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Section 1. Introduction 

The program of entrance test exams for the master degree in the 

direction 04.21.01 - Oil and gas business " Petroleum Engineering " is based on the 

complex of knowledge obtained by the applicant in the framework of training 

under the bachelor's or specialist's program. 

The form of the entrance test is oral and written exams in the profile of the 

master's program. 

The entrance test is carried out in person and / or with the use of distance 

technologies. 

Questions submitted to the entrance test are determined by the program, 

which is based on the qualification requirements for bachelors, in accordance with 

the federal state educational standard of higher professional education. 

The program of the entrance exam in the field of "Oil and Gas Business" for 

the master's program " Petroleum Engineering " is intended to determine the 

practical and theoretical preparedness of bachelors and specialists and is conducted 

in order to determine the correspondence of knowledge, skills and abilities of 

students to the requirements of training in the master's degree in the direction 

21.04. 01 Oil and gas business. 

The purpose of the entrance exam for a master's degree is to determine the 

readiness of an applicant to perform vocational and educational tasks at the level of 

the requirements of the Federal State Educational Standard. 

Tasks : 

1) Check the level of formation of the applicant's competencies in the field 

of training "Oil and Gas Business";     

2) determine the willingness of the applicant to master the educational 

program in the direction 21.04.01 "Oil and Gas Business";     

3) determine the degree of proficiency in English for mastering an 

educational program in English.     

The questions of the entrance exam for the magistracy are fully consistent 

with the main educational program of higher professional education in the 

direction of "Oil and Gas Business", aimed at professionally-oriented training of 

undergraduates. 

  

  

   



Section 2. Content of the program 

Geophysics 

Subject and main tasks of geophysics. 

Seismic exploration. 

Elastic modules. Longitudinal, transverse and surface waves. Principles of 

Geometric Seismic. Types of seismic waves. Sources of elastic waves for ground 

work. Sources of elastic waves for surface works. Seismic receivers. Equation of 

the hodograph of the wave reflected from the inclined boundary. The MOU 

technique. CDP technique. Time cuts. Head refracted wave. Refracted wave 

hodograph equation. MPV technique. Seismic survey applications. 

Geophysical Well Surveys. 

Equipment for complex geophysical surveys of wells. Electric well survey 

methods. Gamma-ray logging (GK) method. Gamma-gamma logging (GGL) 

method. Neutron logging methods (NDL). Acoustic logging methods 

(AK). Interpretation of well logging methods. Petrophysical properties of rocks. 

Geology of oil and gas 

Oil, gas - natural fossil fuels; organic matter of sedimentary rocks, 

conditions of its accumulation and transformation in diagenesis and 

catagenesis. Composition and physicochemical properties of oils and 

gases. Modern concepts of oil and gas formation. Migration and accumulation of 

hydrocarbons (HC). Formation of deposits, zoning of oil and gas formation 

processes. Oil and geological zoning. Regularities of the spatial distribution of oil 

and gas accumulations in the earth's crust. Prospects for the development of oil and 

gas geology and geochemistry. 

Natural reservoirs, traps. Factors that determine the internal structure of the 

reservoir: the concept and types of geological boundaries, geometrization of the 

reservoir. Filtration properties of rocks; phase permeability, relative. Darcy's 

Law. Types and types of collectors. Reservoir fluids; formation waters of oil and 

gas fields. 

Regularities of OM accumulation and content in modern sediments and 

rocks; carbon cycles in nature. Stages of catagenesis. Dispersed organic matter 

(DOM) classification. Group composition of OM, concept, patterns, significance 

for identifying migratory bitumoids in rocks. Regularities of the accumulation and 

content of bitumoids in modern sediments and rocks. Determining factors: marine 



and continental conditions of accumulation, genetic type of OM, degree of OM 

bituminous content. Study of OM, bitumoids and hydrocarbons in modern 

sediments. 

