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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 (OMHAHCOBYIO NOAAEPXKKY POCCUNCKMM U MHOCTpaHHbIM HIMO ansa peanusauun
NPOEKTOB B cahepe Nyo6an4HoOn gunaomatmm;
*  NPOBOAUT COBCTBEHHbIE MPOrPaMMbl U MPOEKTbI 4151 MOMOABIX SKCNEPTOB, NONUTONOMOB,
06LLIECTBEHHNKOB U XYPHANNCTOB;
*  B3aMMOLEWCTBYET C UCCIIEQOBATENLCKUMMU LIEHTPaMU B paMKax aHanuTuyeckoro
obecneyeHns BHeLLHeN nonutuku Pocecuu;
*  CMOCOGCTBYET CO3OaHUI0 AUCKYCCMOHHBIX MoLLafoK B Poccun 1 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;
e 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 | Feom the editor

YBAXKAEMbIE YNTATEJIN!

VYBaxkaemble yitarenu!

B nocnepgHwve rogel, HECMOTPSA HA COXPaHSIOLLMECS CIOXKHOCTU B OTHOLLIEHWSIX MEX-
Jy KpYnHenLwnmMm gepxxasamu, COTpyAHNHECTBO B APKTUKE MPOOOMKaeT pacLumpseT-
CSl U JOMONHATCSA HOBbIMM NEPCMNEKTUBHBIMU HanpasneHuammi. OOHUM U3 HUX SBNAET-
Cs pa3BuTMEe MHAPOPMAaLIMOHHOW MHAPPACTPYKTYPbl APKTUKM, pasMeLLieHne MexayHa-
pOaHbIX AaTa-LieHTPOB M NpokKJiafaKa onTuHeckoro kaéens no gHy CesepHoro Jlegosu-
TOro okeaHa. VIMeHHO 3T BOMPOChI M ABASIOTCS KIMHOYEBbIMM B HOBOM «Arctic review».

Bbl nepxxuTe B pykax y>ke natbiil Homep «Arctic review» — opuupmansHoro nsgaHus
Me>xgyHapogHOro aKCnepTHOro coeera no cotpyaHudectsy B ApkTuke (IECCA). Haw
XYpHan y>e ctan npuaHaHHbIM B 3KCMEPTHOM cpefe U3faHneMm, KoTopoe no3BosseT
aBTopam AOHECTU A0 LUMPOKON 06LLECTBEHHOCTN COBCTBEHHbIE B3rNsbI MO HaMbonee
aKTyaslbHbIM BONpocaM MeXayHapogHOro COTpyAHMYECTBa B APKTUKE.

Monaraem, 4To HaLwLm yeunms 6ygyT BO3HarpaXkaeHbl, M B3aMMOBbIrOQHOE MeXAyHa-
poJHOE COTPYOHNYECTBO B APKTUKE ByOeT yKpennaTses.

Yaoauu!

Cepreii lpuHseB,
rnaBHbIV pegakTop

DEAR READERS!

Last years, in spite of existing tensions between major powers, cooperation in
the Arctic is expanding and there are new spheres to cooperate. One of them is
Arctic information infrastructure development, locating of the international data-
centers and laying of the undersea fiber optic cable in the Arctic Ocean. These
questions are the main in that “Arctic review” edition.

You are holding the fifth issue of the “Arctic Review” — official edition of the Inter-
national Expert Council on the Cooperation in the Arctic. Our journal is recognized
by expert society and allows authors to express views on the most burning interna-
tional questions and problems concerning cooperation in the Arctic.

We suppose our efforts will be rewarded and mutually beneficial international
collaboration in the Arctic will strengthen.

Best wishes to all readers!

Sergey Grinyaev,
editor-in-chief
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[Tpe3npeHT Poccuinckon ®epepauun
Bnagumup Bnagumuposud MyTuH

«Y)XXe B 3TOM
rogy HamepeHol
NOAroToBUTH

U NPUHATD

HOBYIO CTpaTeruio
pasBuTus
poccuicKon APKTUKK
no 2035 ropa...»

Poccwvickasi egpepaymsi npogomkaeT akTUBHYIO ro-
CYAapCTBEHHYIO TMOJIMTUKY 10 KOMITIIEKCHOMY OCBOe-
HUO n pas3BuTnio Apktnku. ObLyas JinHUS Ha paumo-
HallbHoe MCriosib30BaHWe MpUpPoLaHbIX pecypcos, obe-
criedeHne 3Ko/Iorm4yeckori 6e30oracHoCcTy u yCcTon4m-
BOro pasBuUTUsS PervoHa BKIIHOYaeT B cebs1 KOMII/IEKC-
HblEe peLLeHVsi B 0651aCTV TPAHCTOPTHOrO 06eCreqYeHus
M BbICTpanBaHWsi COBPEMEHHOV MHGDPACTPYKTYPbI.

B npenasepun npenceparensctea Poccun B Ap-
KTndeckom cosete ¢ 2021 roga COCTOAICA MATbIV
MexgyHapofHbIvi hopyM «ApPKTUKA — TeppuTopus
Avarnora», B pamMKkax KOTOporo OblsiM 0603Ha4eHbl
rNPUOPUTETLI 10 CTPaTErnMn pPasBUTUS POCCUVICKOM
ApkTuku go 2035 roga.

«Y>e B 3TOM rofly HamepeHbl MOAroTOBUTL U Mpu-
HATb HOBYIO CTpaTernto pasBuUTUS POCCUNCKON Ap-
KTukM 8o 2035 roga. OHa pomkHa 06beaNHUTE MEPO-
NPUATUA HaLLIMX HaLMOHAamNbHbIX NPOEKTOB 1 rocyaap-
CTBEHHbIX MPOrpamMMm, MHBECTULMOHHbIE MNaHbl WH-
hpacTpyKTYpPHbIX KOMMaHWIA, NporpamMmmbl pa3BUTUS
apKTUYECKMX PEMMOHOB M rOPOAOB <...>

Oco60e BHMMaHWe — pa3BUTUIO TpaHcnopTa v apy-
ror ONMOPHOM MHAPACTPYKTYPbl. XOPOLLO MOHUMAEM,
4YTO 3TO OCHOBa, Heobxogumas 6asa ans OyayLimx
WHBECTULNI N BUIHEC-UHULMATUB>.

Bbictynneune lpesungenta Poccun B. lMytnHa
Ha nneHapHom 3acepgavun V MexayHaponHoro
apKTnyeckoro ¢popyma «ApKTUKA — TeppUTOPUs
Awnanora». 9 anpens 2019 roaa.

Uctoynnk: http.//www.kremlin.ru/events/president/
news/60250

B 6rukaviLued nepcriektnse rnpegronaraeTcs takxke
CyLL|ECTBEHHOe HapalymBaHne 0O0bEMOB rpy30riepeBo-
30k o CeBEepHOMY MOPCKOMY ryTv. HecmoTpsi Ha reo-
MO/IMTUHECKNE YCTPEMIIEHUNS OTAETbHBIX CTPaH, B 4acT-
HOCTV aMmepuKaHCcKov cTopoHbl, CMI ocTaercsi cTpate-
MMYECKU BaXKHOW L7151 PErMOHA TPAHCMOPTHOU TPaH3UT-
Hovi apTepmeli. B aTovi cBsian ocoboe 3HadeHve rnpuoo-
peTaeT BOrpoc pasBuTUs MOPTOBOU MHEPAaCTPYKTYPbI
apKTUYECKOIO NMoBEPEXDS.

«[n1s Toro, 4T06b! 3TOT r7106as1bHbIN TPAHCIOPTHbLIN
Kopugop paboTta’si Ha MOJIHYH0 MOLLHOCTb, 6yAem pas-
BUBaTb KOMMYHUKALMOHHYIO M 6eperoByto MH@pa-
CTPYKTYPY, BKJIIOYasi MOPTOBbIE MOLLHOCTH, CPEACTBA
HaBuraymm, MeTeoHabioaeHunsi, obecre4eHns 6e30-
racHoOCTY KOMMEPYECKOro rnyiaBaHus.

lMpurnaluaem HaLLmx 3apy6exHbIX NapTHEPOB K COo-
BMeCTHOV paboTe o co3[aHuIo NopToB-xaboB B KO-
HeYHbIX ToYKax Tpaccel. Vimeto B sugy MypmaHckuii
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TPaHCMOPTHbIVN y3€s1 1 NMoPTOBYHO MHGDPACTPYKTYPY B
lNetponasnoBcke-Kamyarckom. Kpome Toro, Hame-
PeHbl MOAEPHN3NPOBATb raBaHn apKTUHECKOro ro-
b6epexbs, BKIOHas BO3MOXHOCTY AJ7is OpraHu3aumm
1epeBo30K «peKka — Mope».
Bbictynnenue lNpesugeHtra Poccun B. [NyTtnHa Ha
nneHapHom 3acepaHun V MexagyHapoaHoro ap-
KTu4eckoro ¢popyma «ApKTuka — TeppUTOpus An-
anora». 9 anpesns 2019 roga.

Wcroqnnk: http//www.kremlin.ru/events/president/
news/60250

B ycrioBusix MHTEHCUMBHOW LnghpoBu3aLmm poccuii-
CKOV 9KOHOMUVIKM MOLAEPHUNPYIOTCSA MOAX0LAb! K peasiv-
3auum MacLLUTabHbIX apPKTUHECKMX MPOEKTOB. B YacTHo-
CTU, Pa3BNBAETCSA KOHLENUUS «UHTEIIEKTYasIbHbIX Me-
CTOPOX[EHWV», BHEAPSIOTCS TEXHOIOMMU UCKYCCTBEH-
HOro MHTENNIEKTa [J151 MOBbILLIEHVS] HAAEXHOCTU Bese-
HWSI TEXHONTIOMMHYECKMX MPOLECCOB Ha HETErasokoH-
JeHcatHbIXx MecTopoxpaeHusix KpaviHero Cesepa. B
CBOI o4epefnb, rocyapcTso BCECTOPOHHE MNOAAEDXKM-
BaeT NpUMeHeHVe B MepefoBbIX apKTUHECKUX MPOEK-
Tax UHTESINIEKTYalIbHbIX CUCTEM M POOOTOTEXHUKU.

OThenbHOro BHUMAaHUsi B 9TOM CBSI3U 3acCrlyXuvBa-
€T pasBuTne cUCTeM CBS3U B APKTukKe. PelueHve 3a-
Aaqm rio obecrie4eHVo KOMMYHUKaLumM B pervoHe nvie-
€T CJIOXKHbIN TEXHUHECKUU XapaKkTep, BeAb OO0JIbLLIVH-
CTBO COBPEMEHHbIX CI1yTHUKOBbLIX CUCTEM HE paboTaeT
ceBepHee 70-41 napannenn. B 1o xe Bpems 6osbLuas
yacte cypoxofcrea no CeBEPHOMY MOPCKOMY MyT
OCYLLIeCTBIISETCA UMEHHO TaM.

«[Jo koHya roga 6ygyT 3anyLyeHbl Ba MOLEPHU-
3UpoBaHHbIX CriyTHUKa cBsian cepumn «MepuanaH-M».
lMomumo atoro, 3aBepLUMTCS hopMmpoBaHue opou-
TasIbHOU rpynnupoOBKU BOEHHOW cBs3n «bnarosect»
B COCTaBe 4YEeTbIPEX KOCMUHECKMX annaparoB. 3710
[acT BO3MOXHOCTb PAaCLUMPUTh 30Hbl [OCTYNHOCTH
CryTHUKOBOW CBSI3N Ha Tepputopun Poccumn n 3a eé
npegenamu, B ToM 4ucsie B APKTUHECKOU 30HE».

BbicTtynnexnne MuHuctpa o60poHbi P® C. Llion-
ry Ha 3acepavmn Konnerun MuHuctepctBa o60-
poHbl Poccun. 31 masi 2019 ropa.

Wctoqnnk: https.//function.mil.ru/news_page/country/more.
htm?id=12234305%40egNews

Takum 0b6pa3oM, o0becreqeHne SKOHOMUHECKUX WH-
TepecoB Poccun v MexzayHapoaHoe COTPYAHNYECTBO
B ApKTUKe TpebyeT LierieHarpaBieHHoV paboTsl I10 Le-
JIOMy psifly BOMPOCOB TPAHCIOPTHOIrO KOMII/IEKCa, Kpy-
TUHECKOV MHGDPACTPYKTYPbl M HABUraUyMoOHHOro obe-
crieqeHus cypoxofcTaa. [anbHevilee passButne cu-
CTeM CBSI31, KOMMYHUKaLIMA U1 YrpaBieHusi, B TOM HuC-
J1e ¢ NpuBIeHEHNEM MHOCTPAaHHbIX MapTHEPOB, N03BO-
JIUT 06€ecCreqYnTb KOMIIIEKCHYO 6€30rMacHOCTb Mac-
LUTAOHBIX MPOEKTOB, Peann3dyembix Ha MPOCTPaHCTBE

ADKTUKWN. [ |

K T 4 4y e C K 0 ¢

0 6 0 3 p e Hwue o 5 o 2019

President of the Russian Federation Viadimir
Putin: «Already this year we are going to
prepare and adopt a new strategy for the
development of the Russian Arctic until 2035...»

The Russian Federation continues active state policy on the complex development
of the Arctic region. The general line on the rational use of natural resources, ensuring
environmental safety and sustainable development of the region includes integrated
solutions in the field of transportation and building modern infrastructure.

On the eve of Russia’s chairmanship in the Arctic Council in 2021, the fifth
International Forum “The Arctic: Territory of Dialogue” took place, during which priorities
for the development strategy of the Russian Arctic until 2035 were outlined.

“Already this year we are going to prepare and adopt a new strategy for the
development of the Russian Arctic until 2035. It should combine the activities of
our national projects and government programs, investment plans of infrastructure
companies, programs for the development of the Arctic regions and cities <...>

Particular attention is the development of transport and other supporting
infrastructures. We are well aware that this is the basis, the necessary basis for future
investment and business initiatives”.

Speech by Russian President Viadimir Putin at the plenary meeting of the
V International Arctic Forum "The Arctic: Territory of Dialogue”. April 9, 2019.

Source: http://www.kremlin.ru/events/president/news/60250

In the near future, a significant increase in freight traffic along the Northern Sea
Route is also expected. Nevertheless geopolitical efforts of some countries, particularly
American partners, the NSR is still strategically important for the region transport transit
corridor. In this regard, the development of the port infrastructure of the Arctic coast has
particular importance.

“In order for this global transport corridor to work at full capacity, we will develop
communication and coastal infrastructure, including port facilities, navigation, meteo-
observation, and safety of commercial navigation.

We invite our foreign partners to work together on the creation of hub ports at the end
points of the route. | am referring to the Murmansk transport hub and port infrastructure
in Petropavlovsk-Kamchatsky. In addition, we intend to modernize the harbors of the
Arctic coast, including the possibilities for organizing “river-sea” transportation”.

Speech by the President of Russia Viadimir Putin at the plenary meeting of the
V International Arctic Forum "The Arctic: Territory of Dialogue”. April 9, 2019.

Source: http//www.kremlin.ru/events/president/news/60250

In the conditions of intensive digitalization of the Russian economy, approaches to
the implementation of large-scale Arctic projects are being modernized. In particular,
the concept of “intellectual fields” is being developed, artificial intelligence technologies
are being introduced to increase the reliability of technological processes at oil and gas
condensate deposits in the Far North. Thus, the state fully supports the use of intelligent
systems and robotics in advanced Arctic projects.

Special attention in this regard deserves the development of communication systems
in the Arctic. The solution to the task of ensuring communication in the region is of a
complex technical nature, because the majority of modern satellite systems do not
work north of the 70th parallel. At the same time, most shipping along the Northern Sea
Route takes place there.

“Until the end of the year, two upgraded communications satellites of the Meridian-M
series will be launched. In addition, the formation of the orbital group of the “Blagovest”
military communications as part of four space vehicles will be completed. This will
provide an opportunity to expand the availability areas of satellite communications in
Russia and abroad, including in the Arctic zone”.

Speech by the Minister of Defense of the Russian Federation Sergei Shoigu at a
meeting of the Board of the Ministry of Defense of Russia. May 31, 2019.

Source: https.//function.mil.ru/news_page/country/more.htm?id=12234305%40egNews

Thus, ensuring the economic interests of Russia and international cooperation
in the Arctic requires focused work on a variety of issues of the transport complex,
critical infrastructure and navigation support of navigation. Further development
of communications, communication and management systems, including active
participation of foreign partners, will ensure the integrated security of large-scale
projects implemented in the Arctic region.




R

Jlpobaemst u nepcnekmubBol unmearekmyaibHoil yugppobusavuu Apkmuku

06L1as NPOTSHKEHHOCTb apKTH- Ha nonto MexayHapoaHbIX N0ABOAHbIX KaOeNbHbIX Ce- "y
Iﬂ @@@@ 4eCKOro kabens COCTaBUT 0KOJIO @5@/@ Ten npuxoamTcs cebiwe 95% MupoBoro o6bEma nepe-

10 000 Km Jla41 NaHHbIX

New Arctic cable will be about 95 % of the world data connection is provided by

10 000 km international undersea cables
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icnonb3oBaHne HOBOW CEBEPHOI BbICOKOCKOPOCTHOW ONTUYECKOW K-
HUW NPUBELET K YMEHbLLEHUIO 3afepXKu Ha 25-40% OTHOCKTESIbHO

KNaccu4eckoi XHOW NuHuK
The new northern connection between Europe and Asia would bring
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MpobAaembli

n nepcneKkTusbl
UHTEANEKTYaAbHON
undpposuszaunn
ApKTUKH

ApKTMKa N MOPEXO3ANCTBEHHAA OEATENbHOCTb HEPa3pbIBHO CBA3aHbl MexXay
cobon. Kak n3eecTtHo, ApKTuKa — 3TO KPYMHEWLLWW PErMOH NIaHEeTbl C HETPOHY-
TbIMW 3anacamu yrneBogopoaoB Ha 3emne, 601bLuas YacTb KOTOpbIX, 84%, Ha-
xoguTtcs Ha wenbge CesepHoro JlegoButoro okeaHa. Poccusa o6nagaet 601b-
e 4acTbio apKTndeckoro wenbda wmprHor o 1300 KM, KOTOPbIA CIyXUT
KIHO4YEeBbIM Pe3epBOM MOSE3HbIX MCKONaeMbIX MUPOBOro 3Ha4veHus. Ero ocsoe-
HWe npepnonaraeT, ¢ OQHOM CTOPOHbI, HanM4ne MOPCKUX TEXHOMNOrM pa3Bea-
KM 1 0o6bl4n, a ¢ apyron — obecnevyeHre ctabuibHOM 1 6e30nacHon nepeBos-

KW yrnesogopoanos MOPCKUM TPaHCMOPTOM.

Onepckuii Buktop AnekcaHppoBuy,
pykoBoauTenb paboyen rpynnsl MapuHert
HaunoHanbHOM TEXHONOTMYECKOM MHULMATUBDI

5
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MomMnMO 3TOro, ApKTUKa Cy>XWUT OOMOM Ansi
Lenoro psga MOPCKUX GUOMOrm4ecknx BUOOB,
VMMELLUX KaK KOMMep4eckoe, Tak U Npupoaoc-
6eperartesnbHOe 3Ha4eHue: 30ecb cocpeaoToye-
HO 6oree 25% BUOOB OTpAga NococeobpasHbIX
pbI6, O6LUMPHbIE MONYNALMM MOPXEN, TIofNIeHel
W pasnmyHbIX KuToobpasHbix. [MoaTomy Bonpo-
Cbl COXpPaHEHUA MOPCKOW 3KOMOrmmn, yCToM4nBO-
ro pasBuTUSA MPOMbICIA U NPOM3BOACTBA Pblb-
HbIX PECYPCOB TaKXe WMelT CyLleCTBEeHHOe
3Ha4YeHune ansa pas3suTUA APKTUKU B LIENTOM.

B pernoHe npounssoguTca npopykuus, obe-
cnevmBatoLas okono 11 % HauuoHanbHOro oo-
xopa Poccun po 22 % o6béma obLiepoccun-
CKOro 3aKcrnopra: oTcioga TpaHCnopTUpyoTes
3HaunTesNbHblE 06BLEMBI Cbipbsl N BBO3ATCS MPO-
MbILLNIEHHAsA NPOAYKUMSA U NPOAYKTbI, HEOBXO-
OuMble ONA  YOOBMETBOPEHUs MNOTPeGHOCTEN
MECTHOro HacefieHnss — n nx nepesoska Mnon-
HOCTbIO 3aBMCUT OT BOOHOro TpaHcnopTa. Mop-
CKOW TpaHcnopT obecrneynBaeT NepeBo3Ky OKo-
no 90% Bcex rpy3oB Ha rrnaHeTe, ABMfAACL ca-
MbIM 3KOHOMMWYECKW BbIFOAHBbIM U HaZEXHbIM

-

-
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3NEMEHTOM rnobanbHon nornctuku. Cyue-
CTByIOLLaA rpy3osas 6asa, cocpefoto4eHHas B
akBatopum CMI1 1 npunexatlen tepputopuu,
obecneyuna 3HauMTeNnbHOE yBenn4yeHne oobLe-
Ma MOPCKUX NepeBO30K B ApKTuKe. Knioyeson
BOMNPOC MpW TPaHCNOPTUPOBKE MPy30B MOpPEM —
obecrnedeHne 6e30MacHOCTN CydoxoAcTBa Ha-
nM4MemM Heo6X0OUMON HaBUrauMOHHOW, NOpPTO-
BOM M NOWNCKOBO-CNacaTtesibHOM MHPpaCcTPyKTy-
pbl Ha NpoTs>XeHUn Bcero CeBepHOro MOpCKoro
nyTW, a Takxe passutue nota cynos NefoBo-
ro knacca. VimeHHo B uensix o6ecneyeHuns 6es-
OnacHOCTU CyaoxoacTea 1 hopmmpoBaHms 6na-
FONPUSATHBIX YCMOBUSA ONS1 TPAHCMOPTHBIX KOM-
naHuin Poccusi akTBHO BeAeT AeATeNlbHOCTb No
06HOBMNEHNO MHpacTpykTypbl CMI1 1 npune-
raroLmx TeppUTOpUNn.

MosiBNAOTCS HOBblE BO3MOXHOCTU M ANs cer-
MEeHTa apKTU4eCcKMUX Kpyu3oB, rge cendac npo-
NCXOAMT B3PbIBHOW pOCT. Tak, peHnaHguto no-
ceLlaloT okono 65 ThiCAY YenoBek B rof, MbIC
Hopga-Kan (Hopeerusi) — 110 TbicAY YenoBex,
HopBexXckuin octpos LLnuubepreH — 80 Tbicay
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New marine
technologies - key to
the Arctic development

Victor Alexandrovich Olersky
Head of the Marinet group of the National Technology Initiative

The Arctic and maritime activities are inextricably connected.

As we know, the Arctic is the largest region of the planet with un-
touched hydrocarbon reserves, most of which, 84%, is located on the
shelf of the Arctic Ocean. Russia possesses most of the Arctic shelf up
to 1300 km wide, which is a key reserve of world mineral resources. Its
development involves, on the one hand, the availability of offshore ex-
ploration and production technologies, and, on the other hand, stable
and safe transportation of hydrocarbons by sea.

In addition, the Arctic is a home for a number of marine biological species
that have both commercial and environmental importance: there are more
than 25% of the species of salmon-like fish, large populations of walruses,
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seals and various cetaceans. Therefore, the issues of preserving the marine
ecology, sustainable development of fishing and production of fish resources
are also of vital importance for the Arctic development.

The region gives products that provide about 11% of Russia’s national in-
come and up to 22% of total Russian exports. Significant volumes of raw ma-
terials are transported from the Arctic, and industrial products are imported to
meet the needs of the local population — and this transportation is completely
depends on marine transport. Marine traffic provides transportation of about
90% of all cargo on the planet, being the most cost-effective and reliable ele-
ment of global logistics. A huge cargo base concentrated in the Northern Sea
route and on the adjacent territory lead to significant increase in maritime traf-
fic in the Arctic. The main problem connected with overseas transportation is
ensuring the safety of navigation by providing necessary port, navigating and
search-and-rescue infrastructure throughout the Northern Sea Route, and by
the development of an ice class fleet.

There are new opportunities for cruises in the Arctic, where we can wit-
ness an explosive growth. About 65 thousand people visit Greenland, Cape
Nord-Kap (Norway) — about 110 thousand people, the Norwegian island of
Spitsbergen — 80 thousand people a year. The Russian sector of the Arctic is
not the exception — its attractiveness directly depends on the guarantees of
the passenger’s safety on cruise ships.

Thus, we can confidently say that the Arctic development depends on the
progress of the marine industry in the region. And a key role in the Arctic
marine industry development belongs to the new marine technologies that
will ensure economic efficiency and integrated security in the difficult climatic
conditions of the region.

Takum 0OpasodM, MOXHO AOCOJMOTHO YBEPEH-

HO TOBOPMUTD, YTO OCBOCHUE APKTHUKI HENOCPEH-
CTBCHHO SABUCHUT OT PASBUTUI MOPCKOW OTPACIN.
A KJIOUEBYIO POJb B MOPCKO OTPacu APKTUKY
OYIyT UrDATh HOBEIC MOPCKUES TEXHOJOINUH, KOTO-
PBIC 0OECIEYaT SKOHOMUUCCKYIO SPEKTUBHOCTD
1 KOMILICKCHYIO OS80MAaCHOCTb B CJOKHBIX KJUMA-

TUUCCKUX YCJIOBMQX pCFI/IOHa
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YyenoBekK B rofl. Poccunckum cektop ApKTUKU He
ABMIAETCA NCKITHOYEHMEM, HO ero rnpuBieKkaTerb-
HOCTb HanpsiMyto 3aBUCUT OT rapaHtuim 6e3o-
MacHOCTU MaccaxXwupos, MyTeLEeCTBYIOLNX Ha
KPYM3HbIX Cydax.

Taknm 06pa3om, MOXHO abCoSOTHO YBEpEeH-
HO roBOPUTB, YTO OCBOEHWE APKTUKN HEMocpea-
CTBEHHO 3aBWCUT OT Pas3BUTUA MOPCKOW oTpac-
nn. A Kn4YeBylo porib B MOPCKOW oTpacnu Ap-
KTUKM 6yOyT Urpatb HOBble MOPCKUE TEXHOJO-
rMu, KoTopble obecrieqar SKOHOMMUYECKYI -
PEKTUBHOCTL N KOMIMIEKCHYI0 6e30MacHOCTbL B
CINOXHbIX KIIMMaTU4YeCKUX YCIOBUAX PpernoHa.

Hanuune pasBuTbiX MOPCKUX TEXHONOTUI fAB-
nAeTcs BaXHbIM YCITOBUMEM OCBOEHMUA APKTUKU
1 obecriedyeHus cyBepeHnTeTa Hag apKTUYecku-
MU pecypcamu. Mbl y6exgaemcsi B 3TOM Cel-
Yyac — B YCIOBUAX COXPaHSAIOLLIENCA 3aBUCUMO-
CTN 3apybexHbIx TexHonorum. K coxanexHuto,
Mbl BbIHY>XEHbI UCMONb30BaTb aMepuKaHCKue
N eBpOrenckne CepBUCHbIE KOMMAHUM U Tex-
HOMormn ana opraHmnsauum paboT Ha Lwernbge.
Halum apkTnyeckue cyga ocHallaroTCsl HOpBEX-
CKUM, (PUHCKMM N HEMELIKUM 060pyfaoBaHVEM.
Mbl ncnonb3yem 3apy6exHble cpefcTsa Aans
MOPCKOM HaBuraumm n CBA3N B pernoHe.

HoBble TexHonorMmM no3BONAT OcCBauBatb
MOPCKME MPOCTOPbI Ha MPOTSXXEHUN BCEN UCTO-
pun YenosevecTBa: Ha4YMHaa C UCMosb30BaHUA
Cunbl BeTpa, a 3aTeM U rnapa, U 3akaH4iusas
A0EPHBIMU CUIOBLIMM YCTAHOBKaMu, KOTOpble
NCNosb3YITCA Cenyac TONMbLKO BO IOTE U HU-
raoe 6onblue. HaunHas ot ckadaHapoBs, KOTopble
6b11K BriepBble U306peTeHbl UMEHHO aAnsa pabo-
Thbl YenoBeka nog BOAOW, U 3akaH4MBas NoABO-
OHOM pOBOTOTEXHUKOW, KOTOpas npuasaHa Te-
nepb 3aMeHUTb YesioBeka M JoKHa padoTatb
B cpefe, rge HeT MpuBbIYHLIX CUCTEM MO3ULM-
OHMPOBaHWSA, HET paguoceasun, roe cuna Apxum-
Mepga criocobHa co3faTb HEBECOMOCTb, a AaB-
neHve — pasgaBuTb faxe camble CTOMKNE KOH-
cTpykumn. OkeaH — Takasl Xe CrnoXxHas 1 onac-
Has Ons 4YenoBeka cpefa, Kak 1 KocMoc, OcBoe-
HWe 1 nccnegoBaHns KOTopon TpebyeT 0CobbIX
N CITOXHbIX TEXHOOMUMA.

MMeHHO B uensx NpoaBMXXeHWsi Ha BHELUHWe
PbIHKM MOPCKUX OTEYECTBEHHbIX TEXHOSOrNA B
pamMkax HaunoHanbHOM TEXHONOrM4eCKON UHK-
umnartmebl 6bina cosgaHa Pa6oyas rpynna Mapwu-
HeT. Ha ocHoBe aHanusa rno6anbHbiX TPEeH40B
n nmetoLierocst B Poccnm Hay4HO-TEXHNYECKOro
3afena 6bIn onpeperieHbl NPUOPUTETHbIE Ha-
npasfieHnss B «[OOPOXHOW KapTe» MapuHer,
opo6peHHon lNpesnanymom Coseta npu [lpe-
3npeHTte Poccuiickon ®epepalium No MOLEpPHU-
3aumMmM 3KOHOMWKM U WHHOBALMOHHOMY pasBu-
™0 B 2016 r.:
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* Ludposas HaBurauus: peweHva gns
e-HaBurauuu, 6e33kmMnaxHoro cynoBoOXAeHWs,
CEePBUCHI OaHHbIX U NX NHAPACTPYKTYpa, CiyT-
HVMKOBbIE U Ha3eMHble (MOPCKUE) TENEKOMMYHM-
Kauuu, KOMMJeKkcHas asToMaTu3auus pbiGHOro
NnpoMmbICa, peLleHns A 9KONormMyeckoro Mo-
HUTOPWHra, MOMUCKOBO-CnacartesnibHoOM WHpa-
CTPYKTYpPbI C UCMONb30BaHNEM CPefCcTB U cep-
BUCOB e-HaBurauuuy;

* TexHonormm OCBOEHWUSI PECYPCOB OKeaHa:
3KOMOrn4eckne n KOMMep4eckn addekTus-
Hble TEXHOSIOrMYEeCKNe peLleHust AN MOPCKOW
3HEepreTuKu, TEXHOMOrMN reopassefkun, UHXe-
HEPHbIX U3bICKAHWUA N KapTMPOBaHUA MOPCKOro
OHa, cpefcTea NogBOL4HOWN CBA3W U MO3ULIMOHK-
poBaHus, nogsogHas pob6oTOTEXHMKA, TEXHONO-
MU MHOYCTPUANbHOrO OCBOEHUS BOAHbLIX 6UO-
pecypcoB, BKIOYas peLleHns Ona akBakymnbsTy-
pbl 1 rNy6oKon nepepaboTkM GMOPeCypPCoB;

* VHHOBaUMOHHOE CYOOCTpPOEHWE: HOBblE
TUMbI CYOOB, BKIOYas CKOPOCTHOW TpaHCnopT
W cyda nefoBoro Knacca, SHeproageKTUBHbIE
cyna, Opy>XeCTBeHHble OKpy>KatoLLen cpefe, ne-
pefoBble MaTepuarbsl U TEXHONOrMn cygocTpoe-
HWUSI U PEMOHTA.

* Pa3BuTne 4enoBe4veckoro Kanvrana: HoBble
MeTOoAbl U TEXHONOrMU 06YyYEHUS 1 MOATrOTOBKM,
HOBblE CreuManbHOCTU ANA HOBbIX TEXHOOMMin
MOPCKOM OTpacnun, nonynspusaums v npusne-
YeHne MOJIoeXu B OTpachb.

C camoro Havana pesdTeflbHOCTVM npedycma-
TpuBanachb CBfi3b Mexgy nnaHamy MapuHet u
3afja4amMn OCBOEHUS ApPKTUKWU: HOBblE TEXHOIO-
rmm MapuHeT [omkHbl 06ecrneYmTb TEXHOSOrM-
YeCKYl0 He3aBMCUMOCTb W KOHKYPEHTOCNOCo6-
HOCTb Poccun B OCBOEHUM apKTUHEeCKoro peru-
OHa, a VX NpakTU4eckoe NpUMeHeHne B apKTu-
YeCKMX MpoeKTax [OOPKHO CTaTb MacluTabHOW
nnaTtdgopmMon Ons anpobupoBaHus, oriepexato-
LLero BHeApeHUs N TUPaKUpoBaHNA — KOTOpble
HeOo6X0oUMbI A1 YCNELLUHOro BbiIXoa KOMMNaHum
MapuHeT Ha MeXOyHapOOHbIA PbIHOK.

[MpuopuTeTHoe 3Ha4YeHWe 3[decb MMeeT Ha-
npasneHve Ludposort Hasuraumm, KoTopoe
6bI110  0603HAYEeHO cTpaTerndeckon 3agadven
MapuHeT 3agonro OO MOSIBMEHWs TpeHda Ha
undppoBmnsaunio IKOHOMUKM Poccuu.

[na CnoxHbIX U MepemMeH4MBbIX YCroBui Ap-
KTUKW BaXKHOE 3Ha4YeHWe NMEET ornepaTuBHOCTb U
nosiHoTa rmapoMeTEeoPOIorMyeckon nHdopmaLmm.
U 3peck B pamkax MapuHeT peanuayeTtcs psag yHu-
KaJlbHbIX MPOEKTOB, YXXe CerofHs BOCTpeboBaHHbIX
He Tornbko B Poccum, Ho 1 3a py6exxoM. Tak, B KOH-
ue npowsioro roga komnaHunen «CKAHIKC», oa-
HUM 13 NMOEPOB B 06NacTy CNYyTHUKOBOIO ANCTaH-
LMOHHOMO 30HAMpOBaHMs 3emnu, Obl 3anyLleH
Mopckoi noptas, NpenocTasnALLNA YHUKASTb-
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Thus, we can confidently say that the Arctic
development depends on the progress of the
marine industry in the region. And a key role in the
Arctic marine industry development will play the
new marine technologies that will ensure economic
efficiency and integrated security in the difficult
climatic conditions of the region.

The high marine technologies are the key factor to the Arctic development
and ensuring sovereignty over Arctic resources. We understand it today in
terms of our dependence on foreign technologies. Unfortunately, we have to
use American and European service companies and technologies to orga-
nize work on the shelf, our Arctic vessels are equipped with Norwegian, Finn-
ish and German equipment. We use foreign facilities for maritime navigation
and communications in the region.

New technologies allow discovering the seas throughout the history of
mankind: starting with the use of wind power, and then steam and ending
with nuclear power engines, which are now used only on ships and nowhere
else. Starting from airtight suit that was engineered specifically for work-
ing underwater, and ending with underwater robotics, which is designed to
replace human and to work in an environment without familiar positioning
systems, without radio communication, where the force of Archimedes can
create weightlessness, and pressure crush even the most resistant designs.
The ocean is the same complex and dangerous environment for human as
outer space, which requires special and complex technologies.

Development and promotion of marine high technologies is the aim of the
Marinet established as a part of the National Technology Initiative. Based
on the analysis of global trends and the scientific and technical backlog in
Russia, priority areas were identified in the Marinet roadmap, approved by
the Presidium of the Presidential Council for Economic Modernization and
Innovative Development in 2016:

* Digital navigation: solutions for e-Navigation, autonomous navigation,
data services and their infrastructure, satellite and terrestrial (maritime) tele-
communications, integrated automation of fisheries, solutions for environ-
mental monitoring, search and rescue infrastructure using e-Navigation tools
and services;

» Technologies for the development of ocean resources: environmental
and commercially effective technological solutions for marine energy, tech-
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nologies for geological exploration, engineering surveys and mapping of the
seabed, underwater communications and positioning, underwater robotics,
technologies for the industrial development of aquatic biological resources,
including solutions for aquaculture and deep processing of biological re-
sources;

* Innovative shipbuilding: new types of ships, including high-speed trans-
port and ice-class ships, environmentally friendly energy-efficient ships, ad-
vanced materials and technologies for shipbuilding and repair.

* Development of human capital: new methods and technologies of edu-
cation and training, new professions for new technologies in the maritime
industry, popularization and attraction of youth to the industry.

From the very beginning, the tasks of the Marinet and the tasks of devel-
oping the Arctic are foreseen in connection: the new Marinet technologies
should ensure Russia’s technological independence and competitiveness in
the Arctic region, and their practical application in Arctic projects should be-
come a large-scale platform for testing, advancing implementation and repli-
cation — which are necessary for successful entry of the Marinet companies
into the international market.

The priority here is the direction of Digital Navigation, which was outlined
as the strategic objective of the Marinet long before the trend towards digita-
lization of the Russian economy appeared.

As an example, the speed and completeness of hydrometeorological in-
formation is very important for the complex and changing conditions of the
Arctic. And here, within the framework of the Marinet, a number of unique
projects are being implemented that are already in demand not only in Rus-
sia but also abroad. For instance, at the end of last year, the ScanEx com-
pany, one of the leaders in the field of satellite remote sensing of the Earth,
launched the Marine Portal, which provides unique services for monitoring,
forecasting and analyzing ice conditions, weather, movement of objects on
the sea surface, environmental pollution, etc. d. lts customers today are not
only the largest Russian companies, but also foreign consumers.

The “Marlin—Yug” company this year put into trial operation the system
of operational contact hydrometeorological monitoring in the Arctic, provid-
ing the transmission of information from the buoys to users anywhere in the
world with a delay of no more than 10 minutes. Similar buoys have been
already supplied to the University of Tokyo, the German Institute of Alfred
Wegener and others, which allows us to talk about the global demand for

these technologies.

Hble CepPBUChI MO MOHUTOPUHIY, MPOrHO3UPOBAHWIO
N aHanuay nenoBovi 06CTaHOBKW, NOrodbl, OBVKE-
HMIO O6BEKTOB Ha MOBEPXHOCTM MOPS, JKOSormn4e-
CKMX 3arpsisHeHun 1 1.0. Ero knneHtamu yxe ce-
rofHsi SABMSAOTCS HEe TONbKO KPYMHENLLNE POCCUIA-
CKMe, HO U 3apy6eXXHbIE KOMMaHWN.

