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Application area

It is intended for the implementation of bachelor's degree education in the educational program
«6B05104-Bioinformatics» in the NCJSC «Kazakh National Agrarian Research University» joint with the
«SDU University» establishment.

Regulations

- «On Education» The Law of the Republic of Kazakhstan dated 27 July, 2007 No. 319-1ll;

Order of the Minister of Science and Higher Education of the Republic of Kazakhstan dated July
20, 2022 No2;

Classifier of training programs for personnel with higher and post-graduate education. Order of
the Minister of Education and Science of the Republic of Kazakhstan of October 13, 2018 No. 569;

Standard Rules for the activities of educational organizations implementing educational programs
of higher and (or) postgraduate education. Order of the Minister of Education and Science of the Republic
of Kazakhstan of October 30, 2018 No. 595;

Rules of the organization of the educational process on credit technology of training. Order of the
Minister of Education and Science of the Republic of Kazakhstan dated 12.10.2018 No. 563;

Algorithm of inclusion and exclusion of educational programs in the Register of educational
programs of higher and postgraduate education. Order of the Minister of Education and Science of the
Republic of Kazakhstan No. 665 dated December 4, 2018;

Order No. 106 of the Minister of Science and Higher Education of the Republic of Kazakhstan
dated October 12, 2022. Rules for keeping the register of educational programs, implemented by the
organizations of higher and (or) postgraduate education, as well as the grounds for inclusion in the
register of educational programs and exclusion from it

Professional Standard: http://atameken.kz/

1. Professional standard «Software maintenance support» Appendix Ne 5 to the Order of the
Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
«Atameken» dated 15.12.2022, Ne 222.

2. Professional standard «Creation and management of information resources» Appendix Ne 8 to
the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic
of Kazakhstan «Atamekeny dated 17.07.2017, Ne 171.

3. Professional standard «Software development» Appendix Ne 7 to the Order of the Deputy
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
«Atamekeny» dated 05.12.2022, Ne 222.

4. Professional standard «Database Administration» Appendix Ne 1 to the Order of the Deputy
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
«Atamekeny dated 15.12.2022, No 222.

5. Professional standard «Organization of interaction between science and innovators» Appendix
Ne 1 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the
Republic of Kazakhstan «Atamekeny dated 24.12.2019, Ne 259.

Atlas of new professions:
1. Biotechnologist in the field of synthetic biology https://www.enbek.kz/atlas/profession/226
2. Biotechnologist-microbiologist of aquatic systems_https://www.enbek.kz/atlas/profession/210


https://www.enbek.kz/atlas/profession/226
https://www.enbek.kz/atlas/profession/226
Biotechnologist-microbiologist%20of%20aquatic%20systems 
Biotechnologist-microbiologist%20of%20aquatic%20systems 

1. Passport of the educational program

Code and classification of the education
field

6B05 Natural Sciences, Mathematics and Statistics

Code and classification of training areas

6B051-Biological and Related Sciences

Code and name of educational program

6B05104 - Bioinformatics

Type of educational program

Innovative

The purpose of the educational program

Training undergraduate degrees in Bioinformatics skilled in
the use of information technology in their professional
activities in the biological sciences, annotation of genomic
sequences, genome analysis, biodiversity assessment, and
the basics of computational biology.

Level according to ISCED 6

Level according to NQF 6

Level according to SQF 6

The number of appendix to the licenses | KZ89LAA00031870
for the training direction 05.08.2021
Accreditation of EP No: AB 4884

The name of the accreditation body IAAR

The period of accreditation validity

16.06.2023 — 15.06.2028

Degree awarded

Bachelor of Natural Sciences under the educational
programme «6B05104-Bioinformatics»

Learning outcomes

Table 2

List of qualifications and positions

- Software Assurance Specialist;

- Specialist in the creation and management of information
resources (content manager)

- Software designer;

- Data Analysis specialist;

- Junior Researcher;

- Researcher;

- Biotechnologist in the field of synthetic biology
https://www.enbek.kz/atlas/profession/226;

- Biotechnologist-microbiologist of aquatic
systems https://www.enbek.kz/atlas/profession/210;

- Bioinformatician;

- Bioinformatics Engineer;

- Software Engineer;

- Biologist;

- Bioinformatics of genomic selection;

- Agroinformatician.

Field of professional activity

- production, study and application of various biological
objects, primarily modified natural and artificial
organisms (from viruses and unicellular to multicellular),
as well as bio macromolecules;

- processing and subsequent analysis of a large array of
information on biological objects (decoded genomes,
spatial structures of biomolecules, interactions of
biological objects);

- development of methods for molecular diagnostics and
selection of new targets for drugs.