Insoluble organic matter (IRM); methods of its isolation, study, general 

characteristics of the composition and structure. Humic acids (HA); study methods, 

characteristics, genetic types. The role of humic acids in assessing the prospects for 

oil-bearing capacity. Bitumoids. Elemental composition of chloroform bitumen A 

(CBA), comparison with oil; fractional composition; the ratio of acidic (K) and 

neutral (H) bitumoids, its role in determining the nature of bitumoids and the 

conditions for their accumulation. Change in K / H along the section, as a result of 

the processes of transformation and migration of bitumoids. 

Genetically characteristic 

compounds. Concept. Classification. Porphyrins. Geochemistry of vanadium and 

nickel in oils and bitumoids. Isoprenoid HCs, biomarkers (hopanes, 

steranes). Optical activity of oils and bitumoids. The nature of the compounds 

causing optical activity. Relationship between optical activity and factors of 

catagenesis and hypergenesis. Primary and secondary optical activity. Ways of HC 

entry into sediments and rocks. Microneft. Routes of HC intake: inherited from 

living matter, biochemical zone of neoplasm, thermocatalytic zone of 

neoplasm. The main phase of oil formation (GEF). Factors influencing the onset of 

the GFN. The main phase of gassing. 

Ways of transformation of OM. A single path of transformation. Reasons 

and specificity of OM transformation processes. The rate of the processes of 

conversion of organic matter and oil. Activation energy. 

Development of oil and gas fields 

Systems and technology for the development of oil and gas 

fields. Geological and physical characteristics of the development 

object. Development facility and system. Operating modes of deposits. Operating 

modes of gas deposits. Technology and development indicators. The main periods 

of development of gas and gas condensate fields. 

Classification and characteristics of development systems. Parameters 

characterizing the development system. Development systems without impact on 

reservoirs. Reservoir stimulation systems. Systems for placing wells in the area of 

gas content of natural gas fields. 



Modeling of development processes. Reservoir and oil displacement 

models. Continuity equation. Energy equation. Basics of modeling development 

processes. 

Development of oil fields under natural conditions. Manifestation of the 

elastic regime. Differential equation of the elastic regime. Development of fields in 

the regime of dissolved gas and gas pressure. 

Development of oil fields using waterflooding. Key development 

indicators. Calculation of indicators of development of a layered formation based 

on the model of piston displacement of oil by water. Calculation of indicators of 

development of a homogeneous reservoir based on the model of non-piston 

displacement of oil by water. Calculation of reservoir pressure and well flow 

rates. Experience and problems of field development using waterflooding. 

Principles of design, rational and intelligent field development. Design 

principles. The concept of rational field development. Intelligent oilfield 

development components. Features of field development at a late stage. 

Design and regulation of the development of oil and gas-oil fields. The 

procedure for the preparation and approval of project documents for the 

commissioning of oil and gas-oil fields. General requirements for the preparation 

of project documents for the development of oil and gas-oil fields. Permanent 

geological and technological models of oil and gas-oil fields. Measurement, 

registration and analysis of field development indicators. Regulation of the 

development of oil fields. 

Basics of oil and gas business 

Geological foundations of the development of oil and gas fields. Natural 

hydrocarbon deposits. Factors determining the internal structure of 

deposits. Reservoir fluids. Methods for prospecting and exploration of oil and gas 

fields. Stages of exploration and development of deposits. Development stages of 

deposits. Stages of oil and gas production. 

Drilling oil and gas wells. A brief history of oil and gas drilling. General 

information about the drilling of oil and gas wells. Well drilling methods. General 

information about the drilling of oil and gas wells. Well drilling 

methods. Equipment for drilling oil and gas wells. Technological drilling 

tool. Well construction cycle. Methods for opening productive horizons and well 



development. Well flushing. Complications arising from drilling. Directional 

wells. Drilling wells offshore. 

Development of oil and gas fields. Natural regimes of oil and gas 

deposits. Oil reservoir regimes. Regimes of gas and gas condensate 

deposits. Artificial methods of impact on oil reservoirs and bottomhole zone. 