Komnanwvern «Mapnuh-tOr» atom rogy 3anyLue-
Ha B OMbITHYIO 3KCMNJlyaTaumio cuctema oneparve-
HOMO KOHTaKTHOrO MMAPOMETEOPOSIOMMHECKOrO KOH-
Tpons B ApKTUKe, obecrnevmBaioLLian nepegady vH-
dopmMaumm ¢ 6yeB Nosb30BATENAM B JIIOOON TOHKE
Mupa C 3afepXxKor He 6onee 10 MUHYT. AHanorny-
Hble 6yW y>XXe MOCTaBnATCA TOKUNCKOMY YHUBEP-
cutety, epmaHckomy UHcTutyTa Anbdhpena Be-
reHepa v Ap., 4TO MO3BONSIET FOBOPUTL O HAJIMYMK
rno6anbHOro crpoca Ha 3TY TEXHOMOMMK.

CTouT yNOoMsIHYTb M MPO KPYMHENLLWIA B MUPE MK-
JIOTHBIN NPOEKT TEXHOSOrMI aBTOHOMHOIO M OMC-
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C camoro navaJia JCATCJbHOCTHU

MPC/CMATPUBAIACH CBABD MCK-
1y TiaHamu HapuieT u sajadamm
OCBOCHNA APKTHKY: HOBBIC TEXHO-
Jormn MapuseT 10KHb oOecre-
YUTH TEXHOJOTMICCKYIO HEBABUCH-
JMOCTb Y KOHKYPEHTOCIIOCOOHOCTh
Poccmm B ocBocHMM apKTHISCKO-
IO PCIUOHA, @ X TPAKTHICCKOS
MPUMCHCHUC B APKTUUCCKUX TPO-
CKTAX JIOJKHO CTATh JMACIITAOHOM
MAaTCHOPMON JId anpOSUPORa-
HId, OTICPSKAIOMETO BHCAPCHIA
1 TUP&KUPOBAHUI — KOTOPBIC HE-
OOXOMMBL W YCIIEIHOTO BBIXO-
f1a Komnanmin Hapuner na Mexy-
HAPOJHEBI PHIHOK

TaHLMOHHOIO CyJOBOXAEHUS, KOTOPbIA cenyac pe-
anuayetca nop, arnmgon MapuHeT. B Hem cobpaH
LenbIi KOMMEKC HOBEWLLUMX OTEHECTBEHHbIX TEX-
HOMOrn B 061aCTU 3NEKTPOHHOM HaBurauum, muc-
KYCCTBEHHOIO WMHTENEKTA, OMTUKO-ANEKTPOHHbIX
CUCTEM, CMYTHUKOBbIX CPEACTB CBA3W WU MOHUTO-
pVHra — KOTOpbI OO/MKEH BbiBeCTM Poccuio Ha
nepeoe MeCTo B 3Tol obnactu B mupe. OgHUM r3
Cy[OO0B, Ha KOTOpbIX 6yOeT OCYLLECTBMATLCA Npak-
Tnyeckasa anpobauus 3TUX TEXHOMOMMN, ABMSETCA
apKTM4eckmin TaHkep «CoBkomMdonoTa», OCyLLEeCT-
BSIIOLLIMIA NepeBo3y HepTn B APKTUKE. TO eCTb Mbl
N3Ha4aslbHO YYMTbIBAEM CMELMIMKY apKTUHECKO-
ro perMoHa gJis 6e35KUNaxKHoro CyaoBOXAEHUS.
Onsa obecneyeHns pasBenku Mone3HbIX UCKO-
NaembIX U MHXEHEPHbIX N3bICKaHWUIA HA MOPCKOM
[OHe paspabaTbiBaeTcs Uenbl psf, peLleHunia: ot
YHUKaNbHOrO MO CTEMEHU pas3peLLeHus n one-



paTUBHOCTU KOMIMJIEKCa KapTUpOBaHUs MOPCKO-
ro gHa MIMAK-3D komnaHum «Mopckne MHHOBa-
LUMn» 0O HOBLIX TEXHONOMMIA pasBefKu OT Komna-
HUIA «P-ceHcopc», «OKpaH», «DopT XXl», «[e-
JIMoC» U Op., ONUPAaKOLLMXCA Ha MOLLHBIA Hayu-
HbI 3aeN B 061acTn reon3nKn, rmapoaxkycTu-
KU 1 MIHPOPMALIMOHHbLIX TEXHOSOMNI.

OTgenbHoe 3HadyeHWe WMeEET MNpUMEHEHWe
NnoABOAHbIX POOOTOTEXHUYECKUX CPefcTB Ans
MOHUTOPUHIa U OB6CIYXUBaHUA MMOPOTEXHUYE-
CKWX COOPY>XeHUN, NoABOAHbIX TPy6OonpoBoO0B
M cynoB B ApKTUKe — 1 3fecb B pamkax Mapu-
HeT TakxXe peanuayeTcs Lenbli psg NMpoeKToB.

B o6nactu cygoctpoeHus npuoputeTsl MapuHeT
TaKkXXe BO MHOIOM COBMafaroT ¢ 3aJa4aMu ocBoe-
HUSA APKTUKM, NMOCKOSBbKY B HanpasneHun MIHHoBa-
LMOHHOE CyOoCTPOoeHMe (POoKyC HanpasrieH Ha rie-
[OOKOJbI U CyAa BbICOKOro JIe0BOro Kracca, BKIIo-
Yas crneumanusnMpoBaHHble BCrioMoraTesibHble U
Kpyu3Hble cyda — Tam, rge Poccusi MOXeT ObITb
KOHKYPEHTOCMOCOBHOM Ha MMPOBOM pbiHke. Ouye-
BMOHA GecriepcrekTMBHOCTb KOHKYPEHLMN oTeve-
CTBEHHbIX cygocTpouTenel (Kak U eBpOMenickux)
Ha pbIHKE CTPOUTENBLCTBA CyOOB C HEBLICOKOW O0-
6aBneHHOM CTOMMOCTBIO ¢ Bepdsimu B Kopee,
AnoHun 1 Kutae, Ha [os10 KOTOPbIX ceryac npuxo-
avtes cebllle 75% BCero CTPosiLLErocs TOHHaxXa.

A BOT B CTPOUTENBCTBE NHHOBALMOHHbIX CYL0B
Mbl BrOJSIHE MOXEM U OOMMKHbI KOHKYpUpOBaTh.
Co3gaHne KOHKYPEHTHOrO BbICOKOTEXHOMOMMNY-
HOro OTEeYeCTBEHHOro 060pyAoBaHWA Ons UC-
Nnonb30BaHUA Ha TakuxX cydax, Hapsgy C cosep-
LLIEHCTBOBAHMEM TEXHOOMMn NPOEKTUPOBAHUSA
N CTpouTENbCTBA CyO0B, HarnpaBieHHbIX Ha CHU-
XXeHue TPYOoEMKOCTU — eOUMHCTBEHHO BEpHbIv
nyTb 415 POCCUMCKNX CyOOCTPOUTENEN.

Cenyac B pamkax MapuHeT yxxe 60onee-meHee
HanaxeH npouecc oTéopa 1 NoAAePXXKN Npoek-
TOB MO CO3[AaHWMI0 HOBLIX TEXHONOrUKU, Tenepb
NPUOPUTETHON 3afa4elrt CTaAaHOBUTCA UX onepe-
Xarollee BHegpeHve U TupaxuposaHue. Poc-
CUNCKME MHAPPACTPYKTYPHbLIE NMPOEKTbI B APKTU-
Ke MOTyT M OOMXHbl CTaTb OOHOW U3 KIHO4EBbIX
NIoLaaoK ans 3Toro — Haj 9Tor 3agadvyen Mbl U
6ynem paboTats B 6rvxaiilee spems. Il
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It is worth mentioning about the world’s largest trial project on autonomous
and remote navigation technologies, which is now being implemented under
the Marinet. It contains a wide range of the advanced technologies in the field
of electronic navigation, artificial intelligence, optoelectronic systems, satellite
communications and monitoring — which should bring Russia to first place
in this field in the world. The Sovcomflot Arctic tanker, which carries out oil
transportation in the Arctic, is one of the vessels where practical testing of
these technologies will be carried out. So we initially take into account the
specifics of the Arctic region for autonomous navigation.

There is a number of technological solutions that are aimed at providing
mineral exploration and engineering surveys on the seabed: from unique in
terms of resolution and speed of mapping of the seabed the MPAK-3D of
the Marine Innovations company to new exploration technologies from R-
sensors, Ekran companies, “Fort XXI”, “Helios” and others, relying on a solid
scientific ground in the field of geophysics, hydroacoustics and information
technology.

Another important point is underwater robotic tools for monitoring and ser-
vicing hydraulic structures, submarine pipelines and vessels in the Arctic.
A number of such projects are being implemented with the support by the
Marinet.

In the field of shipbuilding Marinet’s priorities also coincide with the tasks
of developing the Arctic, since in the segment of Innovative shipbuilding the
focus is on icebreakers and high-ice vessels, including specialized auxilia-
ry and cruise ships where Russia can be competitive in this world market.
There is no sense in competition between Russian shipbuilders (as well as
European ones) in the market for the construction of low value-added ships
with shipyards in Korea, Japan and China, which now account for more than
75% of the total tonnage under construction.

While in the construction of innovative vessels we can and should com-
pete. The creation of competitive high-tech domestic equipment for use on
such ships, along with the improvement of ship design and construction
technologies aimed at reducing labor intensity, is the only right way for Rus-
sian shipbuilders.

Today we have already established the process of selection and support of
new technologies development projects within the framework of the Marinet.
Now our priority is advancing implementation of these technologies. Russian
infrastructure projects in the Arctic can and should become one of the key
platforms for this — and we will work on this task in the near future. Il

From the very beginning, the tasks of the

Marinet and the tasks of developing the Arctic
are foreseen in connection: the new Marinet
technologies should ensure Russia’s technological
independence and competitiveness in the Arctic
region, and their practical application in Arctic
projects should become a large-scale platform for
testing, advancing implementation and replication
- which are necessary for successtul entry of the
Marinet companies into the international market
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~ApKTHKa

ApKTnka 6orata npUPOAHbLIMU
pecypcamu. Mo oLeHkam akcrnep-
TOB, TaM Haxogutcs okono 20%
OT 06Llero pecypcHoro 3anaca
Ha nnaHete. Hapogel, 6narorno-
NYy4HO NpoxusaroLymne B ApKTUKe
ThiCAYENeTUAMU, Ha4anm OCBOE-
HWe pecypcoB pernoHe MHOro fneT
Hazad. [lpn atom Heobxoanmo
NOHMMAaTb, YTO HXW B OQHOM OpYy-
FOM PErnoHe HeT Jy4Llero onbita
YCTOMYMBOrO M OTBETCTBEHHOIO
MCNONb30BaHUA MOSIE3HbIX UCKO-
naembix. [ob6blya HedpTM M rasa
nmeet 6onee 4vem 100-neTHIOO
NCTOPUIO U ABNSETCA CaMOW OT-
BETCTBEHHOW BO BCEM MUpe, Ha-
paBHe C rOpHbIM [ernoMm, pbi6o-
NIOBCTBOM M OXOTOM.

lF'yaboHccou Xeipap,
npeacenarens,

ApKTUYECKMNIA 3KOHOMUYECKNIA COBET

201 9

0XJ1d)XKAdE
it @l

EHTpBI.

CerogHs, cynda no nyénukaumsam 8 CMU, MHo-
rme, MoXoxe, CYUTAKT, YTO 4YENIOBEYECTBO B
ornacHocTu. Ho ecnv nocMoTpeTb Ha hakThl, TO
Mbl OCO3HaeM ob6paTHOe — NI0AM HUKorga rnpe-
XOE He Xunu nydwle. 3a nocnegHee pecsAtune-
TMe OOVH MUNNMap 4YenoBeK nepeLuen B cpea-
HUW Knacc 13 Knacca ¢ 6onee HU3KUM YypOBHEM
noxopa. [IporHoaupyeTcs, 4TO ewé asa Mu-
Nnapga 6ynyT OTHECEHbI K cpefiHeMY Kraccy B
TeyeHue crnepyoLimx gecatn net. Hacenenuve
Mupa, Mo OLueHKaMm, OOCTUrHET nuka B 9 Mus-
nnapnos ewe 0o 2040 roga, n K TOMy Bpeme-
HW 6€JHOCTb PE3KO CHU3UTCH, a 0oNs CpeaHero
Knacca 6ygeT npofonxarb pacTu.

Mpn atom okono 90% niofen, nepexomsLmx
B CpefHWn Knacc B TeYeHuwe crnepyrlouimx fe-
catn net, 6yayT xuTb B IOro-Bocto4Hom Asun.
OTO NpMBELET K YBENTMHEHMIO CMpOCa Ha pecyp-
Cbl B ApkTuKe. B aTOl CBA3WN HeyanBUTENBHO,
yto Kutawn, finoHus, FOxHas Kopes n nx cocegm
cenyac cMoTpsAT Ha pecypcbl Ceepa.

Knayc LLIBa6, ocHoBaTtens BceMmpHoro ako-
HOMUYecKoro dhopyma, fan ornpefeneHne «4eT-
BEPTON MNPOMbILLNIEHHOW PEeBOMIoLUN», KOTO-
pasi JoMmKHa paclmnpuTb MacLiTabbl aBToMaTU-
3aummn 1 umMdpoBu3aumMn 1 caenaTb X YacTbio
Hawen noBcegHEBHOM XU3HU. OCHOBOW 3TOro
pasBuUTUA CTaHYT 3HepreTndeckas U KOMMYyHU-
KaunoHHas cdpepbl. A 3HaUUT, pOCT ByAET CyLLe-
CTBEHHbIM B 06€UX BblLLIEHA3BaHHbIX OTPaCNAX.

Mo paHHbIM uMCCnenoBaHUs, npeacTaBieH-
Horo Ha BceMunpHOM 3KOHOMUYECKOM dhopy-
Me B [laBoce B siHBape 3T1oro roga, B 2017 rogy
harta-LeHTpbl yXXe NoTpebnsanu okono 7% anek-
TPOSHEPru1, MPON3BOANMON B MUPE. DTO Npou-
30LUS10 NOCNe HECKONbKUX NeT heHOMEeHaNbHO-
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ranging around 20% of the total on the planet. The utilization of re- &
=1 sources ranges far back as the Arctic has cultures which have existed &
J and thrived for thousands of years. But it is not well known that no
other area has a better track record of sustainable and responsible
utilization. Oil and gas production have over 100 years of history and
is the most responsible anywhere. Mining also, along with fishing and
hunting.

Judging by the media many seem to believe mankind is in peril. If we look
at hard data the contrary is true, man has never had it better. Over the last
decade 1 billion people moved into the middle class from the low-income
segment. Itis forecasted that 2 billion will make the same move over the next
10 years. World's population is estimated to peak at 9 billion around 2040
and by that time poverty will be reduced dramatically and the middle class
will have grown further.

Close to 90% of the people moving into the middle class over the next 10
years will live in South-East Asia. These people will increase the demand for
the resources in the Arctic. As a resultitis hardly surprising how much China,
Japan, Korea and their neighbors are now looking north.
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[lo manHbBLM UCCaCIORAHNd,
NPC/CTaBJICHHOTO Ha Beemmnp-
HOJM DKOHOMUUCCKOM POpy.He
B [laBoce B auBape STOTO T'OAa,
B 2017 rofly JaTa-LCHTPEL yXE
NOTPEOICIN OKOJO 1% DJIEK-
TPOBHCPINH, TPOUSBOUMON B
JUPE. DTO NPOUSOILIO NOCIE
HECKOJBKHX JET (DEHOMEHAD-
HOI'O POCTa: OObEM JAHHDIX,
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Claus Schwab of the World Economic Forum coined the term “the fourth
industrial revolution” that will see automation and digitization expand and
take over our daily lives. The backbone of this development will be energy
and communications systems. The growth is therefore going to be substan-
tial in both areas.

Data centres already used around 7 per cent of the world’s electricity
supply in 2017, according to research presented at the World Economic
Forum in Davos in January this year. That comes after several years of
phenomenal growth: the data produced and stored in the years 2014 and
2015 surpassed all data which had come into existence in the history of
mankind all the years prior. Forecasts from Cisco and other big industry
vendors suggest another threefold increase in the next few years. It is
therefore safe to assume that in the near future data centers will lead most
industries in electricity demand.

Currently, most electricity production is based on coal and gas. These two
carbon-based fuels account for nearly two-thirds of all the world’s electricity
supply, with nuclear and hydro coming in next at around 14 per cent each.
The huge growth in electricity demand can therefore be expected to increase
carbon emissions substantially.

COBJIaHHBIX ¥ COXPAHCHHBIX B
2014 u 201 rofax, npepsome.
OObEM 33 BCC NPESABLYIIUE
TOJIBl UICTOPUM YCJIOBCUCCTRA

ro pocra: o6bem AaHHbIX, CO30aHHbLIX N coxpa-
HeHHbIX B 2014 1 2015 rogax, npes3oLlen 06b-
€M [aHHbIX 3a BCe npegbiayLime rofabl MCTopun
yenose4ecTBa. B nporHozax ot Cisco n gpy-
rMX KPYMHbIX OTpacneBbIX KOMNaHWi npegnona-
raeTcs oyepegHoe TPEXKpaTHoe yBesriMyeHue B
6nvKanLLIME HECKOMbKO NeT. MNMo3ToOMy MOXHO C
YBEPEHHOCTBLIO CKasaTtb, YTO B 6nvxanwem 6y-
Jyuwiem UeHTpbl 06paboTkM OaHHbLIX NPeB3on-
OyT GOMbLUMHCTBO OpYrux oTpacnen B cnpoce
Ha 3M1eKTPOSHEPTUIO.
B HacTosilee Bpemsa 6onbluas 4acTb Sriek-
TPOSHEpPrumM Npou3BoanTCA U3 yrna n rasa. Ha
3TV OBa Buaa YrnepoaHoro Tonnamea npuxoguT-
CA NoYTn OBe TPeTU BCEro MMPOBOro 3M1EKTPO-
=, : CHabXeHus, a aToMHas U rmaposHepreTnka 3a-
S HUMatOT TPeTbe MeCTO, Mpou3Bods MpPUMepHO

Data centres already used
around 7 per cent of the world's
clectricity supply in 2017,
according to research presented
at the World Economic Forum in
Davos in January this year.

That comes after several years
of phenomenal growth: the data
produced and stored in the years
2014 and205 surpassed all data
which had come into existence
in the history of mankind all the

o = no 14%. MoaToMy MOXHO 0XWUAATb, YTO OrPOM- =
- Hbl pOCT crnpoca Ha 3MeKTPOIHEPTUIO 3HAMM- ycars prior
" TenbHO YBENMYMT YrnepofocofepXallne Bbl-
~ 6pochl.
Korgpa  geBylwlka  ryrMAT  MOM-NECHI0

- - «Despacito», oHa 3agencTByeT OT LUECTU [0
' ~ BOCbMM LIEHTPOB 06pabOTKM JaHHbIX MO BCEMY
MUPY, KOTOPble BMECTE Oal0T el CCbINKY Ha WH-
dopmaumio 06 9TOM Non-necHe 3a A0fn CEKYH-
obl. Ecnv oHa 3aTem peLumT nocMOoTpeTb Kun
Ha 3Ty necHio Ha YouTube, TO BHeCET CBOIO Nnen-
Ty B 6 MNnpd. MPOCMOTPOB Knuna. YrnepogHbli
cnep «Despacito» Ha YouTube orpomeH. Mcxo-
OS 13 HbIHELLHEero coctaBa MMPOBOro NPOu3- . u
BOZCTBA 3NIEKTPOIHEPT UM U YPOBHS BbIGPOCOB B %
CpedHeM LieHTpe 06paboTKM JaHHbIX, Yriepoa- : s o
HbI cneg NecHy NPUMEPHO COOTBETCTBYET ro- : = i £
[NOBOMY 06beMy BbIGpOCcOB okono 150 000 Tak- . — o -
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When a smartphone owner googles the pop song “Despacito”, she acti-
vates between six and eight datacenters around the world, which together
deliver her a link to information about that pop song within a fraction of a
second. If she then decides to play the song on YouTube, that adds to the
6bn plays the song has received there. The carbon footprint of “Despacito”
on YouTube is huge.

Based on the current composition of the world’s electricity production, and
the level of emissions from the average data center, the song’s carbon foot-
print is roughly the equivalent of the annual emissions of around 150,000
taxis. That is equivalent of ten years of carbon emissions of all the “yellow
cabs” in New York for over a decade.

We need to find ways to bring this impact down. One smart solution would
be for the data center industry to make use of the Arctic climate — one of
their biggest energy costs comes from the need to keep their servers cool
and amounts to around 30% of the total.

In my home country of Iceland, the average annual temperature is roughly
the same as that of a refrigerator: 4 degrees Celsius. The Arctic also has a lot
of “stranded” renewable energy from hydro, geothermal and other sources
— much of it is not connected to broader power grids and not exportable.

LT
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Some big data center users including Google and Facebook have started
taking advantage of this and now have presences in the north of Sweden
and Finland.

Japan and South Korea, two nations at the front of the digital develop-
ment and communications, have no local energy resources. The buildout of
the “Quintillion” fibre-optic data cable, which runs from Japan to New York
through the Northwest Passage north of Alaska and Canada, will connect
the remote communities with the digital universe. But the “Rotacs” and “Arc-
tic Connect” projects, which would also connect East Asia to Europe, but
through the Northeast Passage, will not only cut down latency and connect
the area but also open up huge areas for building data centers. The reason
is that infrastructure is much more built out around the Northeast passage
than the northwest and build-out of data centers relies on some existing in-
frastructure.

Growing globalisation means that companies are moving farther and far-
ther from their home bases. For example: transactions on the Chinese app
Alipay are now growing exponentially in Europe. That raises the question of
where these payments should be stored and processed. Iceland and north-
ern Norway and Finland would all be able to offer affordable — and climate
friendly — sites for data centers. And Finland, as an EU member, might also
be able to offer an additional benefit to companies facing pressure from pri-
vacy advocates to store data within the bloc. Or they could use Murmansk
which due to its tempered climate from the Gulf Stream is an interesting area
for data centers.

Huge advances in data usage and communications mean that the strain
on electricity systems will only increase. It is time to move the data industry
north, where distances between the continents are the shortest, a natural
cold climate persists and renewable energy is available a plenty. Il

CW, NN OeCcATU rofam BbIGPOCOB YINEKNCIIOro
rasa u3 BCex «XenTbIX Takcu» B Hblo-Mopke Ha
NPOTsHXKeHUn 6onee Yem OecsTy ner.

HaM Hy>XHO HalTu cnocobbl YMEHbLUUTL 3TO
BAvaHWe. OOHUM U3 pa3yMHbIX PeLUeHUid ans
oTpacnu LeHTpoB 06paboTKM AaHHbIX 6bIS10 Obl
ncnosib3oBaHMe apKTMHYecKoro KnumaTta - ogHa
M3 cambix 60MbLUMX 3aTpaT Ha 3HeproHocute-
N1 cBA3aHa ¢ Heo6X0AUMOCTbLIO NOAAePXMBaTb
oxnaxkJeHne cepBepoB M COCTaBNSET OKOMo
30% oT 06Lero o6bema.

B moel pogHon cTpaHe, VcnaHgun, cpenHss
rogoBasi TemrnepaTtypa MpUMEPHO Takas Xe,
Kak n B xonogunsHuke: +4°C. B ApKTuke Takxe
MMEETCS1 MHOM0 «3acTpsiBLLEN» BO30OHOBMSsE-
MOW SHEPrnmn U3 rmapo-, reoTepmarsibHbIX U opy-
r'MX UCTOYHMKOB, BOJbLLAs 4acTb U3 KOTOPOW He
CBsi3aHa C BHELUHUMW 3HEProceTsaMM N He 3KC-
nopTupyeTcs. HekoTopble nonb3oBaTtenu Kpyn-
HbIX LEHTPOB 06paboTKM AaHHbIX, B TOM 4MC-
ne Google n Facebook, Hayann nonb3oBaTbCA
3TMM MPEVMYLLIECTBOM U Tenepb paboTatoT Ha
cesepe Lseunn n OrHNaHgnK.

AnoHma n KOxHas Kopes, oge cTpaHbl, Haxo-
OsLwmecs Ha nepenoBon LMAPOBOro pasBmTHUS,
HE MMEKT MECTHbIX SHEPreTUYECKMX PECYPCOB.

e 2019 -

lMpoknagka onTOBOMOKOHHOro Kaéens ans ne-
pefayn pgaHHbix «Quintillion», KOTOpbIN NpPOXO-
anT oT Anonun o Heto-Mopka yepes Cesepo-
3anagHbin Npoxof K cesepy oT Ansickm n Kana-
Obl, MO3BONUT COEAMHUTL yaasieHHble coobLue-
cTBa C undposoin BcerneHHon. [lpu 3Tom npo-
ekTbl «Rotacs» n «Arctic Connect», koTopbie
Takxe coegnHaT BocTto4Hyo Asnio ¢ Esporion
yepe3 CeBepo-BocTo4HbIN Npoxod, HE TOMbKO
COKpPaTAT BPEMS OXUOAHUA U COEOQUHAT Teppu-
TOPWUU, HO M OTKPOIOT obecrneyar BO3MOXXHOCTU
ONna pa3melLeHns B ApKTUKe LieHTpoB o6paboT-
K1 JaHHbIX. [lpuyvHa B TOM, YTO UHPaCTPYK-
Typa pasmelleHa Bgonb Cesepo-BocTo4HOro
npoxofa, a He CeBepo-3anagHoro, a co3gaHune
LEeHTPOB 06paboTKN OaHHbIX TPeOYyeT Hanu4yns
y>Xe [NOCTaTO4HO Pas3BUTON MHAPACTPYKTYpPSbI.
PacTtyuwiasa rno6annsawnma o3Ha4yaeT, YTo KOM-
naHUM Bce panblie 1 ganblie yxogoaT OT MecT
OCHOBHOro 6asnpoBaHusa. Tak, YNCno TpaH3ak-
LUK C NOMOLLIBIO KUTaNCKOro npunoxeHuns Alipay
cenvac pacTéT B reOMeTpUYECKon nporpeccum
B EBpone. 3T10 nogHMmaeT BONpOC O TOM, rae
OOMKHbI XPaHUTBLCA U 06pabaTbiBaTLCA AaHHbIE
o nnarexax. WcnaHgus, a Takxe ceBepHas
Hopserns n ®uHRaHamMA, cMOryT NpenioxXuTb
OOCTYNHbIEe 1 6e30mMacHbIe C TOYKU 3PEHUSA KNn-
MaTa y4acTKu A1 LLeHTPOB 06pabOoTKM AaHHbIX.
N OuHnangusa, kak 4dneH EC, moxeT Takxe

w
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HOBOCTHU

NpeanoXnTb OONOSMHUTENbHbIE MpeuMyLLecTBa
KOMMaHuaM, CTankMBawLUMMCA C [aBJeHu-
€M CO CTOPOHbI 3aLLUNTHUKOB KOH(huaeHumnanb-
HOCTU, YTOObl XpaHUTb AaHHble BHYTPU G1oKa.
Unn oHn mornu 6kl ucrnonb3osate MypmaHck,
KOTOPbIA U3-3a ero yMepeHHoro Knumara, 6na-
rogaps [onbcTpuMy, ABNAETCA WHTEPECHOW
obnacTblo Ons pasMeLLeHns LIeHTpoB 06paboT-
KV OaHHbIX.

OrpomHbIi NPOrpecc B MCMONb30BaHUN faH-
HbIX W CBSI3U O3HA4YaET, YTO Harpys3Ka Ha 3rek-
Tpu4eckue cnuctemMbl 6yaeT ToNbKO BO3pacTaTb.
HacTano Bpemsi nepeHecTn MHOYCTPUIO AaHHbIX
Ha ceBep, roe paccToAHUA MeXy KOHTUHEHTa-
MU caMble KOPOTKME, COXPaHAETCH eCTEeCTBEH-
HbIA XONOAHbIA KNMMMAaT U UMEETCA MHOXECTBO
BO306HOBIAEMbIX UCTO4HMKOB SHeprvn. Il
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«POCATOM» CO3OAET MEXXAYHAPO[HbIV OBLLECTBEHHbIN
COBET CEBMOPTIYTIU

Fockopnopauus «<PocatoM» CO3[aéT MeXAYHapPOAHbIN 06LEeCTBEHHbIN
coBeT CeBepHOro MOPCKOro nyTu, ero y4ypeauTesibHoe 3acefaHue npose-
1M 6 UIOHSA Ha POCCUICKOM rOJIOBHOM YHUBEpPCanibHOM aTOMHOM Jie[f,0KoJ1e
«ApKTUKa» npoekTta 22220 Bo Bpems MeTep6yprckoro mexayHapogaHoro
9KOoHOMUYeckoro chopyma, coobLaeT AgenapTaMmeHT KOMMyHUKauumn «Po-
catoma».

B 3acegaHum npuHAnM ydacTve reHepanbHbIi gupektop «Pocatoma»
Anekcen Jluxa4éB, 3amecTuTenb reHauMpekTopa «Pocatoma», OUPEKTOp Ou-
pekumn CeBepHOro Mopckoro nytu Bsuecnas Pykiia, MUHWCTP TpaHcnop-
Ta P® EsreHun Outpux, MMHMUCTP Mo pas3sutuio OanbHero Boctoka u ap-
KTU4eckorm 30Hbl AnekcaHap Koanos, pykoBogutens «Pocmoppe4dno-
Ta» KOpuii LiBeTkoB, rybepHatop KpacHosipckoro kpas Anekcangp Ycc, ry-
6epHatop flMano-HeHeLkoro aBTOHOMHOrO okpyra [Omwutpuii ApTioxoB, re-
HepanbHbii  aupekTop [MAO «CoBkomdnor» Cepren @PpaHk, npegcega-
Tens npaenenusa MAO «Hoeatak» JleoHup MuxenbcoH, npencepartesib Ko-
muteta CoBeta ®depepaumm no MexayHapogHbiM penam KoHcTaHTuH Ko-
ca4yéB, a TaKxke npeacTaBuUTENU 3apybGeXXHbIX OpraHn3auuini 1M KOMMaHWi.
OkoHYaTenbHbIA COCTaB coBeTa 6yAET CHOPMMPOBAH K CEHTAOPIO, MEPBOE 3a-
cefaHve B pacLUMpeHHOM cocTaBe NnaHupyeTcs NpoBecTn 4-6 ceHTabpsa 2019
roga B pamkax BocTo4Horo akoHomunyeckoro opyma Bo BnagmsocTtoke.

Ucto4Huk: Arctic.ru

ROSATOM TO SET UP NORTHERN SEA ROUTE’S INTERNATIONAL

PUBLIC COUNCIL

Rosatom State Atomic Energy Corporation is moving to establish an
international public council of the Northern Sea Route. Its statutory meeting
is scheduled to be held on June 6 aboard the Project 22220 multirole
nuclear-powered icebreaker Arktika, the lead ship in its class, during the St.
Petersburg International Economic Forum (SPIEF), according to Rosatom’s
communications department.

Rosatom General Director Alexei Likhachev, Rosatom Deputy General Director
Vyacheslav Ruksha, who is in charge of the Northern Sea Route Directorate,
Russian Minister of Transport Yevgeny Ditrikh, Minister for the Development of the
Far East and the Arctic Alexander Kozlov, Head of the Federal Agency for Sea
and Inland Water Transport Yury Tsvetkov, Krasnoyarsk Territory Governor
Alexander Uss, Yamal-Nenets Autonomous Area Governor Dmitry Artyukhov,
Sovcomflot General Director Sergei Frank, NOVATEK CEO Leonid Mikhelson,
Chair of the Federation Council Committee on Foreign Affairs Konstantin
Kosachyov, as well as representatives of foreign organizations and companies,
are expected to attend the meeting.

The council will finalize its lineup by September, and hold its first expanded
meeting on September 4-6, 2019, during the Eastern Economic Forum
in Vladivostok.

Source: Arctic.ru
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Peannzaumsa HaMme4YeHHbIX JONTOCPOYHbLIX MPOEKTOB B POCCUMNCKON APKTUKE —
amMonLmMosHasa U KparHe CrnoxHas ctparernyeckasa 3agada. [Insa ee BbinonHe-
HUA HeobxoaMma nepefoBas Hay4YHO-TEXHoNorn4yeckasa 6asa, a Takxe BbICO-
KOKBanumumpoBaHHble Kaapbl, obnagatolime yMeHUsIMU 1 HaBblkamMu pabo-
Tbl B LMPpOBYIO 3noxy. MOXHO C yBepEeHHOCTbLIO 3asiBUTb, YTO UMEHHO pa3Bu-
Te MHOPMaLMOHHON MHPPACTPYKTYPbI CNOCOOHO 06ecneyunTb peanmaaumio
KOHKYPEHTHbIX npenmMyLlecTs Poccun B ApKTUKe.

MaptbinoB Bukrop l'eopruesuy,
pektop, PI'Y Hedon 1 raza (HY) umenn .M. TybKuHa,
0.3.H., npodheccop
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Lincbposusaums 3HEepPreTMyecKon "
TPaHCMOPTHO-NTOMMCTUHECKON Chep OTMeYeHb!
KakK BakHble HanpasfeHus mMacLutabHon npo-
rpammebl lMpaeutensctea P® «Lindposas sko-
HoMuKa Poccuiickon ®egepaummn», NpUHATON B
2017 rogy. Vcnonb3oBaHne LUMPPOBbIX TEXHO-
0T B TOMNJSIMBHO-3HEPTETUYECKOM KOMMJIEK-
ce, B 4aCTHOCTW, pas3BUTUE «LUPPOBLIX Me-
CTOPOXAEHMWI» 06eCnevnBaeT UHTENNEKTYarb-
HYI0 aBTOMaTM3aumio NPoLEeCCOB Ha OOGbEKTaX.
Mo oueHkam 3KCNepToB, «UnpoBU3aLnsa CKBa-
XXWH» MO3BOSAET CHU3UTL CE6ECTONMOCTb 3KC-
nayartaumMm MEeCTOPOXAEHUA MPUBNN3NTESIBHO
Ha 20%. B ycnoBumax CHUXEHUS LeH Ha HedTb,
AN apKTUYECKUX MECTOPOXAEHWA YrneBondo-
pofa 3ToT hakTop UrpaeT ocobyro porb.
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Developed information
infrastructure as the
key element to improve

the efficiency of
resource development
in the Arctic

Martynov Viktor Georgievich,
Rector, National University of Oil and Gas “Gubkin University”,
Doctor of Economics, Professor

The implementation of the planned long-term projects in the Rus-
sian Arctic is an ambitious and extremely complex strategic task. To
accomplish it, an advanced scientific and technological base is re-
quired, as well as highly qualified personnel with skills in the digital
age. At the same time, the digitalization of the energy and transport
and logistics spheres was noted as important areas of the large-scale
program of the Government of the Russian Federation “Digital Econ-
omy of the Russian Federation”, adopted in 2017.

The use of digital technologies in the fuel and energy complex, in particu-
lar, the development of “digital fields” provides intelligent automation of pro-
cesses at facilities. According to experts, the “digitalization of wells” allows
to reduce the cost of field exploitation by approximately 20%. In the face of
declining oil prices, this factor plays a special role for Arctic hydrocarbon
deposits. It should be noted that digital technologies in the energy sector are
used not only within the upstream sector. Static and dynamic analysis of
processes allows for the adjustment and reorganization of related business
processes, to make management decisions quickly.

The largest oil and gas companies are already using big data technology,
the industrial Internet, artificial intelligence to solve applied problems and
plan to expand this practice in the Arctic. For example, Gazprom Dobycha
Yamburg specialists use hybrid intelligent systems for gas production fa-
cilities, as well as develop control systems based on fuzzy logic and math-
ematics.

Digitalization is designed to reduce the costs
associated with the exploration and production

of hydrocarbons, as well as with the development

and production of special equipment. The obtained
geological, technical, statistical and other data are
available in a single cloud, where they are stored,
processed and analyzed. This allows you to track
production figures in real time and, among other things,
to timely prevent breakdowns and accidents
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CTOUT OTMETUTbB, YTO UNPPOBbIE TEXHOMOMMU
B 3HEPreTuKe UCMoSb3YITCA He TOMbKO B Mpe-
genax cektopa upstream. Ctatnyeckui n guHa-
MUYECKUI aHanu3 npoLeccoB Mo3BonisieT obe-
creymBaTb KOPPEKTUPOBKY W peopraHn3aumio
COMyTCTBYIOLLMX 6U3HEC-NPOLIECCOB, ornepaTunB-
HO MPUHUMAaTb yrpasrieHYeckne peLueHus.

KpynHerwme HedTerasoBble KOMMaHUM yxe
Mcnosb3yoT TexHonoruu big data, npomeiLwneH-
HOr0 MHTEpPHETA, UCKYCCTBEHHOrO WHTENEeKTa
0115 peLleHns NpUKnagHbIxX 3agad v nnaHnpyoT
pacwmpaTb 3Ty NPakTuKy B ApkTuke. Tak, cne-
ynanuctel OO0 «[asnpom pobbiva Am6Eypr»
NPUMEHAIOT r’MOPUIHbLIE UHTENSEKTYallbHbIE CU-
CTEeMbI A5 ra30rpoMbICIIOBbIX OOBLEKTOB, a Tak-
Xe pasBuBaloT CUCTEMbI yrnpasrneHns Ha 6ase
HEYeTKOM JTIOTVKN N MaTEMaTUKMU.

LindppoBusaums npussaHa CHU3UTbL U3OEPX-
KW, CBA3aHHbIE C pa3BefKon 1 Jo6bIYEN YrieBo-
Jopofa, a Takxe ¢ pa3paboTkon U NpousBoa-
CTBOM CreumanbHon TexHVKu. MNMonyyaemsble re-

oflornyeckune, TEXHNYECKNe, CTaTuCcTUHeCcKme v
WHble faHHble OOCTYMHLI B €AMHOM obrake, rae
OHW XpaHATCcs, obpabaTbiBalOTCA U aHanM3npy-
I0TCA. OTO NO3BONAET OTCNEXMBaTb Nokasare-
NV Npon3BoACTBa B peasrlbHOM BPEMEHU U, KPO-
Me npo4ero, CBOEBPEMEHHO npeaynpexnartb
MOSIOMKW 1 aBapum.

Passutne WHMOpMaLVMOHHON WHMPACTPYK-
Typbl B APKTUKE TakXxe Mo3BOSIUT 06ecrneynTb
KOHTPONb W YNpaBfiieMOCTb TPaHCMOPTHLIMU
npowueccamy, OCYLLIECTBNATL 3(PdEKTUBHBIN
MOHUTOPUHI 1 6€30MacHOCTb NEPEBO30K N OBU-
XKEHWA TPaHCMNOPTHLIX CPEeACTB B NOMAPHBIX LLUK-
poTax. 3T0 Heobxoanmoe ycnoBue aPHEKTUB-
HOro pas3BUTUSA eLLe OOHOro MacLUTabHoro npo-
eKTa - apKTU4YeCcKoro TpaHCrpaHWyHoro TpaHc-
MOPTHOro Kopuaopa.

