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AHHOTALMS

BBenenne. B crathe paccMaTpuBarOTCs BONPOCHI MOJITOTOBKM NPOQECCHOHATIBHBIX KaJpOB IS
MOpPEXO03HCTBEHHOM JESATEIbHOCTH B HOBBIX 3KOHOMHUYECKHX YCJIOBUsX. Llenbto paboThl sBiIseTCs
pa3paboTKa KOHLEMIUH MOATOTOBKH MPO(ECCHOHAIBHBIX KaJpoB i MapHHET B COBPEMEHHBIX
YCIOBUSX LMBWIA3ALIMOHHOW BOWMHBI 3alagHbIX CTpaH ¢ Poccueil u mepecMoTpa HalMOHAIBHOM
MOJIMTHKY B 00JacTH 00pa3oBaHUs, BKIIIOYas OTHOIIEHHE K BojoHCkoMy mpolieccy W mepexon
K MOOMJIN3alIMOHHOW MHHOBATHUKE B 9KOHOMHUKE.

Marepuansl 1 MeToabl. Ha ocHoBe ananusa /lopoxnoit kaptel Mapuner HTU Poccnn Ha nepuon
o 2035 roma mpemIoKeHa  KOHLEMIMS — MPOTpaMMBbI  CHEIKypca  JTOMOJHUTEIBHOTO
npogeccuoHaIbHOro 00pa3zoBaHus «OCHOBBI TPOEKTUPOBAHMS IO IporpaMme «MapuHeT» ¢ y4eToM
COBPEMEHHBIX TEHACHIUHN pa3BUTHs 001Iel KOHPUrypanun oHIalH-0(IaliH-00pa3oBaHMs B MHpeE.
KitoueBoil 0COOEHHOCTBIO MPOrpaMMBbI SIBJISETCS] PUHIIMIT HEMPEPBIBHOCTU «I1PO(HECCHOHAIBHOTO
o0pa3oBaHMsl BCIO OKM3Hb», BKJIIOYAIOLUIMM paHHEE BOBJICYEHHME JIeTEM U MOJIOJIEKH
B MOPEXO03SHCTBEHHYIO O0JIACTh HKOHOMHMKHM CTpaHbl C ydeToM OojbpIIOro e€ moTeHIHuala u
MEXIPEIMETHBIN MoAX0x K (opMmupoBanuio yueOHbIX Moayned. B konmnenrtax ESG- u STEM-
o0Opa3oBaHMsI C OpHUEHTAllMell Ha COBMECTHbIE NPOrpaMMbl YHHUBEPCUTETOB W OW3HEC-IAPTHEPOB
MPEeNJIOKEH  TepexoJ] OT MPOEKTHO-OPUEHTUPOBAHHOTO  O0pa3oBaHHMA K  MPOJYKTOBO-
OpUEHTHUPOBAHHOMY, HAllEJICHHOMY Ha CO3J]aHHE€ U OCBOEHHE B KOPOTKHE CPOKH MHPOM3BOACTBA
KOHKPETHOW HOBOH NMPOYKLIMHU, BOCTPEOOBAHHOMN PBIHKOM.

PesyabraTel ucciaenosanus. IIporpamma JIIIO Mapuner, paccuntanHas Ha 72 yaca, BKJIIOYAeT
9 6roxoB-Moyseii: 1) BBOJIHBIN 070K — IPEANOCHUIKH Mepexoia K IPOyKTOBO-OpUEHTUPOBAHHOMY
JIIO; 2) mopckue Ouopecypcbl U MOPCKasi 3KOJIOTHsI; 3) peIOOJIOBCTBO, PHIOOIOBHOE 000PYI0BaHUE
Y MaTepualibl; 4) ”HHOBAIIMOHHOE CYJ0CTpOeHHE; 5) 1] poBas HABUTAIUS U CBSI3b; 0) aKBAKYJIbTYPA;
7) Mopckas sHepreTuka; 8) KOMILIEKCHas mnepepaboTka MOpPCKHUX OuopecypcoB; 9) riyOokas
nepepaboTKa BTOPUUYHBIX MOPCKHUX OuopecypcoB. ArmpoOamusi nporpammel JIIIO Mapusner
B KanuHuHrpagckoM rocyapcTBEHHOM TEXHHYECKOM YHHBEPCHUTETE MO3BOJISIET PELIUTh 3aJauu
MEPEOPUEHTALIUN CUCTEMBI TIPOo(decCHOHaTbHOr0 0OpazoBanusa Ha npodunn STEM-komnerennuit
C Y4€TOM MHHOBAIIMOHHOTO NPEANPUHUMATENBCTBA.

OO0cysxkneHne U 3akia0vYeHusi. BHenpenue npeanaraemMoil mporpamMmbl B MOPCKOE 0Opa3oBaHHE
CTaHET OJHOHM M3 CTyNEHEH YCKOPEHHOI'O pPa3BUTHS MHHOBALMOHHON CHUCTEMBI Tpeka MapuHer
Hanmonanehoit Texnonornyeckoit wuHunuarusl (HTU) Poccun. Cucremnas opranuzanus
npoeccHoHaIbHOTO  MOPCKOTO  HHXXEHEpPHOTO oOpa3oBaHMsi B TECHOM B3aMMOJEWUCTBUU
C OpraHM3alnusIMu NpodhecCUOHAILHOTO 00pa30BaHMsl, HAYYHO-UCCIIEA0BATENIbCKUMU HHCTUTYTAaMH,

BecTHuk Mununckoro yuupepcurera. 2023. Tom 11, Ne 2



Professional education

KOHCTPYKTOPCKUMHU OIOpO, € MNpEeANpUHUMATEIbCKUM COOOIIECTBOM IO3BOJIUT PEaTu30BaTh
MIPOAYKTOBO-OPUEHTHPOBAHHOE 00pa3oBaHWE, HANPABICHHOE Ha IMOJITOTOBKY KaJpOB, TOTOBBIX
paboTaTh B MHHOBAIIMOHHOI SKOHOMHUKE MOPEXO03sIICTBEHHON OTPACIIH CTPAHBI.
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ISSUES OF TRAINING OF PROFESSIONAL PERSONNEL FOR MARINE ECONOMIC
ACTIVITIES UNDER THE MARINET PROGRAM

A.Y. Yafasov!, N. Y. Bugakoval
Kaliningrad State Technical University, Kaliningrad, Russian Federation

ABSTRACT

Introduction. The article deals with the issues of training professional personnel for marine economic
activities in the new economic conditions. The aim of the work is to develop the concept of training
professional personnel for MARINET in the current conditions of the civilizational war of Western
countries with Russia and the revision of the national policy in the field of education, including the
attitude to the Bologna process and the transition to mobilization innovation in the economy.
Materials and Methods. Of the Marinet NTI Roadmap of Russia for the period up to 2035, the
concept of the special course program of additional professional education "Fundamentals of
designing under the MARINET program” is proposed, taking into account modern trends in the
development of the general configuration of online - offline education in the world. A key feature of
the program is the principle of continuity of "vocational education for life", which includes the early
involvement of children and young people in the marine economic sphere of the country's economy,
taking into account its great potential, and an interdisciplinary approach to the formation of training
modules. In the concepts of ESG and STEM education with a focus on joint programs of universities
and business partners, a transition from project-oriented education to product-oriented education
aimed at creating and mastering in a short time the production of specific new products demanded by
the market is proposed.

Results. The MARINET DPO program, designed for 72 hours, includes 9 module blocks: 1) an
introductory block — prerequisites for the transition to a product-oriented DPO, 2) marine bioresources
and marine ecology, 3) fishing, fishing equipment and materials, 4) innovative shipbuilding, 5) digital
navigation and communication, 6) aquaculture, 7) marine energy, 8) integrated processing of marine
bioresources, 9) deep processing of secondary marine bioresources. Approbation of the MARINET
DPO program at the Kaliningrad State Technical University makes it possible to solve the problems
of reorienting the vocational education system into STEM competency profiles, taking into account
innovative entrepreneurship.
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Discussion and Conclusions. The introduction of the proposed program in maritime education will
be one of the stages of accelerated development of the innovation system of the MARINET track of
the National Technology Initiative (NTI) of Russia. The systematic organization of professional
marine engineering education in close cooperation with vocational education organizations, research
institutes, design bureaus, with the business community will allow to implement product-oriented
education aimed at training personnel ready to work in the innovative economy of the country's
marine industry.

Keywords: National Technology Initiative of Russia (NTI), MARINET, product-oriented education,
ESG-concept, STEM-competencies, innovation in the organization of the educational process
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BBenenune

B pamMkax mporpaMMm JONOJHUTENBHOTO TmpodeccnonamsHoro obpasoanus (JI10)
npodeccopcko-nipenogaBarenbckuM coctaBoM KI'TY COBMECTHO CO cCrienMamucTaMH-IPaKTHKAMU
MOpPCKOM HMHIYyCTpUH pa3paboTana 72-dacoBas MpOrpaMMa TIOBBIIICHHUS KBaTU(UKAIUN
npenoaasareneid CI1O u COY no ocnoBam npoektupoBanus B Tpeke «Mapuner» HTU. B JlopoxHoii
kapte «MapuHner», yrBepkaeHHOH IIpoTokosnom Nel MexxBegoMCTBEeHHOM paboueil Tpymnmsl 1o
pas3paboTke 1 peanuzanuy HalnoHaabHOM TEXHOIOTMUECKOW MHULIMATUBBI TpU [IpaBuTenbCTBEHHON
KOMMCCHH 110 MOJIEPHHU3AIIMY SKOHOMUKH U MHHOBAaLlMOHHOMY pa3BuTHuio Poccun ot 21 suBaps 2021
I., TIPUBEIEHbl KOHTPOJIbHBIE PE3yJbTaThl MO PA3JUYHBIM HalpaBJIeHUSM pa3BUTHI. B obnactu
COBEpIICHCTBOBAHUS CHUCTEMbI 00pa30BaHUs M 00pa30BaTENbHBIX TEXHOJOTUH IJIAHUPOBAIOCH J10
koH1a 2019 roga pa3paboTarh CTpaTeruio pa3BUTHI MOPCKUX (OTPACIIEBBIX ) BY30B /ISl 00eCreueHUs
peiHKOB Mapuser, a k nekabpro 2021 roma — mporpamMmbl 00ydeHHs! CIIEIUAINCTOB MHKEHEPHBIX
npodeccuii B HOBBIX 00IaCTAX IS Pa3pabOTKK U IPHMEHEHHs NpoxyKimu Mapuser’.

B nepBoii yacTu naHHOW paboTHI [2] aBTOpBI 00paTUIIM BHUMaHKHE Ha TO, 4TO B JlopoxKHOMI
KapTe MapuHeT He HallIM JOHKHOTO OTPaKEHUsI TAKME BayKHBIE HAIIPABJICHUSI MOPEX 03 CTBEHHON
JesTeIbHOCTH, KaK, B YaCTHOCTH, IITyOOKast U ObICTpast ¢ y4eTOM clieu(pHUKU epepadoTKa MOPCKOH
OMONPOYKIIMH, PELMKIIMHT, Pa3BUTHE MAPUKYJIBTYPbI, IU(PPOBBIX IIIATPOPM, MOPCKOI SHEPTIeTHKH,
11e71eco00pa3HOCTh PAaCHIMPEHUs cepbl AesTeNbHOCTH PHIOHONW OTpacid B KOHIIENTE CTpaTeruu
CMEXHOro cektopa. [IoaTroMy, B COOTBETCTBUM € pacCIIMPEHHON TpakToBKOM Tpeka Mapuner HTU,
LIEJIBI0 paccMaTpUBAEMOM crielMain3npoBaHHoM nporpammel 11O MapuHer sBIIsIeTCst 3HaKOMCTBO
C MHUPOBBIMH M POCCHUICKMMHU HHHOBAIIMOHHBIMH TEXHOJIOTMYECKUMH TEHAECHUUSIMU U Ou3Hec-
nporeccaMil B MOPEXO3SHCTBEHHOM IESATENbHOCTH, BKIIOYAs MOJAECPHM3ALMI0O U LU(POBU3ALIUIO
TOrO  CEKTOpa HKOHOMHMKHM CTpaHbl, pPa3BUTHE TEXHOJOTMH U  OHM3HEC-KOMIIETEHIIMH,
CIOCOOCTBYIOIIMX 00€CIeUeHUI0 TEXHOJIOTHYecKoil 6e3omnacHocTi Poccuu. Jta 11ennb COOTBETCTBYET
obmeil nenu paboThl — pa3paboTKe KOHLENIMM TMOATOTOBKM MPO(GECCHOHANBHBIX KaJpOB IS

L https://nti2035.ru/markets/marinet, https://nti2035.ru/markets/docs/DK_marinet.pdf,
https://nti2035.ru/docs/%D0%94%D0%9A%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B5%D1%82.pdf
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MapuHEeT B COBPEMEHHBIX YCIOBHSX LMBWIM3ALMOHHON BOMHBI 3amagHbIXx cTpaH ¢ Poccueit u
MePecMOTpPa HAMOHAIBHOM MOJUTUKH B 00;1acTH 00pa30BaHus, BKIIOYask OTHOIIEHUE K booHCcKOMY
IIPOLIECCY U NEPEXO0]T K MOOMIN3allMOHHON NHHOBATUKE B SKOHOMHUKE.

