTaHdap-
TOB MO chneumnanbHOCTaM, MpeacTaBnsaownm
WHTEpec ONns NpegnpusTUin, OCYLLLECTBSIOLLNX
neaTenbHOCTb B panoHax KpanHero Ceeepa u
ApKTnyeckon 30Hbl P®. HayyHbiM napTHepom
BbicTynaeT CeBepHbli (ApKTUYeckuin) dege-
panbHbIi yHUBepcuteT uMm. M.B. JlomoHocoBa.
B makeT npodeccuoHanbHOro ctaHgapra BXo-
OAT: obLwue CBefeHus; onucaHue TPYyOooBbIX
YHKUMIA, BXOOAWMX B NPOodeCcCUoHanbHbIN
cTaHgapT (hyHKUMOHanbHas kapTa Bupa npo-
dheccnoHanbHOM [OeAaTeNbHOCTN); XapakTepu-
CTUKa OB6O0O6LLEHHbIX TPYAOBbIX (PYHKUWIA; CBe-
AeHns 06 opraHuzaumsax - paspabortymkax. Co
BpeMeHeM Takon Habop 6ydeT BUOOU3MEHSTb-
Cs MOA BMUSHMEM pPbIHKa Tpyda, coumasnbHbIX U
rocyaapCTBEHHbIX 3aday.

C 2017 ropa KoopcoBeT BKOUWNCA B paboTy
HaLunoHanbHOro apkTU4eCcKoro Hay4yHo - obpa-
3oBaTenLHOro kKoHcopuuyma, B 2019 rogy B
pamkax peanusaumm nNpoekTa BHEApeHus po-
GOTOTEXHUKM WU CUCTEM WCKYCCTBEHHONO WH-
Tennekta B ApKTUKe Hayanacb paboTta B CO-

the future:
professional
standards for
the Arctic 2050

Alexander Fedotovskikh, Member of the Presidium of the Coor-
dination Council for the Development of the Northern Territories and the
Arctic of the Russian Union of Industrialists and Entrepreneurs (RUIE).

REGISTER OF PROFESSIONAL QUALIFICATIONS

The Russian Union of Industrialists and Entrepreneurs (RUIE), together
with partners, is developing training and qualification programs for various
sectors of the economy. The RUIE provides various support to the constitu-
ent entities of the Russian Federation under the program for introducing
elements of the National Qualifications System, including the development
of professional standards, independent assessment of qualifications, and
professional public accreditation of educational programs. Particular at-
tention is paid to the Arctic regions, because the quality of the personnel
of companies for the development of the Arctic is turning into a hot topic
for Russia due to a large number of factors. The Coordinating Council for
the Development of the Northern Territories and the Arctic of RUIE, with
the support of the National Agency for the Development of Qualifications,
participates in the development of professional standards and relies, includ-
ing on the profession of the future. The Coordination Council submits pro-
posals on improving training for the Arctic regions, expanding the scope of
targeted training and targeted admission of specialists needed to work on
projects in the Arctic, as well as monitors the potential for the development
of professional standards for specialties of interest to enterprises operating
in the regions Far North and the Arctic zone of the Russian Federation.
The scientific partner is the Northern (Arctic) Federal University named af-
ter M.V. Lomonosov. The professional standard layout includes: general
information; a description of the labor functions included in the professional
standard (functional map of the type of professional activity); characteristic
of generalized labor functions; Information about the organizations - devel-
opers. Over time, such a set will change under the influence of the labor
market, social and state tasks.

Since 2017, the Coordinating Council has joined the work of the National
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ctaBe rpynn nogkomuteta SC42 «ISO/IEC NP
TR 24030: lMpumepbl NpakTUYECKOro npume-
HeHus cuctem NN» n «ISO/IEC NP 38507: lMo-
cnepcteua MW ona cdepbl ynpasneHus» AO
«Poccunckas BeH4ypHas komnaHus». OpgHako
B 2020 rogy peyb OOMKHa UATU yXe O HOBbIX
npodheccusx n copmatax npodeccrmoHanbHbIX
KBanMmKauum Ha CTbiIKe UMEIOLLMXCA 3HaHWI
C Y4HEeTOM [OSIFOCPOYHbIX MNaHOB pa3BuTus Ap-
KTMKN Ha OCHOBE BCEX BO3MOXHbIX CLleHapueB
M cTpaTern4yecknx NporHo30B.

3ABbITOE BUBNOHEPCTBO

B 2025 rogy Poccus otmeTut 300-netme ¢ Ha-
Yana crtapta 9KCneavuuin no u3yveHuo ApKTu-
KM 1 CEBEPHbIX TEPPUTOPUIA NOL PYKOBOLACTBOM
Butyca BepwuHra. Torga 6binu cgenaHbl nep-
Bble Llary O OCBOEHWUS KNagoBbIX APKTUKM,
ObINM 3aN10XXEHblI OCHOBbI OCBOEHMUS HOBbIX fe-
OaHbIX 3emenb. U ecnu oo KoHua XX Beka yrne-
BOJOPOAHAs 3KCMOpTHas cTparterus Obina B
3Ha4YUTENbHOM cTeneHn npuemnemon, 1o B XX
Beke Heo6XxoauMbl ee U3MEHEeHUs1 B CBSI3N C BO-
NaTUNbHOCTLIO PbIHKOB, HOBLIMW TpPeHOAMWU B
3HEPreTukKe U MMPOBOK MpoMbILLieHHOCTU. Co-
BETCKUI Nepuop oCBOeHUs APKTUKM nokasar,
YTO XW3Hb Ha 3TUX TEPPUTOPUSX TPEOYET UHOIO
MblwneHnst. OgHaKo MHOTME COBPEMEHHbIE 10-
6anbHble NPoeKTbl B APKTUKE OCHOBaHbI NNLLb

o —
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Ha cerogHsilLHEM BWOEHUW W TeHOeHumsX, a
nogaepxXky nosny4varoT, B OCHOBE CBOEWN, HedpTe-
rasoBble pa3paboTKM 3KCMOPTHOrO Hanpaene-
HWS, B TO BPEMSI Kak Heo6Xxoaumo, K npumepy,
COBEpPLUNTb PbIBOK B OTEYECTBEHHON HedTeEXM-
MUMW, pa3BuBaTb BHYTPEHHWUIA PbIHOK U UMMOP-
To3aMelleHve.

OTCcyTCTBME LUMPOKOrO BUAEHUSA 6GOpPbObLI C
naHgemuenn COVID-19 nokasano, 4to oO6Lue-
CTBO XMBET TEXHONOMMAMKU U cuTyaumsamm XX
BEKa B HEKOTOPOM paccnabneHnn. Ham He xBa-
TaeT BUSNOHEPCTBA U CNEKYNATUBHON apXuTek-
Typbl. VicdepnaHve 4enoBe4eCcTBOM MPEXHUX
MeToA0B pa3BUTUSA BUOHO U NO OQHOPOAHOCTU
TeppuTopuarnbHbIX cTpaTernin, NpuUHATLIX B Poc-
cun 3a nocnegHue 10-15 net. B 2017 rogy yp-
6aHUCT 1 pyTyponor JlnaHr fIm co cBouMHU CTY-
geHtamm n3 «CTpenku» MpeacTtaBun NpoekT
«YepHasa ApKTuKa» B pamkax nporpammbl «Ho-
Bas HopMa» W rnokasasn 6e3gHoe OCBOEHUE
APKTUKM Ha npumepe KonbCKOro nonyocTpo-
Ba. OH MHOrO feT nccnegyeT MUp ¢ TOHYKM 3pe-
HWUS rno6asnbHbIX OTHOLLIEHUA U pa3BuTUa Lnd-
poBbIX TexHoNormn. Miayyas ero noHMMaHue Ho-
BOr0 TEPPUTOPUANBHOIO YCTPOMCTBA CTAHOBUT-
€Sl ICHO, YTO B MPOrHO3MPOBaHUM OCBOEHUSA Ap-
KTUKM NPakTU4eCKN NOMHOCTLIO YTEPSHO BU3UO-
HepcTBO. 2KMU3Hb B ApKTU4eCcKomn 3oHe PO Tpya-
HO BOO6GPasnTb OObLIMHOMY paunoHasnbHO Ay-
MaroLeMy XUTemN «MaTepuka», HO Hepegko
B MNPUHMMaeMbIX peLleHunax npeobnagaeT
WMEHHO Takoe MbILNeHne, Bedb OeATENbHOCTb
yenoseka B ApKTWKe HanpasfeHa Ha BHeppe-
HWE MHHOBaLMOHHbIX TEXHOMOMMIA AN XU3HU U
paboTbl B TPYAHbIX KMMMaTUYECKUX YCINOBUSAX.
B 2018 rogy B CaHkT-lNeTepbypre UCTOPUKN U
COTPYOHWKN My3eiHO-BbICTABOYHOIO LeHTpa
TEXHWUYECKOrO M TEXHOSOrM4YEeCcKOro OCBOEHUS
ApkTukn Maesen ®unuH, Mapraputa EmenuHa
n Mnxamn CaBUHOB NPEACTaBMIN CBOK KHUTY
«ApKTMKa 3a rpaHblo haHTacTUKU», B KOTOPOM
onucanu cosfaHHble B COBETCKME rofbl ambu-
LMO3HbIE MPOEKTbI MO OCBOEHUIO APKTUKU, KO-
TOpble TaK U OCTanucb Hepeann3oBaHHbIMU, HO



npeacTaBnsoLWLUMN OT 3TOro eLLe 60MbLINA UH-
Tepec. B yacTtHOCTM, 9TW NpPOeKTblI TpeboBanu
HOBbLIX M HEOObIYHbIX ON15 TEX BPEMEH 3HAHWUA U
KBanuukaumim, nHade CTpouTb Noa3emHble Mo-
NApHble ropofa 66110 6bl HEKOMY.

LLInpoko cMOTpAT B 6yayLLnE N3MEPEHUS PbIH-
ka Tpygoa u aBTopbl «ATraca HOBbIX npodec-
cun» Bepcuit 2.0 1 3.0. o HalummM oLeHKam, ans
HY>X[ OCBOEHUs APKTUKU B BWOOWU3MEHEHHbIX
BapuaHTax BO3MOXHO MpUMeEHeHne 6oree Yem
50-T1 npodpeccuin «Atnaca». Ha nosectke gHs
06CYyXeHMe aKkTyanbHOCTU N BO3MOXHOCTEN
BHeOpeHWa nporpamMmm obyyeHus Mo creuuanb-
HOCTSIM, YKasaHHbIM B HeM. B Tom yucne Ha ne-
puog ux uameHeHus B 6nuxanwme 30-50 ner.
MonyyeHo paspelLeHne aBTOpOB Ha MCMOsb30-
BaHMe BU3yalibHbIX Marepuanos no Atnacy Ho-
BbIX npodpeccuit no nuueHsun CC-BY-SA 3.0.
OpHako 1 «Atnac», B CBA3M CO CBOEW cneundm-
KOW, B MOSTHOW Mepe He OTBeYaeT 3ajayamM Mac-
wTabHOro BM3MOHEpCTBa B pamkKax npodec-
CUOHarbHbLIX CTaHOApToB. ApPKTUKY XAeT yaa-
JIeHHoe ynpaBneHue [o6bl4HBIMU paboTamu B
6e3MofHbIX TEeppUTOpUAX, HO OOHOBPEMEHHO
C 3TUM HEeo6XoOMMO MPUBIIEYEHNE HOBBIX XWU-
Tenen B yp6aHM3NPOBaHHbIE TEPPUTOPUM, pas-
BUTWE TOPOACKOM U cenbckon cpefpbl. HekoTo-
pble aneMeHTbl 6yayLero B Poccnnckom ApkTu-
ke yxe cyuwiectsytoT. Cpean Hux: NATIC «Aka-
OeMuk JIomoHocoB» N «ApKTUYeCKuin TpunucT-
HUK» BoopyxxeHHbix Cun. KomnaHum ncnonb3y-
0T 6e3nogHble TEXHONOrMn HedpTerazonobbl-
YN N CTPOAT Aarta-LeHTpbl, YCNeLwwHO YHKLUMO-
HUPYeT caMblii CEBEPHbLIN B MUPE KOCMOLOPOM
lMneceuk, netarT 6€CNUMOTHUKN U 3KpaHonna-
Hbl, BHEAPAOTCHA CUCTEMbBI «YMHOIO ropofa».

HAMPABJIEHNA PASBPABOTKUA

MPOO®CTAHOAPTOB

Bonee natM net Hasapg Mbl NPeOnoNoOXUIK,
4YTO apxXuTekTypa npodeccui byayuiero B Ap-
KTUKe OO/MKHa U3MEHUTLCH NOL BO3OENCTBUEM
coumarnbHbIX Y KNMMaTU4ecKuUx NepemMeH, a as-
ToMaTtun3auma TEXHUYECKUX MPoLEeccoB Oo/mKHa
COOTBETCTBOBATL HOBOW KafpOBOW MOJINTUKE.
Hosble cneumansHoCcT 6yaoyT BOCTPe60BaHb! B
ApKTUKe yxe B bnuxanwme 5-10 net, ogHako
NoAroToBKa no 3TMM HarnpasfieHUAM B Y4Ee6HbIX
3aBefieHuAX eLle He Ha4yanace. B atom cnyyae
KopriopaTuBHbIE Yy4ebHble LIeHTPbl B pasbl MO-
6unbHee, 4eM cnuctemMa 06pa3oBaHUsa N CNoco6-
Hbl MakcMMarbHO 6bICTPO OCBOUTL HOBbLIE 06pa-
30BaTerbHble NakyHbI.

CpaBHUTENBHO HEQABHO HEKOTOpble BY3bl
cTanu rotoBuTb CrneumanucToB Ons ApKTUKU:
apKTUYECKNI PErMoHOBEe; reo3Kosor no MoHu-
TOPUHTY M pauMoHanbHOMY MpUponononbL30Ba-
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Arctic Scientific and Educational Consortium. In 2018, as part of a project
to implement robotics and artificial intelligence systems in the Arctic, work
began on the SC42 subgroups “ISO / IEC NP TR 24030: Examples of the
practical application of Al systems” and “ISO / IEC NP 38507: Implications
of Al for the management sector” JSC «Russian Venture Company». How-
ever, in 2020, new professions and formats of professional qualifications
are needed at the intersection of modern knowledge, taking into account
long-term plans for the development of the Arctic based on all possible sce-
narios and strategic forecasts.

LACK OF VISIONARY WORK

In 2025, Russia will celebrate the 300th anniversary of the start of ex-
peditions to study the Arctic and northern territories under the leadership
of Vitus Bering. Then the first steps were taken for the development of the
Arctic pantries, the foundations for the development of new icy lands were
laid. Until the end of the XX century, the hydrocarbon export strategy was
acceptable, then in the XXI century its changes are necessary due to the
volatility of markets, new trends in the energy sector and world industry.
The Soviet period of exploration of the Arctic indicated that life in these ter-
ritories requires a different mindset. However, many modern global projects
in the Arctic are based only on today's vision and trends, and oil and gas
development of the export direction is mainly supported, while, for example,
it is necessary to make a breakthrough in the Russian petrochemistry, de-
velop the domestic market and replace imported products .

The lack of a vision for the fight against the COVID-19 pandemic showed
that society is living with some relaxation and technology of the 20th cen-
tury. Society has insufficient visionary and speculative architecture. The
exhaustion by mankind of the previous methods of development shows
the homogeneity of the territorial strategies created in Russia over the past
10-15 years. In 2017, urbanist and futurologist Liang Yam and his students
from Strelka presented the Black Arctic project as part of the New Norm
program and showed a deserted development of the Arctic using the Kola
Peninsula as an example. He has been exploring the world for many years
in terms of global relations and the development of digital technology.
Studying the vision of the new territorial structure of this futurologist, we
understand that in predicting the development of the Arctic, visionaryism
and practical fantasies are lost. It is difficult to imagine life in the Arctic zone
of the Russian Federation as an ordinary rationally thinking resident of the
“mainland”. But often such decisions prevail in decisions made, however
human activities in the Arctic are aimed at introducing innovative technolo-
gies for living and working in difficult climatic conditions. In 2018, in St. Pe-
tersburg, historians, employees of the Museum and Exhibition Center for
Technical and Technological Development of the Arctic Pavel Filin, Margar-
ita Emelina and Mikhail Savinov presented their book “The Arctic Beyond
Fiction”. The authors described the ambitious projects for the development
of the Arctic created in the Soviet years, which have remained unrealized,
but are of even greater interest. These projects required new and unusual
for those times knowledge and qualifications, otherwise there would be no
one to build underground polar cities.

The authors of the Atlas of New Professions versions 2.0 and 3.0 also
look into the future of the labor market. According to our estimates, for the
development of the Arctic in modified versions, more than 50 professions
from the Atlas can be used. On the agenda is a discussion of the relevance
and possibilities of introducing training programs in the specialties indicated
in it. Including for the period of their change in the next 30-50 years. Au-
thors permission has been obtained to use visual materials for the Atlas
of new professions under the CC-BY-SA 3.0 license. However, Atlas, due
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HWIO apKTUYECKNX PErMOHOB; NpaBoBe APKTUKY;
creumnanuct B 06nactM SKONMormm u npupopo-
Monb30BaHUs Mo U3ydeHnto Cubmpn n ApKTUKK;
cneumanuct no 6mopasHoobpas3nio  ApPKTUKUY;
CreumnanmncT rno KOMIMIEKCHOMY U3Y4YEHUIO OKpY-
Xaroler cpefbl MonspHbIX PEervuoHoB; crneuuva-
JINCT N0 MeXAyHapoaHOMY HedhTerazoBomMy 613-
Hecy M OCBOEHWIO pecypcoB ApPKTWUKW; crieyma-
JINCT MO yNpaBfIeHNO 3KONTOrMYECKUMN PUCKaMu
B ApPKTUKe; CrieumanucT rno 3KOMorn-4eckon 6e3s-
onacHoctu B ApkTuke n gpyrne. OgHako Takue
npodeccun akTyarbHbl YXe CerogHsi, a feHb 3a-
BTPALLHNA FOTOBUT HOBbIE BbI3OBbI.

B Crpaterum passutus ApKTUHECKOW 3O0Hbl
P® no 2035 roga 3anoxeHbl Mepbl NOAAEPXKM
o6pas3oBartenbHoOro M KagpoBoro noteHuymuana.
OTO O3Ha4aeT, YTO K ITOMY BpeMeHU Heo6Xoau-
Ma paspaboTka WM MNpakTuyeckoe npuMeHeHne
HOBbIX apKTUYECKMUX NPOECCNOHANbHbIX CTaH-
naptoB. Mbl Ha nopore co3fgaHus yHuBepcarsb-
HOr0 apKTUYEeCKOro TEXHONOrnM4eckoro Kagpo-
BOro nakeTta, OCHOBAHHOIO He TONbKO Ha AunHa-
MUYHOM Mnepexofe B OHManH-o6pasoBaHue, HO
N Ha MakcMMaribHOW BO3MOXHOCTW yOarieHHowm
pa6oTbl. HoBas kagpoBas 1 obpaszoBartenbHas
napagurmel NoTpedyroT CrneuuanncTtos uccre-
JoBaTtenen, WHXeHepoB, CTPOUTENen, TpaHc-
NMOPTHUKOB, CBA3UCTOB U PaboOTHMKOB BCMOMO-
ratenbHbIx cgep. MNoTpebHoCcTb B npodeccuno-
HanbHOM cTaHdapTu3auun 6yaeT He TOSbKO Y
Tex npodyeccuii, KOTopble 3aHMMAaloTCA TEXHU-
YeCKOM 3KcnnyaTauuen, HO M pa3paboTyuKuy,
aBTOpPbI MPOPbLIBHLIX TEXHONOrMW. Heobxoamma,
C OHOM CTOPOHBI, yHUUKaLMA obpasoBarerib-
HbIX NNaTtgopMm, a C ApYron CTOPOHbI - X KOHKY-
peHumns mexay cCob0i.

Ha ocHoBe 3KCnepTHbIX MHEHWA, MpPOrHo-
30B pasBUTUSA OTpacrien 3KOHOMUKU U NHAOpP-
Mauumn u3 «Atnaca HoBbIx npodpeccun» (http://
atlas100.ru/) BbISIBUIOCb, YTO NPAKTUYECKN BCE
BUObI OeATENbHOCTUN B APKTUKE NOTPebytoT pas-
paboTKM HOBbIX NMPOMECcCHOoHaNbHLIX cTaHdap-
TOB WM ONUcaHus Keanudukaumi B 6nvxanwine
10 neT, B Ux yncne:

- [obbi4a n nepepaboTka nosie3HbIx UCKornae-
MbIx: onepaTop 6eCrnuoTHLIX NeTaroLwmx anna-
paToB A1 pa3BefKkn MeCTOPOXOEeHUI apKTuye-
CKOro Lwernba; onepaTtop MHOrOYHKLNOHATTb-
HbIX POBOTOTEXHUYECKUX HeddTera3oBblX KOM-
NSIEKCOB C CUCTEMOW WCKYCCTBEHHOIO WHTEr-
NlekTa; oneparop poboToB Mo paboTe B yCno-
BUSAX CBEPXHU3KUX TemnepaTtyp; CUCTEMHbIN
FOPHbIA MOASAPHBIA MHXEHEP (COBMECTHas pas-
paboTka MeCTOPOXOEHUN MeTasnsioB, HedTw,
rasa, anmasoB W T.4.); MalMHUCT Tpyboykniag-
YMKa B YCIOBUAX HECTAOWUIIbHBIX TPYHTOB; reo-
0Ee3UCT apKTUYecKoro wenbda; MallnHUCT BYy-
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to its specificity, does not fully meet the tasks of large-scale visionary work
within the framework of professional standards. The Arctic is waiting for
remote management of mining operations in uninhabited territories, but at
the same time, it is necessary to attract new residents to urban areas, the
development of urban and rural environments. Some elements of the future
in the Russian Arctic already exist. Among them: the floating nuclear power
plant (FNPP)«Academician Lomonosov» and the «Arctic Shamrock» of
the Armed Forces. The companies use uninhabited oil and gas produc-
tion technologies and build data centers, the world's northernmost Plesetsk
cosmodrome is successfully operating, drones and ekranoplanes fly, smart
city systems are being introduced.

VECTORS OF DEVELOPMENT OF PROFESSIONAL STANDARDS.

More than five years ago, we suggested that the architecture of the pro-
fessions of the future in the Arctic should change under the influence of so-
cial and climate changes, and the automation of technical processes should
correspond to the new personnel policy. New specialties will be in demand
in the Arctic in the next 5-10 years, however, training in these areas at edu-
cational institutions has not yet begun. In such a process, corporate training
centers are many times more mobile than the education system and are
able to quickly master new educational areas.

More recently, some universities have begun to train specialists for the
Arctic: Arctic regional specialist; geoecologist for monitoring and environ-
mental management of the Arctic regions; Arctic lawyer; Specialist in the
field of ecology and nature management for the study of Siberia and the
Arctic; Arctic Biodiversity Specialist; Specialist in the integrated study of the
environment of the polar regions; specialist in international oil and gas busi-
ness and the development of Arctic resources; Arctic Environmental Risk
Management Specialist; environmental safety specialist in the Arctic and
others. However, such professions are relevant today, and tomorrow is pre-
paring new challenges.

The Strategy for the Development of the Arctic Zone of the Russian Fed-
eration until 2035 contains measures to support educational and personnel
potential. This means that by this time the development and practical ap-
plication of new Arctic professional standards is necessary. We are start-
ing to create a universal Arctic technology personnel package, based on
a dynamic transition to online education and on the maximum possibility
of remote work. A new personnel and educational paradigm requires spe-
cialist researchers, engineers, builders, transport workers, signalmen and
workers in other sectors of the economy. The need for professional stan-
dardization will be not only for those professions that are engaged in techni-
cal exploitation, but also developers, authors of breakthrough technologies.
Unification of educational platforms is necessary, on the one hand, and
their competition among themselves, on the other hand.

Based on expert opinions, forecasts of the development of eco-
nomic sectors and information from the Atlas of New Professions
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(http://atlas100.ru/), it turned out that almost all activities in the Arc-

tic will require the development of new professional standards
and descriptions of qualifications in the next 10 years, including:
- Extraction and processing of minerals: operator of unmanned aerial ve-
hicles (UAVs) for the exploration of deposits on the Arctic shelf; operator
of multifunctional robotic oil and gas systems with an artificial intelligence
system; operator of robots for working in extremely low temperatures;
systems mining polar engineer (joint development of deposits of metals,
oil, gas, diamonds, etc.); pipe-laying engineer in unstable soils; surveyor
of the Arctic shelf; hydrological, offshore and special drilling rig operator.
- Energy: developer of «smart» energy consumption systems at low tem-
peratures; polar meteorologist.

- Ecology and nature management: biotechnologist for cleaning ice
pollution; environmental analyst in the extractive industries; eco-recy-
cler of metallurgical industries; specialist in overcoming systemic envi-
ronmental disasters; polar ecologist; permafrost ecologist; glaciologist.
- Agriculture: hydroponic technology engineer in cold conditions.
- Culture and tourism: specialist in digitizing hard-to-reach territories; vir-
tual tour guide; VR is a technologist; developer of arctic tour navigators.
- Transport and logistics: systems engineer of the infrastructure of the
seas of the Arctic Ocean; infrastructure designer for high-latitude aero-
nautics, including the use of airships; designer of high-strength com-
posite structures for vehicles; port ecologist of the northern seas; rail ro-
bot specialist; specialist in the digital logistics management system of
the Northern Sea Route; hydrologist on the seas of the Arctic Ocean.
- Construction: the builder of smartroadsin unstable soils; life cycle designer of
buildingsand structures onunstable soils; architectof territories with severe cli-
matic conditions; life support systems engineerin difficult conditions; engineer
for the reconstruction / reinforcement / renovation of old building structures.
- Medicine: molecular nutritionist or nutrition technologist in the polar re-
gions; arctic biochemist; IT-doctor of polar telemedicine; general practitio-
ner (Arctic medicine); climate change adaptation specialist.

You will also need a description of the qualifications of cryptocurrency
specialists, social entrepreneurs. We will develop new standards for scien-
tists who must make a breakthrough in the field of ecology, transport, and
mining technologies. The development of technology will not completely
replace humans in the next 50 years. Such steps will create a “green” or
“blue” economy in the Arctic without harming fragile ecosystems. There will
be new trends in the development of vast unknown territories. The devel-
opment of new educational programs and professional standards requires
state support, for example, partial subsidizing of expenses for continuing
education programs or retraining of employees in new professions. As a re-
sult, we will create an industry of specialized professions for the Arctic, cre-
ate a strategic future for the labor market of the northern territories. Such a
task can be solved even with our level of bureaucratization, lack of breadth
of thought, weak visionary work and modern technological development. Il

POBOW YCTAHOBKM MMOPONIOrnM4ecKoro, wesnbgo-
BOro 1 cneumansHOro 6ypeHus.

- OHepreTuka: pa3paboTHmK «yMHbIX» CUCTEM
9HEpronoTpebteHns B YyCNOBUAX HU3KUX TEMMeE-
patyp; NONSAPHbIA METEOIHEPTETHUK.

- OKonorusi u npupogonoIbL30BaHNE: BUOTEX-
HOMOI OYUCTKM NEOOBbLIX 3arpPsi3HEHWNIA; 3KONO-
rMYeckMin aHanuMTMK B [o6biBaloOLLMX OTpac-
NAX; 3KO-peLmKnep MeTannypruyeckmx npoms-
BOACTB; CneumanucTt no npeofosieHno CUCTEM-
HbIX 9KOJTOrMYEeCKMX KaTacTpodd; MONSPHbINA KO-
J1oT; 9KOMor Mo BEYHOW Mep3noTe; rmauunonor
(cneumanucT no nbgam).

- CernibcKoe XO035WICTBO: VHXEHep Mo rmppo-
MOHHbLIM TEXHOMOTMAM B XONOAHBIX YCMOBUAX

- KynbTypa v Typmn3m: cneunanuct no ouund-
poBKe TPYAHOOOCTYMHbIX TEPPUTOPUIA; rng no
BUpTYyasnbHbIM TypaM; VR - TexHonor; paspaboT-
YMK apKTUYECKMX Typ-HaBUraTopoB.

- TpaHcnopT 1 JIOrUCTUKA: CACTEMHbIN NHXE-
Hep MHpacTpyKTypbl Mopeli CeBepHOro nepo-
BUTOrO OKeaHa; NPOEKTUPOBLUMK MHApaCTPyK-
Typbl O/17 BbICOKOLLUMPOTHOrO BO3QyXornnasa-
HUS, BKIOYasi MCMONb30BaHWe Oupwxadnewn;
NPOEKTUPOBLUNK BbICOKOMPOYHbIX KOMMO3UT-
HbIX KOHCTPYKLMIA O/19 TPAHCMOPTHbIX CPEACTB;
NMOPTOBbLIA 3KOJIOr CEBEPHbIX MOPEWN; cneuma-
NCT Mo po60TM3aLMM XKENE3HbIX AOPOr; creuu-
anucT No undpoBo cUCTEME ynpaBeHns fo-
ructukon CeBepHOro MOPCKOro MyTu; rMaponor
no mopsim CeBepHOro NeaoBUTOrO OKeaHa.

- CTponTenbCcTBO: CTPOUTENL «YMHbIX» [O-
por B YC/IOBUSIX HECTaOWUIIbHLIX FPYHTOB; MpPO-
€KTMPOBLLMK XU3HEHHOMO LMKNa 34aHui U co-
OPY>XEHUIA HA HECTaBWUIIbHbLIX FPYHTaX; apXUTEK-
TOP TEPPUTOPUI C TSKENBIMU KITMMaTUHECKUMM
YCIIOBUSIMU; MHXEHEP CUCTEM XU3Heobecneye-
HUA B CINOXHBIX YCNOBUSAX; UHXEHEP MO nepe-
CTPOWVIKe/yCUneHuo/peHoBaumm cTapbix CTpOu-
TeNbHbIX KOHCTPYKLIMIA.

- MegnymHa: MONEKyYNsApPHbIA QUETONOr Unn
TEXHONOr MUTaHWUs B MONSIPHbIX PEernoHax; ap-
KTUYECKUI BUOXMMUK; IT-MeanK nonspHom Te-
NeMeauLUmMHbl; Bpad obLLel NpakTUKK (apKTnye-
ckasi MegumumHa); crneymanucT no Knumartuye-
ckou aganTtauumn murpadTos. [l
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CuctemHoe COLI,VIaJ'IbhO-SKOHOMVI‘-IeCKoe pass Te APKTUYECKOW 30HbI Poc-
CUN HEBO3MOXHO 6e3 (PopMMpPOBaHUA U BOCMPOM3BOACTBA COBPEMEHHbIX

- TPYOOBbIX PECYPCOB, CNOCOOHbLIX peann3oBaTth COXHbIE TEXHOSOrMYyeckue
NPOEKTbI, COXPaHATb U pagBMBaTb COLMOKYILTYPHbLIE N 3THOMCUXONOrNYEeCKne
OCOBGEHHOCTU NPOXUBAIOLLErO HA TEPPUTOPUN HaceNeHus.

7 masa T1.1r. B lNpasutenscteo Poccunckon de-
fepaumn MuHuctepctBoM PO no passutuio
HancHero BocTtoka v APKTUKN BHECEH MPOEKT
Crpaterum passutust ApKTMHECKOM 30HbI Poc-
cum 1 obecneveHnss HaumoHanbHoOM 6e3onac-
HocTu Ha nepmog go 2035 roga (panee, Ctpa-
Terus). K pa6oTte Hag OOKYMEHTOM 6binu npu-

BJIe4E€HbI 9KCNepThI, HAY4YHOE COOBLLECTBO, Ba-
Wpana BeHbamunosHa Pobepr, CTV U XUTENWN apKTUYECKUX PETMOHOB. AHanu3

PYKOBOAUTENb Haquoﬁ LWKONbI TeKyllen cuTyauun nokasarn, 4To HecMoTpsa Ha

TO, 4TO B apKTU4YECKOM 30HE MPOXMBAET OKOJO
<<|/|Hd)0pMaTI/I3aL|,I/IFI 06Da3OBaHMﬂ>>, 1,6 % XuTtenew cTpaHbl, HA POCCUNCKYIO APKTN-

[MaBHbIA Hay4HbIA cOTPYAHNK DPTBHY Ky npuxoauTcs 6onee 200 MAPL. T MPOTrHO3HbIX
«HCTUTYT cTpaTerun passutia 06pasoBaHms 3anacos YrnesojopOHOTO Cbipbs, 38 CHET He-

Teraszonobolun cospaetca 10% BBI1. MNnaHu-
PAO», akafemuk PAO, A.nea.H., npocheccop pyeTcs, uTo k 2035 rogy B ApKTuke 6yaeT co3-




naHo o 200 Tbica4 paboymx MeCT 3a CHET pas-
BUTUS Fa30XMMUYECKUX MNPOU3BOACTB, OCBOE-
HUS MECTOPOXAEHUSA NNaTUHOMETaNSbHbIX Py,
cos3faHua neconepepadaTtbiBaloLLEro KOMieK-
ca nonHoro uvkna v gp. Onsa peanusaumm npo-
€KTOB, onpegeneHHbix CTpaTternen, exerogHo
6ynyT onpenenaTbCcsa NOTPeOHOCTb B Kagpax u
UX CTPYKTYpa, UBMEHATLCA KOHTPOSIbHbIE LUg-
pbl Nof 9Ty NOTPEB6HOCTb, MOOEPHN3UPOBATLCA
WMHpacTpyKTypa 06pa3zoBaHus.

Henb3a He oTMeTUTL [Ba OTpULATENbHbIX
TpeHOa, XapakTepHbIX ANS CEerogHALLIHEro OHS.
Bo-nepBbIX, yMEHbLUEHNE YUCIEHHOCTU Hacere-
Hus Poccurickon ApkTuku. o gaHHbIM PoccTtata
O YUCIEHHOCTW HacerneHns No pesynsraram ne-
penvcen nageHne YNCreHHOCTN HaceneHns Ap-
KTUKN OTHOCUTESNbHO OO6LLEN YUCIIEHHOCTU Ha-
ceneHust P® B 2010 rogy oTtHocuTensHo 1989
roga coctaeuno 0,6 % ( 1,7 npoTtue 2,3), a K Ha-
yany 2018 ewe 0,1%. YMeHbLUEHNE YNCIIEHHO-
CTWN HaceneHnsi BbI3BAHO HE TOSMbKO CHWXEHUEM
pOXaaeMOCTU U YBENUYEHUEM CMEPTHOCTU B pe-
r’MOHE, HO N MUTPaLMOHHOW YObISbI0, CBA3AHHOW
C HU3KUM YPOBHEM XN3HW. Takue KroyeBble No-
Kasartenu, xapakTepusyloLme KadeCcTBO XXU3HU
HaceneHus, Kak 6eHOCTb, 6e3paboTumLa, 3Ha4YK-
TENbHO Xy>Xe CPEAHEPOCCUINCKOro YPOBHS.

Bo-BTOpbIX, yBEnu4yeHwe  pemorpaduye-
CKOW Harpysku Ha TpygocrnocobHoe Hacene-
Hue. Yeaxas y4uTbCsa B pervoHbl ¢ 6naronpu-
ATHBIMU YCNOBUSAMW 0111 NPOXUBAHUSA, BKIHOYas
NPUPOOHO-KNUMaTUYECKUe, MOSoAEeXb PeaKo
BO3BpaLLaeTcs, 0OCTaBasiCb B ryCTOHACENEHHbIX
N 06XUTbIX pernoHax Poccun.

Kasanocb 6bl HecnoxHo obecne4ynTb Kade-
CTBEHHOe 06pasoBaHWe Ona peanu3aumm Ho-
Bon CTpaTermm Ha COBpPEMEHHOM 3Tane pas-
BUTUSA OOLLECTBa, WHULMMPYIOLLEM Kapam-
HanbHble U3MeHeHuss B cdpepe ob6pas3oBaHUs:
npeo6nagaHne AOMCTAHUWMOHHOW Yy4ebHOU pa-
60TbI B YCNOBUAX LMPPOBON MHPOPMALIMOHHO-
obpasoBaTtenbHOW cpefbl; rnodanusaunsa npo-
LeccoB MH(OPMALMOHHOIO B3auMOLENCTBUSA
N WHOPMaLIMOHHOWN OEeATENIbHOCTH, OCYLLECT-
BNSEMbIX TepputTopmnanbHO pacnpefeneHHbI-
MU cybbekTamm obpasoBaTesibHOro mnpoLec-
ca; «pacnpeperieHHoe OCO3HaHwe» WHOUBUOY-
YMOM peasibHOM [EeNCTBUTENIbHOCTU B CMbIC-
nax BUPTyasibHOW pearnibHOCTU; UCNOSIb30BaHMe
WHAPOPMALIMOHHBLIX CUCTEM, pPOBOTOTEXHUYE-
CKUX CPeCTB N YCTPONCTB U MHOMO BbICOKOTEX-
HOJTOrMYHOro 060PYOOBaHUSA; «CpallmBaHue»
CpefcTB U MeTodoB ob6pasoBaTesibHbIX TEXHO-
JIornin ¢ HPOPMaLIMOHHBIMU U, Kak CriecTeue,
CO3[aHME KOHBEPreHTHbIX, MeXAUCLMMIMHap-
HbIX MeToaMK; uudpoBmusauma obpasoBaTterb-
HbIX YCNYr, KOHTPONSA pe3ynsLTaToB yYebHbIX O0-
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Values of the Digital
Paradigm Period
Education

Robert Irena, Head of the Institute of Informatization of Education, Re-
search Associate at the Institute for Strategy of Education Development
Russian Academy of Education (RAE), Academic of RAE, Doctor of Peda-
gogy, Professor

It is impossible to perform social and economic development of the
Arctic without formation and reproduction of modern labor resources
able to implement complex technological projects, and preserve and
develop sociocultural and ethnopsychological features of the resi-
dents.

On May 7, 2020 the Ministry of the Russian Federation for the Develop-
ment of the Far East and the Arctic submitted to the Government of the
Russian Federation a draft Strategy for the Development of the Arctic Zone
of the Russian Federation and Ensuring National Security up to 2035 (here-
inafter, the Strategy). Experts, scientists, as well as the authorities and the
inhabitants of the Arctic regions were involved in the drafting of the Strat-
egy. Analysis of the current situation showed that despite about 1.6% of the
country population lives in the Arctic zone, the Russian Arctic accounts for
more than 200 billion tons of estimated hydrocarbon reserves; oil and gas
production generates 10% of GDP. It is planned to create up to 200,000
jobs in the Arctic by 2035 via development of gas-chemical plants, the de-
velopment of platinum ore deposits, the establishment of a full-cycle wood
processing complex, etc. In order to implement the projects defined by the
Strategy, the need for human resources and their structure will be reviewed
annually, the target figures will be changed respectively to meet this need,
and the educational infrastructure will be modernized.

It must be mentioned, however, that two negative trends are on today.
First, the population of the Russian Arctic is declining. According to Ros-
stat’'s census data on population, the fall in the Arctic population relatively
to the total population of the Russian Federation in 2010 compared to 1989
was 0.6% (1.7 against 2.3) and by the beginning of 2018 it added 0.1%.
The decline in the population is due not only to a decline in the birth rate
and an increase in death rate in the region, but also to a migration associ-
ated with a low standard of living. Key indicators of the quality of life of the
population, such as poverty and unemployment, are far below the Russian
average.

Second factor is the growing demographic burden on the working popu-
lation. When they leave to study in regions with favorable living conditions,
including natural and climatic ones, young people rarely return, but remain
in densely populated and settled regions of Russia.