Scope and object of professional activity

- preventive, clinical, personalized medicine;
- pharmacology and pharmacy;

- research activities;

- animal husbandry, IT;

- genomic engineering;

- biotechnology, biochemistry, biophysics;



https://www.enbek.kz/atlas/profession/226
https://www.enbek.kz/atlas/profession/210
https://www.enbek.kz/atlas/profession/210
https://www.enbek.kz/atlas/profession/210

data analysis.

Functions of professional activity

on in the construction of modified or new biological
objects;

participation in the control of input data of biological and
bioengineered objects;

quality control and extraction of output data of biological
and bioengineered objects;

use of bioinformatics and bioengineering methods in
molecular diagnostics, selection of new targets for drugs,
medical and genetic research.

Types of professional activity

research activities:
- study of scientific and technical information, performing

literary and patent searches on the subject of research;
application of modern approaches, typical for
bioinformatics, to solve problems facing both
fundamental and applied science;

use of the acquired knowledge and professional skills for
competent analysis of a large array of information on
biological objects (decoded genomes, spatial structures of
biomolecules, interaction of biological objects);
participation in the construction of modified or new
biological objects;

use of bioinformatics and bioengineering methods in
molecular diagnostics, selection of new targets for drugs,
medical and genetic studies;

participation in the implementation of research and
development results;

preparation of data and preparation of reports, reviews,
scientific publications;

participation in activities for the protection of intellectual

property.

organizational and managerial activities:

organization of the work of a team of performers;
participation in the preparation of technical
documentation for the use of bioengineered objects (work
schedules, technological structures, safety instructions,
applications for materials and equipment, business
correspondence documents);

participation in the collection and preparation of initial
data for the selection and justification of scientific,
technical and organizational solutions for the use of
bioengineered objects;

participation in the preparation of documentation and
implementation of the company's quality management
system;

participation in the implementation of measures to
prevent occupational injuries, occupational diseases and
environmental violations.

production and technological activities:

preparation of recommendations for the management of
individual stages of processes using biological objects to
ensure occupational health and environmental safety;
participation in the organization of workplaces, their
technical equipment and placement of technological
equipment to ensure labor protection and environmental
safety;




participation in the control of input data and
bioengineered objects;

participation in the quality and safety control of products
and data received.

Be competent

to solve the problems of professional activity on the basis
of information and bibliographic culture with the use of
information and communication technologies and taking
into account the basic requirements of information
security;

report orally and in writing in Russian and foreign
languages to solve the problems of professional activity;
willingness to lead the team in the field of their
professional activities, to tolerate social, ethnic,
confessional and cultural differences;

apply bioinformatics methods to obtain new knowledge
and to obtain biological objects with purposefully
modified properties, apply modern research methods,
determine the relevance of the goals and objectives and
the practical significance of the research;

observations, descriptions, identification and scientific
classification of biological objects (prokaryotes, fungi,
plants and animals);

find and use the information accumulated in databases on
the structure of genomes, proteins and other biological
information, possession of the main bioinformatics
means of analyzing genomic, structural and other
biological information;

the ability to create computer programs, databases and
other software products used in bioengineering and
bioinformatics;

carrying out laboratory work, taking into account the
requirements of safety and first aid techniques in case of
accidents;

research and analysis of living systems, mathematical
methods of processing the results of biological research;
organize your work on a scientific basis, on the basis of
knowledge of labor legislation, rules and norms of labor
protection, taking into account the existing administrative
documents, methodological and regulatory materials in
the field of your professional activity.

have professional competencies that correspond to the
type (s) of professional activity that the program is
focused on;

independently conduct theoretical and experimental
research work in the field of bioengineering,
bioinformatics and related disciplines, as well as
formalize it in writing, present it orally and participate in
various forms of discussions.




2. Learning results of Educational Programs

Codes

Learning results

LO1

Analyze events and actions from the point of view of the field of legal regulation and be able to
refer to the necessary regulatory acts. To be able to protect their rights and interests using the
laws, to carry out professional activities based on developed legal awareness, legal thinking and
legal culture.

LO2

To know the fundamental problems of the functioning of the economy, the mechanism of action
and manifestation of economic laws, as well as the main features of the leading schools and
areas of economics science; to apply the knowledge gained to build an effective system of
business and entrepreneurship, to have the competence necessary to develop arguments and
solve a problem in the field of study

LO3

Apply methods for the implementation of low-waste industries and assess the environmental
efficiency of economic activities, establish cause-and-effect relationships between phenomena
that occur in nature and society, apply environmental knowledge to solve and predict possible
environmental problems.