3amaun nporpammsel 110 Mapunet chopMyaHupOBaHbI CIEAYIOMINUM 00pa3oM:

1. O3nakoMuTh caymareaeldl C¢ MHUPOBBIMA W HAUMOHAIBHBIMH  JIOCTHXKCHUSIMU
B MOPEXO03SAHCTBEHHOM esATeIbHOCTH [2-5] B koHTeKCcTe crienoBanust Llemsm Yeroitunsoro Passurus,
npussateiMd OOH (L[YP), nuHHOBAIIHOHHBIMHU TpeHIaMH pa3Butus Tpeka Mapuner HTU Poccun [6-
8], Brimtouas «CTpaTeruo pasBUTHS CMEKHOTO cekTopay [9].

2. IlpakThka MHHOBAIMOHHBIX TEXHOJIOTMYECKUX PEIICHUI B BHIOPAHHBIX HANpPaBICHUSIX
pa3Butusi MapuHer, pa3Butue OusHec komnereHmumi [10-11].

3. llepcmektuBbl pa3BuThs HampasieHuid Mapuner B Poccuu, B pbriOOX03SHCTBEHHOM
KOMILIEKce cTpanbl, B KanuHuHrpaackoit odnactu [12].

[Ipenmerom wuccnenoBaHuil B JaHHOW paloTe ABISETCS NEPEXo] OT IPOEKTHO-
OpUEHTHUPOBAHHOTO 00pa3oBaHUsl K MPOAYKTOBO-OPUEHTHUPOBAHHOMY MPOECCHOHATHLHOMY
obOpasoBanuio Ha ocHoBe ESG-nipunIunos u konnenta STEM-o6pa3oBanus B opraHu3amnuu oQiaiH-
ownaitH JII10, o6bekToMm uccnenoBanuii — cucrema J[IIO B MOpex03siiCTBEHHOW JCATEIBHOCTH —
Mapuner. ESG-ipyHIMIIBI COOTBETCTBYIOT LIETSM B OOJACTH YCTOHYMBOIO Pa3BUTHS, MPUHITHIM
I'enepanbroii accambneeit OOH B 2015 romy, Brimrowarommm 17 1ieneidd, HampaBlICHHBIX Ha
yllydllleHue OJIaroCOCTOSHUSL M 3allIUTy OKpY’Kalolled Cpelbl, NPOTUBOJAECUCTBUE H3MEHEHUSIM
KIuMara Ha 3emjie, Ha POCT SKOHOMHUKH C pEIICHHEM AaKTYaJbHBIX MpoOJieM o0pa3oBaHUS U
3/1paBOOXPaHEHUs], TPYI0YCTPONCTBA, COUAIBHOM 3aIlUThl HACEJIEHUS.

O030p JuTEpaTYpHI

AKTyaJqbHOCTb TOATOTOBKM TNPO(PECCHOHANBHBIX KagpoB i MapHuHET B YCIOBHUSX
O6udypkamu MUpOBOI SKOHOMUKHU IpoaHaiau3upoBaHa B cratesax H. FO. Byrakosoii, A. S. SIdacosa
[2]. C yderom coctosHus Oudypkamuu MupoBod skoHOMUKH A. S. SldacoBeiM paspaborana
«JlopoxHast kKapTa MaprHeT», B KOTOPOH MOTYEPKUBACTCS HEOOXOIMMOCTh TOTOBUTH KaJpbl HOBOTO
nokosieHus [39]. B cratesax: A. C. ITunckuii (A. Pinskiy) npemnaraercst HOBbI Kypc MapuHeT: oT
MOJICPXKKH  TPOEKTOB K  mojanepkke kommanuit  [20]; P. dacxyrauHOB paccMaTpuBaet
POOOTOTEXHUKY Kak MeWHCTpuM Mopckoit otpaciu  [31], H. A. Koctpukosa, H. f. Sdacos
HCCIIEIOBAIM BO3MOXKHOCTH M BBI30BBI TEXHOJIOTMYECKOM MOJIEpHU3aUMU U LH(poBU3aLUU
pbIboxo3siictBeHHOro komiutiekca B Poccun [47, 38]; 0. . HeuaeB npoananu3upoBai mpodieMbl
¢dbyHgamMeHTabHOro 00pa30BaHus M Jajl MPeUIoKEeHUs 0 MOAEPHHU3AIMU 00pa30BaHMs HA OCHOBE
MHTEIUICKTYabHbIX TexHooruii [18]; A. 1. Boporkos, 0. A. Psi6oB, B. M. MapyceBa yTBep)aaroT,
9TO IU(PPOBOE MPOSKTHPOBAHNE U MOJICITUPOBAHHE — Oyayllee KOHKYPEHTHOTO MPOIYKTa HOBOTO
nokojenus [5]. TpeboBanus OudypKalid MHPOBOW SKOHOMHKH COOOPa3yloTCsA C MO3HMIUSIMHU
3apyOexubix ucciemosareneii: M. A. Cusumano, A. Gawer, D. B. Yoffie, A. Rotter, A. Dubnika,
G. Horton, H. Finney, S. Fischer, I. Sikora, J. McQuillen, N. Ash, H. Shakeel [45, 53, 43]. TlepeueHn
HCCIIelyeMbIX BOIIPOCOB MOJATOTOBKU NMPO(EeCCHOHANBHBIX KaJpOB B 3apyOeKHOM M 0T€UeCTBEHHON
BBICIICH MIKOJE JOCTaTOYHO MMpoK u BKimoyaeTr STEM-mpodeccun u xomnerenmmum [34],
CHTyallMOHHbIE LEHTpHl [12], MHTEIUIeKTyalbHBIH PEHH)XKUMHHPHHT MOPCKOTO OOpa3oBaHMs IpU
nepexojie K nuppoBoit s3koHomuke [37], cucteMy 00ydYeHUs] MHHOBAI[MOHHBIX MPeIIpPUHUMATEICH
C UCTOJIb30BaHueM TuiaTdopmbi-arperatopa uis mudposoii sxonomuku [50]. Mcxons u3 ananmsa
nyOoJIMKalui, Ha COBPEMEHHOM 3Tale OCTPO CTOMT BONPOC MOJEPHHU3ALMH MPOHECCHOHATBLHON
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CHCTEMBbI MOATOTOBKM U MEPENOATrOTOBKU KaJpoB, oOecreunBaroieid (OopMUpPOBaHUE TBOPUYECKHUX
CTIELUAINCTOB Ui MOOMJIN3AIIMOHHOW MHHOBATHKH, IENIBI0 KOTOPOH SBISETCS TEXHOJOTHYECKas
HEe3aBUCHUMOCTh Poccum ¢ obecrieueHneM KOHKYPEHTOCTIOCOOHOCTH HOBOW MPOJYKLIMU Ha
MEXTyHApPOAHOM PBIHKE.

HecMmoTpst Ha JkecTKHe yCIOBHS Mepexoja K MOOMIM3AIMOHHON KOHOMUKE U MHHOBATHKE
B YCJOBHSAX CAHKIIMOHHOW BoMHBI 3amaga ¢ Poccueit [13, 19], cnenoBanme llemsm YcrToiiumBoro
Passutust OOH [33]; Bo3BpamieHne K JIydmuM TPaJUIHIM OTEYECTBEHHOTO MPOPECCHOHAIBLHOTO
TEXHUYECKOr0  00pa3oBaHUs, IIOCTPOCHHOro Ha (QyHJAMEHTalIbHOH MaremaTtuke [14];
HCIIONb30BaHue MexayHapogHoro ombita ESG m STEM wm napyrmx wuHHOBamMoHHBIX (oOpM
npoeCCHOHATBLHOTO 00pa30BaHUs C OIpPEACIICHHBIM MEPEeCMOTPOM OTHOLIEHHS K bojoHckomy
nporieccy [28, 34], B memsix yCKOPEHHOrO pa3BUTHS HHHOBAIIMOHHBIX IpoleccoB B Poccuu
HEOOXOAMMO TEPEeHTH OT MNPOCKTHO-OPHEHTHUPOBAHHOTO 00pa3oBaHUs K  MPOJIYKTOBO-
OpPUEHTHUPOBAHHOMY MPOPECCHOHATBHOMY 00pa30BaHHUIO.

B cootBercTBUU C TpeaMeTOM M 0OBEKTOM MCCIIEAO0BAHUM B JaHHON paboTe aKIIEHTUPOBAHHOE
BHUMaHue yensercs ciaenyroumm Lemsm YeroitunBoro Passurtust: Ne 4 — KayectBeHHOe 0Opa3oBaHue,
Ne 7 — Henoporast u uncras snepreruka, Ne 8 — JloctoitHas pabora u s3KOHOMUYECKUil poct, Ne 9 —
Wnnycrpuanuzanusi, WHHOBaUMM W UHppacTpykTypa, Ne 12 — OrtBeTcTBeHHOE mHOTpEOieHUE H
nipou3BoscTBO, Ne 14 — Coxpanenue Mopckux 3kocuctem, Ne 15 — CoxpaHeHHE HKOCHUCTEM CYIIH,
Ne 17— [IlaptHepctBO B uHTepecax ycrouuBoro pasButus. Ocoboe BHUMAaHUE YIeNseTcs
MOPEXO3SICTBEHHOW JIEATETIbHOCTH, OOLIMH €XKETrOJHbI MHPOBOH OOBEM MPOIYKIUH KOTOPOH
cocrasisier $2,5 — $3,0 Tpin. Bostee 3 Muinmap10B 4enoBek u3 8 MUILIHAPI0B HACEIEHHST 3EMIIH 3aBHCHT
OT MOPCKOI0 U INPHUOPEXHOro pazHOOOpa3us Kak MCTOYHHMKA JOXOJOB, a PbIOHAs OTpacib, A0ObYA U
nepepaboTka MOpCKuX Ouosnormueckux pecypcoB (MBP) sBnsercs onHoi U3 Tpex OCHOB
MPOJIOBOJIbCTBEHHOM O€30I1aCHOCTH Hapsly C CENbCKUM XO3SHCTBOM U MUILEBOM NMPOMBIIUIEHHOCTBIO.
Otmerum, yro koHuent STEM cran HanmoHaneHbIM cTpaTerndeckum npuopureroM B CIIIA, Kanagne,
Bemuko6puranuu, Wzpaune, HOxuoit Kopee, Kutae u np. crpaHax Ui mepeopHeHTalMd CHCTEMBI
npodeccroHaIbHOro 00pazoBanus Ha npodumu STEM-kommnerenimii [27].

