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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumnuHa «AKTyalbHbIe TPOOJIEeMbl HEAPOIOIb30BAHUS U MOATOTOBKH CIHEIHAIMCTOBY
BXOJIUT B MHporpammy creuuanurera «Mapkiueigepckoe aeno» mno HampasieHuto 21.05.04
«l'opHoe neno» u wum3ydaercs B 6 cemectpe 3 kypca. ucnummuny peamusyer Kadenpa
HE/IPOIIONIb30BaHMs M He(Tera3oBoro jena. J[ucuumianmHa COCTOMT W3 S5 paslelioB U 8 TeM H
HaIpaBlieHa HA U3YYEHHE COBPEMEHHBIX MpobiieMax B 00IaCTH HEAPOIOIb30BaHUS U MOATOTOBKH
TOPHO-T€0JIOrMYECKHUX KaJpOB 110 OCHOBHBIM Hay4YHBIM HaIpPaBJICHUSIM.

Lenpto ocBoeHus AMCUMIUIMHBI  SIBISIETCS  JaTh  CTyJAeHTaM  (yHIaMEHTaJlbHbIE
NPEJCTaBICHUS O COBPEMEHHBIX IpoOieMax B OO0JIACTH HEAPOIOIb30BaHUS IO OCHOBHBIM
HAay4YHbIM HamNpaBlIEHUSM, U METOJaM HX pPEIICHHUS C MO3UIMI CYIIECTBYIOIIUX KOHIEHIH,
Pa3BUBAEMBIX BEIYIIMMH OTCUYECTBEHHBIMH M 3apyOeKHBIMH YUYEHBIMH, JaTh MPEACTaBICHUE 00
aKTyaJIbHBIX BONpOcax B 00JIaCTU MOATOTOBKM CIELUUATMCTOB Ui TOPHO-TE€OJIOTHYECKOM
OTpaciiu..

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHME JUCLUUIUIMHBI «AKTyalbHblE IPOOJIEMbl HEAPOINOJIb30BaHUS M IOJITOTOBKU
CIELIMAIIMCTOB» HaNpaBlIeHO Ha (opMUpOBaHUE Yy OOyYaroIUXCs CIEAYIOIIMX KOMIETEHIUH
(4acTu KOMIETEeHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
OIIK-20.1 3HaeT 00beKTHI CBOEH MPOheCCHOHATHHOM
Cnoco0eH yJacTBOBaTh B JIeSITeNIbHOCTH, 00pa3oBaTeIbHbIe MPOTPaMMBbI CIIEIIMATBHOCTU
pa3paboTKe U peau3aluu I'opHoe neno;

obpazoBatenbHbIX porpamm B |OITK-20.2 YMeeT ucnonb30BaTh CrielMaibHbIe HAYUYHbIC 3HAHUS B

OIIK-20 M . .
cdepe cBoeit mpodeccHoHaNBHON |pa3paboTKe MPEIIoKEHUH 10 pean3alimg;
JIeSITENIbHOCTH, UCTIOJB3YS OI1K-20.3 BrnageeT HaBBIKaMH Pa3pabOTKH MPEUIOKEHHUIH 1O
CrelaIbHble HAyYHbIC 3HAHUS |COBEPIICHCTBOBAHHUIO 00pa30BaTEIbHON MIPOTPaMMBbI
CHELNATN3ALIH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumnnuHa «AKTyalbHble TPOOJIEMbl HEAPOTOIb30BAHUS U TMOJATOTOBKHU CIIEIIUATHCTOBY
OTHOCUTCS K oOs3aTenbHOM yactu Onoka 1 «Jlucuummuubel (MoOmaynu)» oOpa3oBaTeIbHOM
MIPOrPaMMBI BBICIIIETO 0OPa30BaHHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydaroIIMecs TakKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIUIAaHUPOBAHHBIX ~ PE3yJbTaTOB  OCBOCHUS  JUCHUIUIMHBI  «AKTyallbHble  TPOOJIEMbI
HEJPONOIb30BaHUS U MOATOTOBKH CIIELIUATHCTOBY.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmayrowux O0CMUICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocnexyommue
HIngp Hanvenosanue HHCEI/IZ:IHI/IHLI?,MOIII:)’JIM nncunnnnﬁil/ﬁloaynn
9 9