At first it seems not to be an issue to provide quality education for the
implementation of the new Strategy at the present stage of social develop-
ment, which is initiating fundamental changes in the education system, as
follows: predominance of distance learning in digital information and edu-
cational environment;

globalization of communication and information activities carried out by
geographically dispersed actors in the educational process; «distributed
awareness» by the individual of reality in the sense of virtual reality; use
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CTUXEHUIN, BedeHVs [Oenonpoum3BoacTBa. Tem
oonee, YTO TakOW NokasaTtesb, Kak OTHOLLEHME
YUCNEHHOCTU HaceneHuss ApPKTUYECKOW 3O0HbI
P® B Bo3pacTe 15-74 roga, ncnosnb3oBaBLLUe-
ro MHMOPMaLNOHHO-TENEKOMMYHUKALIMOHHYIO
ceTb «VIHTepHeT» B TeyeHwe nocnegHux 12-un
MecsILIEB, K 06LLEeN YNCNEHHOCTN HaceneHus Ap-
KTUYeCKOW 30HbI PD HeyKnoHHO pacTeT 1 npe-
BblLLlaeT nokasatenb no Poccuinickon depepa-
uuu B uenom: ecnv B 2015 rogy 3710 661110 83,4 %,
B 2017 rogy - 86,9% un 91,2 % B 2018 rogy
(8 uenom no Poccuiickon ®depepauumun, 73,4,
79,8 1 83,8, COOTBETCTBEHHO).

OpHako, Bce He TakK OHO3HA4YHO.

Peanuzaumsa BbILLIEONUCAHHOIO NPUBOAMUT, Kak
K MO3UTMBHbIM pe3ynkratam, Tak U K HEraTMBHbIM
NnocneacTeusaM Ol CyGbeKTOB 06pa3oBaTeNbHO-
ro npouecca. M aTo kacaeTcs He TONbKO APKTUKN.

Human gesoueces development poe the implementation of Aectic pezo jects

2.0 2 0 .

TennekTyanusaumsa MHQOPMaUNOHHON  aes-
TENMbHOCTU U WMH(OPMALUNOHHOIO B3auMopemn-
CTBUSI MeXAy CyObekTamu obpasoBaTesfibHO-
ro npouecca 3a c4yeT NpegocTaBfeHns MHCTPY-
MeHTa uccnefoBaHUs, MOOENMPoOBaHUs, UMU-
Taumm, nNPOeKTUPOBaHUA BUPTYyasibHOW npen-
MeTHOM 06nacTn afekBaTHO onpefeneHHo-
My codepXXaTeflbHO-MeTOOUYECKOMY  MOOXO-
ay; yBenu4yeHue obbema ydebHOro marepua-
na, pacwumpeHue TeMaTuUKM Ha 6ase rmneprek-
CTOBOW U runepmMeamMinHon oopm ero npencras-
neHvs; peanusaumns opraHu3auMOHHbIX (OpM
M MeTodoB 06y4YeHWss afeKBaTHO COBpPEMEH-
HbIM Hay4HO-UCCNeaoBaTeNbCKUM MeToaam rno-
3HaHWA N3yYyaeMblX 3aKOHOMEPHOCTEN NpUPOoa-
HbIX SIBMIEHUM U coumarbHbIX MPOSBIEHWIA; MO-
fIBNIeHne NpUHUMNUAaNbLHO HOBbIX CPeacTB o6y-
YeHusl, PYHKUMOHUPYIOLLMX Ha 6a3e LMdpoBbIX

K Mo3nTMBHbIM OTHEcem criegylolme: WH-  TEXHOMOIMMi, NMPUMEHEeHNe KOTOPbIX MOoBbILaeT
MOTUBaLIMIO U CaMOCTOATENIbHOCTb O6Yy4eHwus;
pacLuMpeHve BuOooB y4ebHOM OeATeNbHOCTU 3a
CYeT HEKOHTAKTHOro B3auMOOEWCTBUSA, KaK C
nonb3oBaresiemM, Tak 1 ¢ U3y4aemMbiMn O6beKTa-
MU onpeperneHHon NpegMmeTHon o6n1acTu, B TOM
yncne Ha 6ase TexHornorun «BupTyansHasa pe-
anbHOCTb», «[lononHeHHasa peanbHOCTb».

K BO3MOXHbIM HeratMBHbIM MOCNEACTBUAM
OTHeceM criegyloLme: ocrnabdrneHne OQucKypcus-
HOro (paccyxpgaroLLero) Tuna MblLLeHns 1 npe-
obnagaHve KOHCTaTupyloLlero 3a c4yeT ocna-
6r1eHNst CrOCOBHOCTU KOHLEHTPUPOBaTbL BHU-
MaHWe Ha CyLeCTBEHHbIX MpuU3HakKax MHJop-
Mauuu; «pacnpefenéHHoe» BOCMNPUATUE WH-
dopmaumm, BO3HMKAIOLLIEE B CBA3W paccpeno-

of information systems, robotics and devices and other high-tech equip-
ment; «fusion» of educational technologies and methods with information
technologies and, as a consequence, the creation of convergent, interdis-
ciplinary methodologies; digitization of educational services and means of
the results of educational achievements monitoring, office management.
Especially, the ratio of the population of the Russian Arctic at the age of 15-
74, who used the information and telecommunication network «Internet»
during the last 12-and months, to the total population of the Arctic Zone of
the Russian Federation, steadily increases and exceeds the total popula-
tion of the Russian Federation as a whole: from 83.4% in 2015 to 86.9%
in 2017 and 91.% in 2018 ( for the Russian Federation as a whole, 73.4%,
79.8% and 83.8% respectively).

Nevertheless, this approach is not cut and dried.

The realization of the above mentioned results in both positive and nega-
tive consequences for the subjects of the educational process. And it is not
only about the Arctic.

On the positive side: the intellectual development of information activi-
ties and communication between the actors in the educational process by
means of research, modelling and simulation tools, designing a virtual sub-
ject area with an adequately defined content-based approach; the increase
of the amount of teaching materials and expanding the content of hyper-




TOYEHHOCTbIO BHUMAHWA MpU  U3OLITOYHOCTU
MHpopMaLMK; «KOHTEHTHas crenota» Mosb-
30BaTena Kak 3aTpygHeHWs OCO3HaHuA Lene-
BOW, CTPYKTYPHO-COAepXaTerbHOW, MOpanbHO-
LEHHOCTHOW KOMIMOHEHTLI MHdopMaummn npu ee
BOCMPUATUN N UCMONb30BaHUN B CBA3WU C MpU-
OpUTETOM BWU3YasibHOrO MNPEeACTaBfeHns WH-
dopmaumn Hap copep>kaTefibHbIM; «KIMNoBo-
KOMUKCHOE» BOCMNpUATUE MHOpMaLuK, Npuso-
Oduee K HenoHVMaHuio copepXkaTernbHOW Co-
cTaBnsiiolen y4ebHor MHGopMaumm B CBA3N
C npegno4YTeHnemM NpUMMMUTUBHOIO NpeacTaBle-
HUA MHpopMaumMm (MynNbTUNNMKALMOHHbIE CHO-
XeTbl, BuU3yanuzauus mopgenewn, npeobnaja-
HVe rpadnKoB, MHOprpamMm, guarpamMmm v np.);
passuTHEe Yy 06y4aroLLMXCA OUBEPreHTHOro CTu-
NS MbILUSIEHNST B CBA3WU C OpueHTauuen obyde-
HWS Ha MOWCK PeLLUeHUn KakoW-To npobriemMbl C
nocnegyoLmnM MOHWXeHNeM [0 anroputmuye-
CKOro CTWMS MbllneHus (ToYHOe cnegoBaHue
3apaHee YCBOEHHbIM anropytMam fedTerib-
HOCTMW); HeadeKBaTHOCTb BOCMpUATMA obyya-
IOLLMMCA peasibHOW OEUCTBUTENbHOCTU MOChe
ONTENBHOrO nNpebbiBaHUA B «BUPTyalbHOM
Mupe», OLlylleHne [OBONCTBEHHOCTU Mpu Of-
HOBPEMEHHOM BOCTPUATUN pearnbHOW OeACTBU-
TENbHOCTU N BUPTYalbHOro KOHTEHTa; huanye-
cKkaa (ana rnas), yMCTBEHHas U 3MOLMOHasb-
Has Hanps>XKeHHOCTb B CBA3W C UCMNOJSIb30BaHU-
€M BUPTYaslbHOr0 KOHTEHTA.

BbliweonucaHHble U3MeHeHWs, npomsoLleailmve
B chepe obpas3oBaHWs B pesynsrate npuMmeHe-
HUSA LMAPPOBLIX TEXHOMOMMIA, ABUITUCE CUCTEMHO-
obpasyolmmMmn  paktopamMu  BO3HUKHOBEHUS
uncppoBor TpaHcopmaummu o6pa3oBaHus, nof
KoTopon O6ydem mMoHWMaTb pesynsrar npouec-
Cca BO3HWKHOBEHMWS CYLLECTBEHHbIX W3MEHEHWUN,
npousoLlealmx B cdepe ob6pasoBaHus (kak Mno-
3UTUBHbIX, TaK U HEraTUBHbIX), MPU aKTUBHOM W
CYCTEMATUYECKOM  UCMOSIb30BaHUN  LUMAPOBbIX
TEXHOMorMn B obpasosartesibHbIX Uenax. Bruvs-
HUIO UMAPOBON TpaHcdopmauum noaseprmch
BCE npoueccbl 06pasoBaHns, YTO Orpenenuno
CTaHOBMeHVe W passBuTMe LM@POBOA napagur-
Mbl 06pa30BaHVA, Mo KOTOpor 6yaemM rnoHMMaTb
COBOKYMHOCTb  TEOPETUKO-METOOOIOrMYECKMX,
Hay4HO-Nefarornyeckmx rosioXXeHUn 1 TeXHOIOo-
MMYECKUX PELLEHNA, OPUEHTUPOBAHHbIX HA UHTES-
JleKTyarnibHoe pasBuUTUE MHOVMBUOYYMa U ero co-
umannsaumio Ha OCHOBE peanv3aumm CoBpemMeH-
HbIX JOCTV)KEHUIA HAYYHO-TEXHONOrMHYECKOro Mpo-
rpecca rnepvoga akTMBHOIrO UCMosb30BaHUs LMd-
POBbIX TEXHOMOIMI B YCIOBUSAX NPefoTBpaLLieHns
BO3MOXHbIX HeratuBHbIX MocrneacTsuin ona 3no-
poBbsi OBy4aoLLIMXCA U obecreYveHns nHgopma-
LIMOHHOW 6€30MaCHOCTU JINYHOCTU CYOBLEKTOB 06-
pasoBaTenbHOro npotecca.
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text and hypermedia presentations; the implementation of organizational
forms and methods of teaching according to up-to-date scientific research
methods for understanding the patterns of natural phenomena and social
manifestations being studied; fundamentally new educational tools based
on digital technologies, the use of which increases the motivation and au-
tonomy of education; expansion of educational activities through non-con-
tact interaction, both with the user and with the objects being studied in a
specific subject area, including ones based on the technologies «Virtual
Reality», «Augmented Reality».

Probable negative effects include the weakening of the discursive (rea-
soning) type of thinking and the predominance of declaring by weaken-
ing the ability to focus on the essential signs of information; «dispersed»
perception of information arising from the dispersion of attention at redun-
dancy of information; «content blindness» of the user as the difficulty of
understanding the target, structural-informative, moral-value component of
information at its perception and use in connection with the priority of visual
presentation of information over content; «clip-comic» perception of infor-
mation leading to incomprehension of the content component of educa-
tional information in connection with the preference of primitive presentation
(cartoon plots, model visualization, predominance of graphs, infra-graphs,
diagrams, etc.); the development of a diversionary mindset among learners
due to the orientation of the training towards finding solutions to a prob-
lem, followed by downgrading to an algorithmic mindset (exact follow-up
to the pre-learned algorithms of activity); inadequate perception of reality
by students after a long stay in the «virtual world», a feeling of duality while
simultaneously perceiving reality and virtual content; physical (for the eyes),
mental and emotional stress associated with the use of virtual content.

The above mentioned changes that have occurred in education as a re-
sult of the use of digital technologies have been systemic factors in the
emergence of the digital transformation of education, which will be con-
cerned as the result of a process of significant changes (both positive and
negative) and the use of digital technologies for educational purposes. All
the processes of education have been influenced by digital transformation,
which has determined the emergence and development of a digital educa-
tional paradigm, which will be referred to as a set of theoretical, method-
ological, scientific and pedagogical provisions and technological solutions
aimed at the intellectual development of the individual and his socialization
on the basis of the realization of modern scientific achievements during the
period of active use of digital technologies, while avoiding possible negative
consequences for the health of students and ensuring information security
of the personality of the subjects of the educational process.

The changes in education during the digital paradigm have a definite im-
pact on the basic, humanly oriented platform based on the values of educa-
tion, expanding it in a cognitive-intellectual direction, as well as to preserve
the mental and physical health of the learner under the challenges and risks
of modern society.

Thus, the digital educational transformation makes significant adjust-
ments to the substantive basis of the term «educational value» due to a
number of essential factors. First, the clash that has arisen in our century
between the philosophical -psychological values that have traditionally
been humanistic in the field of education and the financial and economic
values that focus on the acquisition of goods and services, to increase fi-
nancial returns. Second, the increasing importance of moral, ethical, social
and national cultural values as a counterweight to the values of the con-
sumer society. Third, the need to prevent probable negative effects on the
mental and physical health of learners who use digital technologies for edu-
cational purposes. Fourth, to ensure information security for the individuals
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Tabnuual
CooTBetcTBME LIEHHOCTEI 06pa3oBanna nepuoaa UMhpoBoil Napagurmbl UX COAEPXKaHUID

Copiepxanue hopMupyeMbIX Yy MHANBHYYMA LiEHHOCTei o6pa3oBaHus nepuoaa untposoi
napagurmbl

Ne LleHHocTH 06pa3oBanus nepuopa
" uuc)poBOi Napaanrmbl

3HAYUMOCTb U NPUOPUTETHOCTb ANS UHANBUAYYMA MPUHATBIX B KOHKPETHOM COLMYME FYMaHUTapHO-
1. | hMnocodHCcKo-NcMxonornyeckmne OPWEHTUPOBAHHbIX [JYXOBHbIX, (PUNOCOGCKNUX, MCUXOJIOrMYECKUMX, OOLLEKYNLTYPHBLIX aCMeKTOB
BOCMPUATUA OKPYXXaKoLLel [eNCTBUTENIEHOCTY
3HAYMMOCTb AN UHAMBUAYYMA NO3HABATESIbHbIX aCMEKTOB BOCMPUATUS OKPYXKAIOLLEHA PeanbHOCTH
npyu  OCYLLECTBNIEHUN 06pa30BaTe/IbHOM, JKCMEPUMEHTANIbHON, HAYYHO-UCCref0BaTeNbCKON
2. | KOTHUTUBHO-UHTENNEKTYANIbHbIE y 2
JeATENbHOCTW, CBA3AHHOW C MO3HAHMEM CYTU U3y4aeMblX SBJIEHWUIA, NPOLECCOB, 0OLEKTOB
OMnpefiernieHHon Hay4Hon unu NpesMeTHO| 061acTu
3HAaYMMOCTb M NPUOPUTETHOCTb AN MHAUBMAYYMA COOMIOAEHUA MPUHATLIX B KOHKPETHOM COLMyME
3. |couuanbHble (MOpanbHO-3TUYECKUE) puop A AUBUAYY A P P iy
MOpanu, Y4eCTHOCTU, MOPALOYHOCTY, ATUKM, COHYBCTBUSA, YBKEHWUS B OTHOLLEHUAX MEXAY NI0ABMU
MPUOPUTETHOCTb ANS MHAMBUAYYMA NATPUOTU3MA, FPAXKLAHCTBEHHOCTU, [0JIra, HE3aBUCUMOCTH,
4. |HauMoHaNbHO-3THUYECKME o 9 9
CNpaBeAnnBOCTM, HALMOHANTbHBIXTPAANLNANPYU NPUHATAU UM PELLEHIIA B CBOBVXKUSHEEATENIbHOCTH
3HAYMMOCTb 4115 MHAMBMAYYMA TPAAMLWIA KpacoTbl, FAPMOHUN, JIH06BYU (B LUIMPOKOM CMbICIIE 3TOM0
5. | KyNbTYPHO-3CTETUYECKME L
C10Ba), BEPHOCTU, APYXKObI NPY BOCNPUSTUN PA3JINYHbIX CMEKTOB OKPYXKAKOLLEN [LeNCTBUTENBHOCTH
3HaYMMOCTb ANA  MHAMBMAYYMA OO6Y4eHUs M0 Mefaroruko-TeXHOMOrMYeckuM 1 y4e6Ho-
6. | KoHBeprenTHble METOLMYECKMM MaTepuanam, 06ecrnevmBatoLlMM COBMajeHne MeToA0B 06Yy4eHWs ¢ MeTofamu
' UMPOBLIX TEXHOMOrMA, WM Peanu3ylolMM  B3aMMHbLIA  MEPEHOC  XapakTepHbIX YepT
06pa30BaTesibHbIX TEXHOOMMIA U LNPOBLIX TEXHONOTNIA
3[10poBbec6eperaroLLme (B ycnoBusx |0643aTeflbHOCTb AN MHAMBUAYYMA COGMIOAEHWUS MCUXOSIOr0-nefarornyecknx, CaHUTapHO-
7. |ncnonb3oBaHUs LNMPOBLIX TUTUEHUYECKUX 1 TeXHUYECKUX TPe6GOBaHWUA NPW OCYLLECTBNIEHUM Y4e6HON [eaTenbHOCTV B TOM
TEXHOJI0r1N) yucse, B MHOPMaLMOHHO-00pa30BaTeNbHO cpefe
WHOPMaLNOHHas 6€30MaCHOCTb 06f3aTeNbHOCTb  ANA  WHAMBMAYYMA  6GNOKMpOBaTh:  WHGOPMALMIO,  3anpeLLeHHYHo
g |7WiHoCTH (B ycrnoBusx 3aKOHOJATeNIbCTBOM; HEITUYHYI0 MHGOPMaLMIO, OCKOPOAAIOLLYIO MOpanbHble LIEHHOCTU W
" | MCNONb30BaHUS LNDPOBIX NPeACTaBNeHUs OKPYXXAIOLMX; arpecCUBHYID WHCOPMALMIO; HENEruTUMHYI0 MHGOpMaLuio;
TeXHOO0rni) VH(OPMALIO, YHVKAIOLLYIO UM OCKOPOIIAOLLYIO YEN0BEYECKOe LOCTOUHCTBO

OnucaHHble Bbilwe U3MeHeHUs B cdhepe obpa-
30BaHus nepuopa uMdpoBo Napaamrmbel onpe-
OeneHHbIM 06pa3oM BNAUAIT Ha 6a30BYIO ryma-
HUTapHO OPWEHTUPOBAHHYIO NNaTdOPMy, OCHO-
BaHHYIO Ha LIEHHOCTAX 06pa3oBaHus, pacLumpss
€e B KOTHUTUBHO-UHTENNIEKTYalbHOM Hanpas-
NeHnn, a Takxke B HanpaBneHUW COXpPaHEHUs
NCUXMYECKOTO M (PMU3NYECKOrO 300pOBbsA 00Y-
YaloLLEerocs B yCrnoBuUsX BbI30OBOB N PUCKOB CO-
BPEMEHHOr0 obLLecTBa.

Taknm obpa3om, uudposas TpaHcdhopmaums
06pa3oBaHNsi BHOCUT CYLLECTBEHHbIE KOPPEK-
TUBbI B COAEpXaTernbHYlD OCHOBY CIIOBOCOYE-
TaHUA «LEHHOCTM 06pa30BaHus» B CBA3N C psi-
OOM CYLLECTBEHHbIX OOCTOATENbLCTB. JTO, BO-
nepBbiX, BO3HMKLLEE B HALleM Beke MpOTUBO-
peune mexay hrunocoCKo-NCMXoNorm4eCKumMm
LEHHOCTAMM,  TpaguMUMOHHO  FyMaHUTapHO-
OPWMEHTUPOBaHHLIMM B 061acT 06pa3oBaHns, u
(hMHaHCOBO-3KOHOMUYECKMMK,  OPUEHTUPOBAH-
HbIMM Ha NPUOBPETEHME MaTepPUabHbIX LIEHHO-
CTEN W yCnyr, Ha NPUYMHOXEHNE (PUHAHCOBON
npuoébiIn. Bo-BTOpbIX, 3TO BO3pacTaHue 3Ha-
YMMOCTU MOPASIbHO-3TUHECKMX, COLUManbHbIX U
HaLUMOHAasbHO-KYNMBTYPHbIX LIEHHOCTEN Kak mpo-
TMBOBEC LEHHOCTAM oO6LLecTBa MNOTPeGNEeHnS.

B-TpeTbux, 9TO HEOOXOAMMOCTbL NpedoTBpaLLe-
HMSA BO3MOXHbIX HEraTUBHbIX MOCNEACTBUIA Ans
NCUXNHECKOTO U (PU3NHECKOrO 300POBbS 0By4a-
IOLLMXCS, UCMOMb3YIOLLMX LIMPPOBLIE TEXHOMO-
rMm B obpasoBaTenbHbIX Uensax. B-yeTBeprbix,
3TO obecneyeHve nHOpMaLMoHHON 6e3onac-
HOCTU JIMYHOCTN CYOBLEKTOB 06pa3oBaTesibHO-
ro npouecca. B-nsATbix, 3T0 BO3pacraHue 3Ha-
YAMOCTU WHTENNEKTYanbHbIX npodeccuin B Co-
BPEMEHHOM OO6LLIECTBE B CBA3W C aKTUBU3aUW-
e Hay4HO-TEXHOMOrM4ECKoro nporpecca n npu-
OPUTETHOCTBIO MHTENNEKTYanu3aunm obpasoBa-
TENbHOW OeATENbHOCTU. B-LuecTbIX, 3TO KOHBEp-
reHumsa negarormyeckomn Haykum 1 LMgpoBbIX Tex-
HOMOrni, NPOSIBASIOLLANACA B TEHOEHUMN CoBMa-
JEeHUs, CXOOCTBa, B3aUMHOMO MepeHoca Xapak-
TEPHbIX YepT nefarorn4yeckon Haykm n uudpo-
BbIX TEXHOJMOMNIA, & TaKXe COBMafeHns MeTOAOB
LMPPOBBIX TEXHOMOMMIM C METOAAMU OBYHEHWS.
YunTbIBas BbILLEN3IOXKEHHOE, B NEPUOA LMgD-
poBOM TpaHcopmaumm 06pa3oBaHMK, BBe-
JeM TEPMUH «LIeHHOCTM 06pa3oBaHus nepunopa
LUMpoBON Napagurmel» U NPeacTasnum B BUAE
Tabnuupl COOTBETCTBME LEHHOCTEN 06pa3oBa-
HUS Nepuoa ungpoBON Napagmrmel X cogep-
XaHuto. [pn 3TOM OTMETUM, YTO LLEHHOCTb — 3TO
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Table 1.
Relevance of the values of education of the digital paradigm to their content

Content of the digital paradigm period education values of the individual

Education of the digital paradigm period

1. |philosophical and psychological

Importance and priority for the individual of the humanistic, spiritual, philosophical,
psychological and cultural aspects of the way in which they perceive their environment

2. [cognitive and intellectual

Importance for the individual of the cognitive aspects of the perception of the environment
in the conduct of educational, experimental and research activities related to the knowledge
of the phenomena being studied, processes, objects of a particular scientific or subject area

social
(moral and ethical)

Importance and priority for the individual of observing the social morality, honesty, decency,
ethics, empathy, respect in human relations

4. |national and ethnic

Priority for the individual of patriotism, citizenship, duty, independence, justice and national
traditions in their decision-making

5. |cultural and aesthetic

Importance for the individual of the traditions of beauty, harmony, love (in the broad sense of
the term), fidelity, friendship in the perception of different aspects of reality

6. |convergent

Importance for the individual of learning about pedagogical, technological and teaching
materials that ensure that teaching methods coincide with digital methods or that implement
the interchangeability of educational and digital technologies

health saving

Importance for the individual to comply with psychological, educational, health and technical

7. - . requirements in carrying out their educational activities, including an information and
(digital environment) . .
educational environment
ersonal information securit Obliging for the individual to block information prohibited by law, unethical information that
8. P y offends the moral values and beliefs of others, aggressive information, illegitimate information,

(digital environment)

information degrading or insulting human dignity

dhvkcupoBaHHas B CO3HaHUM UHAMBUOYYMaA Xa-
pakTepUCTMKA €ro OTHOLUEHUS K OObekTam
OKpy>XXatoLen ero AeiCTBUTENIbHOCTU, KOHCTPY-
MpyloLLas ero BHYTPEHHWUI MUP Kak YHUKambHO-
CyOBLEKTUBHLIN, a cofepxaHue hopMrpyeMbIX
y VHOMBMAOYyYMa LEHHOCTEeN obpa3oBaHus ne-
proga umdpoBor napagurMbl — 3TO ONUCaHWe
3HaYMMbIX ONS MHOMBUOYYMa U MPUCBOEHHbIX
UM Maen, HOPM, MPUHLUMOB MpU BbIGOPE XU3-
HEHHbIX OPUEHTMPOB M MPUOPUTETOB, 3aJaBae-
MbIX CamMunM 0ByHatoLLMMCS.

ModbIToXWBasi, OTMETUM, YTO MpeAcTaBieH-
Hoe B Tabnuue COOTBETCTBME LIEHHOCTEN obpa-
30BaHuUs nepuoga umdpoBon napagurmbl (ne-
BbIi cTon6ew Tabnuupbl) cogepxaHunto opmu-
pyembIX y nHaMBuayyma LIEHHOCTeN obpasoBa-
HUs nepvoga UmdpoBON napagurmbel (Npa.biii
cton6ey Tabnuubl) BbIABASET, BO-NEPBbLIX, LIEH-
HOCTW COBPEMEHHOI0 06Pa3oBaHu1s B YCIIOBUAX
ero umdpoBor TpaHcopmaumm, a Bo-BTOpbIX,
npeacTaBnsaeT copepxaHue (OpMUPYEMBIX Y
MHOMBMAYYMA LIEHHOCTEN COBPEMEHHOrO obpa-
30BaHuWs, KOTOPOE MOXHO 0TOOPAa3NTL B KOMME-
TEHLUAX, HEOBXOAMMbIX AN COBPEMEHHOMO Mo-
KOneHusi, OTBETCTBEHHOrO B OyayLlem 3a pas-
BUTUE uMBMnM3aumm Ha Hawwel Mnanete. M

involved in the educational process. Fifth, the increase of the importance of
the intellectual professions in modern society, owing to the intensification of
scientific and technological progress and the priority given to the intellectual
development of educational activities. Sixth, the convergence of pedagogi-
cal science and digital technology which is seen in the tendency of similarity
and mutual transfer of the characteristics of pedagogical science and digital
technologies, and the match of digital and educational methods.

Taking all this into account, during the period of digital transformation of
education, we will introduce the term «values of education of the period
of digital paradigm» and set a form to determine the correspondence of
values of education of the period of digital paradigm to their content. At the
same time, we note that value is a mind-fixed characteristic of an individu-
al's attitude to the objects of his reality, constructing his unique subjective
inner world. The content of the values of education of the digital paradigm,
generated by the individual is the description of the ideas, norms, principles
relevant to the individual and assigned to him in the choice of life orienta-
tions and priorities set by the learner.

To sum up, the correspondence in the table between the values of edu-
cation of the digital paradigm period (left column) and the content of the
digital paradigm period education values of the individual (right column)
identifies, first, the values of modern education in its digital transformation,
and, second, shows the content of the values of modern education that
are shaped by the individual, which can be reflected in the competences
needed for the modern generation, responsible for the future development
of civilization on our Planet. ll
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’ Me)xayHapoaHoe
COTPYAHN4ECTBO

8 chepe
obpazosaHnn

Y HAYyKv

llepcnekTuBHbIE
HanpasneHus

DOCCUWCKO-

-

KUTancKoro ;
Hay4Ho-
TEXHUYECKOI0

orpvunuqecrna
B ApKTHKE!

Taubmun lao,

[IMpeKTop U rnaBHbI IKCNepT
LleHTpa ncenemoBaHuin CuHei
9KOHOMUKIN APKTUKM
XapObUHCKOro MHXEHEPHOro
yHuBepcuTeTa (XapbuH, Kutait)

HayyHoe coTpygHuyecTBO B ApKTUKe B rnocregHue ae-
CATUNETUA pPa3BMBAETCA KpamHe AMHAMUYHO. 3Hayu-
TEeNbHO BO3POCHa TEXHMYECKAs OCHALLEHHOCTb apKTuye-
CKUX UCCnefoBaHUN, pacLUMpUCa Kpyr y4aCcTHUKOB UC-
cnepoBaTenibCKMX NporpaMm — yXe He TOSbKO Nnossp-
Hble CTPaHbl, HO U PAL HEAPKTUYECKNX CTPaH, B TOM YUC-
ne Hanbonee akTUBHO — Kntan. MHorne na takoro poga
nccnegoBaHu B HACTOSLLIEE BPEMS peanuayoTcs B TeC-
HOM COTPYAHWYECTBE C apKTUYECKMU rocygapcreamu, B
TOoM ymncne ¢ Poccuen.
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Promising
Areas of
Russia-China
Scientific and
Technical
Collaboration
in the Arctic

Tianming Gao,

Director and Chief Expert Arctic Blue
Economy Research Center at Harbin
Engineering University (Harbin, China)

Mo cBoen TemaTvke apKTUYECKME UCCneaoBa-
HWA gensaTtcs Ha [1]:

e [eorpaghnyeckne wuccrnenoBaHusi, Hanpas-
JIEHHbIE HA U3YYEHNE KOHTUHEHTASIbHOMO LUEMb-
da 1 yTOHHEHNE MOPCKMX FPaHuLL;

* [eonornyeckne UccefoBaHus, 3ako4alo-
LMecs B pal3BedKe 3anacoB MPUPOLHbIX MCKO-
naembIX U OLLEHKE BOSMOXXHOCTEN OCBOEHMUSA Me-
CTOPOXAEHWI B MaTEPUKOBBIX U LLENBGIOBbIX 30-
Hax;

* Okosnorn4eckme uccnenoBaHusi, B H4acTHO-
CTU, aHanM3 3KOSI0rM4eCcKUX Npobnem ¢ 0CcobbiM
aKUEHTOM Ha HeraTuBHble MOCNEACTBUSA XO3AM-
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Scientific cooperation in the Arctic has been rapidly developing
in recent decades. In both technical and technological terms,
the capability of Arctic research has significantly increased.
The range of stakeholders and participants in research projects
has also expanded, particularly, due to the involvement of non-
Arctic countries with China being one of the most active. Many of
these types of research are currently being carried out in close
collaboration with Arctic states, including Russia.

Generally, contemporary Arctic studies may be divided into the
following categories [1]:

* Geographical research aimed at studying the continental shelf of
the Arctic Ocean seas and clarifying maritime boundaries between the
littoral states.

* Geological studies that involve the exploration of mineral resources
along with the assessment of opportunities for the development of the
continental and offshore zones.

e Environmental studies, including the analysis of environmental
problems with special emphasis on the harmful effects of economic
activities in the Arctic and climate change.

o
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CTBEHHOW OeATeNbHOCTU YerloBeKa U BO3MOXHO-
ro pasbHenLero NoTeneHns KNnuvara,;

* CouumarnbHO-3KOHOMUYECKNE UCCIeN0BaHUS
pa3BuUTUSE U OCBOEHUSI APKTUKW, B TOM 4uCre
9KOHOMMYEcKas OLleHKa pa3paboTKm MeCTOpOX-
OEHUA NPUPOLHLIX PECYPCOB, NEPCMNEKTMB pas-
BUTUS TPAHCMOPTHbIX KOPUAOPOB, UCMONb30Ba-
HWUS1 MOTeHUMana NpUPOLHbLIX PECYPCOB J1eCOB,
MOpEeW U pex;

* UI3ydeHne npobrieM obecrieHeHus ycToun4n-
BOro pa3Butnsi ADKTUKU B YacTu SKOSTOru, KOH-
cepBauMn YHMKamnbHbIX MPUPOLHbLIX PECypCoB,
npo6nemaTtkn1 30H BE4YHOW Mep3noThl, obecne-
YeHnss 6MopasHOobpPa3na apKTUHECKUX MOPEWN,
YCTONYMBOro f10Ba Pblbbl N NPOAOBOSILCTBEHHOM
6e30MnacHoOCTY;

* MlccrienoBaHus B cghepe obecriedeHns 6e30-
rnacHocTY, B 4aCTHOCTW, aHanM3 BOEHHO-CTpa-
TErMYECKNX acneKkToB MeXAyHaPOAHbIX OTHOLLIE-
HUR. B HMX ocoboe BHMMaHue yOoensercs BOS3-
MOXHbIM KOHQSIMKTaM M3-3a PECYPCHOro NOTEH-
unana ApKTUKWN.

Inteenational scientific and education coopezation
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MpaKTnyeckn BCe CTpaHbl B CBOMX CTpaTeru-
AX apKTUHYECKMX WCCedoBaHni (i)OKyCVIpyIOT
BHMMaHMe Ha yCuUneHunm mMexpayHapoaHoro co-
TpygHU4ecTBa no o6ecrneveHnio paumoHanbHOro

! NpMpoaonosib3oBaHNA Ha ceBepHbIX TeppUTopun-

IX; Pa3BUTUN 3€JIEHO SHEPreTUKW; NPOBEAEHUN
nepefoBbIX UCCNEfoBaHWA B 0651aCTU 9KONMO-
FMYHOrO OCBOEHMSA BMONOrNYECKUX N MUHEPaSb-
HbIX PECYPCOB; YNpaBfeHNs apKTUHECKMMUN KO-
cucteMamun. Hapsigy ¢ CoxpaHeHvuem npupogabl,
ofHa 13 Hanborsee akTyanbHbIX M HEMPOCTbIX 3a-
a4y — 06ecneynTb YCTOMUYUBLIN POCT pa3paboTkm
PeCypcoB apKTUHECKMX TEPPUTOPUIA U akBaTo-
puii mopeii CeBepHoro Jlegoeutoro okeaHa. Ha
peanusaumio Takoro nogxoda HaueneHbl U poc-
CUIACKas, U KUTamnckas apktTmyeckas nonmtnkn. B
«OcHOBax rocynapCTBEHHOW NonuTMKK Poccuin-
ckon ®epepaumm Ha nepuog go 2035 roga» [3]
cpeam HauMoHasbHbIX MHTEPECOB 3aBIEHO pas-
BUTNE APKTUHECKOW 30HbI B KQ4eCTBE CTpaTeru-
YeCKOWN pecypcHom 6a3bl 1 ee paumoHarnbHoe Uc-
Nnonb3oBaHMe B LENAX YCKOPEHUA 3KOHOMMYE-
CKOro pocTta cTpaHbl. B ApKTnyeckon nonuTunke
KuTaa [4] nog4epKmMBaeTcs, YTO KUTaMCcKme Ka-
nuTan, TEXHONOrMK, PbIHOK, 3HaHUS U OMbIT Oy-
OYyT Urpatb BaXKHYI0 POSib B pacLUMpPEHUM CeTu
MOPCKMX MyTel B APKTUKE, a Takxke coumasibHO-
3KOHOMMYECKOM Pa3BUTMUN apKTUHECKMX CTPaH U
TeppUTOpPUIA BOOMb OAHHbIX MyTEWN.

YuutbiBas 6ecnpeLeneHTHO TECHble OTHOLLE-
Hua Poccum n Kutaa B nocnegHve rogbl B pas-
NNYHbIX 06/1aCTAX, HANMMUO Hanu4vme o6LLUMX UH-
TEepecoB Ans coTpyaHuyecTBa B ApKTuke. 3asB-
nsiemMble 06eMMKn cTpaHamm NpUopuTETHLI B cdoe-
pe apKTUYECKUX Hay4HbIX WCCNeaoBaHUA BO
MHOrom nepecekatotcs. B Apktudeckon Ctpate-
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rm Kutaem npmeBogmTCs LUMPOKUIA CNIMCOK MYTb-
TUOVCLMNIIHAPHBIX HaMnpaBieHNn apKTUYECKMX
nccrefoBaHui, KOTopble ABNSAIOTCH MPUOPUTET-
HbIMW A1 CTpaHbl, B TOM YMCre reonorusi, reo-
rpadus, rmgponorus, MeTeopororus, éuonorus,
3Kornorus, reopmsrka, Mopckas XMMus, a Taxke
n3yyeHne Mopckoro nbfa [4]. Takxe nepcnek-
TUBHbIMU NS Kutasa aBnatoTca: U3yveHne mme-
IOLLIXCA NMPUPOLHBIX PECYPCOB U BO3MOXHOCTEWN
nx pa3paboTku; NpoBefeHVe reonoropassenoy-
HbIX paboT U COBEPLUEHCTBOBAHME TEXHOOMiA
OCBOEHUS PECYPCOB B TPYAHOOOCTYMHbIX MecTax
ApPKTNYECKOM 30HbI, B TOM 4UCre, Ha LUenbge;
uccrnegosaHve M OueHKa BO3MOXHOCTEW Ocy-
LLIeCTBMEHUS FPYy30BbIX NepeBo3oK B Bogax Ce-
BepHoro Jleposutoro OkeaHa [2].

Poccurelt ocHOBHbIMU 3afia4amu B cdhepe pas-
BUTUS NONAPHOMN HAYKWN U TEXHOMOM M 3asiBNA0T-
ca [3]:

* pa3paboTka 1 BHedpeHue TEXHONOrnn, ume-
IOLMX KPUTUHECKU BaXKHOE 3Ha4eHue Ons oCcBo-
eHua APKTUKUK, B TOM YUCNe AnS peLleHns 3adad
B 0611acTM 060POHbI U 0b6ecrnedeHns 06LLEeCTBEH-
HOW 6e30nacHoOCTK, paspaboTka marepuarnos u
TEXHVKWN ONS NPUMEHEHUS B apKTUYECKMX YCIlo-
BUSX;

* pacluMpeHue [eATenbHOCTU Mo npoBefde-
HUIO MCCNefoBaHNn  OnacHbIX MNPUPOAHBLIX W
NPUPOAHO-TEXHOTEHHbIX ABMEHUA B ApPKTUKe,
pa3paboTka U BHeOpeHWe COBPEMEHHbLIX MEeTO-
OOB W TEXHOSMOrMI NMPOrHO3MPOBaHUA TaKUX fAB-
JIEHWA B YCNOBUSAX MeEHsIoLerocs kKnumara, a
TakXe MEeTOOOB U TEXHOSOMMIA CHUXEHWUS Yrpos3
XKU3HEeOeATeIbHOCTM YeIOoBeKa;

* paspaboTka U npumeHeHue 3WPEKTUBHBIX
WHXXEHEPHO-TEXHUYECKMNX PELLIEHNI B Lensax npe-
OoTBpaLleHVs NMOBPEXAEHUS 3NIEMEHTOB UHpa-
CTPYKTYpbl BCreacTeue rnodanbHbIX KnvMaTu-
YECKUX U3MEHEHWN;

* paspaboTka 1 pasBuUTUE TeXHONornn coepe-
XKEHUA 300POBbA N YBENUYEHUS MPOJOIIKUTESb-
HOCTW XW3HW HaCeNleHNsi B apKTUYECKMX YCITOBU-
AX.

Kuta OTKpbLIT KO BCECTOPOHHEMY COTpya-
Hu4ecTBy ¢ Poccmert no 60MbLUMHCTBY U3 OaH-
HbIX Hay4HO-TEXHUYECKMX HarpasneHnin. B ceg-
31 C yXOOOM 13 POCCUNCKON APKTUKM psija UHO-
CTpaHHbIX MapTHEPOB W3-3a CaHKUWK, B OT-
JenbHbix oTpacnax Poccua wucnbiTbiBaeT He-
JOCTaTOK KakK TEXHOMOrM4YeckuX peLleHun, Tak
W COBPEMEHHOW TeXHUKW. Kutamnckue Hay4Ho-
uccrenosarenbCKne opraHMsauum MoryT 3ame-
CTUTb [aHHbIA paspbiB MOCPEOCTBOM BKIOYe-
HWA B COBMECTHbIE MPOEKTHI MO pa3pabdoTke KO-
JIOTUYHOrO O60PYAOBaHUS U TEXHUKU, a Takxe
CTPOUTENBCTBY MHMPPACTPYKTYpPbI /151 OCBOEHUSA
APKTUKU. KUTaCKMMM KOMMaHUSMU MOXET 6bITb
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* Economic studies, including economic assessment of mineral and
other resources of the Arctic and development of shipping and other
transport routes.