Ha ocnoBe ESG-npunmunoB u konnenta STEM-o0pa3zoBanus B opranuzamum oduiaiiH-
onnaitH JII10 Hamu mpeyioxkeHa CHUCTEMa JIOMOJHUTENIBHOTO MpOo(eccHOHATbHOTO 00pa3oBaHUs
B MOPEXO3SHUCTBEHHOW JesTenbHOCTH — MapuHer. CnenoBanne ESG-mpuHmmmam B pa3BUTHH
MHUpPOBOW SKOHOMHKM U olepexaromeM pa3Butun STEM — mpodeccronambHoro oOpa3oBaHUs
B opranuzaiuu  oduiaitH-onnaitH -~ [IIIO  sBnsiercss  HEOOXOIUMBIM — YCIIOBHEM  IPOTpaMMBbI
JOMIOJTHUTEIBHOTO TPO(ECCHOHATBHOTO 00pa30BaHMs MOPEXO3AHCTBEHHON JEATENIBHOCTH —
Mapuner. OTMETUM B 3TOM CBSI3M, YTO NpPH pa3padoTKe MmporpamMMmbl MapHHET HCIOJIb30BAINCH
«UEeThIpE CKBO3HBIX KaTallM3aTopay, MNpemiokeHHble CTpaTernyeckol paMOYHON MPOTrpaMMoil:
1) TexHoJOTMHU, 2) WHHOBAIMHU, 3) JaHHbICe 4) cpeicTBa oOecreyeHus (YETOBCUSCKHI KaruTall,
HHCTUTYTHI, oOmiee pykoBojacTBO) [17]. CuMOHMO3 STHX KaTalu3aTOpoOB C WCIOJIb30BAHUEM
HHCTpYMEHTOB HWHpopManuoHHbix TexHojoruit (IT) u nudposoit skoHomuku: B/l — Bosbmme
nannbie, Big Data, U1 — uckyccrBennsiii untemuiekr, Al — Artificial Intelligence, Iudpossie
JIBOWHUKH, 3D-1evars U Jp. — HO3BOJISIET CYIIECTBEHHO YCKOPUTH BHEJIPEHNE MHHOBAIMN B HAYYHO-
UCCIIeI0BATENIbCKUE UHCTUTYTHI, B TpOo(ecCHOHalIbHOEe 00pa30BaHUE U IPOU3BOJICTBO.

Marepuajbl 1 METOAbI
Crnenyer OTMETHUTH, 4YTO JIOTHKA IMOJATOTOBKH MPO(EeCcCHOHATBHBIX KaJApOB IS TpeKa

HammonanpHOM TEXHOJOTMYECKOW WHULMATUBBI MapHHET CYHIECTBEHHO IMOMEHSJIAch K Hayalry
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2023 roma B cBs3u ¢ (pakTHUecKor TexHosorndeckoi 0mokanoir Poccun CHIA u ero careuiuTaMu —
B TIEPBYIO OYepe/b, 3anaHbIMu cTpanamu, Kananoi, ABctpanueii [13, 19]. B crpane cknansiBaetces
MOOMIIM3alIMOHHAS SKOHOMHUKA, BAKHBIM YCIOBHEM YCIEIIHOCTH KOTOPOMW SIBIISIETCS oOecredeHne
YCKOPEHHOT'O pa3BUTHUsSI MHHOBATUKM B Pa3BUTHM HOBOM TEXHUKM M TEXHOJOTMH U IEPEXO]
K IIPOAYKTOBO-OPUEHTHPOBAHHOMY HWH)KEHEpPHOMY OOpa3oBaHHIO. B KadecTBe aHATOTHM MOXKHO
MIPUBECTH MPUMEP COBMEIIECHUSI TEXHUUECKOTO MPOEKTa, dTana padounx 4epTekel 1 U3rOTOBJICHUE
OTIBITHOTO 00pa3lia U3JeNns Ha MAIIMHOCTPOUTENbHBIX MPEANPUATUSIX B YCIOBUSAX MOOUIH3ALUU
B TEXHOPAOOUU MPOEKT.

Cmpykmypa npozpammsl nipefcTaBisieT coboil 9 yueOHbIX Moayled, CBA3aHHBIX €IUHON
JIOTUKON HEOOXOAMMOCTH Tepexo/ia K MOOMIM3AIIMOHHOW HHHOBATHKE B dKOHOMUKE Poccuu:

1. Boauslii. [Ipeanoceuiku nepexoaa K npoaykToBo-opueHTupoBanHomy JI1O.
. Mopckue 6ropecypcbl 1 MOPCKasi IKOJIOTHS.
. Pe160110BCTBO, pBI00JIOBHOE O00PYOBAaHUE U MATEPHAIIBI.
. IHHOBaIIMIOHHOE CYy/IOCTPOCHHE.
. HudpoBast HaBUTAIUS U CBSI3b.
. AKBaKkyJnpTypa.
. Mopckas sHepreTHka.
. [luTaHne MOPCKUMU MPOJTYKTAMHU.

O© 00 NOoO Ol Wi

. I'my6okast nepepaboTka BTOPHYHBIX MOPCKHUX OMOPECYpPCOB.

Qopma 3anamun — oduaiiH- U OHJIAWH-3aHATHS, CAMOCTOSITEIbHAs IOATOTOBKA,
B3alMO/ICIICTBHE TPYIII cylaTenell ¢ Ou3Hec-napTHEpaMu, BbIOOP KEHCOB 10 CO3/1aHUI0 IPOAYKLIUN
U3 CIIEKTpa NpeAsIoKEeHUH — 3a]1a4, IPeICTaBIEeHHbIX OU3Hec-napTHepaMu. Kax b1t MOysib COCTOUT
U3 2 4YacoB JIEKIHMOHHBIX 3aHATUH C TECTUPOBAHMEM IO 3aBEpLICHUMM MOIyis, 4 dYacoB
CaMOCTOSITENIbHBIX 3aHATHH, BHEAYIUTOPHBIX TBOPUECKUX M IPOU3BOJICTBEHHBIX BCTPEY CIIyIaTeNnei
B Irpymmax, 2 4acoB MPAaKTMYECKHX 3aHATUH C CO3JaHUEM M 3allUTOM IMPOEKTOB MOCTAHOBKU
MPOAYKIIMH Ha POU3BOJCTBO TPYNIIAMHU CiIyIaTesel mo 3-5 yenoBex.

Ilpooonscumenvnocms 3anamuii — 72 4aca: 18 yacoB neknuii, 18 yacoB mpakTudecknx
3aHATHH, 36 4acOB CaMOCTOSITEIBHBIX 3aHATHHA. 3aHATHS CHPOCKTHPOBAHBI C YUETOM IPUHIIMIIOB
ESG (Environment, Social, Governance) u STEM-o6pa3oBanus (Science, Technology, Engineering
and Mathematics), opuentanuu Ha coBmecTHble mnporpammbl [II1IO yHuBepcuteTa W OH3HEC-
naptHepoB. B a3rom ciyuae ¢dopmupyercs HpOAyKTOBO-OPUEHTHPOBAHHOE OOpa3oOBaHUE,
npeJycMaTpuBalollee NepPeoOpUeHTALIUI0 CUCTEMBI NTPO(ECCHOHAIBHOTO 00pa30BaHus Ha MPOGHIN
STEM-kommeTeHIMit U pelleHHe KOHKPETHBIX 3a7ad WHHOBAI[MOHHOIO MpeIIpUHUMATEIbCTBA.
B BBOIHOM MOJysIe MPeAyCMOTPEHO TECTUPOBAHKE, a OCTAJIBHBIE MOIYJIHM MPENOIaraloT pelieHne
KeWCOB, OJIrOTOBKY M 3alIUTYy IMPOEKTOB IIOCTAHOBKH IMPOTYKIIMU Ha MTPOU3BOJICTBO.

Crnenxypc nporpammsl J{IIO MapuneT BeICTpO€H B COOTBETCTBUM cO CTpareruen pa3BuTUs
pBI0OX03siicTBeHHOTO Komruiekca Poccnn 1o 2030 roga u BeI30BaMu, CHOPMHUPOBABITUMICS TIEPET
peiOHOM oTpacnpio Poccum w KanmHuHTpanackod o0macT, BCIEACTBHE CAHKIIMOHHOW BOWHBI
3anmanHbIX crpaH ¢ Poccueirr [19]. OOyuwarommecs 3HaKOMATCS € TPOEKTHO-OPHEHTHPOBAHHBIM
COBPEMEHHBIM 00pa3oBaHHEM C TMEPEXOJOM B MPOJYKTOBO-OPHEHTHPOBAHHOE 0Opa3oBaHUE
B KOHTEKCTE MUPOBBIX MHHOBAIIMOHHO-TEXHOJIOTHYECKUX TpeH10B U HanmonanbHbIX neneit Poccun
(cm. Tabmumy 1). 3xeck ciemyeT BBIICIUTH BBOJAHBIA MOIYJb, IENBIO KOTOPOTO SIBISIETCS
O3HAKOMJICHHE CIyIIaTeNled ¢ TMPOEKTHO- M TPOTYKTOBO-OPUEHTUPOBAHHBIM COBPEMEHHBIM
obpazoBanmeM (Bkimodast STEM- u ESG-koHIIeNThI) 1 HEOOXOIUMOCTHIO TIEpeXoaa K MPOAYKTOBO-
OPHEHTUPOBAHHOMY 00PAa30BaHUIO.
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Tabmuma 1 — MoaynpHOe mocTpoenue cnernkypea 110 Mapurer

Yueousiii MoayJb Nel. IlpeanochblUIKU nepexoaa K NpPoAyKTOBO-opueHTUpoBanHomy 11O

Tema

Conep:xanue TeMbl

3agaun MHKEHEPHOH TTe-
JArOTHKH ¥ TICUXOJIOTUHU
IUTSE 00€CTICYeHHST YCTON-

OO6mmme 3amaun HHKCHEPHOM TIeJaroTUKH | IICHXO0JIOTHH B 001aCTH HH)KCHEPHO-
MIPOSKTHO-TIPOJYKTOBOM JIEATEIBHOCTH. XapaKTePUCTHKA Y4YeOHOUM MPOECKTHO-
MPOIYKTOBOM, HCCIAEA0BATEIBCKON, aHAIUTUYECKON, THHOBALIUOHHOM 1€ TEIbHO-

OHHO-TEXHOJIOTUYECKUE
TpeHApl M  Pa3BUTHE

IUPPOBBIX TEXHOIOTUH

YUBOTO  Pa3BUTHS B | CTH OOyYarOIIUXCS B KOHTEKCTE YCTONUMBOTO PA3BUTHS.

YCIIOBUSIX ~ TypOYJICHT- PaHHss wHTEIUIEKTyanu3anus TpyAa, NMPHUBJICYCHHE K YYeOHO-BOCHHUTATENb-

HOW SKOHOMHKH, OOIe- | HOMY MPOIIECCY BHICOKOKIACCHBIX MPO(ECCHOHATIOB Y3KHMX CICIHATBHOCTEH JIJIs

CTBA W  TNPHUPOJHOH | CEICKTHUBHOTO (POPMHUPOBAHHS MHTCIUICKTYILHOM JIMTHI MYHUITUITATUTETA, PETU-

cpembl oHa, ctpansl [18, 15], ¢popMupoBaHus HAIMOHAIEHONW MEPUTOKPATHH, TPUHUMAS
MEpBbI ITPH 3TOM BO M30€KaHKUE TIPECIOBYTOMN «JIOBYIIKH MEPUTOKPATHIY

MI/IpOBbIe HWHHOBAaIIu- MI/IpOBBIC HWHHOBAIIMOHHO-TECXHOJIOTHYCCKUC TPCHABI. 9KCHOH€HHI/IEUH)HOCTI>

Pa3BUTHSA TEXHUYECKON U TEXHOJOTHYECKON PeabHOCTH, TEXHOJOTHYECKast CHH-
rynsapHoOcTh. Pa3Butne mudpossix TexHogoruii, AR/VR texuonoruu, 3D-mevats,
uuGpoBbie TWIATPOPMBI, HU(PPOBBIE SKOCUCTEMBI, WCKYCCTBEHHBIH HHTEIUICKT,
6mokueitn, Big Data.

CoBpeMEHHBIE CHUCTEMBI YIPaBIEHUs, MECTO cUTyallmoHHBIX IeHTpoB (CLI),
niepesie ClI, uX 3BoMFOIAS ¥ COBpEMEHHOE cocTosiHUE, pobnemsl coznanns CLI,
METObI CUHTE3a MOJENIEeH opranu3anuii, noaxoasl K npoexktuposanuto CLI, mpo-
rpamMMHbIe cpencTaa [5, 12]

[Tnardopma-arperarop
Kanununrpanckoro roc-
yIIapCTBEHHOTO TEXHU-
YECKOIr0 YHUBEPCUTETA

Hudpossie mmaTdopmsl, aThopMeHHBIE OU3HEC-MOJIENH, YKOCHCTEMBI, 0CO-
OCHHOCTH, IPEUMYIIECTBA U HEJOCTATKH, BOSMOKHOCTH U YTPO3bI, CBSI3aHHEIE C
JESITENTBHOCTHIO IIU(POBBIX IIATHOPM.

