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l. General Provisions

1. This program is developed in accordance with the Order of the Minister of
Education and Science of the Republic of Kazakhstan dated October 31, 2018,
No. 600 “On the Approval of Standard Rules for Admission to Education in
Organizations Implementing Educational Programs of Higher and Postgraduate
Education” (hereinafter referred to as the Standard Rules).

2.The doctoral entrance examination consists of an interview, writing an
essay, and a subject-specific examination.

Component Points
1. Interview 30
2. Essay 20
3. Examination in the profile of the educational program group 50
Total / Passing score 100/75

3. The duration of the entrance examination is 3 hours and 10 minutes,
during which the applicant writes an essay and answers questions from an
electronic examination ticket. The interview is conducted at the university prior to
the entrance exam.

I1. Procedure for the Entrance Examination
1. Applicants to the doctoral program in the educational program group
D080 — “Biology” are required to write a problem-based or thematic essay. The
essay must be at least 250 words in length.
Purpose of the essay: To assess the applicant's level of analytical and
creative abilities, as demonstrated by their ability to construct their own arguments
based on theoretical knowledge, social and personal experience.

Types of essays:



- Motivational essay disclosing the applicant’s motives for pursuing research;
« Scientific-analytical essay justifying the relevance and methodology of the
proposed research;
. Problem-based/thematic essay reflecting various aspects of scientific
knowledge in the subject area.

2. The electronic examination ticket consists of 3 questions.

Topics for the Entrance Exam Preparation
(for the educational program group profile)

Discipline: ""Ecology and Sustainable Development"’

Topic 1. Autecology — Ecology of Individuals
Subtopics: Organisms and their environment. Environmental factors. Patterns of
environmental factor effects on organisms. Liebig’s Law of the Minimum.
Shelford’s Law of Tolerance. Adaptation to natural phenomena.

Topic 2. Demecology — Population Ecology
Subtopics: Population as a structural unit of species and an evolutionary unit.
Population classification. Quantitative population indicators. Static indicators.
Effect of environmental factors on populations.

Topic 3. Biogeocenology (Ecosystems and Their Environment).
Synecology
Subtopics: Types of ecosystems, structure of biogeocenoses. Ecological
interactions within ecosystems. Food chains. Energy in ecosystems. Energy
pyramid law. Ecological pyramids.

Topic 4. Biosphere and the Biosphere—Noosphere Concept of V.I.
Vernadsky and Biogeochemical Cycles
Subtopic 1: Evolution of the biosphere. The sphere of life. Vernadsky’s biosphere—
noosphere concept. Functions and properties of living matter. Basic properties of
the biosphere.

Subtopic 2: Description of cycles: Water cycle. Carbon cycle. Oxygen cycle.
Nitrogen cycle. Phosphorus cycle. Sulfur cycle. Xenobiotic cycle. Anthropogenic
cycle and its impact on the biosphere.

Topic 5. Civilizational Challenges and Global Environmental Issues.
Global Pollution of Biosphere Components
Subtopics: Civilizational problems. Global environmental issues. Energy issues.
Demographic problems. Food security. Global pollution. Types of biosphere
pollution. Global pollution of the hydrosphere, atmosphere, lithosphere.

Topic 6. Natural Resource Potential
Subtopics: Natural resources. Classification. Natural resource use. Issues of
resource exploitation.

Topic 7. Protection of Water and Soil Resources and Their Rational Use
Subtopics: Sources of pollution of surface and underground waters. Wastewater
treatment: Mechanical, physico-chemical, chemical, and biological methods.
Rational use of Kazakhstan's water resources. Ecological state of Kazakhstan’s
soils. Land reclamation. Sources and causes of soil degradation and depletion.



Topic 8. Environmental Control and Monitoring of the Environment
and Natural Resources
Subtopics: Environmental control. Monitoring. Monitoring system structure.
Unified State System of Environmental and Natural Resource Monitoring.
Topic 9. Sustainable Development
Subtopics: Concepts and global models for the future of the world. Sustainable
development in the Republic of Kazakhstan. International cooperation in
environmental protection. Specially protected natural areas of Kazakhstan.

