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1. DISCIPLINE (MODULE) GOAL

The objective of mastering the discipline «Geophysics» is to prepare for surrender
candidate exams, and same the acquisition of knowledge, skills and experience in obtaining by
graduate students’ knowledge about the physics of the Earth, geophysical methods of its study and
their application in prospecting and exploration of mineral deposits.

The main objectives of the discipline are training of postgraduates in the skills of
processing and interpretation of geophysical measurement results using various computer
modeling methods, skills of geophysical monitoring of geological structure and field development,
including in solving environmental problems, as well as skills of practical application of various
measuring instruments, technologies, observation and geophysical data collection systems,
geophysical radiating and measuring systems. While training postgraduates also receive
knowledge about the basics of prospecting and exploration for oil, gas and solid minerals, as well
as practical skills to substantiate the most promising areas for laying new prospecting and
exploration wells, staging additional types of geophysical work to study the geological structure
of the studied area of subsoil and skills of geophysical support of operational work in the
conditions of mining enterprises.

2. REQUIREMENTS TO PHD-STUDENTS ON FINISHING THE COURSE

Mastering the discipline "Geophysics" is aimed at preparing for the candidate's
examinations, as well as mastering the following competencies:

- knowledge of conditions of formation of mineral deposits

- ability to forecast and assess the prospects of their industrial development based on
geological and geophysical methods

- ability to carry out geological and economic evaluation of deposits using mathematical
modeling methods

- knowledge of methods of processing and interpretation of the results of geophysical field
measurements as applied to geophysical exploration

- ability to analyze large volumes of multidimensional, multi-parameter and heterogeneous
geophysical data

- Ability to conduct geophysical monitoring of geological structure and field development

- Ability to use geological and geophysical data to build digital geological,
hydrodynamical, geomechanical, geodynamical and other models of the geological environment
and fields

- ability to read and draw up structural maps and geological sections, calculate and analyze
basic geostatistical data characteristics, describe oil and gas deposits correctly, analyze oilfield
data, exploration drilling data and well geophysics data

- the ability to use technical means and technologies of geophysical support of well logging,
geological-technological and workover operations.

- skills of working with spreadsheets, text and graphic editors, skills of designing
engineering geological graphics (maps, sections).

- ability to control the development of mineral deposits based on the data of surface and
well geophysical surveys, including monitoring of hydraulic fracturing of reservoirs. ...

3. WORKLOAD OF THE DISCIPLINE AND TYPES OF ACTIVITIES
The overall workload of the discipline «Geophysicsy is 3 credit units (108 academic hours).

.. Total Semesters

Types of activities ac. hrs. 3
Classroom activities (total), including: 60 60
B TOM YHUCJIE!
Lectures (LC) 30 30
Laboratory activities (LA) — —
Practical lessons/Seminars (PC) 30 30
Independent work 48 48