Bo3moskHOCTH U(POBBIX MIaTHOPM M HX TOACHCTEM: CUTYallMOHHBIH IIEHTP,
KOMMYHHUKAllMOHHAsl cpefa, oOpa3oBaTelbHas Cpeja, MapKeTIUIEHC, MPOIEeCCH
dbopmupoBanwus 1udposoit sxkocucremsl PXK, Mapuser [16, 23,24]. ITnardpopma-
arperarop KI'TY, www.klgtu.nbics.net

YuebHblii Moayab 2. Mopckue 01opecypebl H MOPCKasi 3K0JI0T MsI

Tema

Conep:xanue TeMbl

Mopckue 6rnopecypcsl 1
MOPCKasi 3KOJIOTHSI

OcoOeHHOCTH (POPMHUPOBAHUS U PACIPE/ICIICHUS 30H MOBBIIICHHOW OMOIOrHYe-
CKOM HPOJYKIMH B OKEaHaX, BH/Ibl MOPCKUX OMOJIOTMYECKUX PECYPCOB, UX 100bIUa
Y TIEPCIEKTUBbI YBETUYEHHsI TOOBIYH. JKOJIOTHIECKUE TPOOIIEMBI MUPOBOTO OKe-
aHa, MyTH PeIIeHNs IPoOIIeM, TPOHUKHOBEHHE OMOTEHHBIX JIEMEHTOB B banTuii-
ckoe mope [29]

Ompenenenue
MIPOMBICIIOBBIX
TpencTaBuTeNeil peio

IIpoMBbICTIOBBIE TPECTABUTEIN MOPCKUX OHOPECYPCOB, BUABI PBIO, MPAKTUKYM
0 UXTHOJOTHHU (onpeaenuTensHble Tadbmupl). CamocTtosTensHas padbora — Kpart-
KO€ ONFCaHWE BUOB, OTMPEACICHHBIX B XOJA€ MPAKTHUECKOH pabOThl: OCHOBHBIE
MIPU3HAKH, apeaj, XapaKTep MUTaHH, IPOMBICIIOBOE 3HaUeHHE (BBIJIOB ITaHHBIX BU-
noB) [1, 22].

Omnpenenenre OWOTEHHBIX 3JIEMEHTOB B THAPOXMMHYECKOW JabopaTopud,
odopmMiIeHHe 1 IpeICTaBICHNUE MPEANPHUATHIO(SIM) PHIOHOI OTpaciy B BUAE OTYETA
TMAHHBIX, [TOJIyYEHHBIX B PE3yNbTaTe MPAKTHYECKOW U CaMOCTOSTENFHONW paboThI
JUTSL KCTIONTB30BAHUS B X TMPOU3BOJCTBEHHOM EATEIBHOCTH
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Yueousplii Moayas 3. [IpombliieHHOE PHIOOIOBCTBO

Tema

Conep:xanue TeMbl

OcHOBHBIE oOpymus H
TEXHOJIOTUH  MPOMBIIII-
JICHHOW JO0BIYM THUAPO-

OO01ee MOHATHE MTPOMBIIIUIEHHOTO PBIO0IOBCTBA. Opyausi peIOOIOBCTBA U OT-
JTUYIATENBHBIE 0COOCHHOCTH HX yCTpoiicTBa. OOBEKTHI JIOBA, MX CIIEIU(UKA, TPHH-
numel padoTel. [lepcrekTHBEI aBTOMATU3AIMH PHIOOJIOBHOTO TpoMbicia. [Tpume-

OHOHTOB HeHHe TUPPOBBIX B VHTEPHET-TEXHOIOTHI B IIPOMBIIIEHHOM PHIOOIOBCTBE [29,
41, 46]. 'HHOBAaIIMOHHBIE CUCTEMBI U TEXHOJIOTHH PHIOOTOBCTBA, BKIIOUAS BHEIII-
Hee OECKOHTAKTHOE BO3JICHCTBHUE B IIENISIX MTOBBIIICHHS YJI0BAa M HETPAaBMATHYECKUE
CIOCOOBI €ro MEPEBATIKU U TPAHCIIOPTUPOBKH

Brimonnenue — oTHeNb- OcHoBHBIE BUJIBI pabOT, HEOOXOAMMBIX IS TTOCTPOHKUA OpYIUil phIOOJIOBCTBA

HBIX TEXHOJOTHYECKUX
pabor 1O TOCTpOiiKe
OpyaAuii prIOOIOBCTBA

[23, 10, 41], npoekTupoBanue U pa3paboTKa ppIOOJOBHON OCHACTKU C yYETOM BH-
JIOB PbIO, MX MOBEICHHUS U apeajoB OOMTAHUS ¢ IMPUMEHEHHEM cucTteMHoro EGS-
aHaJiM3a, MOJCJIbHBIX SKCICPUMCHTOB U MHKCHCPHO-TCXHOJOTHUYCCKUX UCCIICI0-
BaHUU

Yueousplii Monyab 4. UHHOBAaIIMOHHOE CY/1I0CTPOEHHE

Tema

Conep:xanue TeMbl

WNHHOBanuu B cynocTpo-
eHHU: 0030p OCHOBHBIX
HanpaBJiIeHUN

JKv3HEeHHBII TUKI CyHA, STAIbl IPOSKTHPOBAHUS U TTOCTPOUKH CyTHA. BriOop
¢dopmbl Kopmyca, pacueTHeIM MetogoM CFD. MHHOBammu B Bompocax BbIOOpa
¢dhopmel kopryca. Cyaa ¢ HECHMMETPHYHOU (POPMOM, C UHBEPCUBHBIM HOCOM, B
¢dopme kpbia. MeTonbl IPOSKTUPOBAHUS KOHCTPYKIIMU KOPITyCa CyAHA: PETUCTPO-
BBI, TPAaBMUJI CTPOUTENHHON MEXaHUKH KOpabisi, KOHEYHBIX DJIEMEHTOB B BOIIPO-
cax pacdyeToB KOPIYCHOW KOHCTPYKIIHHU CyA0B. IHHOBAaIIMOHHBIE HJIEU B BOIIPOCAX
KOHCTPYKIIUHU KOpIyca CyJHa, MOHOKOKOBBIE KOpITyca.

Koncepparopckas cTanp U MepcleKTHBHbIE KOMIO3UTHI. JKene300eToHHbIE U
amomMuHHeBble cyna. Cyna M3 apaMpfa, MOJM3TUIEHA HU3KOTO JaBJICHHUs, ILa-
cTuka. VIHHOBaIuu B BHIOOpE MaTepuaioB. MeTOIbl MOCTPONKHU CTATBHBIX, aJlfo-
MUHHMEBBIX M KOMIIO3UTHBIX CcynoB. 3D-texHonoruu B cynocrtpoenuu. Cyzna Ha
JNEKTPUYECKON TAre, Ha CKMAKEHHOM mnpuponHoM rase 9CIII, Ha BogopoaHbIX
nsuratensx [7, 8, 21, 25, 49].

Pacuer mocaakKu n

HaYaJIbLHOM OCTOMYUBO-

OnwiToBeI  Oacceitn. IIpoBenmeHue MoJENbHBIX wucnbITaHui. OnpenencHue
ocajku, yria kpena/muddepenTa A 3aaHHOTO BapHAHTA HATPY3KU M PEIICHHE

CTH Cy/IHa 3a]a4 pa3MelleHus Ha nanyoe (WK B TpIoMax) rpy3a ¢ 00ecredyeHneM OCTaHOBKH
CyJHa Ha POBHBIA KHJIb U JOCTATOYHBIM 3HAUEHUEM IIOTIEPEYHON MeTaleHTpHYe-
CKOM BBICOTHI [7]
Yueousblii Moayas 5. Hlugposasi HaBUrauus u cBsi3b
Tema Conep:xanue

besskunaxxsle cyaa

DBOJIIOIUS U PEBOJIIOIMH MOPCKOTO CYJOBOX/ICHHUS, BBEJCHUE B OCCIIMIOTHOE
cynoBoxaeHue. [Ipenocbuiky 1Jisl MOSBIICHUS 0€39KUIAXKHBIX CYJIOB, X ITPEHMY-
IIECTBA, UCIIOJIb30BAHNE HCKYCCTBEHHOTO HHTEJUIEKTA JIJIsl 0OOCHOBaHUS U TIPUHS-
THS PEIICHUH 0 YIPABJICHUIO 0€33KUTIAXKHBIMU CyIaMU Ha OCCITMIIOTHOM IIPHH-
nurne. Hudposast naBuranms (I{H): nuenn u 3anauu, recrosie BHeapenus 1[H, [ITH
KaK OCHOBA JWCTAHIIMOHHOIO MIJIOTHPOBAHUS 0€3 dKUIaKHBIX cymoB [11, 24, 51,
52]

®opmupoBanue T3 st
pa3paboTunkoB Oecmu-
JIOTHBIX CUCTEM YIpPaB-

JICHUA CYAHOM

[IpakTnyeckoe 3ajaHHe HAa MOJHOPYHKIHOHATFHOM HaBUTAllMOHHOM TpEHa-
*képe. B pamkax cuTyallMOHHOM 3a1a4y 110 YIIPaBJICHUIO CYHOM BBIIIOJIHEHUE J1EH-
CTBHH, HEOOXOANMBIX Ul YCHEIIHOIO pelleHus 3afad, 000CHOBaHUE TEeXHHYE-
CKOT0 3a/IaHUsI AJ1s pa3pabOTYMKOB aBTOMAaTHUECKOW CHCTEMBI YIIPABIICHNUS CyIHA,
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OpeaACTaBJIICHUC PE3YyJILTATOB cBoOCH pa6OTLI B BUJC MPOCKTA MCpea APyruMu KO-
MaHJaMH U COBMCCTHOC O6CY)K,Z[CHI/IC HUTOT'OB

YuebHblii Moayab 6. AKBaKyJIbTypa

Tema

Conep:xanue TeMbl

CoBpeMeHHast aKBaKyJIb-
Typa Kak OCHOBA BBIXKH-
BaHMS YEIIOBEYECTBA

AHanmu3 COCTOSIHHS MUPOBOM aKBaKyJbTYpbl U MEPCIEKTUBBI pa3Butus. lIpe-
HMMYIIECTBA aKBAKYJNbTYPBHI IUIsl MOJMYYEeHHUS] OCIKOBBIX MPOAYKTOB. Buawl akBa-
KybTypbl. OCOOEHHOCTH TPYAOBOM, CaAKOBOM, MOPCKOM aKBaKyJIbTYpPHI, BHIpa-
UBaHus THAPoOHOoHTOB B Y 3B. TpagunuoHHble U epcleKTHBHBIE 00bEKTHI aKBa-
KyJnbTypbl. TpeGoBaHus THAPOOHMOHTOB K Ka4ECTBY BOJBI M CITOCOOBI MOAACPIKaHUS
KadecTBa BOBI P BBIPALTHBAHUA THAPOOHOHTOB. [ [pUroAHOCTH BOABI [IsI BBIpa-
IIUBAHUS Pa3HbIX BUIAOB rUapoOroHTOB [32, 40]

Kontpons runpoxumu-
YJEeCKHUX noka3arejiei
cpelnpl IIpH BBIpAIIUBa-

HUU TUAPOOUOHTOB

OmnpeneneHue TUAPOXUMUIECKIX MOKa3aTeNei BObI: COIEHOCTh, PH, TeMnepa-
Typa, CO/Iep)KaHue PaCTBOPEHHOTO KHcioposa, tds. IIpoBeneHne cpaBHUTEIEHOTO
aHaJIM3a Ka4yeCTBa BOJAbI U ONPCACICHUC IPUT'OJHOCTU €€ JJId BblpalllUBAHUA TH/-
pOOHOHTOB.