KOMIETEHITH NMPaKTHKU* NMPaKTHKU*

CriocobeH y9acTBOBATh B ABTOMaTH3UPOBAHHBIE
OIIK-20 pa3paboTke U peaan3anuu CHCTEMBI MapKIIeHIepCKO-
00pa3oBaTeNBHBIX Te0e3MUECKOr0 00ECTICUCHHUS;

BBGJ]CHI/IG B CIICUAJIBHOCTD,
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IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIM nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

nporpamm B cdepe cBoeit
poheCCHOHATBHOM
JIeSITeIIbHOCTH, UCTIONB3YS
CrielHAbHbIC HAYYHbIC
3HAHUS

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




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OGH_IaSI TPYAOCMKOCTb AUCHUILIIMHBI ((AKTyaJIBHBIe HpO6JICMBI HCAPOIIOJIb30BaHUA W MOATOTOBKH CICIHHUAIIMCTOB» COCTABJIACT «3» 3a4eTHEIC
CAMHHUIBI.

Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam o0C80eHUs 00PA308aMeNbHOlU NPOSPAMMbL 8blCUe20 00paA308aHUs Oisi OYHOU (HOopMbl
00yueHus..

Buja yuye6Hoii padoThI BCEI'O, ak.u. CeMec6T P(-bD)
Konmaxmmnas paboma, ax.u. 51 51
Jlexmmu (JIK) 0 0
JlaGoparopusie padotsl (JIP) 0 0
[Ipaktudeckue/cemuaapckue 3auatus (C3) 51 51
CamocmosmenvHas paboma 0by4aowuxcs, ax.u. 57 57
Konmponw (sx3amen/3auem ¢ oyenxou), ax.u. 0 0
Oo0masi TpyA0eMKOCTb M CLHUIITHHBI aK.4. 108 108
3a4.e/. 3 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bug
HaunmeHoBaHme TEMBbI Coaep:xkanue TeMbl yueOHOM
padoThI*

Homep HaumenoBanue pasaena
pasjaena JUCHHUTIIIHHBI

The discipline examines current challenges in geology, mineral
resource management, and specialist training. Purpose: to form a
systematic understanding of fundamental and applied problems in
subsoil use, their connection with sustainable development, digital
transformation, and environmental safety. Objectives: analyze the
Introduction to the discipline. Purpose and structure of scientific problems in geology; study conditional,
objective. technological, and geo-ecological issues; explore digital
technologies in subsoil use; identify key areas for improving
specialist training. Relevance: depletion of easily accessible
deposits, environmental constraints, transition to a "green
economy", digitalization of geological data, and shortage of
Introduction to Modern qualified personnel

1.1 C3

Paznen 1 |Problems of Geology and A scientific problem is a contradiction between existing knowledge
Subsoil Use and new facts that require explanation or between a societal need
and the impossibility of satisfying it with current methods. Structure
of modern problems in geology and subsoil use: fundamental
(scientific — origin of mineral deposits, geodynamics, stratigraphy),
The concept of a scientific problem in geology |applied (technological — extraction, processing; conditional — cut-
1.2 |and subsoil use. Structure of modern problems |off grades, reserves classification), geo-ecological (environmental C3
in geology and subsoil management. impact, land rehabilitation, water protection), economic (investment
attractiveness, pricing, taxation), social (indigenous peoples' rights,
labor conditions), educational (training quality, digital skills).
Hierarchy: global (climate change, resource depletion), regional
(water scarcity in mining areas), local (specific deposit
development).

