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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumninuHa «AKTyajabHble MpOoOJeMbl HEIPONOJIb30BaHUS» BXOJUT B IMPOTrPaMMy
Maructparypsl «/IHHOBallMOHHBIE TEXHOJOTMM B TIOMCKE M pPa3BEAKE TBEPJbIX IOJIE3HBIX
ruckonaeMmbix» no HampasieHutro 05.04.01 «['eosnorus» m wuzydaercs Bo 2 cemectpe 1 Kypca.
Hucuurumny peanusyer Kadenpa nHeapomnosnb3oBanuss M HedrerazoBoro nenma. JucrumiuHa
cocTouT U3 4 paszznenoB U 4 TeM U HaIpaBlieHA HA U3y4YEHHE COBPEMEHHBIX MPOOJIEM B 00JaCTH
HEJIPOIIOIb30BAHMSI IO OCHOBHBIM HAYYHBIM HAMPABIICHUSIM.

Llenbto OCBOEHUS MUCHUILIMHBI SBJIsieTCS (OPMUPOBAHUE y CTYACHTOB IPEICTaBICHUS O
COBpPEMEHHBIX MPOoOJIeMax B 00JACTH HEIPOIIOIH30BAHMSI TI0O OCHOBHBIM HAYyYHBIM HAIPABICHHSIM,
U METOJaM HUX peIIeHUs C MO3ULUN CYHIECTBYIOLUIUX KOHIEMIHMM, Pa3BUBAEMBIX BEAYIIMMHU
OTCYECTBCHHBIMU U 3apYOCIKHBIMH yUEHBIMH, XapaKTEPHU3YIOIIUX ITambl (HOPMHPOBAHUS
KOMIIETEHIIMM W  00eclneyuBalouMX JOCTH)KEHHE IUIAHUPYEMBIX PE3yJIbTaTOB  OCBOCHHUS
o0pa3zoBaTenbHON POTPaMMBI.
- paccMOTpPEHHME OCHOBHBIX JOCTHXEHHM U TpoOsieM, CBSI3aHHBIX C PalMOHAIBHBIM
HCII0JIb30BAHUEM IIPUPOJHBIX PECYPCOB 3€MIIM Ha COBPEMEHHOM JTalle pa3BUTHsI YEIOBEUYECTBA,
OCHOBaHHBIX Ha MHOTOJIETHEM OIIBITHl U PAa3BUTUU OTEYECTBEHHBIX M 3apyOEKHBIX HAYUYHBIX
re0J0rM4eCKUX IIKOJI U KOJUIEKTHBOB U BEIYILUX CIEIMAJIUCTOB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHBI

OcBocHHE MUCHHUIUTUHBI «AKTyallbHBIE TPOOJIEMBI HEIPOIOJIB30BAHUS» HAMPABICHO Ha
(dbopMupoBaHHe y 00YYAIOMINXCS CICTYIOIINUX KOMIIETEHIUH (4aCTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOwuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITO]J]:I JOCTHIKCHHUS KOMIIETCHIIMHU

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

VK-2.1 ®opmymnupyeT nmpodiieMy, penieHne KOTOpoil HanupsMyro
CBSI3aHO C JIOCTIDKEHUEM IIEIIH MIPOEKTa;;

VK-2.2 Onpenensiet cBsI3u MEXIY IOCTABICHHBIMU 3a/la4aMU U
OKHJaeMbI€ PEe3YNbTaThl UX PEIICHNUS;;

YK-2.3 B paMKax IOCTaBICHHBIX 33/1a4 ONpeAesIeT HMEIOITHecs
peCypChl U OTpaHHUYCHHMS, ISHCTBYIOIINE IPABOBBIE HOPMBIL. ;

Crioco0eH ympaBIsTh MIPOSKTOM
VK-2 Ha BCEX dTanax ero )KH3HCHHOTO
LIUKJIa

OIIK-5.1 3naet ocHOBBI IHU(POBOI SKOHOMUKH, OCHOBHBIE METOJIbI
KPUTHYIECKOTO aHAIN3a, IPUHIUIIEI CHCTEMHOTO TIOAX0/1a;;
OIIK-5.2 YMeeT KpUTHYECKH aHAIN3UPOBATh HHOPMAILIHIO,
MOHUMATb MPUHIUIBI CHCTEMHOTO MOX0/1a;;

OIIK-5.3 Bnaneer HaBbIKaMH OCYILIECTBICHHUS KPUTUYECKOTO
aHaJIM3a, TPUMEHEHHS CHCTEMHOT'O 1T0JIX0/1a B 00JIacTH IU(POBOI
9KOHOMUKH.

