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Anekcanpp Banentunosny ®efoTOBCKMX,
4nieH Mpesnanyma KoopanHaLMoHHOro
coBeTa no pa3suTnio GCeBepHbIX
Tepputopuit n ApkTikn Poccuinckoro corosa
NPOMbILLSIEHHNKOB U NpeanpuHUmaresnen
(PCIIM)

CNCTEMA NPO®ECCUOHAJIbHbLIX
KBAJIMOUKALINA

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

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

the future:
professional
standards for
the Arctic 2050

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

REGISTER OF PROFESSIONAL QUALIFICATIONS

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

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

3ABbITOE BUBNOHEPCTBO

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

o —

Human gesoueces development poe the implementation of Aectic pzo jects

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

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



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

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

HAMPABJIEHNA PASBPABOTKUA

MPOO®CTAHOAPTOB

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

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

LACK OF VISIONARY WORK

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

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

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

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

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

- [obbi4a n nepepaboTka nosie3HbIx UCKornae-
MbIx: onepaTop 6eCrnuoTHLIX NeTaroLwmx anna-
paToB A1 pa3BefKkn MeCTOPOXOEeHUI apKTuye-
CKOro Lwernba; onepaTtop MHOrOYHKLNOHATTb-
HbIX POBOTOTEXHUYECKUX HeddTera3oBblX KOM-
NSIEKCOB C CUCTEMOW WCKYCCTBEHHOIO WHTEr-
NlekTa; oneparop poboToB Mo paboTe B yCno-
BUSAX CBEPXHU3KUX TemnepaTtyp; CUCTEMHbIN
FOPHbIA MOASAPHBIA MHXEHEP (COBMECTHas pas-
paboTka MeCTOPOXOEHUN MeTasnsioB, HedTw,
rasa, anmasoB W T.4.); MalMHUCT Tpyboykniag-
YMKa B YCIOBUAX HECTAOWUIIbHBIX TPYHTOB; reo-
0Ee3UCT apKTUYecKoro wenbda; MallnHUCT BYy-

rev.iew - 6 =« 2020 -

to its specificity, does not fully meet the tasks of large-scale visionary work
within the framework of professional standards. The Arctic is waiting for
remote management of mining operations in uninhabited territories, but at
the same time, it is necessary to attract new residents to urban areas, the
development of urban and rural environments. Some elements of the future
in the Russian Arctic already exist. Among them: the floating nuclear power
plant (FNPP)«Academician Lomonosov» and the «Arctic Shamrock» of
the Armed Forces. The companies use uninhabited oil and gas produc-
tion technologies and build data centers, the world's northernmost Plesetsk
cosmodrome is successfully operating, drones and ekranoplanes fly, smart
city systems are being introduced.

VECTORS OF DEVELOPMENT OF PROFESSIONAL STANDARDS.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- MegnymHa: MONEKyYNsApPHbIA QUETONOr Unn
TEXHONOr MUTaHWUs B MONSIPHbIX PEernoHax; ap-
KTUYECKUI BUOXMMUK; IT-MeanK nonspHom Te-
NeMeauLUmMHbl; Bpad obLLel NpakTUKK (apKTnye-
ckasi MegumumHa); crneymanucT no Knumartuye-
ckou aganTtauumn murpadTos. [l