Stratigraphy: creation of a unified international chronostratigraphic
scale; correlation of Precambrian sections lacking fossils;

Problems of separate sciences: stratigraphy, integration of chemostratigraphy (6"3C, $'®0), magnetostratigraphy,
metallogeny and mineralogy, geodynamics and |cyclostratigraphy. Metallogeny and Mineralogy: forecasting new
geotectonics, formational analysis, historical ~ |types of mineral deposits (deep-seated, non-traditional); rare earth
geology. elements (REE), lithium, cobalt, graphite for green energy;
mineralogy of deep levels of the Earth (lower crust, mantle).
Geodynamics and Geotectonics: plate tectonics vs. plume tectonics;

Fundamental problems of
Pa3nen 2 |classical geology and its 2.1
separate sciences.

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

nature of intraplate magmatism; mechanisms of continental rifting;
origin of subduction zones. Formational Analysis: reconstruction of
paleogeodynamics and paleoclimate based on rock formations
(flysch, molasse, ophiolites, evaporites). Historical Geology: causes
of mass extinctions (end-Permian, end-Cretaceous); relationship
between biosphere evolution, climate, and tectonics; Precambrian
paleontology (Ediacaran biota). General problems: insufficient
knowledge of deep geospheres (lower crust, mantle), ambiguity of
geodynamic reconstructions, need for new geochronological data.

2.2

Solutions of conditioning, technological and
geo-ecological problems of subsoil use.

Conditioning problems (cut-off grades, reserve classification):
establishing minimum industrial grades for ores (balance vs. off-
balance reserves); optimization of cut-off grades based on market
prices, technology, and costs; transition to digital resource
classification (UNFC — United Nations Framework Classification).
Technological problems: development of low-grade and refractory
ore processing (gold in sulfides, deep-seated ores); hydrometallurgy,
bioleaching; waste-free technologies (tailings reprocessing); deep
mining challenges (high rock pressure, temperature, water inflow).
Geo-ecological problems: minimizing environmental impact (land
disturbance, water pollution, air emissions); tailings storage facility
safety (prevention of dam failures — Brumadinho, Karamken);
mine water treatment; carbon footprint reduction (transition to
electric mining equipment, renewable energy); land rehabilitation
and biological reclamation; preservation of biodiversity. Solutions:
digital modeling, automation, "green" technologies, ESG principles
(Environmental, Social, Governance), circular economy (recycling
of mining waste).

C3

Paznen 3

Fundamental problems of
search for new mineral
deposits and conservation.
Ecological functions of
lithosphere, atmosphere and
hydrosphere.

3.1

Conditional, technological and geo-ecological
problems in finding and exploring mineral
deposits (the concept of mineral resources).

Concept of Mineral Resources: classification by degree of
exploration (identified — measured, indicated, inferred;
undiscovered — prospective, speculative), by economic viability
(economic, marginally economic, sub-economic). Conditional
problems in exploration: determining optimal sampling density,
methods for complex deposits (disseminated ores, vein zones),
errors in resource estimation (geostatistics, Kriging). Technological
problems in exploration: deep exploration methods (geophysics —
MTZ, 3D seismic; geochemistry — deep halos; deep drilling up to

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

3-5 km), exploration under cover (sedimentary cover, volcanic
rocks), prospecting for "blind" ore bodies (no surface expression).
Geo-ecological problems in exploration: minimizing landscape
disturbance during trenching and drilling (low-impact drilling,
winter roads), disposal of drilling waste (cuttings, fluids),
restoration of seismic lines and drill pads, protection of water
sources from exploration activities. Concept of "social license to
operate" — community acceptance of exploration.

32

Modern problems of preservation of ecological
functions of lithosphere, atmosphere and
hydrosphere in the areas of exploration of any
type of mineral resources.