CaMocTosiTeNnbHas paboTa: COCTaBJICHHE TAONHIBI TPEOOBAaHHWA K YCIOBHSIM
Cpeabl CIeAyIOMMX BUAOB: Kapm, ¢openb, kiapueBsiii com (To, O2, pH, come-
HOCTh). OmpezeneHue: Boa U3 KAKHX UCTOYHUKOB TOIXOJMT /TS BBIPAIIUBAHHS
yKa3aHHbIX BHJOB TUIPOOHOHTOB [32]

Yuebusblii Moayab 7. Mopckasi JHepreTuKa

Tema

Coaep:xanue TeMbl

OHeprusi Ha Kparm OKe-
aHa — BUJbBI U IICPCIICK-
THUBBl BO300HOBIISAEMBIX
HUCTOYHHUKOB SHEPIUU

MupoBoe norpebiaenue 33, 00beM 3a1acoB TPATULHMOHHBIX YHEPTOHOCUTENEH,
MApHUKOBEIH 3 (hekT, pa3BUTHE ITOOATLHOTO CIIPOCa Ha SHEPTHIO, TPOOIEMbI KIIU-
MaTa, Heo0X0IUMOCTh pa3BuTHs 3Hepretuku, Manbie ADC, CeBmopnyTh. CBA3b
BUD u trematnkn MapuHeT B KOHTEKCTE Pa3BUTHS TEXHOJIIOTUH 110 BO30OHOBIIsIE-
MBIM HCTOYHMKAaMU SHEPIHU OKeaHa. MopcKas SHepreTHKa: JHeproodecreyeHye B
koHTekcTe LIYP. Mopckue COC u BOC s pasButust 00b9M U nepepaboTKH
TBEP/BIX MOJIE3HBIX UCKOTaeMbIX. [IprirBHbBIE, BOJHOBBIE U akBaTepMalibHble DC
u ap. O¢pmopusie BOC u COC. Ilorennuan opiopHo# 3HepreTuku bantuiickoro
mopst [26, 30]

HNuHoBallMOHHBIE pellie-
HUA HCIIOJIb30BaHUS
BUD — ot nngeun k BHEO-

PEeHHIO

B03M0OXHOCTH HCIIOIB30BaHHS SHEPTHU COJTHIIA, BETPA, TPUIINBOB, MOPCKHUX Te-
YEeHUH U Jp. IS SJIEKTPOCHA0KEHUS] aBTOHOMHBIX ITOTpeOUTEIeH — CHCTEM MOHH-
TOPHUHTA OKPY)KAIOLIeH cpelibl, pabounX CTaHIWH, MPUMOPCKUX MTOCEIKOB, CYA0B.
D¢ dexTuBHBIE TEHEPUPYIOLINE WCTOYHUKH, KpuTepuu 3¢ ¢extuBHocTn BUD B
CBSI3U C KIIMMATHYECKUMH YCIIOBUSMH, TEXHUUECKUMH XapaKTEPHUCTUKAMH aKKYy-
MYJISITOPOB ¥ 3apsHBIX CTaHIUH, BO3MOXKHOCTSIMU THOpuan3annu MO u BHeape-
Hust BUD B cucremy snekrpocHabxkenus [3, 4]

Yueouslii Moayas 8. MUpOBOIi 0KeaH — HCTOYHHK MPOAYKTOB MUTAHUS

Tema

Conep:xanue TeMbl

[Muma Oymymero — pe-
cypcbl MupoBoro oxe-
aHa

[TumeBbie TPOAYKTHI, TPOU3BOIUMEIE M3 OMOpEeCypcoB MUPOBOTO OKeaHa, UX
MPENMYIIeCTBA — BBICOKAs MUTATENbHAS [IEHHOCTh, OOraThlii HYTPUEHTHBIH CO-
CTaB, BBICOKAs YCBOSIEMOCThb, HU3Kas KaJOpHIHOCTh. M3ydeHue pecypcoB MHpoO-
BOTO OKeaHa C TOYKH 3peHus Ornopa3HooOpasusi, Ouosorundeckue pecypcsl banruii-
CKOTro Mopst. XUMUYEcKuil cocTaB pbi0 banrtuiickoro mopsi. benku n nunuas! peio-
HBIX pecypcoB banruiickoro mopsi. Hopmbl huznonoruueckoit norpedHoOCTH B Oe-
Kax, )KUpax ¥ JPYTUX HyTPUEHTAxX I Pa3UYHbIX BO3PACTHBIX KaTErOpUi Hace-
neruid. [loTpeOHOCTL B HYyTpUEHTaX, B 3aBUCUMOCTHU OT BU/Ia AEATEIBHOCTH U 00-
pasa xu3au [6, 17]
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MonenupoBaHue nuie-
BOM IPOIYKIUU C HC-
MI0JIb30BAaHUEM CBIPbS
MupoBoro okeaHa

Bo3MoxxHOCTH HCIIONB30BaHUSL CHIPhst MHUPOBOrO OKEaHa B MUIICBOM HHIY-
ctpuu. Keiic o ncnonbs3oBaHuio pecypcos bantuiickoro Mopst B IpoayKTax MmuTa-
HUS C BEICOKOHM OMOJIOTHYECKON IIEHHOCTHI0. ba30BbIe PUHITUIIBI MOJICIIMPOBAHUS
MUIIIEBO MPOTYKIINH, OCHOBAaHHBIE Ha MICTIOIH30BAHNN 3HAHUNA O XUMUYIECKOM CO-
CTaBe MCXOJHOTO CHIPBSI 1 OCHOBAX HYTPHUITHOJIOTHH.

[Ipoekt pa3pabOTaHHON TEOPETUYECKH M BBIMOJHCHHOW MPAKTUYECKH pellet-
TYpBI HOBOTO THIIEBOTO MPOAYKTA C 3aJaHHBIMU CBOMCTBAMH U3 PETHOHAIBHOTO
CBIPbsI M MyOJIMYHAS €T0 3alluTa Mepe/ BCeMH KoMaHaamu kypcea [6, 17]

Yuebnslii Moayas 9. I'tyfokasi nepepadoTka BTOPUYHBIX MOPCKUX OHopecypcoB

Tema

Conep:xanue TeMbl

[TomyueHnue BTOpUYHBIX
MeTabOJIUTOB U3 BTO-
PHUYHBIX MOPCKHX pe-
CypcoB (OTXO0I0OB IIPOU3-
BOJICTBA)

[lonsiTe «BTOpPHYHBIE MOPCKHE PECYpChl», pallMOHAIBHOE HCIOJIb30BaHHUE
pPBIOBI M IPYTWX MPOAYKTOB C MOMOIIbIO BHEAPEHHUS HOBBIX TEXHOJOTHYECKHX
CXEM H CPEACTB MPOU3BOJCTBA AJIS ITOJIyYEHUS BBICOKOKaYECTBEHHOT'O CHIPbS U KO-
HEYHOW MPOIYKIIUU C BEICOKOW 100aBIEHHON CTOMMOCTBIO.

CBs13b BTOpHYHBIX MOPCKHX PECYPCOB U TEMATUKU MapuHET B KOHTEKCTE pas-
BUTHA TCXHOJIOTHUHU IOJYYCHUS BTOPHUYHBIX METa00IUTOB U3 OTXO0J0B MOPCIIPO-

OykToB. TexHonorus nepepaboTKH BTOPHUYHBIX MOPCKHX PECYPCOB, PEHUKIMHT
[53, 44, 48, 14, 46]

I'mpponns BTOpUYHBIX
MOPCKHUX pecypcoB (0T-
XOJIOB ITPOU3BOICTBA)

B03MOXHOCTH UCTIOJIB30BaHMS OTXOJI0B MTPOU3BOICTBA HEPEPabOTKH MOPCKUX
pecypcoB MupoBoro okeana. Keiic, mOCBSIIEHHBIN MOUCKY TEXHOJIOTHI mepepa-
OOTKH OTXOJIOB MOPEMPOAYKTOB C HCIIOJB30BAHUEM THIPOJHN3a OTXOJOB IIPOH3-
BOJICTBa KOHKPETHBIX phIOOTIepepadaThIBAIONINX MPEINPUSTHI PErHOHA.

IIpencraBienue pe3yabTaToOB CBOEH pabOTHI B BUAE MPOEKTa AJsl BHEIPEHUS
[53, 44, 48, 14]

Table 1 — Modular construction of the special course DPO Marinet

Training module No. 1. Prerequisites for the transition to product-oriented CPE

Subject

Content of the topic

Tasks of engineering
pedagogy and psychol-
ogy to ensure sustaina-
ble development in a tur-
bulent economy, society
and the natural environ-
ment

General tasks of engineering pedagogy and psychology in the field of engineer-
ing, design and product activities. Characteristics of educational design and prod-
uct, research, analytical, innovative activities of students in the context of sustaina-
ble development. Early intellectualization of labor, involvement in the educational
process of highly qualified professionals of narrow specialties for the selective for-
mation of the intellectual elite of the municipality, region, country [18, 15], the for-
mation of a national meritocracy, while taking measures to avoid the notorious "trap
of meritocracy"

Global innovation and
technological trends and
the development of digi-
tal technologies

Global innovation and technological trends. The exponentiality of the develop-
ment of technical and technological reality, the technological singularity. Develop-
ment of digital technologies, AR/VR technologies, 3D printing, digital platforms,
digital ecosystems, artificial intelligence, blockchain, Big Data. Modern manage-
ment systems, the place of situational centers, the first SC, their evolution and cur-
rent state, the problems of creating SC, methods of synthesis of models of organi-
zations, approaches to the design of SC, software [5, 12]

Platform-aggregator of
the Kaliningrad State
Technical University

Digital platforms, platform business models, ecosystems, features, advantages
and disadvantages, opportunities and threats associated with the activities of the
CPU. Capabilities of digital platforms and their subsystems: situational center,
communication environment, educational environment, marketplace, processes of
formation of the digital ecosystem of the RCC, MARINET [16, 23, 24]. Platform-
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aggregator of KSTU, Digital platforms, platform business models, ecosystems, fea-
tures, advantages and disadvantages, opportunities and threats associated with the
activities of the CPU. Capabilities of digital platforms and their subsystems: situa-
tional center, communication environment, educational environment, marketplace,
processes of formation of the digital ecosystem of the RCC, MARINET [16, 23,
24]. Platform-aggregator of KSTU, www.klgtu.nbics.net

Training module 2. Marine bioresources and marine ecology

Subject

Content of the topic

Marine bioresources and
marine ecology

Features of the formation and distribution of zones of increased biological pro-
duction in the oceans, types of marine biological resources, their production and
prospects for increasing production. Environmental problems of the world's oceans,
ways to solve problems, the penetration of nutrients into the Baltic Sea [29]

Determination of com-

Commercial representatives of marine biological resources, fish species, work-
shop on ichthyology (identification tables). Independent work — A brief description
of the species identified in the course of practical work: the main features, range,

mercial representatives | nature of nutrition, commercial value (catch of these species) [1, 22]. Determina-

of fish tion of nutrients in the hydrochemical laboratory, design and presentation to the
enterprise (s) of the fishing industry in the form of a report of data obtained as a
result of practical and independent work for use in their production activities

Training module 3. Industrial fishing
Subject Content of the topic
The main tools and tech- General concept of industrial fishing. Fishing gear and distinctive features of
nologies of industrial | their device. Objects of fishing, their specifics, principles of operation. Prospects

production of aquatic or-
ganisms

for automation of fishing. Application of digital and Internet technologies in indus-
trial fisheries [29, 41, 46]. Innovative fishing systems and technologies, including
external non-contact impact to increase catch and non-traumatic methods of trans-
shipment and transportation

Performance of individ-
ual technological works
on the construction of
fishing gear

The main types of work necessary for the construction of fishing gear [23, 10,
41], the design and development of fishing equipment, taking into account fish spe-
cies, their fish behavior and habitats with the use of system EGS analysis, model
experiments and engineering and technological research

Training module 4. Innovative shipbuilding

Subject

Content of the topic

Innovations in shipbuild-
ing: an overview of the
main directions

The life cycle of the vessel, the stages of design and construction of the vessel.
The choice of the shape of the case, the CFD calculation method. Innovations in
the choice of body shape. Vessels with an asymmetrical shape, with an inverse bow,
in the shape of a wing. Methods of designing the hull structure of the vessel: regis-
ter, rules of structural mechanics of the ship, finite elements in the calculations of
the hull structure of ships. Innovative ideas in the design of the ship's hull, mono-
coque hulls. Conservatory steel and advanced composites. Reinforced concrete and
aluminum vessels. Vessels made of aramid, low-pressure polyethylene, plastic. In-
novations in the choice of materials. Methods of construction of steel, aluminum
and composite ships. 3D technologies in shipbuilding. Vessels on electric traction,
on liquefied natural gas 9LNG, on hydrogen engines [7, 8, 21, 25, 49]

