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CONTENT

THE PROGRAM ENROLLED ON THE BASIS OF STATE EDUCATIONAL
STANDARDS ON SPECIALTIES "GEOGRAPHY", "ECOLOGY", "HYDROLOGY",
"METEOROLOGY", "CARTOGRAPHY»

1. The purpose and objectives of the entrance exam in the specialty "Natural and
technogenic risks."

The purpose of the entrance exam is to identify undergraduates degree of theoretical
training. During the examination, candidates must demonstrate a good level of knowledge on all
major topics of geographical science: physical, economic, social and political geography,
Geoecology, geomorphology and cartography. Candidates must also possess the skills to work
with digital maps.

The objective of the program is a comprehensive assessment of knowledge in the main
compulsory disciplines of the magistracy to identify their abilities to research work. The entrance
exam includes sections on geology, seismology, glaciology, cartography, management of natural
and man-made risks and monitoring of natural and man-made systems, studied under the
master's program. The form of the entrance examination is a combined written and oral
examination. Examiners write down their answers to the questions of the examination ticket on
the answer sheets, answer the examination Committee orally. In case of appeal, the basis for
consideration is written records in the answer sheet.

2. Requirements for the level of training of persons entering the doctoral PhD

The applicant must have a document of the state sample of the corresponding level of
higher basic education (master's degree) in the direction (specialties).

Previous minimum level of education of persons entering the PhD doctoral-master's
degree: 7M05203 — Geography; 7M05209 - Geoecology and environmental management;
7M05206-Hydrology; 7M05207-Meteorology; 7M05211-Ecology; 7M07303 - Cartography.

The applicant must have the following competencies:

- to build a systematic understanding of the methods of study, information support of
research in the field of geographical science for integration into the inter-sectoral scientific
space;

- to find methodological and technological solutions to the scientific problem in new and
unfamiliar contexts for the integration of geography in the interdisciplinary sphere of scientific
production;

- to be ready to take independent decisions in case of difficult emergency situations and to
convince the opponents o the correctness of the adopted methods of addressing the causes.

3. Prerequisites of the educational program:
— SPGS 5206 "Modern problems of Geology and seismology” - 5 credits,
— APGOK 5208 "Actual problems of mountain glaciation of Kazakhstan" -5 credits.
— UPTR 6308 "Managing natural and technological risks" — 5 credits
— MORG6309 "Monitoring and evaluation of regional geosystems™ - 5 credits

4. List of examination topics

Discipline "Modern problems of Geology and seismology»
The importance of Geology and seismology for human economic activity. Geological
component of the environment - Geoecology or ecogeology. The task of theoretical Geology is
to create a theory of the origin and development of the Earth. Plate-tectonic paradigm, theory of



mantle jets, deep geodynamics of the Earth. Global geodynamic models taking into account
convective and advective heat and mass transfer, reduction of endogenous activity, openness of
the Earth system. Influence of space and anthropogenic factors on the activity and dynamics of
seismic processes. Earthquakes and their consequences. Spatial modeling of geodynamic
processes — as a method of studying and predicting the dangers associated with the formation and
use of natural and technogenic systems.

5. List of recommended literature

5.1 Basic literature:

1. Job6pososnbckuii, B.B. I'eonorus: Yueb. st By308. — M.: BJIAJIOC, 2006.- 320 c.

2. Xapkos B.H. Buyrpennee crpoenue 3emnu u ranet. — M.: Hayka, 1982.

3. 3onenmaiin JL.I1., Ky3emun M.U. [1aneoreonunamuka. M., Hayka, 1993. 192 c.

4. Jlobkosckuit JI.U., Hukummu A.M., Xaun B.E. CoBpeMeHHBIE TPOOIEMBI T€OTEKTOHUKH
u reoguHaMuku. M.: Hayunsiit mup, 2004. 611 c.

5. Xawmn B.E., JJomm3e M.T". 'eorexTonnka ¢ ocHoBamu reogunamukn. M.: KJIY, 2005. 560
c.

6. Axu K., Puuapnc I1. KonmudectBennas cetficmonorus. Ilep. ¢ anrn. / M.: Mup. 1983.

7. ApedreB C.C. DnuieHTpaIbHbIE CEHCMOJIOTHYECKUE UCCienoBanus. M. AKaJeMKHHUTA,
2003, 376c.

8. 3aBbsnmoB A.J[. CpenHecpouyHbIi MPOTHO3 3EMIICTPSICEHHM: OCHOBBI, METOJUKA,
peaymmzanmst / M. Hayka. 2006.