Kak 13BecTHO, yXe celdac BepeTcsl rnopro-
TOBKa K MpOK/agKe TpaHCapKTUY4ECKOW JNIMHWUK
CBA3KN, KoTopas o6ecrneynT BO3MOXHOCTb 06-
MeHa MHdopmMaumen o TEKYLLEN cuTyauum B pe-
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Digitalization is designed to reduce the costs associated with the explora-
tion and production of hydrocarbons, as well as with the development and
production of special equipment. The obtained geological, technical, statis-
tical and other data are available in a single cloud, where they are stored,
processed and analyzed. This allows you to track production figures in real
time and, among other things, to timely prevent breakdowns and accidents.

The development of the information infrastructure in the Arctic will also
ensure the control and management of transport processes, effective
monitoring and safety of transport and movement of vehicles in the polar
latitudes. This is a necessary condition for the effective development of the
arctic transboundary transport corridor.

As you know, we are already preparing for the laying of the transarctic
communication line, which will provide the opportunity to exchange infor-
mation about the current situation online. This will significantly improve se-
curity at the facilities of the sea and land deployment.

Other subarctic countries, in particular, the United States, have been im-
plementing a comprehensive program cable laying along the Alaska since
2017, developing a fiber-optic network in the northern latitudes. However,
the possibility of creating a unified digital communication environment in the
Arctic, including the Arctic states, is unlikely in the near future due to con-
tinued geopolitical tensions. Nevertheless, experts note constructive steps
towards strengthening cooperation in this area. In particular, the Arctic Eco-
nomic Council singled out information infrastructure as a priority area of in-
ternational cooperation in the medium term. In addition, expert and advisory
activities are actively carried out in the framework of the working groups of
the Arctic Council and the IMO at the UN.

In conclusion, | would like to emphasize that the introduction of advanced
IT-solutions will improve the reliability and efficiency of technological pro-
cesses in the Arctic fields. In addition, it is a well-developed information and
telecommunication system that is a necessary condition for the uninter-
rupted and, in perspective, year-round operation of the Northern Sea Route
and other transport corridors in the Arctic. Il

, TCXHUICCKUC;,
CTATUCTUUCCKUC U UHBIE-IAHHBIC JO-
CTYIHBl B SAMHOM OOJAKS, TS OHU
XPaHaTcd, 0OpadaThBAIOTCA U aHa-
JUBUPYIOTCE. DTO NOBBOJAIET OT-
CJICKUBATH TIOKABATE,N TPOUSBOJ-
CTBA B PEAJBHOM BPESMEHU U, KPO-
JIE TMPOYETO, CBOCBPEMEHHO NPE]-
YIPCXKAQTb TOJOMKU 1 aBaPUn

BB TCOJIOMUYCCK

>XXMMe OHNarH. OTO MO3BONUT 3HAYMTESIBHO NO-  Be. Kpovvle TOro, akTMBHO OCYLLIECTBNAETCHA SKC-

BbICUTb 6€30MacHOCTb Ha 06BLEKTAX MOPCKOro u
Ha3eMHOro AMCnoUnpoBaHus.

PasBuBaloT onTo-BONOKOHHYIO CETb B CEBep-
HbIX LUMpOTax v gpyrue npuapktuyeckue crpa-
Hbl, B YyacTHoCcTK, B CoeamHeHHbIx LUTaTtax pe-
anuayeTcsa KOMMJEeKCHaa nporpaMmma npoknag-
Kn Boonb kabens Ansickn ¢ 2017 roga. OpHa-
KO BO3MOXHOCTb CO3[aHus eOuMHOU LngpoBom
KOMMYHWKaLUMOHHON cpefbl B APKTUKe, BKIIO-
yaloLLer B cebs npuapKTuyecKme rocyqapcraa,
npeacTaBnseTca MasioBeposaTHON B OGnuxan-
e rnepcnekTnee BBUOY COXPaHAOLLENcs re-
OMONMUTUYECKON HaNpsHKEHHOCTU. TeM He Me-
Hee, 3KcrepTaMmm OTMEYaTCA KOHCTPYKTUBHbLIE
Larv B HanpasJieHUN YKPensieHns coTpyaHnye-
CTBa No 3TOMy HanpasneHuto. B yacTHocTu, Ap-
KTUYECKUIN SKOHOMUYECKUA COBET BbIOENNI UH-
POPMaLIMOHHYIO MHPPACTPYKTYpPYy Kak npuo-
pUTETHOE HarpasfieHue MeXAyHapoOHoro co-
TPyOHW4YecTBa B CPEOHECPOYHOM MepCrnekTu-

nepTHas M KOHCynbTaTMBHas OeATeNlbHOCTb B
pamMkKax npourbHbLIX padounx rpynn ApkKTuye-
ckoro coseta 1 MO npu OOH.

B 3akntoyeHun xotenocb 6bl MOAYEPKHYTb,
YTO BHefpeHue nepenoBbixX IT-peLLeHnin no3eo-
NAT MOBbLICUTbL HAAEXHOCTb U 3PEKTUBHOCTL
TEXHOMOMM4YECKNX MPOLECCOB Ha apKTUYeCKUX
MecTopoxaeHusix. Kpome Toro, UMEHHO pasBu-
Tasg WHMOPMaLMOHHO-TENEKOMMYHUKALNOHHASA
cuctema aBnseTcs HeobXoAMMbIM YCIIOBMEM
6ecrnepeborHOro 1, B NepcrneKkTuee, Kpyrnoro-
OMYHOro dyHKUMoHmpoBaHua CeBepHOro mMop-
CKOro MyTW U UHbIX TPAHCMOPTHbIX NyTen B Ap-
ktvke. Il
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Pa3Buiue
UM(pPOBOLRO
YHuBEpCUTETAS

Peanuzaums  HaumoHanbHOWM  nporpammbl
«Lindpposan skoHomuka Poccurickon Pepepa-
unm», paspaboTaHHOM BO WUCMOSIHEHME Ykasza
MpeasngeHta Poccuinickon ®epgepauum ot 7 Mas
2018 roga Ne 204 «O HauuoHanbHbIX LENsax w
CTpaTernyeckux 3agayax passutmsa Poccumckom
®epepauun Ha nepuog 0o 2024 roga», NpugaeT
HOBbIA MMMNYNbC BHEAPEHUIO LINPPOBBLIX TEXHO-
NOrin BO BCE acCreKTbl XXKU3HU B CTPaHe.

Ons CesepHoro (ApkTudeckoro) degepanb-
Horo yHuBepcuteta umeHn M.B. JlomoHoco-
Ba, KakK KPYMHOro Hay4yHo-o6pa3oBaTesibHOro
LeHTpa, B 3TUX MpoLeccax BaXHO, YTO OHWU Ha-
npasrieHbl Ha CO3[daHWe YCrnosBur ONs pasBu-
TMA obllecTBa 3HaHWUW, B KOTOPOM YHMBEpPCU-
TeTam oTBefieHa ocobas ponb. Knodeson ane-
MEHT LMPPOBON SKOHOMUKN — HenoBek, cneuu-
anucT, obrnagalLlmn Heob6XoaUMbIMU KOMMe-
TEHTHOCTAMM A1 3PPEKTUBHON AEATENBHOCTU
B YCINOBUAX LMPPOBbIX TEXHONOrM (B TOM YMC-
ne B chepe ob6paszoBaHUs, KynbTypbl, UCCreno-
BaHU n 6e3onacHocT). Ho 3HaHMA TONbKO UH-
hopMaLMOHHBIX TEXHONOMMI HeJOCTATOYHO AN

ahPEKTUBHON aeATeNlbHOCTU npodieccmnoHa-

Kvnpmuona Enena Bnanumuponua, na B XXI seke. Heo6xoanmbl Takme KOMMETEH-

PeKTop, UMM KaK KpUTUYECKOEe W TBOPYECKOE MbILLfie-

CeBepr||7| (ApKTVI‘-IeCKI/II7I) (*)ep'epaanb”‘/] HWe, aganTuBHOCTb, MHHOBALMOHHOCTbL, Npea-
NPYUMYMBOCTb.

yHusepcutet umenn M.B.JlomoHOCOBa, CADY BefeT paboTy Mo LdhpoBUaaLIM yxe

. dounoc. H., npogheccop NpofomKnTensHoe BpeMs. PelleHnem YyeHoro

coeta CAQ®Y rog Hazap, 28 utoHs 2018 roaa,
yTBepxgeHa [Nporpamma «Lindposon yHuBep-
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IX MexpayHapoaHas monogexHas
Hay4HO-NpaKTUYecKas WKona
«BbICOKONPOM3BOAUTENbHbIE BbIYUCIEHUA
Ha Grid cuctemax» CADY,
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cuteT» Ha 2018-2022 rogbl. [ns pelueHus 3a-
Jad undposusaLmm yHMBeEpcUTeTa Mbl peanu-
3yem 4 npoekta: «Hay4yHo-o6pasoBaTesfibHas
gestensHocTb» (SMART Learning Management
System), «OnnaiiH o6pasoBaHune» (MOOC),
«YMHbI Kamnyc» (MIHbopMaLnoHHaa Mopenb
kamnyca Ha ocHoBe BIM TexHonorun), «Ynpas-
NleHne yHnBepcuTeToM» (Lndposas Mogerns).

CraHoBneHue UMdpoBO 3KOCUCTEMBI TPEDY-
€T pa3BUTUSA He TONbKO OCHOBHbIX nNpodeccuno-
HaslbHbIX 06pa3oBaTesibHbIX NPorpamMMm, HO Tak-
Xe U nporpamMm [OMNONHUTENBHOro npodeccu-
OHanbHOro 06pa3oBaHUs, B KOTOPbIX CBOE Me-
cTo onpegenstoT Bce Bbiclume wkonbl CADY.
B cooTBETCTBMM C HOBbIMW LeNsMn U 3agada-
MUV pas3BMBAaIOTCS HOBbIE TEXHONOMMM ob6pasoBa-
HWUS, OCOBEHHOCTAMM KOTOPbIX ABMSOTCS KOM-
NAIEKCHOCTb Y MEXAMUCUMMIIMHAPHOCTb, Mbl BHE-
apsiem STEM-o6pasoBaHue, o6pa3oBaTtesibHble
OHNanH NNaTtopMbl U KYpCbl, Kak afs CTyOoeH-
TOB, Tak U NS LUKONBbHUKOB WM N0OEeN pasHoro
Bo3pacTa.

B CA®VY BHegpeHa M pas3BuBaeTCcs eguHas
WH(popMaLMOHHan cucTema ynpasneHusa obpa-
30BaTefNbHbIM NPOLLECCOM Ha 6ase nporpamMm-
Horo npogykTta Tandem University.

5 thespansa 2018 r.

umeu M B. nonocosa

Towards

a digital
university:
experience of
the Northern
(Arctic) Federal

University
named
after M. V.

Lomonosov

Kudryashova Elena Vladimirovna,
Rector,
the Northern (Arctic) Federal University named after M.V. Lomonosov,

Doctor of Philosophy, professor

Implementation of the Digital Economy of the Russian
Federation national program launched in furtherance of the
Decree of the Russian Federation President No. 204 as of May
07, 2019 On National Goals and Strategic Objectives of the
Russian Federation through to 2024, injects new dynamism into
the digitization of all aspects of the country’s life.

Being a large research and education center, the Northern (Arctic)
Federal University named after M.V. Lomonosov takes great interest in
these processes since they are aimed at creating conditions enabling
the development of the knowledge society, in which universities play
an essential role. A crucial component of the digital economy is a
person, a specialist possessing competences necessary for efficient
performance against the background of digital technologies (including
those in the fields of education, culture, research and security).
However, information technologies alone are not enough for the 21st
century professional to be efficient. Of major significance are such
competences as critical and creative thinking, adaptability, focus on
innovations and entrepreneurial attitude.




Jlpobaemst u nepcnekmubpl uHmesrekmyarbHoll uugpobuzauuu Apkmuku

26 e A rctic rev.iew - B

i Ut ot
Komanga CA®Y Ha XI Bcepoccuiickom TeXHONoruye-

ckom ¢pectusane «PROFEST —2019»,
Mocksa, 20-22 mapta 2019 r.
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CAQ®Y peanusyeT AMCTaHUMOHHbIE 06pa3oBa-
TenbHble NporpamMmbl (3a UCKIOYEHMEM Mpak-
TMKM 1 FNA): 38.03.01 DKoHOMUKA «DKOHOMM-
ka ¢upmbl», 38.03.02 MeHepxmeHT, 38.03.04
locynapCTBEHHOE M MyHUUMMANbHOE ynpae-
neHve; OBe nporpamMmbl Mo mogenn «1+1» (B
OHOM CEMECTpPE CTyAEeHTbI 06y4atoTcsa yaaneH-
HO, B APYrOM CEMECTpe 06y4aloTcs B Kammnyce
CADY): 44.03.05 lMeparornyeckoe o6pas3oea-
Hue «HavanbHoe o6pa3oBaHMe U OOMONHUTENb-
Hoe o6pa3oBaHue», 44.03.05 lNegarornyeckoe
o6pa3oBaHue «[loLKoNbHOe 06pa3oBaHneE».

C 2016 roga no o6LLeyHNBEPCUTETCKUM OMC-
uMnIMHaM/mogynsMm oby4eHne opraHu3yeTcst ¢
npumeHeHnem 30 n OT. Ha nnatdopme Sakai
HalUW CTyOEeHTbl N3yYatoT NIEKLMOHHbIA MaTepu-
an, NpoxoasaT MeponpusaTUa caMonpoBepPKU, 06-
LatoTcs ¢ npenogaBaTensiMm Nno BO3HNKaOLLIM
BOMpocaMm MocpefcTBOM Harta u coopyma.

B o6nactu ncnonb3oBaHusa OTKPbITbIX OHAaH
KYpCOB Mpu peanu3auum o6pasoBaTesibHbIX
nporpamm CA®VY coTpygHuyaeT ¢ Accoumanm-
en «HaumoHanbHas nnatgopmMa OTKpbITOro 06-
pa3oBaHus», YHUBEPCUTET y4acTBOBas B anpo-
6aumm 5 kypcos B popmaTe MOOC - MaccoBble
OTKPbITbIE OHNAlH KypCbl.
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B CA®VY paboTaeT AByXypoBHEBas MOAEnb
opraHusauuu 3MeKTPOHHOro 06y4YeHus U auc-
TaHUWOHHBLIX 06pas3oBaTesibHbIX TEXHOJOrmi
(20 n OOT). Bysosckuin ypoBeHb: Ha nnaTdop-
Me Sakai paspaboTaHbl 1 peanuayloTcs OKOS0
400 kypcos; Ha nnatgopme OpenEdX paspa-
60TaHbl 1 anpobupytotca 6 MOOC pgns WKonb-
HUKOB U CTygeHToB. HauuoHanbHbIM YpOBEHb:
B pamkax npoekra «MopepHusauus rneparoru-
Yeckoro obpasoBaHusi» paspaboTtaHo 3 Kypca
MOOQOC: «[cuxodmsmonorma HayydeHns n oby-
YyeHus», «Co3gaHne SNeKTPOHHbIX 0obpasoBa-
TenbHbIX pecypcoB», «OpraHu3auus y4e6Ho-
nccnenoBaTenbCKOW OesATEeNbHOCTU B cTapLuen
LLIKONe», KOTOpble NAaHNPYIOTCSA pa3mMecTUTb Ha
HauWoHanbLHOMW nnaTgopmMe OTKPbITOro o6paso-
BaHMS.

B 2016 rogy CA®Y BbiMrpan KOHKypc no pas-
paboTKe OHMaMH-KYpCOB MO MeXAyHapOOHbIM
OTHOLLIEHUSIM, NMPOBOAMMBINA Poccuiickum cose-
TOM MO MexAayHapogHbiM genam. [Npenogasa-
Tenn CAQY paspabotanu oHNavH Kypc «Mex-
OyHapodHble OTHOLWEHMSA B APKTMKe», OH pas-
MelleH Ha wHTepHeT-noptane PCMQO. [Mpo-
Jormxkaetca co3pgaHue  MaccoBbIX OTKPbITbIX
OHNawH-KypcoB No HedTerazosoMy rnMpoguio 1
ncmMxogousnonoruu.

B CA®Y paspaboTtaHa mofysibHasi nporpam-
Ma nMOBbIWEHNs KBanudukauum B o6nactu
3MEeKTPOHHOro 06y4eHus, KoTopas HanpasneHa
Ha dhopMmpoBaHne NPoeCcCMoHaNbHbIX KOMe-
TeHuyun. O6yyeHre No NporpaMmMe OCHOBaHO Ha
MPOEKTHbIX TEXHOMOIMAX: cryLlarenun paspaba-
TbIBAOT COOCTBEHHbIE OUCTAHLUMOHHBIA KYpChbl,
3aKMYMTENBbHLIM MEPOMNPUATMEM ABNSETCA 3a-
LMTa NpoeKTa.

B 2018 rogy (Bnepsble B ApxaHrenbCke) Mbl
3anycTunun JONONHUTENbHY npodeccuoHanb-
HYI0 NporpaMMy MOBbILLIEHUS KBanMdmKaumm B
o6nactun Blockchain Ha 6a3e Bebicwel Lwkonbl
9KOHOMWKM, ynpasneHus u npasa CADY. 310
aBTOPCKUIN Kypc npodheccopa, LOKTOpa 3KOHO-
MWYECKMX HayK, gupektopa «KoHcanTuHroeo
— Ananutudeckoro Cotosa» ApTtema [eHkuHa,
NMPU3HaHHOro crneuuanucTa B 06nactun Teopun
JOEeHer, perynMpoBaHuns nepenoBbIX TEXHOMOMMM
M yCNeLLHOro npakTnka B cpepe MHBECTULMOH-
Horo 6usHeca. Kypc aBnsieTcs mexamcumnnm-
HapHbIM U COAEPXMUT 3HAHUA SKOHOMMYECKOTO,
IopuONYEcKoro, ynpasrieH4ecKoro, WHdopma-
LUMOHHOro, MateMaTU4eckoro xapakrepa. Kypc
npegHasHayeH ans rocyqapCTBEHHbIX rpadKaaH-
CKMX CryXallmx, pyKoBoguMTenen u cneymnanu-
CTOB OpraHusaunin rocyfapcTBeHHOro cekropa
3KOHOMWKMW, COTPYOHUKOB OGAHKOBCKOIrO CEKTO-
pa n Opyrux 3avHTEPecOBaHHbIX ML, Xenat-
LMX pasobpartbCs B TEXHOMOMMN 6IIOKYENH.
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NArFU has been involved in the digitization issues over a long period
of time already. The Digital University program for the period from 2018
to 2022, was approved by the resolution of the NArFU Academic Senate
as of June 28, 2018. For the purposes of the university digitization, we are
currently carrying out four projects: Research and Education Activities
(SMART Learning Management System), Online Education (MOOC),
Intelligent Campus (BIM technologies-based information model of the
campus), University Administration (digital model).

Establishment of the digital ecosystem calls for the development
of basic professional education programs along with supplementary
professional education programs implemented by each of the
NArFU higher schools in accordance with their field of expertise. New
multidimensional and interdisciplinary education technologies are
evolving in the light of new goals and objectives. For instance, we are
promoting STEM education, online education platforms and courses
for pupils, students and adults of all ages.

NArFU has introduced and is expanding the use of a unified
information system for learning administration based on the Tandem
University software.

NArFU offers distance learning education (exclusive of internships
and state final examinations) in the following fields: 38.03.01 Economics
with a major in Company Economy, 38.03.02 Management, 38.03.04
State and Municipal Administration; two programs follow the 1+1
pattern (alternating off-campus and on-campus studies every other
semester): 44.03.05 Pedagogical Education with a major in Primary
Education and Supplementary Education, 44.03.05 Pedagogical
Education with a major in Preschool Education.

Since 2016, teaching of university-wide disciplines/modules involves
the use of e-learning and distance learning technologies. By the aid
of the Sakai platform, our students familiarize themselves with the
lectures, undergo self-assessment activities, communicate with the
teachers by asking their questions in chat-rooms and forums.

In the field of open online courses NArFU cooperates with the
National Open Education Platform Association. The University has
take part in the appraisal procedure of five Massive Open Online
Courses (MOQC).

NArFU is using a two-level model when implementing e-learning
and distance learning technologies. University level: more than 400
courses have been developed and are being implemented via the Sakai
platform; six MOOC’s for pupils and students have been designed
are now being tested via the OpenEdX platform. National level:
three MOOC’s have been developed within the Teacher Education
Modernization project: Psychophysiology of Teaching and Learning,
Development of Electronic Education Resources and Management
of Academic and Research Activities in High School. It is planned to
upload these courses to the National Open Education Platform.

In 2016, NArFU was victorious in the competition for the best
design of an online course in the field of international relations held
by the Russian International Affairs Council (RIAC). NArFU teachers
developed a course on International Relations in the Arctic, which is
available on the RIAC website. In full swing is the development of mass
open online courses in the fields of oil and gas and psychophysiology.

NArFU is running a modular in-service training program devoted to
e-learning and targeted at shaping of professional competences. The
learning process involves project technologies: trainees shall develop
their own distance learning courses and present them as projects at
the final stage.
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CtyneHTbl CADY Ha hecTusane
PROFEST 2019

YH/BepcUTET TECHO COTpyaHu4YaeT ¢ Muxaum-
nom Msrkoebim (PhD B 0o6nactn coumasnbHbIX
Hayk (KannopHUNCKNIA TEXHONOTMYECKUI UH-
CTUTYT), Npodheccop MOAUTONONMN YHUBEPCU-
Teta wrtata OperoH (University of Oregon),
CTapwui  Hay4Hbld  COTPYOHMK  HayyHo-
nccnegosarensckoro ynpaeneHuss CA®VY. Co-
BMECTHO ¢ TOMCKMM rocyfapCTBeHHbIM YHUBEP-
cuteToM 6ydeT co3faBaTbCs MUMOTHLIA NPOEKT
YHVKarbHOM ceTeBon MarncTpartypbl No aHanm-
3y «B60NbLUMNX OAHHbIX>.

Ha 6a3e CA®Y perynspHO NpPOXO4AT Mepo-
NPUATUSA, HA KOTOPbIX 06CYXAA0TCA NPO6eMbI
N NepcneKkTunBbl passuTna uudposmsauun. Cpe-
OV HUX KOHpbepeHums «YnydlleHne npeanpuHm-
MaTeflbCKOro Knumara kKak gpamsep uudpo-
BOW TpaHcdopMaummn pernoHasbHOM 3KOHOMMU-
ku» (aekabpb 2017 r.); Kpyrnbii cton «OpraHu-
3auma npouecca obyyeHusa ana passuTus npeg-
NPUHUMATENbCKON OeATeNbHOCTU B YCMOBUSAX
nepexofa K UMgpoBON SKOHOMUKE» COBMECTHO
¢ OH® (mapt 2018 r.), MagapoBckMe YTeHWA
«LlndhpoBble TEXHONOMMU B yNpaBiieHnn peruo-
Hom>» (anpenb 2018 r.).

Haneko 3a npepenamu lomMopbs n3BecTeH
MexayHapoLHbIn MONOAEXHbIA hecTuBasnb UH-
hopMaLMOHHbIX TEXHONOI «IT-ApxaHrenbsck»,
opraHusaTopamu KOToporo BbICTynaeT Beicwas
LIKona MHAOPMAaLUNOHHBIX TEXHONMOMMA N aBTo-
MaTM3npoBaHHbIX cuctem CADY. Mbl npoBenu
yxe 15 monogexHbix tectnBanen. B pamkax
®ectuBansa «IT-ApxaHrenbck» B gekabpe 2018
roga COCTOSNIUCL TakxXe cnegyoLune Meponpu-
ATna: CTygeH4Yeckas KoMaHaHas onMMnuaga no
nporpaMmMmpoBaHmnto; KOHKYpC KOMMbIOTEPHbIX
paboT B 06nactu MynbTUMeAmMa TEeXHOSOoruin
(3aouHbI TYp); LLkona mopenupoBaHus Gec-
NMUOTHBIX NeTaTeNbHbIX annapaToB B apKTuye-
CKMX ycnoBusx ansa geten n monogexu «OT Mo-
NIofeXHbIX Mofenen — K apKTuyeckuMm 6ecnu-
NoTHMKaM»; O4HbIN KOHKYpC «MogenvposaHve
B cpene GeoGebra»; KoHKypcbl Mo po6oToTex-
HUKe 1 aBToMaTU3aunm TEXHONOrMYEeCKNX npo-
ueccos. ExxerogHo CA®Y opraHusyeTr Mexay-
HapOLHYIO MOSIOAEXHYI HAay4YHO-MPaKTUYECKYIO
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In 2018, we were the firstin Arkhangelsk to launch the supplementary
in-service training program dedicated to the blockchain technology at
the premises of the Higher School of Economics, Management and
Law. This is a unique signature course by Artem Genkin, professor,
Doctor of Economics, and CEO of Consulting & Analytical Union. He
is a successful investment practitioner and a reputable specialist in the
fields of monetary theory and cutting-edge technology management.
The course is an interdisciplinary one since it combines economics,
law, management, information technologies and mathematics. The
course is intended for civil servants, managers and experts from public
sector organizations, bank personnel and other concerned parties
willing to gain insight into the blockchain technology.

The University closely cooperates with Mikhail Myagkov (PhD in
Social Sciences, California Institute of Technology; Professor of Political
Science, University of Oregon; Senior research fellow, NArFU Research
and Development Office). In collaboration with the Tomsk State University
we are going to pilot a unique project aimed at the development of an
online Master’s program in the field of big data analysis.

NArFU is a permanent platform for various events focused on the
challenges and opportunities of digitization. Among such events are:
conference on Improvement of Business Climate as an Incentive for
Digital Transformation of the Regional Economy (December 2017);
round-table discussion on Learning Process Management for the
Purpose of Development of Entrepreneurial Activities in the Context of
Transition to Digital Economy held jointly with the All-Russia People’s
Front (March 2018), and Gaidar Readings on Digital Technologies in
the Regional Governance (April 2018).

The International Youth Festival of Information Technologies IT-
Arkhangelsk organized by efforts of the Higher School of Information
Technologies and Automated Systems is well-known far beyond
the borders of the Pomor land. We have already hosted 15 youth
festivals. The program of the 2018 IT-Arkhangelsk Festival included
the following events: Student team programming Olympiad; Contest
of computer-made works in the field of multimedia technologies (off-
campus stage); From Amateur Models to Arctic UAV’s school of design
of unmanned aerial vehicles for the Arctic conditions for children and
young adults; Modeling in the GeoGebra Environment on-campus
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contest; competitions in robotics and technological processes
automation. NArFU is an annual organizer of the International Youth
Research and Practice School on High-Performance Computing with
Grid Systems uniting participants from across the country.

We rejoice at the success of our students. At the end of 2018,
NArFU team joined the ranks of 15 top teams in Russia and the
Commonwealth of Independent States following the results of the
most prestigious student programming Olympiad. This spring,
our students participated in the final part of the ACM International
Collegiate Programing Contest 2018-2019 in Portugal.

NArFU is a member of both the Supercomputing Consortium of
Russian Universities and the Digital Economy Consortium. NArFU is
among the participants of the project devoted to the development and
implementation of the digital platform for knowledge exchange and
copyright management launched upon the initiative of the Russian
Federation Ministry of Science and Higher Education within the
federal target program named Research and Development in Priority
Growth Areas of the Russian Scientific and Technological Complex
for the period from 2014 to 2020. The aim of the project is to create a
digital platform for knowledge exchange and copyright management
based upon aggregation of the copyright items produced within the
higher education institutions, and to ensure circulation of such items
and copyrights thereto using the blockchain technology.

NArFU was declared the forefront of innovative, technological
and social development of the Region following the results of
competitive examination within the Higher Education Institutions as
Centers of Innovation Development Space project run by the Russian
Federation Ministry of Science and Higher Education. There is no
doubt about the fact that digital technologies provide new tools for the
development of our university. Digitization expands opportunities for
experience and knowledge exchange, facilitates consolidation of the
university’s positions across the Russian and international scientific
and academic space. ll

Translated by Alexander Chekalin,

Director of the Polyglot Linguistic Center NArFU.
lMepesen AnexkcaHgp YekanvH,

Anpextop JInHrBnctnydeckoro LeHTpa «llonurnors

CtyneHT CA®Y BeHeaunktos ®enop
npowén B gouHan Bcepoccunckmx
copesHoBaHuin B chepe VKT
Honor Cup 2018, 3aHsB 1 mecTo

B OTOOPOYHOM 3Tane

wkony «BbicokonpoussoguTesnbHble BblYUCHe-
Hus Ha Grid cuctemax», koTopas O6befuHAET
Y4aCTHUKOB N3 pasHbIX PErMOHOB CTPaHsbI.

Mbl pagbl LOCTUXKEHMSAM CTYAEHTOB YHUBEP-
cuteta — komaHga CA®Y ctana ogHon us 15
ny4ywimx komang Poccum n ctpand CHI™ B camoii
NPECTUXHON CTyQEeHYeCKon onmMnuage rno npo-
rpammMmmpoBaHuio B KoHue 2018 ropga. BecHom
3TOro rofa Halluu CTYOeHTbl NPUHANKN yYacTue B
huHane YemnuoHata mupa no nporpamMmmmnpo-
BaHuio ACM International Collegiate Programing
Contest 2018-2019 B NMopTyranun.

YHuBepcuTeT aBnseTca ydacTHukom Cynep-
KOMIMbIOTEPHOrO0 KOHCOopLuyMa By30B Poccun v
KoHcopumyma «Lindposas sakoHomuka». CADOY
BXOAUT B YMUCIIO y4aCTHMKOB npoekta «Co3pa-
HWe 1 3anyck undposon nnaropmMbl 06MeHa
3HaHUSAMWN U ynpaBneHus aBTOPCKUMM Mpasa-
Mn», co3gaHHoro B pamkax ®UIM «Uccneposa-
HUS N paspaboTKM NO NPUOPUTETHLIM Hanpas-
JNIEHUSIM  PasBUTUSA  HAy4HO-TEXHOMOMMYECKOro
komMmnnekca Poccun Ha 2014-2020 rogbi» Mo
WHMUMaTmee MuUHMCTEPCTBA HAyKM W BbICLLE-
ro o6pazosaHusa P®. Llenb npoekta — co3pa-
HWe unposor nnaTtopmbl O6MeHa 3HaHUAMIN
W ynpaseHns asTopCKMMN NpaBaMm Ha OCHOBe
arperaumMmM Oo6beKTOB aBTOPCKOro npasa, CO3-
JaBaeMbIX B BbICLUMX y4eOHbIX 3aBefeHusX, U
obecne4veHnss 060poTa TakMx 06bLEKTOB U Npas
Ha HUX Ha 6a3e TEeXHONorum pacnpepeneHHbIX
peecTpoB.

Mo wuToram KOHKYPCHOro oOT6opa MpoekTa
«By3bl kaK LeHTpbI NPOCTPaHCTBa CO34aHus UH-
HoBaLUMI», OopraHn3oBaHHOro MuHUCTepCTBOM
o6pasoBaHus U Hayku PO, CADY npusHaH LeH-
TPOM WHHOBAUMOHHOIO, TEXHOSIOMMYECKOro u
coumarnbsHoro passutus pernoHa. besycnosHo,
COBpeMeHHble LMdPOBLIE TEXHONOMMU AatoT HO-
Bble MHCTPYMEHTbI A58 pasBUTUSA HaLlero yHu-
BepcuteTa, UMpoBM3aUMa paclumpsieT BOS3-
MOXHOCTW A1 06MeHa HaKOMMEHHbLIM OMbITOM
W 3HaHWSAMU, CNOCOBCTBYET YKPENNEHMIO MNo3u-
LU yHMBEpCcUTETA B POCCUMACKOM U MexXayHa-
poOHOM Hay4dHO-06pas3oBaTesisHOM MNPOCTpaH-
cTBe.
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N3MEHYUBOCTH

B ApKTUYECKOM
peruoHe

Bunbthanp Poman Menpgenesuy,
Hay4HbIA PYKOBOAUTESTb
fmapomeTeoueHTpa Poccunm,
0.T.H.

Xan Banentuna MouceeBHa,
NCNOMNHUTESNbHbIA JUPEKTOP,
CeBepo-EBpasuiickoro Knumarunyeckoro
Llentpa (CEAKL),

A. Teorp. H.

ApKTUKa — PervoH MNOBbILEHHOr0 BHUMaHWUA U UHTe-
peca CO CTOPOHbI MOSIMTUYECKOrO U Hay4YHOro coobLLe-
ctBa. B cBA3M c noTenneHvem knumara Hapsgy c nep-
CneKTMBamMn TMOJNyYeHUs1 BbIrog OT OCBOEHUS NPUPOa-
HbIX PECYPCOB B apKTU4YECKOM KOHTUHEHTAlNIbHOM LUESTb-
e U HOBbIX BO3MOXHOCTEW ONTUMU3ALUM MOPCKOM
HaBuraumm wmexagy Eponon n TuxookeaHCKUM pe-
rMOHOM, pas3BUTMEM TMONAPHOro Typu3amMa CyLlecTBY-
IOT PUCKM BO3HUKHOBEHUSA HeratmBHbIX 9KOSOrnye-
CKMX N coumaribHO-9KOHOMUYECKUX U3MEHEHUN [Hanpu-
mep, Katuos u MNMopdupees, 2012]. HeobxognmocTb ne-
pecMoTpa nepeyHs BUOOB TPaAULMOHHOW OeATeNlbHO-
CTU KOPEHHbIX Mano4mcneHHbIx Hapogos Cesepa v una-
MEHEHUA MECT UX MPOXMBaHUA B LENaxX obecrnedeHns
6e30NacHOCTN XXUIHEOEATENbHOCTU ABNAETCA MoKasa-
TenbHbIM NPUMEPOM HeraTUBHbIX MOCNeACTBUA, CBA3aH-
HbIX C UBMEHEHNEM KNUMaTn4eckux ycnosun. PelueHne
paga X03MCTBEHHbIX N 9KOHOMUYECKUX 3afad B ApKTU-
4YEeCKOM pervoHe onpepenser pacTyLllyo noTpebHOCTb
B Hann4nu npodpeccruoHanbHON U OCTOBEPHOM Knnuma-
TUYECKOWN MHdopMaLnn.
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Some aspects
of climate
variability
forecasting

in the Arctic
region

Vilfand Roman Mendelevich,
academic director, Roshydromet, Doctor
of Technical Sciences

Khan Valentina Moiseevna,

executive director, North-Eurasian Climatic
Center, Doctor of Geography

Mcnonb3oBaHne MNPOrHO30B KOPOTKONEpUOA-
HbIX KofebaHui knumarta (nof TakoBbiMK Noa-
pasymMeBaloTCs METEOPOSIOrnMYeCcKne nporHo3bl
Ha MecsiL-Ce30H—T0f) CEKTOPasibHbIMX NOMb30-
BaTeNsiMU SBMSETCA ObICTPO pasBUBalOLLENCS
061acTbio CcoTpyaHnyecTea. B nmocnegHve rogel
Yy MOCTaBLUMKOB KIMMaTUY4ECKON WHdOopMaLmn
YBENMUYMINCL BO3MOXHOCTM B 06ecneyeHnn no-
Tpebutenen cneunanmanpoBaHHbIMK MPOrHo3a-
MW Morodbl U KnnumaTta B ApKTUYECKOM permo-
He B CBfI3W C 6YPHbLIM Pa3BUTUEM BblYUCIUTESb-
HbIX PECYPCOB 1 HOBBLIMM TEXHONOIMSIMU c60pa U
XPaHEHUs1 MaCCUBHbIX AaHHbLIX 06 OKpYy>XatoLLien
cpefie, yCOBEPLUEHCTBOBAHMEM KavecTsa rmapo-
OMHaMMyeckoro MopenuposaHus. CKoopauHW-
POBaHHbIE YCUNMS CMELMAnUCTOB U3 CMEXHbIX
obnacter MNOTeHUMANbHO MOryT KayeCTBEHHO
YIYyYLWWTb KnMMaTn4eckoe o6cnyxmnsaHune B Ap-
KTUYECKOM PErvoHe 1 onpejenutb nepcnekTu-
Bbl €r0 AanbHeWnLero passuTtus. YcnewHoe co-
TPYAHWUYECTBO TpebyeT OT BCEX 3aMHTEPECOBaH-
HbIX UL XOTHA 6bl YACTUYHOrO NMOHMMaHUS nep-
CMEeKTVB 1 BbIrof OT COBMECTHOW OeATENbHOCTY.

The Arctic is a region of increased attention and interest from
the political and scientific community. Due to climate warming,
among the prospects for obtaining benefits from the development
of natural resources in the Arctic continental shelf and new
opportunities for optimizing marine navigation between Europe
and the Pacific region, the development of polar tourism, etc.,
there are risks of negative environmental and socio-economic
changes [for example, Kattsov and Porfiriev, 2012]. The need to
revise the list of traditional activities of indigenous peoples of the
North and change their places of residence in order to ensure
life safety is a good example of the negative consequences
associated with changing climatic conditions. The solution of a
number of economic and economic problems in the Arctic region
determines the growing need for the availability of professional
and reliable climate information.

The use of forecasts of short-period climate fluctuations (by that
means meteorological forecasts for the month-season-year) by
sectoral users is a rapidly developing area of cooperation. In recent
years, climate information providers have increased their ability to
provide consumers with specialized weather and climate forecasts
in the Arctic region due to the rapid development of computing
resources and new technologies for collecting and storing massive
environmental data and improving the quality of hydrodynamic
modeling. Coordinated efforts of specialists from related areas can
potentially qualitatively improve climate services in the Arctic region
and determine the prospects for its further development. Successful
cooperation requires all stakeholders to understand the perspectives
and benefits of joint activities
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TEXHOJNOIM4YECKUE MPOBJIEMbI

" BOSMOXXHOCTUN KITMMATUHECKOIO

MPOrHO3NPOBAHNA B APKTUKE

KomnnekcHoe B3aMmoencTeme pasHoobpas-
HbIX (hm3n4ecKknx NpoLeccoB B APKTUKE U UX 0O-
paTHbIX CBA3EN Ype3Bbl4alHO YCMOXHAET 3afa-
4y NPOrHO3MPOBaHMSA MMEOPOMETEOPOSIOrMHECKNX
YCNOBUI Ha BPeMeHHbIX Maclutabax oT mecsua
00 Heckonbkux net [Hanpumep, Callaghan et al.
2011, Rajeevan 2017].