Geological and field characteristics of productive formations. Artificial 

methods of impact on oil reservoirs and bottomhole zone. Reservoir pressure 

maintenance methods. Methods that increase the permeability of the formation and 

bottomhole zone. 

Operation of oil and gas wells. Fountain method of well operation. Gas-lift 

method of well operation. Pumping method of well operation. Operation of gas 

wells. Simultaneous separate production of several layers by one well. General 

concepts of underground and workover of wells. 

Appraisal Fund 

Questions for the entrance test 

Geophysics 

1. Longitudinal, transverse and surface waves.              

2. Principles of geometric seismic.              

3. Types of seismic waves.              

4. Sources of elastic waves for ground operations.              

5. Sources of elastic waves for surface works.              

6. Seismic receivers.              

7. Equation of the hodograph of the wave reflected from the inclined 

boundary.              

8. Methodology of MOU.              

9. Methodology of CDP.              

10. Head refracted wave.              

11. Equation of the travel time curve of the refracted wave.              

12. Methodology of MPV.              

13. Scopes of seismic prospecting.              

14. Equipment for complex geophysical surveys of wells.              

15. Electrical methods of well survey.              

16. Method of gamma-ray logging (GK). Gamma-gamma logging (GGL) 

method.              



17. Neutron logging methods (NK).              

18. Methods of acoustic logging (AK).              

19. Interpreting GIS Methods              

20. The mechanism of occurrence of diffusion potentials in the well.              

21. Measurement conditions during field geophysical surveys: well, 

reservoir and their parameters.              

22. Electric rock model              

23. Thermometry method, physical foundations.              

24. Logging while drilling.              

Geology of oil and gas 

1. Physical properties and composition of oil. Component, fractional and 

elemental composition of oil.              

2. Natural reservoirs. Characteristics of the main types of natural 

reservoirs.              

3. The concept of "reservoir rock", types of void space. Filtration-capacitive 

properties of collectors              

4. Rocks-fluid seals, their classification.              

5. Classification of traps and deposits of oil and gas.              

6. Modern concepts of oil and gas formation.              

7. Migration and accumulation of oil and gas.              

8. Differentiation of hydrocarbons in the process of formation of deposits, 

destruction of deposits.              

9. The structure of oil and gas deposits. Oil-water, gas-oil and gas-water 

contacts. Transition zone. Methods for studying and determining the position of 

contacts.              

10. Thickness (thickness) of productive layers. Total, effective and efficient 

oil and gas-saturated thickness of productive formations. Thickness mapping 

methods.              

11. Geological heterogeneity of reservoir rocks, classification of 

heterogeneities and methods of study.              

12. Study of lithological-facies heterogeneities of productive formations 

based on the results of geological field studies.              

13. Principles of tectonic and oil-geological zoning.              



14. Classification of oil and gas fields according to the amount of 

reserves.              

15. Classification of geostructural objects that control oil and gas 

accumulation.              

16. System of regional and local hydrocarbon accumulations.              

17. Criteria for forecasting oil and gas content.              

18. Methods of geological research used at the main stages of 

exploration. Geological documentation.              

19. Scope and methodology of work at the exploration stage of 

exploration.              

20. Exploration stage of geological exploration. Geological and 

geophysical research methods and geological documentation.              

21. Classification of oil and gas resources.              

22. Features of search and exploration of deposits in traps of various genetic 

types.              

23. Classification of regionally oil and gas territories.              

24. Group composition of OM, concept, patterns, significance for identifying 

migratory bitumoids in rocks.              

25. Regularities of accumulation and content of bitumoids in modern 

sediments and rocks. Determining factors: marine and continental conditions of 

accumulation, genetic type of OM, degree of OM bituminous content.              

26. Study of OM, bitumoids and hydrocarbons (HC) in modern 

sediments.              

27. Insoluble organic matter (INS); methods of its isolation, study, general 

characteristics of the composition and structure.              

28. Humic acids (HA); study methods, characteristics, genetic types. The 

role of humic acids in assessing the prospects for oil-bearing capacity.              

