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Introduction

The main tasks of preparing doctoral students for the educational program
8D07201 "Geology and exploration of mineral deposits" are: training postgraduate
specialists with a high level of professionalism, a culture of professional
communication, having a civic position, able to formulate and practically solve
modern practical problems in the field of geology.

The database of examination materials for entrance exams to doctoral studies in
the educational program 8D07201 "Geology and exploration of mineral deposits™ for
2024-2025 academic year:

The structure and content of the exam according to the profile of the group of
educational programs

1. The electronic examination card consists of 3 questions:

Blocks The nature of the question The number of
points
1st question theoretical - determines the level and 10
consistency of theoretical knowledge
2nd question practical - reveals the degree of formation 15

of functional competencies (the ability to
apply techniques, technologies and
techniques in the subject area)

3rd question reveals a systematic understanding of the 25
studied  subject area,  specialized
knowledge in the field of research
methodology (system competencies)

total 50

2 Materials for entrance exams

2.1 Questions on the first block —

50 - for the GOP of the natural-technical direction

. General ideas about the tectonosphere and the deeper bowels of the Earth
. The main stages of geotectonics development

. The development of tectonic deformations in temporary geological processes
. Folded-discontinuous dislocations

. Dynamic conditions of crease formation

. Kinematic conditions for the formation of folds

. Geological conditions of the formation of folds

. Crustal ruptures
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9. Vertical and lateral zonation of dislocations, tectonodynamic systems

10. Tectonic covers (sharyazhi)

11. Analysis of formations.

12. Analysis of facies and capacities. The volumetric method

13. Methods of studying deformations of the geological past

14. Methods of studying tectonic movements

15. Methods of studying tectonic movements and deformations of the geological
past (paleotectonic and neotectonic analyses

16. Ring structures and their nature

17. Conflict

18. The main types of intraplate dislocations

19. Modern manifestations of intraplate tectonic and magmatic activity

20. Intraplate tectonic processes

21. Analysis of formations.

22. Lithodynamic complexes

23. Analysis of interruptions and disagreements

24. Paleomagnetic methods

25. Track thermochronology

26. Obduction

27. Structural and geomorphological methods (neotectonic analysis)

28. The interior of the oceans

29. Mid-ocean ridges

30. Transform faults

31. Abyssal plains

32. Intraplate hills and ridges

33. Microcontinents

34. Age and origin of oceans

35. Continent/ocean transition areas

36. The structure and development of passive suburbs

37. Active suburbs and their development

38. Transformative suburbs

39. Folded belts of continents - orogeny

40. General characteristics of folded belts

41. The internal structure of the folded belts

42. The development of folded belts

43. Continental platforms - cratons

44. The internal structure of the foundation of ancient platforms

45, Structural elements of the surface of the foundation and sedimentary cover of
platforms

46. Stages of platform development

47. Benioff Zones

48. Tectonic regimes of subduction zones

49. Continental subduction

50. Sedimentary formations of the slab cover and the evolution of the structural
plan of the platforms



Recommended literature
1. Khain V.E., Lomize M.G. Geotectonics with the basics of geodynamics.
Textbook-2nd ed., and supplement-M.: KDU, 2005. - 560 p.

2.2 Questions on the second block —
50 - for the GOP of the natural-technical direction

1. General ideas about clarks

2. Geochemical features of the main geological processes

3. Factors determining the geochemical specificity of igneous rocks

4. Factors determining the geochemical specificity of sedimentary rocks Factors
determining the geochemical specificity of metamorphic rocks

5. The main sources of inaccuracy of geochemical data

6. The use of geochemical data in the study of igneous rocks

7. Classification of igneous rocks

8. Classification of rocks of the main composition

9. Classifications of granitoids

10. Studying the features of the evolution of igneous rocks

11. Characteristics of geochemical processes based on the interpretation of
variation diagrams

12. Interpretation of REE distribution trends

13. Interpretation of multi-element diagrams

14. Numerical modeling of geochemical processes

15. Determination of geodynamic conditions for the formation of magmatic
complexes

16. Discrimination diagrams for rocks of basalt and andesite composition

17. Discriminatory diagrams used to determine the geodynamic conditions of the
formation of granitoids

18. The use of geochemical data in the study of sedimentary rocks

19. Petrochemical genetic modules used in the study of sedimentary rocks

20. Diagrams used in the study of sedimentary rocks

21. Variation diagrams for sedimentary rocks

22. Indicator diagram of post-sedimentation changes in carbonate rocks

23. Geochemical studies of chemogenic and organogenic deposits

24. Study of REE distribution in sedimentary deposits

25. The use of geochemical data in the study of metamorphic rocks

26. The use of radiogenic isotopes

27. Mass spectrometric measurements

28. Methods of absolute geochronology

29. Dating methods based on the principle of isochronous constructions (Rb-Sr,
Sm-Nd and Re-Os)

30. Dating methods based on radioactive accumulation of lead (U—R and Pb—
R)

31. Evolution of the isotopic composition of the Earth and model ages

32. Methods of dating by cosmogenic isotopes



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

data
46
47
48
49
50
rocks

Isotopic geochemistry

Radiogenic isotopes in the magmatic process

Radiogenic isotopes in the sedimentary process

The use of stable isotopes

The use of geochemical data in the study of rock-forming minerals
Geochemistry of rock-forming minerals