Mpy NporHO3MpoBaHUM Ha [OrMEe CPOKN BIU-
SIHME Ha4YalbHbIX METEOPOSIOrMHYECKNX YCIOBUIA
ncyesaeT, Ha MepBbIA MnaH BbIXOOAT BO3QEW-
CTBUSI BHELLIHWX MPUTOKOB 1 CTOKOB 3HEPIMM, CO-
NPSPKEHHBIX C OKeaHOM, COCTOSIHMEM U OUHAMU-
KOW MOPCKOro fbAa, AMHAMUKOM CHEXHOro no-
KpoBa, 0CO6EeHHOCTAMU hopMUMpPOBaHMA 06naY-
HOCTW, rMOPON3NYECKUMU (aKTOpaMU LIMPKY-
UMK BOA, HA NOBEPXHOCTU U Ha rNybuHe cybap-
KTUYECKMX W yOaneHHbIX MOpewn, npoleccamm B
cTpatocdepe U MX B3aMMOLENCTBMA C TPOMo-
ccheport U T.4.

e 2019 -

Ha paHHbI MOMEHT He CyLLEeCTBYET METOAM-
KW noAcyeTa OUeHKM 4ucToro acpdpekta ot no-
TEHUManbHOro BKNaga BCEX CYLLECTBYOLLMX UC-
TOYHMKOB Mpefckadyemoctn. dusmyeckoe onu-
CaHMe NPOLECCOB M 06PaTHbIX CBA3EN OCHOBHbIX
hakTopoB B (HOPMMPOBAHMN ONUTESIbHBIX aHO-
Manuin LMpKynsauum atMmocdepbl TpebyeT Crox-

-, HOro n KoOMnieKcHoro nogxoga B npouecce mMo-

#. %- .-__ : __‘ } 52 e
g 7 e

JenMpoBaHusi, 4TO OCTaeTCsl OOHOW M3 NpUOopW-
TETHbIX 3aa4 B UCCNENOBaHMAX Knumata ApKTu-
Ku.

Ona ycnewHon peanu3auun 3apad Knumatu-
4eCcKoro MOHUTOPWUHIa M MPOrHO3MPOBAHUS He-
obxoouma HapgexHas ceTb HabnogeHuin. Op-
Hako, HECMOTPSi Ha BHYLUMTESIbHBLIA OMbIT ap-
KTUHECKUX HaGNIOOEHWI, CYLLECTBYyIOLLAA CETb
cbopa wuHdopmaumMm 06 OKpyxaroLen cpege
He YOOBNETBOPSET BO3HMKAIOLLMM MNOTPEGHO-
cTAM. YacTb NyHKTOB W nnatdopM no Habno-
[OEHMIO 32 CHEXHbIM MOKPOBOM, MOPCKUM U Ma-
TEPUKOBbLIM JIbIOM BbIBELEHbI U3 IKCMNyaTauum
B CBA3M C TEXHUHECKMMUN TPYOHOCTAMM, yaaneH-
HOCTbIO CTaHUMIA U CYpPOBbIMWU KIMMAaTUYECKU-
MW YCNOBUSIMU, @ TaKXe M3-3a OTCYTCTBUA (hu-
HaHCOBbIX PECYPCOB Ha nopaepxaHue. [ucTan-
LMOHHbIE U3MEPEHMSA CO CMYTHUKOB U NneTaTesb-
HbIX annapaToB MOBLICUIN BO3MOXHOCTK C6O-
pa [OaHHbIX 9NEMEHTOB Kpuocdepbl, rmapocde-
pbl M atMocdepbl U HAaCTUYHO KOMMEHCUPYIOT
npo6enbl MHopmaumn. [Ona obecneveHus no-
TPEBGHOCTEN YUCNEHHOrO MPOrHO3UPOBaHNUA Mo-
rofbl, KNMMaTUYeCKUX UCCNeaoBaHUA 1 peanu-
3auMM  Hay4YHO-MUCCNedoBaTeNlbCKMX MNPOrpaMm
Heo6Xx0OMMO aKTMBHOE pa3BepTbiBaHME MOCTO-
SIHHO OEMCTBYIOLLMX aBTOMaTUHECKMX METEOPO-
NOMNYECKUX CTaHUMIW, CUCTEM OUCTaHLMOHHO-
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ro 30HOUPOBaHUA U aBTOMATUYECKUX Habnopa-
TeNbHbIX NNaTopM Ha NOBEPXHOCTU U Nop, no-
BEPXHOCTbLIO MOPA U NbJa, a TakXe NpuBeYeHns
K OOMONMHUTENBbHOMY CO0pPY [AaHHbIX MOPCKUe 1
BO3[yLUHbIE Cyaa, OCHALLEHHbIX COOTBETCTBYIO-
LMK cpeacTeamMu pernctpaumum n nepefayv re-
omanyeckux ganHbix. Mop armgon BMO u gpy-
rMX 3auMHTEPECOBaHHbIX MeXAyHapoaHbIX opra-
HU3auuin B nocrnegHne rofbl akTUBHO peanvay-
I0TCA MHUUMATUBBI, Kak Hanpumep, MexpayHa-
POOHbLIA MONAPHLIA rof, HaueneHHbIe Ha yny4-
LleHe cuctemMbl MHAopMaumm o6 O6CTaHOBKe
OKpy>XaroLLler cpefbl B NOMAAPHbIX PermoHax Ha
pasHbIX BpeMEHHbIX MacLuTabax.

MoMuMO peLleHns 3afayn yBenuyeHns coopa
reou3nyecknx gaHHbIX B APKTUYECKOM perno-
He B LeNisiX pa3BUTMA COBPEMEHHBIX TEXHOMOMMIM
METEOPOSIOrMYECKUX U MOPCKUX NPOrHO30B Tak-
Xe Heobxoouma paboTa Haf YCOBEPLUEHCTBO-
BaHMEM METOHONOMMM accumMmnauum Kak nps-
MbIX, TaK U OUCTAHUMOHHbIX (CMYTHMKMK, Camo-
JIETbI, APOHbI U T. O.) AaHHbIX. 3ajadva yCBOEHUS
reon3nyeckux AaHHbIX ABNSETCA HeOoTbemsie-
MOW YacCTbi TEXHONOMMUU YUCIEHHOIO NPOrHO3U-
poBaHus Norofbl U BAUSAET NPSMbIM 06pa30oM Ha
TOYHOCTb NocneayroLLero NPorHo3a 1 AoCcToBep-
HOCTb BOCMNPOWU3BEAEHUSA PErnOHAaNIbHOW U ro-
6ansHon umpkynauum. CyTb accumuasumMm co-
CTOUT B hOPMUPOBAHUN Hanbos1ee TOYHOM OLEH-
KU TEKYLLIero COCTosiHUA aTMocdepbl, okeaHa 1
T.M. HA OCHOBE BCEX OOCTYMHbIX HAGMOAEHUN U
ONHaMM4Yeckon mopenn. AHanus cuctemaTunde-
CKUX OLLMOGOK B MOJENSAX U OLieHKa HaleXHOCTH
W HeonpeaeneHHOCTN MOAENW onpenensieT cooT-
HOLLIeHVe BKraga NpsMbIX UKW AUCTaHLMOHHBIX

TECHNOLOGICAL PROBLEMS AND CLIMATE FORECASTING
OPPORTUNITIES IN THE ARCTIC

The complex interaction of various physical processes in the
Arctic and their feedbacks makes it extremely difficult to predict
hydrometeorological conditions on time scales from a month to several
years [for example, Callaghan et al. 2011, Rajeevan 2017].

When we forecast for long periods, the influence of the initial
meteorological conditions disappears, the effects of external
inflows and energy drains associated with the ocean, sea ice state
and dynamics, snow cover dynamics, cloud formation features,
hydrophysical factors of water circulation on the surface and subarctic
and remote seas, processes in the stratosphere and their interactions
with the troposphere, etc.

At the moment, there is no methodology for calculating the estimated
net effect of the potential contribution of all existing sources of
predictability. Physical description of the processes and feedbacks of
the main factors in the formation of long-term atmospheric circulation
anomalies requires a complex and integrated approach to the modeling
process, which remains one of the priorities in the research of the
Arctic climate.

A successful observational network is required for successful
implementation of climate monitoring and forecasting tasks. However,
despite the impressive experience of Arctic observations, the existing
network for collecting environmental information does not meet
emerging needs. Some of the points and platforms for monitoring snow
cover, sea and continental ice were decommissioned due to technical
difficulties, remote stations and harsh climatic conditions, as well as
due to lack of financial resources to maintain. Remote measurements
from satellites and aircraft increased the possibilities of collecting
data from elements of the cryosphere, hydrosphere and atmosphere,
and partially compensate for information gaps. To meet the needs of
numerical weather prediction, climate research and the implementation
of research programs, active deployment of permanently operating
automatic meteorological stations, remote sensing systems and
automatic observation platforms on the surface and under the sea
and ice surfaces, as well as attracting additional sea and air data,
is necessary. Under the auspices of WMO and other interested
international organizations, initiatives, such as the International Polar
Year, aimed at improving the environmental information system in the
polar regions on different time scales, have been actively implemented
in recent years.

We need to solve the problem of increasing the collection of
geophysical data in the Arctic region in order to develop modern
meteorological and marine forecasting technologies, end also need
to improve the assimilation methodologies of both direct and remote
(satellites, airplanes, drones, etc.) data. The task of mastering
geophysical data is an integral part of the technology of numerical
weather prediction and directly affects the accuracy of the subsequent
forecast and the accuracy of the reproduction of regional and global
circulation. The essence of assimilation is to form the most accurate
assessment of the current state of the atmosphere, ocean, etc. based
on all available observations and a dynamic model. The analysis of
systematic errors in models and the assessment of the reliability and
uncertainty of the model determines the ratio of the contribution of
direct or remote observations and model data in assimilation schemes.
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The optimal solution in the variational data assimilation system is found
due to error correction.

Predictive dynamic models as the main tool for analyzing and
predicting climate variability, including in the Arctic region, are
experiencing a period of intensive development. Primarily due to
the rapid progress in information technology and in supercomputer
computing resources. As a rule, for the development of dynamic
models, teams of scientists unite their efforts and create a joint product
that surpasses the result of a single team in quality.

The basis of prognostic models is a system of thermodynamics
equations, written with respect to different prognostic variables, in
different coordinate systems and in different approximations. It is
not possible to solve such a complex system of partial differential
equations by analytical methods. With the help of numerical methods
implemented in program codes, it is possible to solve the problem using
various finite-dimensional approximations. A number of processes not
related to hydrodynamics are described using simplified empirical
dependencies, called parametrizations. These include, for example,
the transfer of short-wave and long-wave radiation, sedimentation and
phase transitions of moisture, turbulence in the atmospheric boundary
layer, small-scale orographic disturbances, etc.

Solutions of equations in the form of values of certain parameters of
the climate system are recorded in the nodes of the regular grid through
a certain step of integration over time. Increasing the performance
of computing resources allows you to increase the resolution of the
numerical grid. However, the diversity and complexity of many physical
processes, primarily on a small scale, does not allow them to be taken
into account even with a high spatial resolution of the grid.

Forlong-term forecasting tasks, it is important that the dynamic model
be joint and describe the main processes in the atmosphere-ocean-
underlying surface-ice system. Slowly changing processes, primarily
related to the heat capacity of the ocean, the moisture content of the
soil, and the state of sea ice, are sources of predictability at seasonal
time intervals. On the way of development, modern prognostic models
become more complex and multicomponent, they additionally take
into account biogeochemical processes such as the carbon, sulfide,
ozone cycle, vegetation dynamics, photochemical processes in the
atmosphere, etc.

A variety of climate models, differing in quality and physical content,
prompted the scientific community to cooperate in -
comparing the results of numerical experiments with
observational data in international projects. Systematic
comparison of the quality of models requires a
coordinated and well-documented composition of
model calculations. The most well-known international
project to compare the quality of climate models is the
Climate Model Intercomparison Project (CMIP) under
the auspices of the World Climate Research Program. A
description and results of the different steps of CMIP can
be found on the page (https:/www.wcrp-climate.org/ §
wgcm-cmip). An analysis of the estimates of the success
of models for the reproduction of climate variability over =
a certain historical period and a quantitative assessment =
of the discrepancies of models in future forecasts
improve the understanding of the sensitivity of models to =
the effects of various forcing.

Ha6NOAEHUI N MOLESbHBLIX AaHHbIX B CXeMax ac-
cumunaumn. OnTMmMarnbHoe peLleHve B Bapyaum-
OHHOW CUCTEeMe YCBOEHUA OaHHbIX OTbICKMBAET-
Cs1 32 CHET KOPPEKLMU OLLNOOK.

[MporHocTnyeckue gMHammn4eckme Mogenu Kak
OCHOBHOW WHCTPYMEHT aHanu3a 1 rnporHo3upo-
BaHUA KIUMaTUYECKON W3MEH4YMBOCTU, B TOM
yncne n B ApKTUHECKOM PErvoHe, nepexmsaroT
nepuog UHTEHCUBHOro passuTus. B nepsyto oye-
penb 6rnarogaps CTPeEMUTENLHOMY Mporpeccy B
WH(POPMALIMOHHBIX TEXHONOIMAX U B CYNepKoM-
NbIOTEPHBIX BbIYUCIUTENBHBLIX pecypcax. Kak
npasuno, Anf pas3padoTkn AUHAMUYECKUX MO-
henen KONnNeKTuBbl Y4EeHHbIX OObEeOUHAT CBOU
yCcunMa U co3paroT COBMECTHbIA MPOAYKT, npe-
BOCXOOSALLMA MO KayecTBy pes3ynsraT OTAeNbHO
B3SITOr0 KOJIJIEKTUBA.

OcCHOBY MPOrHOCTUYECKNX MOLESIEN COCTaB-
NA0T CUCTEMbI YPaBHEHU TepMOogNHaMUKK, 3a-
NMMcaHHble OTHOCUTENbHO PasHbIX MPOrHocTnYye-
CKUX NepPeMEHHbIX, B pasfinyHbIX KOOPOUHATHbIX
cucTeMax U B pasHbIX NpubnmxeHunsx. Pewuntb
TakKylo CITOXHYI0 cucTeMy AndbdrepeHumanbHbIX
YypaBHEHW C YaCTHbIMU NPOU3BOAHBLIMU aHanu-
TUYECKUMW METOAAMWN He NpefcTaBnseTcs BO3-
MOXHbIM. C MOMOLLIbIO YACEHHbIX METOAOB, pe-
ann3oBaHHbIX B MpPOrpamMMHbIX Kogax, yaaeTcs
pelwartb 3agady, NpUMeHsi pasfnyHble KOHed-
HOMepHble arnnpokcumaumn. Psan  npoueccos,
He CBSI3aHHbIX C MMOPOONHAMMKON, ONUCLIBAIOT-
CS1 C NMOMOLLIbIO YNPOLLEHHbIX SMMUPUYECKMX 3a-
BMCMMOCTEN, Ha3blBaeMbIX NnapameTpusauusamu.
K 4necny Takmx OTHOCATCA, HanpumMep, nepeHoc
KOPOTKOBOSIHOBOW U [ANMHHOBOSIHOBOW pajuva-
uuKn, ocagkoobpaszoBaHue U ha3oBble MEpPeEXo-
Obl Briary, Typ6yneHTHOCTL B MOrpaHnyHOM Crioe
aTMocdepbl, MenkoMacLuTabHble oporpadunye-
CKUe BO3MYLLIEHNS U T.4.
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Peluenns ypaBHeHWn B BuAe 3HaA4YeHWA oripe-
[eNeHHbIX NapamMeTpoB KITMMaTU4eCKon CUCTEMBI
3anncbIBalOTCA B Y3riax PerynspHon CEeTKU Yepes
onpefereHHbIn Lwar NHTerpupoBaHnsa rno BpemMe-
HW. YBenu4yeHve npon3BoamUTENILHOCTU BbIMUCIIN-
TesbHbIX PECYPCOB MO3BOMAET YBENNUMBATL pas-
peLLeHne YNCNEHHOM CETKU. TeM He MeHee, MHO-
roobpasvie N CrOXHOCTb MHOMMX OU3NYECKMX
MPOLIECCOB B MNepPBYIO o4epenb MeNKoro macLuTa-
6a He Mo3BONSET UX Y4ECTb AaXe MPU BbICOKOM
NMPOCTPaHCTBEHHOM Pa3peLLEHNN CETKW.

[ns 3aga4 ponrocpovHoOro MporHo3vpoBsa-
HWA BaXXHO, 4TOOLI AMHaMn4eckas Mogesb bbina
COBMECTHOM WM OnucbiBana OCHOBHbIE Mpouec-
Cbl B cUCTEMe armocdepa—okeaH-ToACTUIa-
Lwaa nosepxHocTb-nen. MeaneHHo MeHsiloLme-
€Sl MPOLIECChI, CBSA3aHHbIE C TEMNSI0EMKOCTLIO OKe-
aHa, BriarocofepXaHuem Mno4sbl U COCTOSHMEM
MOPCKOIro NibAa SABMAKTCA UCTOYHMKaAMU Mpeg-
CKa3yemOoCTM Ha Ce30HHbIX MHTepBanax Bpeme-
HW. Ha nyTn passutusa coBpemMeHHbIe MPOrHOCTU-
YeCcKne MOJEeNn CTaHOBATCA 6ornee CroXHbIMU
N MHOFOKOMMOHEHTHLIMW, B HUX OOMOSHUTESb-
HO Y4MTbIBAIOTCH BUOreOXMUYECKMNE MPOLIECCHI
Kak Hanpumep, yrnepoaHsin, cynbuaHbIA, 030-

HOBbIV LIMKJ1, AWHAMWKa pacTUTEsNbHOCTH, poTo-
XMMUYeCcKue rnpoLecchl B aTmocdepe 1 T.1.
PasHoob6pasve knmmatndeckux mogeren, ot-
NMYaoLLMXCA Mo KayecTsy N (PUINYECKOMY Ha-
MOJIHeHWIo, NoByauno Hay4Hoe COOOLLEeCTBO Ha-
nagutb COTPYAHUYECTBO MO CPaBHEHWUIO PE3yIib-
TATOB YUCMIEHHbIX 3JKCMEPUMEHTOB C AAHHbI-
MU HabMOEHNA B XO4e MeXAyHapOLHbIX Mpo-
ekToB. CnctemaTmyeckoe COMoCTaBlieHne Kade-
cTBa Mopfernen TpebyeT Hamm4ms CKOOPAUNHMPO-
BaHHOIO M XOPOLLO AOKYMEHTUPOBAHHOMO COoCTa-
Ba MoAeribHbIX pacyeToB. Hanbonee M3BECTHbIN
MeXOyHapoOHbIA MPOEKT MO CPaBHEHUIO Kade-
cTBa knumMatm4decknx mogenen sto Climate Model
Intercomparison Project (CMIP) nog arungoni Bee-
MUWPHOW NPOrpammebl ro UCCe[oBaHuIo Knumara.
Onucanune n pesyneratbl pasHbix atanos CMIP
MOXHO HamTu Ha cTpaHuue (https:/www.wcrp-
climate.org/wgcm-cmip). AHanM3 oueHOK ycreLw-
HOCTW MO[esien Mo BOCMPOUN3BEAEHUIO KNMaTu-
YEeCKOW M3MEHYMBOCTM 3a OrpefesieHHbIA UCTo-
pUYECKUA Mepuof W KONMMYECTBEeHHas OLeHKa
pacxoXpaeHns mMoperneni B OygyLumx MporHosax
YNy4LIAoT MOHNUMaHWe YyBCTBUTENbHOCTU Mofe-
nen Ha BO3[ENCTBUA passinyHbIX (DOPCUHIOB.
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ARCTIC REGIONAL CLIMATE CENTER (ARCTIC RCC)

The growing need for the availability of professional and reliable
climate information in the Arctic in support of effective decision making
in social and economic circles prompted WMO to initiate panarctic
climate services based on regional approaches in the form of regional
climate centers and regional climate forums that have already worked
well in most other areas peace [Khan 2015, 2017].

In 2018, by decision of the WMO Executive Council, the launch of
the implementation of the demonstration phase of the Arctic region
climate center in the form of a network with nodes in the regional
associations of WMO with the participation of weather services of
countries belonging to the Arctic Council. In the established global
structure of the RCC WMO, the Arctic RCC is unique in its system of
organization and functioning. Firstly, the Arctic RCC domain includes
three sub-regional geographical nodes, namely: 1) North American,
which includes Canada (coordinating country) and the United States;
2) Denmark, Finland, Iceland, Norway, Sweden are members of a
consortium of the North European and Greenlandic knot under the
management of the meteorological service of Norway and 3) the
Russian Federation heads the Eurasian hub. Secondly, the work of the
Arctic RCC provides coordinated functioning of each of the three nodes
with the implementation of the most complete set of regional functions
and one mandatory function on a pan-arctic scale. For the North
American hub, this is a long-term forecast of meteorological and ice
conditions, for the North European and Greenland hub, management
of meteorological and hydrophysical data, for the North Eurasian hub,
climate monitoring. Four organizations of the Hydrometeorological
Centre of Russia— Arctic and Antarctic Research Institute (coordinator),
Hydrometeorological Research Center of the Russian Federation, Main
Geophysical Observatory and the All-Russian Scientific Research
Institute of Hydrometeorological Information-the World Data Center —
performs regional tasks of the North Eurasian Hub and a pan-Arctic
climate monitoring function [Alekseev et al. 2018].

Among other tasks, the terms of reference of the Arctic RCC include
the organization and holding of the Pan-Arctic Regional Climate Forum.
The first inaugural PARCOF took place in May 2018 in Ottawa. A year
later, at the initiative of the Finnish Meteorological Institute, the 3rd
Session of PARCOF was timed to the meeting of the 11th Ministerial
Session of the Arctic Council in the form of a side event, which made it
possible to significantly expand the circle of the target audience.

The WMO Concept of the Regional Climate Prediction Forum is
actively supported by WMO and its partners around the world. The main
task of PARCOF is to develop a consensus forecast of meteorological
and ice conditions for the upcoming season and bring the forecast
information to end users. More detailed information on the activities
of the Arctic RCC and PARCOF, including climate reviews and
consensus forecasts for the Arctic, can be obtained at https://arctic-
rcc.org/. The presence or absence of ice regulates many activities in
the Arctic, such as fishing, hunting, tourism, resource extraction, and
so on. Participation in the PARCOF sessions of representatives of the
user sector allows not only to obtain first-hand climate information, but
also to discuss the possibility of its effective use. Experts’ opinions on
the state of the observed and expected anomalies of meteorological
and hydrophysical characteristics in the Arctic region are of value to
users in the context of the tasks they face.

APKTUYECKUIN PETVIOHAJIbHBIV
KITMMATUYECKN LIEHTP (APKPKLI)

Pactywas noTpebHOCTb B Hanuuum npogec-
CMOHASIbHOM N [IOCTOBEPHOW KIIMMATUHECKOW WH-
dopMaumm B ApKTUKE B MOAOEPXKKY MPUHATUSA
3(PPEKTUBHBIX PELLEHUI B COLMANBbHBIX U SKOHO-
MUYecKMx kpyrax noéyauna BMO nHuummnposatb
naHapKTU4eckKoe Knnmartndeckoe obcnyxunsaHve
Ha 6a3e pernoHarnbHbIX NOAXodoB B hopMe peru-
OHaUbHbIX KNMMMaTUYeCKUX LIEHTPOB 1 peruoHarsb-
HbIX KIMUMaTn4eckux hopymMoB, KOTOpbIE yXe XO-
poLlo cebs 3apekomMeHOoBaivM B GONbLUMHCTBE
Apyrux panoHax mupa [Xax 2015, 2017].

B 2018 r. no peweHuio NcnonHutensHoro co-
BeTa BMO 06b5iBNeHO Hadano peanvsauun ge-
MOHCTpaLMOHHON pa3bl APKTUYECKOro peru-
OHarnbLHOro KNMMMaTM4ecKoro LeHTpa B dhopme
CeTn C y3namu B pernmoHasbHbIX accoumaumsx
BMO c ydactuem meteocnyx6 cTpaH, BXOOs-
wux B ApkTndeckun coseT. B ycraHoBuBLLEN-
ca mupoBon cTpykType PKL BMO ApkPKL sB-
NAETCSA YHUKarbHbLIM MO CBOEN CUCTEME OpraHu-
3aunn 1 pyHKuMoHnpoBaHuo. Bo-nepBbix, Oo-
MeH ApkPKL Bkno4vaeT B cebs Tpu cybperu-
OHarmbHbIX reorpadn4eckMx ysna, a MMEeHHO:
1) ceBepoamepukaHckuin, kyga Bxogat KaHaga
(ctpana-koopauHatop) u CLUA; 2) OaHnsa, OuH-
nangusa, Wcnangus, Hopeerus, Leeuma sasns-
IOTCS1 YfleHaMn KOHcopuuyma ceBepoeBponem-
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CKOro W rpeHnaHackoro yana nofg ynpasfieHu-
emMm meTeocnyx6bl Hopsermm n 3) Poccuiickas
®epepaums BO3MNaBMSET €BPa3UACKUN  y3er.
Bo-BTOpbIX, pabota ApkPKL npegycmartpusa-
€T cornacosaHHoe (PYHKLMOHMPOBAHUE KaX[o-
ro U3 Tpex y3roB C BbINO/IHEHMEM MaKcuMarb-
HO MOSHOro Habopa pervoHanbHbIX QYHKUUA K
OfHOW 06s3aTenbHON OYHKUMM B NaHapKTude-
CckoM macwrTabe. [Ona CeBepoameprKaHCKo-
ro ysna 9TO OONrOCPOYHbIN MPOrHO3 METeopo-
norm4eckux 1 nefosbix ycnosun, ana Cesepo-
EBponenickoro n 'peHnaHAckoro ysna — ynpas-
JIeHne MeTeoposiormyeckumMmn n rugpodunanye-
Cckumn gaHHeiMu, gnsa  Cesepo-EBpasuiickoro
y3na — MOHUTOPUHI Knumara. YeTtbipe opraHu-
3aumm PocrugpomeTa, a UMEHHO: APKTUYECKUIA
M aHTapKTUYECKUIA Hay4YHO-UCCnefoBaTeNnbCKUMn
MHCTUTYT (KoopgmHaTop), lMppomeTeoposnoru-
YeCKUr Hay4YHO-UccnepoBartenbCckui LeHTp Poc-
cuinckon ®epepaumun, MasHasa eodusnyeckas
O6cepaTtopus M. A.U. BoelikoBa u Bcepoc-
CUACKUA Hay4HO UCCrenoBaTelbCKUA UHCTUTYT
rMapoMeTeoposiornyeckon nHpopmaumm — Mu-
pPOBON LEHTP AaHHbLIX BbIMOMHAKT pPervoHarb-
Hble 3agay4n CeBepo-EBpasuiickoro ysna v na-
HaPKTUYECKYIO (DYHKLMIO MO MOHUTOPUHIY K-
marta [Anekcees 1 gp 2018].

B uucne npounx 3apjady Kpyr 06a3aHHOCTEMN
ApkPKL BkntoyaeT B cebs opraHMsaLmio 1 npo-

BegeHne [laHapKTUY4ECKOro  pervoHasnibHOro
Knumatmyeckoro copyma. lNepsbii nHayrypa-
UnoHHbI NMAPKO® cocTosnca B mae 2018 T.
B r. OtTraBa. l'og cnycTtq, no uHnumMatTee OuH-
ckoro Meteoponorunyeckoro IHCTUTyTa 3-9 cec-
cua NMAPKO® 6bina npuypodeHa K 3acefaHuio
11-1 MuHnctepckon ceccmm Apktudeckoro Co-
BeTa B hopme napansienibHoro MeponpusTus,
YTO MO3BOMUSIO CYLLIECTBEHHO PacLUMpUTb Kpyr
Lenesou ayamTopun.

KoHuenuus BMO PervoHansHoro gopyma no
MPOrHO3MPOBAHMIO KNMaTta akTMBHO NOAAEPXN-
Baetca BMO 1 ee napTHepamu no Bcemy mupy.
OcHosHas 3agada NMNAPKO® — paspaboTka KOH-
CEHCYCHOro nporHo3a MeTeopoorMyeckux 1 ne-
[OOBbIX YCIIOBWI HA NPEACTOALLMIA CE30H 1 OOBe-
OeHue NPOrHoCTUYECKOM MHpopMaLIMM 0O KOHeY-
HbIX Nonb3oBaTenen. bonee getansHyo MHGOP-
Maumio o pgestensHocTn ApkPKL n NMAPKO®,
BKMIOYas KIumartnyeckme 0630pbl M KOH-
CEHCYCHble MpOrHo3bl MO  APKTMKE, MOX-
HO nonyuuTb No ccbinke https://arctic-rcc.org/.
Hannune unm otcyTCTBME NbAA pErynmpyeT MHO-
rve Buabl OEATENBHOCTM B APKTUKE, TaKMX Kak,
pbI6ONOBCTBO, OXOTY, TYPU3M, A0ObIHY pecypcoB
n T. . Yyactme B ceccuax NAPKO® npepncra-
BUTENEN NoMb30BaTENbCKOrO CEKTOPA NO3BOMS-
€T He TOMbKO NONy4nTb KNMMaTu4eckyo nHAop-
MaLMIO U3 NEPBbIX PYK, HO N 06CYQNTb BO3MOX-
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nonsipHon obnacTu, 6bina BNOMHE onpasfaHHa

LA CBOEro BpemMeHun n ncnons3yetcsa 8 AAHUN

o = 7 po cux nop. OpgHako, B nocnegHve rogbl rmgpo-
- OVHaMuyeckrMe MeTodbl NMPOrHO30B Ha fdonrue

CPOKM CTanun 3aHumMaTh BefyLLUyIo posib B onepa-
TUBHOW npakTuke. B Pocrngpomete 3tn 3apa-
YW YCMELLHO peanuayloTcsl B paMKax fOefTenb-
= = HocTn CeBepo-EBpa3nmnckoro KnnmMaTu4ecko-
o ro ueHtpa (CEAKL). CEAKL| BbINONHAET LenbIf
¢ 2 pag PyHKUUA N0 KnMMaTUn4eckomy o6CiyXmBa-

2 = Humo B CeBepHon EBpasum, HaumHasa ¢ 2008 r.,
- B KadyectBe PermoHanbHOro KimMMaTu4eckoro
LueHTpa, akkpeguToBaHHoro BcemnpHon Merte-
oponorundeckon OpraHmsaumen. B ero coctas

BXOOAT 7 y4pexpgeHun PocrugpomeTta v Hauu-

3 oHasnbHble MeTeocnyx6bl ctpaH CHI. Koop-
OVHMpYIoLasa posib 3akpenneHa 3a [vgpomert-
& - ueHtpom Poccuun. NHdopmaums o gedtensHo-
#‘_ ctn CEAKLU, pesynsraThl onepaTvBHOM paboThl
=<2 7 NO MOHWUTOPWHIY W MPOrHO3MPOBaHUIO KOPOT-
KONepuoaHbIX KonebaHur Knumarta, Hay4Hble

HOCTb €€ 3(PPEKTUBHOrO UCNonb3oBaHMsA. MHe-
HWUSI 3KCNEPTOB O COCTOSHWMM HabnogaembIX U
OXugaemMblx aHOManusaX MEeTeopONorM4yecKmx
N rmapohmn3NYeCKUX XapakTepucTuk B ApKTu-
YECKOM pervoHe MnpeacTaBnsioT LEHHOCTb Ans
nonb30BaTenel B KOHTEKCTE 3aad, C KOTOPbIMU
OHM CTasKMBatoTCS.

Ceccumn APKO® opraHusoBaHbl B chopme
[BYCTOPOHHEro Avanora rnocTaBLUMKOB U MOfb-
3oBartenen KnuMmaTndeckon mHdopmauun. He-
06X0AMMOCTb [JOCTyNa K MHgopMaumm O Knn-
mate 1 noroge B ApKTUKE BaXKHa He TONbKO AJis
YNYYLLIEHHOrO MHAOPMMPOBaHNA B cdepe npak-
TUYECKOW OesiTenbHOCTU U obecrneveHns 6e30-
MacHOCTU, HO Takxe 1 Ons MeponpuaTuii no 3a-
LLMTE OKpY>KatoLLEen cpenpbl.

JOJITTOCPOYHOE METEOPONOIMNMYECKOE
MPOrHO3MPOBAHME MO APKTUHECKOMY
PEMMOHY B PAMKAX
CEBEPO-EBPA3UINCKOIO
KIMMMATUHECKOIO LEEHTPA

B Poccuun Ha npoTsbkeHnn 6onee Yem nonyse-
KOBOro nepvoga AONroCpoyHbIE METEOPONOru-
Yyeckune MNporHo3bl AnA ApKTMKM COCTaBnsanUCh
B ApPKTMYECKOM W AHTapKTUYECKOM Hay4HO-
nccnegosartenbCkoM  mMHCTUTYTE  (AAHNWN) ¢
MOMOLLBI0O  MaKpOLMPKYNALUMOHHOIO  MeToAa
BaHreHrenma-lmpca. 3ta MeTOQOMNOMMsA Makpo-
METEOpPOIOrMyYeCcKOro aHanm3a 1 JoNnrocpo4HOro
MPOrHO3MPOBaHMS, OCHOBaHHAsA Ha KOHLENUMu
3aKOHOMEpPHbIX Mpeobpal3oBaHN  KpynHOMAaLL-
TabHow aTtMocdepHon Lmpkynsaumn B CesepHoW

Sessions of PARCOF are organized in the form of a bilateral
dialogue of suppliers and users of climate information. The need for
access to information on climate and weather in the Arctic is important
not only for improved information in practice and safety, but also for
environmental protection.

LONG-TERM METEOROLOGICAL FORECASTING FOR THE
ARCTIC REGION WITHIN THE FRAMEWORK OF THE NORTH
EURASIAN CLIMATE CENTER

In Russia, for more than half a century, long-term meteorological
forecasts for the Arctic were compiled at the Arctic and Antarctic
Research Institute (AARI) using the macro-circulation method of
Wangenheim-Giers. This methodology of macro-meteorological
analysis and long-term forecasting, based on the concept of regular
transformations of large-scale atmospheric circulation in the northern
polar region, was fully justified for its time and is still used in the
AARI. However, in recent years, hydrodynamic methods for long-term
forecasts have begun to occupy a leading role in operational practice. At
the Hydrometeorological Centre of Russia these tasks are successfully
implemented within the framework of the North Eurasian Climate Center
(NEACC). NEACC performs a variety of climate services in Northern
Eurasia, since 2008, as a Regional Climate Center accredited by the
World Meteorological Organization. It consists from seven agencies
of the Hydrometeorological Centre of Russia and national weather
services of the CIS countries. The coordinating role is assigned to the
Hydrometeorological Center of Russia. Information on the activities of
SEACC, the results of operational work on monitoring and forecasting
short-term climate fluctuations, scientific and educational materials are
posted on the website of NEACC in Russian and English (http://neacc.
meteoinfo.ru/).

Hydrodynamic forecasting technology at NEACC on a regional
scale, including The Arctic region was implemented using the
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N y4yebHble MaTepuansl pa3MeLlarTca Ha can-
Te CEAKL| Ha pycCKOM M aHIMNCKOM SA3bIKax
(http://neacc.meteoinfo.ru/).

TexHonornss rmapoaHaMNYEecKoro nporHo3u-
poeaHna B CEAKL, B pervoHanbHOM MacLuTa-
6e, Bktoyas ApKTUYECKUI PEMMOH, peannsoBa-
Ha C UCMNOMb30BaHEM MoEeNn O6LLen LMPKyns-
unn atmocdpepsl MNIAB OI'BY «[vgpomeTueHTp
Poccun» n IBM PAH [ToncTtbix 1 gp. 2010] u mo-
denn oben umpkynauum atmocgepsl OIrby
«[TO» [Mupuc n gp. 2008]. Ocoboe 3Ha4eHne
npuv 3TOM MMEEeT MPOrHO3VpoBaHME Ha OCHOBE
aHcambnen. HeobxogMmMoCTb Takoro nopxoga
onpepenseTca, ¢ OQHON CTOPOHbLI, HeJoOCTaTou-
HOM TOYHOCTBIO MPEOCTaBfieHUs UCXOOHbIX Me-
TEOPOJIOrnM4ecKnX 1 okeaHorpadn4ecKmx rnonewu,
HEeCoBepLUEHCTBOM MapoavHaMUYECKUX Mopne-
Nen, € ApYrow, — XaoTU4eCcKUM noBefeHnemM ca-
Mon atmocdpepbl. OgHUM M3 CNOCO60B ycTpa-
HEHWs1 MOrpeLUHOCTEN, CBA3aHHbLIX C HecoBep-
LLIEHCTBOM Mofesien, fBMAeTCa UCronb30BaHne

Ccpa3y HeCKOMbKUX MOoAenen, — Mynstumonesbs-
HbIA noaxof, CTaBLUNA CTaHOAPTHOW NPaKTUKON
MMPOBbLIX METEOPOSIOrMYECKUX LLEHTPOB.

ExemecadHasa npouenypa coctaBfeHus npo-
rHO30B, PACChINKM pPe3yrnsTaToB 1 pacyeToB oLe-
HOK KayecCTBa OCYLLECTBMSIOTCA B pamMkKax cne-
LUManm3npoBaHHON TEXHONMOrMYeCKOn nMHUMK,
passepHyTon Ha cepBepe CEAKL. Onucanue
OCHOBHbIX OJIOKOB TEXHOMOMMN eXeMeCSYHbIX
BbIMYCKOB  rNo6arnbHbIX BEPOATHOCTHLIX U Oe-
TEPMUHUCTUYECKMX MPOrHO30B Ha MecsL N ce-
30H NOAPOBHO M3NOXEHbI B cTaTbe [BunbdaHpg,
n gp. 2016]. B pamkax gaHHOW TEXHOMOrMK OT-
OenbHO COCTaBNATCA MPOrHO3bl AN APKTUKK
[KnukteB n gp. 2015]. Pe3ynbratbl BEPOSATHOCT-
HbIX MPOrHO30B COMPOBOXAAKTCA CUHOMNTUKO-
CTaTUCTUYECKOW MHTeprpeTaLunin, nm o630pHON
WMHopmaumen, Oy6rnmpyeTcs Ha aHrMNCKOM
A3blke 1 pasmeLyaetca Ha cante CEAKL ¢ uc-
NoMb30BaHWEM JTOKasbHbIX U rnobasibHbIX ceTen
INTERNET.

™ |
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atmospheric general circulation model of the Hydrometeorological
Centre of Russia and Institute of Numerical Mathematics RAS [Tolstoy
et al. 2010] and the general circulation model of the atmosphere of
the Main Geophysical Observatory [Mirvis et al 2008]. Of particular
importance is the ensemble-based prediction. The need for such an
approach is determined, on the one hand, by the insufficient accuracy
of the representation of the initial meteorological and oceanographic
fields, by the imperfection of the hydrodynamic models, and on the
other hand, by the chaotic behavior of the atmosphere itself. One of
the ways to eliminate errors associated with imperfect models is to use
several models at once, — a multi-model approach, which has become
the standard practice of world meteorological centers.

The monthly procedure for making forecasts, sending out results
and calculating quality estimates is carried out within the framework
of a specialized production line deployed on the NEACC server.
A description of the basic technology blocks of the monthly issues
of global probabilistic and deterministic forecasts for the month
and season are described in detail in [Vilfand et al. 2016]. In the
framework of this technology, forecasts for the Arctic are separately
compiled [Kiktev et al. 2015]. The results of probabilistic forecasts
are accompanied by synoptic-statistical interpretations, or overview
information, duplicated in English and posted on the NEACC website
using local and global INTERNET networks.