Intermediate certification (test with assessment/exam) 36 36
ac. hrs. 108 108
Overall workload crodits 3 3
4. CONTENT OF THE DISCIPLINE
Name of the discipline Type of
section Contents of the section (topic) study
work
Section 1: Physical Topic 1.1. The force of gravity. Reductions of the force of
bases of geophysical gravity. Anomalies of gravity. Density of rocks - physical
methods parameter of gravity exploration efficiency.
Topic 1.2. The main elements of the magnetic field.
Magnetization of rocks and ores. Magnetic susceptibility
of rocks and ores. Residual magnetization of rocks and
ores.
Topic 1.3. Specific electric resistance of rocks. LC. PC
Electrochemical activity and polarizability of rocks. ’
Dielectric and magnetic permeability. Topic 1.4
Fundamentals of elasticity theory. Thermal and optical
properties of rocks. Theme Topic 1.5 Natural
radioactivity. Radioactivity parameters. Nuclear-physical
properties of rocks.
Topic 1.6. Physical and geological classification of well
geophysical surveys
) ) Topic 2.1. Gravimetric and magnetometric methods LC, PC
Section 2: Geophysical . . .. )
research methods Topic 22 Electrometric and seismic methods Topic 2.2.
Geophysical well surveys
Section 3: Methods of |Topic 3.1. Types of approximation of geophysical fields. | LC, PC
processing and Topic 3.2. Methods of building approximation models.
interpretation of results
of geophysical field
measurements
Topic 4.1. Qualitative complex interpretation. Pattern| LC, PC
recognition in the presence of reference objects.
Classification of geological objects on the principles of
self-learning
Section 4: Modern Topic 4.2. Quantitative complex interpretation. Geological
technologies of interpretation of complex geophysical data. Study of
complex analysis and  |morphology and position of objects. Study of material
interpretation of composition.
geophysical data Topic 4.3. Regional geophysical studies. Geological
mapping. Combination of geophysical methods in
prospecting for metallic mineral deposits. Combination
of geophysical methods for prospecting and exploration
of hydrocarbon deposits.
Topic 5.1. Density, electrical, radioactive, thermal LC, PC

Section 5: Petrophysics
in oil, gas and ore
geophysics

characteristics, and permeability of sedimentary rocks.
Change of petrophysical properties during metamorphic
processes. Definition and classification of petrophysical
models. Modern laboratory methods of determining




4

physical properties of specific samples of sedimentary
and crystalline rocks.

Topic 6.1. The concept of computer model. Types of| LC, PC
models. Block diagrams of solving typical geological
problems. Stages of mathematical modeling process.
Decomposition of the initial problem. Typical tasks of
geophysical data analysis. Recognition methods. Decisive
rules of recognition.

Topic 6.2. Methods of cluster analysis. Solving
classification problems of oil and gas and ore geology
using cluster analysis methods. Theoretical foundations of
neural network modeling.

Topic 6.3. General provisions for coupled modeling.
Geometric uncertainty. Uncertainties of static and
dynamic models. Approaches to estimation of modeling
uncertainties

Topic 7.1. The concept of linear problem. Initial model.| LC, PC
Parameterization of the environment. General concepts.
Discretization of continuous nonlinear inverse problems.
Linearization of nonlinear inverse problems. Notion of

Section 6: Computer
modeling in oil and gas
and ore geophysics

Section 7: Modern correctness of problems. Influence of observation error on
geophys1gal the solution results.
technologies Topic 7.2. Instability of inverse problems. Incorrectness

of inverse problems. Existence and uniqueness in
inverse problems of geophysics. Ways of overcoming
incorrectness. Conditionally correct formulation of
inverse problems.

Section 8: Geological LC, PC
and geophysical Topic 8.1. Logging methods

methods of control over |Topic 8.2. Vertical seismic profiling

oil and gas field Topic 8.3. Nuclear magnetic resonance methods

development

S. EQUIPMENT AND TECHNOLOGY SUPPORT REQUIREMENTS
Specialized educational
/ laboratory equipment,
Room Type Room Equipment software and materials
for mastering the
discipline
Class for Seminars | Room for seminar-type classes, equipped with | Not necessary
a set of specialized furniture, board (screen)
and technical / multimedia gadgets
Self-Work Class | Room for self-working (can be used for Not necessary
lecture and seminars activities), equipped
with a set of specialized furniture, board
(screen) and technical / multimedia gadgets
and computers with an access to EIPES

6. METHODOLOGICAL SUPPORT AND LEARNING MATERIALS

Main readings:

1. Coxonos, A. I'. T'eopusnveckne MeTOnbl MOUCKOB H Pa3BENKH MECTOPOXKACHUH
NOJIe3HBIX HMCKomaeMbix: ydeOHoe mocobme / A. I'. Coxonos, H. Yepnrix; OpenOyprckuit




rocyaapcTBeHHbl yHHBepcuTeT. — Openbypr: OpeHOyprekuii rocyJapCTBEHHBIN YHUBEPCUTET,
2015. - 144 c¢:. wun. - Pexum pgocryma: mno  noamucke. —  URL:
https://biblioclub.ru/index.php?page=book&1d=439082 — bubmuorp. B ka. — ISBN 978-5-7410-
1277-2. — TeKCT: 3A€KTPOHHBIN.