LO4

To be able to organize scientific work, synthesize new knowledge, generalize research results
and present them using knowledge and skills in the field of research. Know the main legislative
acts on industrial safety, labor protection, environmental protection and civil protection in
scientific research and labor organization.

LO5

Understand the principles and basis of natural phenomena and processes from a physical and
chemical point of view. Explain the structure and properties of inorganic and organic
compounds and the principles of work. Know the chemical composition of plants and the
physical structure of biological objects.

LO6

Know the morphological features of plants, the basics of botany and zoology, biological
systematics, physiological, biochemical and molecular mechanisms of processes occurring in
cells. Be able to explain the structure and properties of cell organelles, cells, organs, organisms
and populations and the principles of their interaction. Know the basics of the mechanisms of
heredity and variability, as well as methods for their study and modification. Use research
methods designed for different levels of process organization.

LO7

To know the theoretical and practical basis of plant growing, plant life factors, design and
drawing up crop rotation schemes, tillage systems, etc. To use modern methods of selection and
seed production with the participation and breeding of varieties of agricultural crops. To apply in
practice the methods of the selection process and methods of reproduction.

LO8

Know the necessary basic mathematical concepts and laws of mathematical logic, statistics and
probability theory. To be able to apply the methods of mathematical statistics to solve various
agrobiological research problems. Possess the ability to apply knowledge in practice and the
skills to build probabilistic models for the study of agrobiological processes and phenomena.

LO9

Know the basic laws of modern information and communication technologies, the types and
purpose of applied 1S, models and processes of the product life cycle, the stages of creating
applied information systems, the principles of operation of various devices, their functional
composition and subsystems. To know the methods of analysis of the field of information
systems, the methodology and technology of development and design of information systems,
the physical foundations of CT and data transmission devices. Possess skills in working in
various operating systems and skills in working with technologies for searching, collecting,
storing, processing and transmitting information.

LO10

Know the basics of bioinformatics and practical technologies used in bioinformatics, how to
search, receive and analyze data. Be able to use various approaches and methods of
bioinformatics to solve practical problems. Be able to apply the acquired knowledge in the field
of molecular biology and genetics. Possess the skills of practical work with biological data banks
and other data sources, the ability to search for bioinformation data in various databases.




3. Contents of the educational program

Volume in hours Distribution of credits by courses and
semesters
(%) I
O 8| 3 Classroom hours Extracurricular| 2 3 4 = | E
o) = o course | course | course | course S 5
O i The name of the discipline forming o | L 0 E| =
= |Discipline code : £ | E 9|5 E| T
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O S 8| 3| ws|Egsg| b | Q 2|3|als|6|7]|8]|2] S
S| 8| 8| Slgg g = = |1
RN
c o
00 |Kannsl 6inim Oepetin mouaep ki / Hnka
o01meodpa3oBaTenbHbie AucuumInnbl / General 56 |1680| 90 | 465 300 | 825
education subjects cycle
Moayas 1/ Module 1. 'yMaHUTApJIBIK KIHE TiaxiK/ 30 | 900 | 30 | 240 180 | 450
I'ymanurtapHslii u s13b1koB0oii/ Humanities and
language
CC | KTM/IKG/ |Ka3akcran Tapuxsl/ Uctopus Kasaxcrana/ State
HK 1106 [History of Kazakhstan 5 [ 1501 151 30 30 75 S 22 exam
CC | Fil/ Phil 2103 |®wusocodus/ Philosophy 5 [ 150 ] 15 | 30 30 75 5 22 | exam
CC |SHT/IYa/ FL leren Tini/ MHocTpaHHblii 83bIK/ 10 | 300 90 60 150 | 5| 5 29 | exam
1105 Foreign Language
CC | KOT/ KRYa/ |Ka3ak (Opsic) Tini/ Kazaxckuii (Pycckwit)
KRL 1102 |s3eix/Kazakh (Russian) Language 10| 300 %0 60 150 1515 22 | exam

Moayas 2. Kaciou xoHe KOMMYHHUKATHBTI MOIyJi/
ITpodeccuonanbHo-kommyHnkaTuBHsbiii/  Professional| 10 | 300 | 30 | 60 60 150
and communicative

CC | AKT/IKT/ |AkmapaTTeIK-KOMMYHHKAIMSIBIK
IACT 2122 |rexnonorusmnap/ MapopmarmioHHO-
KOMMYHHKALIMOHHBIE TEXHOJIOTHUH/ 5 1150 | 15 | 30 30 75 5 21 | exam
Information and communication
technologies