Maps of the spatial distribution of anomalies averaged over the
ensemble (deterministic forecasts), as well as the probabilities of the
above meteorological values stratified in three basic gradations (below
the norm, norm and above the norm) with monthly and seasonal
resolutions are displayed on the forecast page of the NEACC website.

The technology of hydrodynamic forecasting of climate variability in
the Arctic requires constant updating and development. In the NEACC,
it is planned to further improve the technology by introducing new
units and software. The main emphasis is on improving hydrodynamic
models, as well as on conducting research on the sources of potential
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predictability of the evolution of the atmosphere on time scales of
month-season-several years. For the seasonal forecast, a transition
is planned from the atmospheric model to the joint model of the
atmosphere and the ocean of the Hydrometeorological Center of
Russia and the Institute of Numerical Mathematics of RAS. ll
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Ha nporHoctuyeckown ctpanuue canta CEAKL]
oTOGpaXxarTCs KapTbl MPOCTPaHCTBEHHOrO pac-
npegeneHns cpegHnx no aHcam6siio aHoManmm
(meTepMUHMpPOBaHHbIE MPOrHO3bl), @ TakxXe Be-
POATHOCTEN yKa3aHHbLIX Bbilie MeTeoporiormye-
CKWUX BENVYUH, CTPaTUULMPOBAHHLIX MO TPeEM
OCHOBHbIM rpagaumsam (HVXe HOPMbI, HopMa r
BbILLIE HOPMbI) C MECSYHBIM W CE30HHbIM pa3spe-
LEeHneM.

TexHonornss rmMgpoAMHaMmM4ecKoro nporHo3u-
poBaHUs KNUMaTUYeCKON U3MEHYMBOCTU B Ap-
KTUKe TpebyeT NOCTOAHHOro O6HOBMIEHNS U pas-
Butna. B CEAKL nnaHvpyeTcs panbHeniiee
yCOBEpLLEHCTBOBaHNE TEXHONOMMWN 3a CYET BBe-
[OeHna HOBbIX 6JI0KOB M MPOrpamMMHbIX CpencTB.
OCHOBHOWM aKUEHT Mpu 3TOM AenaeTcs Ha yco-
BEPLUEHCTBOBAHME TIMOpPOOMHAMUYECKNX  MO-
Jenen, a Takxe Ha NpoBefeHVe uccrenosaHuim
WUCTOYHMKOB MOTEHUMANbHOW NpefcKkasyemo-
CTM 3BOSOLMM aTMOCHepbl HA BPEMEHHBIX Mac-
wrabax Mecsu-Ce30H-HecKonbko net. Ansa ce-
30HHOr0 NPOrHo3a NnaHMpyeTcs Mnepexop, ot aT-
MOCCEpPHOM MOJEeNn K COBMECTHOM Mofenu ar-
Moccpepbl M okeaHa [uopomeTueHTpa Poccumn
n IBM PAH.
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HOBOCTHU

HOPBET W1 3AMYCKAET MEPBbI/ B MUPE
FMBPVOHBIN KPYUSHBIA NAVHEP

OnekTpu4eckun geuratesib — BCroMoratesibHbiA, OH 6yAeT NPUMEHSATb-
csl Bpemsi oT BpemeHU. CyAHO B TaKOM pPeXXUMe MOJIHOCTbIO COXPaHAeT Ma-
HEeBPEeHHOCTb M CKOPOCTb, OAHAKO 3anaca 3Hepruv B 6atapesix XBaTUT He
6o0nee 4em Ha non4aca HenpepbIBHOW paboTbl.

«MS Roald Amundsen» — kopabnb 0THacT! 3KCMePUMEHTasbHbINA, OH CO3haH
W ANs TOro, YTo6bl HA NPaKTMKE NPOBEPUTL HEKOTOPbIE NEPEOOBbIE KOHLENLMMN.
Hanpvimep, HeCMOTPA Ha TO, YTO OCHOBHOW MyTb rMOPUA NPONKET Ha AN3ENsX,
perynsipHoe nepekstoYeHe Ha aneKkTpofsuratens B UTOre AOSHKHO CHU3UTb
BbIOPOChI YITIEKMCIIOro rasa B atmocdepy Ha 20 %. [Janee, npy ABMXEHUU Ha
9NEKTPUHECTBE LLYM OT 6OPTOBbLIX CUCTEM JOMKEH CHU3UTHCSA HACTOMbKO, YTO
naccaxwpbl Ha nany6e cMOryT ycnbilaTb TPECK floMaroLLerocs fibaa 1 rono-
€a MoNSPHbIX XXMBOTHBIX. OTO OMNUCHIBAETCSH, KAk KOHKYPEHTHOE NPEenMyLLECTBO
JlanHepa npu opraHvM3aumm TypoB B ApKTUKY.

Kopabnb MoXeT npuHsATL Ha 60pT 530 maccaxupoB. 34eck ecTb BCe yO06-
CTBAa, BKIOYasA cayHbl, KMHO3as1 1 6asIKOHbI B 605ee 4eMm rnosioBuHe KatoT. A Tak-
>Ke HECKOJbKO HOBLLIECTB — 3aKpbiTas oTannmeaemas 063opHas nany6a B HOCO-
BOW YacTu Kopabsis U Hay4YHbIN LEHTP MMeHn AMyHACeHa Ha kopme. «MS Roald
Amundsen» aganTMpoBaH O NPOBEAEHVS Ha 6OPTY Hay4YHbIX KOH(DEPEHLMIA,
NepeBO3KN SKCNEQLMA U opraHmM3aumum TeMaTtu4ecKkux MepornpusTUi, NOCBS-
LLeHHbIX Npobnemam Cesepa.

UctouHuk: technokult.ru

FIRST EVER CRUISE SHIP TO SAIL ON BATTERY POWER

World’s first hybrid powered cruise ship, equipped with large battery
packs and groundbreaking green technology. The ship is powered by
an innovative hybrid solution including four Bergen B33:45 engines and
batteries. The engines will be equipped with a selective catalytic reduction
system to meet the IMO Tier lll nitrogen-oxide emission limits.

The vessel operates mostly on liquefied natural gas but, for up to 60 minutes
at a time, she can switch to battery power, allowing passengers to sail in silence
and, Hurtigruten says, cutting CO2 emissions by more than 20 per cent compared
to ships of a similar size.

She offers capacity for 530 guests and provides a comfortable basecamp from
which to explore the world’s most remote regions.

Specially designed for some of the most spectacular waters of the planet, MS
Roald Amundsen features groundbreaking green technology such as the large
battery packs which was put to the test as she left Kleven Yard for her maiden
voyage.

MS Roald Amundsen’s maiden season includes expedition cruises along
the Norwegian coast, to Svalbard and Greenland, before becoming the first
hybrid powered ship to attempt a traverse of the legendary Northwest Passage
— following in the wake of the namesake explorer Roald Amundsen’s famed
expedition.
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«BekoM ApKTUKM» 4acTo Ha-
3biBatoT XXI| BeK. B Hayane Ho-
BOr0O TbICAYENETUS HE TOJNbKO
onpefenunucb MNepcrneKTyBbI
OCBOEHMUSA pPernoHa, Ho U nos-
BUINCb WMHBECTULMOHHbIE pe-
CypcCbl Ons peanuaaunn Kpyn-
HOMacCLUTaAOHbIX apKTUYECKUX
nporpamMm 1 NnpoekToB. Orpom-
Hble npupoAHble 6oraTcTea,
noTeHumanbHble 3anacbl Hem-
TV W rasa, a Takxe TpPaH3UT-
Hble BO3MOXHOCTW genatoT
KOHTPOSb Hag LMPKYMMonsap-
HbIM PErMOHOM reononnTUYe-
CKUM npuoputeTom ana Poc-
CUN N MHOIMMX rocynapcTB Co-
BPEMEHHOr0 Mupa.

Xantep Tuna Conuman,

npodpeccop, anpekTop, LieHTp aHepreTn4eckoro npaea,
A6epanHCKNIn yHBEPCUTET, BennkobputaHus.
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CornacHo oueHke [eonormyeckom Cry>6omn
CLUA 3anacoB He(pTn B APKTVKe, Ha CEerogHsLL-
HU OeHb 6oree 4emM Ha 400 MecTOpOXOEeHU-
AX Ha cywe Ao6bITo 40 Mynnnapnos 6appenen
HedpTn, 1136 TPUNIMOHOB KYOUYECKUX (DYTOB
(ft) raza 1 8 munnvapgoB 6app. XnOKoro npu-
pogHoro rasa'. [danbHenLas oueHka reonorum
MOPCKOM 30HbI APKTUKM NMOKa3bIBaAET, YTO OKOJO
30% HepasBegaHHOro MMPOBOro 3anaca rasau
13% Hepas3BefaHHbIX 3anacoB HeITN HAXoOsAT-
€Sl B OCHOBHOM Ha apKTU4€CKOM KOHTUHEHTasb-
HOM Luenbde Ha paccToaHUn meHee Yyem 500 m
BOAbI?, U3 KOTOPbIX JIbBMHAA OONS HAaXOAMTCH B
mMopsx BapeHueBa/EBpoOapKTMYECKOro pervo-
Ha. Ha cerogHawHWIA oeHb aKcrnyaTauum 60onb-
e BCEro NoaBeprimcb apktuyeckme Lwenbo-
Bble MeCcTopoXaeHus HeddTn 1 rasa B bapeHue-
BOM/EBPOapKTNYECKOM permoHe, B TOM 4ucne
HopBexckue mectopoxgenus Goliat n Snghvit,
a Takxe paspaboTka pOCCUMCKUX MECTOPOXe-
HU Ha fmane u lNpupasnoMmHoM. B aTom pe-
rMOHe HaxoauTcs psafd ApYrMx MecTOPOXAEHUN,
KOTOpbIe MiiaHMpyeTcsi OCBOUTb, B OCOOEHHOCTH
ruraHtckoe LLITOKMaHOBCKOE MecTopoXAeHue

' OoHanbp Motbe n gp. OueHka Hepa3BedaHHbIX 3a-
nacoB HedTn 1 rasa B ApkTuke. CalieHc (Science),
2009, 1. 324. C. 1175-1179, 1175.

2 OTO O3Ha4yaeT, 4TO Hepa3BefaHHble, TEXHUYECKMN
n3Biekaemble 3anacbl Hed)Th 1 ra3a B ApKTUKe oLe-
HUBalTCA B NpnbnuantensHo 90 mnpg 6app. HedTw,
1670 mnpg Ky6u4eckunx pyToB rasa v 44 mnppg 6app.
XXMAKOro NpupogHoro rasza. Cm. loTbe, Tam xe.
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TeXHONoKUN

B NpeAynpeXxaeHum,
obecneyeHu roOTOBHOCTM
U NUKBUAALMN PA3NUBOB

N BeCcbMa MepPCrneKTUBHbIE HOBbIE TEPPUTOPUN,
oxsatbiBaowme DeamHCKYIO0 BO3BbILLEHHOCTb,
pacrnonoXeHHy0 Ha MOpckou rpaHuue Hopse-
rum n Poccum.

YuyuTbiBasg orpomMHble 3anacbl HePTU B 3TOM
pernoHe, MOBbILEHHbLIA YPOBEHb 3KCMsyara-
U1K HedTU, a TaKXe PUCKU U MOCNeaCcTBUA pas-
NMBOB He@TU, CBA3aHHbIE C TakoW OeATesbHO-
CTblO, KpaHe BaXHO, 4YTOObl cucTema npegy-
npexaneHusi, obecrneYvyeHnss roToBHOCTU U JNK-
Bugaumn pasnmeoB Hedtn (OSPPR) yuuTbl-
Barna He TONbKO NMPaBOBOE perynvpoBaHue, HO
Takxe BKNo4ana B cebss HeobxoAuMMble MeX-
avcunnnvHapHole 3HaHua u ceAs3n. [puHa-
TVe 3TOM HOPMAaTUBHO-MPaBOBOM 6as3bl 0b6e-
CMEeYnUT HaumnyylWylo npakTUKy perynuposa-
Hus cuctembl OSPPR. MoaToMy B JaHHOW cTa-
Tbe paccmarpuBaloTCs fBa OCHOBHbIX BOMpoOCa.
Bo-nepBbix, faetcs 0630p UCTOYHUKOB pasnu-
BOB HedpT B ApkTuke. Bo-BTOpbIX, NpeacTas-
neH KpaTkuir 0630p ponu, KOTOpy MHpopma-
UMoHHble TexHonorum (INTEC) MoryT v fOmXHbI
urpaTte B npegynpexneHum, obecnevyeHnn ro-
TOBHOCTW, MJIAHNPOBaAHUN W NIMKBMOALUKN pas-
nvMBOB HePTU B APKTUKE, a TakXXe X ponu B pe-
rynMpoBaHun 3Ton cuctemsl. B naHHon ctatbe
INTEC onpefensitoTcs Kak «CUCTeMbl Ans xpa-
HEHUA, M3BMeYeHus, nepepadn n obpaboTKu
OaHHbIX NN MHpopmaumm»3.

8 dun3myeckuin cnoeapb MO MHPOPMALMOHHLIM TEX-
Honoruam / nog ped. OxorHa OanHTtudba. Okccopa-
CKui yHuBepcuteT, 2012.

HethTU B APKTUKE

The role of information
technology in Arctic
oil spill prevention,
preparedness and
response

Hunter Tina Soliman,
Professor of Petroleum Law, Director, Centre for Energy Law,
University of Aberdeen.

1. INTRODUCTION

According to an assessment of Arctic petroleum resources by the
US Geological Survey, more than 400 onshore fields have extracted
40 billion barrels (bbl) of oil, 1136 trillion cubic feet (Tcf) of gas and
8 billion bbl natural gas liquids to date'. A further assessment of the
offshore Arctic geology concludes that approximately 30% of the
world’s undiscovered gas and 13% of undiscovered oil lies in primarily
on the Arctic continental shelf in less than 500m of water,2 of which
the lion’s share is located in the seas of the Euro-Barents Arctic.
To date, most of the exploitation of offshore Arctic oil and gas has

" Donald Gautier et. al., ‘Assessment of Undiscovered Oil and Gas in the Arctic’
(2009) 324 Science 1175 -1179, 1175.

2 This means that estimates of undiscovered, technically recoverable oil and
gas in the Arctic are approximately 90 billion bbl oil, 1670 Tcf gas and 44 billion
bbl of natural gas liquids. See Gaultier, Ibid.
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fla ceropnamuuit aeub skcmyaratumy OoJblE
BCCIO TIOJBEPIMIUC APKTUUCCKUE MENbOBBIC
JECTOPOX/CHUS HEDTH 1 Tasa B DapeHIeBOM
EBPOAPKTUUCCKOM PETUOHE, B TOM YUCIE
HOPBEXCKHUC JecTopox/ichud Goliat u Snghvit,
a TAKXE PaspadoTKa POCCUACKIX
JecTopoxchmi na Hamaae u [lpupasaomnon

2. NICTOYHUKN PA3JINBOB

HE®TUN B APKTUKE

[Ba OCHOBHbIX UCTOYHMKA pas3nvea HeddTU B
apPKTUYECKON MOPCKOM 30HE — 3TO HeTsHble
nnaTtgopmbl U cyaa, Kak nokasaHo Huxe Ha pu-
CyHKe 1.

Mpn skcnnyataumm HemTAHLIX MEeCTOPOX-
OEHUI CYLLIECTBYIOT TPU OCHOBHLIX MCTOYHMKA
3arpsisHeHns pasnMBoM HedTU: BbIOGPOCHI U3
CKBaXXWH M COMpoBOXAaroLLlee WX BbICBOOOX-
JeHve yrnesoJopoaoB; aBapus Ha nNnaTtdopme;
W 3KcnyaTaumoHHble BbIOPOCHI. Takue akcnny-
aTauMoHHble BbLIGPOCHI, Kak 6ypoBble pacTBoO-
pbl 1 Wnamel, NPUBOAAT K pasnuBy HEO6OMbLLMX
06beMOB HeOTU B OKpy>xatoLLyto cpeay. OCHOB-
HOW Bpe[ HaHOCAT BbIGPOCHI LUIaMOB U3 CKBa-
XWH, a Takxe K pasnueam HeddT NPUBOOAT UH-
ungeHTbl Ha nnatdopme, BBUIOY Yero oba wuc-
TOYHMKA SBNSAOTCA NpegMeToM U3y4YeHus fdaH-
HOWM cTaTbu.

EVENT

For tuample

= GO LNGING

= SENEIN G [ SHIF]

Wi LT

]

RESPOMNSE PLAN

CONTAIN THE SPILL
PRESENT IN THE WATER
CAP THE SOURCE OF THE
SPILL (WELL BLOWOUT)
ODFFLOAD SOURCE OF SPILL
TO ANOTHER WESSEL [SHIP)

3. PEMYJIMPOBAHWE PA3JIMBOB

HEDTU B APKTUKE

Hopmbl, perynupytoLime BOMpockl Mo pasnu-
BaM HedTn, 0BYCroBfIEHbl TPEMSA COCTaBNSAIO-
WMK: NpeaynpexaeHne, ninaHnpoBaHve (Tak-
)Xe N3BECTHOe Kak obecrnedeHne roTOBHOCTM)
n nukemngaumsa (PPR). B ocHoBe PPR nexar
INTEC — wvHdOpMaUMOHHbIE TEXHOMOrnn, Mno-
CKOJTbKY OHW OMnuparoTCs Ha ObICTPbIA JOCTYH,
Ncnonb3oBaHMe 1 06MeH AaHHbIMU MeXay CTOo-
poHamu, BKIOYasa perynstopa, oneparopa, ro-
CYLapCTBEHHbIE OpraHbl BNacT U pecrnoHOeH-
ToB. Bbes MHMpopMaLMOHHbIX TexHonornn obe-
cneymBaTb PPR 6b110 6bl CMOXHO, PUCKOBAaH-
HO 1 B HEKOTOPOW cTeNneHn HeadhdpekTneHo. Cy-
LLECTBYIOT TakxXe crneumnanbHble MPUIOXEHUS
INTEC ansa o6ecneveHuns PPR.

3.1 NpeaynpexaeHue pa3nmeos HedpTH

MpepynpexaeHne saBnseTca npogunakTuye-
CKUM [EWCTBUEM, MPU3BAHHLIM HE AOMYCTUTb
B NepBytlo o4epenb pa3nueos HedTn. K npodu-
NakTU4eCKMM NpaBoBbIM TPEGOBAHUSAM ANsA He-
PTAHLIX NNAaTOPM OTHOCATCS CHUMKEHWE pPU-
CKOB Ans nnatdopM U NpUMEHeHWe cTaHgap-
TOB MO LIENIOCTHOCTUN CKBaXXMH.

KOHTponb MCTOYHUKA pasnvea B 3HAYUTESb-
HOW CTEneHu 3aBMCUT OT Tuna pasnmBa Hed-
TW. NMpn NoTepe KOHTPOSS Haf CKBaXXMHOM U ee
npopbIBe, B OCOBEHHOCTM €CNU 3TO CKBaXKMHA
BbICOKOrO [aBfieHusl (B 4aCTHOCTW, BBUAY Ny-
O6MHbI CKBaXWHbI), U3 CKBaXXMHbI 6yOeT npoaon-
XaTtb pasnuBatbCcs HeTb A0 TEX MOP, MOKa OHa
He 6yfeT 3akpbitat. OgHUM N3 KPUTUHECKNX BO-
NpPOCOB, CBA3AHHbIX C NPepynpexXneHnem npo-
PbIBOB CKBaXWH, fBNsieTcs posib 6apbepoB B
npepgotBpalleHnn BblbpocoB. INTEC wurpa-
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0T BaXHEWLLYIO pofib B NPEefoTBpaLLEeHNN Bbl-
6pocoB 13 ckBaxuH. B yactHocTu, INTEC nwme-
€T pewlarwollee 3HadeHuMe B obecrieyeHuu ue-
JIOCTHOCTU CKBaXWH NyTeM BHYTPUCKBaXXMHHO-
ro aHanmsa u OnpeccoBKW, a Takxe peTpaHcns-
UMM pe3ynbTatoB yAaneHHbIM creunanctam
B chepe 6ypenusa. Kpome Toro, INTEC urpaet
BaXXHYIO POJlb B MOHUTOPUHIE CKBaXXWH B PEXMN-
Me pearibHOro BPeEMeHH, a Takxe nocpencTtsom
aHanM3a OTYETOB W AaHHbIX N3 CKBaXKUH.

INTEC npogosnxatoT TpaHchopMmpoBaTh He-
PTAHYIO fesaTenibHoCTb B ApkTuke. Mcronb3o-
BaHMe yganeHHbIX MnnatopM MOPCKOro AHa
NPON3BENO PeBOMIOLUMIO B A06bIYe ra3a B Ap-
KTUKe, O 4eM CBMOETENbCTBYET MECTOPOXAe-
Hne Snghvit. 310 OenaeT BO3MOXHbIM 6ecnu-
NIOTHYI0 O06bl4y MOPCKOrO AHA, KOHTPONupy-
emMyto ¢ 6epera. YuutbiBasg HebnarornpusTHyIo
OKpY>XaloLLylo cpefy U pUCKK AN nepcoHana,
npegnonaraeTcs, 4To Takme QOCTUXEHUS B 06-
nactm po6bluM rasa Moryt ObiTb MPUMEHEHbI
M npu pobbiye HedpTH, obecneymsas 6esonac-
HOCTb Kak A5l 4efioBeKa, Tak v ON1si OKpy>Kato-
Len cpeabl.

occurred in the Euro-Barents Region, and includes the Norwegian
fields Goliat and Snghvit, and the Russian Yamal and Prirazlomnoye
developments. There are a number of other fields in the area that are
slated for development, especially the giant Shtokman Field, as well as
highly prospective new areas, including the Fedinsky High straddling
the Norway-Russia Maritime Border.

Given the huge petroleum resources in the area, the increased level of
exploitation of petroleum, and the risk and consequences of an oil spill
associated with such activities, it is critical that the oil spill prevention,
preparedness and response (OSPPR) framework considers not only
legal regulation, but also incorporates the necessary interdisciplinary
knowledge and linkages. Adopting this regulatory framework will ensure
best practice in regulating OSPPR. Therefore, this paper examines
two main issues. Firstly, it provides an overview of sources of oil spills
in the Arctic. Secondly, it provides a brief overview of the role that
information technology (INTEC) can and should play in the prevention,
preparedness and planning and response to oil spills in the Arctic, and
their role in regulation. This paper defines INTEC as ‘systems to store,
retrieve, transmit, and manipulate data or information?.

2. SOURCES OF OIL SPILLS IN THE ARCTIC

The two main sources of oils spill in the Arctic marine environment is
that of petroleum platforms and ships as illustrated in figure 1.

When undertaking petroleum exploitation, there are three main
sources of oil spill pollution: well blowouts and associated hydrocarbon
release; platform failure; and operational discharges. Of these,
operational discharges such as drill fluids and cuttings contribute a
small volume oil spill in the environment. A major contributor is that of
well blowouts, with platform incidents also contrbuting to oil spills, and
therefore both are the focus of this paper.

3.2 O6ecne4yeHne roTOBHOCTU

M NMKBMAALMSA Pa3niMBoB HedpTH

B pamkax obecrnevyeHusi roTOBHOCTW K pas-
nMBaM HeTU OCyLLEeCTBNAETCS MiaHnpoBaHne
pasnuea U MOCTOAHHLIA MOHUTOPUHI COCTOSI-
HWUS OKpYyXXartoLLien cpefibl, B KOTOPOKW NPOBOAAT-
Csl MeponpuaTus, a Takxe paspaboTka cueHa-
pveB nukeuMpgaumn pasnuea HedTn. OyeBug-
HO, 4TO INTEC nexar B OCHOBE MOHWTOPUHIa
n pas3paboTkm cueHapmeB. OgHaKo, OHM Takxe
UrparoT KIT04EBYIO POJib B MOAENNPOBaHUK pas-
nmBoB HehTK (Kak 2D, Tak u 3D), nporHoaupys,
KakK MOXeT nporpeccuposaTts pasnuse. Mogenu-
pysa pasnve, MOXHO MiiaHMpoBaTb pearnposa- 3 John Daintith (ed) ‘Information Technology’ Dictionary of Physics (Oxford
HWe, B TOM 4YUCrie pacrofioXXeHne maTtepuanos University, 2012)

1 nepcoHana.

Jlukemnpaums pasnuea HedpTn TpebyeT OBa
OCHOBHbIX [EWCTBUA: COepXuBaHue pasnu-
Ba HeTK, KOTOpas BLIXOOUT B MOPCKYIO cpe-
gy (nukBupauma pasnuea HeddTU) M KOHTPOSb
MCTOYHMKa pasnmea HedTn (ykynopka). INTEC
UrparoT BaXHYH0 pofib B 060uX aencTeumsax. [Nna-

3. Regulating Arctic oil spills

The law regulating oil spills depends on three things: prevention,
planning (also known as preparedness) and response (PPR). INTEC
lies at the heart of PPR, since it relies on rapid access to, use and
sharing of data between parties, including the regulator, operator,
governments and responders. Without INTEC, PPR would be difficult,

4 Kak nokasanu MHUMAOEHTbI Ha cKBaXKuHax Ixtos 1 n
DWH, npo6nema c pasnveamu M3 HedTAHbIX CKBa-
XXWH CBfI3aHO, B MepBYID o4epedb, C KONMMYECTBOM
BPEMEHW, TpebyeMbiM AN repMeTM3aummn CKBaxu-
Hbl. Ha aBapusax Montara 1 DWH notpe6osanock 60-
nee ABYX MecsLeB, a Ha CKBaXKuHy Ixtos 1 yLuno nou-
TV gecsiTb MecsilueB. IMeHHO aTa 3aepxkKa B 3akpbl-
TUM CKB2XXWMHbI U HENPEPbLIBHbLIN 6ECKOHEYHbIN NCTOY-
HWK HedpTK OenaeT pasnmebl Ha Nnatopmax caMbiM
Cepbe3HbIM UCTOYHUKOM PasnnBoB HeTH.
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HUpOBaHWe INWKBMOALMM pPas3nMBOB HeddTU B
3HaunTenbHonm cteneHn 3aBucut OT INTEC, B
TOM 4M1Cre JIOTUCTUKN pasBepTbiBaHUSA MaTepu-
arnos, KOMMYHUKaUNA O51s 06HapY>XeHUs pasnu-
Ba, a Takxe KoopAavHauus nukengauum pasnu-
Ba. [Npwn 3akpbiTum ckBaxkmHbl INTEC nmetoT pe-
watoulee 3HadeHue B cea3n ¢ THIA, npouecca
YKYMOPKW CTEKW, a Takxe OpyruMu yCTponCTBa-
MU KOHTPONSA CKBaXWUHbI.

4. YTNPABNEHVNE OAHHBIMA

Bo3moxHo, HamnbonbLias ponb INTEC 3aknto-
yaeTcsl B ynpaBfieHUM OaHHbIMKU, KOTOpble Obl-
CTPO yBenuuMBaloTCA, co3faBas ONs 3auHTe-
pecoBaHHbIX CTOPOH MPo6fieEMbI B ynpaBneHum
nmun. OpgHa m3 pasHoBupgHocTen INTEC, cno-
COGHLIX TpaHcdopMmpoBaTb HETAHYIO Oes-
TeNbHOCTb B APKTUKE, — 3TO BNOKYENH. Y Hero
€CTb MoTeHUnan cokpalleHns oLLn6oK, MOLLIEH-
HUYECKOW OeATeNbHOCTN, 06NerYeHns OT4ETHO-
CTW ANst KOMNaHUM U oNepaTopoB 1 B3aUMOaeN-
ctBuA B ApKTuke. Cnoco6HOCTL TakoW TEXHO-
JlorMu ynpaensiTb OrpoOMHbIMU O6beMaMu AaH-
HbIX, BEPOSITHO, [ACT NpenmyLLiecTBa B obecne-
YEeHUN LIeNOCTHOCTU U 6€30NMacHOCTU CKBaXWH,
a TaKkxe npuBeeT K PeBONIOLMOHHBIM N3MeHe-
HUAM B cOGMoeHnn 1 nogaepxXxaHun nopsg-
Ka, CNOCOBCTBYS CHUXEHUIO PUCKa, CBA3AHHOIO
C MHUMOEHTaMK, KOTopble MOryT HaHeCTu Bpen
OKpyXatoLLen cpefe APKTUKN 1 NIOOSAM.

5. SAKJTIOHEHUE

BaxHo, 4TO6bl B APKTUKE pa3BMBaoOCb KOH-
CTPYKTUBHOE  MeXJyHapogHoe  COTpyAHW-
4yecTBO B 06racTM NpoBedeHns MOWCKOBO-
cnacaTenbHbIX onepauuin, nuKeupgauum pas-
NMBOB TOMNMBa, obecnedyeHns 6e30MacHOCTU
TPaHCNopTMPOBKM HedTM M rasza. [Npumepom
MOXET CMY>XWUTb coTpyaHu4ecTso Poccun n Ku-
Tas B apkTu4eckom pernoHe. CTpemsacb perynu-
poBaTb 3Kcnyaraumio HedpTy B ApKTUKe, Kpam-
He BaXKHO oco3HaBatb ponb INTEC B HedpTAHOM
JesATeNlbHOCTM. 3aKOoH npedycMaTpuBaeT Kak
npuKpbITHE, Tak 1 ocHoBy ans PPR, Ho INTEC
ABMNAETCSH IMaBHOW ONOPOW U OCHOBOW, o6ecne-
ymBas 3aLUMTy MpuUpodHon cpefdbl APKTUKKM OT
BO3[ENCTBUIN, CBA3AHHbIX C pa3Beakon v 0o6bI-
yeit HecpTn 1 raza. M

F
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risky, and somewhat ineffective. There are also specific applications
of INTEC in PPR.

3.1 Spill Prevention

Prevention is a proactive action is designed to ensure that an oil
spill does not occur in the first place. Preventative legal requirements
for petroleum platforms include risk reduction for platforms and use of
standards for the integrity of wells.

Controlling the source of the spill varies greatly with the type of oil
spill. If loss of well control occurs and a well blows out, particularly if it is
a high-pressure well (particularly due to depth of the well), the well will
continue to spill oil until it is capped*. One of the critical issues relating
to the prevention of well blowouts is the role of barriers to prevent
a blowout. INTEC has a major role to play in the prevention of well
blowouts. In particular INTEC is critical in ensuring that well integrity is
established through down-hole analysis and pressure testing, and the
relaying or results to remote drill analysts. Furthermore, INTEC plays
an integral role in the monitoring wells in real time, and through the
analysis of reports and data from wells.

INTEC has, and continues to, transform petroleum operations in the
Arctic. The use of sea-bed remote platforms has revolutionized gas
extraction in the Arctic, as typified by Snghvit. This enables unmanned
seabed extraction, controlled from shore. Given the harsh environment
and risk to personnel, it is anticipated that such advances for gas
extraction can be applied to oil extraction, providing safety to both man
and the environment.

4 As demonstrated by the Ixtos 1 and DWH well blowouts, which contributed
over 130 million gallons of oil, and would have continued to keep leading but
for the wellbeing capped. The concern with spills from oil wells is the amount of
time it takes to cap a well. Both the Montara and DWH blowouts took over two
months to cap, with the Ixtos 1 well taking almost ten months to cap. It is this
delay in capping a well, and the continuous, infinite source of oil that makes
platform spills the gravest source of oil spills

i



C K 0 ¢

Z/Zucpop./uav;uouubte mexHoso2uu

0 0 0 3 p e H u e . 5

_—

8 obecneueruu skosozuueckoil bezonacHocmu Apkmuueckozo pezuoHa

To date, most of the exploitation of offshore
Arctic oil and gas has occurred in the Euro-
Barents Region, and includes the Norwegian ficlds
Coliat and &nwhvit, and the Russian Yamal and
Drirazlomnoye developments

3.2 Oil Spill Preparedness and response

Oil spill preparedness involves the planning for an oil spill and includes
continual monitoring of the environment where activities are occurring, as
well as developing scenarios on how to respond to a spill. Clearly, INTEC
lies at the heart of monitoring and scenario development. However, it also
has a critical role in oil spill modelling, (both 2D and 3D) predicting how
a spill is likely to progress. By modelling a spill, it is possible to plan for
responses, including the location of materials and personnel.

Response to oil spills require two primary actions: containing the
oil that is spilling into the marine environment (oil spill response) and
controlling the source of the oil spill (capping). INTEC has a major role
to play in both of these areas. Oil spill response planning relies heavily
on INTEC, including for logistics to deploy materials, communications
to locate spill, and the coordination of spill response. In capping a well,
INTEC is critical in communications with ROVs, operation of capping
stack, and other well control apparatus.

4. Data management

Perhaps the greatest role of INTEC is in the management of
data, which has burgeoned, creating data management issues for
stakeholders. One INTEC set to transform petroleum activities in the
Arctic is Blockchain. It has the potential to reduce error, fraudulent
activity, facilitate reporting to companies and operators, interoperability
in the Arctic. The capacity of such technology to manage huge
volumes of data is likely to provide benefits in well integrity and safety,
as well as revolutionizing compliance and maintenance, contributing to
a reduction of risk associated with incidents that can harm the Arctic
environment and people.

5. Conclusion

When seeking to regulate oil exploitation in the Arctic, it is essential to
understand the role of INTEC in petroleum activities. The law provides
both the umbrella and the foundation for PPR, but INTEC is the
backbone of the activities, ensuring that the Arctic natural environment
is protected from the impacts and effects of oil and gas exploration and
production. Il

HOBOCTH

BBC CLUA BbIOENAOT $82 MJTH 3
HA MOOEPHU3ALUIO CIMYTHNKOBOW
CBA3U B APKTUKE

BoeHHO-Bo3AayLIHbIE cunbl CLUA 3aknounnm
KOHTPaKT Ha $82 MJIH HAa MOAEPHU3ALINIO BOEH-
HOM CNYTHUKOBOW CBSi3n B ApKTuKe. Kak coo6-
waet komnaHusa Northrop Grumman, KOHTpakT
nogpasymeBaeT MNepcrnekTMBYy 3anycka ewé
ABYX CMYTHUKOB.

«MopepHu3auus Takxe MO3BONUT CBA3ATb Cy-
LLecTByOLME 1 ABa 6yAyLUMX MOMSPHbLIX CAYTHU-
Ka B €AMHYI0 CETb MPOrpamMMHOro o6ecneyeHus»,
— rOBOPUTCS B COOOLLIEHNN.

B cooTBeTCTBUM C KOHTPaAKTOM [OSKEH ObITb
MOZOEPHU3NPOBAH CErMEHT KOHTPOMS W NaaHWpo-
BaHuA (CAPS).

Uctoynuk: https://russian.rt.com
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U.S. AIR FORCE’S AUTHORITY TO PROCEED
BUILDS ON RECENT SUCCESSFUL
EPS-CAPS DELIVERY AND PERFORMANCE

REDONDO BEACH, Calif. — July 3, 2019 -
Northrop Grumman Corporation (NYSE: NOC)
has been awarded an $82 million contract by
the U.S. Air Force to facilitate military satellite
communications in the Earth’s north polar region
through its Enhanced Polar System Recapitalization
(EPS-R) Control and Planning Segment (CAPS)
program.

The U.S. Air Force’s EPS provides secure, jam-
resistant satellite communications coverage to
forces in the North Polar Region (above 65 degrees
north latitude) in support of national objectives.
Northrop Grumman successfully developed, built
and delivered the EPS CAPS for the U.S. Air
Force Military Satellite Communications Systems
Directorate (MILSATCOM) on a previous contract.

Source: https://news.northropgrumman.com
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" NnepcneKkTusbl
ycTon4meoro
pasBuTUR ApKTUKM
N MOPCKUX
TPaHCNOPTHbLIX
nyTen

npenuasuaqeunoe
AN UCNONb30BaHUS
Ha cypnax,

paboTalowmx
, B MONAPHDLIX

Hexkum Xaiike,

AVNPEKTOp, YnpasneHune 6630MacHOCT Ha MOpE,

?ﬂme“ﬁoxlggﬁ())maﬂ Mopckas opranmsauus npu OOH B onax

lanc BaH pep Mpaadp,

3aMecTuTeNb ampekTopa, loapasaenexue

Nno 9KcnyarawumoHHO 6e30MacHOCTM 1 YeN0BeYECKOMY
thakTopy, YnpasneHue no 6e30MacHOCTM HA MOpE,
Me>xxayHapoaHas Mopckas opraHudaums npu O0H
(MMO O0H)



MexpoyHapooHaa Mopckasi opraHusa-
umsa (MMO) saengeTca cneunanusnpo-
BaHHbIM yypexgaeHnem OpraHnsaumm
O6beamHeHHbIX Hauum mn rnobanbHbIM
opraHoM Mo YCTaHOBMIEHMIO CTaHpap-
TOB 6€30MacHOCTH, 3alLUTbl U IKONOru-
4YeCcKux rnokasarenen mMexgyHapoOHbIX
NnepeBO30K, OTBETCTBEHHOCTb 3a 6e30-
MacHOCTb U COXPaHHOCTbL Cy4oXoAcTea n
npepoTBpaLleHue 3arpa3HeHns Mops Cy-
namu. OcHOBHas posb opraHu3aumm 3a-
KMo4YaeTcs B CO34aHUM cripaseninBomn
1 3pPEeKTUBHON HOPMATUBHO-MPaBOBOW
6a3bl Ans CyAOXOAHOM OTpacnu, yHMBep-
caribHO MPUHATOM N YHUBEPCAlIbHO Mpu-
MeHsiemon. HctpymenTel MO, Takue
KaK KOHBEHUMU N PYyKOBOASLLME TMPUH-
Uunbl, B LIESIOM UCMOSMb3YOTCA BO BCEM
MUpe.

OpHuM 13 Takmx mHcTpymeHtoB MO saens-
eTca MexayHapoOHbI KOOEKC sl CydoB, SKC-
nnyatupyowmxca B nonspHbix Bogax ([Monsp-
HbI KOOEKC), KOTOpbIN BCTYNun B cuny 1 aHBa-
psa 2017 ropa n aBnseTca 0b6a3aTenbHbIM Kak B
cooTBeTCTBMU ¢ MexayHapoOHON KOHBEHUMEN
Mo oxpaHe 4YesloBeYeCcKom XnaHu Ha mope (CO-
JIAC), Tak 1 MexayHapogHOW KOHBEHUMEW MO
npefoTBpaLLeHnio 3arpssHeHus ¢ cygos (MAP-
MOJ). Kogekc oxBaTbiBaeT BECb CMEKTP CBA3aH-
HbIX C CyOQOXOOCTBOM BOMPOCOB, KacatloLLMXCS
CyOOXOACTBa B BOAAX, OKPY>XaloLLMxX ABa Mnosto-
ca, — NPOeKTUpOBaH1e, CTPOUTENBCTBO N 060PY-
JoBaHue cydoB; aKCnyaTaumoHHble N y4ebHble
Npo6nemMbl; MOUCK M CraceHne; 1, YTO He MeHee
BaXXHO, 3aLLUMTY YHUKANbHOW OKpYyXXatoLLen cpe-
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Navigation and
communication

equipment intended for
use on ships operating
in polar waters

Deggim Heike,
Director, Maritime Safety Division, International Maritime
Organization

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

The International Maritime Organization (IMO) is a United
Nations specialized agency and the global standard-setting
authority for the safety, security and environmental performance
of international shipping. responsibility for the safety and security
of shipping and the prevention of marine pollution from ships. Its
main role is to create a regulatory framework for the shipping
industry that is fair and effective, universally adopted and
universally implemented. IMO instruments, such as conventions
and guidelines, are generally applicable globally.