2. ®msuka 3emnu: yuebnoe mocodbue / A. I'. Cokonos, M. Hecrepenko, O. B. [Tonosa [u
ap.]; OpenOyprckuii rocymapcTBeHHbI yHHBepcHTET, OpeHOyprcKkuii HaydHBIA LEHTP
VYpaneckoro otraenenust Poccuiickoli Axamemmn Hayk. — Openbypr: OpenOyprekuii
rocynapcteeHHbill yHuBepcuret, 2014, — 103 ¢. — Pexum noctryma: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259122 — TekcT: 3IEKTPOHHBIMN.

3. Cokonos, A. I'. I'eopusudeckne MeTOObl TOUCKOB U PA3BEOKU MECTOPOXKIEHHI
NoJIe3HbIX HMcKomaeMmbix: ydeOHoe mocobme / A. I'. Coxonos, H. Yepnrix; Openbyprckuit
rocyaapcTBeHHbI yHHBepcuTeT. — Openbypr: OpeHOyprekuii rocyJapCTBEHHBINH YHUBEPCUTET,
2015. - 144 c¢:. wumn. - Pexum pgocryma: mno  noammcke. —  URL:
https://biblioclub.ru/index.php?page=book&i1d=439082 — bubmuorp. B k. — ISBN 978-5-7410-
1277-2. — TeKCT: 3AEKTPOHHBIN.

4. ®omenko, H. E. KommnekcupoBanue reopu3n4eckux METOAOB NMPH HHKEHEPHO-
SKOJIOTUYECKUX U3bIcKaHMsIX: yueOHuk / H. E. @omenko; FOxHbIi (enepanbHblil yHUBEPCUTET. —
Taranpor: FOxHbIit penepanbHbiii yHuBepcuTeT, 2016, — 291 ¢.: cxem., mi. — Pexxum nocryna: mo
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=493048 — bubnmorp. B kH. —
ISBN 978-5-9275-2344-3. — TekcT: 31€KTPOHHBIH.

5. I'paBumarHuTOpasBenka : JjadopatopHelii mpaktukyM : [16+] / asr.-coct. JI. C.
MkprusiH, B. C. Kpamapenko ; Ceepo-Kaskasckuii ¢penepanbubiii yHuBepcurer. — CTaBpOIONb:
Cesepo-Kaskasckuii @enepanpabiii yausepcurer (CK®VY), 2017. — 117 c.: cxem., Tadmu., wi. —
Pexxum noctyma: mo moamucke. — URL: https://biblioclub.ru/index. php?page=book&i1d=494697 —
bubmmorp.: ¢. 105-106. — TekcT: 37EKTPOHHBIN.

6. Eropos, A. C. I'eopuznueckue METOABI MOMCKOB U Pa3BEIKA MECTOPOXKACHUH: yueOHOe
nocodue / A. C. Eropos, B. B. I'mazynos, A. I1. CeicoeB ; mox penakiueit A. H. Tenernn. —
Canxkr-IlerepOypr: CanxrllerepOyprckmii ropHbii yHHBepcuteT, 2016. — 276 ¢. — ISBN 978-5-
94211-759-7. — TexcT: 3nekTpoHHBIH // DnexTpoHHO-Onbmmoreunas cucrema IPR BOOKS:
[cafiT]. http://www.iprbookshop.ru/71693 html

7. Cnacckuii b. A.I'epacumosa M. FO. CeiicmocTpaTurpadus:yieOHO-MeTOnHYIECKOe
nocobue/b. A. Cmacckmii, M. FO. T'epacumosa.-lIlepmp, 2012, ISBN 978-5-7944-1905-4 -1.
https://elis.psu.ru/node/14379