CC | Eko/ Eco 2123 |9xonomuka/ Economy

KSZhKM/  [KyKbIK jkoHE ChI0aiiac )KeMKOPIIbIKKA

PAK/ LAK [kapcel mogenuet/ [IpaBo u 5 | 150 | 15 | 30 30 75 5 14
2118 AQHTUKOPPYIIMOHHAA Ky abpTypal Law and

anti-corruption culture

Eko/ Eco 2114 |9xomorus/ Ecology

exam




TAK/BZh/ LS

Tipurinik opeKeTiniH Kayincizmiri/

2112 be3onacHocTs x)usHenestenpHocTH/ Life
safety
Kas/Pre/ Ent |Kocinkepaix/IIpeanpuHumaTenbcTBoO/
2115 Entrepreneurship
GZN/ONI/  [FeuibiMu 3epTTeyiepaid Herizaepi /
FSR 2121 |OcHOBBI Hay4YHBIX HCCIIEIOBaHHH /
Fundamentals of Scientific Research
KSN/OFG/ |KapKbUIbIK cayaTThLIBIK HEri3aepi/
BOFL 2116 |OcHoBbI (pHHAHCOBBIH IPAMOTHOCTH/

Basics of financial literacy

Monyan 3. OJieyMeTTiK-casicaTTaHy 0iJTiM JkoHe
cajayaTTbl eMip caiaTbl / CouMaabHO-MOTUTHYECKHX
3HAHUI ¥ 310pOBbIii 06pa3 xu3Hu/ Socio-political
knowledge and a healthy lifestyle

16

480

30

165

60

225

CC

ASBMASMP/

MSPZSPKP)/

SAPKMSSSC
SP 1107

OJeyMeTTiK-casicaTTany OiiM Moy
(emeymerrany, cascarTaHy,
MOJICHUETTaHYy, ncuxojorus)/ Moayib
COILIMAJILHO —TIOJIMTHYECKUX 3HAHUU
(comuonorusi, MOIUTONIOTHS,
KyJIbTyposorus, ncuxomuorus)/ Social and
political knowledge module (Social
Studies , Political Studies, Cultural
Studies, Psychology)

240

30

45

60

105

21

exam

CC

DSH/ FK/ PT
1109
2110

Jene mbIHBIKTEIPY/ Ou3mueckast

KynbTypa
Physical culture

240

120

120

23

exam

BII
KII

Ba3ajbIK #xoHe KICiTeHAipy NoHAep HUKJIbI
Huxsa 6a30BbIX U NPOPUIHPYIOIIUX AUCHUIIIMH
Core and major subjects cycle

176

5280

435

600

420

170

930

2725

disciplines

Mopnyas 4. ’KapaTbLIbICTaHYy ’KIHE MATEMATHKAJIBIK
moHAep/ EcTecTBeHHO-HAYYHbIE H MaTeMaTH4YeCKUe
mucuunianabl/ Natural science and mathematics