29. Bitumoids. Elemental composition of chloroform bitumen A (CBA), 

comparison with oil; fractional composition; the ratio of acidic (K) and neutral (H) 

bitumoids, its role in determining the nature of bitumoids and the conditions for 

their accumulation. Change in K / H along the section, as a result of the processes 

of transformation and migration of bitumoids.              

30. Alcohol-benzene bitumoid; its nature, methods of study, features of its 

composition.              



31. HBA. Group composition. Oils, research methods, compositional 

features; group hydrocarbon composition; value of the method of gas-liquid 

chromatography. Resins, their nature, study methods, compositional features, the 

influence of geological factors on the characteristics of resins. Asphaltenes, nature, 

methods of study, characterization of composition and structure. Influence of 

geological factors.              

32. Low-boiling hydrocarbons of scattered OM. The importance of 

discovery and study. Chemistry data. Regularities of the composition.              

33. Chloroform bitumoid C. Content in sediments and rocks. Nature and 

chemistry. Study methods, characteristics.              

34. Genetically characteristic 

compounds. Concept. Classification. Porphyrins. Geochemistry of vanadium and 

nickel in oils and bitumoids. Isoprenoid HCs, biomarkers (hopanes, 

steranes). Optical activity of oils and bitumoids. The nature of the compounds 

causing optical activity. Relationship between optical activity and factors of 

catagenesis and hypergenesis. Primary and secondary optical activity.              

35. Ways of hydrocarbon entry into sediments and rocks. Microneft. Routes 

of HC intake: inherited from living matter, biochemical zone of neoplasm, 

thermocatalytic zone of neoplasm; the main phase of oil formation (GEF). Factors 

influencing the onset of the GFN. The main phase of gassing.              

36. Ways of transformation of OM. A single path of transformation. Reasons 

and specificity of OM transformation processes.              

Development of oil and gas fields 

1. Pressure gradient in the production facility.              

2. Development schedule, construction methodology. Characteristics of the 

main curves.              

3. Dynamics of oil, gas and water production from production 

facilities. Development stages.              

4. Circumferential waterflooding.              

5. Development map. The method of construction and the content of the 

map.              

6. Isobar maps. Construction technique. Average dynamic reservoir 

pressure.              

7. Control over waterflooding during reservoir development.              



8. Control over reservoir pressure and temperature. Reduced reservoir 

pressure.              

9. Methods of control over waterflooding of productive formations.              

10. Methods for obtaining data on reservoir and bottomhole 

pressures.              

11. Methods of regulation within the framework of the adopted development 

system by establishing the optimal operating mode of production wells.              

12. Methods of regulation associated with the improvement or change of the 

development system.              

13. Unconventional methods of development of oil deposits and conditions 

for their application.              

14. Watering of products of oil production facilities. The rate of fluid 

withdrawal.              

15. Basic and reserve well stock. Applied grids of the main well 

stock.              

Basics of oil and gas business 

1. Oil and gas as raw materials for processing              

2. Oil and gas, their composition and properties              

3. The concept of oil deposits              

4. Porosity of rocks              

5. Rock permeability              

6. Granulometric composition of rocks              

7. Mining and geological parameters of deposits (geometry, 

properties              

8. collectors, etc.)              

9. Classification of oil deposits by recoverable reserves              

10. The concept of a borehole              

11. Percussion drilling (principle, scheme, application)              

12. Rotary drilling (rotary) - principle, scheme              

13. Drilling wells using downhole motors              

14. Main elements of rotary drilling rig              

15. Non-mechanical methods of drilling wells (electric pulse              

16. well drilling)              

17. Rig circulation system              



18. Drill bits              

19. Drilling rigs with coiled tubing              

20. Goals and purpose of boreholes              

21. Well design              

22. Column head (strapping)              

23. Temperature in rocks and wells              

24. Reservoir pressure              

25. Reservoir energy              

26. Modes of exploitation of deposits              

27. Oil fountain method              

28. Equipment for flowing wells              

29. Development and commissioning of flowing wells              

30. The principle of gas-lift operation of oil wells              

31. Oil production by sucker rod pumps              

32. Oil production by installations of electric centrifugal pumps 

(ESP)              