Use of hydrogen isotopes

The use of carbon isotopes

K-Ag and 39Ar/4AWAr dating methods

The use of sulfur isotopes

The use of oxygen isotopes

Elemental facies indicators

Various modules for sedimentary rocks in the interpretation of geochemical

. The main groups of elements used in geochemical research

. The group of rare earth elements

. Separation coefficients in the description of magmatic processes

. The main processes controlling the chemical composition of igneous rocks

. The main processes controlling the chemical composition of sedimentary

Recommended literature

1.

Edited by B.V. Sklyarov. Interpretation of geochemical data. Textbook / - M:

Intermet Engineering, 2001- p. 288.

2.3 Questions about the third block

50

1.
2.
3.
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- for the GOP of the natural-technical direction

Noogeology - the geology of the future

Earth and space: the impact of space processes on the development of the Earth
Energy sources of deep geological processes

Problems of rifting

. The mysteries of ring structures

Fractality of the Earth's crust and lithosphere
Orientation and cyclicity in the evolution of the Earth
Continuity, gradualism or discontinuity, discontinuity (punctualism) in the

development of geological processes and the organic world
9. The heyday of organic life at the turn of the Precambrian and Phanerozoic

10
11
12
13

. The Great Glaciations

. The birth of planet Earth

. The first crust of the Earth. Possible composition and method of formation
. Origin and age of the World Ocean

14. The origin of granites

15
16

. Plate tectonics: when and how did it begin?
. The formation of the first Pangaea



17. Gray Gneiss and the origin of continents

18. The origin of life on Earth

19. Geospheres of the solid Earth

20. The Earth's crust and upper mantle are lithosphere, asthenosphere and
mesosphere.

21. Dynamics of internal geospheres

22. Geodynamic systems and cycles

23. Mantle plumes and their role in geodynamics.

24. The evolution of the planet Earth.

25. Modern structure and relief of the Earth.

26. The Rotation of the Earth and its geodynamic Consequences.

27. Methods of studying vertical movements

28. Modern movements of the Earth's crust, methods and results of their study

29. The concept of tectonics of lithospheric plates and mantle plumes

30. Methods for studying horizontal movements

31. Rifting, tectonic processes at divergent and transform boundaries of
lithospheric plates

32. Global rift zone system

33. Continental rifting {Block}=3

34. Ocean rifting

35. Active and passive rifting

36. Subduction, obduction and collision (tectonic processes at convergent
boundaries of lithospheric plates

37. Expression of subduction zones in relief

38. Tectonic position and main types of subduction zones

39. Geophysical expression of subduction zones

40. Benioff Zones

41. Geological expression of subduction zones

42. Kinematics of subduction

43. Segmentation of subduction zones

44. Conditions of laying and dying of subduction zones

45. Platform magmatism

46. Magmatism of intracontinental orogens

47. Intracontinental orogeny — time distribution
48. Regional faults and suture zones (sutures)
49. Fold-rupture dislocations

Recommended literature

1. Khain V.E., Lomize M.G. Geotectonics with the basics of geodynamics. Textbook-
2nd ed., and supplement-M.: KDU, 2005. - 560 p.

2. Khain V.E. The main problems of modern geology / Russian Academy of Sciences,
Department of Earth Sciences, Institute of the Lithosphere of the surrounding and
internal. the seas. - 2nd ed., supplement - M.: Scientific world, 2003. - 346 p.



3 The Subject of the Essay

Jcce TAKBIPbIObI

Jcce TAKBIPbIOBI

Jcce TAKBIPbIOBI

Ne
(ka3ak TimiHge) (opwbIc TisiHTE) (aFpLIIIBIH TiJTIH]TE)

1 | Xep KoiHaybIH | OcHOBHAas 3amga4a | The main task of state
nangananyarsl rOCYyAapCTBEHHOTO regulation of relations in
KaThlHACTap/Ibl MEMJICKETTIK | peryJiMpoBaHus OTHOLICHWI B | subsurface use
pPETTEYIiH HeTi3ri MiHJeTi HEJIPOIOJIb30BAHUN

2 | FanamupiH maiina  Gony | ['mmoressr npoucxoxaenus | Hypotheses of the origin
THIIOTE3aJIapPhI Bcenennoi of the Universe

3 | Ka3akcraHHbIH dakTopbl u 3amaun | Factors and challenges
MUHEPAJIBIK-IIIHKi3aT pacupeHus muHepanbHo- | Of expanding the mineral
0a3achIH KEeHEHTYiH | chIpbeBoii Oa3nl Kazaxcrana resource base of
(baxToprapsl MeH Kazakhstan
MIHJIETTEP1