35

1050

105

180

30

210

525

ucC

Bio 3255

Buocraructukal Biostatistics

150

15

30

30

75

exam

10

ucC

ZhM/ VM/ HM

1238

JKorapsl marematuka/ Beicias
maremaTrka/ Higher mathematics

150

15

30

30

75

21

exam




11 | UC | BOH/NOH/ |Beiiopranukaiibik 5KoHE OPraHUKAIIBIK
IOCh 1204  |xmmus/ Heopranuueckast u opragmueckas | 5 | 150 | 15 | 15 | 15 30 75 2 | exam
xumust/ Inorganic and organic chemistry
12 | UC | FBN/FOB/ |®usuka 6nodusuka Herizaepimen/
PhFB 2239 |®wusuka ¢ ocHoBamu omodmsuku/ Physics | 5 | 150 | 15 | 15 | 15 30 75 21 | exam
with fundamentals of biophysics
13 | OC | BU/OB/BO |busHecri yitbiMaactsipy/ Opranusanust
3256 ousneca/ Business organization 5 |150] 15 | 30 30 £ 14
14 | OC | IAM/ MDI/ |UudopmaTukara apHaIFaH MaTeMaTuka/
MCS 3263 |Maremaruka st uHpopMaTuku/
Mathematics for Computer Science 5 150 | 15 | 30 30 75 21
SA/LA 3262 |CebIKTHIK anrebpa / Jluneiinas aareopa/
Linear algebra
15 | OC | DM/DM/DM |[Iuckperti matematuka/ JluckperHast
3265 matematuka/ Discrete Mathematics
MT/MA 3264 |MaremaTuKabIK Taiaay/ 5 150 | 15 30 30 75 21
Maremarndeckuii ananuz/ Mathematical
analysis
Monayas 5. Buosorusabik nonaep / buosoruueckue
Co PN 54 11620| 135 | 150 | 150 | 70 | 270 | 845
aucnuniannel / Biological disciplines
16 | UC | OB/BR/PB 601M/111<Eep 61/10110.1"1/151051 / buonorus 5 150 | 15 15 | 15 30 75 3 exam
1240 pactennii/ Plant Biology
OP/ UP/ TP OK}_I I:IpaKTI/IKa-CI)I/ Y4eOHas npakTuka/ 5 60 20 40 1 dlf‘f:
1201 Training practice credit
17 | UC Z00 1241 |3oomnorus/ Zoology 6 11801 15 | 15 | 30 30 90 16 | exam
18 | UC | OF/FR/PPh 901M[L1Kfep ¢)H3Hono_rnﬂcm/ Ousnonorus 6 11801 15 | 15 | 30 30 90 1 | exam
2246 pactenwuii/ Plant physiology
19 | UC Bio 2243  |buoxumust/ Biochemistry 5 1501 15 | 15 | 15 30 75 1 | exam
20 | UC | Cit/Cyt 2242 (ITuronorus/ Cytology 5 |150| 15 | 15 | 15 30 75 1 | exam
21 | UC |OG/GR/PG GR 601M[L1K€ep reHeTHKagLI/ I'eneTnka 5 150 | 15 15 | 15 30 75 1 | exam
2244 pactenwmii/ Plant genetics
22 | UC MB 2302 |Mouekynainsl 61/10J10r1/1;1_/ MonekynsipHas 5 | 150 | 15 | 30 30 75 1 | exam
ouonorus/ Molecular Biology
23 | UC | OSH /Ras/CP |Ocimpaik mapyamibuibFbl/ _ 5 | 150 | 15 | 15 | 15 30 75 1 | exam
3247 PacrenueBoncreo/ Crop production
24 | UC | OS/SR/PB 6c1MzuKEep ceJIeKum(_:LI/ Cenexuus 5 | 150 | 15 | 15 | 15 30 75 1 | exam
4248 pactenwmii/ Plant breeding




OP/ PP 2202 |Oupuipictik npaKTI/I_Ka/ IIponsBoncTBeHHas 5 | 150 50 100 diff:
npaktuka/ Production practice credit
Mopayas 6. UudopmaTuka :xoHe 6araapaamanay/
HNudopmaruka u nporpammuposanue/ Computer 30 | 900 | 90 | 105 | 75 180 | 450
Science and Programming
25 | UC | BN/ OP/FP |barmapnamanay uerizaepi/ OCHOBBI
3260 nporpammupoanus/ Fundamentals of 5 | 150 | 15 | 15 | 15 30 75 exam
Programming
26 | OC DKBZzh/  |Iepekrep KopbiH Oackapy xyiienepi 1/
SU53D3/5 5DM3 CucTeMbl ynpapieHus 6a3aMy JaHHBIX
1/ Database Management Systems 1
MKA/ RMP/ [Mo6ubi KocsIMInanap s d3ipiey 1/ S | 180115 1 15 ) 18 30 7 exam
MAD 3356  |PazpaGoTka MOOHIBHBIX TIPUIIOKEHHIA
1/ Mobile Application Development 1
27 | OC YTMS/ bIkTUMaNIBIK TEOPUSCHI )KOHE
TVMS/PMS  |maremarukansik cratuctuxa / Teopus
3357 BEPOATHOCTEH U MaTeMaTHYeCcKas
craructuka/ Probability and 5 | 150 | 15 | 15 | 15 30 75 exam
Mathematical Statistics
VI/ WF 3358 (BeG-untepdeiic / Web front/ Beb-
uHTepdeiic
28 | OC | AK/VA/IA |Anropur™aepre Kipicre / Beenenue B
3261 anroputMbl/ Introduction to
Algorithms 5 | 150 | 15 | 30 30 75 exam
DM 3261 (3D mopaensaey / 3D-monenupoBanue/
3D modeling
29 | OC |DTAP/ PDAD/|Iepektepai Tanaayra apHajIFraH
PDA 3354  |Python/ Python st ananusa qaHHBIX/
Python for data analysis 5 | 150 | 15 | 15 | 15 30 75 exam
DTU/ DAD/ |R mepektepai Tanaay yiria/ R mst
RDA 3353 |anmanusa nanneix/ R for data analysis/
30 | OC | DN/ODO/ |DevOps Heriznepi / OcaoBsl DevOps/
FDO 3268 |Fundamentals of DevOps
DZhT/ SAD/ |[IepexTepai xuHAY *KoHE Tanay / 5 | 150 | 15 | 15 | 15 30 75 exam
DCA 3269 |C6op u ananus nannbix/ Data
collection and analysis/
MoayJb 7. BuonngpopMaTUKAHbIH 0MOJOTHSIBIK 57 |1710| 105 | 165 | 165 | 100 | 270 905




acnekrtiyiepi/ buosornueckue acneKkTbl
ououndopmaruku/ Biological aspects of bioinformatics