» Studies on sustainable development of the Arctic in terms of ecology,
conservation of natural resources, permafrost studies, biodiversity of
the Arctic seas, rational utilization of fishing and other living resources,
and food security.

» Security-related studies, including military studies and other issues
of international relations.

In their Arctic research policies, most countries focus on
strengthening international collaboration to ensure the rational use of
natural resources in circumpolar territories; developing green energy;
conducting advanced research in the field of ecological development
of biological and mineral resources; and managing Arctic ecosystems.
Meanwhile, along with nature conservation and sustainability, one
of the most urgent and challenging tasks in the Arctic is to ensure
a steady growth in the economic exploration of various kinds of
resources accumulated in inland polar territories and water areas of
the Arctic Ocean. Both Russia’s and China’s policies in the region are
particularly aimed at implementing such an economic-environmental
approach. Among national interests, Russia’s Foundations of the State
Policy in the Arctic till 2035 [3] emphasizes both the development of
the Arctic zone as a strategic resource base and its rational use to
accelerate the country’s economic growth. China’s Arctic Policy [4]
underlines that China’s capital, technology, market, knowledge, and
experience are expected to play a major role in expanding the network
of shipping routes in the Arctic and facilitating the economic and social
progress of the coastal states along the routes.

Given the close convergence of Russia’s and China’s positions
and interests that has been progressing in recent years in various
fields, there are promising areas for the two countries to collaborate
in the Arctic. In many ways, the priorities declared by both Russia and
China in the field of Arctic research overlap. In its Arctic Policy, China
outlines a wide range of multidisciplinary areas of Arctic research,
including geology, geography, ice and snow, hydrology, meteorology,
sea ice, biology, ecology, geophysics, and marine chemistry [4]. In
addition to those, China prioritizes the studies on natural resources
and opportunities for their development; geological exploration and
improvement of technologies for resource development in remote
areas of the Arctic, including on the continental shelf; investigation and
assessment of shipping routes in the Arctic Ocean in terms of cargo
transportation [2].

Russia’s main objectives in the development of polar science and
technology are [3]:

e development and implementation of technologies of critical
importance for the exploration of the Arctic, including defense, public
security, new materials, and equipment for use in the Arctic;

e studies on natural and man-made phenomena in the Arctic,
development and implementation of modern methods and technologies
for predicting such phenomena in a changing climate, as well as
methods and technologies for reducing potential threats to human life;

e development and application of effective engineering solutions
to prevent damage to various types of infrastructure due to climate
change;

* development of technologies to improve health conditions and
increase the life expectancy of people in the Arctic.
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China is open to comprehensive collaboration with Russia in most
of these scientific and technical areas. Due to the withdrawal of many
foreign partners from the Russian Arctic because of the sanctions,
Russia lacks technological solutions and modern equipment in certain
sectors. Chinese research organizations could contribute to bridging
this gap by their inclusion in joint projects in the spheres of elaboration
of environment-friendly polar technical equipment and building of
infrastructure. Chinese companies could support Russian operators
in the upgrading of equipment in the fields of deep-sea exploration,
ice zone prospecting, and atmosphere and biology observation.
Besides, China could become a source of technological innovations in
the spheres of oil and gas drilling and exploitation, renewable energy
development, navigation and monitoring in ice zones, and construction
of new-type icebreakers.

Specifying the most promising areas of Russia-China scientific
and technical collaboration in the Arctic in the near future, it is worth
highlighting the seven areas:

1. Development of mineral deposits (equipment and technological
solutions in the spheres of engineering and construction of oil and gas
platforms; computer-based offshore well testing systems; intelligent
drilling management systems; installations for processing oil-containing
waste; technologies for drilling ultra-deep wells; technologies for
searching and developing chromite, copper-nickel, and gold deposits).

2. Commercial shipping along the Northern Sea Route (design of
icebreakers; development, design, and construction of individual
blocks of icebreaking vessels; development of blocks of large-capacity
Arc7 tankers; technologies and tools for dredging).

3. Transport and special engineering (joint research projects in the
sphere of engineering of multi-purpose helicopters; low-tonnage and
medium-tonnage vessels; freezing trawlers and fishing vessels; oil-
loading vessels, barges and deck equipment; drilling rigs and mining
complexes; technologies and equipment for construction of bridges and
other types of transport and industrial infrastructure in the conditions of
permafrost and Arctic climate).

4. Energy supply to the Arctic infrastructure (studies on the
development and engineering of the electric power systems in
offshore platforms; floating nuclear power units and low-power
reactors; automated diesel power plants; micro-turbine power stations;
turbochargers; gas-regulating installations; solid-fuel boilers; solar
modules).

5. Communication facilities (satellite mobile and ship antennas;
antenna arrays for tropospheric and satellite communications;
receiving stations for information from remote sensing spacecraft;
unmanned aerial vehicles for monitoring ice, weather, and navigation).

6. Systems and equipment for monitoring and control (joint
development of autonomous uninhabited underwater vehicles; aerial
monitoring systems based on unmanned aircraft; equipment for
diagnostics and testing of power cables and subsea installations).

7. Specialized facilities and materials to be used in Arctic conditions
(thermal insulation plates; high-strength structural plastics; composite
rebar, composite flexible links and mesh; building insulation materials
made of foam glass; structural nanocomposite materials based on
ultra-high-molecular polyethylene).

These are some areas for Russian and Chinese research institutions
and engineering organizations to collaborate. As bilateral cooperation
develops, the range of directions will expand. For both countries,
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npoBefeHoO 06HOBIIEHNE TEXHUYECKON OCHALLEH-
HOCTU B Takux cdrepax Kak rnyo6oKoBoAHbIE UC-
cfleqoBaHus, a TakxkKe MOHUTOPUHI NIedOBON CU-
Tyauuu, atMocepHbIX ABNEHUN U Buornornye-
CKMX npoueccoB. Takxe Ons pOCCUNCKON ApKTU-
K Kntan MOXeT cTaTb UCTOYHMKOM TEXHOMOrU-
YeCKMX MHHOBaUWI B cdhepax 6ypeHunst n aKcnny-
aTaumm HeTAHbIX W ra3oBbIX CKBaXXWH, HaBura-
LUMN N MOHUTOPUWHIa B MOKPbITLIX NbAOM aKBaTto-
pusax, a Takxe pa3paboTKu U CTpoUTENbLCTBA Je-
[JOKOJI0B HOBOrO TUMa.

KoHKpeTnanpys Haubonee nepcrnekTnBHble
06nacTM  POCCUIACKOrO-KUTAMCKOro  Hay4HO-
TEXHNYECKOro coTpyaHnyecTsa B ApKTUKe B 65u-
>Xanwen nepcriekTnse, CTOUT BbIAENUTL CEMb
HanpaBneHu:

1. Paspabotka MecTOpOXAEHUN MPUPOLHBLIX
pecypcoB (HedpTe- M rasogobbiBatoLme nnar-
hOpPMBI, Kpenswmecs KO OHY; KOMIMbIOTEPHbIe
MOPCKWE KOMIEKChI UCTIbITAHUA CKBaXWH; WH-
TeNneKTyasnbHble CUCTEMBI YNpaBieHnst 6ypeHu-
€eM; YCTaHOBKW AN repepaboTku HedpTecomep-
XaLmx OTXO[0B; TEXHONOrMN BYpPeHUs CBEPXTTTy-
6GOKMX CKBaXWH; TEXHOMOrMM rnoucka u paspa-
6OTKN XPOMUTOBBIX, MEOHO-HUKENEBBLIX U 30J10-
TOPYAHbIX MECTOPOXAEHWN);

2. Kommepyeckas rpy3osas Hasuraums no Ce-
BEPHOMY MOPCKOMY NyTW (MPOEKTUPOBKA fefo-
KOJIOB; pa3paboTka, NPOeKTUPOBKA 1 CTPOUTENb-
CTBO OTAEerbHbIX GJI0KOB NedOKOSbHbIX CYOOB;
pa3paboTka OJIOKOB KPYMHOTOHHAXHbLIX TaHKe-
poB Knacca Arc7; TeXHonoruvM u cpegcrsa onis
npoBedeHns OHOYrNyoUTenbHbIX paboT);

3. TpaHcrnopTHOE U creuunarnbHoe MallMHOCTPO-
eHvie ans Hy>xa APKTUKKM (MHOroLeneBble BEPTO-
NeTbl: ManoTOHHaXHble U CpefHe-TOHHaXHble
cyda; MOpPO3WrbHbIE Tpayrepbl U PbI6ONPOMbIC-
N0Bble Cyaa; HedbTeHanNMBHbIE cyaa, 6ap>Xu v na-
ny6HOe obopynoBaHue; 6ypoBble CTaHKU N Fop-
HOMpoxoA4Yeckne KOMIIEKChI; TEXHONMOorMn W
obopynoBaHMe OrepaTtMBHOIO CTPOUTENbCTBA
MOCTOB);

4. 3OHeprocHab>XeHne apKTUYECKOM WHGpa-
CTPYKTYpPbl (3NEKTPO3HEPreTM4eckme CuUCTEMbI
MOPCKMX MratdopM; niasy4ne aToMHble SHep-
ro6siI0K1 1 peakTopbl Masnion MOLLIHOCTY; aBToMa-
TU3NPOBaHHbIE AN3ENbHbIE 3NEKTPOCTaHLMK; MU-
KPOTYPOVHHBLIE 3SHEpreTMyeckue craHumun; Typ-
6OKOMIMPECCOpbI; ra3operynaTopHble YCTaHOBKY;
TBEPAOTOM/MBHbIE KOTSIbl; CONTHEYHbIE MOAYNN);

5. CpepncTea cBs3UN (CryTHUKOBbIE MOOUIIbHbIE
W CyOoBble aHTEHHbl; aHTEHHble peLleTKn O
TporocpepHon U CrMYTHUKOBOW CBA3U; MpUEM-
Hble CTaHUUWM MHopMaLnmn OT KOCMUYECKMX arl-
napartoBs AMCTaHLMOHHOIo 30HAMpPOBaHWS; 6ecnu-
JI0THbIE NieTaTesibHble annaparsl Anf NpoBefeHus
NefoBOV pa3BeKu B apKTUYECKNX YCIIOBUSX);
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6. Cnctembl 1 annapartypa KOHTPOSS 1 ynpas-
JIeHWS, UCTbITAHWI (ABTOHOMHbIE HEOOUTaeMble
NnoABOLHbIE annaparbl; KOMMEKChbl BO3AYLLHOIro
MOHUTOPUHra Ha 6a3e 6eCnUNOTHbIX BO3AYLLUHbIX
CynoB; o60pyaoBaHne ans AMarHoCTUKU 1 UCTbI-
TaHWU CUIOBLIX Kabenen n nogcTaHuuin);

7. CneumanbHbie KOHCTPYKUUM 1 MaTepuasbl
019 NCNONb30BaHUSA B MOJIAPHbIX YCIOBUSAX (Tep-
MOU3OSSILIMOHHbIE MIIUTbI; BbICOKOMPOYHbIE KOH-
CTPYKLMOHHbIE MNfacTMacchbl; KOMMO3uTHasa ap-
MaTypa, KOMMO3UTHbIE TMOKNE CBA3N U CETKa;
CTpoUTENbHbIE TENON30MALUNOHHBIE MaTepua-
bl U3 MEHOCTEKNA; KOHCTPYKLIMOHHbIE HAHOKOM-
NO3ULMOHHBbIE MaTepuarbl Ha OCHOBE CBEPXBbI-
COKOMOJEKYIAPHOIO NONMATUNEHA).

OuyeBMOHO, 4TO MpU pas3BUTUM B3aMMOLEN-
CTBUS MepeveHb HarpasneHu O6ydeT pacLum-
psaTeeda. Ona obeux cTpaH B CBeTe peanusa-
UMM CBOUX apKTUYECKUX CTpaTermi BaXHO YBS-
3aTb MPUOPUTETHbIE UHTEPEChl OBYCTOPOHHE-
ro COTPYAHUYECTBA C y4acTUEM B MeXAyHapon-
HbIX apKTUYECKUX NCCNefoBaTeNbCKUX NPOeKTax
Nno pasBUTUIO N OCBOEHMIO APKTUKU, ee npupoa-
HbIX PECYPCOB U TPaHCMOPTHbLIX BO3MOXHOCTEMN.
C TOYKM 3peHust NepPCrneKTnB apKTUHECKMX MC-
cnefoBaHuin, crieqyeT oXuaaTb, YTO B APKTUke
npogomkar npeobnafgatb TeHAEHUUN MeXayHa-
pPOOHOro COTPYAHMYECTBA U COBMECTHOIO MOucC-
Ka ONTUMAasibHbIX PELLEHU 0N BO3pacTaroLLmMX
rno6asneHbIx npobnem. Ans peanu3auuuv non-
HOLEHHbIX Hay4HO-UCCNefoBaTeNbCKUX MPOek-
TOB B PpeErmoHe Heo6XoaNMO UMETb MOSHBIN KOM-
NNEKT BCEX BUAOB MHPPACTPYKTYpbI: onoT, cep-
BWUC, HA3eMHble CEeTU HabMIAEeHNIA, YTO 3aTpaTHO
1 HeahhekTnBHO. Becneacreme 3Toro Lenecoo-
6pasHo BbICTpanBaTb MEXaHN3Mbl CETEBOIMO B3a-
MMOJENCTBUSA C MeXAyHApOAHLIMU NapTHepamum
1 0ennUTb C HUMU U3OEPXKM OpraHn3aumnm apKTu-
4eCKoi Hay4Ho nHdpacTpykTypsl. Il
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in the light of implementing their Arctic strategies, it is important to
link the priority interests of bilateral cooperation with participation in
international research projects in the Arctic. From the point of view of
promising directions of Arctic studies, it is expected that the trends of
international cooperation and joint response to growing global problems
in the High North will prevail in the future. To implement full-fledged
research projects in the region, it is necessary to have a complete
set of all types of infrastructure: fleet, service, ground observation
network, aerial, subsea, and satellite facilities, etc. Russia, China, and
other stakeholders in the Arctic should build mechanisms for scientific
networking with international partners, share the costs of establishing
research infrastructure, and use results of joint research projects.
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0630p npoekrTa
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«06LecTso N nepeaoBbIe
TeXHONorum B ApKTuke»

MpoekT «O6LecTBO N Nepenosble TexHoNorum B Apktmnke» (SATA), paspaboTaHHbIi onsa oby-
YEeHUs1 HOPBEXCKUX U POCCUNCKUX aCcnMPaHTOB U CTYOEHTOB MHTEPHALUMOHAIbHOMY MeXOucLum-
NIVHaPHOMY aHannay 1 peLLeHuto Npobriem, KacarLmxca obLecTBa 1 nepeaoBbIX TEXHOMOMMIA
B ApkTuke. CogepxaHue npoekta - MexancumniamHapHoe npuMmeHeHne oyHgaMmeHTanbHbIX UC-
cnegoBaHWin s yry4LleHns YCroBUM XNU3HN B APKTUKE C UCMONb30BaHMEM NepenoBbIX TEXHO-
nornm (0CO6EHHO AUCTAHLMOHHOIO 30HOVPOBAHUSA U KOCMUYECKMX TexHonoruin). MNepen acnu-
paHTaMu CTOUT 3afava paspadoTaTb coumnaribHO-TEXHUYECKME pPeLLeHUsi, OPUEHTUPOBAHHbIE Ha
NOTPEGHOCTU U BO3MOXHOCTU 06LLIEeCTBA, IKOHOMWKW, KYIbTYpbl, PErYNIMPOBaHUSA, eCTECTBO3Ha-

HUA N TEXHUKN.

®yap Tarnesu4 Aneckepos, PyKoBOAUTE/b AenapTamMeHTa
MaTemMaTiKn HaUMOHaNbHOro NCCeaoBaTenbCcKoro
yHMBEPCUTETA «BbICLLAA LWKOMA 3KOHOMUKMW», 3aBeYHOLLNIA
naboparopuen MIHcTutyTa Nnpo6niem ynpasneHns UMeHu
B.®. TpanesHukosa PAH (Mocksa, Poccus),

Pacmyc bpetnecen, npodeccop ApKTUYECKOro
yHusepcuteTa Hopserum (Tpomce, Hopserus),

Hukonai Augpeesuy KopruH, rnasHbIn Hay4YHblil COTPYAHUK
WHcTutyTa npo6nem ynpasnexnuns nmeHu B.®. Tpane3Hukosa
PAH, HauMOHaNbLHOI0 UCCNea0BaTeNbCKOro YHUBEPCUTETa
«Bblcwas wkona akoHomukn» (Mocksa, Poccus)

Moneson kypc 2018 roga npoxogun B Tpowm-
Cé, Ha 6a3e ApKTnyeckoro yHuBepcuteta Hopse-
rmn. B TeyeHne Hegenn MHTEHCUBHBLIX mMccrneno-
BaHUN 1 B3aUMOOENCTBUSA C BeayLLMMKN Uccneno-
BaTeNbCKMMM LiEHTpaMn B PasfivyHbIX obractax
Hay4yHO-UCCNeaoBaTeNlbCkoM OeATeNIbHOCTN Afis
aPKTUYECKMX PEMMOHOB CTYOEHTHI, B popmare co-
peBHOBaHWA MeXy NPOEKTHbIMU rpyrnamu, pas-
paboTann HeCKONbKO MCCenoBartesibCKnx npes-
noxeHwi. MNpoBeaeHHbIN B TeYeHUM 3TOro roga
aHann3 cOPMMPOBaHHBIX MPELNIOXEHNIA MOKa-
3aJ1, YTO OHM OKa3asIMCb TECHO B3aUMOCBA3aHHbI-
MU, 06pasys KpyroByto CTPYKTYPY, KOTOPYHO MOX-
HO Ha3BaTb MO MMEHW BCEero Kypca «umkn SATA»
- B3aMMOLENCTBME MeXAy MPOMbILLIEHHOCTLIO,
Haykour, o6pa3oBaHueM, 0OLLECTBOM. Huxe Mbl
npencraensieM KpaTtkui 0630p NPensioKeHUn u
JaeM KpaTkoe 06bACHEHE caMo NOen «LUuKna».

lpoekT 1. «PaHxupoBaHne MecT pasmeLle-
HUS1 He@pTAHbIX nnaTtgopm B bapeHuesoMm mope:
OLeHKa [r1ofie3HoCTN 1Sl 3anHTepecoBaHHbIX
CTOpOH», pa3pabotaHHbii Cepreem [emyviHbiM,
Kat XomxcoH, SHovi KopotoBodi u [eHucom
TBepckum. Mbi paccMmaTtpuBaem 310 Kak « TexHo-
nornyeckoe srvisiHue» (PTe).

Llenblio gaHHOro npoekTa fBnsieTcs cospa-
HWe CUCTEMbl paHXMPOBaHUSA, KOTopas OLeHu-
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BaeT HEeCKONbKO nnaTtopm Ans noteHumarb-
HOWM [06bI4N HEITM HA OCHOBE KX none3HocTn. C
3TOW Uenbio KoMaHda NpoekTa npegfaraet Mak-
CUMarbHO MCMosb30BaTh MOTEeHUMalbHble BO3-
MOXHOCTU 1 MUHUMW3NPOBATL MOTEHUMasbHbIE
PUCKMK, a TaKXe KOHPNUKTbI MEXAY pasfinyHbIMK
3aMHTEepecoBaHHbLIMY CTOPOHaMMU.

lpoekt 2. «CeTb apKTn4eckux wuccriefosa-
TEJIbCKUX LJEHTPOB», paspaboTaHHbiv SIHov 3bi-
koBovi, KEHr Pu, 'ysernb AnbmyxametoBovi, Ma-
puevi EpmorioBoi. Ml paccMmaTtpuBaem 310 Kak
«Hay4Hoe BvsaHne» (PSc)

Llenbio paHHoro npoekrta sIBNSETCA MoBbiLle-
HMEe YPOBHS COTPYOHMYECTBA Hay4HbIX LEHTPOB,
3aHumMaroLLmxca npobnemamu ApkTnkun. B pam-
Kax uccriefosaHusa npegrosaraeTcs:

1. OnpepennTb YpoOBEHb COTPYAHWYECTBA
Mexnay uccrnegoBaTenbCKUMKU LieHTpamu, pabo-
TalLWMMKU MO OOQHUM U TEM Xe Temawm, Kacato-
wmmMca ApKTUHYECKOro pernoHa, Ucnonb3ys pas-
Hble KpuTepuu, HanpumMep, KormM4ecTso COBMECT-
HbIX My6nmMKaumi, KonMy4ecTBo COBMECTHBIX Mpo-
€KTOB, NnporpamMMbl 06MeHa CTyoeHTamMu B pam-
Kax Kaxxgov OUCLUNIvHbBI U TpaHcoucumunnmHap-
HbIX KYpCOB;

2. OnpegenuTb OCHOBHblE HampaBieHns pa-
60TbI UCcrnegoBaTeslbCKMUX LEHTPOB; Kakne TeMbl
MeHee OCBeLleHbl U HyXAawTcs B 60MbLUem
MexXAyHapoOHOM COTPYOHNYECTBE;

3. Onpegenutb hakTopbl U KX BAUSHWE Ha
YPOBEHbL COTPYOHNYECTBA, B TOM YUCIE 3KOHO-
MUYECKMe, HayyHble, KYSbTypHble 1 reorpadu-
Yyeckune hakTopsl;

4. lNpoaHanuauposaTtb CNpoc Ha uccrnenoBa-
HWS B pa3iM4YHbIX 061acTsX Ha OCHOBE Npo6riem
W NOTPeBHOCTEN CTpaHbl (M3MEHEHNA KNnMaTa,
YPOBEHb 300POBbS, ApYrue Npo6nemMbl APKTUKHN).

lpoekT 3. «Lupkynayms 3HaHwi B APKTUKE:
MecCTa y4ebbl, NPOXUBAHUS U 3aHSATUVI CEBEPSIH»,
paspabotarHbivi Janvano LLyctep, KOnueii y-
posovi, VipmnHovi aBpuieHKoBov, ArlekcaHapom
lpockypsikoBbiM. Mbi paccmatpuBaem 3TO Kak
«0b6pasoBaresibHoe BvsiHue» (PEd).

B pamkax npoekT npegnonaraeTcs Mexamcum-
navHapHoe nccrnefoBaHne KapbepHbIX TPaeKTo-
pyiA BbINYCKHWMKOB BY30B. OCHOBHas Lesb - pac-
CMOTPETL BOMNPOC O NepeMeLLLEHNN BbIMYyCKHUKOB
Mexay MecTaMu UX poXxxaeHus, y4ebbl n paboThl
W onpegenuTb NPUYnHLl UX nepemeLleHns. Mo-
JenupoBaHue 3TUX NpPoLLecCoB NO3BOSUT HaM OT-
cnexwsarb JIHoACKMe MOTOKU U MPOrHo3MpoBaTb
O6yoywme BapuaHTbl y4ebbl, paboTbl U NPOXK-
BaHUSA MonoAbiX Nofen B ApKTuke. STum MoXx-
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Society and Advanced
Technology in the
Arctic, project’s
overview

Faud Alekserov, Head of Department of Mathematics at National
Research University Higher School of Economics, head of laboratory
at V.A. Trapeznikov Institute of Control Sciences of Russian Academy
of Sciences(Moscow, Russia)

Rasmus Bertelsen, professor at UiT The Arctic University of Norway
(Tromso, Norway)

Nikolai Korgin, Chief Researcher at V.A. Trapeznikov Institute of
Control Sciences of Russian Academy of Sciences, National Research
University Higher School of Economics (Moscow, Russia).

Society and Advanced Technology in the Arctic (SATA)
project is developed to train Norwegian and Russian graduate
students in cross-border transdisciplinary analysis and problem-
solving. The topic is transdisciplinary application of fundamental
research for improving living conditions in the Arctic using
advanced technology (especially remote sensing and space-
based technologies). The graduate students are challenged to
develop socio-technical solutions moving between demands
and possibilities of society, economy, culture, regulation, natural
science and technology.

The 2018 field course was in Troms and Harstad, hosted by the
UiT-The Arctic University of Norway. Within a week of intensive
studies and interaction with leading research centers in different
fields of R&D activity for Arctic regions, students developed several
research proposals that turn out to be tightly interconnected forming
circle structure that may be named after the name of the whole course
“SATA loop” — mutual interaction between Industry-Science-Education-
Society. Below we present short overview of the proposals and give
brief explanation of this very idea of the “loop”.

Project 1. “Ranking Oil Rig Placement Locations in the Barents Sea:
A Utility Assessment for Multiple Stakeholders” developed by Sergey
Demin, Kat Hodgson, lana Korotova, and Denis Tverskoi. We consider
it as “Technological impact” (PTe).

The purpose for this project is to construct a ranking system that
assesses several placements for potential oil production based on
their utility. To this end, the project team seeks to maximize potential
opportunities and minimize potential risks as well as conflicts between
a variety of stakeholders.

Project 2. “The network of Arctic research centres” developed by
Yana Zykova, KyongSa Ri, Guzel Almukhametova, Maria Ermolova.
We consider it as “Scientific impact” (PSc)
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HO pa3peLUnTb MHOTWE HauMOHasbHbIE U MeXAay-
HapofHble KOHAIMKTLI MEXAY Mosib3oBaTeNAMM
B panioHe BbapeHLeBa mMops, Npeanaras crpare-
rMn npuBfeYeHns KeanduumposaHHon pabo-
yer cusbl, Y10 TPeBYET MHTEHCMBHOIO COTPYOHM-
YecTBa PasNNYHbIX 3aMHTEPECOBAHHbIX CTOPOH.

lpoekT 4. «Murpaums B ApkTuke», paspabo-
TaHHbIW AnekcaHgpom Byrnbasessiv, Xema Ha-
[epamxa, AHHov Pessinosoii, KOaHs Lj3uH, Vioxa-
Hom BupkenyHgom. Mbi paccMmaTtpyBaem 310 Kak
«coymarnbHoe BnsHne» (PSo)

Llenbto aToro npoekra sBnseTcs NpoABMXeHne
N pacnpocTpaHeHne 3HaHUW O MPUYUHAX BHY-
TPEeHHeWn MUrpaLmmn B HOPBEXXCKUX N POCCUNCKUX
apkTunyeckmx pervoHax. O6wiectBo B ApKTU-
Ke CTasfIKuBaeTca C pasfnvyHbIMU MocneacTeus-
MU npoLecca pasBuUTus, TakuMU Kak U3SMEHeHWe
KnuMmara, yBenudeHue pasHoobpasusi B 06Lie-
CTBe, POCT HOBbIX TEXHOJIOMM U HexBaTka npu-
poAHbIX pecypcoB. [MpoekT nocesleH uay4ye-
HUIO TOro, Kak Murpaums B ApkTuke 6ygeT cro-
CO6CTBOBATb PELLUEHUNIO MPOBSieM, YNOMAHYTbIX
BblILLIE.

“UNKI1 SATA”

B xopne npencrasneHuns npeasioxeHui no npo-
eKTaM MeXaMCUUNIMHAPHOCTL BCEro Kypca
SATA 1 cnbHas B3aMMOCBSI3b BCEX OUCLIMIINH,
KOTOpbIe 6bIN NpefocTaBeHbl CTyaeHTaM npu-
BeNN K TOMY, YTO MeXJy pasfvuyHbIMA NpoeKTa-
MU CYLLIECTBYIOT OYEBUIHbIE B3aUMOCBSA3U, KOTO-
pble NO3BONAIOT CHOPMUPOBATL KPYroBoe npea-
CTaBJieHNe, KOTOPOE Mbl Hasanu umki SATA no
Ha3BaHWIO BCEro Kypca.

lpoekT 1 «PaHxnpoBaHne MecCT pasmMeLLeHns
HeddTAHbIX BbllLeK B BapeHuesom Mope: OueH-
Ka Mones3HoCcTV A1 MHOMMX 3auHTEepeCcoBaHHbIX
CTOPOH» U NMPOEKT 2 «CeTb apKTU4ECKNX 1ccre-
JoBaTteslbCKUX LeHTPOB» 06pasyloT Hay4dHO-
TexHonorn4deckyto ceasb (LTeSc). lMpobnemsl,
BbI3BaHHbIE  APKTUYECKUMW  OCOBEHHOCTAMM
NMPOMBILLSIEHHOrO aKTMBa, BbI3bIBAKOT CMPOC Ha
crieymarbHble UccnegoBaTenbCckue TeMbl, a Co-
OTBETCTBYIOLLAsA uccrnegoBaTenbckas aesarenb-
HOCTb BHOCUT GOrbLUOW BKIa4 B BO3MOXHOCTb
peLLeHnA MPOMBILLINIEHHbIX 3afad.

lMpoekT 2 «CeTb nccnepoBaTenibCKMxX LIEHTPOB
APKTUKM» 1 MpoeKT 3 «Lnpkynauus moara B Ap-
KTUKe: MecTa y4ebbl, NPOXMBAHUA 1 3aHATUN ce-
BepsH» 00pasylT Hay4HO-06pa30BaTesibHYIO
cBa3b (LScEd). Bo3MOXHOCTb OOCTVMXEHMS ca-
MbIX COBPEMEHHbIX Hay4HbIX pe3ysisTaToB B 3Ha-
YUTENIbHOM CTEMNEeHW 3aBUCUT OT Haln4us y U1C-
crneposaTernie COOTBETCTBYIOLLMX HAaBbIKOB W
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The purpose for this project is to increase the cooperation level of
research centers studying the Arctic problems. The study among the
objectives should

1. determine the level of collaboration between research centres
working with the same topics concerning the Arctic region, using different
criteria, e.g. numberof joint publications, number of joint projects, student
exchange programs within each discipline and transdisciplinary ones;
2. determine the primary research focus of the research centres; which
topics are less covered and need more international cooperation;
4. determine factors and their effect on the level of collaboration,
including economic, scientific, cultural and geographical factors;
5. analyze the demand for research in different fields based on the country’s
problems and needs (climate changes, health level, other Arctic problems).

Project 3. “Brain Circulation in the Arctic: Locations of studies, living
and occupation of northerners” developed by Daniela Schuster, Yulia
Gurova, Irina Gavrilenkova, Alexander Proskuryakov. We consider it
as “Educational impact” (PEd).

It is an interdisciplinary research of university graduates and their
career trajectories. The main purpose is to consider the relocation
of graduates between their places of birth, study and work and to
determine reasons of relocation. The modeling of this processes
allow us to track the human flows and predict future choices of study,
work and living places of the Arctic youth. By this many national and
international user-conflicts in the Barents Sea area can be addressed
in providing strategies for attracting qualified labor which requires
intense collaboration of the different stakeholders.

Project 4. “Migration in Arctic Region” developed by Alexander
Buldyaev, Hema Naderajah, Anna Rezyapova, Yuan Jing, Johan
Birkelund. We consider it as “Societal impact” (PSo)

The goal of this project is to advance and disseminate knowledge
concerning the reasons for internal migration in the Norwegian and
Russian Arctic regions. Society in the Arctic is facing the different
consequences of the development process, such as climate change,
increasing diversity in the society, rise of new technologies and lack
of natural resources. The project is intended to study how migration
in the Arctic is going to contribute to the problems mentioned above.

onbITa, YTO, B CBOI OYepefdpb, B 3HAYUTESIbHOM
CTENeHn onpenensieT NMoTOKW BbiMyCKHUKOB BY-
30B U UX KapbepHble TpaekTopun. B cBoto ove-
pedb, 3anyck amGuULMO3HLIX MWCCrefoBaTeslb-
CKUX TMPOEKTOB MO3BOMSIET CO3haBaTb HOBbIE
obpazoBaTtesnibHble MporpamMMbl, KOTOpble MO-
ryT 6biTb BECbMa KOHKYPEHTOCMOCOGHLIMU, YTO-
6bl NPUBEYb GOrbLUE TaNaHT/IMBbIX CTYOEHTOB B
apPKTMYECKNE YHNBEPCUTETBI.

lMpoekT 3 «LMpkynaumsi WHTeNnneKkTyanbHbIX
pecypcoB B ApKTuKe: MecTa y4ebbl, NpoXuBa-
HUSI U 3aHSTUIA ceBepsiH» U NPoekT 4 «Mwurpa-
ums B ApkTuke» 06pasytoT cesa3b O6pasoBaHue-
O6wecteo (LEdSo). O4eBngHo, 4TO Takasa ump-
Kynsiums cnoco6CTBYET MOMHOM MUrpauum, HO B
TO Xe BPemsi BaXKHO Yy4uTbIBaTb, KakK rnodasnb-
Hasi MUrpaums BNUMSIET Ha MUrpPaLMOHHbIE NMOTOKM
CTYOEHTOB M HayuHbIX MccnepoBaTenei. Hako-
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“SATA loop”

In course of the presentation of projects proposals the interdisciplinary of
whole SATA course and strong interconnection of all disciplines provided
within the course to students resulted in fact that there are obvious
interconnections between different projects that allows forming their circular
representation that we entitled “SATA loop” after the title of the whole course.

Project 1 “Ranking Oil Rig Placement Locations in the Barents Sea:
A Utility Assessment for Multiple Stakeholders” and project 2 “The
network of Arctic research centres” form the Technology-Science link
(LTeSc). Problems induced by Arctic special features of industrial activity
induce demand for special research topics and corresponding research
activities contribute a lot to possibility to solve industrial challenges.

Project 2 “The network of Arctic research centres” and project 3 “Brain
Circulation in the Arctic: Locations of studies, living and occupation of
northerners” form the Science-Education link (LScEd). Possibility to
achieve state-of-art scientific results depends heavily from availability
of researchers of corresponding skills and expertise which in turn
determines to high extent the flows of university graduates and their
careertrajectories. Inturn, launching of ambitious research projects allows
to establish new educational programs that may be quite competitive in
order to attract more talented students to Arctic universities.

Project 3 “Brain Circulation in the Arctic: Locations of studies, living
and occupation of northerners” and project 4 “Migration in Arctic
Region” form the Education-Society link (LEdSo). It is obvious that
“brains” circulation contributes to total migration but at the same time
it is important to take into account how the global migration affects
migration flows of students and researchers.

Finally, project 4 “Migration in Arctic Region” and project 1 “Ranking
Oil Rig Placement Locations in the Barents Sea: A Utility Assessment
for Multiple Stakeholders” form the Society-Technology link (LSoTe).
Environmental impact of technologies applied in industrial activities
influence the quality of life that in turn is one of the fundamental factors
to determine migration flows. In turn, high standards of quality of life
allow an immigration to prevail over emigration, induce high standards
for safety and environmental impact of industrial activities that demand
implementation of more advanced technologies. ll

Hew, NpoekT 4 «Murpaums B ApKTUKE» 1 NPOEKT
1 «PaHxunpoBaHne MecCT pasMeLleHus HedpTs-
HbIX nnatdopm B BapeHueBoM Mope: oLeHka no-
Ne3HOCTUN AN MHOTMMX 3auUHTEPECOBaHHbIX CTO-
poH» 06pa3yoT cBA3b O6LecTBO-TexHoNnorus
(LSoTe). BnuaHne Ha okpyxaroLLyto cpefy Tex-
HOMOrMN, NPUMEHSEMbIX B MPOMBbILLIIEHHOW Jes-
TESIbHOCTW, BNSET Ha Ka4eCTBO XXWU3HW, YTO, B
CBOIO o4epefpb, ABNSETCH OOQHUM U3 hyHOaMeH-
TanbHbIX (PAKTOPOB, ONPenensaoLLMX MUrpaum-
OHHble MOTOKWU. B CcBOIO 04epefpb, BbICOKME CTaH-
JapTbl Ka4ecTBa >KW3HW, KOTOPble MO3BOSSAIOT
UMMUrpaLMM NpesannpoBaTb Hag aMuUrpaumen,
CTUMYNMPYIOT BbICOKME CTaHAapTbl 6e30mnacHo-
CTU 1 BO3OENCTBUA HA OKPYXatoLLyto cpeay npo-
MbILLNIEHHOW OEeATeNlbHOCTHN, TPpebyloLlen BHe-
ApeHus 6onee coseplLeHHbIX TexHororuit. [l
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HOBOCTH

KOHCVYJ1bCTBO CLUA BOSOBEHOBWJIO
PABOTY B r'PEH/TAHONN

KoHcynbctBo CLUA B NpeHnaHgumn Bnepsble
¢ 1953 roga BO306HOBMIIO CBOIO paboTy, cne-
AyeT u3 3asBneHus roccekpetaps CLUA Maiika
Momneo.

«51 ¢ ropAocTbio NPasfHyo OTKPbITUE KOHCYIb-
ctBa CoegvHeHHbix LLtatoB B Hyyke, 'peHnan-
ava, 10 noHa 2020 ropa, 3TO OTpaxaeT npueep-
XXEHHOCTb AMEpVKY feny yriy6ieHns Hallero co-
TPpyOHW4YecTBa C HapopoM [peHnaHaMn u BcCero
Koponesctea [daHun», — roBOpuTCS B 3asBNEHUMN
[Momneo, pacnpocTpaHeHHOM Mpecc-Cny>X601 roc-
JenaptameHTa.

O nnaHupyemMom BO306HOBNEHUWN paboTbl KOH-
cynbcTBa NNomneo coobLuan eLle B KOHLEe anpens.

KoHcynbcTtBo CLUA perictBoBano Ha TeppuTo-
pvn peHnangmm ¢ 1940 no 1958 rog.

Uctouruk: https://sputniknews.com

US REOPENS CONSULATE IN GREENLAND
TO BOOST PARTNERSHIPS WITH ARCTIC
ALLIES

The United States officially reopened its
consulate in Greenland as part of an ongoing
effort to bolster cooperation with Arctic allies,
Secretary of State Michael Pompeo said in a
statement.

“Our presence in Nuuk will enhance the
prosperity we share with our friends in Denmark
and Greenland, as we work together with other
Arctic allies and partners to ensure the stability
and sustainability of development in the region”,
Pompeo said. “We thank our many partners in
Denmark and Greenland for helping us realise
this important step forward toward bolstering our
cooperation”.

A senior State Department official announced
in April that the United States would reopen its
consulate in Greenland after a hiatus of almost 70
years and provide $12 million in aid to the world’s
largest island in the world belonging to Denmark.

Source: https://sputniknews.com
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Ctpaternyeckue OpueHTUpb!
obpa3oBaHus KOpeHHbIXNH
Mano41c/eHHbIX HapoAoB i

Gesepa, Gubupw

U JanbHero BocToka

B Poccurckon depepaunu
HacuuTbiBaetca 40 HapomOoB,
OTHOCALLMXCHA K KOPEHHBIM Ma-
no4vcneHHbiM Hapogam Cese-
pa, Cnéupu n OanvHero Boc-
Toka. OHM NpoXnBatoT Ha Tep-
PUTOPUSAX NCTOPUHECKOrO pac-
CeneHnsi CBOMX MpPenKoB, CO-
XpaHsowme  TPaaLUMOHHbIN
obpa3 XM3HWU, XO3AMNCTBOBA-
HWEe N NPOMbICSbI, HACYUTbIBA-
owpmecs He 6onee 50 Tbicsad
4enoBeK M OCOo3HatoLme cebs
CaMOCTOATENbHbIMU ~ 3THUYeE-
CKMMU OOLLIHOCTSAMM.

Fpuropuii Metposuy Jleakos,

3amecTutens npeacenatensd Komurera [locynapcTeeHHON
J[lymbl PO no genam HaumoHanbHocTen, Mpe3naeHt
Accoumauus KOpeHHbIX Mano4ncneHHbIXx Hapoaos Cesepa,
Cubupu n [JanbHero Boctoka PO

2.0 2 0

B OcHoBax rocynapcTBeHHOn nonutunkn Poc-
cunckon depgepaumm B ApKTUKe Ha nepuofg go
2035 roga, yTBepxxgeHHon YkasoMm [MpeaugeH-
Ta Poccunckon depepauun ot 5 mapta 2020
Ne164, obpallaeTcsa BHMMaHMe Ha obecnedye-
HWEe OOCTYMHOCTN KaYeCTBEHHOrO OOLUKOJIbHO-
ro, Ha4asbHOro O6LLIEro M OCHOBHOro OOLLEro
obpa3oBaHus, cpegHero npoteccuoHanbHOro
1 BbICLLIEro 06pasoBaHus, ycnyr B cdepe Kylb-
Typbl, (PM3nYecKor KynbsTypbl 1 cnopTa B Hace-
JIEHHbIX MYHKTaXx, pacrosioXeHHbIX B OTAasNEeH-
HbIX MECTHOCTSIX, B TOM YMCIe B MecTax Tpaau-
LIMOHHOI O NPOXXMBaHMA N TPaBULMOHHON XO351-
CTBEHHOW [eATeNnbHOCTU ManOYUCNEHHbIX Ha-
pono..