Cnoco0eH oCylIecTBISATh
KPUTHYCCKHI aHAIU3, IPUMEHSTh
CHCTEMHBIM MOIXO0/] B 00J1aCTH
r(poBOii IKOHOMHUKH

OIIK-5

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumniuHa «AKTyanbHbIE MPOOIEMBbI HEAPOTOIB30BaHUS» OTHOCHUTCA K 00sI3aTENbHOM
gacTu 6so0ka 1 «/[uctummuael (MOIyn)» 00pa3oBaTEIHLHON MPOTPaMMBbI BBICIIIETO OOpa30BaHUs.

B pamkax o0Opa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHUsS OOydYaroOIIMEcs TaKxKe
OCBaMBAIOT JApyrM€ JUCHHUIUIMHBI W/WIUW  TPAKTHKH, CIOCOOCTBYIONIME  JTOCTHIKEHHUIO
3aIUTAHUPOBAHHBIX ~ PE3yJIhTATOB  OCBOCHUS  JUCIHMIUIMHBI  «AKTyallbHBIE  TPOOJIEMBI
HEJIPOTIOIb30BAHUS.




Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux 00CMUICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
Hndpp Hauvenosanne uncﬁnl:lnnﬂblyMolzlllme anunnnnll?}il/ﬁlonynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

CnocobeH ynpaBisTh
YK-2 IIPOEKTOM Ha BCEX 3TaIax
€ro YKU3HEHHOTO IIMKJIa

Crioco0eH oCyIIeCTBIATh
KPUTUYECKUM aHAIN3,
OIIK-5 MIPUMEHSTH CUCTEMHBIN
IMOJX0JI B 00JIacTH
M (POBOH IKOHOMHUKH

* - 3aIOJHSETCS B COOTBETCTBHHU ¢ MaTpuiei komnereHmmid 1 CYIT OIT BO
** - 3JIeKTHBHBIC JUCHIUIUINHBI /IPAKTUKA




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « AKTYaIbHBIE TIPOOJIEMBI HEAPOTIOIB30BAHUS COCTABIISET «3%» 3a4ETHBIC SIUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT P(-bD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexnuu (JIK) 0 0
JlabopaTopusie pabotsl (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ausrus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 65 65
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 108 108
3a4.e/l. 3 3




5. COAEP)KAHUE JUCIUIIJIMHBbI

Tabnuya 5. 1. Coodepoicanue oucyuniunsbl (MOOYis) no udam yueOHou pabomol

Homep HaumenoBanmue pasgeia B .
HaumeHoBaHHe TeMBbI Conep:kaHue TeMbl y4eOHoii
pasziesa AUCIMILIMHBI %
padoThI
Determining the place of the discipline within the Master's program
structure in Geology. Formulation of the course's purpose and
objectives. Introduction to the categorical framework: defining the
Introduction to Modern Int.rod}lctlon to the dlsmphne.. Pumose and confzept of a "scientific problem as apphe.d to the geolloglcal.
objective.The concept of a scientific problem |environment and technogenesis. Examination of the hierarchical
Pazmen 1 | Problems of Geology and 1.1 . . . C3
Subsoil Use in geology and subsoil use. The structure of structure of modern subsoil use challenges: from the global
modern problems in geology and subsoil use. |depletion of easily accessible resources to local geo-environmental
risks associated with solid mineral deposit exploitation. Analysis of
the interdisciplinary nature of problems at the intersection of
geology, economics, and environmental law.
Critical analysis of the current state of fundamental geological
disciplines in the context of forecasting and prospecting for solid
minerals. Stratigraphy: Problems of correlating non-fossiliferous
("barren") strata and substantiating the age of ore-bearing
complexes in covered regions. Metallogeny and Mineralogy:
Fundamental Problems of Problems of separate sciences: stratigraphy, Evolutlgn of views on the sources .Of ore matter; app hcat.l on .Of
o ) . . nano-mineralogy for identifying hidden types of mineralization.
Finding New Mineral metallogeny and mineralogy, geodynamics and . . S
: . . . AR Geodynamics and Geotectonics: Modern models of ore district
Deposits and Conservation. geotectonics, formation analysis, historical . - .. . .
Paznen 2 . . 2.1 ) LT formation in subduction, collision, and intraplate magmatism zones. C3
Ecological functions of geology. Solutions of conditioning, . L .
. . . Challenges of geodynamic reconstructions in the search for buried
lithosphere, atmosphere and technological and geo-environmental problems ) . . e
. h structures. Formation Analysis: Problems of identifying ore-
hydrosphere in subsoil use . o . .
formation types under conditions of intense metamorphism.
Historical Geology: The influence of biosphere and atmospheric
composition evolution on the formation of sedimentary mineral
deposits. Solution Pathways: Review of approaches to solving
conditional, technological, and geo-environmental problems at the
fundamental forecasting stage.
Fundamental Problems of Conditional, technological and geo-ecological |Elaboration on the concept of a "mineral resource" within the
Finding New Mineral problems in the search and exploration of framework of a market economy and technological progress.
Pasien 3 Deposits and Conservation. 3] mineral deposits (the concept of minerals). Conditional Problems: Justification of the economic viability of 3