31 | UC PBATT/ |IIpakTukanblk OHOMH(pOPMATHKA!
PBABP/  |akysi3map Tizoerin Tanngay/ [Ipaktuyeckas
PBAOPS 4350 |ononndopmaruka: aHaIu3 6e_m<0B1>1x 150 45 30 75 exam
nocnenoBatenbHocTei/ Practical
bioinformatics: analysis of protein
sequences
32 | UC PBNTT/  ([Ipaktukansik 6uonHpopmaTrka: HK
PBAPN/  |ri36erin Tangay/ [IpakTudeckas
PBAONS 4348 |6uonnpopmarrka: aHaams3 150 45 30 75 exam
nocnenoBatenbaocteir HK/ Practical
bioinformatics: analysis of NC sequences
33 | OC | GPK/VGP/ |'eHomMuKa >oHE MpPOTEOMHKara Kipicre/
ITGAP 4346 |BeneHue B TSHOMUKY U TPOTCOMHUKY/
Introduction to Genomics and Proteomics
GMN/ MOG/ [I'eHeTHKaHBIH MOJICKYJIANIBIK HETi3aepi / 150 15| 30 30 7 exam
MBG 4347 |MomnekynsipHble OCHOBBI T€HETHKH /
Molecular Fundamentals of Genetics
34 | UC | BMB/BBD/ |buoundopmatikaaarsl MOIIMETTEP
BD 4349  |6a3acwl/ buonndopmanronasie 6a3bt 180 | 15 | 15 | 30 30 90 exam
nanubrx/ Bioinformatic databases
35 | OC | BK/VB/ ITB |buoundopmarukara kipicnie/ Beenenue B
2340 ounonHpopmatuky/ Introduction to
Bioinformatics
EBK/VVB/ |Ecentey Ouonoruscoina Kipicre/ 150 151 30 30 7 exam
ITCB 2341 |BBejieHue B BBIYHCIUTEIbHYIO OHOIOTHIO/
Introduction to Computational Biology
36 | OC | GTA/MAG/ |T'enomasl Tamaay aicrepi/ MeTo sl
MOGA 4352 |ananusa renomal/ Methods of genome
analysis
AKTA/ AKyBI31apAbIH KYPBUIBIMBIH TAJIIAY 180 | 15 | 15 | 30 30 90 exam
MASB/ onictepi/ MeTobl aHaIHM3a CTPYKTYPhI
MFATSOP |6enkos/ Methods for analyzing the
4351 structure of proteins
37 | UC | ZhB/OB/ GB |XXanms! ouonmxkenepus/ O0mas 150 | 15 | 30 30 75
. . . exam
4336 ouonmxenepus/ General Bioengineering
38 | UC | GR/RG/GE [I'emomms pez[aKuMﬂJ_Ie_ly/ PenaxktupoBanue 150 | 15 | 30 30 75 exam
4257 reromal Genome editing




39

oC

KB/PB/AB
4266

Konnan6aner ononHpopmaruka/
Ipuxnagnas 6uonnpopmarika/ Applied
Bioinformatics

BA/AB/AIB
4267

BuoundpopmaTrkamarsl anropurMmuaep/
AnroputMbl B OnonHbOpMaTHKe/
Algorithms in bioinformatics

150

15

30

30

75

exam

ucC

OP/PP 3316

Ownpipictik npaktuka/ [Ipon3BojcTBeHHAS
npaktuka/ Production practice/

150

50

100

diff.
credit

KP/PP 4317

KocinTik nmpaktuka/ IlpodheccrnonanpHas
npakruka/ Professional practice/

150

50

100

diff.
credit

KOprTI)IHI[bI aTTeCTaTTay
I/ITOFOBaﬂ arTrecranus
Final assessment:

240

80

160

KopbIThIH B aTTECTATTAY/
Urorosas arrecramys/
Final examination

240

80

160

BAPJIBITBI:
HUTOro:
TOTAL:
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7200