One of these IMO instruments is the International Code for Ships
Operating in Polar Waters (Polar Code) which entered into force
on 1 January 2017 and is mandatory under both the International
Convention for the Safety of Life at Sea (SOLAS) and the International
Convention for the Prevention of Pollution from Ships (MARPOL).
The Code covers the full range of shipping-related matters relevant
to navigation in the waters surrounding the two poles — ship design,
construction and equipment; operational and training concerns;
search and rescue; and, equally important, the protection of the
unique environment and eco-systems of the polar regions. Chapters
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9 and 10 of Part I-A (Safety measures) of the Code include functional
requirements for communication and navigation equipment for ships
operating in polar waters.

IMO’s Maritime Safety Committee agreed at its ninety-seventh
session in November 2016 (MSC 97) that additional performance and
test standards for the equipment and systems on board ships operating
in polar waters should be considered. Accordingly, the Committee
instructed its Sub-Committee on Navigation, Communications and
Search and Rescue (NCSR) to review, adapt and/or develop the
necessary communication requirements, taking into account the
extended duration requirements in the Polar Code.

The NCSR Sub-Committee worked on the development of relevant
requirements during three consecutive sessions, in 2017, 2018 and
2019, and eventually finalized at NCSR 6 draft Guidance for navigation
and communication equipment intended for use on ships operating in
polar waters, in support of the implementation of the Polar Code, which
will be considered at the forthcoming 101st session of the Maritime
Safety Committee (MSC 101) with a view to approval.

The aim of the Guidance is to enhance the safety and efficiency of
navigation and communication equipment intended for use on ships
operating in polar waters by giving recommendations on general
requirements and specific performance standards for navigation and
communication equipment. It generally covers all navigation and
communication equipment where equipment or parts of it are exposed
to the specific environmental conditions of polar waters; and specific
requirements for equipment which may be influenced by regional
effects. It also aims to establish requirements to facilitate different
approaches (e.g. built-in protection, handling requirements etc.).

Among others, the Guidance includes recommendations on
temperature and mechanical shock testing, and on how to address ice
accretion and battery performance in cold temperatures.

This Guidance has a modular structure and consists of the following
parts:

1. A general part which should be applied for equipment, or parts of
it, which is exposed to the environmental conditions of polar waters
(Module A), dealing with temperature, ice accretion, and handling of
equipment depending on batteries;
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Obl U 9KOCUCTEM MOJNSIPHBIX PerMoHoB. Masbl 9
n 10 yactu I-A (Mepbl 6esonacHocTn) Kogekca
BKJO4AIOT (PYHKLMOHANBbHbIE TPe6oBaHMs K 060-
PyOOBaHMIO CBA3W M HaBuraumMn ans cynoos, pa-
60TatoLLMX B NONAPHbIX BOAAX.

Komuter MO no 6e3omacHOCTM Ha Mope
Ha CcBOeW [eBSHOCTO CefbMOW Ceccun B HO-
a6pe 2016 roga (MSC 97) cornacuncs ¢ Tewm,
YTO crnefjyeT paccMOTPETb BONPOC O AOMOSHU-
TeNbHbIX CTaHZapTax MpPOU3BOAUTENBHOCTU U
ucrnbITaHUM 06opyaoBaHUA U cuctem Ha 6op-
Ty CydoB, pa6oTaoLumx B NonspHbix Bogax. Co-
OTBETCTBEeHHO, KomuteT nopy4un csoemy llog-
KOMUTETY MO HaBurauumm, CBA3M U MOUCKOBO-
cnacartenbHbiM onepaumnsMm (NCSR) nepecmo-
TpeTb, aganTmpoBaTb W/mnnu paspabotarb He0b-
Xooumble TpeboBaHMSA B CBSA3W C MPOAJSIEHUEM
CpOKOB fencTeua NMonspHoro kopekca.

Mogkomuter NCSR pa6oTan Hapg COOTBET-
CTBYIOLLMMU TPE6OBAHNAMU B TEYEHNE TPEX Mo-
cneposarernbHbIX ceccui, B 2017, 2018 1 2019
rogax, U B KOHEYHOM uTore 3asepLumn pabo-
Ty Haf NpoekToM PykoBoacTBa Ans HaBurauu-
OHHOMO U KOMMYHWKaLUMOHHOro 060pyaoBaHus
NCSR 6, npegHasHa4eHHOro Afns Mcnonb30Ba-
HWMA Ha cygax, paboTaroLlmX B NOASPHbIX BoAax,
B Nopgaepxky peanusaums [MonspHOro Kopek-
ca, KoTopbIn GyOeT pacCMOTPEH Ha MpepcTos-
wen 101-n ceccun KomuteTa no 6e30nacHoCcTu
Ha mope (MSC 101) ¢ uenbto ero yTBepXaeHus.

Llenbio PykoBoacTea fIBMIeTCA MOBbLILLIEHWE
6e3onacHOCTM U 3PPEKTUBHOCTU HaBUrauu-
OHHOI0 U KOMMYHMKALMOHHOro 060pynoBaHus,
npegHasHa4eHHoro A UCMonb30BaHUA Ha Ccy-
Jax, paboTatolMx B MOMAAPHbIX BOAAX, NyTeMm
npenocTaBfeHns pekoMeHpauurm no o6Lum
TpebOBaHUSAM U KOHKPETHbIM CTaHAapTam Kade-
CTBa AN HaBUIraLMOHHOMO U KOMMYHMKALMOH-
Horo obopygoBaHus. Kak npaBuio, OHO OxBa-
TbIBAET BCE HAaBUraLMOHHOE N KOMMYHMKaLWOH-
Hoe o6opynoBaHune, rae 060pynoBaHe Unu ero
YacTn MoaBepralTCcs BO3OEWCTBUIO KOHKPET-
HbIX YCIIOBMI OKpyXXaloLler cpefbl MONAPHbIX
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BO[; N KOHKPETHbIE TpeboBaHusA K obopyaoBsa-
HWIO, Ha KOTOpPOEe MOTYT BIIUATbL MECTHblE BO3-
genctema. OH Takxe HanpasfieH Ha YCTaHOB-
NleHve TpeboBaHW AnA YNPOLEeHUs pasnuy-
HbIX NOAXOAOB (Hampumep, BCTPOEHHas 3aLin-
Ta, TpeboBaHMA K 06paLLeHnto U T. 4.).

Cpeon npoyero, B PYyKOBOACTBO BKIOYEHbI
pekoMeHpaLuuy Mo UCnbITaHNSAM Ha Temnepary-
py U MexaHn4eckue yaapsl, a Takxxe 0 TOM, Kak
peluate Npobnemy HapacTaHus nbaa U paboTbl
6aTapeu Npu HN3KUX TemnepaTypax.

OTO PYKOBOACTBO UMEET MOAYNbHYIO CTPYKTY-
py 1 COCTOUT U3 CnefyoLnx YyacTen:

1. ObLwjas 4actb, KOTOpasi JOSKHA Mpume-
HATLCA ANA 060PYOOBAHUS UK €ro 4YacTeu, Ko-
Topble MNoABeprarTcs BO3OENCTBUIO YCIOBUN
OKpyXaroLlen cpefibl B NOMsIPHbIX Bogax (Mo-
aynb A), kacaroLlasics TemnepaTypbl, HapacTa-
HUA Nbaa 1 obpallieHms ¢ o6opynoBaHNEM B 3a-
BUCUMOCTM OT 6aTapen;

™
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2. TeMbl, OTHOCALUMNECS] K KOHKPETHOMY 060-
pygosaHuio (Mogysib B), nocesiLieHHble Mar-
HUTHOMY Komnacy, Pelorus, komnacHomy nog-
LUMMHUKOBOMY YCTPOWCTBY WM MOBTOPUTESIO
Kypca (rmpockon, MarHuTHbii unn GNSS THD-
komnac), ECDIS, GNSS-npuemHuk, RADAR-
oTpaxartesnb, cuctema npuema 3ByKa, CUrHasnb-
Has namna OHEeBHOro ceeTa (ecnv YCTaHOB-
neH Ha nany6e), RADAR, o6opynosaHue ans
N3MEPEHNsT CKOPOCTU W pPacCTOSHUSA, aHTEH-
Ha GNSS-THD, aHTeHHa AlS, rupokomnac, cu-
cTemMa yrnpasneHusa Kypcom unm Tpekom, LRIT,
VDR (ecnu yctaHoBneH Ha nany6e), BUAMMOCTb
HaBUraUMOHHOro MOCTa, NIeCTHULA NWUNoTa, aH-
TeHHbI A4na 060pyaoBaHMs pagnocea3n, Npuem-
Hbix aHTeHH EGC, EPIRB, gByxcTtopoHHux YKB-
pagmoTeneoHOB, HaBUIraLMOHHbBIX WU MOUCKO-
BbIX OrHen, 060pyAoBaHUA 3BYKOBOW CUrHanu-
3aummn n SART/AIS-SART;

3. O6paboTka HeBepHbIX AaHHbIX (Mogysib C).

MpunoxeHwe 1 copmepXut Tabnuuy COOTBET-
CTBYIOLLIEr0 060pyaoBaHUs C TPe6OBaHMSAMM K ne-
pPeBO3KE M CTaHgapTamMu NPOU3BOAUTENBHOCTY,
OMUCHIBAIOLLYIO BO3MOXHbIE HEUCMPaBHOCTU W
COOTBETCTBYOLLME (PaAKTOPbI B MOMSAPHbIX YCNO-
BusX; [punoxxeHne 2 NOCBSALLEHO KOMMYHUKaUW-
OHHbIM BO3MOXHOCTSAM cnacaTtesbHbIX CYAOB.

Oxmpaetcsl, 4TO PyKOBOACTBO 6ydeT YTBEpX-
OeHo KomwuteTom no 6e30rnacHocT Ha MOpe B
noHe 2019 ropa, a 3atem 6yfeT pacnpocTpaHeHo
B BuOe UMpKynspa «PykoBoacTBo Mo HaBuraum-
OHHOMY N KOMMYHVKALMOHHOMY O60pPYO0BaHMIO,
npegHasHa4YeHHoOMY Ansl UCMOMb30BaHUA Ha Cy-
[ax, paboTaroLLmx B nonsipHbIx sogax». M

2. Equipment specific topics (Module B), dealing with magnetic
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compass, Pelorus, compass bearing device or heading repeater (gyro,
magnetic or GNSS-THD compass), ECDIS, GNSS-receiver, RADAR-
reflector, sound reception system, daylight signalling lamp (if fitted on
deck), RADAR, speed and distance measuring equipment, GNSS-
THD antenna, AlS-antenna, gyro compass, heading or track control
system, LRIT, VDR (if fitted on deck), navigation bridge visibility, pilot
ladder, antennas for radiocommunication equipment, EGC receiver
antennas, EPIRB, two-way VHF radiophones, navigation and search
lights, sound signalling equipment and SART/AIS-SART; and

3 Handling of incorrect data (Module C).

The re are also two appendices: Appendix 1 contains a table of
related equipment with carriage requirements and performance
standards, describing possible malfunctions and relevant factors
under polar conditions; and Appendix 2 addresses the communication
capabilities of survival craft and rescue boats.

The guidance is expected to be approved by MSC 101 in June
2019 and will then be circulated as an MSC circular on Guidance for
navigation and communication equipment intended for use on ships
operating in polar waters. ll

Kogmurer UMO no Gesonacnoctu na
MOPE Ha CBOCH ACBIHOCTO CCJbMON
ceccmn B rOoadpe 2016 roma (MEC
97) corqacuaca ¢ TEM, 4TO CJACHY-
ST PACcCMOTPETh BONPOC O JONOJMHI-
TCJbHBIX CTAHAQPTAX NPOUSBOINUTCIb-
HOCTU ¥ UCIIBITAHUN oéopleOBaHMQ i
cuctenm Ha GOPTy CYIAOB, PadOTaIo-
MUX B TOJIPHBIX BOJAX.
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O6ecne4eHre 6e30MacHOCTM MopenaBaHns, oxpaHa NopToB M MOPTOBbLIX COOPY>XEHUN ABMAIOTCHA rocy-
[apCTBEHHbIMW MpuopuTeTaMmmn BedyLnMX MOPCKMUX SKOHOMUK Mypa. [JocTaTOMHO 03HAKOMMUTCS C NPOrHoO-
30M TexHu4eckoro anpekrtopa Google Pas Kypuseina, 4Tobbl 3arnaHyTb B 6yayLlee UMBUIM3aLmMK, KO-
TOpas yxe BCTynuna B apy LMPPOBOro NHTENseKTa.

Knbepb6e3onacHOCTb CTAHOBUTCA HEOTbEM-
NEMOW 4acTbi0 Pa3BUTUS MOPCKOM MHOYCTPUW.
O6beKTamMn Knbepatak MOryT cTaTtb cyaa, 6ypo-
Bble YCTaHOBKM B MOpe, NopToBas MHAPaCTPYK-
Typa, 60pToBas asToMaTu3auus, HaBWUrauuoH-
Hble CUCTEMbI, CNYTHNKOBbIE KaHanbl CBA3N, 06-
MeH AaHHbIMK U np. C TeYeHWeM BpemMeHW Mo-
TeHUMasbHbIX KaHanoB U BO3MOXHOCTEW Ans Xa-
KepCcKux aTak 6ymeT CTaHOBWUTbCH Gonblue, WX
BMAbl 6yOyT BapbUpOBaTbCA M BUAONIMEHATHCS.
VHUMAEHTbI He3annaHMpoBaHHOW CMeHbl Kypca
cydHa C NMOMOLLbI0 KM6epBO3aAeCTBIS U apyrue

BUAbl knbepatak Hanbonee adhPeKTMBHO MOX-

ropHOBa AI'"'Ia MMXﬂﬁl’IOBHa, HO UCKJTIOYUTb C NMOMOLLBbKO KOMMIEKCHOro I'IO,E!,:
KOODANHATOD NDoekTa «MoDCKasi NonUTIKa xo[a K (DOpMUPOBAHNIO CUCTEMbI HALMOHANBHO
PA pnp P , 6e30MacHOCTM Ha Mope. Bce ocHOBHbIe Noapas-
LleHTp cTpaTern4eckux OLIEHOK W MPOrHO30B [eneHns n cnyxobl, 3aJefcTBOBaHHbIe B cde-
pe o6ecneveHns 6e30MacHOCTM MopennaBaHus,

Oonrux Aprem [AMUTpUeBnY, [OMKHbI HAXOOWUTLCS B CUCTEME B3aMMOLOMOS-
TeXHU4YeCKunn AUPEKTOp, HSIeMOro eAVHCTBA, B BEAEHNM rocyaapcTea, uc-

KntoYas BO3MOXHOCTb BIIUSIHUST KOMMEPYECKOro
hakTopa v BNMSIHUS U3BHE.

HapasHe ¢ CYOC (cnyx6a ynpaBneHus Osu-
XeHvnem cypoB) n AIC (aBTomartmdeckue naex-
TUMKALMOHHbIE CUCTEMbI) fOLMaHckoe ob6e-

000 «/HXWHUPUHTOBbIE TEXHONOrNU»
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crievyeHne rapMoHUYHO MHTEMPUPOBAHO B CUCTE-
My HauuoHanbHOW 6e3onacHocTn Nwbon cTpa-
Hbl. B nocnepgHve rogbl nHovBuayanbHasa anek-
TPOHHas HaBWrauuMoHHas cucTemMa JioumaHa
npeacTaBnseT NAaHLeT Un HOYTOYK CO BCTPO-
€HHbIM MPOrpaMMHbIM O6GECMEYEHMEM U ABNS-
€TCA TEXHUYECKOM COCTaBMAOLLEN SKUMMPOBKM
noymaHa. lNMogHMMasCb Ha MOCTMK COBPEMEH-
HOro cyfHa, SioumMaH NoJKIoYaeT CBOW HaBura-
LUMOHHbIM NAaHLWeT Unn HOYTOYK K pasbemy pilot
plug cygosoro o6opygosaHusa unun yveped Wi-Fi
NOCPEACTBOM CMeLmanbHOro SMEKTPOHHOro 6510-
ka. bnarogaps Takomy 060pyOOBaHuMIO OLMaH
MOXET MCMONb30BaTh KakK AaHHble CYyLOBOW Ha-
BMrauMOHHOW CUCTEMBbI, TaK U faHHble COOCTBEH-
HOro CMYTHWKOBOIO MPUEMHMKA.

Kubepartaka, no6oe HecaHKLMOHUPOBaHHOE
BO3OENCTBME MOXET ObITb OCYLLIECTBMEHO Kak
HEeMNoCpeaCTBEHHO Ha 3MEKTPOHHOE YCTPOMCTBO
fioumaHa, Tak U Yepes Hero Ha CyoBYHO CUCTEMY
B LIeSIOM. YA3BUMbIM MOXET CTaTb fto6oe 3BEHO
CUCTEMbBI, B TOM 4Yncne 6ecnpoBOAHblE KaHasbl
CBA3M. AKTUBAUMA «CMNALLUMX>» U HETMACHO WUHTe-
rpyupoBaHHbIX B o6opyaoBaHue yHKUWUA, ane-
MEHTOB M YCTPOWCTB MOXET MPUBECTU K pas-

0 6 0 3 p e H u e

Cybersecurity
and Shipping

Gornova Anna Mikhailovna,
«Marine Policy» Project Coordinator ,
Center for Strategic Assessments and Forecasts

Dolgikh Artyom Dmitrievich,
Technical Director, «Engineering technologies»

Ensuring the safety of navigation, the protection of ports and
its facilities are national priorities of the world’s leading maritime
economies. The forecast of Google Technical Director Ray
Kurzweil suggests looking into the future of civilization, which
has already entered the era of digital intelligence.

Cybersecurity is becoming an integral part of the development of
the maritime industry. The objects of cyber-attacks can be ships,
drilling rigs at sea, port infrastructure, on-board automation, navigation
systems, satellite communication channels, data exchange, etc. Over
time, the potential channels and opportunities for hacker attacks will
become larger, their types will vary and change. Incidents of unplanned
change in the course of the vessel using cyber-attacks and other types
of cyber-attacks can be most effectively eliminated with the help of an
integrated approach to the formation of a national security system at
sea. All main divisions and services involved in the field of ensuring
the safety of navigation should be in the system of complementary
unity, under the jurisdiction of the state, excluding the possibility of the
influence of a commercial factor and external variables.

Along with the VTS (Vessel Traffic Management) and AIS (Automatic
Identification Systems), pilotage is harmoniously integrated into the
national security system of any country. In recent years, the individual
electronic navigation system of the pilot represents a tablet or laptop
with embedded software and is the technical component of the pilot’s
equipment. Rising to the bridge of a modern vessel, the pilot connects
his navigation tablet or laptop to the pilot plug of the ship’s equipment
or via Wi-Fi via a special electronic unit. Thanks to such equipment,
the pilot can use both the data of the ship navigation system and the
data of its own satellite receiver.

Cyber-attack and any other unauthorized impact can be carried
out both directly on the pilot’s electronic device, and through it on the
ship system as a whole. Any link in the system, including wireless
links, can become vulnerable. The activation of “sleeping” and tacitly
integrated into the equipment functions, elements and devices can
lead to different distortions at numerous stages of the conversion of
digital codes in untested and not certified equipment. It is necessary
to exclude the possibility of intrusion of foreign conversion systems,
observe the rules for protection against cyber-attacks (control of open
access ports, anti-virus protection and firewalls, regular updating of
system data, rejection of outdated operating systems, introduction of
new cyber-security products).

Mandatory certification of devices and equipment that is used by
a pilot in his work is required. It is important to choose a basic digital
platform, software. The software should control all links of the assembly
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JlaHHBI «DKCILIOUT» BaHUMACT HE OO-
gee 10Kb naHHBIX 1 MOXET OBITh Ob-
CTPO  BArPYXKEH  BJOYMBIILICHHUKOM
UePEs YSKUI KaHaJ CBASKM U HE IPO-

- EDB- CVE: Author:  Type: Platfor Publish
JOJXUTCBHBI - ceanc. [locie noJy- D e Noous o s e
UCHUI KOHTPOJI HAJ OOOPYIOBAHU- R =T
et cBasu 1 joctyna K JBC Gopropo-

@ ®

r'o JMOCTHUKAG, SJAOYMBIIICHHIKN JMOTYT
HpOBCCTI/I aTaKy HpaKTI/I‘{@CKI/I HA JIO-

60c 0OOPYOBAHUE CYAHA.

WVSAT Sailor 900 - Remote Overflow

This Exploit takes up no more than 10Kb of data and
can be quickly downloaded by an attacker through a
narrow communication channel and not a long session.
After gaining control over the communications equipment
and access to the onboard bridge LAN, attackers can
launch an attack on almost any vesscl equipment, be it
navigation or navigation systcms.

NMYHBIM UCKaXXEHWUAM Ha MHOTOYMCIEHHBIX CTa-
Onsx npeobpasoBaHnst LMGPOBLIX KOOOB B He-
NPOBEPEHHON N He cepTuMUMpoBaHHOK anna-
patype. Heob6xognMmo UCKNIOYMTE BO3MOXHOCTb
BTOPXXEHMS YY>KMX CUCTEM NPeobpasoBaHms, Co-
6nogaTe npasuna 3awmtbl OT KnbepaTak (KOH-
TPOMb OTKPLITbIX MOPTOB [OCTYNa, aHTUBUPYC-
Has 3awmTa n mexceTeBble akpaHsbl firewall, pe-
rynsipHoe O6HOBMEHME AaHHbIX CUCTEMbI, OTKa3
OT yCTapeBLUMX OMepPaLMOHHbIX CUCTEM, BHEOPE-
HME HOBbIX MPOJYKTOB KM6ep6e30nacHoOCTH).

Heobxoonma o6nAzatenbHas cepTudmkaums
YCTPONCTB M 060pyOoBaHMs, KOTOPOE MCMOfb-
3yeTcsa nouymaHoM B CBoel paboTe. imeet 3Ha-
YeHne Bbl6Op 6A30BON LMPPOBON NNaTOpPMbI,
nporpammMHoOro otecneveHuns. [lporpamMmmHoe
obecneyeHne OOIMKHO KOHTPONMPOBaTh BCE 3Be-
Hbsi COOPKM (LENOCTHOCTL COOPKKM) U Npeobpa-
30BaHuA Lenemn n umdpoBbix KogoB. MNMnaHweThbl
OOJDKHbI 6bITb MPOBEPEHbI HA OTCYTCTBME NULU-
HUX, HE OEKNAPVPYEMbIX SNEKTPOHHBLIX MMIMaH-
TOB, 3aLLWLLEHbI OT YTPO3 U CUCTEM BO3[AENCTBUSA
cnegytoLlero nokoneHuns. Y KOHTpOnupytoLLen
CNy>X6bl [OMKHA 6bITb BO3MOXHOCTb OnepaTus-
HOro review NporpamMmmHoOro Kopa.

BaXHO OTMETUTb, 4TO CYOHO MOXET ObITb
NoJABEPXXEHO XakepCKOW aTake BO BpeMsa nna-
BaHWA MO MapLUpyTy CriefoBaHUs B OTKPLITOM
MOpe. XaKepcKon aTtake MOXeT ObITb nogsep-
XKEHO MPaKTU4eCKN BCe CyaoXxoaHoe obopynosa-
HWe Kopabns, Ha4nMHasa OT HaBUrauMoHHOro 060-
pyooBaHusa n cuctembl ECDIS, 3akaH4nBas cu-
CTEMOWN «aBTOPYSIEBOV». Xakepckas araka Mo-
XET NPONCXOQNTL MO KIAaCCUHECKOMY CLIEHAPWIO
ataku Ha obopynosaHue VSAT unmn INMARSAT.
3NOyMbILUMIEHHNKAM [OCTaTOYHO Y3KOM MOSIOChI
NPOMyCKaHUsi KaHana W HEenpPOLOMKUTENBHOrO
ceaHca CBA3W, YTO Cyda Ha MapLupyTe criefoBa-
HWA OenaroT perynspHo, K npumepy, Ans nepega-
4n TeNemMeTpUYecKon MHpopMaLumm o COCTOsSIHME
o6opyaoBaHuA, rpy3a v HaBurauum mapLipyTa.
Xakepbl UCMONb3YIOT OTKPbITbIE MOPTLI Nepeaa-
YM JaHHbIX, 3aBOACKME YCTaHOBKM foCTyna (cep-
BUCHblE 3aKagKun) 1 gaxe Knaccu4eckuin meton
«Bruteforce». Takum 06pasom, OHM MOrYT NONy-
YUTb OOCTYN K «MaHenM agMUHUCTPUPOBAHMSA»
MOZ€eMa CBA3M U CriegytoLLMM Larom nosly4nTb
npaea BbINOJIHEHWSA KOMaHL M 3arpy3ki AaHHbIX
Yyepes B3/IOM MOAEMHOro 060pyLOBaHUA NyTeM
3arpy3ku «3dkcnsiomta» — MNPOrpaMMHbIA KOp,
SKCMNyaTUpyoWwmii- ya3BMMoCcT 060pyaoBaHuA
Onsa ganbHenwero npoeegeHust atakn. K npume-
py «3KCnaouT» Ans MaccoBO pacnpoCTPaHEHHO-
ro o6opynoBaHua VSAT Sailor 900 ceo6ofHo ne-
XXWUT B OTKPbITOM [OCTYMNe BO MHOMMX 6a3ax faH-
HbIX YsI3BMMOCTEN.

JaHHbIN «3DKCNNouT» 3aHMMaeT BCero He 60-
nee 10Kb gaHHbIX U MOXET ObITb ObICTPO 3a-
FPY>XEH 3/10YMbILLNIEHHUKOM Yepes 3K KaHan
CBSI31 U He NPOAOIKUTENbHbIN ceaHc. Mocne no-
NYYeHNs KOHTPONS Hafg 060pynoBaHMEM CBA3M U
poctyna K JIBC 60pToBOro MOCTMKA, 3/10YMbILLI-
NEHHUKM MOTYT MPOBECTU aTaKy NpakTU4Yecku Ha
noboe obopynoBaHue cygHa, 6yfdb TO CUCTEMbI
HaBuraLym unm cynoxoacTea.
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Takxe CyLleCcTBYlOT BMObl atak B MpuUopex-
HOMW 30HEe Ha HaBWrauMoHHoe 06opydoBaHue
GNSS un AIS cuctem cygos. K npumepy, BO3-
MOXE€EH TaK HasblBaeMmblin «CnyduHr» — nogme-
Ha, umutauma GPS/Glonass paHHbIX nonyyae-
MbIX CO CMYTHUKOB CUCTEM HaBUraLMOHHOIO Mo-
3ULUMOHNPOBaHMA. [nA 3TOro 3/10yMbILLIEHHM-
KaMn MOXeT 6bITb MCMOMb30BaHO crneunanbHoe
060pyaoBaHNe — TPAHCMUTTEP CUrHAsIOB, KOTO-
poe MOXET 6bITb pa3MeLLeHO B 6ePEroBO 30He
nnn Ha nnaearoLliemM obbekTe (pagnobyn), B 3a-
BMCMMOCTM OT CWIbl U3MydaTens U nocTaBfieH-
HbIX 3a4a4. [laHHoe 060pynoBaHNE BHOCUT MUCKa-
XeHus B curHanbl GNSS cuctem n MoXeT Bbl-
3BaTb OTK/TIOHEHME HABUraLMOHHOro ob6opyaoBa-
HUs B 1-2° 1 TeM caMbIM cO34aTb ONACHOCTb Ha-
BUraLMMN.

Mo nogo6HOM Xe cxeme, BO3MOXHO NpoBefe-
Hue aTaku Ha AlS o6opygoBaHMe METOOOM KOM-
npomeTaumm faHHbix B YKB gvnanasoxe. 3noy-
MbILLNIEHHMKM TaKXe MOryT pa3MeTUTb JIOXKHbIE
YKB nepepatumku, nepeparolume AaHHble, Ha-
YMHaa OT JIOXKHbIX MOrOAHbIX YCMOBMWIA, 3aKaH-
yMBasi aBapuUHLIMK cUrHanamm 6eacTBust — Bce
9TW OEencTBUA MOryT ObiTb peanu3oBaHbl C Lie-
b0 BBECTU KOMaHQy CyoHa B 3abny>XaeHus u
3acTaBUTb CKOPPEKTMPOBATb MapLUPYT, YTO Tak-
Xe MOXET MMETb NOCNeACTBUS NPU CBOEBPEMEH-
HOM 3axofie B akBaTOPUIO NopTa 1 KOPPEKTHOCTU
JEenCcTBUIM KanutaHa.

VIMEHHO No3TOMY BakHa floLIMaHCcKas NpoBOA-
Ka Cy[OB C KOPPEKTHO paboTaroLleit HaBuraum-
OHHOWM CUCTEMON N HECKOMMPOMETMPOBAHHbIM
obopynoBaHneM. Ecnn paccmatpuBatb UHOUBK-
OyanbHY0 9NEKTPOHHYH HABUraLMOHHYO CUCTe-
My JloLMaHa Kak aBTOHOMHYHO 6€3 NoAKIHYEHNS
K Cy0,oBOMY 060PYLAOBAHMIO, TO OHA MOXET CTaTb
NPENMYLLIECTBOM, T.K. CIYXXWUT anbTepHaTUBHOM
(3anacHom) HaBUraymoHHOM CUCTEMOW B Crny4ae,
€CNN B HaBUraumMoHHOW cUCTeME CyaHa AvarHo-

(assembly integrity) and transformation of the circuits and digital
codes. Tablets should be checked for the absence of unnecessary, not
declared electronic implants, protected from threats and systems of
influence of the next generation. The monitoring service should have
the ability to quickly review the program code.

It is important to note that the vessel may be subject to a hacker
attack while sailing on the route in the open sea. Almost all shipping
equipment of a ship can be attacked by a hacker attack, from navigation
equipment and the ECDIS system to the “autopilot” system. A hacker
attack can occur according to the classic scenario of attacking VSAT
or INMARSAT equipment. The intruders have a fairly narrow channel
bandwidth and a short communication session that ships on route
regularly do, for example, to transmit telemetric information about
the state of equipment, cargo and route navigation. Hackers use
open data ports, factory access settings (service bookmarks) and
even the classic Bruteforce method. Thus, they can get access to the
“administration panel” of the communication modem and the next step
to get the rights to execute commands and download data through the
hacking of modem equipment by downloading an “Exploit” — a software
code that exploits the equipment’s vulnerabilities to further attack.
For example, “Exploit” for the massively distributed VSAT Sailor 900
equipment freely lies in open access in many vulnerability databases:

This “Exploit” takes up no more than 10Kb of data and can be quickly
downloaded by an attacker through a narrow communication channel
and not a long session. After gaining control over the communications
equipment and access to the on-board bridge LAN, attackers can
launch an attack on almost any vessel equipment, be it navigation or
navigation systems.

There are also types of coastal attacks on GNSS navigation
equipment and AlS ship systems. For example, the so-called “Spoofing”
is possible — the substitution, imitation of GPS / Glonass data obtained
from satellites of navigation positioning systems. To do this, attackers
can use special equipment — a signal transmitter, which can be placed
in the coastal zone or on a floating object (beacon), depending on
the strength of the radiator and the tasks assigned. This equipment
introduces distortions in the signals of GNSS systems and may cause
navigation equipment to deviate by 1-2° and thus create a danger of
navigation.

According to a similar scheme, it is possible to carry out an attack on
AIS equipment by compromising data in the VHF range. Attackers can
also tag false VHF transmitters that transmit data, ranging from false
weather conditions, to distress alert signals — all of these actions can
be implemented to mislead the ship’s command and force the route to
correct, which can also have consequences if you enter the water area
on time. port and the correctness of the actions of the captain.

That is why pilotage of vessels with a properly operating navigation
system and uncompromised equipment is important. If we consider
an individual electronic navigation system of a pilot as autonomous
without being connected to the ship’s equipment, then it can be an
advantage, since It serves as an alternative (backup) navigation
system in the event that infection and failure have been diagnosed
in the ship’s navigation system. Given the unique skills of the pilot,
the so-called “pilot navigation,” the ability to navigate a ship using the
navigation equipment of the fairways and local landmarks, as well as the
autonomy of his tablet, the pilot can be an option for insuring the main
electronic system. The pilot's good knowledge of the local conditions
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makes it possible to accurately determine the
place of the vessel without any instruments,
and the pilot’s accuracy in determining the
position of the vessel in the fairway according to
his navigation equipment reaches 2—-3 meters.
If the equipment fails, the pilot will be able to
notice it as one of the first and control the further
process of the wiring. If necessary, the pilot
will be able to bring the vessel to the berth in |
manual mode. According to the legislation, the -
pilot is a representative of the port State on the
ship and performs a public function, which also =
provides additional advantages in protecting = =" %
national security.

Another cyber risk factor is remote pilotage
from the shore, which is carried out by the pilot
in direct cooperation with local VTS. In a number
of foreign seaports, this type of wiring is used
to save the life and health of pilots in adverse
weather conditions and dangerous waters, as
it eliminates the need to perform a heightened
transport operation — transfer of a pilot from a
boat to a vessel. In this case, the pilot is outside the vessel and uses
modern technical means — VTS equipment.

The processes occurring with the vessel in different areas and
weather conditions may vary significantly. When deciding on the type
of pilotage, any economic and commercial factors of influence should
be completely excluded. Decision makers are required to be guided
solely by the non-commercial purposes of pilotage, where the priorities
are to ensure the safety of navigation, save the life of the pilot, reduce
trauma, protect the ecology of the water area. The use of remote
pilotage requires ensuring the adequacy of radio traffic. With such
pilotage piloting, it is required to allocate a separate communication
channel to one ship, which is currently problematic, but it is possible
with the use of duplex VHF channels (separately allocated frequency)
communication.

Remote pilotage can be performed in ports where there are main
VTS sensors (radar, TV-cameras, AlS, VHF, etc.). In Russian waters,
this type of pilotage can be applied in the seaport of Primorsk from
the Grekov bank to the buoys No. 9 and 10 of the Primorsky fairway,
in the port of Kaliningrad — from the receiving buoy to 10 pickets, in
the port of Vysotsk — from the illuminating sign Halley to the receiving
buoy “Lotsmansky”. In the port of Ust-Luga — from the receiving buoy
No. 1 Kolganpa to the anchorage No. 11 and other dangerous waters,
where for many years vessels have to go without a pilot because of
the impossibility of his landing at a certain place because of the high
risk of the operation.

Thus, the work of the pilotage service, VTS centers, AlS, situational
centers and other integral components of the modern digital safe
navigation system is in a complementary unity, and in the future
this unity will be strengthened in order to counteract cyber-attacks,
to avoid traumatic risk among pilots. and competitiveness of the
domestic maritime industry. These aspects require the elimination of
the influence of the commercial factor on the safety of navigation and
the creation in Russia of a pilotage service at the level of the advanced
countries of the world. Il
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CTUPOBaHbI 3apaxeHne n c60n. YumtbiBas yHU-
KalnbHble HaBblKW JlOUMaHa, Tak HasblBaemyto
«/IOLUMaHCKYI0 HaBuraumio», ymeHue BeCcTu cya-
HO, MCMoMb3ys HaBurauvmoHHoe o6opydoBaHue
(hapBaTepPoB U MECTHbIE OPUEHTUPbI, a Takxe
aBTOHOMHOCTb €ro nnaHweTa, foumMaH MOXeT
cTaTb BapyaHTOM CTPaxOBKW OCHOBHOWM 3rek-
TPOHHOM cUCTEMBI. XOpOoLLIEe 3HAHWE JIOLIMaHOM
MECTHbIX YCITOBUIA NO3BOSISET JOCTATOYHO TOYHO
onpegenaTb MecTo cyfdHa 6e3 Kakux-nméo npu-
60pOB, a TOYHOCTL floLMaHa B ornpegeneHnu no-
NoXeHusa cygHa Ha chapeatepe No ero Hasura-
LMOHHOMY 060pYAOBaHUIO [OCTUraeT 2-3-X Me-
TpoB. Ecnu annapatypa Bbiwna n3 cTpos, nou-
MaH CMOXET 3TO 3aMeTUTb OOHUM U3 NEPBbIX U
KOHTpONMpoBaTh AafbHenLLmni npoLuecc NpoBoa-
ku. Mpn HEOHXOQMMOCTU NIOLMaH CMOXET B PyY-
HOM pexuMe JOBECTM CyaHO K npuyany. Cornac-
HO 3akoHOOATenNbCTBY JIOUMaH ABMSEeTCA npeg-
cTaBuTeNeM rocygapcTtea rnoprta Ha cygHe U1 Bbl-
NOMHAET NY6SINYHYIO PYHKLMIO, YTO Takxe OaéT
JONONHUTENbHbIE NPEeMMyLLIECTBA B Aene 3allm-
Tbl HAUMOHaNbLHON 6€e30MacHOCTH.

Eweé ognH daktop KnbeppuckoB npencras-
naeT OMCTaHUMOHHAasA JfiouMaHckas npoBogka
cyoHa c¢ 6epera (JTNB), koTopas ocyLlecTBns-
eTcs NMouMaHoOM B HEMocpefcTBEHHOM B3auMMO-
pdevicteum ¢ MmecTHbimmn CY[C. B page 3apy6ex-
HbIX MOPCKMX MOPTOB Takou BUA NPOBOOKM Mpu-
MEHSIETCA C LIeNblo COepeXeHms XU3HN U 300po-
Bbsl JIOLIMAHOB B HE6NaronpusaTHbIX MeTeoycno-
BUAX M ONACHOM akBaTopwuW, Tak Kak UCKIIo4a-
eT Heo6XOAMMOCTb COBEPLUEHUS TPaHCMOPTHON
onepaumn MoBbILLEHHOW ONacHOCTU — nepecag-
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KW riouMaHa c Kartepa Ha cygHo. B gaHHowm criy-
Yyae fouMaH HaxoaMTCa BHE CyoHa 1 UCMOMb3yeT
COBPEMEHHbIEe TEXHWYECKue cpefcTsa — 06opy-
nosaHue CY[C.