Ecological functions of
lithosphere, atmosphere and
hydrosphere

Modern problems of preservation of ecological
functions of lithosphere, atmosphere and
hydrosphere in areas of development of any

mining low-grade and refractory ores, as well as technogenic
(tailings) deposits. Dynamics of cut-off grades amidst mineral
commodity price volatility. Technological Problems: Preliminary




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

type of minerals.

assessment of ore dressability and the extraction of valuable
components from complex ores. Difficulties in developing
"refractory” gold types and rare earth elements (REE). Geo-
environmental Problems: Modern concepts for preserving the
ecological functions of the lithosphere, atmosphere, and
hydrosphere in active mining areas. Analysis of long-term
consequences of any type of solid mineral development
(hydrogeochemical changes, surface subsidence, tailings dusting).
Legislative initiatives in the field of reclamation and post-mining
monitoring.

Paznen 4

Digital subsoil use and digital
technologies in geology

4.1

Geology as an element of the digital economy.
Digital technologies in geology.

Transformation of the geological industry within the "Industry 4.0"
framework. Geology as an integral part of the digital economy:
transitioning from subsoil use as extraction to subsoil use as data
management. Overview of modern digital technologies for solid
mineral prospecting and exploration: GIS analytics and spatial
3D/4D modeling (from Surpac and Micromine to Leapfrog).
Remote sensing technologies and hyperspectral analysis for
delineating zones of hydrothermal alteration. Implementation of
machine learning (ML) and artificial intelligence (AI) technologies
for predictive-prospecting constructions based on the integration of
geophysical and geochemical data. The concept of creating a
"Digital Twin" of a deposit and the implementation of Building
Information Modeling (BIM) technologies in mining. Problems of
standardization and verification of large geological datasets.

C3

* - zamomasiercst Tonbko o OUHOM dopme obyuenus: JIK — rexyuu,; JIP — nabopamoprvle pabomei; C3 — npakmuueckue/ceMunapcxue 3ansamus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

Aynuropus Ui IPOBEIEHUS 3aHATUN
CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U
WHAMBUYalbHbIX KOHCYJIbTAlMH, Tekyiiero | Komneknus yueGHbIX
KOHTPOJIA U POMEKYTOYHOM aTTECTALUH, F€OJIOTMYECKUX KapT.
OCHAIICHHAs] KOMILJIEKTOM Komnexkuust MuHEpaioB u
CHeIUaIu3upPOBaHHON MeOen U TOPHBIX IOPOI.
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.

CemuHapckas

Aynauropust Uil CaMOCTOSITENILHOM padoThI
o0y4Jaromuxcs (MOXKeT MCIIOIb30BATHCS IS
NPOBECHUS CEMUHAPCKUX 3aHSATHU
KOHCYJIBTAINi ), OCHAIIEHHAS KOMIIEKTOM
CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ gocrynoM B QUOC.

Hns

CaMOCTOSITEIILHOM
paboTsl

* - ayAnTOpUS YIS CaMOCTOsTEIbHON paboThl oOy4atomuxcs ykassiBaetcst OBSA3ATEJIBHO!

7.  YUYEBHO-METOJAMYECKOE W HWH®OPMALIMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcnosHas tumepamypa:

1. epraues, A. JI. DxoHoMuKa Heaponoab3oBaHus. OneHka 3pPpexTuBHOCTH
UHBeCTULUH : yueOHUK Juis By3oB / A. JI. [lepraues, C. M. llIBer. — 2-e u3a., ucmp. U 101, —
Mocksa : UznatensctBo FOpaiit, 2020. — 209 c. — (Briciiee o6pazoBanue). — [SBN 978-5-
534-07591-5. — Texkcr : anexkTpoHHbIH // O6pazoBatenbHast miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/451629

2. 'eonorust © MECTOPOXKACHHSI MTOJIE3HBIX UCKOMAEMBIX : yueOHOe mocodue /i By30B /
K. B. Cemunckuii, I'. JI. Mansuesa, U. H. Cemeiikun, M. B. fIxuHo ; mox o6ur. pexn. K. B.
CeMuHCcKOr0. — 2-€ u3f., ucnp. u gon. — M. : UzgarensctBo IOpaiit, 2018. — 347 c. —
(Cepus : YuuBepcuretsl Poccun). — ISBN 978-5-534-07478-9. — Pexxum noctyna :
www.biblio-online.ru/book/1DF31DE8-685C-4F8D-A9D8-9969EC18C5B8