Calculation of the land-
ing and initial stability of
the vessel

Experimental pool. Conducting model tests. Determination of draft, angle of
heel / trim for a given load option and solving the problems of placing cargo on
deck (or in holds) with ensuring that the vessel is placed on an even keel and a
sufficient value of the transverse metacentric height [7]
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Training module 5. Digital Navigation & Communication

Subject

Content of the topic

besskunaxsele cyna

Evolution and revolutions of maritime navigation, introduction to unmanned
navigation. Prerequisites for the appearance of non-crewed vessels, their ad-
vantages, the use of artificial intelligence to justify and make decisions on manage-
ment without crewed vessels on an unmanned principle. Digital navigation: goals
and objectives, test implementations of CN, CN as the basis of remote piloting
without crew vessels [11, 24, 51, 52]

Formation of technical
specifications for devel-
opers of unmanned ship
control systems

Practical task on a full-featured navigation simulator. As part of the situational
task of controlling the vessel, performing the actions necessary for the successful
solution of the problem, justifying the terms of reference for the developers of the
automatic ship control system, presenting the results of their work in the form of a
project to other teams and jointly discussing the results

Training module 6. Aquaculture

Subject

Content of the topic

Modern aquaculture as
the basis for human sur-
vival

Analysis of the state of world aquaculture and development prospects. Ad-
vantages of aquaculture for the production of protein products. Types of aquacul-
ture. Features of pond, cage, marine aquaculture, cultivation of aquatic organisms
in RAS. Traditional and promising aquaculture facilities. Requirements of aquatic
organisms for water quality and ways to maintain water quality in the cultivation
of aquatic organisms. Suitability of water for growing different species of aquatic
organisms [32, 40]

Control of hydrochemi-
cal parameters of the en-
vironment in the cultiva-
tion of aquatic organisms

Determination of hydrochemical parameters of water: salinity, pH, tempera-
ture, dissolved oxygen content, tds. Conducting a comparative analysis of water
quality and determining its suitability for growing aquatic organisms. Independent
work: compilation of a table of requirements for environmental conditions of the
following species: carp, trout, clarium catfish (To, O2, pH, salinity. Definition: wa-
ter from which sources is suitable for growing these types of aquatic organisms
[32]

Training module 7. Marine energy

Subject

Content of the topic

Energy at the Edge of the
Ocean — Types and Pro-
spects of Renewable En-

ergy

World consumption of EE, the volume of reserves of traditional energy carriers,
the greenhouse effect, the development of global energy demand, climate prob-
lems, the need for energy development, small nuclear power plants, the Northern
Sea Route. The connection between renewable energy sources and the MARINET
theme in the context of the development of technology for renewable energy
sources of the ocean. Marine Energy: Energy in the Context of the SDGs. Offshore
solar power plants and wind farms for the development of mining and processing
of solid minerals. Tidal, wave and aquathermal power plants, etc. Offshore wind
farms and solar power plants. The potential of offshore energy in the Baltic Sea
[26, 30]

Innovative solutions for
the use of renewable en-
ergy sources - from idea
to implementation

The possibility of using the energy of the sun, wind, tides, sea currents, etc., for
power supply to autonomous consumers — environmental monitoring systems,
workstations, seaside villages, ships. Efficient generating sources, criteria for the
efficiency of renewable energy sources in connection with climatic conditions,
technical characteristics of batteries and charging stations, the possibilities of hy-
bridization of IE and the introduction of renewable energy sources into the power
supply system [3, 4]
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Training module 8. The world's oceans are a source of food

Subject

Content of the topic

The food of the future is
the resources of the
oceans

Food products made from the biological resources of the World Ocean, their
advantages are high nutritional value, rich nutrient composition, high digestibility,
low calorie content. Study of the resources of the world's oceans from the point of
view of biodiversity, biological resources of the Baltic Sea. The chemical
composition of fish in the Baltic Sea. Proteins and lipids of fish resources of the
Baltic Sea. Norms of physiological need for proteins, fats and other nutrients for
different age categories of populations. The need for nutrients, depending on the
type of activity and lifestyle [6, 17]

Modeling of food prod-
ucts using raw materials
of the World Ocean

Possibilities of using raw materials of the World Ocean in the food industry. A
case study on the use of the resources of the Baltic Sea in food products with high
biological value. Basic principles of food product modeling, based on the use of
knowledge about the chemical composition of raw materials and the basics of
nutrition. The project, developed theoretically and practically executed, of the for-
mulation of a new food product with desired properties from regional raw materials
and its public defense in front of all teams of the course [6, 17]

Training module 9. Deep processing of secondary marine biological resources

Subject

Content of the topic

Production of secondary
metabolites from sec-
ondary marine resources
(production waste)

The concept of "secondary marine resources", the rational use of fish and other
products through the introduction of new technological schemes and means of
production to obtain high-quality raw materials and final products with high added
value. The relationship between Secondary Marine Resources and the MARINET
theme in the context of the development of technology for obtaining secondary
metabolites from seafood waste. Technology of processing of secondary marine
resources, recycling [53, 44, 48, 14, 46]

Hydrolysis of secondary
marine resources (pro-
duction waste)

Possibilities of using production waste, processing of marine resources of the
World Ocean. A case study devoted to the search for technologies for processing
seafood waste using hydrolysis of waste from the production of specific fish
processing enterprises in the region. Presentation of the results of their work in the
form of a project for implementation [53, 44, 48, 14]

Pe3yJ'II)TaTbI HCCJICA0OBAHUA

HepBBIfI MOAYJIb, BBOHHLIﬁ, SIBJISIETCS Hauboee KOHIOCHTPUPOBAHHBIM U CIIOXKHBIM, Tpe6yeT

ONPEIEICHHON IOATOTOBKU CIIyIIaTeled, MOHUTOPUHIA HMMU IOJIMTUYECKUX, IKOHOMHYECKUX,
COLIMAJIBHBIX, TEXHOJOTHUYECKUX, JKOJOTMYECKMX M 00pa30BaTENIbHBIX IPOLECCOB B MHUpPE IS
IIOHUMAaHHUs CIIO)KHOW KapTHHBI MHUPOBOTO DPAa3BUTHS B COBPEMEHHBIX YCIOBHMAX. OTH 3HAHUS
HEOoOXOIUMBI J1J1si 00eCleYeHHs] YCTOMUMBOIO Pa3BUTHSA B YCIOBHUSX TYpOYJIEHTHOM 3KOHOMUKH,
o01iecTBa U IPUPOTHOM CPEJIbl, C YIETOM COBPEMEHHBIX MHHOBAIIMOHHO-TEXHOJIOTHYECKUX TPEHI0B
U IUQPPOBBIX TEXHOJOTUH, MEPCIEKTUBBI UX UCIOIb30BaHUS B MOPEXO3SHUCTBEHHON AESITEIbHOCTH.
Kpome TOro, OHM HEOOXOIMMBI Uil TMOHMMAHHUS TECHOW B3aMMOCBS3M Y4YeOHBIX MOJIYJIEH,

0COOEHHOCTH, HEOOXOIUMOCTH UM LEJIOCTHOCTH cheukypca Mapuner B HanmonambHOM

TEXHOJIOTUYECKON MHUITNATHBE.
3,[[CCB CJICOYCT 06paTI/ITL BHUMAaHHUEC Ha TO, 4YTO ESG-KOHL{CHT B IMOCICIHUC TOJbI

B OHpeHeHeHHOﬁ CTCIICHN  MCHACTCA, CHMHXKACTCA  HAIIOJHCHUC pa3acia «OTBECTCTBCHHOC

MHBECTUPOBAHHWE» B HMHBECTHIIMOHHBIX MOpTdensx KomnaHuil. BbIHyXaeHHBI BO3Bpar
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NpennpusaTHil cTpaH 3amaja K TpaJWLMOHHBIM HCTOYHHMKAM OJHEPrHH, COKpalleHHe OO0bEeMOB
«3EIICHOM HPKOHOMHKH» — CJIEJICTBHE CBOECOOpa3HOro OymepaHra CaHKUIWK 3amaJHbIX CTpaH
B OTHOIICHNH Poccuu, T00pOBONBHO OTKA3aBIIMXCS OT JIEHIEBOrO W 0o0jee HSKOJIOTHYHOTO
10 CPAaBHEHUIO C YIJIEM BHUJA TOIUIMBA — Iasa.

B »T0li cBsi3M pa3BuTHE NU(PPOBBIX TEXHOJOTUN B SKOHOMHKE M YIIPABJICHHUH, B YaCTHOCTH,
Ha OCHOBE IM(POBHIX MIATHOPM C NPUMEHEHHWEM HCKYCCTBEHHOTO HHTEIJIeKTa W OJoKuelHa
CTAHOBUTCS  YHUBEPCAJIbHBIM HWHCTPYMEHTOM  HENPEPBIBHOIO  KOHTPOJIS  OTBETCTBEHHOI'O
MHBECTHUPOBAHUS U JEIATEIBHOCTA NPEANPUATUNA B <«3EJIIEHOM 53KOHOMHKE». boibuiyo poiib
npuodperator Curyanuonnbsie neHTpbl (CL) m Hudpossie mmardopmer (LIII), npenmymecTBom
KOTOPBIX, IIOMUMO MPOYET0, SBISETCS OOECIEUCHHE MPSIMOT0 B3aMMOACHCTBHS U OOMEHA MEXIy
SKOHOMUYECKUMH areHTaMH, CHIDKCHHE TPAH3aKIMOHHBIX U HMHBIX u3jepkek. [loatomy B 3TOM
MOJIyJIC YACISETCs MOBBIIIEHHOE BHUMAHUE BO3MOXKHOCTSIM ITU(POBBIX TIATHOPM H HX MOJACHCTEM
B IHU(POBOA 3KOCHCTEME MOPEXO3SUCTBEHHOW JEATCIBHOCTH. Psa W3 HUX, KaKk M KEHCHI,
MOJIETIUPYIOTCSI HETIOCPEICTBEHHO B mporiecce o0yueHus (cM. caidt accorumanuu MUIT TexHomapka
KI'TY, www.nbics.net).