Ecological functions of the lithosphere: resource (mineral raw
materials, land), geodynamic (stability of the geological
environment), geochemical (migration and dispersion of elements),
geophysical (natural fields). Threats: depletion, pollution, activation
of hazardous processes (landslides, subsidence). Atmosphere:
climate change (CO:z emissions from mining and processing), dust
emissions (during blasting, drilling, ore transportation), methane
emissions (coal mining), sulfur dioxide (smelting). Hydrosphere:
water consumption (dewatering of mines, processing plants), acid
mine drainage (AMD — oxidation of sulfides — sulfuric acid —
leaching of heavy metals), groundwater depletion (mining below
water table), pollution with cyanides, reagents, oil products.
Preservation problems: development of closed water cycles,
treatment of mine water (active and passive methods — wetlands),
backfilling of underground voids (reducing subsidence and water
pollution), reclamation of tailings (capping, phytoremediation),
carbon capture and storage (CCS), transition to low-carbon mining
technologies. Global initiatives: UN Sustainable Development
Goals (SDG 6 — clean water, SDG 13 — climate action), Paris
Agreement (reduction of CO2), ICMM (International Council on
Mining and Metals) principles.

C3

Paznen 4

Digital subsoil use and digital
technologies in geology.

4.1

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

Digital economy in geology: transition from analog (paper maps,
reports) to digital databases (geological, geophysical, geochemical).
Digital twins of mineral deposits — 3D geological models
integrated with mining planning. Digital technologies: GIS
(ArcGIS, QGIS) — spatial analysis, 3D mapping; remote sensing
(satellite imagery, InNSAR — deformation monitoring); machine
learning and Al (prospectivity mapping, geochemical anomaly

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

detection, lithological classification from geophysical data); big data
(integration of multi-source data — drilling, geophysics,
geochemistry); cloud computing (data storage, collaborative
interpretation); blockchain (traceability of conflict minerals,
certification of supply chains); Internet of Things (IoT) — real-time
monitoring of drilling, seismic activity, tailings dams; virtual and
augmented reality (VR/AR) for training and visualization.
Challenges: data heterogeneity, lack of unified standards, data
security, digital literacy of personnel, high cost of implementation.
Examples: automated mineralogy (QEMSCAN, MLA), Al-based
drill core logging, predictive exploration targeting (Randall,
GoldSpot).

Paznen 5

Training in the field of subsoil
use.

5.1

Topical issues of training specialists in the
field of subsoil use (geology, mining)

Challenges in education: gap between academic knowledge and
industry needs (outdated curricula, lack of practical skills); rapid
technological change (digitalization, automation, Al) — need for
continuous learning; shortage of qualified teachers (aging faculty,
low salaries); decline in student interest in geological professions
(low prestige, difficult working conditions, remote locations). Areas
for improvement: updating curricula (adding data science, machine
learning, GIS, remote sensing, ESG principles); practice-oriented
learning (field training, internships at mining enterprises, real
projects); development of digital skills (working with databases, 3D
modeling, programming (Python for geologists)); international
cooperation (double-degree programs, student exchanges, English
for professional communication); lifelong learning (professional
development courses, online education (Coursera, EdX), corporate
training centers). Soft skills development: project management,
teamwork, critical thinking, communication, leadership. Examples:
Society of Economic Geologists (SEG) student chapters, industry-
academic partnerships (universities + mining companies), digital
field camps (virtual mapping). Forecast: demand for geo-data
scientists, machine learning specialists in geology, remote sensing
geologists, environmental geologists.

C3

* - 3anonHsiercst Tobko o OQOUHOM dopme obyuenns: JIK — nexyuu; JIP — nabopamophvie pabomoi,; C3 — npakmuuecKue/cemMunapcrue 3aHamusl.