9. Usakun b.M. Meroapl MoaenupoBaHus CEHCMUYECKHX BOJHOBBIX siBIeHHE M. Hayka.
1969.

10. KoctpoB b.B. Mexanuka o4ara TekToHU4YeCKOTro 3emierpsicernnst M. Hayka. 1975.

11. Moru K. IIpenckazanue 3emnerpsicenuid. Ilep. ¢ anrn. M.: MUP. 1988. — 382 c.

12. Ceiicmuueckoe paitonupoBanue teppuropun CCCP. Meronnyeckue OCHOBBI U
peruoHanbHoe onucanue kaptel 1978 r. M.: Hayka, 1980. 307 c.

5.2 Additional literature:

AptiomikoB E.B. ®usnueckas rexktonuka. — M.: Hayka, 1993

benoycos B.B. I'eorektonuka. — M.: Uzn-so MI'Y, 1997.

['30Bckuit M.B. OcHoBwl TekToHOU3UKH. M.: Hayka. 1975

Koponosckuii H.B, Jlemuna JI.M. Marmatusm - Kak HMHAMKATOp TE€OJUHAMUYECKHUX

o0craHoBok. — Kumknblit oM "YHuBepcuter" Mocksa, 2011. — C. 232.

5. [IIpo6nemsl rnobansHOM reoannamuky / mox pex. J.B. Pynnksucra. — M.: TEOC, 2000.
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Discipline ""Actual problems of mountain glaciation of Kazakhstan»

Conditions of formation of the Nival-glacial zone of mountain systems of Kazakhstan.
Types of glaciers and snowfields of Kazakhstan and the nature of their spatial distribution.
Current state and dynamics of the glacial-Nival zone of Kazakhstan. Climatic and anthropogenic
component of the state and dynamics of mountain glaciers and snowfields in Kazakhstan.
Snowfalls and avalanches. Cartographic modeling of the Nival-glacial zone as a basis for
monitoring the status and dynamics of glaciers and snowfields.

5.3 Basic literature:

1. Kasak yausepcureri, 2003. - 112c.

2. BunecoB E.H., YBapoB B.H. DBomionusi COBpEMEHHOro OJeIE€HEHHsS 3amIMHCKOro
Amnaray B XX Beke. - Anmarsl: Kazak yausepcuteri, 2001. - 252 c.

bann V.®. lunamuka macc asaa. JI., F'uagpomereounsnar, 1975.

HroprepoB M.b. MonuTopuHr 6ananca Macchl TOpHBIX JeAHUKOB. M., Hayka, 1993.
Honrymmun JI.JI., Ocunosa I'.b. ITynscupytrommue neguuku. JI., l'unpomereonsaar, 1982.
Kanecuuk C.B. Ouepku risiimmonioruu. M., ['eorpadrus, 1963.

ook w



7.

1.

oo

[Tarepcon ¥Y.C.b. ®usuka nenuukos. [lep. ¢ anrn. U3n-so "Mup", 1984 (2-e uzn.).