B HacTosLLee BpeMsi [ETU KOPEHHbIX Mano4unc-
JIEHHbIX HAPOAOB, XMBS B LUKONaxX-UHTEpHaTax
OTPbIBAIOTCA OT TPAQULMOHHBLIX KOPHER, 3abbl-
BatoT A3bIK U CBOM 00bl4an. Ha MHorux nnowyag-
kax (KoHgepeHuusix, COBellaHusax, 3acenaHu-
ax, hbopymax) Accoumaumns KOPeHHbIX Mano4vmc-
neHHbIx HapopoB Cesepa, Cnbvpu 1 OanbHe-
ro BocTtoka ctaBuna nepegn cenepansHbIMA U
pervoHasnbHbIMWU FOCYLapCTBEHHBIMW OpraHamm
BNacTu BONpPOChklI BHECEHUS U3MeHeHus B Depe-
panbHbI 3akoH «O6 o6pa3oBaHnn Poccuinckon
®epepaumm», obecnevmsaroLLe BO3IMOXHOCTH
Ons nony4YeHns o6pazoBaHns 4eTbMU, BeOyLn-
MW C poouUTENSAMUN KOYEBOW TPaAMLMOHHBINA 06-
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pas Xu3Hu. Mbl gobunuce nposegeHns MuHu-
CTepcTBOM npocseLleHns PO dpyHaameHTanb-
HbIX U MNPUKNAgHbIX UCCNEedoBaHUA B OAHHOM
HanpaeneHun, paspaboTku obpasoBaTefibHbIX
nporpamMm Ossi KOYEBbIX LUKOM U OEeTCKUX ca-
0OB, KaKk 0co60oro Tmna obpasoBaTefnlbHOM op-
raHuM3auumn, CnocoO6CTBYIOLLAA COXPaHEHUIO U
pasBUTUIO TPAOULMOHHBIX OTpacnen HapoaHo-
ro xXo3ancTea B ycrnoBusix ko4eBbs. OgHUM 13
YCrMEeLlHbIX NPOEKTOB MO COXPaHEeHWo Tpaam-
LIMOHHOrO 06pasa XM3HU, A3blka U ATHUHECKOMN
KYNbTYpbl, KOTOPbIM ropantcsa Accoumaums, sB-
nseTca MeXpernoHanbHoe AEeTCKO-IOHOLLECKOE
aBuxeHue «HOHbI oneHeBoa».

OpHol 13 ocHOBHbIX Npo6reM B o6pasoBa-
TeNbHbIX OpraHM3auuaxX KOPEHHbIX Masnouyuc-
NEHHbIX HAPOAOB ABMSETCA «CTapeHwe» nepna-
rorMyeckmMx KagpoB, HexBaTKa MOSOAbIX Mnpe-
nogasarener pPoAHbIX £3bIKOB, nMTepaTypbl
N KyneTypbl. 29 HOosI6psA 2019 rogy B r. Hanb-
4nke Ha 3acepaHue CoseTta npu [Npe3npeH-
Te P® no MeXHaumoHasnbHbIM OTHOLLEHUSAM
MHOM 6blN1 MOAHAT BOMPOC NOArOTOBKM MNefa-
rormyeckmx kagpos B NHcTuUTyTe Hapopoe Ce-
Bepa npu PoccuiickoMm rocynapcTBEHHOM ne-
parorndeckom yHmeepcutete um AN, lepuena.
C yooBneTBOpEHNEM OTMEHal0, YTO Hac B 3TOM
Bonpoce nogpepxan Bnagumnp Bnagummpo-
By lNMyTnH. B cBA3KM ¢ ero nopyyeHnem Accouu-

4 6 C K 0 ¢
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Small Indigenous
Peoples of the Russian
North:

Strategic Landmarks in
Education. Summary of
2020

Ledkov Georgy,

Deputy Chairman of the Committee on Nationalities of the State
Duma of the Russian Federation, President of the Russian Association
of Indigenous Peoples of the North

Russia nhumbers about 40 peoples who are referred to as Small
Indigenous Peoples of the North. They live the historical land of
their ancestors and maintain their traditional living and follow
original crafts. These groups’ population is estimately 50.000
people who are aware of themselves as independent ethnic
communities.

The Principles of State Policy of the Russian Federation in the Arctic
up to the year 2035, approved by the Decree Ne164 of the President of
the Russian Federation of 5 March 2020, draws attention to ensuring
the accessibility of quality pre-school education, primary and basic
general education, secondary vocational and higher education, cultural,
physical education and sports services in remote localities, including
places of traditional residence and traditional economic activity of
small-numbered peoples.

At present, the children of small indigenous peoples living in boarding
schools are moving away from their traditional roots and forgetting their
language and customs. In many forums (conferences, meetings and
forums), the Association of Indigenous Peoples of the North, Siberia and
the Far East has raised with federal and regional State authorities the issue
of amending federal law «On the Formation of the Russian Federation»,
providing educational opportunities for children in nomad families who
follow their traditional way of living. We have ensured that the Ministry of
Education of the Russian Federation conducts fundamental and applied
research in this area, develops educational programmes for nomadic
schools and kindergartens as a special type of educational organization,
to preserve and develop traditional industries in nomadic conditions. One
of our successful projects for the preservation of traditional way of life,
language and ethnic culture, which the Association is proud of, is the
interregional child-youth movement «Young reindeer herder».

One ofthe mainissuesin educational organizations of smallindigenous
minorities is the «ageing» of teaching staff and the shortage of young
teachers of native languages, literature and culture. On 29 November
2019, at a meeting of the Presidential Council on Inter-Ethnic Relations
in Nalchik, | raised the issue of training at the Institute of the Peoples
of the North of the Russian State Pedagogical University named after
A.l. Herzen. | am pleased to note that President Putin has supported
us on this issue. In regarding with his assignment, the Association has
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auus nopgrotosuna npeanoxeHus B MuHmucrep-
CTBO Hayku W BbiCLLEro obpasosaHua Poccuii-
ckon ®epepauum 06 okaszaHuM OOMONHUTESb-
HbIX couuarnbHbIX Mep Mo MOAAEep>XKe nuu, OT-
HOCALUMMCH K KOPEHHbIM MarnoyuCieHHbIM Ha-
podam, B TOM 4ucCne: onnarty npoesga oT Me-
cTa Y4€6bl K MECTy MpoXuBaHWA OOVH pas B
rog B pa3mepe (pakTUYECKMX pacxofoB obe-
crieyeHve nuTaHneMm; MaTepmarnsHoe obecrieye-
Hve (ogexna, 06yBb, MAMKMA MHBEHTaPb); Bbl-
nnara eguHOBPEMEHHOIO AEHEXHOro nocobus
BbINYCKHWKAM; eXerogHoe nocotue Ha npuob-
peTeHne y4ebHOM nuTepaTtypbl U NMUCbMEHHbIX
NPUHaLNEeXHOCTEN; OOMNONMHUTENbHAaA coumanb-
Has nopfepxka OeTen-cupoT U OeTen, ocTas-
Lnxcs 6e3 noreyeHns poauTenen, CTyOeHTOB
13 MarouMyLLINX cemMen.

C uenblo NoBbILLEHNs KBanudukaumm negaro-
rMYecKMX KagpoBs, OCYLLIECTBIIAOLWNX rnpenoja-
BaHWe POAHOro fA3blKa, NMTepaTypbl U KYNbTypbI
Accoumauma npeanoxuna Ha 6ase PIT1Y wnwm.
A.N. TepueHa co3paTb Bcepoccnincknin Hay4Ho-
obpasoBaTesibHbI PECYPCHbIV LIEHTP pasButus
N MofepHu3aLun obpasoBaHNs KOPEHHbIX Ma-
no4mcneHHbIx Hapodos ApkTuku, Cesepa, Cu-
6vpu n JansHero Boctoka P®, BoccTaHOBUTL
12 610KETHBLIX MECT Ha 3BEHKUINCKOE oTaere-
HWe BypATCKOro rocygapCTBEHHOIO YHUBEPCU-
TeTa um. dopxu BaH3apoBa.
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13 maa 2020 roga Mbl yCnewiHO NpoBenu
MexpervnoHansHoe oOHnamH-cosellaHne «Ho-
Bble NPOEKTbI B NpenogasaHun POAHbIX S3bIKOB
KOPEeHHbIX MarnouducrneHHblix Hapogos Cesepa,
Cwubupun n OanbHero Boctoka P®», B kKOTOpPOM
NPUHANN y4acTne y4mTens poaHbIX A3bIKOB, Jn-
Tepatypbl U KynbTypbl, crneumanuctsl cdepbl
o6pasoBaHuA, NPencTaBUTeNny OOLLECTBEHHbIX
opraHusauun, y4pexneHun Haykum mn npodpec-
CMOHaNbLHOro 06pasoBaHns, A3bIKOBblE aKTUBU-
CTbl U3 16 cy6bekToB Poccunckon degepauyun.

8 mioHs 2020 r. B hopmarte Buaeo-koHdepeHummn
cocTosanack 3acefaHve Pab6ouert rpynnsl ApkTu-
YeCKOro CoBeTa Mo YCTOMYMBOMY PasBuUTUIO, B KO-
TopoMm y4dacTteoBanu cebie 100 yenosek n3 Uc-
nangmn, CLUA, KaHagbl, ®vHnaHgumn, Hopeerum,
Hanun, LeBeumn, a Takke npepgcrasutenn Ap-
KTU4eckoro coseta arabackos, MexpayHapog-
HOWM accoumaums aneytos, MexayHapoaHoro co-
BeTa renuvHoB, LinpkymnonspHoro CoBeT WHy-
utoB. Hawy Accoumnaumio npeactasnsnu tOpui
XataHzenckui, GeHs JlexaHoBa 1 AHTOHWHA [op-
6yHoBa. CoBmecTHO ¢ npefcTasutensmu defe-
pasibHOro areHTcTBa Mo fAernam HauuoHanbHO-
cTen npepctasuTenn Accoumaumm pacckasanm o
npoaswxeHnn MexpayHapofHoro npoekra «[etu
ApPKTUKW: OOLLKONMBbHOE U LUKONbHOE 06pa3oBa-
HVe», OOHOW N3 OCHOBHbIX Liefiel KOTOPOoro ABMs-
eTCA NPoBefeHne UCCrefoBaHniA, HarnpaBeHHbIX
Ha OLIEHKY W MNOBbILLEHNE Ka4ecTBa CUCTEMbI O0-
LLIKOSTbHOTO U LLIKOSIbHOO 06pa3oBaHus.

10 vioHa 2020 ropga COCTOANIOCH MEXperu-
OHanbHOE OHMarH-coBeLaHne «Yaaremckun
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A3bIK: peanunm 1 NepcrnekTMBbl pasBUTUs», Ha
KOTOPOM nNpuHanu y4dactne 20 yenosek u3 5
cybbekToB Poccuickon ®epepaumm: ydurens
POOHOro A3blKa, NUTEepaTypbl U KyNbTypbl, py-
koBoauTenu cdpepbl o6pasoBaHmsa Npumopcko-
ro n XabapoBCKOro Kpaes, npeacraBmutenun o6-
LLIeCTBEHHbIX OpraHM3auni, y4pexngeHun Haykm
1 npoheccmoHanbLHOro o6pas3oBaHus.

B ApKTn4eckom pernmoHe oCTpo CTOST BOMpPO-
Cbl 06pas3oBaHMs M NOArOTOBKW KagpoB. ITO
06bACHAETCA MNOTPEOHOCTAMM KOMMNAaHWR, pa-
6oTatownx B ApkTrke. OHM NOCTOSIHHO OLUyLLa-
0T geduunt Ha TpydoBble pecypcbl. Cneuma-
IMCTbI U3 OpYrnx permoHoB He Bcerga nepees-
XKatoT Ha NOCTOSIHHOE MECTO XWUTeNnbCTBa B ap-
KTu4eckme pervoHbl. B sTnx ycnosumax Accoun-
auus npunaraeT ycunusi no paspaboTke MHOro-
CTyneH4aTon cucTeMbl MOATOTOBKU creunanu-
CTOB ANsl apKTUYECKUX NPOEKTOB. B HacTosiLLee
BpeMsi BOCTPe60OBaHHbIMM ABMSOTCS BbINYCKHN-
kn CeBepHoro (ApKTuyeckoro) denepasnibHOro
yHmBepcuTeTa. [ns Hac BaXHO co3gatb Mexa-
HU3M LiernieBoM NOArOTOBKMN KagpoB ans adpdek-
TMBHOrO pacnpegeneHns BbiNyCKHUKOB Mo npu-
OpUTETHbIM HanpasneHuam paboTbl B APKTUKe,
BHeOpATb (POPMbl NPOU3BOACTBEHHOIO Oby4e-
HWA Ha NpeanpuaTUaX, OEeNCTBYIOLWMX B permo-
Hax KpaviHero CeBepa.

Haunbonee ycnewHo BONpOCbl 06pas3oBaHus,
KYNbTYpbl KOPEHHbIX HAPOAOB peLlalTCs UC-
NONHUTESbHLIMU 1 3aKOHOAATENbHbIMU OpraHa-
Mu Simano-Hereukoro asToHoMmHoro okpyra. Il
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prepared proposals to the Ministry of Science and Higher Education
of the Russian Federation for additional social measures to support
persons belonging to small indigenous peoples, as follows: payment
of travel from the place of study to the place of residence once a
year in the amount of the actual expenses for the provision of meals;
material support (clothing, footwear, soft tools); lump sum cash benefit
for graduates; annual allowance for the purchase of teaching literature
and writing materials; additional social support for orphans and children
without parental care and students from low-income families.

With a view to improving the qualifications of teachers who deal with
their mother tongue, literature and culture, the Association proposed to
establish the All-Russian Scientific and Educational Resource Centre
for the development and modernization of the education of the small
indigenous minorities of the Arctic, the North, Siberia and the Far East
of the Russian Federation on the basis of the University A.l. Herzen and
to restore 12 budgetary seats to the Evenki branch of the Buryat State
Dorji Banzarov University.

On May 18, 2020 we successfully held the Interregional online
meeting «New projects in teaching native languages of the small
indigenous peoples of the North, Siberia and the Far East of the
Russian Federation», in which teachers of native languages, literature
and culture, specialists of the field of education took part, as well as
representatives of voluntary organizations, scientific and vocational
educational institutions and linguistic activists from 16 constituent
entities of the Russian Federation.

On June 8, 2020, the Arctic Council Working Group on Sustainable
Development held a video conference with more than 100 participants
from Iceland, USA, Canada, Finland, Norway, Denmark, Sweden and
representatives of the Arctic Council of Athabascas, Aleut International
Association, International Council of Gwichins, and Inuit Circumpolar
Council. Our Association was represented by Yuri Khatanzeisky, Fenya
Lekhanova and Antonina Gorbunova. Together with the representatives
of the Federal Agency for Nationalities, the representatives of the
Association spoke about the promotion of the International Project
«Children of the Arctic: pre-school and school education», one of
its main objectives was to carry out studies aimed at assessing and
improving the quality of pre-school and school education.

OnJune 10, 2020, an interregional online meeting «Udegei Language:
Realities and Prospects for Development» was held, attended by 20
people from 5 constituent entities of the Russian Federation: teachers
of native language, literature and culture, Heads of education of
the Maritime and Khabarovsk regions, representatives of public
organizations, scientific and educational institutions.

In the Arctic region, education and training are critical issues. This
is due to the needs of companies operating in the Arctic for there is a
persistent shortage of labor resources. Specialists from other regions
do not always move permanently to Arctic regions. In this context,
the Association is working to develop a multi-level training system for
Arctic projects. At present, graduates of the Northern (Arctic) Federal
University are in demand. It is important for us to establish a mechanism
for task training to ensure the efficient distribution of graduates in priority
areas of work in the Arctic, and to introduce forms of industrial training
at enterprises operating in the Far North.

Indigenous education and culture are most successfully addressed by
the executive and legislative bodies of the Yamal-Nenets Autonomous
Region who succeed to resolve the issues connected effectively. Il
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BmecTe ¢ aktuBM3aumemn 3KoOHOMUYe-
CKOM [eAaTenbHOCTM B APKTUYHECKOM
PErMoHe aKkTyanmanpoBasics BONpoc o
COBEPLUEHCTBOBAHUM CUCTEMbI NOArO-
TOBKW N NEPEnoaroToBKU KaapoB Ans
peanuzaumm MacliTabHbIX NPOEKTOB
Ha KpaiiHem CeBepe.

Cepreit Hukonaesuy I'punses, nekaH pakynbreTa

KOMMNEKCHON 6€30MacHOCTN TOMMBHO-3HEPreTUYECKOro POCCUCKW MOAXOA
KoMnnekca POCCUINCKOro rocynapcTBEHHOro YyHMBEPCUTETA OCOGEHHOCTM MOArOTOBKY CMIELMAntcTos AN
ApKTn4eckomn 30HblI Poccuun onpepensioTcs He-
HehTn 1 rasa (HIY) um. .M. Ty6kuHa, fi. T. H., C. H. C. 06XOMVIMOCTbIO PeLLaTh NPO(ECCUOHASbHBIE 3a-
(Poccus), a4 C y4EeTOM SKCTPEMATbHBIX MOrOAHbIX YCIIO-
BWUA, CIIOXXHOW TPaHCMOPTHO-TIOMMCTUYECKON U
Tuna Conuman xa"“ep’ KOMMYHUKaLMOHHOM CUTyauuu.
npodeccop, AnpeKTop, LieHTp aHepreTn4eckoro npasa, Kak OTMeHaloT SKCMepTbl, HauGonee BOCTpe-
Aﬁepﬂ,I/IHCKI/IVI YHUBEPCUTET (BeJ'II/IK06pI/ITaHI/IFI), 60BaHHbIMU  ABMSAOTCA BbICOKOKBaJ'IVICbVILI,I/IpO:
. BaHHble CneuuanucTbl B 0611acTi fo6biBatoLLein
Amvutpuii Auppeesuy Measeaes, 3aMecTUTeNb [eKaHa MPOMBILLIIEHHOCTU, MOPCKOTO CyOCTPOEHUS le-

Mo Hay4HOW paboTe hakynbTeTa KOMMNIEKCHON 6€30MacHOCTI  AoBoOro KﬂaC;(:a, MOPTOBOA 1 cy,u,oxonHo(;/l") MHCppa-

o CTPYKTYpbl. KpomMe 3TOro, no mepe ungposunsa-
TOMMUBHO-3IHEPreTMHECKOro KoMnsekca PoOCCUNCKOro LM POCGHICKOrO  TOMIMBHO-OHEPrETHYECKOrO
roCcynapCTBEHHOr0 yHMBepcuUTeTa HedhTn 1 rasa (HINY) KOMMIIEKCa, a Takke pean1aaLui [ONrocpoy-

um. .M. Fy6K|/||-|a, K. MONWUT. H. (POCCI/IFI). HbIX NNIaHOB MO CTPOUTENLCTBY AaTa-LeHTPOB U
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pasBuUTUSA MHPOPMALIMOHHOM WHAPACTPYKTYPbI,
BO3pacTaeT noTpebHocTb B IT-cneuynanucrax, B
YacTHOCTK, obecneunBaroLmx paboTy 6a3 gaH-
HbIX M X KOMIJIEKCHYIO 3aLLMNTY.

Ha cerogHsaWHWA AeHb B 60SbLUMHCTBE BeAdy-
LLMX POCCUIACKMX BY30B CO3[aHbl NpodusibHble
kadpeapbl 1 Hay4HO-06pa3oBaTesibHbIE LEHTPbI,
OPVEHTUPOBAaHHbIE Ha NMOArOTOBKY KaOpOB C y4ye-
TOM apkKtuyeckon crneumdgmkn. Ocobyto ponb B
3TOM npouecce, 6e3yCrnoBHO, UrpaeT aKTUBHOE
COTPYOHMYECTBO W NPAMOI AManor ¢ KoMnaHus-
MM, HEMOCPEACTBEHHO BOBJIEYEHHBLIMW B OCBOE-
Hne ApKTUKW. B psifie cnyyvaesB yyebHble yupex-
OEHVS KOPPEKTUPYIOT MMEIOLLIMECH UK BHEOPS-
10T CO6CTBEHHbIE 06pa3oBaTesbHble CTaHAaPThI,
oTpaxatoLme cneundurky paboTbl B CEBEPHbIX
LuMpoTax.

AHanmanpysa TEHAEHUMN U TEMIbl TEXHOMOMM-
YeCcKon MOAEepHM3aunn NpeanpuaTuin B ApKTu-
yeckon 3oHe P®, MoXHO coenaTtb BbiBOA, O TOM,
YTO BBWAOY BbLICOKOW CTEMEHU aBToMaTmsauum
npou3BOACTBa, MHOrMe 06bLEKTblI 6yayT O6Chy-
XMBaTbCA HEGONMbLUMM KONMYECTBOM KBanmndu-
LMpoBaHHbIX cneunanmctos. Npn 3ToM BocTpe-
60BaHHOCTbL HU3KOKBanMduLmpoBaHHon pabo-
Yel Cusbl COXPaHUTCH Ha OTHOCUTENbHO HEBbI-
COKOM YPOBHE.
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Russmn and British
'ppré‘aches on the
. issues of the Arctic
trammg programmes

Grinyaev Sergey Nikolayevich — the Dean of the Faculty of
Integrated Security of the Fuel and Energy Complex of Gubkin Russian
State University of Oil and Gas, Doctor of Technical Science, Senior
Researcher (Russia),

Tina Soliman Hunter — the Director of the Aberdeen University
Centre for Energy Law (the UK),

Medvedev Dmitry Andreevich — the Deputy Dean for Research of
the Faculty of Integrated Security of the Fuel and Energy Complex of
Gubkin Russian State University of Oil and Gas, Candidate of Political
Sciences (Russia).

Current development of Arctic region, especially its economic
aspect, has led to an issue of initial training and retraining system
changes, that might help to implement promising projects in the
Far North of Russia.

THE RUSSIAN APPROACH

Features of the Russian Arctic specialists training demand polar
explorers to be skilled to deal with their professional tasks in terms
of extreme weather conditions, complex logistics and communication
issues.

Experts note that nowadays the Arctic sphere is seeking well-qualified
specialists experienced in mining industry, ice-class shipbuilding, and
port and shipping infrastructure areas. Moreover, as the Russian fuel
and energy complex is becoming more digitalized, and implementation
of long-term plans on building of data-centers and IT infrastructure
development is on, an increasing need for IT specialists is being
observed.
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Nowadays most of the top Russian universities have profile
departments and scientific centers opened, that focus on training of
specialists to operate in Polar conditions. It goes without saying that
active cooperation and direct dialog with companies closely engaged in
Arctic development play a vital role in this training. Sometimes demands
make universities update current or create their own profile standards
to encompass Polar peculiarities.

Analysis of the Russian Arctic region facilities modernization trends
and perspectives concluded that due to a higher manufacturing
automatization, many arctic facilities will be operated and maintained by
smaller crews of well-qualified professionals. Meanwhile the demands
for poorly qualified personnel will remain on relatively low level.

The Russian approach towards Arctic specialists training system
tends to have the most of its programs following multidisciplinary
method. Thus, during their courses, students are taught the principium
of meteorology, geography, geoecology, physics, chemistry and
biology to have a better understanding of the region features.

In this regard we concern that scientific-research expeditions to the
Russian Arctic zone objects play a vital role in modern training system.
They allow the students to master their skills in dealing with their mission
in real Arctic environment, while experiencing climate factor and other
features of work and living in conditions of the North. Effectiveness
of this method, where both theory and practice combined and the
mix of academic and university approaches give successful results,
was proven by the Russian “Arctic floating universities”, that give the
students opportunity to acquire practice in science and research as well
as master specific professional skills.

Another important aspect of professional training for the Russian
Arctic is to provide the indigenous peoples of the North with affordable
education. In November 2019, Vladimir Putin endorsed the initiative of
the Russian Association of Indigenous Peoples of the North, Siberia
and Far East president Gregory Ledkov to revive targeted state-funded
education for the indigenous peoples of the North, Siberia and Far
East. This course is also being implemented within the framework of
the National Policy Strategy 2025.

We should mark that the Russian universities have been continuously
developing their international cooperation. Currently we have over 40
Russian universities and schools honored to be the members of UArctic
— an international network of universities, colleges, research institutes
and other organizations dealing with science and training of specialists
for the North.

It is important to emphasize that the Arctic remains one of the few
regions open for scientific, technical and humanitarian cooperation
between the Arctic and non-Arctic states. At the moment the Arctic
don’t problems requiring forceful solutions. NATO’s political agenda
in the Arctic is on contrary to constructive international cooperation in
the region. In this regard, international humanitarian and educational
collaboration with Russian universities is a strategic stabilizing factor.»
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Onsa poccuirckoro nogxona K rnoaroToBke Ka-
OpoB AN APKTUKM XapakTepHO TakXe TO, 4TO
3HauyuTenbHaa 4Yactb o6pasoBaresibHbIX MPo-
rpamMmM o6ecneuynBaloT  MeXOUCLMMIMHAPHBIN
nogxop. Tak, crnywwaTtenu nony4aroT 3HaHus no
OCHOBaM MeTeoposornm, reorpadum, reoskoso-
rn, PU3NKK, XMMmMM 1 GUONOrMK ¢ Uenbio op-
MUpOBaHWA 6oree NOSIHOro NOHMMaHUsi OCO6EH-
HOCTel pernoHa.

B oTOM C€BA3M BaxHyw ponb B 06paso-
BaTteNbHOM  Mpouecce  UrpalT  Hay4dHo-
nccrnepoBsartenbCkue 3Kcnegnumm Ha o6bek-
Thl, Haxogsiinecs B ApKTUYeckon 30He Poc-
cuiickonn depepaunn. Takne mMepornpusaTHsa mno-
3BONAIOT 06y4aloLMMCs NOMYy4UTb HaBbIKW Bbl-
NosHeHns paboT B pearibHbIX YCIoBUSAX ApKTU-
K1, NPO4YyBCTBOBAB Ha cebe KMMaTtuyeckue u
WHble OCOOEHHOCTU XWU3HU N paboTbl B CEBEp-
HbIX WMpoTax. NMpMMepomM ycneLHoro sKcnepu-
MeHTa No CoYeTaHUIO TEOPETUYECKOW 1 MPpaKTU-
YeCKOM NOAroToBKM, a TakXXe CUHTe3a NoAX040B
akaZleM14ecKkon U By30BCKOW HayKu, ABNAIOTCA
pPOCCUICKMNE «MriaBydne apKTUYeckue yHuBep-
CUTETbI», KOTOPbIE MO3BOSAIT OPraHN4YHO pas-
BMBaTb Hay4YHO-UCcrnegoBartenbckue n npodyec-
CHOHAalbHbIE HaBbIKM Yy 06Yy4aloLLNXCS.

HeobxoouMo OTMETUTL aKTUBU3ALMIO MEXAY-
HapoOHOro HanpasneHus B OesiTENbHOCTU POoC-
CUACKUX BY30B. Ha cerogHAWHUN [eHb yxe
6onee 40 y4ebHbIX 3aBefeHu n3 Poccun sie-
naotea ynedamu UArctic — mexpyHapopgHou
CeTU YHMBEPCUTETOB, KOMMemXen, Hay4Ho-
nccrenosartesibCKUX MHCTUTYTOB U APYrux opra-
HM3aumMKn, 3aHMMaroLLMXCA Borpocamm 06paso-
BaHWA 1 Hayku Ha Cesepe.

BaxkHo nopgyepkHyTb, 4TO ApKTMKa OcTaeTcs
OfHVM M3 HEMHOIMX PEernoHOB, OTKPbITbIX OJ1A
Hay4yHOro, TEXHWYECKOro M rymMaHuWTapHoro co-
TpyOHUYECTBa MeXAy apKTUYECKUMU N HEapKTU-
YeCKMMW rocypgapcrTsamu. Ha OaHHbIM MOMEHT
cuTyaumsi B ApKTUKe TpebyeT fernvKkaTHbIX pe-
weHwi. Mpogsuraemas ctpaHamm HATO nonu-
TUYecKas rnoBecTKa UOeT B paspe3 ¢ Heobxoau-
MOCTbIO COXPaHeHUsl 3a PEervoHOM MepcrieKkTuB
KOHCTPYKTMBHOIO  MeXAyHapoOHOro B3auMo-
Jencteus. B aTon cBA3KN pa3BmBaemMoe poccun-
CKMMW BYy3aMu COTPYOHNYECTBO B N'yMaHUTapHON
1 o6pasoBaTefibHON cdpepax BbICTYNaeT cTpare-
rMYECKNM CTabUnNmn3npyoLLIMM OakTOpPOM.

BaxHo nofuepKHyTh, YTo APKTUKA OCTASTCA OJHUM U8 HEMHOIUX PETUOHOB,
OTKPBITHIX JJId HAYYHOI'O, TEXHUYCCKOIO U I'YMAHUTAPHOIO COTPYHUUCCTRA
JMCKIY APKTUYCCKUMIA ¥ HCAPKTUYCCKUMIA TOCYAaPCTBAMN.



e A p K T U Y & C K 0 &

M/
// '/ lexaguapoauoe compyoHuuecmBo 8 cpepe obpaszoBarua u Hayku

BPUTAHCKWIA NOOXOA

B otnuuuve ot Poccun, BennkobputaHus Ha4a-
fa nepBsble Warn B cpepe MoOarotoBKM Kagpos
ana Apktrkn B 2013 rogly B pamkax nepson 6pu-
TaHCKOW paMO4HOM NporpaMmmbl apKTUHECKOW Mo-
JIMTUKN «AJanTUPYACh K U3MEeHeHusaM». 3Ta npo-
rpamMma BO3HVKIIA B YCITOBUAX OCO3HAHWUS BaXKHO-
CTV APKTUKU N HEOBXOOUMOCTU Yy4acTUs B Hayu-
HOM COTPYOHMYECTBE W UCCIEedOBaHUAX B 3TOM
pervoHe. B cBoen nonutuke npasuTensCcTBO Be-
JIMKOBpUTaHUN n3noxmno nogxond CoeanmHeHHOro
KopornescTtBa K ApKTuKe, KOTOpbIA 6binl 1 6yaeT
OCHOBaH Ha MpUHUMNAxX yBa>KeHWUsi, COTpyOHUYe-
CTBa W Hagnexaltlero pykoBoacTea.

Onsa 0OCTUXEHNst 03BYHYEHHBIX B STOW MONUTU-
ke uenen, BenukobputaHua cosgana Hay4dHo-
WMHHOBALMOHHYIO CeTb NpasuTenscTBa Benuko-
6putaHnm (SIN), koTopasi cBa3biBaeT BCe BO-
CeMb apKTUYECKUX Oep>KaB U BbICTYNaeT HeobXxo-

It is important to emphasize that

the Arctic remains one of the few
regions open for scientific, technical
and humanitarian cooperation
between the Arctic and non-Arctic

states.
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THE BRITISH APPROACH

Unlike Russia, the United Kingdom's (UK) first foray into Arctic
training came in 2013 through the first UK Arctic policy framework
— 'Adapting to Change'. This program arose in recognition of the
growing importance of the Arctic and the need to engage in Arctic
scientific collaboration and research. In this policy the UK government
set out the UK approach towards the Arctic which was, and continues
to be, based on the principles of respect, coordination and appropriate
leadership.

In the revised 2018 policy 'Beyond the Ice', these three principles
were reiterated, as well as support for Arctic states' efforts to ensure a
sustainable future for the region. As part of the revised policy framework,
the UK is focusing on three main areas: protecting the Arctic's global
influence, protection Arctic people and the environment, and promoting
prosperity in the Arctic through sustainable commercial and economic
development.

To fulfil these policy goals, the UK developed the UK Science and
Innovation Network (SIN), which operates across all eight Arctic
states in order to build connections essential for reerach collaboration.
The premise of the SIN is academic training and research through
academic exchanges, as well as capacity building. Since 2018 the SIN
had enlarged with funding from the UK government that is dedicated to
scientific research in the Arctic.

In 2016 a five-year (2017-2023) Natural Environment Research
Council (NERC) funding program was established, focusing on
the Changing Arctic Oceans Program. A large research program
coordinated by the University of St Andrews in Scotland was awarded
£13.6 million funding to research and explain changes in the Arctic
Ocean, including participation in the German-led MOSAIC Research
program. This represented not only a significant investment in
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Arctic research, but also focused the research efforts on scientific
developments and oceans in the Arctic.

Training of British Arctic specialists tends to focus on the Arctic
Ocean and environ. The strengths in British traning is centred on the
sciences, especially the biosphere, the cryosphere, biology, economy,
polar ecosystems and animals, especially birds. Also important are the
Earth sciences, including geology, geography and geomorphology. To
facillitate the research in the Arctic oceans and physical environ, the
British government has invested in resources to enable the research
and training to occur, including a new ice-strengthened ship the RRS
Sir David Attenborough and the establishment of a research station at
Ny Rlesund in Northern Norway.

Human issues, including anthropology, sociology and law, are of a
lesser training focus. These areas do not constitute specialist Arctic
training areas but rather areas where interested researchers focus
their work. Therefore, funding for the human aspects of the Arctic is
poor, and the focus remains on training in scientific areas.

Arctic research and training is driven by Universities and research
institutions that are memebers of the UArctic Network. At present there
are only five institutions in the UK that are members of this network:
the Scott Polar Institute, University of Aberdeen, Durham University,
Glasgow Caledonian University and the University of Highlands and
Islands, which is a academic partner of the Scottish Association for
Marine Science (SAMS) the leading marine science institution in the
UK.

Of these UArctic members, training of Arctic researchers is particularly
strong at the University of Durham’s dedicated Durham Arctic
Research Centre for Training Interdisciplinary Collaboration (Durham
ARCTIC). This is the only multidisciplinary Arctic training centre in the
UK. Through its Arctic Research Centre the University of St Andrews
contributes significantly to the training of Arctic researchers. Although
not a member of the UArctic network, St Andrews has a long history
of excellence in ocean research, with the highly regarded and long-
established Scottish Ocean Institute contributing to this reputation.

CONCLUSION

To sum up, Russia and the UK foster scientific and educational
developing regarding the Arctic. As can be seen from the above,
countries have a lot of directions for the constructive cooperation.
Obviously, it would improve the quality of education and training
services in both countries, the exchange of best practices and, of
course, closer understanding between different peoples and cultures.
Practical steps of education cooperation in the Arctic would be the
exchange of students, staff and knowledge.

Another important directions for the Arctic sustainable development
are rescue operations in the Arctic Ocean, oil spill prevention, ensuring
safe transportation of oil and gas. It is important to maintain its status
as region of constructive international interaction. ll
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OVMMbIM MHCTPYMEHTOM )11 MUCCNEeaoBaTeNbCKMX
konnaéopauun. OearensHoctb SIN Hanpasne-
Ha Ha OCyLLEeCTBMEHMEe Hay4YHOW MOAroTOBKU Ka-
OPOB U CTydeH4Yeckne O6MeHbl C Lenblo Mpo-
BeleHNs UCcrnefoBaHnii, a Takxe cosgaHve u
HapalumBaHue HayyHoro noteHumana. C 2018
roga o6bembl hMHAHCOBOW nogdepxku Haydy-
HOW CeTU CO CTOPOHbI NpaBuTenscTeBa Benuko-
6pUTaHMM 3HAYUTESNIBHO BLIPOCIN, YTO FOBOPUT
0 3auHTEepecoBaHHOCTM CTpaHbl B Uccrnegosa-
HUAX APKTUKMN.

B 2016 ropgy Obma y4pexpeHa natunert-
HAas (2017-2023) nporpamma puHaHCMpoBa-
Hus CoBeTa MO UIYHEHMIO OKpYXaloLlen cpe-
abl (NERC), HaueneHHas Ha peanusaumio lNpo-
rpaMmel no nameHeHno CesepHoro JlegoBuTo-
ro okeaHa. KpynHasa uccnegosaTtesnibCckas npo-
rpramma, koopguHupyemas YHUBEPCUTETOM
CeHT-Onpptoca B Wotnangum, nonyumna 13,6
MJTH (PYHTOB CTEPNIMHIoB AN hrHaHCMPOBaHUA
ncenenoBaHnin n 06bACHEeHNs 3meHeHnn B Ce-
BepHoM JlelOBUTOM OKeaHe, BKMoYasa y4actue
B HeMeLuKOoW wuccnenoBaTenibCKOW nporpamMme
MOSAIC. 3T0 He TONbKO SABMIIOCb 3HAYUTESb-
HbIM BKNagoM B UccriefoBaHua B ApPKTUKE, HO
M NO3BOMUIO COCPENOTOUUTL YCUNUSA HA Hayu-
HbIX pa3paboTkax 1 UCCnefioBaHUAX BOS, apKTU-
4YeCKOW 30HbI.

MogroToBka cneumanuctos bpuTtaHckon Ap-
KTVMKW, KaK NpaBuiio, HaleneHa Ha u3y4eHue
CeaepHoro JlegoBuTtoro okeaHa. CunbHble CTO-
pOHbI 6pUTaHCKOro noaxofa B o6pasoBaHnn co-
CpefoToYeHbl Ha Hayke, 0COGeHHO 6uocdepe,
Kpuocdepe, 61UoNornm, 3KOHOMMKE, MONSAPHbIX
3KOCUCTEMAX M XXMBOTHbIX, B YACTHOCTU MTU-
uax. BaxHoe 3HayeHMe UMEKT Takxe Hayku O
3ewmne, BKAKOYasa reoforuio, reorpaduio n re-
omopdonorunio. Ytobbl 06nerynTb UccrnenoBa-
Hua B CeBepHoM JledoBUTOM OKeaHe U hU3u-
4YeCKOUW OKpyXaroLLen cpefe, 6putaHckoe npa-
BUTENBCTBO WMHBECTUPOBANO B pPecypchbl, Mo-
3BOMAIOLWME NPOBOAUTE TaM WUCCNeaoBaHWs U
o6y4eHue. ITorom aToro crano HOBOEe Hay4Ho-
uccnenoBartenibCKoe CyOHO [Ans MnaBaHus BO
nbpax Cap Oasup ATTeH60pPO M co3faHue uc-
cneposartenbCckon ctaHumm B Hbto-OnecyHH Ha
cesepe Hopserum.

Bonpocbl rymaHuTapHOro xapakrtepa, BKIIO-
Yyas aHTPOMNOsOruio, COLIMONOruI0 U NpPaso, NMe-
IOT MEHbLLEee 3Ha4yeHWe C TOYKU 3PeHus npo-
deccrmoHansHon nogrotoBkn. OHM npefcTas-
NAOT CcoboM He crneuvanusanpoBaHHYl 06-
nacTb apKTUYECKOW Hayku, a Nullb OTBETBIIEe-
HWe, B KOTOPOM paboTaloT 3aMHTepecoBaHHbIe
nccnepgosarenu. oatomy o6bembl PUHAHCU-
pPOBaHUSA TFyMaHUTAPHbIX HanpaefeHUA ocTa-
I0TCA He6ONbLUMMWN, U OCHOBHOE BHUMAaHUE B
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pas3BuTUM  APKTUKW NO-NMpexHeMy yaensert-
cs npodyeccoHanbHON MOAroTOBKE B Hay4HO-
nccnepoBaTenbCKnx o6nacTsax.