Mpoueccel, npoucxogsimMe € CygHOM B pas-
JINYHBIX aKBaTOPUSAX U NOroAHbIX YCIOBUSIX, MO-
ryT CyLleCTBEHHO pasnunyatbes. [pu npuHATUM
peLLleHue o BbiI6ope BUAA NOLIMaHCKOM NPOBOOKM
JNobble 3KOHOMUYECKUE U KOMMepYeckue hak-
TOPbI BAVUSIHWUA OOMKHbI 6bITb MONMHOCTLIO UCKJSTIO-
YyeHbl. [prHMMaroLLme peLlieHne CTOPOHbI 0653a-
Hbl PYKOBOACTBOBATLCA UCKITIOUUTENbHO HEKOM-
MepYECKUMU LieNnsiMU  FIOLIMAHCKOW MPOBOLKM,
roe npyopuTeTaMm SBNSOTCA obecneyeHne 6e3-
OnacHOCTM MopernaBaHns, coepexxeHne XU3Hu
JlouMaHa, CHWXeHWe TpaBMOOMAacHOCTH, 3aLlu-
Ta skonorun akeatopun. Wcnons3osanue JIMNB
TpebyeT obecneyeHns 4OCTaTOMHOCTU pagnoot-
MeHa. Npu Takor nposofke noumaHy TpebyeTcs
BblieneHne OTAeNnbHOro KaHana CBA3u Ha OOHO
CyOHO, YTO Ha CErogHsALLHNA feHb npobnemaTny-
HO, HO BO3MOXHO C MCMOSIb30BaHNEM [ynsieKc-
Hbix kaHanoB OBY (oTgenbHO BblgenieHHas 4a-
cToTa) CBA3MW.

JIMNMB MOXeT BbINONHATLCA B MopTax, rae ectb
ocHoBHble ceHcopbl CYOC (BPJIC, TV-kamepel,
AVC, YKB u np.). B poccuiickmx Bogax Takow
BUA, NIOLIMAHCKOW MPOBOAKU MOXHO MPUMEHUTb
B MopckoM nopTy lNMpumopck oT 6aHku pekosa
0o 6yeB Ne 9 u Ne 10 NMpumopckoro dapeaTe-
pa, B nopty KanuHuHrpag — oT npuémHoro 6ys
0o 10 nukeTta, B NopTy BbICOUK — OT cBETALLE-
ro 3Haka Xannu go npuemHoro 6ysa «JloumaH-
CKum», B nopty YcTb-Jlyra — oT npuemMHoro 6ys
Ne 1 Konranns go ssikopHou ctosiHkm Ne 11 v gpy-
rMX ONacHbIX aKkBaToOpUsIX, rOe B TeYEHNE MHOMUX
NeT cyna BbIHYXAeHbl XOOuUTb 6e3 foumMaHa rno
npu4MHe HEBO3MOXHOCTU ero BbiCagku B oripe-
OenéHHOM MecCTe M3-3a BbICOKOro pucKa rnpose-
JeHus onepaunn.

*k%k

Pa6oTa nouymaHckon cnyxo6el, ueHtpos CYIC,
AUC, cuTyauMOHHBbIX LEHTPOB W OpPYrux HeoT-
bEMIEMbIX COCTaBMSAOLLMX CUCTEMbI COBPEMEH-
HOW UM(ppoBON 6GE30NaCHOW HaBuraumMm Haxo-
OVTCA BO B3anMMOLONMOSHAOLLEM €QUHCTBE, N B
nepcnekTMee 3TO eOVHCTBO OydeT yCcunvBaTb-
Csl B LeNnsiX NpOTUBOAENCTBUA Kubeparakam, uc-
KIIOYeHNA TPaBMOOMAacHOCTU CPeam JIoLMaHoB,
B LieNsIX TEXHUHECKOro pasBUTUA U KOHKYPEHTO-
CMOCOBHOCTU OTEYEeCTBEHHOW MOPCKOW oTpac-
. [laHHbIe acnekTbl TPeOYHT UCKITIOYEHUS BI-
AHUST KOMMepYecKoro paktopa Ha cdepy 6e3s-
onacHocTM MopennasaHus U co3pgaHus B Poc-
CWM NTOLIMAHCKOW CIy>XObl Ha YPOBHE NepefoBbIX
ctpaH mupa. [l
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HOPBEI'ma COBMECTHO CLUA TJIAHUPYET CO3[0ATb APKTUYE-
CKVYIO CIYTHUKOBYIO I'PYTNNPOBKY

Hopeexckas komnaHus «Space Norway» coBmecTHo ¢ CLUA pgns ocy-
LLleCTBNEHUS HEMPEepPbIBHOrO KOHTPONS Haf APKTMYECKON 30HOW NnaHupy-
eT B 2022 rofly BbIBECTU HA OPOGUTY AiBa CMYTHMUKa CBSI3U [IBOWHOro Ha3Ha-
YyeHus. CTano N3BecTHO, YTO HOpBEXCKasi KomnaHusa «Space Norway» co-
BMECTHO ¢ coto3Hukamu no HATO u CLLUA npuctynuna Kk paéoTte no cospa-
HUIO CNYTHMKOBOW rpynnUpoBKN Hap APKTUKOM.

«Ha KpariHem CeBepe CyLLEeCTBYET MIIOX0e N HECTabWbHOE LLUMPOKONONOC-
HOE MOKPbITUE», — 3asBWU/ B MPOLUEALLYIO NATHULY MWHUCTP TOProBiv U Npo-
MbILLNeHHocT Hopeerun Top6e€pH Pé lcakceH, coobLumB O 3akroyeHuu
COENKW Mo yAyYLLEHNIO Ka4eCcTBa CBA3W B CEBEPHbIX PermoHax. B pamkax aToro
KOHTpaKkTa HopBserus co3gacT ABa CryTHMKa CBA3W ABOMHOIO Ha3Ha4YeHusl, Ko-
Topble 6yayT BbiBeAEHbI Ha opobuty B 2022 rogy.

CospgaBaemasi KoCMMYecKas rpynnMpoBKa JomkHa o6ecnedmTb 100% NoKpbI-
TUE Ka4eCTBEHHOW CBSI3bIO TEPPUTOPUM Bbille 65-11 napannenu. Yxe cendvac
Hopserusa Bnoxwuna B peanusaumio 3toro npoekta 101 mnH gonnapos. besy-
CMOBHO, Ka4eCTBEeHHasl CMyTHUKOBAs CBf3b HeoOxoAuMma Ans OCyLLEeCTBREHUS
HaBMrauum B CEBEPHbIX LUMPOTax. Takxe oHa Heobxoauma Ans NpoBedeHust
MONCKOBO-CracaresibHbIX paborT.

MosiBNeHve BbICOKOCKOPOCTHOIrO MHTEPHETA B APKTUKE, 6ECCNOPHO, MOBLICUT
npuBeKaTenbHOCTb JaHHOrO perMoHa Ans TYPUCTOB U OBMErYmUT XM3Hb, Kak
MECTHOMY HACENIEHMIO, TakK N Hay4HbIM pabOTHMKaM ¥ [O6LIBAIOLLMM KOMMaHN-
M. «[paBUTENBLCTBO CTPEMUTCH YKPENUTE KOMMYHUKALMOHHbIE BO3MOXHOCTU
Ha KpavHem CeBepe 1 MMEET OoNrocpoyHOe COTPYAHMYECTBO B 3TOW 0651acTH
¢ CLUA», — noaTBepann HEO6XOANMMOCTb CO3AaHNSA KOCMUYECKONM MPYNMMPOBKM
MUHUCTP 060poHbl Hopeernn. Hapsgy ¢ Hopeervnen n CLUA B BOEHHbIX Lensx
€030aBaeMon CryTHUKOBOW FPYMMMPOBKON CMOryT Mosnb30BaTtbecs Benvkobpu-
TaHus, lepmanns, OpaHumsa n KaHaga.

UcTtouruk: https://politikus.ru/

NORWAY AIMS TO BOOST SATELLITE BROADBAND COMMUNICATIONS
IN THE ARCTIC

Norway is set to work with the U.S and other allies to develop a new
broadband communication network in the Arctic.

“There is bad and unstable broadband coverage in the High North,” said
Norwegian Minister of Trade and Industry Torbjgrn Rge Isaksen on Friday, as
he announced the deal that is to help boost communications across the remote
region. The launch of two Norwegian-owned satellites developed by company
Space Norway is to radically alter the situation. The launch is due in 2022 and
internet connectivity north of the 65th Parallel will subsequently be available 24/7,
according to the Norwegian Government.

Impact will be significant, representatives of Space Norway say. All kinds of
vessels, including trawlers, tankers and cruise liners, will get stable access to
internet wherever their location. Regional preparedness, search and rescue and
crisis management will benefit.

“The government has an ambition to strengthen communications capacities in
the High North and has a long-term cooperation in the field with the USA,” Frank
Bakke-Jensen underlines. The two countries’ defense ministries have previously
signed a satellite cooperation agreement. Other allied forces will also be allowed
to take use of the system, and there is close cooperation ongoing with countries
like the U.K., Germany, France and Canada.
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CounanbHO- [MocTtynatenbHoe pas3BuUTUE COBpe-
3KOHOMUYecKoe MEHHOI0 POCCUMNCKOro obLiecTtsa He- !

pasesuTUE APKTUKN Pa3pbIBHO CBA3aHO C AanbHEWWUM . «

RN pasBuTUEM NHPOPMALMOHHBIX TEXHOARRS
Y NOTUA 1 MOBbILLEHNEM 3DMEKTVBHOMES

undgposnsaunm CTU MX UCMOMNb30BaHWA B pasnu

chepax OeATenbHoCTU. ITO

HOW Mepe OTHOCUTCS U K apKT
TEpPPUTOPUAM, KOTOPbIE Hey(-é' ﬂ:rc';;!._g_g
MonsipHbIM Kpyrom 1 KQEEHHBIM ‘Ma-
NOYUCIEHHBIM  Hapoaél

= B

ccuu
NOABUNOGH
nepsoe
«|T-cTONOUILE>

Nepxos Mpuropuii Metposuy,

nenytat [ocynapctBeHHON [ymbl, 3aMeCTUTENb
npeacenarens Komurtera no geniam HaUyWoHaNbHOCTEN,
[Mpe3naeHT Accoumannm KOPEHHbIX Mano4mclieHHbIX
HapopoB Gesepa, Guéupw u JanbHero Boctoka PO




BesycnosHo, 4tO OgHMM M3  OCHOB-
HbIX BOMPOCOB  Pa3BUTUA  NHAPOPMALIMOHHO-
TENEKOMMYHVKaLMOHHON cpefbl B APKTUKe fiB-
NsieTca BOMPOC O HafexHou ceasu. Mo cpas-
HEHWIO C APYrMMU pernoHamun gaHHas npobrne-
Ma pellaetcs elle cnabo. CeAsb B ApKTude-
CKOM 30HE He OYeHb HafdexXHa, XxapakTepuayeTcs
60MbLLION HECTAOUIIBHOCTLIO, MOPOM NpakTu4e-
CKWM HEBO3MOXHA, YTO MOXET NPUBECTUN N K KPU-
TUYECKUM MNOCNEACTBUAM.

Ba)kHO OTMeTUTb, YTO B HACTOSALLEE BPEMSA CU-
CTEMbI CBA3U He MpefocTaBnaloT BOSMOXHOCTU
KOPEHHBIM XUTEeNAM B MOMTHOM 06bemMe MOosb30-
BaTbCA COBPEMEHHLIMU NHDOPMALIMOHHO - KOM-
MYHVKaUMOHHbIMU ycnyramu. XoTsd, Ons cnpa-
BEOIMBOCTU, HEOOXOAMMO OTMETUTB, YTO 3a Mo-
cnegHve 8-10 neT Npou3OLLNM CYLLECTBEHHbIE
N3MEHeHNs1 B 3TOM HarpasfieHU BO BCEX CyOb-
ekTax ApKTUYeCKon 30HbI PD. B pelueHne 3Tux
Npo6neM 3Ha4YUTENbHbIA BKNaL BHOCAT pPervo-
HarsbHble OpraHbl BfiacTu, genyrarbl, a Takxe Ac-
coupauma KOPeHHbIX MasiovMCIIEHHbIX HApOaoB
Cesepa, Cnbupmn 1 JansHero BocTtoka.

MpuBegy oOVH nNpuUMeYaTenbHbIA  MpUMep.
B XaHTbl-MaHCUNCKOM aBTOHOMHOM OKpyre —
HOrpe B okTs16pe 2018 roga Ha pogoBbIX Yrogbsx
Benosipckoro panoHa, rae BbInT Ha CBA3b OYEHb

TpygHO, nosiBUiocb nepsoe «|T-cTonbule».
3[0€ecb, B 4aCTHOCTW, YCTaHOBMIEHO 060pynoBa-
Hue, obecrievmBatoLLee JOCTYM K LUMPOKONOOoC-
HOMY CNyTHUKOBOMY MHTepHeTy. B 2019 rogy k
BCEMUPHOWN ceTW 6yayT NOAKIIOYEHbI ele NATb
cTonémLl. MNpoeKT NO3BONUT HE TOMLKO KOPEH-
HbIM XWUTENAM y4acTBOBaTb aKTMBHO B >XWU3HU
oKpyra, HO W nonb3oBatenaMm WHTepHeTa yBu-
OETb KaK NPOXOAUT XXW3Hb NPOCTbLIX ONIEHEBOOB.
CnepnyeT OTMETUTB, YTO B pernoHe 92% rpaxgaH
3TO ropofckoe HaceneHve. Ecnu paHblue HyX-
HO 6bIS1I0 NMOMYYUTb Kakylo-nMbo CnpasBky, TO CO
CcToMbMLLA XUTENN NeLLKOM Jobupanmch oo ae-
peBHW HymTO, 3aTem Xaann penc, KoTopbln Nne-
TaeT 00 pavioHHOro LieHTpa pas B Hepesto. Ecnu
6blna nnoxaa noropa, 3adepXxusanvcb B fAe-
peBHe Ha aBe Hepenu. A Begb Hafo 6bINo TOSb-
KO nognuceb noctaesuTe! Tenepb, BCe 3TO MOX-
HO cpenatb, NPOCTO BbIAA B CETb, YTO MNO3BO-
NUT 3aiTK Ha nopTan rocyaapCTBEHHbIX YCNyr.
Ha aTtom cTonbuLLe BbINTU B CETb BO3MOXHO Be-
Yyepom, Korga 3anyckaeTtcs anekTpoctaHums. [o
3TOr0 BPEMEHU FIIOAM 3aHMMAKOTCA OXOTOW, pbl-
6ankKon, BbINacom OJieHen.

JaHHoe cTonbuLle cTano nNUNoTHOW nnowliag-
KOWM NPOEKTa, KOTOPbIA MOMOXET MHTErpUpoOBaTh
KopeHHble Hapoabl CeBepa B COBpeMeHHOe Lnd-
poBoe 06LLecTBO. [laHHbI NPpUMEP NOKa3bIBaEeT,
YTO XXUTENWN MOSYHUNN «NPaBO Ha MHTEPHET». To
€CTb, KOPEHHOW XUTenb, BeOQyLUUn TpaauLMOH-
HbI 06pa3 XM3HW, UMEET MpaBo Ha NoryyeHue
MHpopMaLmMM MNOCPEACTBOM BCEMUPHOM CETW,
He3aBMCUMO OT MecTa MPOXMBaHWUA U ero Tpya-
HOOOCTYMHOCTW. [JaHHbIN 06BbEKT MUCMOoNb3yeTcs
Ons BUOEOCBA3M C oneHeBodamu. PaHblue ons
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The first IT camp
appeared

in Russia
in 2018

Ledkov Grigory Petrovich,

Deputy of the State Duma, Deputy Chairman, Committee on
Nationalities, President, Russian Association of Indigenous Peoples of
the North, Siberia and the Far East (RAIPON).

The ongoing development of modern Russian society is
inextricably linked with the further development of information
technologies and increasing the efficiency of their use in various
fields of activity. This fully applies to the Arctic territories, which
are located beyond the Arctic Circle and indigenous peoples who
live in harsh climatic conditions.

Of course, one of the main issues of the development of information
and telecommunications environment in the Arctic is the question of
reliable communications. Compared with other regions, this problem
is still poorly solved. Communication in the Arctic zone is not very
reliable, it is characterized by high instability, sometimes it is almost
impossible, which can lead to critical consequences.

It is important to note that at present, communication systems do
not provide opportunities for indigenous people to fully use modern
information and communication services. Although, for justice,
it should be noted that over the last 8-10 years there have been
significant changes in this direction in all subjects of the Arctic zone
of the Russian Federation. The regional authorities, deputies, as well
as the Association of Indigenous Minorities of the North, Siberia and
the Far East make a significant contribution to solving these problems.

| will give you one remarkable example. In the Khanty-Mansiysk
Autonomous Okrug — Ugra in October 2018, the first IT camp appeared
in the ancestral lands of the Beloyarsky district, where it was very
difficult to get in touch. Here, in particular, equipment is installed that
provides access to broadband satellite Internet. In 2019, another five
camps will be connected to the worldwide network. The project will
allow not only indigenous people to participate actively in the life of
the district, but also Internet users to see how life of ordinary reindeer
herders goes. It should be noted that in the region 92% of citizens are
urban. If earlier, it was necessary to get any information, then from
the camp the residents traveled on foot to the village of Numto, then
waited for a flight that flies to the district center once a week. If the
weather was bad, stayed in the village for two weeks. But it was only
necessary to put a signature! Now, all this can be done simply by
logging in to the network, which will allow access to the public services
portal. At this camp, it is possible to enter the network in the evening,
when the power plant starts. Until this time, people are engaged in
hunting, fishing, grazing deer.

This camp has become a pilot site for a project that will help integrate
the indigenous peoples of the North into a modern digital society. This
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TOro, 4Tobbl Y3HATL Morogy Ha GnvxarLlee Bpe-
Msi, OfleHeBOf, cTy4an B 6y6eH 1 obpallancs K
gyxam. Cervac 4OCTaTO4HO 3arfsaHyTb B MHTEpP-
HeT, 1 Mo NPOrHo3y BUAHO, HAcTynuna nopa co-
OvpaTb OfIEHEN B CTaa Unu eLle HeT.

B fAmano-HeHeLkOM aBTOHOMHOM OKpyre 06-
LLIMHBI KOPEHHBIX MasnoyYnCeHHbIX HapoaoB obe-
crneyvmBaroTcs CMyTHUKOBLIMK TefledhoHamMu, co3-
JaHa 1 ycneLHo pyHKUMOHNPYET cucTemMa peru-
OHarnbHOM 6e30MacHOCTM B MecTax ux npoxmea-
HWA 1 geatenbHocTU. CnegyeT noaYepkHyTb, H4TO
onepaTmBHO peLLatoTca 3afa4n pasBepTbiBaHNs
TeIeKOMMYHUKALIMOHHbIX CETEN Ha BHOBb OCBa-
MBaEMbIX TEPPUTOPUSIX, HE MMEIOLLMX COOTBET-
cTBytoLLen uHdpacTpykTypel. B Canexapge BoT
Y>Ke HECKOJbKO NIET yCneLuHo pabotaeT Poccuin-
CKWUI LEHTP 0CBOEHUS APKTUKU. VIHhopmaLMoH-
Hble TEXHOMOMMWM HaxXOOAT CBOE MPUMMEHEHVE B
TpagMUMOHHBIX hopMax X03MCTBOBAHUSA KOPEH-
HbiX HapofoB CeBepa, B OeATENbBHOCTU KOHEBbIX
LLIKOA.
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example shows that residents have received “the right to the Internet”.
That is, a native inhabitant leading a traditional lifestyle has the right
to receive information through the worldwide network, regardless of
where they live and their inaccessibility. This object is used for video
communication with reindeer herders. Previously, in order to find out
the weather in the near future, the reindeer herder would knock on
the tambourine and turn to the spirits. Now it is enough to look at the
Internet, and according to the forecast it is clear that it is time to gather
deer into herds or not yet.

In the Yamalo-Nenets Autonomous District, the communities of small
indigenous peoples are provided with satellite phones, and a system
of regional security has been established and is successfully operating
in their places of residence and activity. It should be emphasized
that the tasks of deploying telecommunication networks in newly
developed territories that do not have the appropriate infrastructure
are being quickly solved. The Russian Arctic Development Center
has been successfully operating in Salekhard for several years.
Information technologies are used in the traditional forms of economic
management of the indigenous peoples of the North, in the activities
of nomadic schools.

The Komi Republic publishes the scientific and technical journal “IT
Arctic”, which discusses a variety of information technology issues in
relation to the Arctic. Scientists of the Lomonosov Northern (Arctic)
Federal University and Kola Scientific Center of the Russian Academy
of Sciences. Telemedicine is widely used in Yakutia. A system of
operational environmental monitoring is being created in the Russian
Arctic, which is very important and in demand for small indigenous
peoples.

There are many such examples. We should strive to ensure that the
Arctic zone of the Russian Federation should be firmly integrated into
a single information space of not only Russia, but also the countries of
the Arctic Council. ll

B Pecnybnuke Komu usgaetca  Hay4qHO-
TexHnyeckun xypHan «UT Apktuka», rge pac-
cMaTpuBalOTCA Camble pasHble BOMPOCbl WH- Mol JNOJIKHDBI CTpGJV[MTbCQ K TOJV[y, YTOOBI ApKTI/MC—
(hOPMaLMOHHBIX TEXHOMOMMIA MPUMEHUTESIBHO K
ApkTuke. B nsy4yeHmne 3tmux sonpocoB 60sbLIO

ckad soHa PO 1oqxHa OblTh NPOYHO UHTEIPUPOBA-

BKNaf, BHOCAT yyeHble CeBepHOro (ApKTMYecKo- HA B CIUHOC I/IHqDOp MALUOHHOE HpOCTpaHCTBO He
ro) doegepanbHoro yHmeepcuteta um. M.B. Jlo-
MoHocoBa 1 Kornbckoro Hay4yHoro ueHTpa PAH. TOJDbKO CTPaHbl, HO U CTPaH ApKTMH@CKOFO COBCTa

B Akytun wmpokoe npumMeHeHwe nony4una Te-
nemeguumHa. B poccunckor ApkTuke co3naetcs

cucTema OnepaTnBHOrO MOHUTOPUHIA OKPYXKato- We should strive to ensure that the Arctic zone of
Len 06CTaHOBKM, YTO OYEHb BaXXHO U BOCTPEOO- . ) .

BaHO /151 KOPEHHbIX MaOYNCNEHHbIX HAPOJOB. the Russian Federation should be ﬁf‘ﬂll}’ mtegrated
Takux NpUMEPOB MOXHO MPUBOOUTL MHOIO. int, insle inf f f ¢ v D .
Mbl OMKHBI CTPEMUTBCA K TOMY, YTOObI APKTU- nto a 81118 C niormation SPGCC ol no Oﬂ}’ ussla,

Heckas 30Ha PO BoKHa GbiTb MPOYHO MHTErpn- but also the countries of the Arctic Council.

poBaHa B eAMHOe MHOPMALIMOHHOE NPOCTPaH-
CTBO He TOJ1IbKO CTpaHbI, HO U CTpaH ApKTM‘-IeCKO-
ro coeeta. M
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BHeapeHue
WHTEeNJNEeKTyaNnbHbIX
LUpoBbIX TEeXHONOrUN
U POOGOTOTEXHUKU _&
a2 B yCNnoBuax

B ApPKTUKIA

7 . Co103bl MPOMBILLIEHHNKOB W1 Npeanpu-
HuMmaTenen ApPKTUYECKOW 30Hbl PO

5 4. .= C mapra 2018 roga coBmecTHO C nap-
THEepamMu peanuayroT MexaucumnnmHap-

HbI Hay4HO-MPaKTUYECKUN MPOEKT Mo

nonynspu3aunum v BHEOPEHUO WHTEN-

NeKTyanbHbIX UMAPOBbLIX TEXHOMOrMA B

ApkTuke. 3a aT0 Bpemsa aktme Cor30B

NpoBen TPy COOCTBEHHbIX 1 NPUHAN y4a-

CTve 6oree 4eMm B TpuauaTu mMeponpu-

Aatmax B Hopunbcke, Mockee, CaHKT-
depnotosckux Anekcanap Banentuxosuy, MeTep6ypre, KpacHospcke, MypmaHcke,
uned Mpeangryma KoopauHaLUMOHHOTO COBETA Mo pasuTuip & TaKke B nonbckom Conote. B Hosdpe
CeBepHbIX TeppuTopuin  ApKTMKKN POCCUICKOro Coro3a 2018 ropa craprosan BTOpOM 3ran npo-

o €KTa, BK/THYMBLUMA B CEOS TEXHONOMMM
NPOMbILLINEHHNKOB 1 npeanpuHumarenein (PCHIM), VICKYCCTBEHHOrO MHTENNeKTa, Po6oTo-

K.3.H., npocpeccop PAE TEXHUKY M 06Pa6OTKY 60MbLUMX AAHHbIX.
PaHee nunoTHbIN 3Tan 6bin peannu3oBaH
npv nogaepxke 3L, «MOPA».



ApkTtnyeckmne Cotosbl PCIIT akTMBHO BbICTY-
natT B KadeCTBE WHCTUTYTOB (HOPMUPOBAHUS
HOBbIX PbIHKOB BbICOKMX TEXHOMOrMin. Peyub naet
He TONbKO O POBOoTax, HO TakKXe O TEXHOMOrMUsX
NCKYCCTBEHHOIO MHTESSEKTa 1 06paboTke 60rb-
LLUINX OAHHBIX K&K CMEXHbIX HanpaBeHnsX.

B Hauane TekyLlero roga nog armpgon Hauwo-
HanbHOM Accoupmaumm yHacTHUKOB pbIHKA pPo6o-
ToTexHukn (HAYPP) — ogHoro ns naptHepos Co-
030B — cTapToBana pa3pabotka Ctparermm pas-
BUTMA pPOBOTOTEXHMYECKON oTpacniu Poccun.
MpuopuTteTHOM ANs APKTUKK SBASIETCA CepBUC-
Hasi PO6OTOTEXHMKA C OpUEeHTaUME Ha UCNOSb-
30BaHWe B XO35MCTBEHHOM AeATenbHOCTW. B npo-
MbILLIEHHON POBOTOTEXHUKE HAaNbOosee BbICOKUI
noTeHuuan BHeApPEeHNs OTMeYaeTcs B OTpacnsx
HenpepbIBHOrO npouna3eoacTea. Bce cermeHTbl
pblHKa XapakTepuayrloTca B LIeIOM OOUHAKOBbI-
MU NpoBreMaMm U HOCAT CUCTEMHBIN XapakTep.
OTO OTCYTCTBME TOCYLAPCTBEHHON MOJOEPXKKU

The introduction
of intelligent digital
technologies and
robotics in the Arctic

Fedotovskikh Aleksandr Valentinovich,

member of the Presidium of the Coordination Council for the
Developmentofthe Northern Territoriesand the Arctic, the Russian Union
of Industrialists and Entrepreneurs (RSPP), Ph.D., professor of RANH.

Since March 2018, Unions of industrialists and entrepreneurs of
the Arctic zone of the Russian Federation, together with partners,
are implementing an interdisciplinary research and practical
project to promote and introduce intelligent digital technologies
in the Arctic. During this time, the Union's active held three of its
own and took part in more than thirty events in Norilsk, Moscow,
St. Petersburg, Krasnoyarsk, Murmansk, and also in Sopot,
Poland. In November 2018, the second phase of the project was
launched, which included artificial intelligence technologies,
robotics and big data processing. Earlier, the pilot phase was
implemented with the support of the PORA expert center.

The Arctic Unions of the Russian Union of Industrialists and
Entrepreneurs actively act as institutions for the formation of new high-
tech markets. Itis not only about robots, but also about artificial intelligence
technologies and the processing of big data as related directions.

HCKYCCTBEHHbIA WHTENNEKT H POGOTOTEXHMKA B APKTHHE
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N KOHTPONA 3a pa3BuUTUEM cdhepbl pOBOTOTEX-
HMKM U CMEXHbIX HarnpaBfieHUA; OTCYTCTBUE Lie-
neBbIX NnokasaTtesnen pa3BUTUSt U CUCTEMbI Moa-
rOTOBKM W NEpPEernoaroToBKM CneumnanncToB; Bbl-
cokasi CTOMMOCTb PO6OTOB; OTCYTCTBME MOTEH-
UManbHbIX 3aKa3yMKOB; OTCYTCTBME KOHKYPEH-
UMM cpegm nocTaBLUMKOB. [Ns pelleHus o3Ha-
YeHHbIX Npobnem Colo3bl NpeanaraT 9KOHOMU-
Yeckme U PMHaAHCOBbIE MEPbI CTUMYNTMPOBAHUS:
KoMneHcauus 3aTpar 13 egepanbHOro 6rooxe-
Ta Ha ynnaTy NPOLEHTOB MO Kpeautam, Nosy4yeH-
HbIM Ha CO3[aHWe N MOAEPHN3ALIMIO TEXHOSOI -
YeCKoW 1 NPOM3BOACTBEHHOM 6a3bl C UCMOSb30-
BaHMEM POBOTOTEXHUKN W WHTENNEKTYasbHbIX
MaLUVH; BKITIOYEHWE CTpaTerMyeckoro pasButus
po6oToTexHukn B nacnopT HIM «Lndposas ako-
Homuka P®»; paspaboTka u BHegpeHue npede-
PEHUMOHHbBIX MOZenen NoaaepXku ons paspa-
OOTYMKOB M MOMb30OBaTENEN - BHECEHWE U3Me-
HeHun B Hanorosbih kogekc P® B yactn ocso-
6oxaeHua ot HAOC, Hanora Ha npubbib 1 psga
APYrvX Hanoroe paspaboTyMkam pobOTOTEXHU-
YECKUX CUCTEM Ha TpW NepBblX roja aesTenb-
HOCTW, NpeddepeHUMM BEHYYPHLIM MHBECTOPAM,
NCMOosb30BaHNe KpayACOPCUHIOBbIX NiaTdopM;
NCnosib3oBaHne PMHAHCOBLIX CTUMYIOB pa3Bu-
TUS POBOTOTEXHUKU B pamKax rpaHToB, KOHKYp-
COB; NPOBEOEHNE LiENeBbIX KOHKYPCOB M rpaH-
ToB Ha nposepeHne HNP n OKP npuknagHoro n
dhyHOaMeHTaNbHOro XapakTepa; co3fgaHue cre-
UManbHOro MHBECTUUMOHHOrO dhoHaa, npepHa-
3Ha4YeHHOro Ans dnHaHCMpPOBaHMA HOBbIX PO6O-
TOTEXHUYECKNX KOMMNaHui u T.4. Ha pernoHanb-
HOM M MECTHOM YPOBHSAX NpepsiaraeTca opraHam
rocyfapCTBEHHOM BNacTM M MECTHOro camoy-
NpaBfieHnst BKIKOYNTL pasBUTUE POBOTOTEXHUKK
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B Ctpaternm coumanbHO-3KOHOMMYECKOro pas-
BUTUSA Ha nepwop, oo 2025/2030 rr.

3a BpeMs paboTbl MO NPOEKTY € ydacTvem Ap-
KTn4eckux coto3op PCIII MoxHO Bblaenutb 60-
nee OecATU NPaKTUYECKUX Laros no «[Jopox-
HOW KapTe» cpeaun KOTopbIX:

* Hay4Ho-npakTuyeckoe 0OOGOCHOBaHWE BHe-
OpeHus BbICOKMX TexHonoruin. B none 2018 roga
nog Ne0080 3apernctpupoBaHO HOBOE Hay4HOe
HarnpasrneHue «/Icrnonb3oBaHne NCKYCCTBEHHOMO
WHTenNeKTa gns NpUMeEHeHsa B 3KCTPEMaribHbIX
ycnoeusix Apktnkn n KpaviHero Cesepa» B pe-
eCcTpe Hay4HbIX HanpasneHve PAE no wwmdpam
cneunansHocTtenn 08.00.05.2 mn 08.00.05.9.15.
HoBoe Hay4HOe HanpaBfieHue Mo3BONUIIO Ha-
YaTb MOArOTOBKY 3akoHodaTesrlbHOW 6a3bl Ans
pas3BUTUA KOMIMIIEKCHBIX UHTENNEKTYarbHbIX TeX-
Hornorun ans Apktnyeckon 3oHel PO. Hanpasne-
HWe paccyuTaHO Ha y4YacTve B HEM Hay4HbIX pa-
6OTHMKOB U CreLnanvcToB, 3aHNMaloLLMXCA BO-
npocamMu BHeApeHuss Mogenen MHHOBALMOHHOM
3KOHOMMKM, MHHOBALMOHHOIO OCBOEHUS Pervo-
HoB KpawviHero Cesepa ApKTUYECKOWN 30HbI PO,
pa3paboTYMKOB CUCTEM UCKYCCTBEHHOIO UHTES-
nekTa, a Takxe CTYOEHTOB W acrnupaHToB Mpo-
douIIbHBIX CneumansHOCTEN.

* BkntoyeHve KpynHbIX KOMMaHuWin B npouecc
WHBECTUPOBAHUSA WHTESNIeKTYyarnbHbIX CcTapTa-
MOB Yepes CUCTEMbI, CO3LaHHbIe 15 BHeOPEHWA
WHHOBaLMOHHOW MPOJYKUMM CYyObEeKTOB Marlo-
ro n cpegHero 6usHeca. Tak, B cTpyktypax NAO
«['asnpom» 3anMHTEpecoBaHbl B MOAOEPXKKE TeX-
HOJMOMMIN NCKYCCTBEHHOIO MHTErNEeKTa u poboTo-
TexHuKkn. B komnanum pabotaeT cuctema «OgHO
OKHO» ON1s1 BHEOPEHUS NHHOBALMOHHOW NPOAyK-
unun. PaspaboTumkm 1 aKCnepTbl MOryT 3aperu-
CTpUpOBATLCSH B CUCTEME 1 HaMNpaBuTb CBOM MPO-
€KTbl B YeTbIpex pasax — OT NPeanioxXeHui fo ro-
TOBbIX K MCMOSb3oBaHWMO. Hanbornee aktyarnb-
Hble (PMHaAHCUPYIOTCA W BHeEOPSOTCH Ha npeg-
NPUATUAX KOMMaHWW.
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* [pepnioxeHns ona paccCMOTPEHUS MHBECTOPa-
MU MPUapKTUHECKUX TEPPUTOPUIA B KAYECTBE MI1o-
wagok nop LleHTpbl o6paboTtkm gaHHbix (LIOO),
roe XonofHbI Knnmart peLuaeTt npobremMy oxnax-
JeHus cepsepoB. OpraHbl MECTHOIO Camoynpas-
NneHvs psda apKTUYeCKUX ropofoB YXXe roToBbl
okasaTb MHPACTPYKTYPHYIO MOMOLLIb B MX CO3-
haHun. Tak, crneunanusMpoBaHHbIA MHOronpo-
GunbHbii LIOO moryT B 2020 rogy pasBepHyTb
B Hopwunkcke, roe B Hanmnm4um csob6ogHble Npoms-
BoACTBeHHble nnowaakun, BOJIC 1 Heobxoanmble
SHepreTnyeckmMe MOLLHOCTH.

¢ PacwupeHne npodpeccroHarnbHbIX HaBbl-
KOB /191 B3aMMOLENCTBUA YenoBeKka U MaLlnHbI,
cucTeMaTmsaums  HOBbIX  MPodpecCoHarnbHbIX
3HaHuKn. PCIIM coBmecTHO ¢ HauuoHanbHbIM
areHTCTBOM pasBuUTUA KBanvdukaumi peanu-
3YyI0T nporpamMmy paspaboTku npoeccrnoHarb-
HbIX CTaHgapToB npodpeccun 6ygywero. B cnu-
COK HOBbLIX npodpeccuii BxogdaT onepartop BIrJ1A
ONnA  pasBedkn MEeCTOPOXAEHUA apKTU4ecKo-
ro wernbga, onepaTop MHOMOMYHKLMOHANBHbIX
POBGOTOTEXHUYECKUX KOMIJIEKCOB, pa3paboTymk
«YMHbIX» CUCTEM 3HepronoTpebneHnsa n gpyrue.
OTun cneumanbHoCcTK 6yayT BocTpeboBaHbl B Ap-
KTUKe yXe B 6nvxaniine 10 net, ogHako, noaro-
TOBKa MO HWM B Y4eOHbIX 3aBefeHunsX He Ha4a-
nacb. Ponb Cotozos PCIIM — yckopuTb npoLecc
W cpoenatb ero 6onee adpekTnBHbIM. apTHe-
poMm BbicTynaet CesepHbli (ApKTUYeckni) de-
JeparnbHbln yHusepcuTeT um. M.B. JlomoHocoBa.

* [prMeHeHne 6ecnuUOoTHbLIX fleTaTesibHbIX an-
napatos (BINJ1A) ona Hyxng TypuCTUHECKOW OT-
pacnu. B yiense KpacHble KamH/ B Havarne nna-

; gﬁ__;l_l; - -.ﬂ__ e “:I'l'.'.‘_i\n._.,.r“w#;__-—:::hqt
i T ﬁf‘;wﬂf =

A 'fj

(/ ouuaLbHO-3KOHOMmUueckoe pasbumue Apkmuku 6 ycaobuax uugppobusauuu

At the beginning of this year, under the auspices of the National
Association of Robotics Market Participants (NAURR), one of
the partners of the Unions, the development of a Strategy for the
development of the robotics industry in Russia started. Priority for the
Arctic is service robotics with a focus on the use in economic activity.
In industrial robotics, the highest potential for implementation is noted
in the industries of continuous production. All market segments are
characterized by generally the same problems and are systemic in
nature. Thisis the lack of state support and control over the development
of the sphere of robotics and related areas; lack of development targets
and a system for training and retraining specialists; high cost of robots;
lack of potential customers; lack of competition among suppliers.

To solve these problems, the Unions of RSPP offer economic and
financial incentive measures: compensation of expenses from the
federal budget for the payment of interest on loans received for the
creation and modernization of the technological and production base
using robotics and intelligent machines; inclusion of the strategic
development of robotics in the passport of NP Digital Economy of the
Russian Federation; development and implementation of preferential
models of support for developers and users — making changes to
the Tax Code of the Russian Federation in terms of exemption from
VAT, income tax and a number of other taxes to developers of robotic
systems for the first three years of activity, preferences for venture
investors, the use of crowdsourcing platforms; the use of financial
incentives for the development of robotics in the framework of grants
and competitions; holding targeted contests and grants for conducting
research and development works of applied and fundamental
nature; the creation of a special investment fund to finance new
robotic companies, etc. At the regional level, it is proposed to state
authorities and local governments to include the development of
robotics in the Socio-Economic Development Strategy for the period
up to 2025/2030.

During the work on the project with the participation of the Arctic
Unions of the Russian Union of Industrialists and Entrepreneurs, more
than ten practical steps on the Road Map can be distinguished:

» Scientific and practical rationale for the introduction of high
technology. In July 2018, under number 0080, a new scientific direction
“Use of artificial intelligence for use in extreme conditions of the Arctic
and the Far North” was registered in the register of scientific directions
of the RANH by specialty codes 08.00.05.2 and 08.00.05.9.15. A new
scientific direction allowed to begin the preparation of a legislative
framework for the development of complex intellectual technologies
for the Arctic zone of the Russian Federation. The direction is intended
for the participation of researchers and specialists involved in the
introduction of models of innovative economy, innovative development
of the regions of the Far North of the Arctic zone of the Russian
Federation, developers of artificial intelligence systems, as well as
students and post-graduates of specialized univercities.