Discipline: ""Geoecology"’
Topic 1. Geoecology: System of Sciences on Integration of Geospheres
and Society
Subtopic 1: Interdependence of the ecosphere and society
Subtopic 2: Systemic nature of geoecological problems
Topic 2. Natural Factors of the Ecosphere
Subtopic 1: Energy and material characteristics of the ecosphere
Subtopic 2: Thermal balance of the ecosphere
Subtopic 3: Role of the biosphere in ecosphere functioning
Topic 3. Socioeconomic Factors of the Ecosphere
Subtopic 1: Main groups of ecosphere condition factors
Subtopic 2: World population as a geoecological factor
Subtopic 3: Consumption of natural resources and geoecological "services"
Subtopic 4: Geoecological role of technological progress
Topic 4. Global Changes and Strategies for Humanity
Subtopic 1: Potential capacity of territories
Subtopic 2: Elements of survival strategies for humanity
Subtopic 3: Indicators of geoecological conditions and sustainable development
Topic 5. Human Impact on Earth’s Atmosphere and Climate
Subtopic 1: Main characteristics of Earth’s atmosphere and climate
Subtopic 2: Ozone layer depletion
Subtopic 3: Ecosphere acidification and acid rain
Subtopic 4: Local air pollution
Topic 6. Human Impact on the Hydrosphere
Subtopic 1: Main characteristics of the hydrosphere
Subtopic 2: Main functions of inland waters in the ecosphere
Subtopic 3: Geoecological aspects of water management
Subtopic 4: Geoecological features of endorheic (closed drainage) regions
Subtopic 5: Water quality, scarcity, and degradation of freshwater resources
Subtopic 6: Geoecological issues of marine coasts and inland seas
Topic 7. Geoecological Problems of Soil and Land Use
Subtopic 1: Basic functions of the soil sphere
Subtopic 2: Anthropogenic soil degradation
Subtopic 3: Global land resources and their use
Subtopic 4: Geoecological problems of agriculture



Topic 8. Human Impact on the Lithosphere
Subtopic 1: Earth structure and lithosphere, impacts on adverse exogenous
processes

Topic 9. Human Impact on the Biosphere and Earth’s Landscapes
Subtopic 1: Main features of the biosphere and its role in the ecosphere
Subtopic 2: Biotic management of the ecosphere and human influence
Subtopic 3: Deforestation issues
Subtopic 4: Desertification issues
Subtopic 5: Biodiversity conservation issues

Topic 10. Geoecological Aspects of Natural-Technogenic Systems
Subtopic 1: Natural-technogenic systems
Subtopic 2: Geoecological aspects of urbanization
Subtopic 3: Geoecological aspects of energy
Subtopic 4: Geoecological aspects of industry
Subtopic 5: Geoecological aspects of transportation
Subtopic 6: Geoecological aspects of agriculture

I11. List of References Used
Main Sources:
1. buramueB A.b. OO1mmasa skomorugd. YueOHOe mocooue. Anmarel: U3a-Bo

«NURPRESS», 2011. - 162 c.

2. Hypkeer C.C., Mycuna VY.II. DOxonorus: YueOHoe mnocobOue s
TexHu4eckux By30B. — Anmatel: MOuH PK, 2005. — 490 c.

3. AyoaxupoBa K.J[., bazapbaeBa T.A., TansibaeBa A.K. Dxomorus u
yCTONYHMBOE pa3BUTHE: yuel.-MeTo1. mocodue. - Anmatsl: Kazak yn-ti, 2015. — 260
c.

4. KonymbaeBa C.)K. Dkonorust 1 yCTOMUHMBOE pa3BUTHE: yued. mocoodue. -
Ammarsl: Kazak yn-11, 2011. - 153 c.

5. T'ony6er I'.H. OcHoBbI reoskosioruu. YueOHuk. M.:JlurarenrKunopycc,
2013. - 416 c.

6. Ocmanona I'.C., bo3maraesa I'.T. Dkojorus. A.: OxoHomuka, 2002.

7. bponckuii A.K. Okonorus: yueonuk. M.: KHOPYC, 2012.