HayuHo-nccneposarensckasa n y4yebHaa nes-
TENbHOCTb B APKTUKE OCYLLIECTBIIAETCA YHUBEP-
cuTeTamMu U Hay4Ho-uccrnegoBaTeSlbCKUMN UH-
CTUTYyTaMK, KOTOPbIe SABNSAIOTCA YNleHaMn CeTu
UArctic. B HacTosiLLee Bpems 4neHamu 9TOu
CeTU SABMAOTCH TOMbKO MATb yypexaeHnn Be-
nmkKobputaHun: VNHCTUTYT MONSAPHLIX UCCneno-
BaHMA umMeHn CkoTTa, AGEPONHCKUIA YHUBEP-
cuteT, Oapemckuin yHuBepcuteT, KanegoHCKun
yHMBepcuTeT [Nasro n YHMBEPCUTET Haropbs U1
OCTPOBOB, KOTOPbI SABNSETCA akageMU4eCKnm
naptHepom LlotnaHgckon accoumaumm Mop-
CKkmx Hayk (SAMS), BegyLlero MOpPCKOro Hayu-
HOro y4dpexpaeHua B BenvkobputaHuu.

MogrotoBka uccnenosartener ApPKTUKU OCO-
6eHHO cunbHa B [lapeMCKOM  ApKTUYECKOM
YyebHoMm MexpaucuunnuHapHom LeHtpe [a-
pemckoro YHhusepcuteta (Durham ARCTIC).
OTO €AUHCTBEHHbI MHOrOMPOMUIbHbBIA apKTK-
YeCKUi y4ebHbIn LeHTp B CoeamHeHHOM Kopo-
nesctBe. [leaTenbHOCTb APKTUYECKOro uccrie-
goBartenbckoro ueHTpa YHusepcuteta CeHT-
OHAptoca BHOCUT 3HAYUTENbHbIN BKNag B MOA-
roToBKY wuccneposarenen ApkTuku. Hecmotps
Ha TO, 4TO CeHT-OHAOpIOC He ABNSAETCH YNIEHOM
cetn UArctic, yuebHoe 3aBefieHMe UMeeT [or-
ryto UCTOPUIO BbISAIOLLIMXCA UCCNefoBaHnn B
o6racTu OoKeaHornoruu, U ero crartyc nopgpep-
XMUBaeT cyllecTByoWMA npu Hem LLloTtnaHp-
CKUIM oKeaHorpadu4eCcKnin UHCTUTYT, OaBHO U3-
BECTHbIN CBOEN penyTaumen.

SAKJIIOYEHNE

lNogBoasi UTOr, MOXHO cKasdaTb, 4To Poccus
n BenukobputaHus COOENCTBYIOT pPasBUTUIO
apKTU4eckon Hayku n o6pasoBaHus. Kak BMoHO
13 BblLLEeCKasaHHoro, o6e cTpaHbl UMEKT MHOIO
HanpaBneHu ans KOHCTPYKTUBHOIMO COTPYOHM-
yectBa. O4eBMAHO, HYTO STO NO3BOSIUT NOBLICUTb
Ka4ecTBO 06pa3oBaHUsA 1 MOArOTOBKWN Kagpos B
o6enx cTpaHax, 06MeHATLCSA NepenoBbIM Orbl-
TOM W, HECOMHEHHO, My6Xe MNOHATb KYNbTYpy
Halmx HapopoB. [pakTuyeckue Liarn B pam-
Kax coTpygHuyecTBa B 06nactu o6pasoBaHus B
ApKTUKe 6yayT 3akno4aTbCcs B OOMeHe CTyaeH-
Tamu, NepcoHasrioMm 1 3HaHUAMM.

OpyrnmMm BaXKHbIMW HarnpasieHUAMN YCTONUK-
BOro pasBuTUA APKTUKU AIBNAKOTCH crnacartesb-
Hble onepauun B CeBepHoM JlegoBUTOM OKea-
He, npefoTBpalleHe pas3nueoB HedTH, obe-
cneveHue 6e30nacHoOn TPaHCNOPTUPOBKU Hed-
TV 1 rasa. Takoe COTPyAHN4YECTBO HEOOXOAMMO
015 coxpaHeHns ApPKTUKW Kak permoHa mexgay-
HapopHoi koonepauum. Il
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MPE3NOEHT CLUA MOCTABWIT BAAAYY CO3[ATb
JIEOOKOJIbHbIV ®J10T 00 2029 MOOA

Mpe3unpeHT JoHanbg TpaMn NOPYYNIT HECKOJIbKMM areHTCcTBam NnpucTy-
NUTb K co3aaHuio ¢piota NONSAPHbIX JIEAOKOJIOB AJis o6ecne4vyeHns 6e30-
nacHoctu CLUA. dnot goskeH 6bITb BBEAEH B 9KCmyaTauuio K 2029 rogy.
06 3TOM roBOpUTCS B MEMOpPaHAYMe, Ony6JIMKOBaHHOM Ha cauTe benoro
Aoma 9 mnoHa 2020 ropa. Yka3biBaeTcsl, YTO Takon pfioT Heo6xoaum Ans
3awmTbl MHTepecoB CLLUA B ApkTuKe U AHTapKTUKe.

[nqa sTtoro BegomMcTBaMm, B YaCTHOCTM MMHUCTEPCTBY BHYTPEHHeW 6e3onac-
HOCTW COBMECTHO ¢ MMHOGOPOHBI, MOPY4EHO paspaboTark NPorpaMmMy 3akyn-
KW 11e0KOSI0B.

OTmeyvaeTcs, YTO JaHHas nporpaMMa He JOMmKHa OTpuuaTeNisHO ckadaTbes
Ha nporpamMme 3aKynku MOPCKMX NaTpynbHbIX KaTepoB ans beperoson oxpa-
Hbl CLLA.

B OoKymeHTe roBoputcs, YTO JIEAOKOSBbHBIA OroT, B 3aBUCUMOCTM OT Criek-
Tpa 3afay HauMOHaNbHOM U SKOHOMUYECKOM 6E30MacHOCTU, TakMX Kak SKCMly-
aTauusi pecypcoB M MOOBOOHOE TEXHMYECKOe obcny>XuBaHue kabenewn, 6ypet
BK/TIOHATb B CE6S1 «M0 KpanHen Mepe, TpU TAXeSbIX JIE[oKOosIa MOMsPHOro Knac-
ca (PSC)».

UcTto4ruk: https://portnews.ru

PRESIDENT TRUMP ORDERS POLAR ICEBREAKER FLEET
READY BY 2029

In a recent memo issued to several state agencies the U.S. President
Donald Trump has instructed to begin the creation of a fleet of polar
security icebreakers that would be fully operational by 2029.

The document says: “To help protect our national interests in the Arctic and
Antarctic regions, and to retain a strong Arctic security presence alongside our
allies and partners, the United States requires a ready, capable, and available
fleet of polar security icebreakers that is operationally tested and fully deployable
by Fiscal Year 2029”.

The polar icebreaker fleet build up requires development and execution of
acquisition program. The Secretary of Homeland Security in coordination with
the Secretary of Defense will conduct a study to determine the optimal number
of icebreakers to ensure a presence in both the Arctic and the Antarctic regions.
The fleet will include at least three heavy polar-class security cutters (PSC), and
a class of medium PSCs.

Besides, depending on the fleet size and composition, the US will require “at
least two optimal United States basing locations and at least two international
basing locations”.

Source: https://portnews.ru
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ApKTMKa — 3TO OYEeHb XPYNKUA U B TO
Xe BpemMs cTpaTtermyeckm BaxKHbIA ONns
BCeobLLlero pa3sutus permoH. CerogHs
Mbl SIBfIIEMCH CBUOETENSMU MOMbITOK
HEKOTOPbIX CTPaH BHECTU U3MEHEHUS B
paboTy rMaBHOIO MeXAyHapoOHOro pe-
rMOHanbHOro dpopyma — ApKTUYECKOro
coseTa. Tak, Hanpumep, CLUA nonbiTa-
NUCb BBECTU B 06CYXAEHME BOMPOCHI
6e30MnacHoCTn, 4TO naet spaspes ¢ OT-
TaBCKOW Oeknapaumen, corfiacHo KoTo-
POV rnaBHOM LEeNbio APKTUYECKOrO CO-
BeTa ABNAeTca obecneveHne CoTpyqHu-
YyecTBa MNpW peLLEHMM BOMPOCOB YCTOW-
4YMBOrO PasBUTUA U 3aLLUTbl OKPYXato-
Len cpembl.

Ba)xHO NogYepKHYTb, YTO OQHUM 13 (HaKTOPOB,
COEPXMBAIOLLMX KOHCTPYKTMBHOE MeEXAyHapo[-
HOe COTPYAHUHECTBO, ABMSETCS NOMbITKN y4acTus
BHEPErMoHasnbHbIX opraHM3auuin B passutum Ap-
KTVKK. B YacTHOCTW, HapalumBaHWe akTUBHOCTU
HATO, ctpaternyeckme npegnocbiikm gis KoTo-
pon B AENCTBUTENBHOCTY OTCYTCTBYIOT.

Ha paHHbIA MOMEHT camol CUIIbHOW CTOPOHON
COTpyOHVYeCTBa B ApKTMKE SBMAETCA Hay4HO-
nccnegoeartesnbckasa cdepa. lNMpuHsatne Corna-
LIeHMs1 06 YyCUNMEHN MEeXOyHapO[HOro Hay4YHOro
COTpyaHVYecTBa B APKTUKE BbISI0 O4EHb BAXKHBLIM
LIarom Ha Nyt K MMPHOMY PasBUTUIO PernoHa.

B apkTnyeckon 30He HaxogdATcs 8 cTpaH, BKIo-
yaa Poccumio 1 KaHagy, OBe cambix 6GOMbLUMX
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cTpaHbl B Mype. U paxe HecMOTpst Ha TO, 4TO BCe
CTpaHbl APKTUKM HaxoOAaTCA Ha pasHbIX KOHTU-
HeHTax M UMEIOT CyLLIeCTBEHHbIE pasnuynsa B 06-
LLIECTBEHHbIX U MOSIMTUHECKMX CTPOSIX, BCE apKTu-
YecKue CTpaHbl OTHOCATCA K pasBuTbIM rocyaap-
CTBaM C BbICOKMM YpOBHEM 06pa30oBaHVsA U 3Ha-
YYMbIMWN TEXHONTOMMHYECKUMN UCCNENOBAHUAMMN.
[Ona aHanusa 1 cpaBHEHWs YPOBHSA Hay4yHOro
pas3BuTUS U KadecTsa o6pas3oBaHns B 3TUX CTpa-
Hax MOXXHO 06paTUTLCA K UX NMO3UUMAM B MUPO-
BbIX PEUTUHrax, a TakKe 03HaKOMUTLCH C X Oes-
TeNbHOCTBLIO B cdpepe Hay4HbIX My6nKaLmi.

PENTUHI YHVBEPCUTETOB

B o6wem pevituHre By30B Mmpa cornacHo QS
nocne CLUA B pentuHre ngyt Poccus n KaHapa
€ 25 1 26 yHuMBepcuTeTamu, rnonasLimMMu B TOM-
1000 yHmBepcutetoB mupa. OpgHako, KaHapa
UMeeT 6osiee CUMbHYIO no3uumio, Yem Poceus —
XOT$1 BY3bl 06emx CTpaH v He nonasnv B Ton-10, Tpu
KaHagckux yHusepcuteTa 3aHanm 29, 35 1 51 me-
cTo B TON-60, B TO BpeMsi Kak Poccust umeeT nuLlb
OfVH BY3, Bxoaawwmn B Ton-100 Ha 84 mecte. U
XOTsl OCTallbHble CTPaHbl APKTUKU UMEKT MEHb-
Lee obLlee KONMMYeCTBO YHUBEPCUTETOB B pen-
TuHre, LLBeuma n Jannsa Takke nonanu B Ton-100,
rae 2 WeefcKux By3a BbILLM Ha No3uumm 92 1 98,
a yHusepcuteT u3 JdaHun 3aHan 81 mecrTo.

Ta6nuua 1 gemoHcTpupyeT, 4yto KaHapa n Poc-
cusa aBnAKTCA nuaepaMm B ApKTUHECKOM perno-
He (He Bktoyas CLUA) B OTHOLLEHWUM Pa3BUTOCTM
YHMBEPCUTETCKOro obpasoBaHus, Ho KaHafa rpe-
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Research and Ranking
in Arctic Region

Javed Zafar,
Research coordinator and knowledge architect, Centre for Study and
Research (India), PhD

The Arctic is very fragile but at the same time important
strategic region for the world development. Today we withessing
the attempts of some countries to transform of the main regional
international forum — the Arctic council. For example, the US
efforts to include security questions in discussion seems to
contradict to the Ottawa declaration (1996), according to which
the Arctic council is aimed at cooperation in issues of sustainable
development and environmental protection.

It is important to emphasize that one of the factors holding back
constructive international cooperation is attempts to involve non-
regional organizations in the development of the Arctic. In particular, the
buildup of NATO activity, for which there are no strategic preconditions.

Research cooperation is the area of most constructive cooperation
in the Arctic today. The Agreement on Enhancing International Arctic
Scientific Cooperation was an important step forward peaceful Arctic
development.

The Arctic region comprises 8 countries including Russia and
Canada, two of the largest countries in the world. This is a strange fact
that despite its expansion in three continents and belonging to different
social and political systems all Arctic countries are developed countries

Table 1. Number of Universities on QS World University Ranking (1996-2018)
Tabnuua 1. Konnyectso yHueepcutetos B QS World University Ranking (1996-2018)

Name of

Country/
No of Uni.
in Ranking

Russia Canada Sweden Norway Denmark Finland Iceland Total

Ha nanubil MOMEHT CAMON CUMb-
HOW CTOPOHOW COTPYAHUUCCTBA

190 U 2 . . 0 . 0 2 B APKTUKE dBJIAETCA HAYUHO-

51-100 1 1 2 0 1 0 0 5
101-200 0 4 3 2 2 2 0 13 UCCJACNOBATCAbCKAA CCbCpa.
201-300 | 4 5 1 0 0 1 0 11 [Ipunarue Corgamenuna o6 ycu-
e |8 2 2 2 2 3 0 19 JCHUK JMEKIYHAPOIHOIO HAYYHO-
401-500 | 3 3 0 0 0 2 0 8
501600 | 3 3 0 0 0 1 0 - I'O COTPYAHUUECTRBA B APKTHUKE
601-700 | 2 4 0 0 0 0 0 6 ObLIO OYCHb BAXHBLM IATOM HA
701800 L 1 | 1 0 0 0 0 0 | 2 [yTH K JMUPHOJY PasSBUTHIO PC-
801-1000 | 3 1 0 0 0 0 0 4 TYOHA.

25 26 8 4 5 9 0 77

Source: QS World University Ranking : https.//www.topuniversities.com/university-rankings/world-

university-rankings/2020
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with a high level of education system and technological background.

To analyse and compare level of scientific development and quality
of education in the Arctic states we could look at international rankings,
research publication activity etc.

GENERAL UNIVERSITIES RANKING

In QS general ranking of World University after the US, Russia and
Canada are top performers with 25 and 26 universities out of 1000
global universities respectively. But despite the equal no of universities
in ranking Canada have more strong position then Russia because
though both the countries does not have any university in top 10 ranking
but Canada has 3 universities (29th, 35th and 51st ) in top 60 ranking
while Russia have only one university in top 100 at the position of 84th.
Other Arctic countries though have a small number of universities in
total tally but Sweden and Denmark’s universities made the space in
the list of top 100, Sweden has 2 universities (92nd and 98th) while
Denmark has one university at the 81st position in top 100 University.

Table 1 clearly indicates that Canada and Russia are leaders in the
Arctic region (US is not included) in terms of University ranking but
Canada has an edge on Russia not in no but in quality as well because
in 0-50 ranking Canada has 2 universities while Russia has none.
Russia has led only in 301-400 ranking with 8 universities while Canada
has 2. Other countries also performed well but in small numbers their
performance is very good especially between 100-400.

RESEARCH PUBLICATION

Research Publications with a total number of documents, citations,
citations per documents and H index is also a criterion to judge the
performance of any country education system. The SCimago Journal &
Country Rank published the ranking of countries based on documents,
Citable document, Citation, Self-citation, Citation per Document and
H index. In this also the US is exceptionally high rank and cannot
be compared with other Arctic countries. In Other countries ranking

2.0 2 0

BocxoauT Poccumio, NocKosbKy cpeau rnepsbiX M-
TUOECATU BY30B MUpa [Ba SABMAOTCH KaHa[CKU-
MU, B TO BPEMS KakK POCCUNCKNE YHUBEPCUTETHI B
3TOT TOMN He nonanu. Jiugepom Poccus ctaHoBUT-
ca nywb B Ton 301-400 BYy30B, rge y Hee npen-
cTaBrieHbl 8 yHMBepCUTETOB, a Y KaHagbl Bcero 2.

HAYYHBIE MYBJIIMKALNA

Konun4yectBo Hay4HbIX ny6nvkaumi v ux LmTu-
PYyeMOCTb TakXe ABMAITCA KPUTEPUEMMU OLIEHKU
3(pdeKTNBHOCTM NOOON CUCTEMBbI 06Pa30BaHUA B
ctpaHe. MNMopTtan Scimago Journal & Country Rank
Ony6nvKoBasn PernTUHN CTpaH Mo KOMMYECTBY Ln-
TUPOBaHUA Ny6GNMKaLuin, camoLMTUPOBaHUIO, LiN-
TUPOBaHUS MO OTAENbHbIM JOKYMEHTaM U WH-
dekcy Xvpwa. Kpome toro, CLUA 3aHumaroT mc-
KITFOYUTENBHO BbICOKOE MOSIOXEHME N NX Hesb3s
CpaBHMBATL C APYrMMWN apKTUYECKUMUN CTPaHaMW.
B cpaBHeHun ¢ octansHbIMK cTpaHamu, KaHaga
SIBHO NMOMPYET MO BCeM 0651acTam ¢ 22,6 LMTUpo-
BaHWAMW Ha OOKYMEHT 1 nHaekcom Xupia 1102,
B TO BpemMs Kak Poccus 3aHnmaeT BTopoe MecTo
Mo YWCIy AOKYMEHTOB, HO MO LMTMPOBAHWIO Ha
OOKYMEHT U MHAEKCY XupLua oHa faseko oTcra-
et ot KaHagpl u gpyrunx cTpaH (Tonbko VicnaHgmsa
UMeeT MeHbLUMI nHaeke Xupwa, 4em y Poccun).
W, xoTb Ncnangust n 3aHMmaeT nocnegHee MecTto
Mo KOSMIMYECTBY JOKYMEHTOB, HO C TOYKM 3peHus
LMTUPOBaHNA Ha KaxAbl JOKYMEHT OHa onepe-
XaeT Bce cTpaHbl ¢ nokasarernem 28,34. [Nokasa-
Tenn Poccuu B LIMTUPOBAHUM Ha KaXKObl [OKY-
MEHT SABNAOTCA BECbMa HU3KUMW U COCTaBMAOT
7,24 (Tabnuua 2).

Table 2. General Ranking (All subject) based on Research Publication (1996-2018)
Tabnuua 2. O6LLMIA PEATUHT Hay4HbIX My6rnKauuii (Bce o6nactu Hayku, 1996-2018)

Research cooperation _ Citations
is th f Ranking iy Documents e Citations LT per H index
is the arca of most Name documents Citations - ot
gonstructwe cooperation 7 | Canada | 1744508 | 1569064 |39431612| 6894236 | 22.60 | 1102
in the Arctic today. The FeEEr 1051744 | 7801977
Agreenent on Enhancing 13 | codoration | 1076966 2543017 | 7.24 | 540
i ' 24.98
Int;mghonal Arctic ' 18 | Sweden | 655869 | 604085 |16383158 | 2356818 825
&cientific Cooperation
. 1353641
was an important step 23 | Denmark | 393204 | 357963 |10115806 2573 | 705
forward peaceful Arctic . 311393 1078823
development. 26 | Finland | 334763 7553739 22.56 | 609
20.76
30 | Norway | 312012 | 280277 | 6477670 | 943274 580
78 | lceland | 21875 | 19711 | 619911 | 54047 | 28.34 | 290

Uctoynmk: The SCImago Journal & Country Rankhttps.//www.scimagojr.com/countryrank.php ?area=2300
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PEWTWHI NO TEMAM

B npegmeTHOM pa3pese Bce apKTUyeckue cTpa-
Hbl MOKa3anun CBOW nyHLume pesynsratsl, XxoTa Vc-
naHaua OTCTaeT B PEerTUHre, HO 3TO CBA3aHO C
HU3KOW YNCNEHHOCTbLIO HACENEHWs, YTO BneYeT 3a
Cc60M MeHbLLEE KONMYeCcTBO cTtatel. KaHapa sB-
NsIeTcs OOHUM M3 MMUPOBbLIX NIMAEPOB B 3TOW 06-
nactu. OHa 3aHnmaeT 12-e MecTo B 0611aCTu Xu-
MUK, r3nkn n actpoHomuu. o prsunke n actpo-
HomMum Poccusa 3aHnMMaeT 6-e MecTo, a no BeTepu-
Hapum - 59-e. B HekoTOpbIX Opyrnx obnactsx, Ta-
KWX KaK xvmusi (8-e), arpoHOMUS U NnaHeTapHble
Hayku (8-e) n matematuka (i-Math), oHa asnseT-
€ NInaepom cpeau cTpaH ApPKTUHECKOrO permoHa
(Tabnuua:3a,3b).

Table 3a. Ranking position subject wise (1996-2018)
Tabnuua 3a. PeiTuHr no Hay4HbIM HanpaeneHnam (1996-2018)

Bio.Ch.

Ag. & Gen. Business, Ch. 5:;:“ E'EM Ener
Bio. &Moli. Man. &Acco. Engg . :
; Sci.  Fin.
Bio
Canada 7 8 6 9 12 9 11 7 6 8 10
Russian Fed. 15 17 19 11 8 15 50 8 13 9 11
Sweden 16 16 15 21 20 | 22 12 17 17 | 18 19
Denmark 26 21 24 30 32| 32 24 26 26 | 24 35
Finland 29 26 20 29 37| 29 21 29 32 | 34 31
Norway 28 31 27 39 43 | 34 26 18 24 | 21 37
Iceland 79 71 80 95 89 | 81 66 56 81 82 88

Ucroynmk: The SCImago Journal & Country Rank https.//www.scimagojr.com/countryrank.php

Table 3b. Ranking position subject wise (1996-2018)
Tabnuua 3b. PeiiTuHr no Hay4HbIM HanpasneHusam (1996-2018)

Immu.
Env. Hel. . Mat. . . . Phy,
Sci  Prof. lgll:: Sci Math Medi M.Dic N.s Nursi Phrma &Astro

Psy D.S Vet.

Canada 5 3 8 11 9 8 8 6 4 10 12 37| 8

Russian Fed. | 17 | 23 18 8 8 25 13 |24 | 41 22 6 32 |17 | 99

Sweden 15 14 16 20 22 17 19 | 14| 14 19 19 |16 |19 | 21

Denmark 24 19 19 37 34 | 21 23 |19 | 17 24 29 (29|30 20

Finland 25 | 24 29 33 33 | 28 33 | 23| 19 31 31 19 | 28 | 36
Norway 23 | 20 33 45 38 | 27 38 27| 18 41 43 |17 | 31| 31
Iceland 79 | 65 80 84 84 | 76 75 | 61| 52 87 80 |53 |83 84

Uctoynuk: The SClmago Journal & Country Rank https.//www.scimagojr.com/countryrank.php
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LUNTNPOBAHNE

KonnMyecTBO CCbINIOK Ha OfIMH OOKYMEHT SABNS-
€TCA BaXKHbIM KpUTEPUEM OLIEHKW KadecTBa UC-
cnefoBaTenbCckon paboTel. Bce apkTnyeckue
CTpaHbl A0BUNNCE XOPOLLMX pe3ynsTaTtoB B pas-
NN4YHBIX 0bnacTax. B obnactn cenbCckoro Xxo3sm-
CTBa 1 6ronoru4eckmx Hayk LLiseumsa n JaHna 3a-
HUMaloT nepeble MecTa ¢ 27,14 n 26,62 uurara-
MU Ha KaXObl [OKYMEHT COOTBETCTBEHHO. Vc-
naHOous Takxke nokasana XopoLune pesynbraThbl ¢
nokasaresnem 24,25, 4To NOYTW PaBHO pe3ynsrary
KaHagpl, 24,73. B Poccun cambliii HU3KUIA NoKasa-
Tenb - 8,14 untat Ha KaxbI JOKYMeHT. B obna-
CTU BMOTEXHOSIOTUN, TEHETVKU N MOJIEKYIAPHON
ovonormm Leeuus, JaHna n GUHNAHAMA UMEOT
He3HauuTenbHbIn paspsis: 37,32, 36,71 n 36,62,
COOTBETCTBEHHO. Poccurckuin 6ann coctasngaet
11,20 umTtat Ha Kaxapl JOKYMEHT, YTO SIBNSET-
Csl CaMbIM HU3KMM MnoKasaTtesieM B permoHe, B TO
Bpems Kak y KaHagb! 34,6 6anna.

AHAITN3

Bce apktuyeckune cTpaHbl BXOOAT B CMWCOK
CTpaH Mupa C cambiMU BbICOKMMU HAYyKOMETPU-
YeCKMMU nokKasartensaMy B pasfinyHbIX obracTax
3HaHWA. Ho OHWM CTOAT No3aau BedyLUmMx 3anaf-
HbIX CTpaH, Takmx kak CLLA n Benvko6putaHus. B
obLemM perTuHre (Mo Bcem obnactam Hayku) Ka-
Haga HaxoguTcsa Ha 7 mecTte U Poceuns Ha 13, uto
ABNAETCA OTHOCUTENBHO HEMNMOXMMU MO3ULUAMU.
MOXHO BbIOENUTL YeTbIPpe OCHOBHbIE MPUYUHBI,
Mo KOTOpbIM Poccusi OTCTaeT oT BeAyLLMX CTpaH:

1. HepoctaTok chyHaHCHpoBaHWs BbICLLErO 06-
pa3oBaHusa 1y nccrefoBaHnin - 3KoHoMmka Poc-
CVM He Tak Benunka, Kak akoHomuka CLUA, Beny-
LLMX €eBPOrencKMX CTpaH, KoTopble MOryT rpe-
OOCTaBUTbL OrPOMHbIE CpeacTsa A1 JOPOrocTo-
ALMX muccrnegosaHui. Ecnn Poccusa xodet ynyy-
LUMTL CBOW MNoKasaTtenu, en crnegyeT passusatb
SKOHOMUWKY W, criefoBarternbHO, MNpefocTaBriiTh
6onblle CpeacTs AN UccnefosBaHuin 6osee Bbl-
COKOIO YPOBHS.

2. CosgaHve npegnpuHUMaTenscTBa Unn rno-
6arnsHoM Kopnopauum - ot Poccus nmeeT o4eHb
CUIbHYIO U Ka4YeCTBEHHYIO TEXHOSIOTMYECKYIO U
ob6pasoBaTtesibHy0 CUCTEMY, OJ1f TBOPYECKOM pa-
60Tbl 1 MOTMBaLUN aMOULMO3HBLIX CTYOEHTOB U
y4eHbIX Jobon cTpaHe TpebyeTcs dmHaHcoBas
noaaepXXka OT rockopriopaumii 1 npegocrasne-
HWe BbICOKOOMIa4MBaeMbIx padoymx mect. Jaxe
cnycTta 30 neT cyLLecTBOBaHMNA OEMOKPATUHECKON
Poccun, et He yaaeTtcst co3aath rnobasbHble KOOo-
nepaumu, No3SToMy POCCUNCKUE YH4eHbIE U CTYOEeH-
Tbl yMatoT, YTO €CMN OHWU XOTAT NMPUCOEANHUTLCH
K 60MbLLOMY GU3HECY N TEXHOMOMMYECKUM rUraH-
Tam, TO UM MPUAETCHA yexaTb U3 CTpaHbl. Takum
06pas3om, Poccum Hy>XXHbl KpyMHbIE TEXHOMOrnYe-

rev.iew - 6 2 02 0

Canada is clearly leading in all domain with 22.6 citation per document
and 1102 H index while, though Russia is in second position in number
of document but in citation per document and H index it’s far behind
from Canada and other Arctic countries (Only Iceland H Index in low in
compression of Russia). Though Iceland ranks last in terms of number
of documents but in terms of citation per documents it beats all countries
with 28.34. In citation per document Russian performance is very poor
with 7.24 (Table: 2).

ALL SUBJECT WISE RANKING

In subject wise ranking all Arctic countries performed with top
countries, though Iceland looks behind in the ranking but it is because
of its low population and consequently low number of total articles.
Canada is one of the global top performers. Its global ranking is 3rd
in health professional and psychology. Canada’s lowest ranking 12th
in Chemistry and Physics and Astronomy. Russia’s top global ranking
is 6th in Physics and Astronomy, while its lowest ranking is 59th in
Veterinary. In some other subjects like Chemistry (8th), Earth and
Planetary Science (8th) and | Math also with 8th is top performer in
the Arctic Countries (Table:5,a,b).

CITATIONS PER DOCUMENT

Citation per document is an important criterion to measure the quality
of research paper and its impact. All Arctic countries performed well
in different subjects. In Agriculture and Biological Science Sweden
and Denmark are on top with 27.14 and 26.62 citations per document
respectively. Iceland also performed well and it's score was 24. 25
which are nearly equal to Canada's core, 24.73. Russia scored lowest
with 8.14 citations per document. In Biotechnology, Genetics and
Molecular Biology. Sweden, Denmark and Finland are scored with
little margin like 37.32, 36.71 and 36.62 respectively. Russian score
is 11.20 citations per document which is lowest in the region whereas
Canada scores 34.6.

DISCUSSION

All Arctic countries are in the list of top performers in the world in
various areas of knowledge. But they are behind leading western
countries like the US and the UK. Canada. In general ranking (All

B apkmieckon s0He Haxoadrcd 8 CTpat,
BKJIovad Poccumio n Kanagy - 1Be cambix
OOJbIMX CTPaHH! B Jmpe. W jaxe necmorpd
Ha TO, YTO BCC CTPAHBI APKTHKM HAXOJMT-

Cd Ha PAsHbIX KOHTUHEHTAX U MMCIOT Cylic-
CTBCHHBIC Pas/niud b OéHICCTBCHHbIX n 1o-
JUTHUCCKUX CTPOIX, BCC aPKTUUCCKUE CTPA-
HBI OTHOCATCA K PASBUTELM TOCYAGPCTBAM C
BBICOKIM YPOBHEM OOPAsOBAHNI 1 BHAYK-
MBLMH TCXHOMOTMICCKIUMU MCCICAOBAHUAMN.
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subject) Canada is on 7th and Russia is on 13th , which is a relatively
good position. For Russia there are four main reasons to not be
competent with leading countries:

1- Lack of huge finance for higher education or research - Russian
economy is not so large like the US, UK and other European countries
that can provide huge funds to costly research. If Russia wants to make
its performance more competent, Russia needs to increase its size of
economy and consequently need to provide more funds for higher
levels of research.

2- Creating Entrepreneurship or Global Corporate - Though Russia
has a very strong and quality technological and education system,
but for creative knowledge and motivation for ambitious students and
scholars any country needs a big business corporation to support
financially and provide highly paid job. Dispite after 30 years of non
communist Russia, Russia is totally fail to create global corporate
houses, so Russian Scholars and student thinks if they want to join
big business and technological houses they would have to go out of
Russia. So Russia needs some big tech and global corporations to
motivate its population.

3- Global Collaboration - Western and other leading countries in
knowledge are successful because they have global collaboration so
their students visit globally and other top performer students are proud
to be visiting Western institutes, but this flow from Russia to top global
institutes and from top global institutes to Russia is low in comparison
of other. Russia needs to create environment and policy that can attract
quality scholars in big numbers from all over the world specially from
leading countries in knowledge area.

4- Language Problem. In which manner Russia has a good education
base, it might be possible that Russian scholars are creating quality
research but because it is not in English or they are not good in English,
and that is why their research is not publishing in leading Western
journals or not reaching to global readers and reviewers. Russian need
to make the policy that their non-English research can reach global.
They can make some language formula for their school education
or can motivate them to learn English or establish some translation
centers to translate their good research in English. They can also
appoint English editors in each department to help students to publish
research in English. Il

Mcnangwa
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DHUHNAHOMA

CKve 1 rmobarnbHble Kopropauun ansg MoTveBaumm
CBOEro HaceneHus.

3. [MobanbHoe COTPYOHMYECTBO - 3anagHble 1
Apyrue passuTble CTpaHbl YCreLlHbl MoTOMY, HYTO
WUMEIOT pasBUTYIO CETb M06anbHOro COTPYOHW-
YecTBa - UX CTYHOEHTbI NPOXOQAT CTaXMPOBKU MO
BCEMy MUpY, a BblaaloLmMecs yMbl CTPEMSATCS Mo-
CeTuUTb BefyluMe 3anafHble WMHCTUTYTbI. Yucno
NoJo6HbIX CTyAEHTOB 13 Poccun B cpaBHEHWUM C
HUMW Ype3Bbl4anHO Mano. Poccun Heobxoanmo
€o3[ath Takylo cpefy 1 BbIGpaTh Takom Kypc pas-
BUTUSA, NMPU KOTOPOM MHOCTPAaHHbIX CeumanncTos
M y4eHbIX 6yaeT npusrekaTts padboTta 1 CoTpyaHuU-
4YeCTBO C OTEYECTBEHHbIMU YHMBEPCUTETaMU U
KOMMaHUAMM.

4. f3bikoBoW H6apbep. BesycnosHo, B KakOn-T10
cTteneHn Poccua obnafaet xopollen obpasoBa-
TenbHOM 6a30M, a POCCUNCKUE YYeHble co3patoT
Ka4yeCTBEHHbIE 1CCeoBaHuns, HO U3-3a TOro, YTO
YTO pesynsrartbl 3TUX WCCefoBaHUA n3[aroTcs
He Ha aHrmMUMCKOM Unu cneunanncTel He Brnage-
IOT aHIMMNCKUM B JOMKHOM Mepe, OHU He ny6iu-
KYIOTCSl B MUHOCTPaHHbIX MCTOYHMKAX U HE HaxopsaT
CBOIO ayauTOPUIO 3a Py6EXOM, He [IOXOAAT 00 MU-
pOBbIX YuTaTenen 1 peLeH3eHToB. Hy>XHO Bbipa-
6oTaTb NONMUTMKY, KOTOpas MO3BOSUT UX UCCre-
[OBaHUSAIM OOCTUYb Mo6anbHOro ypoBHs. Mox-
HO MOOLLIPATH LLIKOSIbHUKOB U CTYOEHTOB n3y4arb
aHmMUNCKNn a3blKk. Bo3MOXHO, CTOUT co3aaBaTth
nepesofYecKme LeHTpbl Ans rnepesoa nccnemno-
BaHWIA POCCUMCKMX YHEHbIX Ha aHITUACKUIA A3bIK.
MoxHO Takxe npuBrekaTb NpogpeccuoHasbHbIX
penakTopoB CO 3HAHWEM aHITIMNCKOro A3blKa Ha
KaxObli pakynsTeT, 4ToObl NMOMOYb CTyAeHTam
N acrvpaHtam ny6nukoeaTb UCCNefoBaHUsA Ha
3TOM A3bIke MexayHapoaHoro obLueHus. [l

The Arctic region compriscs 8 countrics
including Russia and Canada, two of the

largest countries in the world. This is a

strange fact that despite its expansion

in-three continents and belonging to
different social and political systems all
Arctic countrics are developed countries
with-a high level of education system and
technological background.
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To4yHOEe NPOrHO3MpoOBaHWE WU3MEHEHUI
YPOBHA Mopen Poccumnckon ApKTUKK
nMeeT 605bLUIOEe 3HavyeHue AN HaBu-
rauuu, npoeKTUpoBaHUs U CTPOUTENb-
cTBa nNPUOPEXHOW WHMPaCTPYKTYpHI,
MOCKOJIbKY YpOBEeHb MOps Hernocpeg-
CTBEHHO BNUSIET HA OCOBEHHOCTN OKea-
HUYECKOM LMPKYNAUuK, pasButme npu-
OpPEXHbIX 9KOCUCTEM U OUHAMUKY MOp-
CKux 6eperos (Lamoureux et al., 2015).
B ocHoBe nporHo3oB nexuT noHuma-
HWe MEexXaHW3MOB, BIIUSIOLLUMX HA Kore-
6aHUA YPOBHA MOpPS, KOTOPOE MOXHO
Nnony41Tb, aHanua3upysi gaHHble O ero
n3MeHeHusx B npowusiom (Horton et al.,
2018).

YpoBeHb Mops — dmanyecKas MoBEepPXHOCTb, MOo-
JIOXXEHWE KOTOPOMN N3MEHSIETCS B pa3/INYHbLIX Mac-
Lwrtabax Kak B MPOCTPAHCTBE, Tak U BO BPEMEHM.
Mi3MeHeHnss OTHOCUTENBLHOMO YPOBHA MOpS OT-
paxaloT NOJHATUE WUITN OrycKaHue MOoBEepXHOCTU
BOAbl OTHOCUTESIBHO CYLLN B KOHKPETHOW TOYKe.
[vHamnka OTHOCUTENBHOro YPOBHA MOPS Ornpe-
Jensietcs rnodasibHbIMM npoueccamMy, TaknMu
Kak TasiH/e NMOKPOBHbIX JIEAHWKOBbLIX LLIUTOB U OT-
OenbHbIX JIEOHUKOB, TEPMUYECKOE pacLuMpeHue
MOPCKOW BObI MPY pocTe ee Temreparypsl, U ap.
B Poccuitickot ApKTUKe Ha U3MEHEeHUs OTHOCU-
TENbHOr0 YPOBHA MOPS, MOMUMO 3TOrO, BIUSAIOT
MPOoLEeCcChl MALMON30CTATUYECKOM KOMIeHcaLmm
(nepemelLeHne nuTocdepbl U MaHTUM NOL HeN
Ol BOCCTaHOBSIEHWS N30CTAaTUYECKOro paBHOBe-
CUYISl NOCIe HaNOXEHWs N CHATUS Harpy3Ku fiegHn-
KOBbIX LLUMTOB, puc. 1A, 1B), BepTuKasbHble TeK-
TOHUYECKME OBWKEHUS N OVHAMMKa OKeaHa W art-
mMoccpepsi (puc. 1C). CKopocTb BCEX 3TUX NpoLec-
COB pasfnyHa; CTeneHb NX OTHOCUTENBHOIO BIN-
AIHAS HA YPOBEHb MOPS TaKXe MEHSeTCa B MNpo-
CTpaHcTBe 1 BO BpemeHu (Horton et al., 2018).

B cratbe paccmartpmsaloTCi COBpPEMEHHbIe
MeToAbl U3YYEeHUs] N3MEHEHUA OTHOCUTENBLHOIMO
YPOBHS Mopei Poccuinckoint ADKTUKN U UCTOHHUKU
OaHHBIX 06 X 3HAYEHUAX B reosiorM4eckom npo-
LLSIOM (CO BpEeMEHM Makcumyma nocnegHero ose-
JEHEeHWs) U B 3NOoXy UHCTPYMEHTalbHbIX U3Mepe-
HWI (YPOBHEMEPHBIX NMOCTOB M CMYTHUKOBOW asb-
TumeTpun). Jaetca O6LIMIN NPOrHO3 NU3MEHEHWI
YPOBHSA Mops, oxxuaaembix B XXI Beke.
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N3MEHEHNSA YPOBHS MOPEW

POCCUINCKOW APKTVIKW B MPOLLJIOM

UHdpopmaums o konebaHunsx ypoBHA MOpS B re-
0JI0rM4YECKOM MPOLLIOM Bbliria rnosyyeHa ¢ rnomo-
LI MHONKATOPOB — OTIIOXEHUN UNN OOBEKTOB C
onpegeneHHbIMN - PUNHECKUMU, XUMUYECKUMMU
unm 6MONOrMYeCKUMM CBOWCTBaMM, MO3BOSISAIO-
LMMW KOSIMYECTBEHHO OLIEHUTb UX BbICOTY MO OT-
HOLLIEHWNIO K MPUMBY B MOMEHT (DOPMUPOBaHUS.
B 2018 ropgy 6bina onybnukosaHa nepsasi 6asa
JaHHbIX MOCNeNeHNKOBbLIX U3MEHEHWIA YPOBHS
mMoper Poccuiickon Apktukn (Baranskaya et al.,
2018), ans koTopoy 6bin NPOBEAEH KOHTPOSIb Ka-
yecTtBa. basa oxsatbiBaeT nepuop ¢ Makcumyma
nocregHero onefeHeHus [0 HacTosALLEero Bpeme-
HW 1 BKIOYaeT faHHble 06 yposHe benoro, ba-
peHuesa, Kapckoro mopen u Mops Jlanetsbix
(puic. 2A). B Hen copepxunTca nHdopmaums o 385
MHOWKATOpax TOYHOMO MOJIOXKEHWUS YPOBHSA MOpS,
onpeensiomx BO3MOXHBIA WMHTepBan ero no-
NOXEHWS B MPOLLIOM C MOrPeLUHOCTAMUN Kak BO3-
pacTta, Tak 1 BbICOTbl, U 249 KOHTUHEHTAsbHbLIX U
MOPCKMX MHOMKaTopax, KOTopble ornpeaensioT ero
BO3MOXHbIV BEPXHUA NI HUXHUIA Npeaen, CooT-
BETCTBEHHO.