Keiicel paccmaTpuBaemoro kypca JIIIO Mapuner oTinn4arOTCsi OT TPaAULIMOHHBIX TEM, YTO

OHU HalleJIeHbl Ha CO3JaHHE MPOJYKTa, JaXKe €CJIM 3TO MPOEKT, TO HPOEKT, KOTOpBIH Oyner
BOCTpe0OBaH KOHKPETHOM KOMITAHUEN WJIU MPEANPUSITHEM B OJM>Kaiiliiee BpeMsl U peain30BaH IpU
CO3JIaHMH HOBOH MPOJYKIMH. B OTiIMYMe OT CUTYallMOHHBIX KEWCOB, B KOTOPBIX OOBEKTOM SIBIISIETCS
YIPaBIEHYECKOE PELICHHUE, IPEAIPUITHE, TEXHOJIOTHYECKas TMHUS, 000pYyA0BAHNE WIIM TEXHOJIOTUs
W3TOTOBJICHHS MPOAYKTAa M CaM KEHC 3aKaHUYMBACTCS PEIICHHEM ITOCTAaBICHHOW OW3Hec-3a/1aud,
KEeHChl B MPOAYKTOBO-OPUEHTHPOBAHHOM INPO(ECCHOHATBHOM OOpa30BaHUM MaKCHUMAaJIbHO
NpUOIMKEHbl K 3Taly MOCTAaHOBKM HOBOM MPOAYKLIMU HAa MPOM3BOJACTBO. OHM OTIMYAIOTCA OT
KEWCOB, MOATOTOBJIEHHBIX HA OCHOBE OIbITA OJHOIO WJIM HECKOJIBKUX MPENNPHUITHH, HALlEJIIEHbI Ha
MHHOBAaTHKY U UMEIOT CBOEH IIEJIbI0 PACHIMPEHHE KPYro30pa 00y4aromerocsi B 3TOM HalpaBJiICHUHU B
OTJIIMYUE OT KeiCcoB, cOPMYIMPOBAHHBIX HAa OCHOBE OIYOJMKOBAHHBIX JAHHBIX, MPEABIIYILIETO
OTbITa, U3BECTHOM MH(popMaiuu. [IpoyKTOBO-OpHEHTUPOBAHHBIE KEWCHI NMPEACTaBIAIOT co00 1Mo
CPAaBHEHUIO C HUMH CIEAYIOIIMM 3Tall PAa3BUTHs 3HAHWW M HABBIKOB — CO3JaHUE KOHKPETHOU
MPOAYKIIMK C HOBBIMM NOTPEOUTEIHCKUMHU CBOMCTBAMH B TECHOM COTPYAHMYECTBE C OH3HEC-
naptHepamu. Kpome Toro, HOBU3HOM 3TOr0 MOZYJIS SIBJISIETCS BO3MOKHOCTD ITPHOOPETEHUS HABBIKOB
¢dopmupoBaHus 6a3bl 3HAHWN HAa OCHOBE NPE3EHTAllMH M BHUJCOKOHTEHTa Ha OCHOBE IIAT(POPMBI
NBICS.NET, pa3paborannoii cnenuanucramu texHonapka KI'TY coBmectno ¢ MUII Accoumaryu
HBUKC. To ecth UTOrom pelieHus: Keiica MOKET CTaTh cOopka HOBOW Lu(POBOH miaaTdopMsl,
KOTOpas COCTOMT U3 CHUTYAallMOHHOTO IIEHTPa, KOMMYHHKALIMOHHBIM Cpelasl U 00pazoBaTeIbHOMN
MIOJICHCTEMBI.

VYueOubii Momynmb 2 — Mopckue Ouopecypchl W MOpCKash JKOJOTHS HEOOXOIUMO
paccMaTtpuBaTh C TOYKHM 3pPEHMsI MPOCTPAHCTBEHHOIO IIaHUpoBaHUs «Mopckas akBaTopus —
[Ipumopckasi TeppUTOpHs», TaK KaK 3KOHOMHUKA MPUOPEKHBIX CTpaH OMUPAETCS B 3HAUUTEIHHOU
CTENEH! Ha MOPCKHE PECypChI: TOOBIYY U NepepaboTKy MOPCKUX OMOpECypCcoB, B MEPBYIO OUYEPEb,
PBIOOJTIOBCTBO, OTABIX, TYPU3M, SJKOHOMHYHBIE TPAHCIIOPTHBIE NMEPEBO3KH, UCTIOIb30BAHUE SHEPTHH
Mops u T.O. Mopckue Ouopecypchl 00eCredrBalOT MOTPEOHOCTH YelIOBEKa HE TOJNBKO B
pa3HOOOpa3HBIX PALlMOHAX MUTAHUS U HEOOXOIUMBIX IS IOJIHOLIEHHOTO TMTaHUS! HYyTPUEHTaX, HO U
B HOBBIX OMOMEIUIIMHCKUX MpernapaTax, 00ecrneynBaroT IEHHbIMA KOPMaMH1 )KUBOTHOBOJCTBO U JP.
obmactu AIIK. PaznooOpa3ue MOpckux OMOPECYpPCOB M UX MOTEHIMAN /I OMOPKOHOMUKH BEChMa
3HA4YMUTENEH U Pa3HOOOPa3eH, ero UCIOIb30BaHUE CaMbIM TECHBIM 00pa30oM CBA3aHO € COOIIIOACHUEM
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ESG-npunnmmna oTBeTCTBEHHOTO UCIOJIb30BaHuUs OnopecypcoB OkeaHa u OEpeKIMBOTO OTHOIICHHS
K MOpckoit skomormu  (cMm., Hampumep, Action OceandBiotech —  eBpomeiickyto
TPaHCAUCHUIIMHAPHYIO CETEBYIO TIAT(HOPMY IS MOPCKUX GMOTEXHOJIOTHIAZ,

[To yae6HOMY MOAynt0 3 — [IpOMBINIIICHHOMY PBIOOJIOBCTBY CJIEIYEeT OTMETUTH OOJIbIITHE
M3MEHECHHS, CBSI3aHHBIC C HOBBIMH MAaTEMaTHYECKHMH METOJAaMH U LU(PPOBBIMU TEXHOJOTHUSMHU
MPOSKTUPOBAHUS PHIOOJIOBHOTO O0OPYAOBaHMS, C CHHTCTHYCCKHMMH MaTephajaMH JJIsi CHACTCH,
C HENPEPHIBHO OOHOBJISIEMOI HAaBUTAIIHOHHOW AJIEKTPOHUKOM, METOJJAMH MCCIICIOBAHUS TOBEICHUS
pa3IMYHBIX BUIOB PbIO, OOHAPY)KEHUSI M MPUBIICUCHUS PHIOHBIX CTaid, MOBBIIICHUS YJIOBUCTOCTH U
3(pPEKTUBHOCTH OSKCIUTyaTalldd TPAJIOB, KOIIEIBKOBBIX HEBOJOB W JIp. BUIOB PHIOOIIOBHOTO
obopynoBanusi. C yderoMm crenupuKd MOPCKOW OWONPOIYKIMH, B TEPBYIO O4YEpelb pPHIOHI,
NEPCIEKTUBHBIMHU SBIISIOTCS METOJbI BO3JIEHCTBHS (DU3WYECKMMHU TOSIMUA PA3TUYHOM TPUPOIBI
(31eKTpuUecKre, HIEKTPOMAarHUTHEIE, CBETOBBIE U JIP.) Ha IIPOLECC JIOBA, OEpeKHas IepeBajIKa yIoBa
0e3 TpaBMHUPOBaHUS PHIOBI C OBICTPOH MepepadOTKON Ha OOPTY cymHa MO0 JOCTaBKOM Ha Oeper
JUISL TajIbHEUIIET0 UCTIOb30BaHUsI.

Yuebubie Moy 4 u 5 — HHOBalMOHHOE CcynocTpoeHue, nu(ppoBasi HAaBUTAIUS U CBS3b
TECHO CBSI3aHBI APYT C Ipyrom. B mporecce 0OydeHus Mo 3TUM MOIYJISIM OOydYaronuecs AOJDKHBI
MPEJCTABIATh OCHOBHBIC TCHJICHIIMU PA3BUTHsI COBPEMEHHOI'O T'Pa)KIaHCKOTO MaJloTO0 M CPEIHEro
CYAOCTPOCHHS, B TEPBYIO OdYepenb — pbhIO0JOBHOTO. OHU 3HAKOMATCS C HOBBIMH METOJaMHU
U(ppPOBOro MPOESKTUPOBAaHUS (POPMBI 0OBOIOB CyaHA, KOHCTPYKIIMH KOPITyCa, C MCIIOJIb3YEeMBIMU
HOBBIMH MaTepHajaMd, JHEPTeTHYECKUMH YCTAaHOBKAMH, a TAaKK€ METOJAaMH M TEXHOJIOTHUSMHU
MOCTPOMKHU cynoB. VX BBOAAT B KypC COBPEMEHHBIX CUCTEM M aKTyaJbHBIX MPOOJIEM HAaBUTALUHN U
CBSI3U, 3HAKOMSIT C BOIIPOCAMHU OE33KHITAKHOTO CYJIOXOJICTBA, TPOOJIEMaMH COBMECTHOW HABUTALIUU
NWIOTUPYEMBIX M OecHMIOTHBIX CyaoB. OOyuarommmcs NpPeACTOMT OBJIAJEBAaTh HAaBBIKAMU
KOMIUIEKCHOTO aHalM3a KOHKPETHOIO CyJIHA, B 3aBUCUMOCTH OT €ro THUIa M Ha3zHauyeHUs, (POpMbI
00BOJI0B, MaTepHasa KOpIyca U IJIJaBHON SHEPreTHUECKONW yCTaHOBKH, CPEJICTB CBSA3M U HABUTAIUU.

Y4eOublii Monynbp 6 — AKBakynbTypa SBISeTCS HaubOojee aKTyalbHBIM HamlpaBlIeHUEM
C TOYKH 3pEHUS TIEPCIEKTHB PA3BUTHUSI PHIOOXO3SHCTBEHHOTO KOMIUIEKCA CTPAHBI, TaK KaK B ATOM
CeKTOpe pBIOHON oTpaciaum Poccust 3HAUUTENBPHO OTCTAaeT OT JPYTHX CTpaH C Pa3BUTHIM
pBIOOX03sTHCTBEHHBIM KoMILiekcoM: Kutast, Hopseruu u ap. ctpan. B 0630pe [42] Ha ocHOBe aHanm3a
ceeime 300 paboT mokazaHO, YTO aKBaKyilIbTypa mocienaue 30 ¢ JUIIHUM JIET SBIISETCS OJHUM
M3 caMbIX OBICTPOPACTYIIUX U MEPCIEKTUBHBIX HAMPABIEHUH MPOU3BOJICTBA MPOJAYKTOB MUTAHUS U
BBICOKOKAUECTBEHHBIX KOPMOBBIX HHIPeIUEeHTOB. OOBSICHAETCS 3TOT POCT MpPEUMYyIIeCTBaMHU
MIPOIYKIINH aKBaKyIbTyphl. Kak B mpoayKTax MATaHUS AJIs 4eJIOBEKa aKBaKyJIbTypa UMEET OOJbIIoe
3HaYeHHE C TOYKM 3pEHHUs 00ecredeHUs IMOJHOLEHHBIMH OelKaMH W HabOpoOM HEOOXOAMMBIX
AMHHOKHUCIIOT, TaK ¥ KOPMOBBIE MHTPEAHEHTHI C YYETOM BO3MOXKHOCTEH KPYroBOTO IHKIMYHOTO
WCTIOJIB30BAHUSI PECYPCOB M Pa3BUTHS HOBBIX IEMOYEK JTOOABICHHOW CTOMMOCTH, O€3yCIOBHO,
MMEIOT He MeHee BaxkHoe 3HadeHue 1 AIIK cTpassl.

VYuebnsit Moylb 7 — Mopckasi SJHEpTreTUKa MPEACTABISIET OOJIBIION HHTEPEC C MHOTHX TOUEK
3penust: oT aBwxkeHus Kk L{YP u peanuzauuu B momHoit mepe ESG-koHuenTa u 10 HEOOX0IUMOT0O
YCIOBHUS OCBOCHHS OHOJIOTMYECKUX U PYIHBIX pecypcoB MHpOBOro okeaHa, oOecredeHus
KpyryoronquyHoil Hauramuu mno CeBepHoMy MopckoMy MyTH, CO3/aHUS MOJTHOMACIITaOHBIX
MOpPCKHX aBTOHOMHBIX 3kocucteM. Meranpoekt North Sea Wind Power Hub — BerpsHoii
sHepreTrdeckuid y3en B CeBepHoM Mope MomHOCThI0 70-100 I'BT, nuHaMuka W3MEHEHHS TTPOSKTa

2 https://www.ocean4biotech.eu/
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BO BpeMeHH. Mopckas »HepreTHka IpHUBIIEKaTeIbHA 110 HECKOJIbKUM MPUYMHAM: HMEET
BO300HOBIISIEMBIH XapakTep U OOJbIINE IPOCTPAHCTBA TSl PA3BUTHUS; TIPEACTABIISAET IIMPOKHUI HAOOp
BO3MOKHOCTEH IMOJyYSHHS W HCIIOJIb30BAHMS SHEPTUU — MPUIMBOB, MOPCKUX TEYCHUH, TpareHTa
Temneparyp BoJbl, BeTpa, ColHLIA M T.JI.; OTKPHIBAET HOBBIE BO3MOXHOCTU JUISI ABTOHOMHBIX
MPOU3BOJCTB HAa JHE OKEaHa, XPaHWIUII B BOJE, ITYHKTOB oOecredeHus: paboThl MOpPCKOTO
TpPaHCIOPTa Ha BOJE, CTAaHI[MII MOHUTOPUHTA B OTJAAJIEHHBIX TOYKAX, MOJYYCHHS MPECHOU BOJIBI U
T.J.; CHI)KEHUSI UCTIOJIb30BaHUS TPAIUIIMOHHBIX MUHEPAJIbHBIX HCTOYHUKOB SHEPTUH, MOBBIIICHUS
9HEprod(PPeKTUBHOCTH  DKOHOMUKH  IPUMOPCKUX  TEPPUTOPHM;  CHUKEHHMSI  Harpys3ku
Ha OKPY’KaIOIIYIO cpeay u ooecnieueHue nprkeHus Kk L[YP.