8. Komaposa H.I'. I'eo3xo00oTHs ¥ MPpUPOIONIONIb30BaHUE: yueb. mocooue. M.:
Axanemus, 2007

9. IlpoxopoB b.b. ConumanbHasi 3KOJOTHSA: Y4YE€OHUK JJi1 BY30B. M.:
Axanemus, 2007.

10. Teruop A.H. I'opoackast sxosiorusi: yue0. mocodue. M.: Akagemus, 2007.

11. Tpudonoa T.A., CenuBanoBa H.B., Mumenko H.B. Ilpuknagnas
skosorust: yued. mocooue. M.: I'ayneamyc, 2007.

Supplementary Sources:



1. Akumosa T.A., Kyzomun A.I1., Xackun B.B. Dxonorus: npupoja — 4eJI0BEK
— TeXHUKa: y4eOHHK U1 By30B. M.: DkoHomuka, 2007.

2. Akumosa T.A., Xackun B.B. DK0JOTHS: YeI0OBEK — DKOHOMHUKA — OMOTa —
cpena: yueOHuK 1 By3oB. M.: FOHUTU, 2007.

3. Beromikun A.I'. TeopeTnueckre OCHOBBI 3alIUThI OKPY>KAIOIIEH CpEbl:
yue0. nocobue. M.: Broiciias mikosna, 2008.

4. Pynckuit B.B., Ctypman B.M. OcHOBBI mpupoJ0NONb30BaHMs: Yyuel.
nocobue. M.: Acnexkr Ipecc, 2007.

5. Ilepenenwckuit JI.B. Dkomorus u oXxpaHa OKpyXarolie cpeabl: yueOHUK.
M.: KHOPVYC, 2013.

6. Okosorusa. I'eodkoyiorvsi HEAPOIONb30BAHUA: YUEOHUK ISl BY30B /
Mumotun A.T'., pea. M.: Beicias mikouna, 2007.

Discipline: Hazardous Natural Processes

Topic 1. Modern Relief-Forming Processes and Their Classification
Subtopics:

Classifications of geomorphological (relief-forming) processes.
Cascade and paragenesis development of natural processes.

Topic 2: Modern Hazardous Natural Processes
Subtopics:

Droughts and their ecological consequences.

Desertification and its ecological consequences.

Erosional processes and their ecological consequences.

Karst processes and their ecological consequences.

Glacier activity and its ecological significance.

Topic 3: Adverse Natural Processes and Their Ecological Significance
Subtopics:

Waterlogging and its ecological consequences.

Riverbed changes.

Flooding, land subsidence, and their ecological consequences.

Topic 4: Modern Natural Catastrophic Processes and Their Ecological
Significance

Subtopics:

Atmospheric vortices, hurricanes, and tornadoes.

Dust and salt storms.

Floods and their ecological consequences.

Earthquakes and their ecological consequences.

Snow avalanches and their ecological consequences.



Mudflows and their ecological consequences.

Landslides and their ecological consequences.

Wildfires and their ecological consequences.

Topic 5: Mapping of Hazardous Natural Processes

Subtopics:

Use of GIS technologies and remote sensing (RS) data in natural process
studies.

Mapping the dynamics of natural processes.

Topic 6: Monitoring of Hazardous Natural Processes
Subtopics:
Types of monitoring
Forecasting the occurrence of hazardous processes
Geoecological aspects of adverse natural and anthropogenic processes and
phenomena

Discipline: Natural and Technogenic Risk Management

Topic 1: Technogenic Systems, Risk Analysis, and Sustainable
Development of Society

Subtopics:

Natural and technogenic systems.

Concepts of risk and hazard.

Risk indicators.

Risk and sustainable development issues.

Topic 2: Sources of Hazards and Classification of Risks and Hazards
Subtopics:

General characteristics of risk

Individual and collective risks

Potential territorial and social risks

Environmental risk

Spatial distribution of hazardous events and risks

Topic 3: Structure of Technogenic Risk
Subtopics:
Technogenic safety issues
Classification and nomenclature of potentially hazardous objects and
technologies
Natural-technogenic risks
Accident hazards and their consequences
General structure of technogenic risk analysis

Topic 4: Methods of Technogenic Risk Analysis



Subtopics:

Hazard identification methods.

Basic concepts and definitions of reliability, safety, and risk theory.
Indicators of reliability, safety, and risk.

Statistical modeling method

Topic 5: Environmental Risk

Subtopics:

Key principles and criteria of risk management.
Structure of environmental risk.

Risk to public health and environmental pollution.

Topic 6: Issues and Methods of Managing Natural and Technogenic
Risks

Subtopics:

Economic mechanisms of safety and risk management.

Regulatory frameworks for safety and risk.

Protection of the population from natural and technogenic emergencies.
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