JaHHble  nokasbiBalT  MPOTMBOIMOSOXHBIE
TpeHObl U3MEHEHWIA YPOBHA MOPS B pasHbIX 4a-
cTax Poccuiickon ApKTvkW. 3anagHble perno-
Hbl BO BpeMsi MakCMMyMa rnocriegHero oriegeHe-
Hus (26-21 TbiC. neT Hasag, Peltier et al., 2015)
6bINTM HaCTUYHO MepeKpbITbl EBpasuincknm nep-
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Accurate projection of future sea-level change in the Russian
Arctic is important for navigation, coastal infrastructure, and
has implications for changes in ocean circulation, ecosystems,
and coastal erosion (Lamoureux et al., 2015). Accurate sea-level
projection relies on an understanding of the mechanisms driving
its complex evolution, which must be founded on an understanding
of its history (Horton et al., 2018).

Sea level is a varying surface and exhibits spatial and temporal
changes at a multitude of scales. Relative sea level (RSL) reflects how
the height of the ocean rises or falls relative to the land at a particular
location. RSL is driven by global processes such as ice mass loss of
glaciers and ice sheets, and ocean thermal expansion as it warms.
In the Russian Arctic, RSL is influenced by regional processes such
as glacial isostatic adjustment (GIA; Figure 1A), static equilibrium
effects associated with the melting ice sheets and glaciers (Figure 1B),
tectonic vertical motion, and atmosphere/ocean dynamics (Figure 1C),
which have different response timescales and the relative importance
of which has changed spatially and temporally (Horton et al., 2018).

Here, we briefly review the current methodologies and data sources
used to reconstruct the history of sea-level change over the geological
past (Last Glacial Maximum; LGM) and present instrumental (tide-gauge
and satellite altimetry) eras. We summarize the understanding of the
future evolution of sea level over the 21st century in the Russian Arctic.

PAST SEA-LEVEL CHANGE IN THE RUSSIAN ARCTIC

Past RSL has been reconstructed from sea-level indicators, which are
physical, biological or chemical features possessing a systematic and
quantifiable relationship to elevation in the tidal frame. Baranskaya et
al. (2018) released the first quality-controlled deglacial RSL database in
the Russian Arctic. The database spans from the LGM to present and
covers the coasts of the White, Barents, Kara, and Laptev seas (Figure
2A) and comprises 385 index points, which define the past position of
RSL in space and time with vertical and temporal uncertainties, and
249 marine and terrestrial limiting data points, which delimit the lower
and upper bounds of past RSL, respectively.

The RSL database illustrates contrasting RSL trends from the LGM
to present because the western Russian Arctic was covered by the
large Eurasian ice sheet complex during the LGM (26-21 thousand
years before present (ka BP); Peltier et al., 2015). At the LGM, the
depression of land beneath ice sheets caused a migration of mantle
material away from ice-load centers. This migration resulted in the
formation of a forebulge in regions adjacent to ice sheets. Following
the ice-sheet retreat, mantle material flowed toward the former load
centers. These centers experience postglacial rebound, while the
forebulge retreats and collapses (Figure 1A). In the western regions
of the Russian Arctic located beneath the Eurasian ice sheet complex
(e.g., Barents and White seas, Franz-Josef-Land), postglacial uplift has
resulted in RSL records characterized by a continuous fall. GIA model
ICE-6G_C (VMb5a) predictions of RSL for region 1 (Figure 2B) show
RSL falling from ~60 m at 10 ka BP to ~10 m at 4.5 ka BP at 9.1 mm/
year and then decreasing to present sea level (0 m). In the former
forebulges of the central Russian Arctic, land is subsiding at a rate
that varies with distance from the former ice centers. These regions
are characterized by monotonic RSL rise from the LGM to present.
Outside the former forebulges of the eastern Russian Arctic, RSL rises

2.0 2 0

HWKOBLIM LLMTOM. B 3TOT nepuop npornéaHve nu-
Tocdepbl NMof, BECOM JibJa BbI3bIBASIO OTTOK BA3-
KOro 4aCTMYHO pacrnasfieHHOro MaHTUMHOMO Be-
LLecTBa BO BCE CTOPOHbI OT LIEHTPOB OfleeHeHws],
roe AasrieHve Ha rnofnenHylo NoBepxHOCTb ObINo
MakcumarbHbIM. B peayrnstate BOKpyr Kpaes nef-
HVKOBOro LUMTa 06pa30BaNIUCL KOMIMEHCaLUMOH-
Hble Basibl. [locne cxoda onepgeHeHnsa Havancs o6-
paTHbIN NPUTOK MaHTUAHOMO BELLECTBA K ObliBLLe-
My LIEHTPY JTIEOHWMKOBOIO LLUTA, MOBEPXHOCTL KOTO-
poro Ha4arna nogHMMAaTbCs MOCIe CHATUA Harpys-
KW, B TO BPEMS Kak ObIBLLUMIA KOMMEHCALMOHHbLIN
BaJl, HaMpOTWB, WCMbITaN MOrPy>XXeHne, BO3Bpa-
Lasicb B paBHOBECHOE cocTosiHMe (puc. 1A). Tak,
B 3anagHo-apKTUHYECKUX pPernoHax, KoTopble ne-
pekpbiBanvcb EBpasvincknuM negHUKOBbIM LLMTOM
(no6epexbst bapeHuesa n benoro mops Ha Konb-
CKOM MOnyoCTpoBE U B ceBepHon Kapenuu, 6epe-
ra apxvnenara 3emns ®paHua-Nocuda n gp.),
rMALMOM30CTATUHECKOE MOOHATME BbI3BASIO Naje-
HVe OTHOCUTESILHOrO YPOBHSI MOPS B TEYEHWE BCe-
ro nocreneqHNKOBOro BpemeHn. Peaynsratsl ymc-
NEeHHOro MOAENUPOBaHUSA MALMOU30CTATUYECKMX
npoueccos (mogenb ICE-6G_C (VM5a)) ans ce-
Bepa Kornbckoro nonyoctposa (pervoH 1, puc. 2B)
MoKasbIBalOT CHUXXEHWE OTHOCUTENIBHOMO YPOBHS
MOps C BbICOTbI OKOSo 60 M 10 TbIC. NET Ha3apf, oo
okoro 10 M 4,5 TbIC. NeT Ha3af Co CKOPOCThIO 9,1
MM/FOf, 1 nocnegytowlee 6onee MeLIeHHOe Ony-
CKaHve YpOBHS [0 CErofHsLLHEeN HyrneBon OTMeT-
kun. B o6nacTsx 6bIBLUEr0 KOMMEHCALMOHHOMO Npu-
nefHVKOBOro Bana, B 3anagHo-Cubupckor ApKTu-
Ke, CyLlla OMnyCKaeTCH CO CKOPOCTbIO, YMEHbLLIA-
LLencs C yBENMYEHWEM PacCTOsiHUA OO0 ObIBLLEro
LeHTpa onefeHeHus. B aTnx paoHax OTHOCUTESb-
HbIA YPOBEHb MOPA HEMPEPLIBHO POC C MakcuMy-
Ma rocregHero oniefeHeHns [0 HacTosALLEro Bpe-
MeHW. 3a npegenamm KOMNeHCaUMOHHOro Bana, B
BocTo4HO-Cnbupckon ApKTUKe, OTHOCUTENbHbIN
YPOBEHb MOPSA MOBbLILLIANCA 00 cepeimHbl ronoLe-
Ha OT yBenmyeH1ss o6bemMa Bofbl B OkeaHe 3a cHeT
MOCTYM/IEHNA BOAbI TalOLLMX JIEOHWKOB, a 3aTem
HE3HaYUTENBHO CHU3WUIICA [0 COBPEMEHHbLIX OTMe-
TOK 6narogaps apdheKTy N30cTaTn4eckoro BCrsibl-
BaHUSI KOHTMHEHTOB W Yriy6/ieHNs OKeaHNYeCKMX
KOTNOBWH, U3YyY4EHHOMY B 3KBATOPUasbHbIX perv-
oHax. Mogenb mMAUMON30CTATUHECKON KOMMEH-
cauvv Ons genetbl JleHbl (pervoH 2) nokasbiBaet
POCT OTHOCUTENBHOMO YPOBHA MOPS C OTMETOK -22
M 10 TbIC. NET Ha3a[, A0 OKOMO 2 M 6,5 TbIC. NET Ha-
3af ¢ nocneayoLLmmM nageHem o Hyns (pyc. 2B).

Elle oguH chakTop, BAMAIOLLNIA HA U3MEHEHUSI
OTHOCUTESLHOMO YPOBHSA MOPSi, — BEPTUKaSIbHbIE
TEKTOHNYECKNe OBWXeHUs 6eperos M fHa, oco-
6eHHO 3ameTHble Ha rnobepexbe bBapeHuesa u
Benoro mops (Konbckuii nonyoctpos, Kapenus).
Mop BnuAHMEM OBWXEHW No pasnomam pudTo-
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BOW cucTeMbl Benoro mMopsi, akTMBHOWM B rosioue-
HE U XapaKTepu3YIOLLENCS COBPEMEHHOW Celc-
MU4HoCTbIO (Baranskaya et al., 2018) 6epera mor-
NN UCMbITbIBATb MIHOBEHHbIE WMNN MeLJIEHHbIE
BEPTUKaSIbHbIE NEPEMELLEHNS, CBA3AHHbIE C 3EM-
NETPACEHMAMM, a TaKKe NoaBepraTbC ANUTENb-
HbIM NMOCTCENCMMNHECKUM UITIN MEXXCENCMUYECKNM
nedopmaumam (Horton et al., 2018).

COBPEMEHHbIE NBMEHEHNA YPOBHA
MOPEW POCCUNCKON APKTUKM

MamepeHnss COBPEMEHHBLIX M3MEHEHUI OTHO-
CUTENBHOIrO YPOBHSA MOPSi HA YPOBHEMEPHbIX MO-
cTax (¢pyTLITOKax) Ha4anu NPOBOAUTLCA HE No3a-
Hee 1889 ropa. NepBble HabnoAeHUS NPOBOAU-
JNINCb ANs OLEHKM BbICOTbI MPUNMBOB B LIENSAX 6€3-
OornacHoOW Hasurauuu, B AaHHbIX ObIN 3HA4YUTENb-
Hble BpeMeHHble npobernbl. CeTb NOCTOB, o6ecne-
ymBatoLLasi OTHOCUTESIbHO PaBHOMEPHOE MOKPbI-
TMe nobepexbsa Poccuinckon ApKTukK, 6bina 3a-
NoXeHa nosgHee, B 1950x rogax. 3anucu, nony-
YaeMmble Ha YPOBHEMEPHbIX NOCTax, perncTpupy-
0T OQHOBPEMEHHbIA BKNa[ pas3finyHbIX NpoLec-
COB, KOTOpble UMEIOT ANUTENBHOCTb OT HECKOSb-

Puc. 1. Cxematnyeckoe 0TOOPKEHWE NPOLLECCOB, BAUAIOLLNX HA USMEHEHWE OTHOCUTESb-
HOTO YPOBHS MOPS B POCCUIACKOIA ApKTHKe.

A) TnaumonsocTatuyeckmne npoueccsl. Beepxy: pacnpefeneHne Harpy3ku BO Bpemst Mak-
cumyMma nocnegHero onefeHenus (Last glacial maximum). EBpa3uickmin 1e4HUKOBbIN LMT
(Eurasian ice sheet) aaBuT Ha noBepxHOCTb 3emnu (Solid Earth) B 3anagHoi YacTi Poccuin-
ckoi Apktukm (western Russian Arctic), Bbi3biBasi npornéaHune 1 0TTOK MaHTUIAHOTO Be-
Lwecrsa (mantle flow) B 06nacTb KoMneHcaunoHHoro sana (forebulge) B LieHTpaIbHOM Ya-
ctn Poccuiickoit Apktuku (central Russian Arctic). BHWU3y: pacnpefeneHue Harpyskm Ha ce-
roAHAWHUIA aeHb (Present-day): nocne cHATVA Beca NiefHNKa NPOMCXOAMT 06paTHbIil OT-
TOK MaHTMIHOrO BeLlecTtsa (mantle flow), KOTOPLIA BbI3bIBAET NOAHATME HA MECTE OblBLLE-
r0 NeSHWKOBOrO LLMTa U OMyCKaHWe B panoHe ObIBLLEro Basa.

B) 3chpeKT cTaTMyeckoro BbipaBHUBaHMS 3a CHET TasHUSA NIEAHNKOBBIX LLMTOB. BBEpXyY: BEC
IpeHnaHackoro neaHukosoro Lmta (Greenland ice sheet) genaert rpaBuTauMoHHOE Npu-
TsKeHWe Bbllwe (gravitational attraction stronger), B pe3ynsrare 4ero Boga B Mope (Sea)
NPUTATMBAETCA K LIEHTPY Harpyskm (water pulled towards ice). BHu3y: nocne yactuyHoro
TaaHWA NieJHNKA rpaBUTALMOHHOE NPUTSXKEHWUE NieHNKa cnabeeT (gravitational attraction
weaker), 1 BoAa OTCTynaeT OT fiefHunKa (water retreating from ice), B pesynsrare 4ero Ho-
Bbli1 YpOBEHb MOPA 0Ka3bIBAETCA Bbile npotusioro (former sea level).

C) Opyrue pernoHanbHble NPOLIECChI: TasHWe NeJHNKOB (glaciers), NOCTyYNNeHMe rpyHTo-
BbIX BoZ (ground water), rugponorudeckuii umkn (hydrological cycle), cxxatne AOHHbIX
ocazkos (sediment compaction), auHamuka okeana 1 atMocdoeps! (atmosphere and ocean
dynamics), TeKToHMKa (tectonics), Tepmuyeckoe paclumpenune (thermal expansion), agp-
(hekTbl cTaT4eckoro pasHosecus (static equilibrium effects) ot neaHMKoOBbIX LWKMTOB (ice
sheets), mauunomnsocTasus (glacial isostatic adjustment) BmecTe BfMAIOT HA OTHOCUTENb-
HbIn ypoBeHb Mops (relative sea level).

Hoknag AR5 MWK (IPCC), ¢ usmenennsivm (Church et al., 2013)
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KX MUHYT 0O HECKOJIbKUX BEKOB. Hanbonee norn-
Has 6a3a AaHHbIX Takux 3anucen cobpaHa «[llo-
ctosHHOM Cnyx6om no Haénogenuo 3a Cpep-
HUM YpoBHeM Mopsi» (www.psmsl.org); gocTyn-
Hbl JaHHble C BPEMEHHbIM paspeLleHnemM B Me-
cAl M rof, COOTBETCTBEHHO. o pesynsraTam mx
aHanusa BbIIBNIEHO, YTO B Poccuiickoin ApKTuke
MPOLECCHI MALMON30CTaTUHECKON KOMMNEHcaLmm
NPOJOIKaNM OKasblBaTb 3HAYUTENBHOE BIUSA-
HWe Ha OTHOCUTENBHbLIV YpoBeHb Mopst B XX n XX
Beke. K npumepy, yposeHb Mops Ha rnocTy lNonsp-
HbI (KOnbCKWIA MOMyoCTPOB, 06NacTb ObIBLLErO
onegeHeHus, puc. 2C) ¢ 1926 no 1989 r. nagan co
ckopocTblo 0,12 Mm/rod, B TO BPeMS, Kak B pan-
OHe denbtbl JleHbl (ypoBHEMEpPHbIN nocT [dyHan,
puc. 2C), oH, HaNpPOTKB, POC CO ckopocTbio 0,23
mm/rog ¢ 1951 no 2010 .

C 1993 r. cTanu JOCTYMHbI TEXHONOrMM CNYTHU-
KOBOW ansTUMETPUK, AONOMHAOLLME HAGMIOAEHUSA
Ha ypoBHeMepHbIX rnoctax. 1o gaHHbLIM CryTHUKO-

Arctic
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Puc. 2. (A) O6nactb uccnefoBaHuin Ha nobepexbe apkTUYeckux mopen Poccun u
[Ba PeruoHa, WANCTPUPYIOLMX NPOCTPAHCTBEHHYID W3MEHYMBOCTb OTHOCUTESIbHO-
ro ypoBHA Mops. [paHuLbl NeAHNKOBOrO LLMTA BO BPEMS MakKCMMyMa NOCNeHero one-
JeHeHuns nokasaHbl Ha ocHoBaHuu ICE-6G_C (VM5a) (Peltier et al., 2015). (B) 3ameHe-
HUS OTHOCUTENBHOMO YPOBHA MOPS B MPOLLSIOM Ha KOSbCKOM MonyocTpoBe (peruoH 1)
1 B Aenbte JTeHbl (PDErmoH 2), PEKOHCTPYMPOBAHHBIE C MOMOLLBHO YACTEHHOMO MOJENN-
poBaHWA rnsauuomsocTatuieckonn komneHcauuu. (G) [aHHble n3MepeHnii Ha ypoBHe-
MepHbIX nocTax MonspHbin (pernon 1) u QyHai (pervnoH 2). (D) BeposATHOCTHbIA Npo-
FHO3 U3MeHeHMin ypoBHsA Mops B 6yayuiem (Kopp et al., 2014) Ha ypoBHeMepHbIX No-
cTax MonspHbin n [lyHait, noKa3biBalOLWNA MeanaHHble 3Ha4eHNs 1 95% [0BepuUTEnb-
Hblil UHTepBan ans cueHapues RCP 2.6 n RCP 8.5, co0TBETCTBEHHO

Figure 2. (A) Russian Arctic study area and the 2 selected regions illustrating spatial
variability of relative sea-level (RSL) changes. Ice sheet limit at the last glacial
maximum (LGM) from ICE-6G_C (VMb5a) model (Peltier et al., 2015). (B) Glacial
isostatic adjustment model predictions of past RSL change in regions 1 and 2. (C)
Tide-gauge records from Polyarniy tide gauge in region 1 and Dunai tide gauge in
region 2. (D) Probabilistic future sea-level projections (Kopp et al., 2014) for Polyarniy
and Dunai tide gauges showing mean and 95% credible intervals under RCP 2.6 and
RCP 8.5 emissions scenarios.
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Puc. 3. InHamnka n3meHeHms
yposHaAMopac1999n02018r.
no 06beANHEHHLIM [aHHbIM
/ é,? CMYTHUKOBBIX  HAGMOAEHNIA
¥ Esponeiickoro Kocmuyecko-
ro AreHTcTBa B pamkax npo-
: rpammbl M0 N3MEHEHWIO KNi-
marta B ApkTuke (Rose et al.,

® 2019).

Figure 3. Sea level trend
during  1999-2018  from
merged satellite observations
from European Space Agency
climate change initiative data
for the Arctic (Rose et al.,

2019).

Bor anstumetpuun, ¢ 1993 no 2015 r. B Poccun-
CKOW ApKTUMKe YpOBEHb NMOBEPXHOCTU MOpS (M3Me-
PeHHbIN 6e3 yyeTa BepTUKasIbHbIX OBUXEHUN 6e-
peroB v AHa), B CPEeOHEM, POC CO CKOPOCThI0 2,2 £
1,1 mm/rog (Andersen & Piccioni, 2016); ero npo-
CTpaHCTBEHHAas M3MEHYMBOCTL B MacLUTabe nep-
BbIX JIET N OECATKOB NeET 6bina npegonpeneneHa
OVHaMVKOW okeaHa W atmocduepsl. o gpyrum
OanHbiv (Rose et al., 2019), 3a nepunog ¢ 1993 no
2018 rof ypoBeHb MOBEPXHOCTU MOpPS POC Han
6onbLuen YacTeto Poccuiickonn ApKTUKM C Ham-
6OmMbLUMMKN CKOPOCTAMM B €€ 3anafgHou 4actu
(ao 4 mm/rog, puc. 3). MNoBbilLeHWe NOBEPXHOCTU
MOpPS$i CBAA3AHO CO CTEPUYECKUM 3PEKTOM pac-
LUMpeHUs BOObl B OKeaHax, yMeHbLLEeHeM faasre-
HUS1 HA YPOBHE MOpPS U BbI3BaHHbIM UM yBenu4e-
HUEM LIMKIMOHWNYECKON aKTMBHOCTU Hap MOPSIMU
CesepHoro Jlegosutoro OkeaHa (Proshutinsky et
al., 2004). Vicknto4eHnem cTana 4acTb akBaTopum
Mops JlanTeBbIX, AN KOTOPOW Obina xapakrep-
Ha TeHOEHUMS K MOHWXEHMIO MOBEPXHOCTU MOpS
(mo -1,5 mm/rog, puc. 3), BO3MOXHO, CBA3aHHas C
OCOBEHHOCTAMU AMHAMMKW BOOHLIX Macc u Tpe-
6yloLasn gasnbHenLwero nay4eHusl.

MPOrHO3 N3MEHEHNA YPOBHA
MOPEIW POCCUNCKOW APKTUKW

CornacHo BEpPOSITHOCTHOMY CTaTUCTUHECKOMY
NPOrHo3y, 3a XX BeK B paMKax CLeHapueB aHTpo-
noreHHbIx Bbiopoco RCP 2.6 n RCP 8.5 oxuvpa-
eTcsa nogbem ypoBHst Mops Ha 50 1 79 cm, cooT-
BETCTBEHHO (MefgvaHHble 3HadeHusi). [pu sTom
TakK Xe, KaK B HACTOSLLEM U B MPOLLIIOM, ero 3Ha-
YeHust 6yOyT MEHATLCSA B MPOCTPaHCTBE Nof BNu-
SHWEeM paHee MepeYNCNIEHHbIX PernoHanbHbIX

continuously due to the ice melting until mid-Holocene and then forms
a high-stand (RSL higher than present-day sea level) due to continental
levering and equatorial ocean syphoning. The GIA model for region 2
shows RSL rising from -22 m at 10 ka BP to ~2 m at 6.5 ka BP at 6.8
mm/year and then decreasing to present sea level (Figure 2B).

On southern Barents Sea and White Sea coastlines, deformation
caused by tectonics is an additional driver of RSL change. The White Sea
Rift system (Figure 2A), which may have been active during the Holocene
and caused seismic events (Baranskaya et al., 2018), consequently
coastlines may have near-instantaneous or gradual rates of uplift or
subsidence due to coseismic movement associated with earthquakes or
longer-term post-or inter-seismic deformation (Horton et al., 2018).

PRESENT SEA-LEVEL CHANGE IN THE RUSSIAN ARCTIC

Tide-gauge measurements of RSL in the Russian Arctic date back
to at least 1889. Originally put in place to monitor tides for shipping
purposes, most of the earliest records contain persistent data gaps
through time. It was not until the 1950s that most of the Russian
Arctic had sufficient coverage. Contained in each tide-gauge record
is the combined effect of a variety of processes that take place over
timescales ranging from minutes to centuries. The most comprehensive
tide gauge record is maintained by Permanent Service for Mean Sea
Level (www.psmsl.org) database and available at monthly and annual
time resolution. In the Russian Arctic, GIA continues to influence RSL
change in the 20th and 21st century. For example, tide-gauge data
from Polyarniy (Figure 2C) shows RSL falling 0.12 mm/year from 1926
CE to 1989 CE, whereas sea-level trends from Dunai (Figure 2C) show
RSL rising 0.23 mm/year from 1951 CE to 2010 CE.

Since 1993, the tide-gauge record has been supplemented with
satellite altimeter observations. Satellite altimetry has provided new
insight into sea-level variability of the open seas of the Russian Arctic.
The satellite altimetry since 1993 has shown an overall RSL rise of
2.2+1.1 mm/year during 1993-2015 over the Russian Arctic (Andersen
& Piccioni, 2016) but with spatial variability at annual to decadal scales
driven by atmosphere/ocean dynamics. During 1993-2018, satellite
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npoueccos, (puc. 1). MNporHo3upoBaHue ypOBHS
Mopsl B OyOyLLEM OCITIOXHAETCH, B YMCe npoye-
ro, 3a cYyeT HeornpeneneHHOCTN BO3MOXHOMN Ou-
HaMVKW JIeOHMKOBbLIX LLMTOB B 6yayLiem (Horton
et al., 2020). B 3anagHbix pervioHax Poccuickon
ApPKTUKM CKOPOCTb IMALMOU3OCTATUHECKUX OBU-
>KEHUA CyLLN U AHa BYOeT CHUXaTbCH, B pe3yrb-
TaTe Yero CTaHeT 3aMETHbIM BIIUSIHVE YMEHbLLe-
HUSA MPaBUTALMOHHOIO MPUTSXXEHUSA JIeOHUKOBbIX
Macc 1 TEPMUYECKOro pacLUMpeHunsi Bodbl B OKea-
Hax; BHECYT CBOW BKJiag B MPOCTPAHCTBEHHYIO U3-
MEHYMBOCTb OTHOCUTESIBHOIO YPOBHSA MOpPS Mpo-
LiecCbl CTaTU4eCKOro BblpaBHMBaHua (Horton et
al., 2018). B wactHocTH, TasHme peHnaHnckoro
NIeQHMKOBOIO LMUTA U COCEOHUX C HUM NEOHNKOB
(pcyHOK 4) NOBMUSIET Ha YMEHBLLEHWE CKOPO-
CTM pocTa YPOBHS MOPS B APKTUKE MO CPaBHEHMIO
co cpegHemumposbiM (Kopp et al., 2014). Mpumvep
NPOCTPAHCTBEHHON WU3MEHYMBOCTN  KOfiebaHui
OTHOCUTESIBHOIO YPOBHS MOpPSA B OyAyLLiEeM Mnoka-
3aH Ha pucyHke 2D: cocTaBneH BepOATHOCTHbIN
NMPOrHO3 U3MEHEHWI YPOBHSA MOPS Ha OBYX YPOB-
HeMepHbIX nocTax: NonsapHeIn Ha Konbckom no-
nyoctpose v [lyHav B genste JleHbl onsa cueHapu-
eB aHTponoreHHbIX Bbibpocos RCP 2.6 n RCP 8.5
(Kopp et al., 2014). Ha nocty MonspHbii kK 2100
rofy OTHOCUTENbHbIN YPOBEHb MOPSI BbIpACTET Ha
14 cm npu cueHapumn RCP 2.6 (95% poseputesb-
HbI HTEepBan ot -20 A0 64 cM), 4TO Ha 72% HuxXe
cpegHemMMpoBbLIX 3HadYeHui. [Mpu BbIGope cueHa-
pus RCP 8.5 oH nopgHumeTca Ha 38 cm (95% po-
BeEpUTENbHbIM UHTEpBan ot -5 0o 96 cm), Ha 52%
HWXe cpegHeMMpOoBLIX 3HadeHun. Ha nocty [Oy-
Har K 2100 rogy OTHOCUTENBHbIA YPOBEHL MOPS
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altimetry (Rose et al., 2019) show a rising RSL trend over most of the
Russian Arctic region, with the highest rising trend over the western
part of the Russian Arctic (up to 4 mm/year; Figure 3). The rising sea-
level trend is associated with the steric effect of ocean expansion,
declining sea-level pressure, and associated increasing cyclonic winds
over the Arctic Ocean (Proshutinsky et al., 2004). Whereas most of the
Laptev sea region has experienced a falling sea-level trend (up to -1.5
mm/year) (Figure 3), which might be associated with ocean dynamics,
further investigations are needed.

FUTURE SEA-LEVEL PROJECTIONS FOR THE RUSSIAN ARCTIC

Using probabilistic sea-level projections of Kopp et al. (2014), global
sea levels are projected to rise 50 cm and 79 cm (50th percentile) under
RCP 2.6 and RCP 8.5 emissions scenarios. However, similar to the past
and present, future RSL will vary spatially due to regional processes
described above (e.g., Figure 1). Furthermore, magnitudes of RSL
change will also likely be exacerbated due to uncertainty associated
with ice sheet dynamics (Horton et al., 2020). In the western Russian
Arctic, GIA uplift will diminish to impact future sea-level changes from
ice mass loss and ocean thermal expansion while static equilibrium
effects will cause an additional spatially variable signal (Horton et al.,
2018). In particular, melting of the Greenland ice sheet and nearby
glacial ice (Figure 4) will combine to cause projected magnitudes
of RSL change lower than the global mean (Kopp et al., 2014). To
illustrate spatial differences in future RSL changes in the Russian
Arctic, we show two examples using probabilistic sea-level projections
at Polyarniy and Dunai tide-gauge stations under RCP 2.6 and RCP
8.5 emissions scenarios (Figure 2D; Kopp et al., 2014). At Polyarniy,
RSL by 2100 under RCP 2.6 is projected to rise 14 cm (-20 — 64 cm;
95% credible interval) which is 72% lower than the global mean while
RSL by 2100 under RCP 8.5 is projected to rise 38 cm (-5 — 96 cm; 95
credible interval), which is 52% lower than the global mean. At Dunai,
RSL by 2100 under RCP 2.6 is projected to rise 38 cm (8 — 84 cm; 95%

<04 -02 0

02 04 06 08 10 12 14
Ratio of RSL change to GMSL change

Puc. 4. [1porHo3 BnuaHus 6yayLux noTeps Maccsl IpeHnaHackoro  AHTapKTUYeCKOro neaHNKOBBIX LWUTOB W OT-
LeSIbHbIX JIe[IHNKOB HA YPOBEHb MOPS, MOKA3aHHbIA B BUE OTHOLIEHUS OYAYLLEro nosioXXeHUs ypoBHA MOPS K
cpeaHemuposomy. o: Kopp et al. (2014), ¢ nsmeHeHusaMu.

Figure 4. Fingerprints of projected ice mass loss from (A) Greenland and (B) glaciers presented as ratios of relative
sea level (RSL) change to global mean sea level (GMSL) change modified after Kopp et al. (2014).
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BblpacTeT Ha 38 cm npu cueHapum RCP 2.6 (95%
JoBepuTesibHbIN HTEpBan oT 8 0o 84 cM), YTo Ha
24% HwXe cpedHeMMPOBOro YPOBHS, a Mpu cue-
Hapuun RCP 8.5 — Ha 71 cm (95% poBsepuTenbHbIn
nHtepsan ot 20 go 136 cwm), Ha 10% Hwnxe cpeg-
HEMMpPOBOro.

3AKJTHOYEHNE

M3MeHeHnsT OTHOCUTENBLHOrO YPOBHS MOpPeK
Poccuitickoin  APKTUKM  OTIMHAKOTCA  CIOXHOM
NMPOCTPaHCTBEHHO-BPEMEHHOW  U3MEHUYMBOCTLIO
M3-3a 3HAYUTENBLHOrO KonuyecTsa (PaKTopOB,
BK/TIOYAIOLLMX COKpaLlEeHNne mMaccbl COBPeMeH-
HbIX NIEOHWKOBLIX LLWTOB, TEPMUYECKOE pacLun-
peHve BoAbl B OKeaHax, rnaumMonsocraTmyeckue
MPOLeCcChbl, MEXaHN3Mbl CTaTUHYECKOrO BblpaBHU-
BaHWA, TEKTOHUYECKME OBUMXXEHUA U OCOBEHHO-
CTM OWHaMUKKW OokeaHa U aTmocdepsl. B Henas-
HeM reosiorMyeckom MpoLLIoM U3MEHEHUS YPOB-
HA Moper Poccurckon ApKTUKK, rmasHbIM o6pa-
30M, 3aBUCENM OT B6IN30CTU K CyLLIeCTBOBaBLLIe-
My B MOCSIeQHIOI XONoAHyo 3roxy Espasuincko-
My NegHUKOBOMY LUMTY. Ha cerogHaLIHWUIA OeHb
OCTaTo4Hble [MALMON30CTATUYECKUE [OBWKEHNS
NpoJomKatoT BIUATL HA YpOBEeHbL MOps B 3anag-
HOW ApKTUKe, B TO BPEMs Kak B BOCTOYHbIX peru-
OHax OCHOBHOW BKIaf, B U3BMEHEHWNSI YPOBHS BHO-
CAT MEXaHN3Mbl CTaTUHECKON KOMMNeHcauun B pe-
3yreTare CHUXEeHUs MacCbl COBPEMEHHbIX JTledHN-
KOB, TEPMMYECKOE pacLUMPEHne MOPCKOW BOfbI
N MNpoLecChl, CBfi3aHHble C [OMHAMUKOW OKea-
Ha. lMpocTpaHcTBEHHasA M3MEHYMBOCTL OVHAMU-
KW OTHOCUTENbHOro YpoBHA Moper Poccuiickoin
ApPKTVKM B 6yOyLLEeM OTpaXkaeT BIUSHUE LUMPO-
KOro CriekTpa pervoHasibHbIX MpoLeccoB, Ha Ko-
Topble ByOeT HaknagblBaTbCs BIUSHNE cTaTuye-
CKOW KOMIeHcaumm npu ymeHbLLeHn Beca ['peH-
JNIaHOCKOro NEOHWKOBOrO LWuUTa U Opyrux negHu-
KOB; KaK CrnefcTtsue, NPorHO3npyeTcsi pocT YpoB-
HA MOpPSi CO CKOPOCTBIO HWXE CpedHEMMPOBbLIX
aHaqeHmii. [l

bnarogapHocTb

ABTOpbI BbIPaXxaroT pU3HAaTesIbHOCTb YOHAY
akagemuyeckux uccregosaHmi MunuctepcTea
ob6pasoBaHna CuHrarnypa MOE2018-T2-1-030 3a
guHaHcoByro romols. [JaHHasi pabota siBfisieTcs
Bkragom O6cepsatopum Semnn CuHrarnypa nog
Homepom 314.
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credible interval), which is 24% lower than the global mean, while RSL
by 2100 under RCP 8.5 is projected to rise 71 cm (20 — 136 cm; 95%
credible interval) which is 10% lower than the global mean.

CONCLUDING REMARKS

The temporal and spatial variable RSL of the Russian Arctic are
complex because of driving processes including recent ice mass loss,
ocean thermal expansion, GIA, static equilibrium effects, tectonics,
and atmosphere/ocean dynamics. Past RSL in the Russian Arctic is
dominated by GIA due to its proximity to the former Eurasian ice sheet
complex. For present RSL changes, the influence of GIA diminishes
in the western Russian Arctic and is reduced further in the central and
east Russian Arctic, where ice mass loss, ocean thermal expansion
and ocean dynamics become dominant contributors. The spatial
variability of future RSL projections in the Russian Arctic reflects the
contribution of regional processes, in addition to the static equilibrium
process from the mass loss of Greenland and glaciers, which cause
projected magnitudes to be lower than the global mean. [l
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ApKTUIKU

Bupxaii Caxyaxa,
ObIBLUMIA aupekTop HaumroHanbHOro MopcKoro ooHaa
(Hbto-enu, namnsa), nokTop Hayk

B ony6nukoBaHHOM B ceHTsa6pe 2019
roga 20-M COBMECTHOM  3asiB/IEHUU
Hponncko-Pocecuinckoro cammuta «Ye-
pe3 goBepue U NapTHEPCTBO - K HOBbIM
BbICOTaM COTPYyAHMYECTBa» YNOMUHAET-
Csl 0 ponn ApPKTUKM N OTMEYaEeTCs, YTO
NHona «c uHTepecoMm HabnopgaeTr 3a
pas3BUTMEM apPKTUYECKOrO pernoHa u ro-
TOBa Urpatb BaXHYK PoOSib B ApKTuYe-
CKOM COBETE>.




—IN

Wctopus MiHoun B ApkTrke Hadanace B 1920-x
rogax, korga 6ein1 nognucad Jorosop o LUnuu-
bepreHe, Takxe W3BECTHbIM Kak LUnuubepreH-
ckui TpakTtar. Cpegn nNognucaBLUMX ero CTpaH
6bina BenvkobputaHus, YbMM OOMWHWOHOM Ha
TOT MOMeHT saBnanacb WHausa. MNocne obpeTte-
HWs HesasBucumocTu, Hbto-[denu He npegnpu-
HMMasn MorbITOK peannsosatb MOMUTUKY B OT-
HOLLIEHUUN ApPKTUKMK, MOCKOSIbKY KypcC Obln B3AT
Ha HaumoHasnbHoe passutue. HecmoTps Ha 3To,
yCcrnexn B HayyHOU OeATENbHOCTU B AHTapKTU-
e, BOOXHOBMNM MHOWIO Ha co3fgaHue Hay4yHo-
ucenenosaTenbCckon cTaHummn «Xumagpu» B Hio-
OnecyHH, HaceneHHOM MyHKTe Ha apxunenare
Wnnubepren B 1200 kv ot CeBepHOro nontoca.
Bnocnencteun 15 masa 2013 r. 3a cBoto npueep-
>KEHHOCTb K Hay4HbIM MUCCrefoBaHWaM U Ucchne-
JoBaHusAIM B 06racTn okpyxatowien cpefbl V-
Ova 6bina npuHaTa B ctatyc Habnopatens B Ap-
KTUYeckoM coBeTe. VIMEHHO NO3TOMY rMaBHbIM
CTUMYIIOM 151 ee OeATeNbHOCTN B APKTUKE SiB-
N19eTca MMEHHO Hayka — B cTpaHe mmeetcs 14

exHousozuu ocBoerua Apkmuku

India in Arctic:
Science and Future
Role of Industry 4.0
Technologies

Dr Vijay Sakhuja,
former director of National Maritime Foundation (New Delhi, India)

The 20th India-Russia Summit joint statement “Through trust
and partnership - to new heights of cooperation” released in
September 2019 makes reference to Arctic and notes that India
is “watching with interest the development in the Arctic region
and is ready to play an important role in the Arctic Council.”

India’s connection with Arctic dates back to the 1920s through the
‘Treaty concerning the Archipelago of Spitsbergen’ or the ‘Svalbard
Treaty’, which included among other countries Great Britain. At that
time India was part of the British overseas dominions. Arctic did not
feature in New Delhi’s policy discourse in the post-independence period
due to its priorities on national development. However, encouraged by
its scientific research successes in Antarctica, in 2007 India set up
a research station ‘Himadri’ at Ny Alesund , Spitsbergen about 1200
km from the North Pole. Subsequently, on 15 May 2013, India was
admitted as Observer in the Arctic Council based on its professed
commitment to pursue scientific and environmental research activities.
Therefore scientific research and knowledge are the primary drivers of
India’s plans in the Arctic. There are 14 national research institutions
in India which support India’s polar research programme under the
National Centre for Antarctic and Ocean Research (NCAOR) located
at Goa in India.

Currently, India does not have a dedicated ship for polar research
and charters specialist vessels for voyages to Antarctica and the
Arctic. During his visit to Russia in September 2019, Prime Minister
Modi visited the Zvezda Shipbuilding Complex, the top builder of Arctic
vessels and specialist platforms for operations including shipping and
oil drilling. He was taken around the shipyard and briefed about the
‘Lider project’ under which the biggest nuclear icebreaker in the world
is to be built to ensure shipping operations are kept open year-round
though the NSR. India may explore acquisition of a PRV from Russia
and build national capacities for polar research.