B mpouecce o0yuenuss OyayT pemarbcsi KEMChl MO OLIEHKE SHEPreTH4EeCKOro MOTEeHLuasa
MOJBOJHBIX TeueHud bantuiickoro mops y KammHHHTpajackoro moOepexbs, BETPOIMAPKOB Ha
menbde, KeWCsl Mo co3aanuio KomMOmHMpoBaHHBIX cucteM BUD — TADC, mukpol OC Ha pekax
Kamuaunrpaackoii o6macT.

B yueOnom monyne 8 — MupoBoil okeaH — UCTOUYHUK MPOAYKTOB MUTAHHS MOKA3bIBAIOTCS
MpPEeUMYIIeCTBa MUIIEBOW MPOAYKIMH K3 MOPCKOTO ChIphsi. B HHX MHOro Oenka, KOTOPBIH
ycBauBaeTcst Ha 96 %, B TO BpeMsi Kak O€NKH >KMBOTHOTO MPOMCXOXKIEHUS — TOJNbKO Ha 86-92 %,
Ooratblii HyTPUEHTHBIA COCTaB — MHOI'O BUTAMHHOB T'PYIIIBI B, €CTh MOJIMHEHACHIIICHHBIE KUPHbBIE
KHCJIOTBl OMera, IIMHK, CEJIeH, MarHWii, Wox #u T.h., Bcero — cBbime 30 IMOJIe3HBIX BEIIECTB.
JloGpiBaeMoe B MOpE OHOJOTMYECKOE ChIPbE€ CYHIECTBEHHO OTJIMYAETCS OT OWONpPOAYKLHH,
MIPOU3BOIMMON B CEIBCKOM XO03sHcTBe. OHO COAEP)KUT >KHPHBIE KHCIOTHI OMera-3 u omera-6,
CIOCOOCTBYIOIIME CHIDKCHHIO YPOBHS XOJIECTEpUHA B KpPOBH, NpPUYEM OMera-3 SBISETCS
CBOCOOpa3HOM maHaleei OT MHOTHX 3a00JeBaHMil, TaKMX KakK, PeBMATHUECKUU apTpPUT, acTMa,
BOCHAJIUTEIbHBIE TPOIECCHI, BKIIOYas BOCMAJCHHE JIETKUX U T.J., MPOJAJEBACT >KU3Hb UYEIOBEKY.
Kpome Toro, MopenpoayKTsl XapakTepu3yroTcsi HU3Koi KanopuitHocThio — Ha 100 T mpuxoauTcs ot
50 Kxan npu BBICOKOM MUTATENHHON IIEHHOCTH, IOATOMY OHU MUTPAIOT HE3aMEHUMYIO POJIb B MUTAHUU
4eJI0BEKa.

Y4eOHbIii MOIyITb 9 TIOCBSIIECH TITyOOKOH TIepepaboTKe BTOPUIHBIX MOPCKHX OHOPECypCOB,
PELMKIMHTY U MPECTABIISIET 3HAYUTEIbHBIM HHTEPEC, €CIM BCIIOMHUTB, YTO OTXOJIbl EpEepaboTKU
pPBHIOBI B 3aBUCHMOCTH OT Pa3JIMYHBIX BUAOB cocTaBisitoT oT 35 mo 70 %. B Poccum u3 oOmiero
KOJIMYEeCTBA OTXOJOB B cpenHeM TepepabarbiBaercss 12-15%, mpuyem mepepaboTka BemeTcs
MIPAKTUYECKH B OJTHOM HAIPaBIEHUH — B PBIOHYIO MYKY JIJIs1 KOpMa )XKMBOTHBIM. [loTeH1uan rmyookoi
nepepaboTKU BTOPUYHBIX MOPCKUX OHOPECYPCOB MPAKTHUECKH HE PA3BHUT U MOTOMY MPEACTABISET
OTPOMHBIM MHTEpEC ¢ TOUKH 3PEHUS CO3JaHMs MPOU3BOACTB, KOHKYPEHTOCIIOCOOHBIX Ha MHUPOBOM
peiake [53, 44, 48]. Jloxmag Ha TeMy mnepepabOTKH OTXOJOB PBHIOHOW MPOMBIIUICHHOCTH,
BBITIOJTHEHHBIM OJHUM U3 aBTOpoB Ha Poccuiicko-Kutaiickom Qopyme wHHOBamuii B Bboiixae
B 2017 romy, BeI3BaJ OOJIBIIION HHTEPEC KUTaickoro ousneca [48].

Crtparern4eckoil eipio pa3BUTHsI TPOPECCHOHATBHOTO 00pa30BaHMS B PHIOOXO03SIICTBEHHOM
komiuiekce Pocenu, ecnu ero paccMatpuBarh kak HarmonaneHyro kopropanuto [36, 37] ¢ yderom
WMHTEJUIEKTYallbHOTO PEUMHKUHUPHHTa MOPCKOro oOpa3oBaHUS TMpH Tmepexone K nudposoi
AKOHOMHKE, MoTrJIa ObI cTaTh KoproparuBHas Akanemust PXK. Takas Akanemus Oyner mpeacTaBisiTh
co00if pacmpeieieHHYIO ceTh 00pa3oBaTenbHbIX opranu3anuii or Kamyarku u 1o Kanuaunarpana, ot
Cankr-IlerepOypra m g0 Acrtpaxanu u Kepuw, B €IMHON HSKOCHUCTEME pPa3BHTHUS KaJApPOBOTO
notenimaina u nHHOBaTHKM B PXK. K coxanenuro, B ®AP oTcyTcTBYyeT BUIEHHE MACIITAaOHOTO
pa3BUTHS TPO(HECCHOHATEHOTO 00pa30BaHUsl B KOHTEKCTE MOOMIM3AIIMIOHHON HHHOBAaTUKU B TECHOM
B3aUMOJICIICTBUM C MOPEXO3SHUCTBEHHBIM ON3HEC-COOOLIECTBOM U CMEXHBIMH OTpacisiMu
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SKOHOMUKH Poccum, cronp HeoOXoauMoe B Tepuoj] OudypKalud MUPOBOM W HaIMOHAIHHOM
HSKOHOMHKH. HeoO6X01MMO CpOUHO EePEXOAUTH OT MapaJuTrMbl yTHIINTAPHON MTOATOTOBKH KaAPOB IS
OTpaciy K OCO3HAHUIO HEOOXOAMMOCTH CUCTEMHOM OpTraHu3auy IpoecCHOHATHLHOTO MOPCKOTO (1)
WHXCHEPHOTO O0pa30BaHHsI B TECHOM B3aMMOJCHCTBHHM KOJUICIDKEH M YHUBEPCHTETOB PHIOHOU
otpaciu ¢ HUM u Kb, ¢ TexHo0Ornyeckum npearnpuHUMaTeabCTBOM, pyKOBOJCTBYsICh CTparerueit
CMEKHOTO CEKTOpa.

O0cy:xneHne U 3aKJII0YEHUS

[Ipoananu3upoBaB  mporpamMmy  MOJATOTOBKM U NEPEHOJrOTOBKH  KaJpoB A
MOPEXO3SUCTBEHHON NEATEIHPHOCTH, MbI BBISIBIIIM, YTO HamOOJIee CIOKHBIM SIBISETCS TEPBBIN
BBOJIHBI MOJYJIb, KOTOPBI TPeOYET OMpeIeICHHON TOITOTOBKHU CITyIIATENICH, UX 3HAHUS U YMEHUS
pa3duparbcs B YCIOBUSAX TYpPOYJICHTHOW 3KOHOMHUKH, C y4ETOM COBPEMEHHBIX HHHOBAI[MOHHO-
TEXHOJIOTUYECKHX TpeHA0B M LudpoBbiX TexHonoruid. [lpemioxennsie Momymu kypca JI1O
MapuHer, BKIIOYalOT MHOXKECTBO KeHCOB, (hOpMyIHpPyEeMbIX OM3HEC-COOOIECTBOM, HAIICICHHBIX Ha
CO3/IaHHEe TMPOJyKTa B COTPYJHUYECTBE C OW3HEC-MapTHEpaMHU, KOTOPBIE HYXKIAIOTCA B 3TOM
npoaykre. ITorom peimieHus mpoayKTOBO-OPUEHTUPOBAHHBIX KEHCOB MOXET CTaTh cOOpka HOBOM
udpoBol MIATGOPMBI, COCTOSIICH W3 CHUTYAI[MOHHOTO IEHTPa, KOMMYHUKAIIMOHHON Cpeibl U
00pa30BaTEILHON MOACHCTEMBI.

Pa3zpaborannas mporpamMmma MapHwHET COTJIaCyeTCsl ¢ CO3/IaHUEM CHUTYAI[MOHHBIX IEHTPOB,
npemiokenusix H. Y. Wnbunbiv, H. H. [lemunoseiM, E. B. HoBukoBeiM [12]; C ucmonb3oBaHuem
mwiargopmei-arperaropa (E. Petrenko, F. Maitakov, A. Merkulov, A. Yafasov [50]), ¢ umesmu
3apyOeKHBIX HcClefoBareneii mo cosganuio oOusnec-utathopm (M. A. Cusumano, A. Gawer,
D. B. Yoffie [45]).

[IpemyioxenHas MolyibHasi MHHHOBAIIMOHHAS TEXHOJIOTHS TPOrpaMMbl MapuHET MOXKET CTATh
mpoobpazoM  MacmTabHOrO  pa3BUTHS  MPOPECCHOHANBHOTO O0pa3oBaHHS B  KOHTEKCTE
MOOWJIM3AIIMOHHOW WMHHOBATHMKKA B TECHOM B3aMMOJICUCTBHU C MOPEXO3SHWCTBEHHBIM OW3HEC-
COOOIIECTBOM M CMEXHBIMH OTpacisiMU 3KOHOMHKHM Poccum, cTONh HEOOXOIMMOM B TEPHOJ
OudypKauu MUPOBOM M HAIIMOHATLHON YKOHOMHMKH.

Buenpenue npemnaraemoii nporpaMMbl MapruHeET B TOATOTOBKY U MEPEMOATOTOBKY KaJpOB
JUTSI MOPEXO03IMCTBEHHOM OTPACIIM CTAHET OJIHOU U3 CTYNEHEN YCKOPEHHOTO pa3BUTHSI HAITMOHAJIBHOM
texHonoruueckor uHunmatuBbl (HTU) Poccum, koTopas MO3BOJHMT peamn3oBaTh MPOAYKTOBO-
OpUEHTHUPOBAHHOE O0pa3oBaHWE, HANpPABIEHHOE HA MOATOTOBKY KaJpOB MJii HMHHOBAIMOHHOMN
SKOHOMHKH B COBPEMEHHBIX YCIOBHSX. Peanu3alus mpoayKToBO-OpUEHTUPOBAHHOTO 00pa30BaHuUs
METOJaMH HWH)XEHEPHOW TEeJaroruku M TICUXOJIOTHH TO3BOJUT: COKPAaTUTh BPEMS BHEIPEHUS
pe3yIbTaTOB HAYYHO-UCCIIEIOBATEILCKUX padOT B MPOU3BOACTBO HOBOHM MPOAYKIIMH; OOECIIEYUTH
pa3BUTHE MPOIIECCOB TEXHOIOTUUECKONW HE3aBUCUMOCTH HAITMOHAIBHON YKOHOMHKH € 3P (HEKTHBHBIM
HCIIOT30BaHUEM roCyJapCTBEHHO-YaCTHOTO MapTHEPCTBA; BOBJICYb MIPOTPECCUBHOE
MpearnpuHUMAaTeIhCKoe coolmecTBo Poccuu B mpoliecchl MHBECTHUPOBAaHUS B WHHOBAaTHKY U
npodeccuonansHoe oOpazoBanue, Bkitouas JI10.
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