525

1065

420

250

1230

3710

27

33

27

33

30

30

30

30




Ne daxkyabter / Kadenpa
KA3AK TIUITHJE IN ENGLISH
I Arpo6uosiorus Agrobiology
1 ATpPOHOMHSI, CETICKIUS JKOHE Agronomy, breeding and biotechnology
OMOTEXHOJIOTHSI
2 XKemic-keKkeHiC MIapyamibuIbIFbl, ©CIMIIK Horticulture, plant protection and quarantine
KOpFay JKoHE KapaHTHH
3 TonsipakTany, arpoxumus xoHe 3kojorust | Soil science, agrochemistry and ecology
1 Berepunapus Veterinary
4 AKyIIEpIIiK, XUPYPIHs KOHE Obstetrics, Surgery and Reproductive
OCII-0Hy OMOTEXHOJIOTHSICHI Biotechnology
5 BronorusuIbIK Kayincizk Biosecurity
6 KinHuKaIbIK BETepUHAPUSIIBIK MEIUIHHA Clinical Veterinary Medicine
7 MukpoOHOIIOTHS, BUPYCOJIOTHUS KOHE Microbiology, virology and immunology
UMMYHOJIOTHSI
8 Berepunapusiiiblk caHUTapUsUIBIK capanTay | Veterinary sanitary examination and hygiene
’KOHE TMTUECHA
9 H.Y .bazanoBa atsinaarsl «du3nonorus, "Physiology, morphology and biochemistry"
MOP(OJIOTHS KOHE OHOXHMUSD) named after N.U. Bazanova
11 Cy, Kep KIHEe OPMAH pecypcTapsbl Water, land and forest resources
10 OpMaH pecypcTapsl, aHIIBUIBIKTAHY KOHE Forest resources, hunting and fisheries
OaJIBIK MIAPYaIIbUTBIFBI
11 Xep pecypcrapsl xoHe KaacTp Land resources and cadastre
12 Cy pecypcrapbl )KOHE MEJTHOPAIUs Water resources and melioration
v «bu3Hec KoHEe KYKBIK» KOFapbl MEKTEO1 Higher School "Business and Law"
13 Ecen, ayuT jkoHE KapiKbl Accounting, audit and finance
14 X.J1.UypuHn ateianarel «MeHepxkMeHT sxoHe | "Management and organization of
arpoOM3HECTI YIHBIMAACTHIPY» agribusiness” named after H.D. Churin
15 KyKpIK Right
\ 300nHKEHEPHUS JKIHE TaFaM OHIipiciHiH Zooengineering and food production
TEXHOJIOTHSICHI technology
16 300MHKEHEPHSI Zooengineering
17 Taram eHIMJIEPiHIH TEXHOJIOTHSICHI JKOHE Technology and food safety
KayInci3mairi
VI WHxeHepiK-TeXHUKAITBIK Engineering
18 ATpapIIbIK TEXHUKA )KOHE MEXaHUKAaJIBIK Agricultural machinery and mechanical
WH)KCHEPUs engineering
19 N.B.CaxapoB aTeiHIaFbl «Marmmaa "Machine use" named after 1.V. Sakharov
raifaJIany»
20 DHeprusi YHeM/Iey JKOHE aBTOMATHKA Energy saving and automation
21 IT-TexHOMOTHSIIAp KOHE aBTOMATTAHIBIPY IT technologies and automation
VIl Backapma Teparacel - PekTopabiH Deputy Chairman of the Board- Rector
opbIHOacapsbl
22 JKanme! 6inim Oepy moHIEp General university department
23 Jlene TopOueci xoHe CopT Physical education and sports
24 OckepH kadeapa Military department



https://www.kaznaru.edu.kz/page/department/?name=no_bazanova_atyndagy_fiziologiia_morfologiia_zhane_biokhimiia&lang=kz
https://www.kaznaru.edu.kz/page/department/?name=no_bazanova_atyndagy_fiziologiia_morfologiia_zhane_biokhimiia&lang=kz
https://www.kaznaru.edu.kz/page/department/?name=ittekhnologiialar_zhane_avtomattandyru&lang=kz
https://www.kaznaru.edu.kz/university/structure?active_tab=4

4. Modules Competency Map

Codes

Module

Educational competence

Learning outcomes

MC1

Module 1.
Humanities and
language

aimed at the formation of
fundamental source and
historiographic materials, as well as
for the achievement of modern
historical science of Kazakhstan; to
determine the role of the history of
Kazakhstan in the system of
humanitarian knowledge;

on revealing the specifics of the
object and subject of history of
Kazakhstan for the analysis of
topical problems of the modern
stage of development; on creation of
scientifically grounded concept of
history of Kazakhstan based on
integral and objective coverage of
the main stages of ethnogenesis of
the Kazakh people, evolution of
forms of statehood and civilization
in the Great Steppe; on
systematization of knowledge of the
main events of the modern history
of Kazakhstan.