3. KopobGeitnukos, A. @. I'eonorus. [Iporno3upoBanue 1 MOMCK MECTOPOKIACHHM
MOJIE3HBIX UCKOMAEMBIX : yUeOHUK JuId OakanaBpuata u maructpatypsl / A. @. KopoOeitHuKOB.
— 2-e u3na., ucnp. u gon. — M. : U3parenscro FOpaiit, 2018. — 254 ¢. — (Cepus :
Yuusepcuretsl Poccun). — ISBN 978-5-534-00747-3. — Pexum noctyna : www.biblio-
online.ru/book/FF44F535-EBFF-4634-A5B8-4CF5514B6EAE.

Hononnumenvras aumepamypa:

1. Xaun B.E. OcHoBHBIE Tpo0GsieMbl coBpeMeHHOM reosioruu. M.: Hayunsrit mup, 2013.
348c. (ObC PY/IH IleuatHble u3nanus)

2. Jlo6koBckuii JI.M., Hukumuna A.M., Xaun B.E. CoBpeMenHbIe TpoGieMbl
IFE€OTEKTOHUKHU U reognHaMukH [ Tekct]. - M.: Hayunsiit mup, 2004. - 612 c. - (Hayunoe
uznanue). - [ISBN 5-89176-279-X: 0.00. (ObC PY/IH I[leuaTnbie n3nanus)

3. Xaun B.E. OcHoBHBIE TIp0OI€MBI COBpeMeHHO# reosoruu. Hayunsiit Mup, Mockaa,




2003 r., 348 c., ISBN: 5-89176-218-8. Pexxum noctyna: http:// www.geokniga.org/books/2458.

4. Xaun B.E., Koponosckuii H.B. Ilmanera 3emis. Ot sigpa 10 nonocepsl. YuedHOe
nocobue, M. 2007 r., 244 c., ISBN: 978-5-98227-261-4. Pexxum ngocryna:
http://www.geokniga.org/books/5534.

5. Xawnd B.E., Jlomusze M.I". 'eoTeKTOHMKA C OCHOBAaMHU re0JMHAMUKH. YueOHHuK. M.
KV, 2005 r., 560 c., ISBN: 5-98227-076-8. Pexxum nocryna:
http://www.geokniga.org/books/1798

6. Beiconkwmii B.I1. [IpoGieMsl uctopun 1 METOI0JIOTHH Teosiorndeckux Hayk. M. Henpa,
Mocksa, 1977 1., 280 c. Pexxum noctymna: http://www.geokniga.org/books/19789
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJEHTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHo-0mOMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas oudimoreka onnaita» http:// www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynbTant crynentay www.studentlibrary.ru

- OBC «3nanmym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Pocreonorwust https://www.rosgeo.com/ru

- @epepanbHOE areHTCTBO M0 HEIPOIoib3oBanuio http://www.rosnedra.com

- MuHMCTEPCTBO MPUPOIHBIX PECYPCOB U dKonoruu Poccuiickon @enepanyun
http://www.mnr.gov.ru

- BCETEN www.vsegei.ru

- l'opHas sHumKIONE MU (JIEKTpOHHAs Bepeusi) http://www.mining-enc.ru

- UMI'PD https://www.imgre.ru

- THUT'PA www.tsnigri.ru

- UnopmannoHHO-13/1aTeNbCKUI LIEHTP 110 T€0JIOTUH U HEAPOIIOIb30BaHUIO
(I'eomndopmmapk) http://geoinform.ru

- Bce o reomorun www.geo.web.ru

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 0a3za nannsix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 013 camocmosmenvhol pabomsl 00y4AOWUXCs NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuit mo quCHMIinHe « AKTyanbHbIE TPOOIEMBbI HEAPOTIOIH30BAHUS.

* - Bce yueOHO-METOMYECKHEe MaTepHajbl Il CAaMOCTOSATENIbHOW paboThl 00yYarOLIXCs
pa3MenarTcs B COOTBETCTBUHM € JAEHCTBYIOIIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYUC!



PA3PABOTYUK:

Horuent kadenapsr
HEJIPOIIOIB30BAHUS U
He(TerazoBoro jaena

Pomepo bappeneuea
Moucec Dcay

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit
HEAPOMOIb30BaHUS U
He(Tera3oBoro jena

Tloonuce

Damunus U.0.

KotenbHukoB Anekcanap
EBrenneBnu

JHonoicnocms BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenyromnuii kageapoit
HEAPONOJIb30BaHUS U
He(Tera3oBoro jena

ITloonuco

Damunus U.0.

KorenbHukoB Anekcanap
EBrenneBnu

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