33. Mud pumps              

34. The concept of collection, preparation and transportation of well 

products              

35. The concept of well workover              

36. Stages of field development (provide a diagram)              

37. Bush of wells (give a diagram)              

38. Wells grid (give a diagram)              

39. Hydraulic fracturing (purpose, principle of operation, 

equipment)              

40. Elimination of complications during fountain production (sand 

control)              

41. Properties of produced water              

Examples of test items 

1. Which log is used to determine oil saturation? (2 points)              

a. Gamma ray log              

b. Resistivity log              

c. Neutron log              

d. Density log              



2. What are the characteristics of secondary recovery stage of production? (2 

points)              

a. A field is produced due to its own energy              

b. Fluid injection is being implemented to keep reservoir pressure at high 

enough levels and continue hydrocarbons production              

c. EOR methods are being implemented              

d. All listed above              

3. Draw the change of formation oil volume factor (Bo), solution gas oil ratio (Rs), 

and viscosity of oil ( μ o) with decrease of pressure on the following graph? (3 

points)              

 

4. List all natural drainage drive mechanisms and describe how do they work in 

principal? (3 points)              

  

5. What will be the recoverable oil volume in the reservoir with the bulk volume of 

10,000,000 m3, average porosity of 13%, NTG ratio of 50%, and connate water 

saturation of 20%? Consider that initial formation oil volume factor is 1.2 and the 

oil is recovered by secondary methods with RF of 40%? (4 points)              

  

Recommended literature for preparation for entrance examinations: 

1. Gluyas J., Swarbrick R. Petroleum geoscience. Textbook, USA, Malden, 

Blackwell Publishing 2004, 349 pages              

2. Dake LP Fundamentals of reservoir engineering. Shell Internationale 

Petroleum Maatschappij BV, The Hague, The Netherlands, 1998 - 498 

pages              



3. Dake LP The practice of reservoir engineering. Revised edition. - London: 

Elsevier, 2001 .-- 565 p.              

4. Dmitriev, VI Inverse problems of geophysics [Electronic resource]: 

Monograph / VI Dmitriev. - M .: MAKS Press, 2012 .-- 340 p. - ISBN 978-5-317-

04151-9 URL: http://znanium.com/bookread.php?book=445507              

5. Concepts of modern natural science: Textbook / V.P. Bondarev. - 2nd ed., 

Rev. and add. - M .: Alpha-M: INFRA-M, 2011. - 512 p .: ill .; 60x90 

1/16. (hardcover) ISBN 978-5-98281-262-9, 1000 copies. URL: 

http://znanium.com/bookread.php?book=317298                

6. Koronovskiy N.V. General Geology: Textbook. - M .: 2006 .-- 560 

p. OK. Bazhenova, Yu.K.              

7. Methodological guidelines for the quantitative and economic assessment 

of oil, gas and condensate resources in Russia. - M., VNIGNI, 2000. - 189 

p.              

8. Methods for forecasting, prospecting and prospecting for oil and gas 

fields: textbook. - Kazan: Kazan Publishing House. state University, 2007.-320 

p.              

9. Muslimov R.Kh. Modern methods of increasing oil recovery: design, 

optimization and efficiency assessment - Kazan: publishing house of FEN AN RT, 

2006. - 688 p.              

10. Oil and gas potential of the Republic of Tatarstan. Monograph in 2 

volumes. Publishing house "FEN" of the Academy of Sciences of the Republic of 

Tatarstan, 2007. Volume 1 - 316 s, volume 2 - 524 s.              