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

Ayanutopus 1 NPOBEICHUS 3aHSATUIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHJIUBUYaTbHBIX KOHCYJIbTAIIUMA, TEKYIIETO
KOHTPOJIS U IPOMEXKYTOYHOU aTTECTaIlUH,

CemuHapckas
OCHAIIICHHAsI KOMILJIEKTOM
CHeIUaIu3upPOBaHHON MeOen U
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tins o0yyaromuxcs (MOXKET UCTIOIb30BATHCS IS
. | IpOBeEeHNs CEMUHAPCKUX 3aHATUN U

CaMOCTOSITENILHOM 9

KOHCYJIbTAIMi ), OCHAIIIEHHAs KOMILIEKTOM
paboTsl

CIIeMaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ gocrynoM B QUOC.

* - ayAnTOpUS YIS CaMOCTOsTEIbHON paboThl oOy4atomuxcs ykassiBaetcst OBSA3ATEJIBHO!

7.  YUYEBHO-METOJAMYECKOE W HWH®OPMALIMOHHOE OBECHEYEHME
JTACHMIUINHBI

OcnosHas tumepamypa:

1. Dergachev A. L. Economics of Subsoil Use. Evaluation of investment efficiency : a
textbook for universities / A. L. Dergachev, S. M. Shvets. - 2nd edition, revised. and
supplementary - Moscow : Publishing House copyright, 2020. - 209 c. - (Higher Education). -
ISBN 978-5-534-07591-5.

2. Hain V.E. Main problems of modern geology. Moscow: Scientific World, 2013. 348c.
(RUDN EBS Printed editions)

Hononnumenvnas aumepamypa:

1. Hain V.E. Main problems of modern geology. Nauchny Mir, Moscow, 2003, 348 p.,
ISBN: 5-89176-218-8. Access mode: http://www.geokniga.org/books/2458.

2. Vysotsky B.P. Problems of History and Methodology of Geological Sciences. M.
Nedra, Moscow, 1977, 280 p. Access mode: http://www.geokniga.org/books/19789

3. Yalbulganov, A.A. (2017). Subsoil Use Payments and Their Functioning Regimes: the
Experience of Legal Regulation in the Russian Federation. Institutions & Transition Economics:
Political Economy eJournal.

Pecypcol ungopmayuonno-menekoMmMyHuKayuonnou cemu « Mumepnemy:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnexkTpoHHo-6ubmorteunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant ctyaenray www.studentlibrary.ru




- OBC «Tpouukuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBbI
- QJIGKTPOHHBIN (POH]I] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
- http://www.rosnedra.com
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nekuuii mo qUCIHILTUHE « AKTyaTbHBIE POOIEMBI HEAPOTIOIH30BAHUS H
MOJITOTOBKH CIICIIHAJIHCTOB.

* - Bce yueOHO-METOMYECKUEe MaTepHuajbl s CaMOCTOSATENIbHOW paboThl 00yYarOLINXCs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOIUM HOPsAKOM Ha cTpaHule aucuuiuinasl B TYUC!
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PA3PABOTYUKMU:

Horuent kadenapsr
HEJIPOIIOIB30BAHUS U
He(TerazoBoro jaena

Pomepo bappeneuea
Moucec Dcay

Jonoxcnocmo, BYIT

3aBenyromuii kadeapoit

Tloonuce

Damunus U.0.

KotenbHukoB Anekcanap

HEAPOIIOJIB30BaHUA U EBrenneBuu
He(TerazoBoro jaeia
Honocnocms, BYIT Tloonuce Damunus 1.0

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit
HEJIPOIIOJIb30BAHUS U

KorenbHukoB Anekcanap

He(1)Tera3030ro aeia EBrenbeBuu
Honoscnocmo BYIT ITloonucw @amunus U.0.
PYKOBOJIUTEJD OII BO:
JotneHT Kadenps

HEJIPOTIOJIb30BAHUS U
He(Tera3oBoro gena

I'opOynoBa Haranbs
Huxomaesna

[Hoaxcnocms, BYIT

Ioonuce

Damunus U.0.
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