5.4 Additional literature:
Bunecor E.H., YBapos B.H. Mounutopunr onenenenusi CeBepHoro Tsub-Illans Bo
BTOpoii monoBuHe XX Beka // MexayHaponHas koHgpepeHus «MOHUTOPUHT
kpuocheps», 20-23 amp. 1999 r. - [Tymmno, 1999. - C.69-70
Bunecos E.H., Mopo3zoa B.M. JluHamuka COBpEeMEHHOTO OJ€JCHEHHUs OacceiHa p.
Kazan, JDxynrapckuii Anaray // Bectauk Ka3l'V Cep. reorpaduueckas. - 2000. -
Ne2(11). - C.3-9.
Buneco E.H., YBapo B.H., Yaapues C.B. HcnonwszoBanue ['MC-texHosoruii mis
W3YYCHHS JICTHUKOBBIX CHCTEM //MOKI. K MexmyHap. koHd. - Ammatsel, 2000. - C.204-
208.
Buinieco E.H. Jlerpananus onenenenus rop FOxxnoi JKyHrapuu Bo BTOPOM ITOJIOBUHE
XX Beka // XIII I'mauunonornyeckuii cumiosuyM «CokparieHue rsiuocdepsl: GakThl U
aHanm3»: Te3. goki. - CIIo., 2004. - C.51-52.
byasiko M.M. Knumat B npouiom u 6yayuiem. JI, 'mapomereonsaat, 1980.
Kpenke A.H. Maccoobmen B senHukoBbeix cucrteMax Ha tepputopuun CCCP. JL.,
I'mppomereonsnar, 1982.
Onenenenune Ceepuori u llenTpanbHoit EBpasum B coBpeMeHHYIO 310Xy (IO pe.
.M.Kotnsxosa). M., «Haykay, 2006.
Tymuuackuii I'.K. Jlenauku, cHexHuky, naBuabl CoBerckoro Coroza. M., ['eorpadrus,
1968.

Discipline ""Management of natural and technogenic risks»

Natural, natural - technogenic and technogenic danger and risk — the essence and basic
concepts. Factors, conditions and types of formation of natural and technogenic risks. Dust
storm. Floods and flooding are their environmental consequences. Landslides, landslides and
their impact on the terrain. Sat down and their consequences.

Principles of mapping of natural and technogenic hazards and risks. Economic damage and
environmental insurance. Assessment of natural and technogenic hazards and risks according to
remote sensing data. Methods of assessment mapping of different types of risks and hazards.
Fundamentals and potential of natural and technogenic risk management capabilities.
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5.5 Basic literature::
Uepnona I'.B.. Ynpasnenue puckamu: yue6Hoe nocodoue .— M. : IIpocnext, 2009 .—
158 c.
AnbivoB B.T.. TexHoreHHbI pucK: AHaIU3 U OLIEHKA : yueOHOE MOCcOOHue AJisi By30B—
M.: Axagemkunra, 2004 .— 118 c.

Kynun B. A. Ynpasnenue puckaMu NMpOMBIIUIEHHOTO MPeINpUHUMATEILCTBA (TEOpHs,
merononorus, mpakruka). — CII6.: W3n-Bo Canxt-IlerepOyprckoit  axkamemuu
yIpaBieHUs U 5KOHOMUKH, 2011. — 184 c.; ni.

Mankun B.C. HageXHOCTh TEXHMUYECKHUX CHCTEM W TEXHOTEHHBIM PHUCK : y4deOHOe
nocobue st By30B.— PocTtoB-Ha-/{ony : ®ennkce, 2010 .— 433 c.
Tuxomupos H.II. MeTonbl aHanm3a U ynpaBieHHUs SKOJIOT0-35KOHOMUYECKUMHU PUCKAMHU :
VYueb. mocodue mst ByzoB.— M.: OHUTH, 2003 .— 350 c.
bamkun B.H.. Dkxonormueckue pHCKH: pacyer, ympaBieHHE, CTPaxOBaHHE : ydueOHOe
rnmocooue.— M. : Bricmr. mx 2007 .— 358 c.,

5.6 Additional literature:
[IpenynpexneHre U JUKBUAALNSA Ype3BbIYANHBIX cuTyanuil. YdyeOHoe mocoOue. Ilof
pen. FO. JI. Bopo6seBa, M.: 2009 r.
MacrprokoB b.C. bezonacHocts B UC. «Akanemusi», 2009 r.
MactprokoB  b.C. besomachocth B  UC B  NpuUpOIHO-TEXHOTEHHOH  cdepe.
[Iporno3upoBanue nocneacTBud. « Akagemusi», 2011 r.



4. CesepueB H.A. CucTteMHBIN aHAIW3 U MOJICTMPOBAHKUE OE30MaCHOCTH: y4eOHOE Imocooue
1u1st By30B.— M. : Boicm. mik., 2006 .— 462 c.

5. TI'ycekoB A.B. Hage)kHOCTh TEXHUYECKHMX CHUCTEM M TEXHOTCHHBIM PHUCK: y4EOHUK;—
Hoocubupck: M3n-8o HI'TY, 2007 .— 426¢.