8. 3axapuenko, JI. M. I'eodpusndeckne mMeTonsl KOHTpouss paspadborku MIIU : yuebnoe
nocobue : [16+] / JI. . 3axapuenko, B. B. 3axapuenko ; Cesepo-KaBkasckuii (enepanbHbiii
yHuBepcureT. — CtaBponons: Cesepo-Kaskaszckuit @enepanbheiii yausepcuter (CKOY), 2017, —

249 c.. WJL. — Pexum aocTyna: o MOATIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=483081 — bubmumorp. B kH. — Tekcr:
3JIEKTPOHHBIM.

9. 3enussinckas, O. E. Ilerpopusuka: yuebnoe mocodue: [16+] / O. E. 3enussinckas |
Ceepo-KaBkasckuii  ¢enepanpubiii  yHHUBepcuteT. — CraBpomnons: Cesepo-KaBkasckuii

Denepanbubiii yHuBepcuter (CKDVY), 2015, — 111 c.: mn. — Pexxum gocTyma: mo MOAINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=457781 — bubmuorp. B kH. — TekcT:
3JIEKTPOHHBIM.

10. Cuanmcsn, 3. C. Ilerpodusuyeckne ocuoBel [ MC : yueOHOe mocobue / 3. C.
Cuanmncss, B. B. IIbixanos, B. B. Kynunos ; FOxxablIi penepanbHblil yHUBEpCUTET, ACTpaxaHCKUH
rOCYAapCTBEHHbI TEeXHWYEeCKHi yHuBepcuteT. — PocroB-na-[ony: HOxHbli (enepanbHbiii
yHusepcurer, 2013. — 124 ¢ — Pexum pocryna: mno nogmnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=241169 — 6ubmmorp. c: C. 97-98 — Texkcr:
3JIEKTPOHHBIH. . ..




Additional readings:

Uepenannes, A. C. Anmapatypa MoOpckod rpaBumerpun:. ydebnoe mocodbue / A. C.
Uepenanues, E. E. Hecriopuna ; IOxHbli ¢enepanbHbiii  yHHBEpcuTeT, HWHXEHEpHO-
TeXHOJOrn4eckas akagemust. — Taranpor: FOsxHerii ¢enepanpHbii yauBepcuret, 2016, — 62 c.:
CXEM., U1 — Pexum OOCTyMna: o MOATNCKE. — URL:
https://biblioclub.ru/index.php?page=book&1d=492990 — bubmuorp. B ku. — ISBN 978-5-9275-
1981-1. — TeKCT: 3AEKTPOHHBIN.

2. Ilonesas reodpusuka. CeficMopasBeka M HHTEPIIPETALIUS MATEPHAJIOB CEHCMOPa3BEAKH:
npakTukyMm / aBT.-cocT. A. A. IlarmopotHas, C. B. [loranosa; Cesepo-Kaskasckuii ¢penepanbHbIi
yHuBepcuret. — Ctaponons: Cesepo-Kaskasckuit @enepanbheiii yausepcuter (CKDY), 2017, —

107 o WJI. — Pexum aocTyna: 1o MOATIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=467191 — bubmuorp. B kH. — Tekcr:
3JIEKTPOHHBIM.

3. KBecko, b. b. OcHOBBI reon3n4eckix METO0B UCCIENOBAHNUSA HE(PTSHBIX U Ta30BBIX
ckBakuH: yuedbHoe nocodue / b. b. Keecko, H. I'. Kecko, B. I1. MepkynoB. — Mocksa, Bonorna:
Ungpa-Unxenepus, 2018. — 229 c.: un. — Pexum pocrynma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=493813 — bubnuorp.: ¢. 224-225. — ISBN 978-5-
9729-0208-8. — TeKCT: 3AEKTPOHHBIN.