4 | FanamupiH maiina  Goiy | ['mmoressr npoucxoxaenus | Hypotheses of the origin
THITOTE3aIaphI Bcenennoi of the Universe

5 TexkToHUKAAarel U30TONTHIK | 30TOIMHBIE METOBI B [ Isotope  methods in
onictep TEKTOHHKE tectonics

6 | Munepangst Ty3iny | [Ipomeccer Mineral formation
TIpOIIeCTePi. OmapapiH | MUHEPATI000pa30BaHUS. Wx | processes. Their
KyHeneHyi CHUCTEMATHKA taxonomy

7 | Tayner aiimaktapasiy maiiga | [umoTess obpasosanus | Hypotheses  of  the
ooy THITOTe3aaphl | TOPHOCKIaq4aThix coopyskenuit | formation of rock-laying
(TeOCHHKITMHAJIIBI, (reoCHHKINHATIBHAS, structures (geosynclinal,
TUTATATAPIbIH TEKTOHUKH TUIHT). plate tectonics).
TEKTOHUKACHI).

8 | Jlutochepansik  rtummTtanap | Teopus muaamuku | Theory of lithospheric
JMHAMHUKACBIHBIH TCOPHSICHI | TUTOCGHEPHBIX TUTUT U ¢e poib B | plate dynamics and its
JKOHE OHBIH Kazipri | COBpEMEHHO# re0I0ruu role in modern geology
T'€0JIOTHSIIAFbI POJTi

9 lerinmi KBIHBICTApABI | [IpUHIMITBE knaccuukaruu | Principles of
XKIKTEY IPUHIUIITEP] 0CaJ0YHBIX TIOPOT classification of

sedimentary rocks

10 | KazakcranubeiH  MmyHaiibel- | [IpencraButenn rpynn | Representatives of
ra3jipl MPOBUHIMSIAPBIHBIH | 0CAT0YHBIX nopox | sedimentary rock groups
HIeriHIi KBIHBICTAphI | He(TerazoHocHslx mposunnuii [ of oil and gas-bearing
TOOBIHBIH OKLIIEPI Kasaxcrana provinces of Kazakhstan

11 | AiiMakTelk ~ MeTamopdusMm | DakTopbl peruonansuoro | Factors  of  regional
(baxTopIapsl. mMeTaMmopdusma. metamorphism.

12 | Ken OpBIHAAPBIH | I'e0I0ro-mpoMbIILICHHAS Geological and
reOJIOTHSIBIK-OHEPKACIIITIK | OL[EHKa MECTOPOK ICHHIA industrial assessment of
Oaranay deposits

13 | IMaiimansl kaszOamap | CpaBuurenbublii  ananmu3 1o | Comparative analysis of
KOpJIapbIH €cemTey 9IicTepi | MeTomam  mojacuera 3amacoB | methods for calculating
OOMBIHIIIA  CATBICTHIPMAJIBI | TTOJIE3HBIX HCKOMAEMBIX mineral reserves
Tanay

14 | Tay KBIHBICTApbIHBIH | COBpEeMEHHbBIE meronsl | Modern methods  for
’KaCbIH aHBIKTAYJIBIH | ompeneneHusl Bo3pacta ropHeix | determining the age of

3aMaHayu oJlicTepi

OpOJ

rocks




15 | KazakcTaHHbIH MuHepanbHO-pecypCHBIT Mineral resource
MUHEPAJJIBIK-PECYPCTHIK notenuuan Kasaxcrana potential of Kazakhstan
oneyeri

16 | Kacriuii manpl oMmnaThIHBIH | MHUHEpaIbHO-PECYPCHBIH Mineral resource
MUHEPAJJIBIK-PECYPCTHIK norenuuan  [lpukacnumiickoit | potential of the Caspian
oneyeTi BITATHBI Basin

17 | I'eonorusuIbIK Oapnay | llenn u 3amaum opranmsauuu | Goals and objectives of
KYMBICTAPBIH re0JIOr0opa3BeI0YHbIX padoT the  organization  of
YHBIMIACTBIPYAbIH geological exploration
MakKcaTTapbl MCH
MiHAETTep1

18 | XKepnuix reoNIOTUsIIBIK | MeTo b pexonctpykiuu | Methods of
TApUXBIH  KaliTa  Kypy | reomoruueckoit ucropuu 3emiu | reconstruction of the
anictepi geological history of the

Earth

19 | MarmarbIK KbIHbICTap JkoHE | Marmaruueckue moponsl u ux | Igneous rocks and their
OJIapJIbIH Kasipri | coBpeMeHHbIe Kiaccupukamuu | modern classifications
KJIaCCU(PUKAITUSICHI

20 | Yuncon  wmen  beprpan | ukier Bunbcona u Beprpana: | Wilson and  Bertrand
IUKJIIEPi: YKCACTBIKTAp MEH | CXOICTBO W Pa3IHuus cycles: Similarities and
afbIPMAITBUTBIKTAP differences

4 Recommended literature

Textbook-2nd ed., and supplement-M.: KDU, 2005. - 560 p.

Intermet Engineering, 2001- p. 288.
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