It is well known that Arctic sea ice is shrinking rapidly and has
attracted international attention particularly in the context of climate
change and global warming. Scientists and climate model simulations
predict that in case of two degrees centigrade increase in global
temperatures, and if carbon dioxide emissions continue at the current
rate, the Arctic will be ice-free in next two or three decades. These
climate induced physical changes in the Arctic sea ice will potentially
affect glaciers in the Himalayas, also referred to as the Third Pole.
For instance, the Garhwal region of the Himalaya in India, glaciers are
retreating rapidly and there are fears that many glaciers in central and
eastern Himalayan region could virtually disappear by 2035.
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Arctic is also important to India from the perspective of Monsoon
winds; the south-west monsoon originates in the sea and moves over
the Indian Ocean, the Arabian Sea, and the Bay of Bengal towards
land. Similarly, the north-east monsoon, blows from land to sea into
the Bay of Bengal region. These are rich in moisture and are critical
for India’s agricultural output and its economy. India has an ongoing
research programme to study the impact of changes in Polar Regions
on the Indian Monsoon. The Indian Ministry of Earth Sciences has
emphatically stated that “changes in the Arctic region impact Indian
Monsoon and it is important to study how it impacts the Asian
subcontinent, especially India.” Similarly, the lead scientist of India’s
Antarctic Program (Science) is unequivocal in his observation that
adverse changes in the polar region (Arctic and Antarctic) will have a
“profound effect on the Indian monsoon.”

As noted earlier, the Indian research station ‘Himadri’ located at Ny
Alesund, Spitsbergen is home to Indian scientists who have drawn
a comprehensive science plan and identified long-term and short-
term objectives to obtain “better understanding of the dynamics and
functioning of the Arctic fjords with regional and global perspectives”.
Indian scientists undertake a variety of scientific studies concerning
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HaUMOHalbHbIX Hay4YHO-UCCNeQoBaTeNbCKUX WH-
CTUTYTOB, KOTOpblE OKas3blBalT NOAAEPXKY WH-
ONACKON nporpamMme MOMSAPHbIX MUCCnenoBaHun
B paMKax HaumoHanbHOro LeHTpa aHTapKTuye-
CKMX N okeaHnyeckumx nccnegosanHuin (NCAOR),
pacnonoxeHHoro B loa.

B HacTosiwee Bpems NHOuSa He pacronaraet
HW creumannu3npoBaHHbIM CyOHOM Ans Nonsp-
HbIX WCCNEOOBaHWA, HW 4YapTepHbIMU Cydamu
Onsa pencoB B AHTapKTUKY 1 APKTUKY. Bo Bpems
cBoero Bu3uTa B Poccuio B ceHTsa6pe 2019 roga
npeMbep-MnHUcTp Mogu noceTnn CcymocTpou-
TesbHbIA KOMMMEKC «3Be3aa», ABNSAIOLLMIACS rv-
raHTOM B apKTUYECKOM CYLOCTPOEHUUN U CTPOU-
TenbCTBE CrneunanmanpoBaHHbIX niaTopm ans
CyOoxoAcTBa N OypeHUst HeTAHbIX CKBaXKUH.
Emy nokasanu sepdhb U pacckasanu 0 NpoekTe
«Jlngep», B paMKax KOTOpOro nsiaHupyeTcs no-
CTpolka camMoro 60SbLIOro aToMHOro Nefoko-
na B Mupe, KOTOPbIA MO3BONMUT CyAam XOauTb MNo
CeBepHOMY MOPCKOMY MyTU Kpyrbii rogd. NHams
paccMaTpvBaeT BO3SMOXHOCTb MPUOBPETEHNs y
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Poccun nonsipHbIX Hay4HO-UCCefoBaTeNnbCKMX
Cy[OB, 4TO6bl CO3[aTb HALMOHASbHbIN NOTEHLM-
an ans nonsipHbIX UCCneaoBaHui.

B KOHTEKCTe U3MEHEHWs KnumaTta u rnobasb-

HOro NOTeNNeHUs, NPUCTasIbHOE BHUMaHNE MEX-
OyHapoOHOro coobLLlecTBa NpuUBeKaeT CTpemMu-
TENMbHO COKpaLLaroLMIACA OO6BbEM apKTUHECKOro
MOpCKoro fibaa. CornacHo NPorHo3am y4eHbiX 1
pesynsratam MOJeNupoBaHUs KnumaTta, B Cry-
Yae MOoBbILLEHUs TeMrepaTypbl B MUpe Ha OBa
rpagyca no Llenscuio n npy coxpaHeHUn HblHeLL-
HWX TeMMNOB BbIBPOCOB YrNeKkncrioro rasa B Ap-
KTUKE B Gnvxanine asa unu Tpu LecaTuneTus
He 6yOeT nbaa. OTu BbI3BaHHbIE KNMMAToOM du-
3N4ecKMe N3MEHEHUA TaKxXe NoTeEHUManbLHoO no-
BNUAIOT Ha NnegHnku B Mimanasx, Takke Hasbl-
BaeMble TpeTbUM NoncoM. Hanpumep, B paro-
He Mapxean B NMmManasax B IHoum MHOrne n3 Hux
ObICTPO OTCTYNAKOT, U €CTb OMaceHusl, YTO MHO-
rme nNegHUKM B LEHTpanbHOM U BOCTOYHOW Ya-
cTax [MmanaeB MOryT hakTU4eCKU UCHE3HYTb K
2035 ropy.

phytoplankton blooms, carbon sequestration and mineralization, food
web structure, biogeochemical cycles and processes, environmentally
sensitive chemical moieties and functional taxonomic diversity of
microbes.

At another level, the ongoing COVID-19 pandemic has had adverse
impact on India’s polar research programmes. India canceled plans to
deploy 100-member team of scientists to Antarctica and announced
cancellation of its expedition to the Arctic for 2020. On an average,
8-10 Indian scientists in batches are sent to the Arctic during April
to October. According to NCAOR, it would impact on ‘continuous
observation of atmospheric and ocean parameters using automated
instruments’ and some of the ‘biological and glaciological activities’
would not be accomplished this year. “Given the ongoing crisis and
international travel restrictions, we have to rely on satellites and
instrument buoys deployed in the Polar Regions for data until things
go back to normal,”

In the context of the latter, Industry 4.0 technologies such as Atrtificial
Intelligence (Al) and Bigdata have a significant role to play and must
be integrated into the ongoing scientific research in the Arctic. In
particular, 4IR technologies offer enormous opportunities to gain
deeper knowledge of the Arctic that is critical for studying impact of
climate change in the Arctic. Al models are being developed to detect
ice seals, polar bears, and other marine mammals to obtain better
understanding of the Arctic marine ecosystem.

Similarly, Bigdata has an important role to play and would help in
systematically obtaining and analyzing large and complex datasets and
extractinformation given thattraditional data-processing methodologies
and application software are not primed to undertake such tasks. Polar
science has witnessed an exponential growth in data and this has
been further supplemented by growth in polar observatories-platforms
fitted with sensors. These generate large volume and diverse types
of data obtained through sustained measurement, observations and

Bo Bpema cpocro pusura B Poccuio B cCH-
radpe 2019 roma npembep-mumucTp Mom
NOCCTUI  CYAOCTPOUTCJBHEI  KOMILICKC
«@BE3]@», ABIIOMUIACA TUTAHTOM B aPKTIIC-
CKOJM CYJOCTPOCHUH U CTPOUTEJLCTBE CIIE-
HUAIUBUPOBAHHBIX TIATCHOPJM IS CYJOXOL
ctea U OypCHUI HEPTAHBIX CKBaXUH. Ly
NOKA3aM BEPb U PACCKAsaMM O MPOCKTE
«Jlupep», B paMKax KOTOPOTO ILIAHUPYCTCA
NOCTPONKA CAMOrO OOJIBIIONO ATOMHOIO JE-
JIOKOJA B MUPE, KOTOPDIA NOSBOJMUT Cy A
xomutb 110 CEBEPHOMY HMOPCKOMY ITyTH KPY-

[JIbI TOJL.
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recordings. The traditional data-centric infrastructure is inadequate to
deal with this large and diverse data sets.

Closely associated with data is the issue of storing it in special
storages called Data Centre. These should not only be large in capacity
but also possess very high-performance capability and must be safe,
secure and reliable. Besides, they should be ‘resistant to seismic
activity, flooding, and other types of natural disasters’. The location
of Data Centre should be such that it is close to a location that offers
cheap power source to make it more affordable.

The role of unmanned underwater vehicle (UUV) and drones merits
attention of the scientific community for monitoring and measurements
of data. Digital Twining, a process in which a physical object is digitally
mapped, mirrored and continuously monitored using data from sensors
fitted in the equipment, would add considerably to output of sensors
as also their monitor their material state. As the Arctic gains greater
importance and central role in global environmental issues, the future
of the Arctic will be driven by Industry 4.0 technologies and contribute
to the global scientific efforts in the Polar Regions. ll

ApKTUKa Takxe BaxHa ana Houm ¢ To4Yku
3PEHNs MYCCOHHbIX BETPOB; t0ro-3anafHbii Myc-
COH 6epeT CBOoe Ha4vasno B Mope 1 uaet Hap WH-
ONACKMM OKeaHoM, ApaBUNCKUM MopeM u Ben-
ranbCKMM 3anMBOM B CTOPOHY CyLUW. AHanorny-
HbIM 06pa30M, CEBEPO-BOCTOYHBIN MYCCOH AyeT
C KOHTMHEHTa B Mope B parioH BeHrarnbckoro 3a-
nuBa. MyccoHHble BeTpa 6oratbl Bnarov 1 urpa-
0T Ba>KHYIO POJib B CEJNIbCKOXO3MCTBEHHOM MNPO-
N3BOLACTBE U 3KOHOMUKE NHOmK, noTomMy B CTpa-
He OCYLLIeCTBNSETCA UCcnefoBaTernbckas npo-
rpaMmma no MU3y4eHuo BO3OeNCTBUA N3MEHEHUI
B MOMAPHLIX panoHax Ha WMHOWWCKWE MYCCOHbI.
MwuHucTepcTBO Hayk 0 3emne ViHguun peluvTers-
HO 3aABWJI0, YTO «N3MEHEHWS B apPKTUHECKOM pe-
r'MOHe BNUNSIOT Ha NOTOKM B VIHOMW, N BaXHO U3-
Y4UTb, KaK OHM CKaXyTCH Ha a3naTCKoM CYOKOH-

2020 -

TUHEHTE, B YacTHOCTU, Ha NHann.» Kpome Toro,
BeOyLUMN MHOMACKUIM nccnegoBaternb AHTapKTU-
YeCKOW Hay4HOW NporpamMMbl MOAYEPKUBAET, YTO
HebnaronpusaTHbIe U3MEHEHUSA B MONAPHOM pe-
rmoHe (ApKTUKa U AHTAPKTUKA) OKaXYT «Cepbes-
HO€e BNusiHME Ha NHOMWCKUE MYCCOHbI».

Kak yxe oTme4anocb, MHOWACKas Hay4Ho-
uccrefosarensckaa crtaHumsa «Xumagpu», pac-
noroxeHHas B nocenke Heto-AnecyHa, asnsetcs
JOMOM A1 UHOWMNCKUX Y4€eHbIX, pa3padoTasLumx
BCEOOLEMITIOLLIMIA HAY4YHbIM MNaH 1 onpeaenus-
LUMX OONMTOCPO4HbIE U KPATKOCPOUHbIE Lienu ans
«boree rny6boKoro NOHUMaHUsa AMHAMUKN N Me-
XaHU3MOB apKTU4ECKMUX PbOPLOOB C pervoHarb-
HOM W rnobanbHON To4ek 3peHusa». MHguinckue
y4yeHble NPoBOAOAT pasfinyHble Hay4dHble uccne-
[J0BaHWs, KacaroLLmecs LBeTeHns UTOMNNaHKTo-
Ha, CeKBecTpauMu 1 MruHepanu3aunm yrnepoaa,
CTPYKTYpPbI NULLIEBBLIX CETEN, BUOrEOXMMUHECKNX
LMKIOB N MPOLECCOB, 3KOMOMMYECKN YyBCTBU-
TenbHbIX XMMUYECKUX TPYNMn U PYHKLMOHANBHO-
ro TAaKCOHOMMYECKOr0 pasHoobpasus MMKPOOOB.

B 10 Xe Bpems, npopomxaroLaaca naHgemMus
COVID-19 okasblBaeT HeraTMBHOe BfMSIHME Ha
npoBefeHne NHOMNCKUX MOMAPHLIX Uccnenosa-
Tenbckux nporpamm. MHoms oTMeHwna nnaHsbl
Mo pasBepTbiBaHWUIO MPYNMbl Y4eHbIX B cOCcTaBe
100 4enosek B AHTapKTMKe 1 obbsBuna 06 oT-
MeHe cBoei aKcreamummn B ApkTuky Ha 2020 rog.
B cpenHem B nepuopf ¢ anpens no okTa6pbL B Ap-
KTWKY HanpasnatoTcs rpynnsl oT 8 go 10 nHami-
CKMX y4yeHblIx. Mo gaHHbiIM NCAOR, 3to nosnus-
€T Ha «HernpepbIBHOCTb HabnAeHUs 3a aTtMoc-
depHbIMN N OKeaHWYeCKMMW napamMeTpamMu C
MCNornb30BaHMeM aBTOMaTU3NPOBaHHbLIX Npr6o-
pOB» 1 HEKOTOPbIe 3aAa4m No «6MosIornM4ecKom n
rMALMONOrMYeCcKon AeaTenbsHOCTU» He 6yayT 3a-
BEpLUEHbI B STOM rogy. «Y4uTbiBas npogonxa-
IOLLMINCH KPU3NUC U MeXAyHapoaHble orpaHuye-
HWA Ha NOE3[KM, HaM NPUXOAUTCS rnosaraTsCa Ha
JaHHble CO CMYTHUKOB U NPUBGOPHbLIX ByeB, pas-
BEPHYTbIX B MOMSAPHbIX parioHax. JTo npogdon-
XUTCH OO Tex rnop, noka cutyaums He HopmManu-
3yeTcs».

B KoHTekcTe nocnenHero, TEXHONOrMN YeTeep-
TOW NPOMBILLSIEHHON PEBONIOLNA, TaKue Kak uc-
KyccTBeHHbI nHTennekt (M) u Bigdata, nrpatot
BaXHYIO POSib W [OMKHbI ObITb UHTErPUPOBAHLI
B TeKyLLMe Hay4Hble UccreqoBaHus B ApKTuUKe.
B vyactHocTh, TexHonornm 4IR oTKpbIBaOT OrpoM-
Hble BO3MOXHOCTW A5s nony4eHus 6onee rny6o-
KMX 3HaHUN 06 APKTUKe, KOTOpble UMEIOT peLLa-
loLLiee 3HaYeHve ana U3y4eHus NocneacTenin ns-
MEHeHus1 Knnumara B STOM pervoHe. B Hactos-
Lee Bpemsl paspabartbiBatotcs mogenu U ans
OTCNEXUBAHUA TIONIEHEW, NOSSPHbIX MeaBenemn
W OPYruX MOPCKUX MIIEKOMUTAIOLLMX, C TEM YTO-
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Obl fy4Lle MOHATb apKTUYECKY MOPCKYH 9KO-
cucTemy.

AHanornyHeiM o6pasom, Bigdata nrpaet Bax-
HYIO pofib U ByaoeT cnoco6CTBOBaTb CUCTEMA-
TUYECKOMY MOSIYHEHUIO N aHanmay 60MbLUMX U
CINOXHbIX HABOPOB OAHHbIX U U3BMEYEHUIO WH-
dopmMaLun C y4eTOM TOro, YTO TPaOULMOHHLIE
MeToAbl 06paboTKM AaHHbIX U NPUKNagHoe npo-
rpaMMHoOe o6ecrneYeHne He npucrnoco6rieHbl
ONns BbINOMHEHNs Takux 3agad. [NonapHaa Hayka
cTana cBuaeTeneM SKCMOHEHUManbHOro ckay-
ka o6bema [aHHbIX, U1 B 9TOM MOMOIO YBeNu-
YeHne 4Yucna nonsipHbIX obcepsaTopuii - rnar-
dopm, ocHalleHHbIXx gatdvkamun. OHn cobupa-
0T OFPOMHbIN 06BEM [aHHbIX, NOMyYaeMblIX C Mo-
MOLLLbIO MOCTOSIHHbIX U3MEPEHUN, HabNOEHU
n 3anucen. OgHaKO YCTaHOBIIEHHOE Ha AaHHbIN
MOMEHT o6opyfoBaHWe He rno3sonfeT obpaba-
TbiBaTb UX B TaKUX 6OMbLUNX OObEMAX.

Ewe oguH acnekT KacatesnbHO AaHHbIX — 3TO
co3gaHue XpaHunuLy ans ux o6paboTku, Hasbl-
Baembix LleHTpamn o6pabotkn gaHHbix (LOLO).
OHM He TONMbKO OOMKHbI MMETb 6OMbLLOK 00b-
€M, HO 1 06nafaTb BECbMa BbICOKOM NPON3BOAM-
TENbHOCTLIO, 6bITb 6€30MAaCHBIMU U HAOEXHbLIMM.
MoMUMO 3TOro, OHW OOMXHbI ObITb «YCTONYNBbI-
MM K CEMCMMNYECKON aKTUBHOCTU, HABOAHEHUAM
W OpyrMm BuMgaMm CTUXMWHBLIX 6eacteun». LIOO
OOMmKeH pacrnonaraTbCa Kak MOXHO 6nvxe K ae-
LLEBOMY WUCTOYHUKY SHEPruu, YTOObl NOBbLICUTL
CBOI [OCTYMHOCTb N 3DPEKTUBHOCT.

Ponbe 6ecnunoTHbIX MNOABOAHbLIX annapaToB
(BIIMA) 1 6ecnnnoTHbIX NeTaTenbHbIX annapa-
ToB (BIJ1A) 3acnyxvBaeT OTAESIbHOrO BHUMA-
HUS Hay4YHOro COOOLLEeCTBA B KOHTEKCTE U3Me-
peHua faHHbIX. Tak, co3gaHue LMgpPoBbIX ABON-
HUKOB - MpoLecc, Npu KOTOPOM C (dU3MNYECKO-
ro obbekrta CHUMaeTca umgpoBas Konms ero
CTPYKTYpbl U NapaMeTpoB, a caM OH HaxoauTcs
noA, HenpepbIBHbIM MOHUTOPUHIOM MpU NOMO-
LY 0ATYMKOB, YCTAHOBJIIEHHbIX B 060PYLOBAHUM,
- 3HauuTemnbHO YyBenuunBaeT 3PPEKTUBHOCTb
N3MepPEeHNin, a Takxe NOMOraeT OLeHuBaTb W3-
HOC U COCTOsIHME 06beKTa. U nockonbky ApKTu-
Ka npuobpeTtaeT Bce 6onblUee 3Ha4YeHne u nrpa-
€T LieHTparbHYo porib B rMobasbHbIX 3Koornye-
CKUX Bonpocax, ee 6yaylliee 6ynet onpenensrb-
Csl TEXHOMOIrMSAMU HOBOW MPOMBILLIIEHHON PEBO-
oL, KOTopble fanyT OrPOMHbIN CKa4OoK B r10-
6anbHOM Hay4YHO-UccneaoBaTenbCkon OesTenb-
HocTu B ApkTuke. ll
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FPY3OIEPEBO3KW NO CEBMOPIYTU 3A 5 MECSLIEB
C HAHAJIA TOOA BbIPOCJIN HA 2,95%

K 2030 rogy 06bem rpy3onepeBo30K MOXET YBenuuuTbLCs 40 120 MITH TOHH.

O6bem nepeBo3ok nNo CesepHomy Mopckomy nyTtu (CMI, CeemopnyThb) 3a
siHBapb-Man 2020 roaa coctaBun 6osee 12 MITH TOHH, YTO Ha 2,95% npeBbiLua-
€T NnokKasartesib aHaJIorM4Horo nepuoga npotusoro roga. 06 atom coobLaer
®depeparnbHOe areHTCTBO MOPCKOro u peyvHoro cnota (Pocmoppeudnor) co
CCbINIKOM Ha faHHble AgMUHUCTpauumn CeBepHOro MOPCKOro MyTu.

Kak coobLyanock paHee, 3aMecTutesib MUHMUCTpa P® no passututo fansHero
BocTtoka n ApkTrku Anekcangp KpyTukoB Ha nneHapHom 3acefaHum IX mexay-
HapoAHoro ghopyma «ApKTUKa: HacTosiLee 1 byayuiee» B aekabpe 2019 roga
3asBuI, YTO rpy3onepeBo3kn no CeeBepHOMY MOPCKOMY MyTu 6ygyT pacTu 3a
CYeT aKTMBHOIrO OCBOEHWUSI MMHEPaJIbHO-ChIPbEBbIX LIEHTPOB.

Uctouruk: https://portnews.ru

NORTHERN SEA ROUTE CARGO TRAFFIC IN 5 MONTHS 2020
ROSE BY 2.95%

By 2030, NSR throughput may grow to 120 million tonnes.

In January-May 2020, cargo traffic on the Northern Sea Route (NSR)
exceeded 12 million tonnes, which is 2.95% more, year-on-year, Federal
Marine and River Transport Agency (Rosmorrechflot) posted on its web-
site with reference to the Northern Sea Route Administration.

According to earlier statements, cargo traffic on the Northern Sea Route will
grow with intensive development of mineral resource centers. It can increase to
120 million tonnes by 2030 and to 160 million tonnes by 2035, Aleksandr Krutikov,
Deputy Minister for the Development of the Russian Far East and Arctic, said at
the plenary session of the IX international forum “Arctic: Today and the future”.

Source: https:/portnews.ru

OBHOBJIEH COBMECTHbIV TPAHCMOPTHbIN NNAH
BAPEHLIEBA PETMIOHA

MpepctaButenu 4Yetbipex ctpaH - Hopserun, Poccun, ®uHNAHAUN 1n
Liseunn B BapeHueBoW/EBpoapKTMYeckon TpaHcnopTHou 3oHe (BEATA)
cornacosanu NpoeKT CoBMECTHOro TpaHcnopTHoro nnaHa bapeHuesa pe-
rmoHa. 06 aTom coo6LyaeT npecc-cnyx6a MuHTpaHca Poccum.

OCHOBHOW LIENbto MPoeKTa ABMASETCA 06eCreveHe COOTBETCTBMS pocTa TpaHc-
NMOPTHOW CUCTEMBI 106asbHBIM LiensimM ycTorumsoro passutua OOH, Bkmoyas
6€30MacHOCTb JOPOXHOIO OBVDKEHUS.

MpoeKT nnaHa coaepXuT NPEAIOKEHVS O Pa3BUTUN aBTOHJOPOXHOM, XKENE3HO-
[OPOXHOM, MOPCKOWM 1 BO3AYLLIHOW TPAHCMOPTHOM CETU, OnucbiBaeT 16 TpaHcrpa-
HUYHBIX MapLLUPYTOB Ha ceeepe EBponbl 1 NpegnaraeT Mepsb! Mo UX PasBUTHIO.

UcTto4ruk: https://portnews.ru

UPDATED JOINT TRANSPORT PLAN OF THE BARENTS REGION

Representatives of four countries - Norway, Russia, Finland and Sweden
in the Barents / Euro-Arctic Transport Zone (BEATA) agreed on a draft of
the Joint Transport Plan for the Barents Region.

The main objective of the project is to ensure that the growth of the transport
system is consistent with the UN global sustainable development goals, including
transport safety.

The draft plan contains proposals for the development of the rail, sea and air
transport network, describes 16 cross-border routes in northern Europe and
proposes measures for its development.

Source: https://portnews.ru
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Bonpocb |HavK
B poccuucxou”
- ApKTHNKe;

Banepuii MetpoBuy Xypaseno,

BEAYLLMIA HAYYHbIN COTPYOHMK, pyKoBOAMTENb LieHTpa
apKTuyeckux nccnegosaHuin Hctutyta EBponbl PAH,

YSIeH Hay4yHO-3KCMNepTHOro coseta npu [0CyaapCTBEHHON
KOMWCCUI MO BONpocam pa3Butua ApKTUKW, K.Ned.H., LOLEeHT

2.0 2 0

5 mapta 2020 r. lNpesupgeHT Poccuun
B.B. TlytvH ykasom Ne164 yTBepaun
OcCHOBbI  FOCYOapCTBEHHOW  MONUTU-
kn P® B Apktnyeckon 3oHe o 2035 r.
(nanee-OcHoBbl). MpoeKT ykaza nopro-
ToBNEeH MWHUCTEPCTBOM MO Pas3BUTUIO
HanbHero Boctoka n Apktukn PO, 27
nekabps 2019 r. 6611 ogobpeH CoBeToM
BesonacHoctn P®. OcHoBbI onpepnens-
0T LENn, HanpaBfeHus, 3agayu, a Tak-
Xe MexaHu3Mbl peanu3aumm NoNUTUKK
Poccun B ApkTuke, KoTopasi Bcerga Ha-
Xoaunach B Mosie 3peHus pykoBoacCTBa
CcTpaHbl. [ecatunetnamm Lwar 3a La-
rom Poccusi HapawBana cBoe npucyT-
CTBME B 3TOM permoHe. Ha kaxgom aTa-
ne onpenensanucb 3afa4m rno ero 0CBoe-
HWIO, Pa3BUTUIO U KOMIMSIEKCHOMY UCCIe-
OO0BaHUIO.
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Issues of the Russian
CornacHo 3TOMy [OKYMEHTY orpegeneHbl 6 ArCtlc SCience

rMaBHbIX HaUWOHaJIbHbIX MHTEepecoB Poccun B

ApPKTVKE, KOTOPbIE MOXHO YCMOBHO pasfenuTtb Valery Zhuravel,

Ha 3 610Ka: MexXayHapoOHble M BOEHHbIE BOMPO- Leading Researcher, Head of the Center for Arctic Studies of the
Cbl (06ecneyeHve cyBepeHUTeTa U TEPPUTOPU- Department of Country Studies of the Institute of Europe RAS, the
anbHOWM LenocTtHocTn Poccuu, coxpaHeHune Ap- member of the Scientific Advisory Council at the State Commission on
KTUKW KaK TeppuTopun Mupa, CTabunbHOro wu the Arctic Development, Candidate of Pedagogic Sciences, associate
B3aVMOBbLIFOOHOrO MApPTHEPCTBA); 3KOHOMUYe- professor (Moscow, Russia)

CKve npobnembl (06ecneyeHne BbICOKOrO Kade-

CTBa XMU3HU N 61aroCoCTOAHUSA HaceneHus, pas- On May 5, 2020 President V. Putin approved Basic Principles
BUTNE APKTMYECKOM 30HbI B Ka4ecTBe cTpareru- of Russian state policy in the Arctic zone until 2035 (hereinafter
YeCKOW pecypcHom 6a3bl U ee paumoHanbHoe 1C- Basic Principles) by decree Ne¢164. The draft decree was
nonb3oBaHWe B LENsX YCKOPEHUs 3KOHOMUYe- introduced by the Ministry for the Development of the Russian Far
CKOro pocta cTpaHsbl, pa3suTtne CMI1 B kavecTBe East on December 27, 2019 and approved by the Security Council
KOHKYPEHTOCMOCOGHOM Ha MUPOBOM PbIHKE Ha- of the Russian Federation. The Basic Principles determine and
LMOHaNbHOM TPaHCMOPTHOM KOMMYHUKaumn PD) outline goals, tasks, development course and the mechanisms
N NPOBIEMBI SKOSOMMU N XXU3HU KOPEHHBLIX Masio- of implementation of the Russian Policy in the Arctic, which has

YMCIEHHbIX HAPOLOB (OXpaHa OKpyXXaroLLel cpe- always been an important factor in decision making on the State
Ibl B APKTUKe, 3allmTa MCKOHHOW cpefdbl obuTa- policy planning. Russia has been stepping up its presence in the
HUA 1 TPaOMLMOHHOIO 06pasa XMU3HU KOPEHHbIX region over the course of decades. Each stage of this process
MasioYUCIIEHHbIX HapodoB, MNPOXMBAIOLLMX Ha was followed by topical targeting on development, reclamation
Tepputopmn A3PD). and complex researches.
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Ha ocHoBe HauuoHasnbHbIX WHTEPECOB B
OcHoBax onpegeneHbl 8 HanpasneHUn peanu-
3auMu rocygapcteeHHon nonutukn PO B Ap-
KTUKe, JaHa WX XapakTepucTuka. JTo: couu-
anbHoOe M 3KoHomum4eckoe passutne A3POD, a
Takxe passutve ee MHAPPaACTPYKTYpPbl; pas3Bu-
TWE HaYKM 1 TEXHONOrn B MHTEpecax 0CBOEHMS
ApPKTUKK; OXpaHa oKpyaroLen cpefbl n obe-
crneyeHne 3Konorndeckon 6e3onacHoCcTH; pas-
BUTME MEXOYHApPOOHOro coTpyaHuyecTsa; obe-
crieYveHvie 3alUmTbl HaCeneHus u TeppuTopuii ot
YypesBbl4anHbIX CUTyaUUin NPUPOLHOIO U TEXHO-
reHHOro xapakrepa; obecnevyeHve o6LLeCTBEH-
HOMW 6e30MacHOCTM B POCCUNCKON APKTUKE;
obecrneyeHne BOEHHOM 6e30MacHOCTU; 3awmTta
M OXpaHa rocyfapCTBeHHOM rpaHuubl PO. Ons
WX BbIMOSIHEHWS B LENOM HEO6XOAUMO peanm3o-
BaTb 63 3agayun.

3HauuTensHoe mecto B OcHoBax npuHagse-
XUT orpefdeneHnio 3agad B cdepe passuUTus
HayKu 1 TEXHOINOMMIM B MHTEpecax oCBoeHus Ap-
KTUKMW.

OCHOBHbBIMW U3 HNX ABASKOTCS:

a) HapalvBaHve OesiTeNnbHOCTU MO npoBe-
OeHNI0 (byHOaMeHTanbHbIX U NPUKNagHbIX MC-
cnefoBaHvi MO NPUOPUTETHBIM HanpasfeHNsAM
Hay4YHO-TEXHONOIrM4YEeCKOro pasBuTUs, a Takxe
MO OCYLLIECTBIIEHUIO KOMMEKCHbIX 3KCNeamuu-
OHHbIX UCCNefoBaHUN B APKTUKE;

6) paspaboTka W BHELPEHME TEXHONOMMH,
UMEIOLLMX KPUTUYECKN BaXKHOE 3HadeHune Ans
OCBOEHMst APKTUKW, B TOM YnCfie Ons peLleHus
3a4a4 B o6nactn 060poHbl U obecrneyeHnst 06-

This document determined 6 main national courses of the Russian

interests in the Arctic, divided into 3 blocks which are: international
and military issues (securing the Russian sovereignty and its territorial
integrity, maintaining of the Arctic as a peaceful region of stable and
mutually beneficial partnership), economic issues (maintaining higher
quality of life and welfare improvement, the Arctic Region development
as a strategic resource base and its sustainable use to increase the
economic tempo of the country, NEP development as a competitive
transport communication of Russia in the global market), and the
issues of ecology and Indigenous small-numbered Peoples of the
North (the Arctic environment protection, preserving of the native
habitat and traditional way of life of the Indigenous small-numbered
Peoples who live in the territory of the Russian Arctic Region).

The Basic Principles determine 8 courses of the Russian Arctic
policy implementation coming from the national interests, as follows:
social and economic growth of the Russian Arctic Region as well as
its infrastructure development; science and technologies development
for the purpose of reclamation of the Arctic; environment protection
and enhancing of ecological security; strengthening of international
economic cooperation; protection of inhabitants and territories from
natural and anthropogenic emergencies; ensuring of public security

e 2020 -

LLLeCTBEHHOM 6e30MacHOCTU, pa3paboTka maTe-
puanos 1 TEXHVKW ON15 NMPUMEHEHUS B apKTu4e-
CKWUX YCIOBUSAX;

B) pacluMpeHve OeaTenbHOCTVM Mo nposefge-
HUIO UCCrNefoBaHWUA OMacHbIX MPUPOAHLIX W
NPUPOAHO-TEXHOMEHHBbIX ABMEHUN B ApKTUKeE,
paspaboTka 1 BHeOpeHVe COBPEMEHHbIX MEeTO-
OB N TEXHONOIMIW MPOrHO3MPOBaHUA TakUX SB-
JIEHUN B YCNOBUSX MEHAILerocs Knumarta, a
TakXe MeTofoB N TEXHOJNOMMA CHUXEHUS Yrpo3
XKN3HEeOEeATeIbHOCTUN YeNOoBeKa;

r paspabotka M MNpuUMeHeHne 3PdeEKTUB-
HbIX WHXEHEPHO-TEXHUYECKNX pelleHun B Le-
Nax npenoTBpaLLeHusl MOBPEXOAEeHUs SreMeH-
TOB MHAPPACTPYKTYpPbI BCreAcTene rnobdasnbHbIX
KIMMaTnyecKnx U3MEHeHUN;

4) paspaboTka u pa3BUTUE TEXHONOIMA coe-
pexeHns 300pOBbSA U YBENUYEHUSA MPOLOIIKU-
TENbHOCTM XW3HU HaceNleHUsi B apKTUYEeCKuX
YCnoBusAX;

€) pasBuUTME Hay4HO-UCCNeaoBaTeslbCkoro
¢onota Poccuinckon depepaumn.

OCHOBHbIM WCMONHUTENEM 3TUX 3agad AB-
nalTcA  yypexpaeHus Poccuiickon akapgemuu
Hayk, a TakXe WHCTUTYTbl U MNOABEeOOMCTBEH-
Hble opraHusaunn MnHUcTepcTBa Hayku 1 BbiC-
wero o6pasosaHus P®, MuHuctepctBa npu-
poAHbIX pecypcos 1 akonorun P®, MuHuctep-
ctBa 3ppasooxpaHeHuss P®, MwuHucTtepctsa
060poHbl P®, MuHuctepctea P® no penam
rpaxpaHckon O6OPOHbLI, Ype3Bbl4anHbIM - CU-
TyaumaMm n NUKBMOALUKW MOCNEeACTBUN CTUXUR-
HbIX 6eacTBuin, MUHUCTEpCTBa LMAPOBOro pas-
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BUTUSA, CBA3N N MacCOBbIX KOMMYHUKauui PO,
MwuHucTepcTBO 3HepretTukn PO, MuHuctepcTea
TpaHcnopta P®, locygapcTBeHHbIX Kopropa-
LI No aTOMHOM aHeprumn «PocaTtom» U Nno Koc-
MU4ecKon aesTenlbHoCTM «Pockocmoc» u ap.

Tak, cpeam y4pexnaeHun Poccurickon akage-
MUKW HayK M MHCTUTYTOB MUHMCTEPCTBA HayKK
N BbicLLero oépasosaHna PP BngHoe MecTo B
n3yyeHnn npobiemM ApKTUKKN NpuHagnexuT de-
JepanbHOMy mMccnepoBaTefibckomy Konbckomy
Hay4HoMmy ueHTpy PAH, ®epgepansHomy uccne-
[OBaTeflbCKOMY LIEHTPY KOMIMJIEKCHOIO U3y4ye-
HUA ApkTukn PAH, LIeHTpy apKTUYeCcKunx uccne-
nosaHun NHctutyta EBponbl PAH, NHCTUTYTY
npo6nem HedpTn u rasa PAH, IHCTUTY Ty okeaHo-
norum um. MN.1N. Wnpwosa, CesepHomy (ApKTU-
4YecKoMy) hefepanbHOMY YHUBEPCUTETY UMe-
H1 M.B. JTomoHocoea, PI'Y HedTn 1 rasa (HNY)
nmenn U.M. T'ybkunHa, CaHkT-leTepbyprckomy
nonuTexHN4eckoMmy yHusepcuteTy [leTpa Be-
MKOro, WIHCTUTYTY apKTUYEKUX TEXHOMOrui
MypMaHCKOro rocyaapCTBEHHOrO TEXHUYECKO-
ro yHMBEpCUTETA, a Takxe APKTUHECKOMY U aH-
TapKTU4ECKOMY Hay4HO-UCCefoBaTenbCKOMy
WMHCTUTYTY PocrngpomeTa, Kotopbii B 2020 T.
otmeTun ceoe 100-neTue.

Cnepyet Takxe OTMETUTb, 4YTO BaXXHOE MECTO
B WX BbIMOSIHEHMM TaKXKe NPUHAANEXMUT 1 0bLLe-
CTBEHHbIM OpraHM3aunsaM, KOTopble MHULMMPY-
0T M @aKTUBU3NPYIOT UX BbiNosiHeHne. Cpean HUX
Hay4YHO-3KCNepTHbIA COBET npu MocypapcTBeH-
HOM KOMMCCMM MO BOMpocam pasBuTus ApKTu-
K1, MexayHapoaHbIA 3KCMNepTHLIN COBET MO COo-
TpyoHW4ecTBY B ApPKTUKe, Pycckoe reorpadm-
Yyeckoe o6LlecTBO, HaumoHanbHbIA apKTu4e-
CKUIM Hay4HO-06pa30BaTesibHbI  KOHCOPLNYM,
Poccuitickas Accoumaums KOPEHHbIX Mano4umc-
NneHHbIX HapogoB Ceepa, Cubupn 1 OanbHe-
ro BocTtoka u gp.

Cpeon Hay4yHoro coobLuectsa He BbI3biBa-
€T COMHEHMA Te3MUC O TOM, YTO Mepeq TeM, Kak
MacwTabHO ocBamBaTb U pa3BuBaTb APKTUKY
Hafo ee rmy6oKo U3y4nTb, YTOObI MOTOM OOPO-
ro He pacnnaymeatbCs 3a OONyLUEHHbIE OLWNG-

kn. W

in the Russian Arctic; ensuring of military security; protection of the
Russian borders. In order to fulfill these goals, 63 tasks were appointed.

A significant part of the Basic Principles concerns tasking on Arctic
science and technologies area development.

The general tasks are:

Capacity-building activities on fundamental and applied research
within the prior scientific development courses as well as the Arctic
complex expeditionary research;

design and implementation of crucial technologies for the Arctic
reclamation as well as those aimed to ensure defense and public
security in the region and developing of materials and equipment to
applicate in the Arctic environment;

enhance researches on dangerous natural and anthropogenic
threats in the Arctic, design and implementation of modern methods
and technologies to forecast and prevent such threats in terms of
climate changes, as well as ones to reduce threats on human life;

design and implementation of effective engineering and technological
solutions to prevent infrastructure malfunctions caused by global
climate changes;

design and development of health care technologies to increase the
human lifetime in terms of the Arctic environment;

Russian scientific research fleet development

These tasks are being executed by the RAS units, as well as by
institutes and subordinate organizations of Ministry of science and
higher education of the Russian Federation, Ministry of Natural
Resources and Environment of the Russian Federation, Ministry
of Healthcare of the Russian Federation, Ministry of Defence of the
Russian Federation, Ministry of Civil Defence, Emergencies and
Disaster Relief, Ministry of Digital Development, Communications
and Mass Media of the Russian Federation, Ministry of Energy of the
Russian Federation, Ministry of Transport of the Russian Federation,
State Atomic Energy Corporation “Rosatom”, and State Corporation
for Space Activities “Roscosmos”.

Among the RAS units and institutes of Ministry of science and
higher education, the forward researches of the Arctic are conducted
by Kola Science Center RAS, Federal Center for Integrated Arctic
Research RAS, Center for Arctic studies of the Institute of Europe
RAS, Oil and Gas Research Institute RAS, P. P. Shirshov Institute of
Oceanology RAS, Northern (Arctic) Federal University named after
M.V. Lomonosov, Gubkin Russian State Oil and Gas University, Peter
the Great St. Petersburg Polytechnic University, Institute of Arctic
Technologies of Murmansk Arctic State University, and State Scientific
Center of the Russian Federation the Arctic and Antarctic Research
Institute, which celebrated its centenary in 2020.

It's also important to point out that a number of public organizations
play an important role in these researches, that initiate and implement
them. Among those are: the Scientific advisory council at the State
commission on the Arctic development, International commission on
cooperation in the Arctic, Russian Geographical Society, Russian
National Arctic Research and Education Consortium, Russian
Association of Indigenous Peoples of the North and others.