4. Cnacckuii b. A., T'epacumoBa U. 0. Teoperuueckme OCHOBBI 00pabOTKH
reopU3NUECKUX MAaHHBIX. ydeOHOe mocobue IJisi CTYAEHTOB T'eOJOTHYECKOro (haKyJbTeTa,
oOyuarommxcs no cneunanbHocty "['eodpusuka"/b. A. Cnacckmii, M. FO. I'epacumosa.-Ilepms:
WsparenscrBo Ilepmckoro rocynapcrseHHoro yHusepcutera, 2011, ISBN 978-5-7944-1619-0.-
190.

5. Muttonnnaa M. FO. KomnbroTepHble TEXHOJOTHH B reoH3uKe: y4eOHO-METOANYECKOe
nocobue/H. IO. MurtronuHa.-Ilepmp, 2012, ISBN 978-5-7944-1902-3 .-1.
http://www.campus.psu.ru/library/node/25563

6. Honrane A. C., Kocrunein B. 1. I'paBupassenka: crnocoObl ydera BIUSIHHUSA penbeda
MeCTHOCTH: y4yeOHOe mocobue sl CTYAeHTOB crenuanbHocTH '"I'eodusuka’, OGakamaBpoB u
maructpoB Hanpasienus "I'eonorus"/A. C. Honrans, B. M. Kocruusia. -ITepmp, 2010, ISBN 978-
5-7944-1483-7.-88.-bubnuorp.: c. 82-85

7. Xmenesckoii B. K. Koctuupsia B. 1. OcHOBBI reopu3nuecKuX METOOB: YUEOHUK IS
CTyZI€HTOB BYy30B, oOy4aromuxcs rno cnenuaipbHoctn 020302 "T'eodusuka"/B. K. Xmenesckoii, B.
U. Kocrunein.- [Tepmb:Uzn-so Ilepm. roc. yH-12,2010, ISBN 978-5-7944-1428-8 -1.-bubauorp.:
¢. 397-399 http://k.psu.ru/library/node/201798

8. I'epuranok JI. A. Marautopa3Benka: y4eOHHK [T CTyI€HTOB BY30B IO CIIEIIHATbHOCTH
"T'eopmsuxa"/JI. A. I'epmanok.-Ilepmp,2011, ISBN 978-5-7944-1740-1.-421.

Internet sourses:
ELS RUDN University and third party EBS, to which university students have accessbased
signed contracts:
— RUDN Electronic Library System, http://lib.rudn.ru/MegaPro/Web ;
— ELS University Library Online, http://www biblioclub.ru ;
— EBS Urayt, http://www biblio-online.ru ;
— ELS Student Consultant, http://www .studentlibrary.ru ;
— EBS Lan, http://e lanbook.com ;
— EBS Trinity Bridge http://www .trmost.ru
Databases and search engines:
— Electronic fund of legal and normative-technical documentation, http://docs.cntd.ru ;
— Yandex search system https:// www .yandex.ru ;
— Google search system https://www.google.com ;

— Reference database Scopus , http://www .elsevierscience.ru/products/scopus
Educational and methodological materials for students’ self-work studying the discipline /



modile:
A course of lectures on the discipline «Geophysics».

7. ASSESSMENT TOOLKIT AND GRADING SYSTEM FOR MIDTERM
ATTESTATION OF STUDENTS IN THE DISCIPLINE (MODULE)

Assessment toolkit and a grading system to evaluate the level of competences
(competences in part) formation as the course results are specified on the TUIS platform.

DEVELOPERS: [/

Associate Professor of the Ty P,

Department of Subsoil Use s /,/

and Oil and Gas Engineering , /,/ ; — V.Yu.Abramov
L -

HEAD OF THE DEPARTMENT S

Associate Professor of the L/C =)

Department of Subsoil Use / p
and Oil and Gas Engineering ¢ / A E Kotelnikov