6. dommue A.H. Puck-meHemxkMeHT : yueOHoe mmocodue - M.: Jlamkos u K, 2004 .— 291
c.

7. AHanmu3 W OLIEHKa pUCKa MPOU3BOJCTBEHHOW [EATENBHOCTH : ydeOHOe mocolue ams
By30B.— M.: Bricmi. mik., 2007 .— 327 c.

Discipline "Monitoring and evaluation of regional geosystems»

Theoretical and methodological basis for monitoring the ecological state of regional
geosystems. The essence, principles, basic concepts, objects, content, methods and organization
of the study of regional geosystems. Innovative methods of monitoring the ecological state of
regional geosystems. Preparation of multiscale geoecological assessment and forecast maps of
regional geosystems. Applied aspects of research and evaluation of regional geosystems -
regulation of their condition and assessment of resource potential, optimization of the
environment, development of monitoring programs of geosystems in the area of influence of
large engineering structures (nuclear power plants, reservoirs, etc.). Aerospace monitoring. The
concept of remote sensing. The use of aircraft for monitoring of regional geosystems. Unmanned
aerial vehicles and their application in environmental monitoring. Space monitoring.

5.7 Basic literature:

1.  dmurpuenko, B. II. Dxonoruueckuil MOHUTOPHHI TexHoc(hepsl: ydyeOHOe mocobue. -
CII6.: 2012.-368 c.

2. DKOJIOTMYECKUH MOHHUTOPUHI: ydeOHOoe Iocobue A MpernojaBareseilf, CTYJIEHTOB,
yuamuxes / [Tox pen. T. S. Ammxmuna. - M : Akagemuueckuii mpoekt, 2008. - 416 c.

3. HOmutpuenko, B. II. Dxonmormdyeckuii MOHUTOPHHT TexHOc(epwl: yueOHOoe mocobue. -
CIIG.: 2012. - 368 c.

5.8 Additional literature:

1.  OxonenoBa A.A., Eropoa I'.C. Dxonorudeckuii MOHUTOPHUHT: y4eOHOE MOcoOHe IS
CTYZICHTOB BBICIIUX yueOHbIX 3aBefieHuit Bonarorpan: BonrI'TY, 2014

2.  DKOJOTHYECKUH MOHUTOPHHT: yueOHOe mocobue s By30B. Crapsriit Ockom: THT, 2014. —
232 c.

3. DKOJIOTMYECKUH MOHUTOPUHT U 3KOJOTHYECKAs dKCIePTH3a: yudeOHOe mocodue / Mo pel.
M. T. ScoBeeBa. — MockBa; Munck: Un¢ppa-M Hosoe 3nanue, 2013. — 303 c.

6. Knowledge assessment scale

Scare by letter | Digital eq_ulvalent Percentage Score according to the traditional system
system of points
A 4,0 95-100 Perfectly
A- 3,67 90-94
B+ 3,33 85-89 Good
B 3,0 80-84
B- 2,67 75-79
C+ 2,33 70-74 Satisfactory
C 2,0 65-69
C- 1,67 60-64
D+ 1,33 55-59
D- 1,0 50-54
F 0 0-49 Unsatisfactory




During the examination, the following criteria for assessing knowledge are established:

Assessment "excellent" — in-depth comprehensive knowledge of all program material,
understanding of the nature and relationship of the processes and phenomena under
consideration, solid knowledge of the main provisions of the disciplines: logically consistent,
meaningful, complete correct and specific answers to all questions of the examination card and
additional questions of the members of the examination Committee; use to the extent necessary
in the answers to questions of the materials of all recommended literature.

Evaluation "good" — a solid and fairly complete knowledge of all the software material, the
correct understanding of the nature and relationship of the processes and phenomena; consistent,
correct, specific answers to the questions with the free elimination of comments on individual
issues.

Assessment "satisfactory" — a solid knowledge and understanding of the main issues of the
program, correct and specific, without gross errors answers to questions in the elimination of
inaccuracies and minor errors in the coverage of certain provisions in the leading questions of the
examiners, the answers to the questions of the main recommended literature is not used enough.

A rating of "poor" is the wrong answer to at least one of the main issues of gross error in
the response, misunderstanding of the nature of the stated issues; uncertain and imprecise
answers to additional questions.