* The inclusion of the largest companies in the process of investing
intellectual startups through the systems created for introducing
innovative products of small and medium-sized businesses. Thus,
in the structures of PUSC Gazprom, they are interested in supporting
artificial intelligence and robotics technologies. The company has a
“One Window” system for introducing innovative products. Developers
and experts can register in the system and send their projects in four
phases - from proposals to ready-to-use. The most relevant ones are
financed and implemented at the company’s enterprises.
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TO lNyTopaHa Ha TarMbipe B pamMkax peanusa-
LM NpoeKTa Mo COo30aHUI0 TYPUCTUYECKOTO SKO-
ueHTpa npv nopaepxke KomnaHum «HopHW-
kenb» cneumanuctammn «Col3a NpOMbILLINIEHHM-
KOB M npegnpuHuMarenen 3anonspbs» U Tene-
KOMMYHUKALWOHHOW KOMMaHUU-NapTHepa Ha4a-
TO KapTorpadmpoBaHue TeppUTOpUMN OXBaTbiBa-
€MOM 30Hbl APOHOM C KamepoW BbICOKOro pas-
peLueHns n cuctemon crabunusaumm. Hecmotps
Ha HebnaronpuATHbIE NOrofHbIE YCIOBUA MPU Mo-
MOLLW pOHa AenatoTcs 065eTbl. Takas TeXHOMo-
rvs NO3BONSET ONpeaensTe TOYKN AN YCTaHOBKU
CXeM 1 ykasartenemn TypUCTUYECKOM HaBuralmm Ha
MapLLpyTax 1 3KoTponax, YTo B YCNOBUSAX BEYHOM
Mep3noTbl U TPYAHOOOCTYNHOCTU TEPPUTOPUM SB-
naeTcsa akTyasnbHbIM. [OTOBUTCA NPOEKT BHeOpe-
HWUS yCnyrn apeHabl 6eCnnnoTHbLIX NneTaTesbHbIX
annapaTtoB gns Typuctos. [na atux 3agad Coto3
nnaHvpyeT npuobpecTy TsKenbln npodyeccuo-
HanbHbIW BINJ1A, nooroToBneHHbIM oNns padoTte B
CYPOBbIX KIMMMaTUYECKUX YCIOBUAX U OCHALLEeH-
HbI CUCTEMOW UCKYCCTBEHHOIO MHTENNEKTA.

CouuassbHo-skoHomuueckoe pasbumue Apkmuku 8 ycaoBuax uugppobusauvuu
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* O6begnHeHVe pa3paboTHNKOB BbICOKOTEXHO-
NOTUYHBIX MHTENNEKTyarnbHbIX cucteM ans Ap-
KTUKN B eauHyto 6a3y. K 2021 rogy 6yaeT npose-
[JEeHO pacLUMpeHne KaTasioros npopykumn dene-
parnbHbIX OKPYroB Ons HyXA APKTUYECKOW 30HbI
P® c HOBOW HOMEHKNaTypoW BbICOKOTEXHOJSIO-
rMYHON NMPOJYKLMMN.

MaTepuanel npoekrta ony6nvkoBaHbl B nsga-
Huax PAH, npepcTtaeneHbl Ha MeXOyHapOAHbIX
Hay4YHO-MPaKTU4ECKMUX KOHJDEpPeHUMaX, Ha nro-
wapkax MHHOIMMPOMa un Poccuinckoro coBe-
Ta Mo MexAayHapodHbIM fenam, 6onee 150 ma-
Tepuanos ony6nukosaHo B CMW un uHTepHeT-
napanusx. B mae 2019 roga Coro3amum nposefe-
Ha «Hepens yMHbIX TeXHONornn ans ApKTUkn» B
Mockse.

MpaeuTtensctBo Poccum rotout npoekt CTpa-
Terun pa3sutmna Apktuyeckor 3oHsl P® go 2035
ropa. NpunonspHble pernoHbl CTpemaTcs K Oo-
CTMXXEHMIO BbICOKMX LENEBbIX Mokasartenenh B
cdhepe MCronb30oBaHUs U PasBUTUA YeroBeYye-
CKOro Kanurtana, co3gaHuss KoMm@opTHOW cpepbl

* Suggestions for consideration by investors in subarctic territories
as platforms for Data Processing Centers (DPC), where a cold climate
solves the problem of server cooling. Local governments of some
Arctic cities are ready to provide infrastructure assistance in their
creation. For example, a specialized multi-data center may be created
in Norilsk in 2020. In this city there are available free production sites,
fiber optic lines and the necessary energy capacity.

* Expansion of professional skills for the interaction of man and
machine, systematization of new professional knowledge. The
Russian Union of Industrialists and Entrepreneurs, in cooperation with
the National Qualifications Development Agency, is implementing
a program to develop professional standards for the professions of
the future. The list of new professions includes the UAV operator for
exploration of the Arctic shelf fields, the operator of multifunctional
robotic systems, the developer of “smart” energy consumption systems
and others. These specialties will be in demand in the Arctic in the next
10 years, however, preparation for them in educational institutions has
not begun. The role of the Unions of the Russian Union of Industrialists
and Entrepreneurs is to speed up the process and make it more
efficient. Partner is the Northern (Arctic) Federal University.

* The use of unmanned aerial vehicles (UAVs) for the needs of the
tourism industry. In the gorge, the Red Stones at the beginning of
the Putoran plateau on Taimyr as part of a project to create a tourist
ecocenter with the support of Norilsk Nickel, specialists from the
Union of Industrialists and Entrepreneurs of the Polar Region and a
telecommunications partner company started mapping the territory
of the covered zone with a drone with a high-resolution camera and
a stabilization system . Despite adverse weather conditions, flights
are made with the help of a drone. This technology allows you to
determine the points for the installation of schemes and signs of tourist
navigation on routes and eco-paths, which is relevant in permafrost
and inaccessible areas. A project is being prepared for the introduction
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0N XXU3HU N 3KOHOMUYeCKoro pocta. Peanusa-
UM BbICOKOTEXHOMOMMYHBIX MPOEKTOB B ApPKTU-
Ke CTaHeT OOHWUM U3 BaXHbIX MHCTPYMEHTOB Ta-
Koro pocta. B cthepe mexayHapoaoHoro cotpyn-
HM4yecTBa B APKTUKe MO HanpasneHnam BHeape-
HUA HOBLIX HAyKOEMKMX TexHornorun Poccua aB-
NeTCA HECOMHEHHbLIM MUPOBLIM diarMaHoM U1
MOXET rnepefarb 3Ha4YUTENbHbBIN OMbIT 3apy6ex-
HbIM NapTHepam MHTEPEeC KOTOPLIX K HALLIKUM Tex-
HOMornsiM B 0611acT ocBOeHUs1 ApKTUKKM OCTaeT-
CS1 MO-MPEeXXHEMY BbICOKUM.

MpoekTt Coto3zoe PCIIMM, sBnsscb HeKoMmep-
YeCKWM, BbIMNOJHAET NOMynapu3aTopcKyto 3ana-
4y NPOABWXEHUSI PErMOHOB APKTUYECKOW 30HbI
P® kak BbICOKOTEXHONOrM4YHbIX. HayyHble nap-
THepbl — ApKTNYeckas akagemus Hayk n Poccun-
ckasa Akagemus EctecTBo3HaHUS.

MonHasa nHdpopmauma o peanu3aumm NpoekTa 1
JOCTyrMHa Ha chneuuanbHOW CTpaHuLe Ha cante e =
Coto30B pa6oTopateneit ApKTUHECKON 30HbI PD X
http://www.rspp-arctic.ru/vyisokie-texnologii/ Il

of rental services for unmanned aerial vehicles for tourists. For these
tasks, the Union plans to acquire a heavy professional UAV, prepared
for work in harsh climatic conditions and equipped with an artificial
intelligence system.

* Combining the developers of high-tech intelligent systems for the
Arctic into a single database. By 2021, expansion of product catalogs
of federal districts for the needs of the Arctic zone of the Russian
Federation with a new nomenclature of high-tech products will be
carried out.

Project materials were published in RAS editions, presented at
international scientific conferences, at INNOPROM and the Russian
International Affairs Council, more than 150 materials were published
in the media and online publications. In May 2019, the Unions held the
“Smart Technologies Week for the Arctic” in Moscow.

The Russian government is preparing a draft strategy for the
development of the Arctic zone of the Russian Federation until 2035.
The polar regions are striving to achieve high targets in the use and
development of human capital, creating a comfortable environment for
life and economic growth. The implementation of high-tech projects in
the Arctic will be one of the important tools for such growth. In the field
of international cooperation in the Arctic in the areas of introducing new
high-tech technologies, Russia is the undoubted global leader and can
transfer considerable experience to foreign partners whose interest in
our technologies in the field of Arctic development remains high.

The project of the Unions of the Russian Union of Industrialists
and Entrepreneurs, being a non-commercial one, performs the
popularization task of promoting the regions of the Arctic zone of the
Russian Federation as high-tech. Scientific partners are the Arctic
Academy of Sciences and the Russian Academy of Natural Sciences.
Full information on the project implementation is available on a special
page on the website of the Employers Unions of the Arctic zone of the
Russian Federation http://www.rspp-arctic.ru/vyisokie-texnologii/ Il

ORANGE BUSINESS SERVICES OBECIEYAT

«COBKOM®J1OT» CMYTHUKOBOW CBA3LIO

MexpayHapopaHbi cepsuc-nposarigep Orange
Business Services 06bsiBUN O cornalwleHuu C
POCCUICKON CYy[lOXO[HOW KOMMaHuen «COBKOM-
cbnot», Ha NEpBOM 3Tane KOTOporo nposanpaep
o6ecneynT 8 cynoB 6ecnepe6omHON CnyTHUKO-
BOM cBA3bio. Mepefaya Bcex TenemeTpuyHecKmx
AaHHbIX, MOCTynaloLWMX C Kamep U [aT4MKOB
CyAHa Ha 3KpaHbl CUTYaLMOHHOrO LieHTpa Ha 6e-
pery, NO3BONINT NOBbLICUTbL 6€30NacHOCTb Mope-
nnaBaHus.

MepebiMn cygamm «CoBkoMdioTa», Ha KOTOPbIX

& Oblma nopkiodeHa cnyTHukosas csAsb Orange,

CTanu apKTU4eckune YesnHo4YHble TaHkepbl «Muxann
VYnbsiHOB» 1 «Knpunn J1laBpoB» — 3TO KpyrnHenLime
HebTeHaNMBHbIE TaHKEPbI, MOCTPOEHHbIE B Poccun.
lMomMMO HUX, aHanornyHoe pelueHvie 6yaet ycra-
HOBJIEHO €LLe Ha TPEX apKTUYECKMX YENMHOYHbIX TaH-
kepax komnaHun. Ha [anbHem BocTtoke cBA3blo
Orange 6ynyT o6ecrieyeHbl cyaa gpyroro Tuna — Tpu
cyOHa cHabxeHus, 3ajaqa KOTopbIx — obecneymBaTtb
6e30MnacHyto paboTy MOPCKMX MnaTdhopm.

CrabunbHas cBsi3b B NOGOM pavioHe niaBaHus
JaeT CUTYauMoOHHOMY LIEHTPY Ha 6epery BO3MOX-
HOCTb OMepaTuBHO MoJy4aTb MHpopMaumno O Co-
CTOSHUM CUCTEM U MexaHuM3MOB cyfaHa. [lomumo
3TOrO, YNEHbI dKMMaxa MOryT perynsapHo obLiaTtb-
€l CO CBOMMM BITU3KUMWN.

UcTtouruk: http://www.cnews.ru

SOVCOMFLOT GAINS ARCTIC
CONNECTIVITY WITH VSAT UPGRADE

Russian group is installing VSAT on five tankers
and three OSVs to monitor operations and
optimise navigation. Sovcomflot has selected a
VSAT service for five tankers and three offshore
supply vessels operating in the Arctic.

Orange Business Services will install its maritime
VSAT solution on crude oil shuttle tankers "Mikhail
Ulyanov" and "Kirill Lavrov"'. Three more Arctic
tankers and three vessels that supply offshore
platforms in the Russian Far East will also be
connected.

The owner selected this VSAT service for high-
speed connectivity in Arctic seas to improve
safety and optimise navigation, to transfer more
data between its ships and its shore-based fleet
managers and to enhance crew connectivity to keep
staff morale high.

Sovcomflot will use the network to transmit
telemetry data from onboard cameras and sensors
toits fleet operations centre in St Petersburg, Russia.

This will enable the owner to monitor the condition
of its fleet in real-time and optimise routeing based
on factors such as weather or sea ice movements.
It is also extending its corporate network to these
vessels to increase communications between
managers and crew.

Source: https://www.rivieramm.com/

HOBOCTU
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Xypasenn Banepuii lletposuy, B mae 2019 r. B PoBaHnemMn (PuH-
PYKOBOAMTESb, LIEHTP apKTUYeCKux nccnenoBaHnii naHpns)  MUHUCTP  MHOCTPaHHbIX
MuctutyTa EBponbl PAH, AoLeHT, kadheapa HaLMOHaNbHOIA pen ®ukHnaHpum T. CoitHn nepe-
6630MaCHOCTI (haKyNbTETa KOMMIEKCHOI Be3onacHocT TOK ~ Aan npeacepatenscteo B Cosete
PI'Y Heqotu 1 rasa (HIY) umenn N.M. Ty6kuHa, ria OGPEAHON ABYXTIETHIN NIEpVon

MWHUCTPY WHOCTpPaHHbIX agen Wc-

K. Ned. H. naHgum . T. TopoapcoHy.



O606LLas cTpaterniyeckne OOKYMeHTbI Vicnan-
Ovu o npobniemMam ApKTUKMK, a Takxe yduTbias
3asiBMIeHHbIE MPeJIoXeHUs OOIPKHOCTHBIX JNL, ro-
cypapcTBa, MOXHO NPeAnonoXuTb, YTO Peinkbs-
BVIK MIIaHNPYET COCPEdOTOUUTLCS Ha CriedyoLLmx
Temax:

* 3alMTa MOPCKOW apKTUYECKOW cpefbl, 60pb-
6a C 3aKUCINEHNEM OKeaHa;

* YCTON4YMBOE pPa3BUTUE PbIOGONOBELIKOTO Cek-
Topa, nposefdeHve netom 2019 r. B CaHkT-
MeTepbypre rnobansHOro pbi6onoBeLKoro opy-
Ma. B pbibHOM oTpacnu 3afencTsoBaHo 4,2% Tpy-
[OCNOCOBHOr0 HaceneHnsi CTpaHbl U Ha Hee npu-
xoputcsa 20% BBI.

* CHWXeHWe 3arpsisHeHusi okeaHa, 6opbba C
MOPCKMM MYCOPOM, BKIHO4asi MWKPOMIacTuK,
pa3paboTka PernoHanbHOro nnaHa AencTesni no
COKpaLleHuio o6bEMa MOPCKOro Mycopa U Mu-
Kpoyactuy, nnactmka B HEM, opraHusaums no
aTon Teme B anpene 2020 r. mMexayHapoaHOro
CUMIMO3NYyMa;

* MPOTUBOOENUCTBME W3MEHEHUIO KnvMaTta u
BHEOpPEeHUe 3eNEéHON SHEepreTuku, npoaoKe-
HVe paboTbl MO YIy4YLLEHWIO KadvecTsa MpOorHo-
30B norofpl B APKTNYeCKOM pernoHe. Noarotos-
ka K MuHucTepckoMy 3acefaHuio B PelikbaBuke
B 2021 r. 06HOBNEHHOIro AoKniaga 06 N3MeHeHUmn
Knumara B ApKTUKE;

* co3[aHve NPoLIBETaKOLLEro U YCTOMUYNBOrO CO-
06LLEeCTBa KOPEHHbIX HAPOOOB XUBYLLNX B Ap-
KTUKe 4Yepes3 ux couunasnbHoe 6narononyydve, Ka-
YeCTBO XU3HWU U pasBUTUE KYNLTYPHbIX U akaje-
MNYECKNX OOMEHOB;

* NMPOJOIMKEHNE OEATENBHOCTU MO YCUNEHUIO U
NOBbLILLIEHNIO PO APKTUHECKOrO COBETa Kak 3¢p-
heKTUBHOM NnoLLaaKuy Ans ouanora, yKkpenneHue
COTpyOHUYECTBa C APKTUYECKUM SKOHOMUYECKNM
COBETOM U CTpaHaMu- HabrrogaTensaMu.

WcnaHouss He noppepxana cTpemneHne Ba-
LUMHITOHa TpaHcopMupoBaTb APKTUYECKUIA CO-
BET NyTEM BKIOYEHMUS B MOBECTKY BOMPOCOB
BOEHHO-MOMUTUYECKOrO XapakTepa, 4TO, Kak us-
BECTHO, npoTmeope4unt OTTaBCKOW Aeknapaumu
1996 ropa. Heob6xooMmo NOAYEPKHYTb, YTO MO-
[O6HbIE MHULMATKBBI, TaK Xe, Kak U aKTuBU3a-
uma pgesitensHoctn HATO, BeOeT K yCUneHuio Ha-
NpsiXXeHHOCTW B pernoHe. Pecny6nuka Ncnangms
npogosmkaeT HadaTyto B 2015 r. MmacLiTabHyo pa-
60Ty Mo MHOPMaLIMOHHOMY 06eCrne4YeHmo Mepo-
NPUATUIA MO OCBOEHUIO U Pa3BUTUIO apKTUYECKUX

- =

Zhuravel Valery Petrovich, Head,

Chairmanship o
Iceland at the Arctic
Council in 2019-2021

Center for Arctic Studies, Institute of Europe RAS, Associate

!!—_,__"r‘r"r A ﬁ

Professor at the Department of National Security, Faculty of
Integrated Security of the Fuel and Energy Complex, Gubkin Russian
State University of Oil and Gas, Candidate of Pedagogics

In May 2019 in Rovaniemi (Finland), the Minister of Foreign
Affairs of Finland T. Soini passed the chairmanship of the
Council for the next biennium to the Minister of Foreign Affairs
of Iceland, G.T. Thordarson.

Summarizing the strategic documents of Iceland on the problems
of the Arctic, and also taking into account the declared proposals of
state officials, it can be assumed that Reykjavik plans to focus on the
following topics:

* protection of the marine Arctic environment, combating ocean
acidification;

* sustainable development of the fishing sector, holding a global
fishing forum in the summer of 2019 in St. Petersburg. In the fish
industry involved 4.2% of the working population of the country and it
accounts about 20% of GDP.

* reducing ocean pollution, combating marine debris, including
microplastic, developing a Regional Action Plan to reduce the




CouuassbHo-skoHomuueckoe pasbumue Apkmuku 8 ycaoBuax uugppobusauvuu

170 Arctic rev.iew . 5

amount of marine debris and plastic microparticles in it, organizing
an international symposium on this topic in April 2020;
 counteraction to climate change and the introduction of green
energy, the continuation of work to improve the quality of weather
forecasts in the Arctic region. Preparations for the Ministerial meeting
in Reykjavik in 2021 updated report on climate change in the Arctic;

e creating a thriving and sustainable community of indigenous
peoples living in the Arctic through their social well-being, quality of
life and the development of cultural and academic exchanges;

 continuation of activities to strengthen and enhance the role of
the Arctic Council as an effective platform for dialogue, strengthening
cooperation with the Arctic Economic Council and observer countries.

Iceland didn’t support USA strives to transform the Arctic Council
through including military security question in the council’s agenda
that is contradict to Ottawa declaration 1996. It's necessary to
emphasize that such initiatives and NATO’s activity in the region will
lead to aggravation of tensions.The Republic of Iceland continues the
large-scale work begun in 2015 to provide information support for the
development of the Arctic territories. The country ranks first among
the leading countries of the world in terms of the development of
information and communication technologies, which the International
Telecommunication Union annually makes, ahead of the Republic
of Korea and Switzerland. Among the Arctic states, Denmark and
Norway are also in the top ten.

As the analysis shows, residents of the country are constantly
provided with mobile communication services, telematic
communication services, satellite communication services, mobile
and wired broadband access to the Internet is provided. In this
regard, the country is actively interacting with its largest partners —
the UK, USA, Germany, Russia and China. A number of information
technologies are exported to other countries. Icelanders transfer to
their partners innovative information technologies and their know-how
in the fish industry, as well as high-tech and highly efficient equipment
for navigating ships and for catching and processing fish. The main
technical characteristics, information technologies, communications,
navigation equipment of vessels are aimed at ensuring high standards
of safety and their endurance in arctic conditions.
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Tepputopuii. CTpaHa 3aHMMaeT nepBoe MecTo
cpeau BedyLMx CTpaH Mypa rno YpoBHIO pa3Bu-
™S MHAOPMAaLMOHHO-KOMMYHUKALIMOHHBIX  TEX-
HOMOrni, KOTOPbIA eXerogHo cocTtaensetr Mex-
OyHapOLOHbIA COK3 ANEKTPOCBA3M, onepeans Pe-
cny6nuky Kopes u LLsenuapuio. Cpegy apkTunde-
CKMX roCyfapcTB B MEPBYIO AECATKY BOLLN TaKXKe
Hanuns n Hopeerus.

Kak nokasblBaeT aHanus, XuUTensm CTpaHbl Ha
MOCTOSIHHON OCHOBE OKasblBaKTCA YCNyrn Mo-
OUNBHON CBA3M, TefieMaTuyeckue YCryrm CBs-
31, YCNyrn CrnyTHUKOBOW CBA3W, NpefocTasiis-
€1Csi MOOMIbHBIN 1 MPOBOAHOM LUMPOKOMONOCT-
HbI gocTyn K cetn «HTepHeT». B aTOM nnaHe
CTpaHa aKTMBHO B3aUMOLEMCTBYET CO CBOMMM
KpynHenwmnmmn naptHépammn — BenmkobputaHu-
en, CLUA, lepmanwven, Poccren n Kntaem. Psg
VMHGOPMALMOHHBIX TEXHOMOMUA 3KCMOPTUPYETCA
B Apyrve cTtpaHbl. VicnaHaoubl nepegaoT napTHe-
paM WHHOBaUMOHHbIE MH(OPMAaLMOHHbIE TEXHO-
JIOTMKN N CBOM HOY-Xay B PbIBHOM OTpacnu, a Tak-
)K€ BbICOKOTEXHOMOMMYHOE U BbICOKOID(EKTUB-
Hoe 060pyaoBaHWe Onst HaBurauvm cynos 1 Ons
BblS10Ba 1 NepepaboTky pblbbl. OCHOBHbIE TEXHW-
Yeckune XapakTepucTuKn, MHHOPMaLMOHHbIE TEX-
HOMorun, CBs3b, HAaBMraLMOHHAs annapaTypa cy-
[0B HanpaeneHbl Ha o6ecneyeHne BbICOKNX CTaH-
JapToB 6e30MacHOCTU U BbIHOCIMBOCTY MX B ap-
KTUHECKUX YCINOBWSIX.

Mcnangms MoXeT noxBacTaTbCst OrPOMHBIM KO-
NIM4ECTBOM BOSIOKOHHO-OMTUYECKNX Kabenen Ha
ayuwly Hacenerusi. Mo cpaBHeHuo ¢ 2016 rogom



B 2017 rogy OOCTyn K KaberbHOMY MHTEPHETY Bbl-
poc Ha 33,8%, 1 B pe3ynkraTe BbIXOL B CETb UMe-
eTCa noYTM y 78% WCNaHACKMX OOMOXO3SANCTB.
W npakTnyeckn Kaxxabi UcrnaHgewl, uMeeT JgocTyn
K Tpem ceTam no TexHonorum 4G, a cpegHss CKo-
pOCTb 3arpy3ku coctaBnseT 66 Mo6/c.

B rocymapctBe aktvBHO uget pabota no obe-
CMeYeHno [OCTYMa XUTENEN MasioHMCIIEHHbIX Ha-
CENEHHbIX MYHKTOB K COBPEMEHHbIM YCyram CBsi-
31. Hapsgy co CryTHMKOBOW CUCTEMOW CBA3W U
HaBurauum, gaHHas 3ajada peanuayeTcst Takxe
N 4yepe3 pJanbHenwlee CTPOUTENLCTBO aHTEHHO-
MayTOBbIX COOPYXXEHWI, KOTOpble pacLUMpsIOT
€OuMHOe MHPOPMAaLIMOHHOE NPOCTPaHCTBO U CO3-
0aloT No4YBy NS peanusauum NpoekToB, Hanpas-
JIEHHbIX Ha MOBbILLEHNE 6e30MacHOCTN Hacene-
HUS, BEOEHMSA MM XO3ANCTBEHHOW M Opyron Oes-
TenbHOCTU. B HacTosiee Bpems maeT npouecc
COBEPLLEHCTBOBAHUSA MOOUIIBHON CBA3W YeTBEp-
TOrO W NATOrO MOKOSIEHN, LMOPOBOI CETU KOPOT-
KOBOJTHOBOW CBA3W C yAaneHHbIMU TEPPUTOPUAMN
N akBaTopusiMn ATNaHTUHECKOrO OkeaHa.

Poccusa, nogpmepxvBass noBecTky npeacena-
TenscTea Vicnanoum B ApPKTUHECKOM COBETE, B
CBOEW MONMUTUKE B APKTUKE MNO-MPEeXHEMy MCXO-
OVT 13 TOro, YTO aKTyasbHble NPO6EMbI pErnoHa
MOXHO U HY>KHO peLuaTb TOMbKO NyTEM B3BELLEH-
HOWM 1 B3aMMOBbIFOQHOW MEXOYHapO4HOM Koomne-
pauun, B perMoHe HeT Kakux-nmbo noBodoB Ons
KOHOOITMKTOB M MOMbITOK MPUBHOCUTL BOEHHbIE
MeTObl B PELLEHNE NoObIX BOSHUKAIOLLMX 30eChb
sonpocos. [l

K T W 4 €6 C K 0 ¢

0 6 0 3

Iceland boasts a huge amount of fiber optic cables per capita.
Compared to 2016, in 2017 access to cable Internet increased by
33.8%, and as a result, almost 78% of Icelandic households have
access to the network. And almost every Icelander has access to
three networks using 4G technology, and the average download
speed is 66 MB / s.

The state is actively working to ensure the access of residents of
small settlements to modern communication services. Along with
the satellite communications and navigation system, this task is
also implemented through the further construction of antenna-mast
structures, which expand the single information space and create
the soil for the implementation of projects aimed at improving the
security of the population, conducting their economic and other
activities. Currently, the process of improving the fourth and fifth
generation mobile communications, a digital network of shortwave
communication with remote territories and waters of the Atlantic
Ocean is underway.

Russia, supporting the agenda of the Icelandic chairmanship in the
Arctic Council, in its policy in the Arctic still proceeds from the fact
that the urgent problems of the region can and should be solved only
by a balanced and mutually beneficial international cooperation, there
are no reasons for conflicts and attempts to bring military methods in
solving any issues arising here. ll
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HOBOCTVI

CBA3b B APKTUKE OBECIMEYAT BOEHHbIE CITYTHUKA

MunHo60pOHbI HakpoeT CeBepHbI MOPCKOMW MYTb CMYTHUKO-
BbIM «30HTUKOM>»: O KOHLI|Aa rofia BCA POCCUMACKas rpynnmpoB-
Ka B APKTUKE MOJIy4MT JOCTYN K BbICOKOCKOPOCTHbIM KaHa-
nam nepepayum vHcpopmauumn. 3anonsgpHas CBA3b HAYHET pabo-
TaTb, KOrga Ha opbuTy 6yayT BbiBEAEHbI CyTHUKK «MepugnaH-M».
O6HOBNEHME UX FPYNMUPOBKN YBENMYUT NPOMYCKHYO CMOCOBHOCTb
CMYyTHUKOBOW CUCTEMbI CBSI3U U PacLLUMPUT 30HY ee [OCTYMHOCTU
Ha BceM npoTsxeHun CeBmopnyTn. Ob6ecneyeHre KOMMyHVKaLIA
B 3anonspbe — CNoXHeWLas TexHnyeckas 3agada. bonblunHCTBO
COBPEMEHHBIX CMYTHUKOBbLIX CUCTEM He paboTatoT cesepHee 70-1
napannenu, a UMEHHO B 3TUX LUMPOTaxX NPOXOAUT 6ombluas 4acTb
CeBepHOro MOpCcKoro nyTu.

Uctoyrnk: https://iz.ru

COMMUNICATIONS IN THE ARCTIC WILL BE PROVIDED BY

MILITARY SATELLITES

The Ministry of Defense will cover the Northern Sea Route
with a satellite «<umbrella»: by the end of the year, the entire
Russian group in the Arctic will have access to high-speed
information channels. Polar communication will begin to work
when the Meridian-M satellites are launched into orbit. Updating their
groupings will increase the capacity of the satellite communication
system and expand its reach all along the Northern Sea Route.
Providing communications in the Arctic is a complex technical task.
Most modern satellite systems do not operate north of the 70th
parallel, and it is in these latitudes that most of the Northern Sea
Route passes.

POCCUWCKUE BNTACTV MPEOOCTABUIA YACTOThI

HA CMYTHWKOBBIN UHTEPHET B APKTUKE

Fockomuceuss nNoO  paguovyacToTram Bblgenuna 4YacToTbl
Ana 6yayuier CMCTEMbl BbICOKOIJUIMMTUYECKUX CMYTHUKOB
«JKenpecc-PB», koTopasi o6ecne4yut AOCTYN B UHTEPHET Ans
Xutenen 3a MNMonsipHbIM Kpyrom U Ha TpaHcnopte Baonb Ce-
BEPHOro Mopckoro nytu. MHTepecHo, 4To BO3paXXeHUsi OTHO-
CUTENbHO BblAENeHUsi YacTOT BbiCKa3ana rockopnopauus «Po-
CKOCMOC».

CucTtema 6yAeT COCTOSITb U3 YeTbIpex CyTHUKOB M HAa3eMHOro
CEerMeHTa, B ee 30Hy 06CnyXXmBaHus 6yaeT Bca Tepputopus Poccun
1 apKTu4eckas 3oHa. [1na paboTbl CMCTEMbI HEOOXOAMMbI HaCTOTbI
B Cu-, Ka- n L-gnanasoHax, oHa 6ygeT okasblBaTb YC/yry LUIMPOKO-
MOJSIOCHOIO JOCTYMAa B UHTEPHET NPaBUTENIbCTBEHHBIM U KOMMEpYe-
CKNM ab0HEHTaM.

Uctoynuk: http://www.cnews.ru

THE AUTHORITIES SQUEAKED FREQUENCIES

ON THE SATELLITE INTERNET IN THE ARCTIC

The State Radio Frequency Commission has allocated
frequencies for the future system of high-elliptical satellites
Express-RV, which will provide Internet access for residents
beyond the Arctic Circle and on transport along the Northern
Sea Route. Interestingly, the objections regarding the allocation
of frequencies expressed state corporation “Roscosmos”.

The system will consist of four satellites and a ground segment,
the entire territory of Russia and the Arctic zone will be in its service
area. The system requires frequencies in the C, Ka and L bands, it will
provide broadband Internet access to government and commercial
subscribers

«BUNAMH» OBECTEYN CBA3b B APKTUKE

NAO «BbimnenKom» (6peHp «BunaiiH») ycnewHo peanuso-
BaJio NMPOEKT MO OpraHM3auun BbICOKOCKOPOCTHOro KaHana
nepepa4m paHHbix «MockBa-Cabetta» gna OAO «fiman CINIr»
NMPONYyCKHOM cnoco6HocTbio 1 F6uT/Ccek.

[Ons aToro Ha TeppuTopumn fiMano-HeHeLKoro aBTOHOMHOIO OKpY-
ra Ha y4actke «slmbypr-Cabetta» B yClOBUSAX BEYHOW MEP3NOThI
NMOCTPOEHa CreuvansHO CNpoeKTMpoBaHHas nog pervoH KpainHe-
ro CeBepa pagnopeneriHas IMHUS CBS3M NPOTSXKEHHOCTbIO 420 KM.
[aHHas nuHUA CBA3M, 3anyLleHHas B YCIIOBUSX MSATON BETPOBOW
30Hbl 1 BEYHOW Mep3noThl, 6a3npyeTcs Ha 15 aBTOHOMHbIX KOM-
nnexkcax cB3v, UCMOMb3YOLLMX NEPEAOBbIE TEXHONOIMN TENEKOM-
MyHUKaLMN U CUCTEM 3NEKTPONUTaHus. PaHee CBS3b B 9TOM peru-
OHe 6blnia OpraHM30BaHa UCKIIOYMUTENbHO NPU NOMOLLM PecypcoB
CMYyTHWKOBOW CBA3MW.

Takasi NPOTSXXEHHOCTb PagvopeNneHoro yvactka KaHana CBs-
3u B ycnosusax KpanHero CeBepa, BbIiCOKasA NponyckHas crnoco6-
HOCTb M CXaTble CPOKM peannsaumm CTpoMTeSIbCTBa B CBOEN COBO-
KYMHOCTM NPEACTaBAAIOT UCKIIOUMTENbHBIN A7t POCCUINCKOrO Tere-
KOM PbIHKa OMbIT.

UcTtouruk: https://www.comnews.ru/weekend.

«BEELINE» PROVIDED COMMUNICATION IN THE ARCTIC

PJSC VimpelCom (Beeline brand) has successfully
implemented a project on organizing a high-speed data
transmission channel Moscow-Sabetta for Yamal LNG with a
capacity of 1 Gbit/ s.

For this purpose, in the territory of the Yamalo-Nenets Autonomous
District, a radio relay link, 420 km long, specially designed for
the High North region, was built on the Yamburg-Sabetta section
in permafrost conditions. This line of communication, launched
in the conditions of the fifth wind zone and permafrost, is based
on 15 autonomous communication complexes using advanced
telecommunication technologies and power supply systems.
Previously, communications in this region were organized exclusively
using satellite communications resources.

Such a length of a radio-relay section of a communication channel
in the conditions of the Extreme North, high bandwidth and short
deadlines for the implementation of construction in their totality
represent an exceptional experience for the Russian telecom market.
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HayuHo-npombiuneHHoe obreguHeHne "CTPHUM™ - poccuickan KomMnaHMA,
saHMMawuwanca pa3paborkol, NPOM3IBOACTEOM M BHepeHWeM
npodecCHOHANBHBIX MATEPMANOE ANA KOHCTPYKLUMOHHONO peMOHTa,
rMgpoM3onAUMMH, aHTMKOPPO3IWOHHON 3alMNTH 30aHMH W COOPYKEHMHN.
Marepmans! u rexsHonorum CTPUM noasonsioT npuHumars athpexTusHbie
MHXXEeHEepPHbIe pelleHHa Ha npobnemMHbX o6beKTax NPpoOMBILLNEHHOrO M
rpampgaHCcKoro CTpOMTenLCTEa C YHeTOM FrMApPOreonorH4ecKmMx, CeNCMHYEeCKMX
M 3KOMOrMHYecKMX OrpaHuYeHMH, IHAYMTENEHO NOBLICHTE CpoK cnywbGhl 3pganni
M COOPYXEeHHH, COKPaTHTh M3AePXKM HA MX 3KCNNYATALMIO B MEXPEeMOHTHLIA
nepwop. Mossimaerca NPOYHOCTE, MOPO30CTORKOCThL, BOJOHENPOHMLIAEMOCTS
KOHCTPYKUMA. Cpok axcnnyarauMM 3gaHMi M CoOoOpyXeHWUN YBenMuMBaeTcn
B 2-3 pasza. CronmocTe pabor cHMXaeTcn Ha 5-35%

- YkpenneHne rpyHTOB NpH CTPOWMTENbLCTEE M PEKOHCTRPYKUMM NOPTOBLIX COOPYMeHHN;
- CoapanMe NNolanoK W BHYTPHNOPTOBOM CETH IOPOr M3 YKPENNeHHOoro rpyHTa;

= Mcnonb3oBaHWe NOKaANLHOMO rPYHTa, B T. 4. FPYHTA, NONY4YeHHOro npM
aHoyrnyGurensHbix paborax;

- BoccraHoBneHHe KOHCTPYKIWMA NOM BOROW M Hag BOROW;

= Mpopnexnue cpoxa sxcnnyarauum GeToOHHBIX KOHCTPYKLMIA}
= PemoHT M 3awura npuyanos u pebapxkanepoe;
= 3amMTa MeTannMYeCcKMX KOHCTPYKUMA OT arpeccHMBHOrO BO3OeHCTEMA MOPCKOM BOaLI;

- peweHWe npobnem akonorudeckon GesonacHoOCTH

000 «HNO aCrpum»n, 123592, Mockea r, Kynawosa yn, a. 20, xopn. 1T,
www.stream.ru, +7 (495) 508-94-99 (MHoroKaHanbHelR)
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POCCUNCKNI I'OCV,QAPCTBEHHbIVI YHUBEPCUTET HE®TU N TA3A
(HALUMOHANBHbIN UCCNEOOBATENLCKUN YHUBEPCUTET)
NMEHU N.M. TYBKNHA

Poccuiickuii rocyapcTBeHHbIli yHMBEPCUTET HehTH U ras3a (HauMoHaNbHbIA Uccneaosarenbckuii yuusepeurter) umenn U.M. F'yokuna
ocHoBaH B 1930 rogy u sansercs ronosHbIiM BY3om
B cucreme Hethrerasosoro o6pasosanua Poccuu.

VHuBepcuTeT ocywecTenser 06yueHve no nporpammam 6akanaspuara, MarucTpartypbl U aCNMPaHTypbl, OCYLLECTBNAET NPUEM
no yeseBbIM HanpaBNeHUsAM, UMEHOTCA NOAroTOBUTESIbHbIE KYPCbl, aCNMPAHTYpa, AOKTOPaHTYpa
n 6onee 260 nporpamMmm AONONHNTENbHOrO NpotheccuoHanbHOro 06pa3oBanns.

C 2008 rona peKTopom AIBNAETCA AOKTOP IKOHOMMYECKMX HayK, npotheccop Buktop Feopruesny MapTbiHOB.

061wwas YncneHHoCTb CTYAGHTOB cocTaBnseT 6onee 10 000 yenosek.
3a cy4ér cpeacTs theaepanbHoro 6rogxera no scem hopmam 06y4eHns obyuaercs 0kono 60% CTYAEHTOB.
B yHuBepcuteTe 06y4aloTCA UHOCTPaHHbIE CTYAGHTbI U3 65 cTpaH,
B ToM Yucne u3 Kuras, Boetnama, Benecyanoi, bonusuun, Hurepun,

MupoBoii HepTanoii coset (WPC) BKnrouun F'y6KMHCKMI YyHUBEPCUTET
B 16 Nny4wnx yHuBepcuUTEeTOB MMUpa, BEAyLWUX NOAroTOBKY N0 He(hTera3oBoMy HanpasJeHMIO.

Mo pesynbTatam onpoca CTyAEHTOB
Ty6KuHCKUil yHnBepcuteT ctabunbho Bxoaut B TOM-10 nyywunx BY3os Poccun.

119991, ropoa MockBa, npocnekT JlIeHMHCKuUn, pom 65, kopnyc 1
TenecpoH: +7 (499) 507-88-88
dakc: +7 (499) 507-88-77
http://www.gubkin.ru e-mail:com@gubkin.ru