11. Fundamentals of engineering geology: Textbook / N.А. Platov. - 3rd ed., 

Revised, add. and rev. - M .: NITs INFRA-M, 2014 .-- 192 p.: 60x90 1/16. - 

(Secondary vocational education). (hardcover) ISBN 978-5-16-004554-2, 400 

copies. URL: http://znanium.com/bookread.php?book=454379              

12. AD Muslimov, V.V. Ananiev, V.M. Smelkov, 

R.K. Tukhvatullin. Methods for forecasting, prospecting and prospecting for oil 

and gas fields: a tutorial. - Kazan: Kazan Publishing House. state University, 

2007.-320 p.              

13. Tukhvatullin R.K. Natural regimes of oil and gas deposits: training 

manual / R.K. Tukhvatullin, R.F. Wafin. - Kazan: Publishing house of KSU, 2008 

.-- 40 p.              



14. Tsykin, RA Geological formations [Electronic resource]: 

textbook. allowance / R. A. Tsykin, E. V. Prokaten. - Krasnoyarsk: Siberian 

Federal University, 2011 .-- 68 p. - ISBN 978-5-7638-2240-3. URL: 

http://znanium.com/bookread.php?book=443157              

15. Yu. Zvezdin V.G. Oilfield geology. - Perm: PSU publishing house, 2007 

.-- 119 p.              

16. Yagola AG, Yanfei V. et al. Inverse problems and methods for their 

solution. Applications to geophysics. Moscow: Fizmatlit, 2014 .-- 217 

p. URL: http://e.lanbook.com/view/book/50537/              
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ENTRANCE TEST GRADING SYSTEM 

  

Entrance tests for educational programs for the preparation of masters are 

conducted in person and (or) using distance technologies. 

 

Entrance tests for the educational program are carried out in two stages: 

 

Part 1. Testing in English both in the profile of the program and in the 

disciplines of the mathematical and natural science cycle; 

 

Part 2. Oral interview in English on the profile of the program. 

  

  

 

 

 

 

 

 

  



Part 1 

Testing contains 35 tasks, each correctly completed task is estimated 

depending on the complexity from 2 to 5 points. There are two types of tasks in 

testing: 

1) Tasks with a choice of answers (25 tasks);              

2) Tasks of the open type (10 tasks).              

The task with a choice of answer is considered correctly completed and is 

estimated at 2 points if 

a) In tasks containing the choice of one correct answer, the only correct 

answer is chosen; 

b) In tasks containing a choice of several answer options, the required 

number of correct answers was selected; 

An open-ended task is considered correctly completed and is estimated at 5 

points if 

c) The correct expanded record of the answer is given; 

d) In open-ended tasks requiring computation, there is a detailed record of 

the solution to the task and the correct answer is given. 

An open-type task is considered partially completed and is estimated from 1 

to 4 points if 

e) An incomplete record of the answer is shown or minor errors in 

calculations were made. 

If the requirements specified in points a) - e) are not met, the task is 

considered completed incorrectly and is estimated at 0 points. 

Testing duration is 2 hours. 

Scale for converting primary points to total points 

Maximum points 

Primary scores Total scores 

100 100 

  

The entrance test is considered passed if the applicant scored more than 

Primary scores Total scores 

40 and up 4 0 and higher 

  

The entrance test is considered NOT passed if the applicant scored 

Primary scores Total scores 



39 and below 39 and below 

  

Part 2 

At the oral interview on the profile of the master's program, the applicant 

must: 

a) tell about yourself in English (the direction of previous education, the 

topic and summary of the final qualifying work, personal achievements in 

educational and scientific activities, the reason for choosing this program), no more 

than 5 minutes; 

b) answer three additional questions about the content of the story; 

c) answer questions about the profile of the program. 

The duration of an oral interview with each applicant is no more than 20 

minutes. 

Scale for converting primary points to total points 

Maximum points 

Primary scores Total scores 

100 100 

  

The entrance test is considered passed if the applicant scored more than 

Primary scores Total scores 

40 and up 4 0 and higher 

  

The entrance test is considered NOT passed if the applicant scored 

Primary scores Total scores 

39 and below 39 and below 

The rating of applicants is derived by the sum of the points obtained in the 

written test and in the oral interview (maximum score of 200). 
  

  
 