The scientific community has no doubts that before vast reclamation
and development of the Arctic, we shall research it thoroughly so that
the world will not have to pay a high price if any mistakes are made. Il
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lipobnemMbl 1 nepcneKTUBLI

B nocnenHee Bpemsi BO BCEM MUPE PE3KO MOBBLICUIICA UHTEPEC K APKTMKE. OTO CBA3aHO Mpexnae BCero
C PECYPCHbIM NOTEHLMANOM N TPaHCMOPTHbIM 3Ha4YeHnem Cesepa n ApKTUKN. FBNSACH YHUKASbHLIM pe-
TMOHOM CTpaHbl, 06/1agaroLLmM KpanHe CypOBbIMU KITMMAaTUYECKUMU YCAOBUSIMWU U NPY 3TOM KOJoccarb-
HbIMW KONMYecTBaMu HepaspaboTaHHbIX 3HEPropecypcoB, ApKTnYecKasi 30Ha NpeacTaBnisaeT cobom Hau-
6onee NepcnekTUBHOE HaNpasieHNe ans pocTa CblpbeBOM SKOHOMUKU CTPaHbl. 3Ha4YMUTESNbHbIE Nepcrek-
TMBbI UMEET LesnbdoBas 30Ha TumaHo-lNevepckon HedhTerazosom NPoBUHLUMK B BapeHuesom Mope, roe
YK€ OTKPbITO HECKOJIbKO MECTOPOXAEHUN. 3anackl MecTopoxaeHus NpupasnoMHoe, pacrnonioKeHHOro
B 60 KM K ceBepo-3anagy ot nocenka BapaHgoen HeHeukoro aBTOHOMHOIO OkKpyra, npu3HaHbl NoAroToB-
NEHHbIMW K MPOMbILLIIEHHOMY OCBOEHMI0. LLITOKMaHOBCKOEe ra3oKOHOEHCAaTHOE MeCTOPOXAeHME, pacro-
NOXEHHOE B LieHTpasibHOW YacTu LWwernbga poccninckoro cektopa bapeHuesa mops B 600 km oT MypmaH-
CKa, OfIHO U3 KPYyMNHenLLIMX MecTopoXaeHu B mupe. B poccumrckon ApkTuke, npexae Bcero, cnegyer oT-
METUTb ra30Bble U ra30KOHAEHCATHbIE MECTOPOXOEHNSA MOSTYOCTPOBOB yIMan 1 NpUMbIKAOLWLEN K HEMY
LwenbdoBon 30HbI Kapckoro mops [1].

B pesynbrate 9KOHOMWYECKUX  TPYOHO-
CTEN, BbI3BAHHbIX B TOM 4uUCe U (PUHAHCOBO-
3KOHOMUYECKUM [OaBfEHUEM Ha Hally CTpaHy,
HabnogaeTca cokpalleHre X03UCTBEHHOW fe-

ATENBLHOCTU B POCCUNCKOM ApKTUKe [2].
CTUXMIHBIN Ha NPOTSXEHUN MHOrMX OECATU-

neTuin NpoLlecc XO39MCTBEHHOIO OCBOEHUs Ap-

KTUKM C $IBHbIM npeobrnafjaHneM WHTepecoB

Bnagumup Jleonnpaosny banaHoBcKui, 4neH 610po
kKomuccuu PAH no TexHOreHHon 6e30nMacHoCTH,

nevicteutensHblid Yned AMNK n BAHKB, npodeccop
AKkagemnm BOEHHbIX Hayk,

Bnapumup Muxaiinosuy MoAbAKOHOB, YSieH JKCMEPTHOrO
coseTa Komuteta [[] no permoHanbHo NonnuTuke u
npo6nemam Cesepa v [lanbHero Boctoka, 4neH Komuccum
PAH no TexHoreHHoi 6e30NacHOCTH, K. UCT. H.,

Amutpuia Uropesuy MpaBukos, pykoBoautenb Hay4yHo-
06pa30BaTeNnbHOMO LiEHTPA HOBbIX MHPOPMALIMOHHO-
aHanutnyeckux texHonoruii PT'Y Hedptm u rasa (HIY)

umeHn N.M. TybkuHa, K. T. H.

MaKkcMmasnibHO BO3MOXHOM MpPUOLIIN  XO3AN-
CTBYIOLLMX CYOLEKTOB B YLLEPO SKONOrMYecKu
3(pPeKTUBHOMY KOMMMEKCHOMY pecypcocbe-
peraroLiemy pa3suUTUIO 3TOFO permoHa (4To 0co-
6EHHO XapaKTepHO AN POCCUIACKOr0o CeKTopa)
cosgan cuTyauuio, nNpu KoTopon Heobxoanmo
MPUHATNE HEOTIOXHbIX KapAuHarbHbIX peLue-
HUIM MO BHEOPEHUI0 Ka4eCTBEHHO HOBbIX (POpM
npupoaonosb3oBaHus. B 3Tux ycnosusx odve-
BWOHO, YTO Hapsdy C yCUeHUeM rocyaapcTeeH-
HOrO perynumpoBaHusi, YCTOMYMBOE pasBuUTHE
APKTUKN OOIMKHO ObITb 06ecrnevyeHo rny6okown
Hay4HON NpopabOoTKON HOBbLIX METOAOB W Nog-
XO[I0B K OCBOEHMIO apKTUYeckux 30H Poccuu.
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Poccuiickass akagemuys Hayk B MOCTaHOB-
neHuun npesunguyma PAH ot 05 monsa 2017 1.
Ne 133 «O nepeyHe nporpaMmm pyHOAaMeHTanb-
HbIX uccrnegosaHut PAH no npnoputeTHbIM Ha-
npasneHvaM, onpepenseMbiM npesnanymom
PAH» 1 Hay4yHOro coeeTta nporpamMmbl Npes3u-
anyma PAH «ApKTuka — Hay4yHble OCHOBbLI HO-
BbIX TEXHOJOMMI OCBOEHUS, COXPaHEHNS N pas-
BUTUSA» ONpenenunu HanpaseHus nccreposa-
HUA ONs nonyyYeHus yHOamMeHTasnbHbIX OCHOB
HOBLIX TEXHOJSIOrMn OCBOEHWS, COXPaHeHWus W
pa3sutua ApKTUKN. dyHaameHTarnbHble uccne-
0OBaHWs HeoOXoOuMbl ON11 CO3[daHus MeTo-
0OB MpPOrHo3MpoBaHus, pas3paboTKn Mexauc-
UMNIIHAPHBIX U KOMIMJIEKCHBIX MPOEKTOB, Ha-
LefIeHHbIX Ha pelleHue KOHKPETHbIX 3afa4 no
0CBOeHM0 ApKTUKW. OOHO M3 3TUX Hanpasne-
HWA NCCnefoBaHU CBSAA3AHO C OnpeferieHnem
Hay4HO-060CHOBaHHbIX MOAXOHAOB, HarpasieH-
HbIX Ha MOBbILLIEHNE KayecTBa XW3HW U CouM-
arbHOro ypoBHa B ApPKTUKe, C co3daHueM Ho-
BbIX TEXHOMOMM, a Takxe pa3paboTKOM U BHe-
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CruxuiiHbi Ha NPOTAKCHNN JMHOTUX JCCATUNCTHUR
NPOLECC XOBANCTBEHHOIO OCBOCHUI APKTUKK C
ABHBLM PEOOJAIAHIEM UHTEPECOB MAKCUMAD-
HO BOBMOXHON MPUOBLIM XOSAUCTBYIOHUX CYyOb-
CKTOB B YIEPO BKOJOMMUCCK ADDEKTUBHOMY
KOMILIEKCHOMY DECYPCOCOSPETAOMEMY PasBU-
TMIO BTOTO PETUOHA (UTO OCOOSHHO XAPAKTEP-
HO JJI POCCUICKOTO CEKTOPA) CO8JaJl CUTYALHMIO,
1pY KOTOPOH HEOOXOMMO HNPUHATUE HEOTJAOX-
HbIX KAPAMHAJBHBIX PEIICHUA 110 BHEAPESHUIO Ka-
YECTBEHHO HOBBIX (DO MPUPOIOTIONBSOBAHNC.

OpeHNEM 3KOHOMUYECKUX MEXAHU3MOB, CTUMY-
NMpYOLLIMX BOCNPON3BOACTBO U paumoHansHoe
MCNonb30BaHNe MNUHepPasribHO-CbIPbEBLIX U BUO-
NOrN4YecKNX pecypcoB, SHEPro U pecypcocoe-
pexenus [3]. MNMpakTnyeckasa peanusaums Npo-
MbILLUSIEHHOrO Pa3BUTUSA APKTUYECKOW 30HbI,
pasBuUTUE TPaAHCMOPTHOrO KOMIMMEKca, a Tak-
e NoTPebHOCTb B COOTBETCTBYIOLLEN coLnanb-
HOW N NHXeHepHOW NHdpacTpyKType, obycnas-
nmMBarT Heo6XO0OUMOCTb pas3paboTKn 0Cco60ro
nogxoda kK obecrneyeHno 6e30MacHOCTU CyOb-
eKkToB Poccurickon ®efepauunu, HaxogsaLLmMxcs
Ha TeppuTopmn ApKTUYECKOW 30HbI [4]. Onsa pe-
LeHNs 3TOW NpobnemMbl HEOOXOAMMO OCYLLIECT-
BfIeHNE KOMMJSIeKCa MEeponpuUATUA Ha HOBOM
Hay4YHO-TEXHONOMMYECKOM YPOBHE, YTO [OSIKHO
NPUBECTU K MakCMMalibHO BbICOKUM pe3yrbTa-
Tam B 60pb6e C NPUPOAHLIMU U TEXHOTEHHbIMU
OECTPYKTUBHLIMU BO3LENCTBUSAMU, aKTamMun He-
3aKOHHOIO BMeLuaTenbCcTBa (B TOM 4ucne Te-
paktamu) Ha ob6bekTax TOK, TpaHCcnopTHON 1
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rOPOACKON MHAPACTPYKTYpPbl, 06 bEANHEHHbIX B
KracTepebl.

AHanus, BbinonHeHHbIn Komuccmnen PAH no
TEXHOreHHon 6e30MacHOCTU, B XOLe KOTOPOro
6bInn nccnegoBaHbl 6onee 150 3akoHodaTeNb-
HbIX 1 HOPMATUBHbLIX aKTOB, 83 Ny4LUure npakTu-
KM M Hauny4yime OOCTyMNHble TEXHOMormm B 06-
nactm 6e3onacHocTy, pa3paboTaHHble U BHe-
ApeHHble B PO B nepuop 2013-2020 rr., rnoka-
3an, 4to Haunbornee SPPEKTUBHBLIM peLleHneM
yKasaHHOM 3ajaqn asnaetcsa paspaboTka cu-
CTEMHOro npoeKkTa co3gaHua 1 pasBuUTUs MHO-
rooyHKUMOHANLHOro KoMnsekca «besonacHolin
apKTUYECKUI KrnacTep».

PaspaboTka cCMCTEMHOro NpoekTa Ha OCHOBa-
HUWM DOPCaNT-TEXHONOIMM N aHanu3a yrpos Ha
OOJIrOCPOYHYIO NEPCNEKTUBY C BbIPAOOTKOM Mep
NPOTMBOLOENCTBUA HA OCHOBE MOLENMPOBAHMWA
NO3BONUT U3MEHUTbL PECYPCHbLIN noaxon K 6e3s-
OMacHOCTU «MO OCTATOYHOMY MPUHLUMMY» Ha Ye-
JIOBEKO- 1 NPO6JIEMHO-OPUEHTUPOBAHHBIN, YTO

The spontancous process
of economic development of
the Arctic which have taken
many decades, with a clear
predominance of the interests
of the maximum possible profit
for economic agents at the
expense of the ecologically
cfficient
resource-saving development
of this region (which is very
typical for Russian sector),
has caused a situation, where
urgent  policy
are needed to implement
prospective means of natural
[ESOUrCEs USC.

comprehensive

decisions

exHousozuu ocBoerua Apkmuku
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Worldwide interest in the Arctic has recently increased
dramatically. This is mainly due to the resource potential and
transport importance of the North and the Arctic. As a unique
state region with extremely harsh climatic conditions and huge
amounts of unexplored energy resources, the Arctic represents
the most promising direction for the growth of the country’s
commodity economy. The shelf zone of the Timano-Pechersk
oil and gas province in the Barents Sea, with several deposits
discovered, is now an area of considerable prospect. The
reserves of the Prirazlomnaya deposit, located 60 km northwest
to the village of Varandey in the Nenets Autonomous District, have
been supposed ready for industrial development. The Shtokman
gas condensate deposit located in the central part of the shelf of
the Barents Sea Russian sector 600 km from Murmansk is one
of the largest deposits in the world. In the Russian Arctic, first to
be mentioned are gas and gas condensate deposits of the Yamal
peninsula and the adjacent Kari Sea shelf zone [1].

As a result of the economic difficulties caused, inter alia, by the
financial and economic pressure on our country, there has been a
decline in economic activity in the Russian Arctic [2].

The spontaneous process of economic development of the Arctic
which have taken many decades, with a clear predominance of the
interests of the maximum possible profit for economic agents at the
expense of the ecologically efficient comprehensive resource-saving
development of this region (which is very typical for Russian sector),
has caused a situation, where urgent policy decisions are needed to
implement prospective means of natural resources use. Under these
circumstances, it is obvious that, along with the strengthening of State
regulation tools, the sustainable development of the Arctic must be
ensured by thorough scientific development of new methods and
approaches to the development of the Russian Arctic.

The Russian Academy of Sciences in the decision of the Presidium
of the RAS of 05 July 2017 Ne133 «On the list of basic research
programmes of RAS according to priority directions determined
by the Presidium of the Russian Academy of Sciences» and the
scientific council of the program of the Russian Academy of Sciences
«The Arctic - the scientific foundations of new technologies for
reclamation, development and preservation» determined the course
of researches to obtain the technologies targeted at reclamation,
development and preservation of the Arctic region. Fundamental
studies are required to create methods to forecast, develop
interdisciplinary and complex projects aimed to resolve specific
issues concerning the Arctic zone. One of these areas of research
relates to the identification of scientifically grounded approaches
aimed at improving the quality of life and social standards in the
Arctic, the development of new technologies, and the development
and implementation of economic mechanisms, that would promote
the reproduction and management of mineral and biological
resources [3]. Practical implementation of the Arctic industrial
development, development of its transport complex, as well as the
need for appropriate social and engineering infrastructure, cause
the seeking of a special approach to ensuring the security of the
constituent entities of the Russian Federation located in the Arctic
zone [4]. In order to solve this issue, it is necessary to implement a
set of measures at the new scientific and technological level, which
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OCOBEHHO BaXKHO [ANA CTpaTErnvyecku BadXHbIX
06bLeKTOB B ApKTUYECKOM 30He. CUCTEMHbLIN
NPOEKT [OOMKEeH co34aBaTbCA Ha HOBbIX KOH-

CMCTCJVH‘HDHZ HPOCKT JMHOFO(?YHK' uentyaribHbIX Hay4HO-TEXHOJIOrnM4eCKmnx npuH-
uunax u obecneymsaTb Ha OONTOCPOYHBIN Me-
IUOHAJABHOI'O  KOMILJICKCA «beso- puog Heo6XoONMYH0 CTOMKOCTb BCEWN CUCTEMBI

BXOOALLNX B HEr0 06LEKTOB TPAHCMNOPTHOM U Oo-

NaCHbM APKTUYCCKUY KJIACTC» UH- POLCKOM MHMPPACTPYKTYPbl K MPUPOLHLIM, Tex-

TCFpMpyCT KAK y)KC COQ%I[GHHIDI@ Cu- HOreHHbIM U aHTPONOreHHbIM AOeCTPYKTUBHbLIM
Bo3gencTemnam. besonacHocTb 06LEKTOB 0Obe-
crembl OS80NaCHOCTH BXOIAIINX B creymBaeTcs C MOMOLLbIO «yrnpaBfeHns CTom-
F SHEKTOB. TAK U ILIAHIOVE- KOCTbIO», KOTOPOE HE 3aMeHsieT, a OOMNONHAeT
HCTO O ’ py «yMnpaBfieHNe puUCKamMn» 3a CYeT [eTasbHOro
MBIE K BHCl[pCHI/HO HOREMIIUE CU- ydeTa peanuin n yasBuMocTen NoacncTeM o6b-
€KTOB, PWUCK-MH(POPMMPOBAHHOIO YMNpaBeHus
CTEMBl U KOMIICKCH OE80MNACHO- YA3BUMOCTSAMN U afanTaunMoOHHbIMU BO3MOXHO-
CTAMM.
CTH.

OTa paboTa OomKHa NPOBOAUTLCS COBMECT-
HO ¢ TeXHWYecKMMU KOMUTETAMWU NO CTaHAdap-
Tn3aumm P® Ne 465 «Ctpoutenbcteo», Ne 439
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«CpepncTtea aBTOMaTM3aumm U CUCTEMbI ynpas-
nenus», Ne129 «BesonacHocTb TpaHcnopT-
Has», Ne187 «[1poBefeHne nccnegosaHus B no-
NAPHbIX pernoHax». CtaHgapTbl M HOpPMAaTUB-
Hble JOKYMEHTbI MO3BONAT Onpefenntb o0bnvkK
cuctem 6e30MacHOCTM MHOMO(PYHKLMNOHATBbHBLIX
KOMIMJIEKCOB Ha BCEX 3Tanax >XW3HEHHOro LyK-
na, pernameHTUpyrT UCMOoNb30BaHWe NyyLlmx
NPaKkTUK U Hauy4YLwnxX OOCTYMHbIX TEXHOMOrUiA
C Y4eTOM MU3MEHAEMOCTU Yrpos, MOBbILEHUS
YPOBHS pUCKOB. [MpMeHeHne meTona ynpasre-
HWSl KA4eCTBOM U M3MEHEeHNsMU KadvecTtea 6e3-
onacHocTu o6ecrnevnT NpoBefeHne cuctemaTu-
4YeCKOro MOHUTOPUHIa Ansa onpegeneHa name-
HeHUI KadyecTBa 6e30MacHOCTU OO UX peanusa-
U1K Ha NpakTuke, NO3BOSMUT OLEeHMBaTb cTparte-
rMn yrnpasfieHUsi KOCBEHHbIMW puckamn n obe-
crne4ymBaTb BbICOKUA YpOBEHb 6e3onacHocTu. B
CTPYKTYype npoekTa npegycmMaTtpmsaeTcs doop-
MUpOBaHME  TEXHONOrM4Yeckon nnaTtopmbl

exHousozuu ocBoerua Apkmuku

should lead to the highest possible results in combating natural
and man-made destructive effects and acts of illegal interference
(including acts of terrorism) at FEC facilities, transport and urban
infrastructure, being united in clusters.

Analysis carried out by the RAS Commission on Technogenic Safety
which examined more than 150 legislative and regulatory acts, 83 best
practices and best available technologies in the field of safety, that
have been developed and implemented in the Russian Federation
between 2013 and 2020, has shown that the most effective solution to
this problem is to develop a system project to creating and enhancing
multifunctional complex “Safe Arctic Cluster”.

Development of the system project on the basis of the foresight-
technology and analysis of threats in the long term with elaboration
of counteraction measures on the basis of the modelling simulations
will make it possible to change the resource approach to safety
«on the basis of the residual principle» on the human and problem-
oriented one, which is particularly important for strategically important
objects in the Arctic. The system project should be established on the
basis of new scientific and technological concepts and must ensure,
over the long term, the necessary stability of the entire system of its
transport and urban infrastructure against natural, technological and
anthropogenic destructive effects. The security of the facilities is to
be ensured with the help of «stability management», which does not
replace, but complements «risk management» by taking detailed
account of the realities and vulnerabilities of the objects’ subsystems,
risk-informed vulnerability management and adaptive capabilities.

This work should be carried out jointly with the Technical Committees
on Standardization of the Russian Federation Ne465 «Construction»,
Ne439 «Automation tools and control systems», Ne129 «Transportation
safety», Ne187 «Research in polar regions». The standards and
regulations will define the security features of multifunctional systems
at all stages of the life cycle, regulate the use of best practices and best
available technologies, taking into account the fluidity of threats and the
increase in the level of risks. The application of quality management
and safety quality changes will ensure systematic monitoring to
determine safety quality changes prior to their implementation, and will
assess indirect risk management strategies and ensure higher level

The system project of the
multifunctional complex «Safe
Arctic Cluster» integrates both
the already created security
systems of its own objects and
the newest security systems
and complexes planned for
further implementation.
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of security. The structure of the project allows for the formation of a
technological platform «Digital Safety of the Arctic Cluster».

The system project of the multifunctional complex «Safe Arctic
Cluster» integrates both the already created security systems of
its own objects and the newest security systems and complexes
planned for further implementation. It will allow existing systems
and complexes to operate at a completely different level of quality,
in full integration with the new scientific and technological principles
being developed. As part of the development of the systems project,
a detailed review of security systems will be conducted to determine
whether they correspond to their existing and planned nature and the
level of corresponding challenge and threat. One of key requirements
is to fully synchronize security management with the ongoing work
of regulatory and oversight bodies, provided that an effective public-
private partnership is established.

Thus, one of the key conditions for the successful development of
Arctic territories and the creation of industrial and residential facilities
is their energy supply. It should be noted that a modern fuel and energy
facility is subject to a number of federal laws and regulations that require
it to comply with a list of safety guidelines, such as industrial safety,
fire safety, anti-terrorist security, etc. At the same time, given that most
security equipment and systems are based on complex software,
their information security is of particular importance. Moreover, the
provision of information security under current legislation is reserved
for important critical information infrastructure, which includes a large
part of the management systems of the fuel and energy complex.

[lpockr «Desomnacubii APKTUYCCKUI  KJAACTCP»
copampyerca Ha Gase CUCTCMATUSALMN JOCTHUT-
HYTBIX HAYYHO-TCXHUYCCKUX DCUICHUI JId NOCTa-
HOBKHM KPATKOCPOYHBIX U JOJITOCPOYHBIX 1CJICH,
NOHUMAHUI Y OPTIAHUSALMM DTANOB PCAIUBALUN
JOCTHXCHUA LCJACH. Pesyapratom pa&pa6OT1<M
CUCTEMHOTO NPOCKTa OYAST ABJATHCI COBIAHUE
CIMHOIO KOMILICKCA MCP MO NPOTUBOACUCTBUIO
DASJIMYHBLM BUJAM  CYHCCTBYIONMUX U [NOTCHIK-
aJIbHBIX YIPO3 MPUPOHBIX U TCXHOICHHBIX qjaK—
TOPOB, @KTOB HEBAKOHHOI'O BJMCIIATCIbCTRE, B
TOJM YUCJAC TCPAKTOR, HA JV[HOFOdD}fHKL[I/IOHaJIbeIX

KOMIIJICKCAX.

2.0 2 0

«LincppoBas 6e30nacHOCTb apKTUYECKOro Kna-
cTepa».

CncTteMHbIi NPOEKT MHOrogyHKUMOHASbHO-
ro KoMmnrnekca «besonacHbli apKTUYeCcKnI Kna-
CTep» MUHTErpuypyeT Kak yXe co3faHHble Cu-
CTeMbl 6€30MacHOCTM BXOOALLUMX B HEro o6b-
€KTOB, TaK W MnaHupyemble K BHEOPEHUIO HO-
BeWLlne CUCTEMbI U KOMIMIIEKCbl 6€30MacHOCTN.
OH no3BONUT (OYHKLUNOHMPOBATL CYLLIECTBYHO-
MM CUCTEMAM U KOMMJIEKCAM Ha COBEPLLUEHHO
OpyromMm Ka4eCTBEHHOM YpPOBHe B pamKax nof-
HOW WHTerpauuu ¢ co3gaBaemMbiMUM Ha HOBbIX
Hay4HO-TEXHONMOIMYECKMNX MNpvHuMnax. B pawm-
Kax Co3[aHusa CUCTEMHOro npoekTa 6ygeT npo-
BedeH [peTanbHbli aHann3 cuctem 6Oesonac-
HOCTW Ans onpefeneHus COOTBETCTBUA UX Cy-
LLLeCTBYIOLLEMY M NNAHUPYEMOMY XapakTepy u
YPOBHIO COOTBETCTBYHOLLMX BbI30B U yrpo3. Op-
HUM N3 OCHOBHbIX TpeboBaHW NPy 3TOM SABIS-
€TCs NofiHasi CUHXPOHU3aLmMa 0encTBui rno obe-
crevyeHnio 6e30nacHOCTN C TeKyLlen paboTon
HOPMAaTMBHbIX U KOHTPOJIbHO-HaA30PHbIX Opra-
HOB, Mpu1 ycnosuu opmMmpoBaHua dPPEKTUB-
HOro rocyflapCTBEHHO-4aCTHOrO NapTHepCTBa.

Tak, 0OHUM M3 KIMOYEBbLIX YCNOBWUIA YCMNELLIHOIO
OCBOEHUSA apKTUYECKUX TEPPUTOPUIA, CO3AaHMUA
MPOMBILLSIEHHBIX W XWUIbIX 0OGBbEKTOB ABMAETCS
WX 3HepreTnyeckoe obecneveHne. Heob6xoanmo
OTMETUTb, YTO COBPEMEHHbIN O6BLEKT TOMMBHO-
3HEepreTMYecKoro Komrnekca sBnseTcs o6b-
€KTOM, nognagaroLium nog AercTBue Lenoro
psga denepanbHbIX 3aKOHOB U HOPMaTMBHO-
npaBOBbIX aKTOB, BbIABUIAIOLLNX K HEMY TPebo-
BaHWA MO NepeYHIo HanpasfeHun obecrneyvyeHus
6e30MacHOCTU, TaKMX Kak MpoMblLLeHHas 6e3-
OMacHoOCTb, NoXxapHasa 6e30MacHOCTb, aHTUTEp-
popucTUH4eckas 3awuLeHHoCcTb U ap. MNpu aTom,
C Y4E€TOM TOro, YTO BONBLUMHCTBO TEXHNYECKUX
CcpefcTB oxpaHbl U cUCTEM obecnedeHus 6es-
OMacHOCTU co3faHbl Ha 6a3e NporpamMMHo ar-
napaTHbIX KOMIMEKCOB, 0CO60€e 3HadyeHne npu-
obpeTtaeT obecrieyeHne nMx MHPOPMAaLNOHHON
6esonacHocTn. bonee Toro, obecreyeHve uH-
thopMaumnMoHHON 6e30NacHOCTN OEeNCTBYHOLLMM
3aKoHOOAaTeNnbCTBOM BbIOENAETCA ANA 3Ha4u-
MbIX O6BbEKTOB KPUTUYECKON MHEOPMaLIMOHHOMN
VMHPPACTPYKTYpPbl, K KOTOPbIM OTHOCUTCH 3Ha-
ynTesibHas 4YacTb CUCTEM ynpasBfeHnss O6bek-
TOB TOMNJIMBHO-3HEPreTUYECKOro KOMIeKca.

B HacTosiLee BpemMs onpefeneHHon npobne-
MOW fIBNSieTCA TO, YTO HOpMaTMBHas 6as3a no
obecneyeHunIo Kaxaoro HanpasneHnsa 6e3onac-
HOCTM co3faBanach B LefnioM 6e3 yyeTa Hanu-
una TpeboBaHWn MO ApyruMm Buaam 6esonac-
HocTW. B peaynbrate ans o6bekToB TOK kom-
MAEKCHbIW noaxon K obecnevyeHntio 6e3onacHo-
CTW Ha YPOBHE PerynaTopoB OTCYTCTBYET U pe-
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LIaeTcs, Kak npasuiio, Ha YpoBHe BriagesbLes
Taknx o6beKToB. Ecnn ons pervoHoB ¢ pa3su-
TOWN MHPPACTPYKTYPOMN CIOXUBLLIEECS MOJIOXe-
HWe Oen He AABMSETCS KPUTUYHBLIM, TO 4N TPYA-
HO JOCTYMHbIX PErMOHOB, K KOTOPbIM OTHOCUTCS
ApKTVKa, OTCYTCTBME CUCTEMHOro, KOMIJIEeKC-
HOro nopxoga K obecne4yeHnio 6e30nacHoOCTH
kak 06bekToB TOK, Tak 1 mpe, NpOMbILLIIEH-
HbIX MPennpuATUA MOXET paHO WM MO3[HO
cTatb OEeCTPYKTMBHbIM (DAKTOPOM, CMOCOGHLIM
HeraTMBHO NMOBMAMATL HA TEMIbl OCBOEHMUS TaKMX
TEPPUTOPUN.

Mcxoaa ns n3noXeHHoro npeacTasnsfeTcs Le-
necoobpasHbiM BblpaboTaTb Hay4yHO OOGOCHO-
BaHHbIN NOOX04 K KOMIMIIEKCHOMY 06ecrneYeHumio
6e3onacHocTn npeanpusatu TIK, koTopbIn No-
JIOXWUTb B OCHOBY Ha NepBOM 3Tare U3mMeHeHus
HOPMAaTMBHbIX AOKYMEHTOB MO NMHUKU MUH3Hep-
ro Poccun, a Ha BTOpoM 3Tarne, B criy4ae fOCTu-
XXEHUS MONOXMTESbHbIX NoKasaTtefien, UCnosb-
30BaTb OJ19 KOPPEKTUPOBKN dhefepasnibHoro 3a-
KoHofaTenbcTBa. [1py 3TOM B Ka4ecTBe rnokasa-
Tenen gns npeanpuatu TOK, No MHEHMIO aBTo-
poOB, MOTyT UCMOJSb30BATLCS:

* o6Llee BpeMs, TPYOOEMKOCTb U CTOMMOCTb
NPOEKTUPOBaHUA U paspaboTKnm cUCTeM obe-
crnevyeHus 6e30MacHOCTM No BCEM HOPMAaTUBHO
3aKperieHHbIM HanpasneHnsaM 6e30nacHoOCTy;

* COBOKYMHas TPYOOEMKOCTb obecrnevyeHus
6e3onacHoCcT No BCeM HOPMaTUBHO 3akpe-
NSIEHHbIM HarnpasneHusam 6e30MacHOCTY;

® COBOKYMHbIE 3aTpaTtbl Ha obecreyeHne 6es-
OMacHOCTU MO BCEM HOPMATMBHO 3aKperieH-
HbIM HanpasfieHnsaM 6e30nacHoCTn Ons npeg-
npusaTun TOK.

lMpoekT «besonacHbli apKTU4Yeckun Kna-
cTep» hopMupyeTca Ha 6a3e cuctematmsauum
OOCTUMHYTbIX HAY4YHO-TEXHUYECKUX pPeLUeHUN
ONs MOCTAHOBKM KPaTKOCPOUHbIX U [0Nrocpoy-
HbIX Lilefier, MOHMMaHUA 1 opraHmM3auum 3Tanos
peanu3aummn OOCTUXeHUs Lenen. PesynstaTom
paspaboTKn CUCTEMHOro npoekTa OyaeT §B-
NATLCA CO3[aHVe eanHOro Komrsekca mep rno
NPOTUBOAENCTBUIO Pa3NN4YHbIM BUaamM  Ccylle-
CTBYIOLLMX N NOTEHLMANBHbBIX YrpO3 NPUPOOHbIX
N TeXHOreHHbIX (PaKTOpOB, aKTOB HE3aKOHHO-
ro BMeLLaTenbCTBa, B TOM YUCe TepakToB, Ha
MHOIO(PYHKLIMOHANbHbBIX KOMIIEKCax.

CucTtemHbI NPOEKT NPM3BaH Okal3aTb COOewn-
CTBWE opraHam UCMOSTHUTENbLHOM BNacTu B oop-
MUPOBaHUU UHTENSIEKTYanbHON 1 HOPMAaTUBHO-
NpaBoOBOM OCHOBbI MOAAEPXKU MPUHATUSA pe-
LeHnn B 0bnacTu cTpaTternyeckoro yrpasre-
HUSA COLMANbHO-9KOHOMUYECKUM Pas3BUTUEM U
yKpenneHus 6e30nacHOCTU B MUPHOE BpeMs U
B MOOUMM3aLUNOHHbBIA Nepuoa.

The project «&afe Arctic Cluster» is formed on
the basis of systematization of achieved scientific
and technical solutions for setting short and long:
term goals, understanding and estimating of these
goals  stages of realization. The result of the system
project will be creation of a single set of measures
to counteract various types of existing and potential
threats of natural and man-made factors and acts
of illegal interference, including terrorist acts, on

multifunctional complexes.

At present, another security issue is that the regulatory framework
for each area of safety has been set up in general without taking into
account the existence of requirements for other types of safety. As a
result, for FEC facilities, an integrated approach to safety at the level
of regulators is not available and is generally addressed at the level of
the facility owners. While this is not a critical situation for regions with
developed infrastructure, in hard-to-reach faraway regions such as the
Arctic, there is a lack of a systematic, integrated approach to safety of
FEC facilities and industrial enterprises may sooner or later become
destructive factor that could adversely affect the rate of development
of such areas.

On the basis of the foregoing, it would seem advisable to develop
a scientifically grounded approach to the comprehensive provision
of security for the FEC enterprises, which should be based on the
first stage of the amendment of the regulatory documents relating to
the Ministry of Energy; and in the second stage, if positive results are
achieved, to be used to adjust federal legislation. According to the
authors, the following factors can be used for FEC enterprises:

» Total time, labor and cost of designing and developing safety
management systems for all standardized safety areas;

* Total labor intensity of security management in all standardized
security areas;

» Total safety costs for all standardized safety requirements for FEC
enterprises.

The project «Safe Arctic Cluster» is formed on the basis of
systematization of achieved scientific and technical solutions for
setting short and long-term goals, understanding and estimating of
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these goals’ stages of realization. The result of the system project will
be creation of a single set of measures to counteract various types of
existing and potential threats of natural and man-made factors and
acts of illegal interference, including terrorist acts, on multifunctional
complexes.

The system project is designed to assist the executive branch
in developing an intellectual and regulatory framework to support
strategic management decisions on economic development and the
strengthening of security both in times of peace and mobilization.

The approaches proposed by the RAS Commission on Technogenic
Security, discussed above, were confirmed, specified and developed
in the Decree of the President of the Russian Federation of 5 March
2020 Ne 164 “On the Principles of the State Policy of the Russian
Federation in the Arctic until 2035”.

Thus, it can be assumed that the Russian Arctic will create favourable
conditions for optimizing the integration of its interests with those of the
whole country, while at the same time moving towards sustainable
development and ensuring a dignified life for the inhabitants of the
region. ll
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3a 3T rofbl ry6KUHLbI NPOLNYM CNABHBIA NYTb.
MakTHYecKun, 3T0 OHK co3aany hyHAAMEHT IKOHOMUKK
CTPaHbl — HaLW TONAMBHO-3HEPreTUYECKMNii KOMNNEKC, ‘ ‘

B 2020 ropy ucnonusercsa 90 ner Hawemy YHUBEPCUTETY. ' ’

KOTOpbIii U ceropns o6ecne4nBaer 6onee NONOBUHbI
[OXO/0B B Gr0XKeT

| FYBKUHCKNNA
YHUBEPCUTET

[ONTCA Ha PEanuaaLio YrposuHop-
MaLMOHHOM 6630MaCHOCTM.

Co3paHue chakynbTeTa KOMMIEKC-

Hoit 6e3omacHocT TIK no3Bo-

NAeT NpUCTYMUTb K PELLEHUO
npo6nembl HEXBaTKW CreLuanm- : ‘

TaKxe, KaK 1 MHOTMe JecATUNeTUs Ha-
3aj1, Koraa 3afa4un MHAycTpuanmaa-
UMM TpeboBanM CO3MaHNS KOM-
nnekca Hedprerazofobbl4m, ce-
FOAHALLHAS CUTYaLWs B CTpa-

He 1 Mupe TpebyeT obecne-
YUTb HAZEXHYI0 3aLLMUTY W

. CTOB B 06/1aCTH 06ecneyeHus 6e3-
' 6€30MacHOCTb  CNIOXKHEMLLIEI

OMaCHOCTU  KPUTUYECKU BAXKHbIX
06bekToB TIK.

DakynsTeT aKTMBHO YKPENnseT CBA3W C rocymap-
CTBEHHbIMI OpraHami, CWJIOBbIMM BEJOMCTBAMMU,
KOMMAHWAMK 0Tpac/n. Hallm CTyaeHTbI y)Ke NPoXo-
OST NPaKTUKN U CTXUPOBKIA B STUXCTPYKTYpax, 4To
JaeT HaM BO3MOXHOCTb YCTaHOBUTb 0OPATHYH CBSI3b
C NOTEHLMaNbHbIMY paboToaaTensimMn 1 TemM cambiM CO-
BEPLLIEHCTBOBATb MPOrPaMMbl MOATOTOBKY.

@akynbTeT KOMMieKCHOM 6e3onacHocT TIK — y4ebHO-
Hay4HOe 1 aAMUHUCTPATUBHO CTPYKTYPHOE noapasaeneHme My6-
Ka [YGKWHCKOTO YHVBEPCUTETA He COCTABUT TPY/a, a3apaboTHas niara KUHCKOrO YHUBEPCHTETA, OCYLLIGCTBIIAIOLLGS NOATOTOBKY Gakanas-
[2Ke MONOZAOrO CrIeLVanueTa No3BOMMT C YBEPEHHOCTbIO CMOTPETLB GyayLLiee! _POB, MarucTpos i aCMIVIPaHToB N0 LIENOMY PAAY CrieUManbHoCTEN 1 Hanpas-

TeHVil MOArOTOBKY, 06LEAVHEHHbIX EVIHOIA LIeNeBOil YCTaHOBKOI: 06ecneYeHme Bee-
Heo6x0auMOocTb Hanuis Takoro thakyneteta B CTPYKTYpe [YOKUHCKOTO YHUBEPCH-  o6emioLueid, KOMTTIEKCHOMGE30MACHOCTY OTPACTY B LIENIOM, KOMMaHWI 1 OTAeNb-
TeTa CeroAHANPOAVKTOBAHA BPEMEHEM: 32 MOCTIEAHYE FOfibl PESKO BOSPOC YPOBEHb iy ix 06beKTOB TOMIMBHO-3HEPrETUHECKOrOKOMIIEKCA CTPaHbI,
TepPOPUCTHECKONONACHOCTY NS 06bekToB TAK, CyLLIECTBEHHAR 0N PUCKA MPUXO0-

nHeppacTpykTypel TIK oT mo-

CAraTenbCTB Pa3NUYHON NPUPOAbI:
KPUMUHANA, 3KOHOMUYECKMX W MOAMTUHECKUX CaHK-
LA 1 Jaxeteppopa.
BbINYCKHWKN € [y6OKUM 11 BCEOOLEMITIOLLIMM 3HAHM-
€M OCHOB WHCHOPMALMOHHON 6e30MacHOCTUN 3aLLm-
Tbl MHOOPMALIMK, A TaKXKe B 0611aCTI HALMOHAIbHOM 1
3KOHOMUYECKON 6e30MacHOCTU CEerofAHs KpaiiHe BOCTpe-
60BaHbI He TONbKO Ha NPeANPUATUAX HechTEra3oBoro KOM-
MNeKCcaoTPacni, HO M B OpraHax rocyaapcTBEHHOr0 1 MyHU-
LMNanbHOro ynpaseHus.Haiitn paboty ¢ AMNAOMOM BbIMyCKHU-

dakynbTeT Co3faH
peLueHnem Y4EHOro coBeTa
T'y6KMHCKOrO YyHUBEPCUTETA
13 thespans 2018 roga

Ha chakynbTeTe co3gaHbl:
« Kacpeapa 6€30MaCHOCTN LMAPOBON 3KOHOMMKIA 1 YIPABNEHNS PUCKAMMU;
* Kadpeipa KOMMNIeKCHO 6e30MacHOCTU KPUTUHECKIN BaXKHbIX 0ObEKTOB;
« Kadpepa NpaBOBOro 06ecneyeHns 6e30MacHOCTU TOMAUBHO-3HEPreTUYECKOr0 KOMMEKCEA;
« Kathbeapa ynpasieHns 6e30MacCHOCTHIO CITOXHbIX CUCTEM;
* Hay4HO-06Pa30BaTESbHbII LIEHTP HOBbIX MHPOPMALIMOHHO-aHANIUTYECKUX TEXHONOT NI,
* Y4eOHO-METOANYECKMIA LIEHTP MOOWIN3ALIMOHHON NOATOTOBKM N MOOMIN3ALAN.
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