- demonstrate knowledge and
understanding of the main stages of
development of the history of Kazakhstan
- correlate the phenomena and events of
the historical past with the general
paradigm of world-historical development
of human society through critical analysis;
- possess the skills of analytical and
axiological analysis in the study of
historical processes and phenomena of
modern Kazakhstan

- be able to comprehend objectively and
comprehensively the immanent features of
the modern Kazakhstan model of
development

- to systematize and give a critical
assessment of historical phenomena and
processes in the history of Kazakhstan.

form a system of general
competencies that ensure the socio-
cultural  development of the
personality of the future specialist
based on the formation of his
ideological, civic and moral
positions;

- to evaluate the surrounding reality on the
basis of ideological positions, formed by
the knowledge of the fundamentals of
philosophy, which provide scientific
understanding and study of the natural and
social world by methods of scientific and
philosophical knowledge;

- to interpret the content and specific
features of the mythological, religious and
scientific worldview;

- to give assessment to everything
happening in the social and industrial
spheres;

develop the ability to interpersonal
social and
professional communication in the
state, Russian and foreign
languages;

- implement the use of language and
speech tools based on a system of
grammatical knowledge; analyze
information in accordance with the
situation of communication;

- to carry out the use of linguistic and
speech means based on the system of
grammatical knowledge; analyze
information in accordance with the
communication situation;

MC2

Module 2.
Professional and
communicative

The development of information
literacy through the mastery

and the use of modern information
and communication technologies in
all areas of life and work;

- evaluate the actvities and actions of
communication participants.

- to use in personal activities various types
of information and communication
technologies: Internet resources, cloud
and mobile services for searching, storing,
processing, protecting and distributing
information;




Have an intolerant attitude toward
corrupt behavior, respectful of
legislation and law.

- analyze events and actions from the
point of view of the area of legal
regulation and be able to refer to the
necessary regulatory acts;

- to be guided in the current legislation;
using the law, to protect their rights and
interests,

- to carry out professional activities on
the basis of a developed legal awareness,
legal thinking and legal culture;

- to acquire a sufficient level of legal
awareness;

- be able to assess the facts and
phenomena of professional activity from
an ethical point of view;

- apply moral rules and norms of behavior
in specific life situations

Be competent to analyze and obtain
information in accordance with the
basic knowledge of the economy;
use the basics of economic
knowledge in various fields;able to
apply this knowledge in solving
situational and practical problems.

- to know the fundamental problems of
the functioning of the economy, the
mechanism of action and manifestation of
economic laws, as well as the main
features of the leading schools and areas
of economic science;

- to be aware of economic terms and
categories, use them in their educational
activities;

- to understand and know the main events
of the world and domestic economic
history, the course of ongoing reforms in
the light of the strategy "Kazakhstan -
2050", development trends in the field of
modern business;

- to distinguish and compare the behavior
of market agents in different types of
market structures;

- to explain the interaction of economic
agents in macroeconomic markets;

- to compare the impact of
macroeconomic  policies in different
countries;

- to argue their own views on modern
macroeconomic phenomena;

- to use the knowledge gained in practice
to assess the results of economic reforms
in Kazakhstan

To be competent in the application
of methods for the implementation
of low-waste production and the
assessment of the environmental
efficiency of economic activity.

- know the contents of the basic terms in
the field of ecology, environmental
management; modern global and regional

environmental problems and their
solutions;
- be able to apply -environmental

knowledge to solve and predict possible
environmental problems;

- apply methods for the implementation of
low-waste production and assess the
environmental performance of economic
activity.

- establish causal relationships between
phenomena occurring in nature and
society,

- apply environmental knowledge to solve




and predict possible environmental
problems.
Contribute to the ability to apply - to know the main legislative acts on
this knowledge to address the issues | industrial  safety, labor  protection,
of safety and reliability of operation | environmental protection and  civil
of machinery and equipment and protection;

knowledge of the issues of social
protection of workers.

- apply the knowledge gained to address
the safety and reliability of the operation
of machinery and equipment;

- ability to evaluate machinery and
process equipment in terms of exposure to
abnormal situations.

MC3

Module 3.
Socio-political
knowledge and a
healthy lifestyle

form the skills of self-development
and education throughout life;

-to assess situations in various spheres of
interpersonal, social and professional
communication, taking into account the
basic knowledge of sociology, political
science, cultural studies and psychology;

- to synthesize knowledge of these
sciences as a modern product of
integrative processes;

- to use scientific methods and
approaches of research of a specific
science, as well as the entire socio-
political cluster;

- develop their own moral and civic
position;

- operate with the social,
cultural, legal and ethical

Kazakhstan society;

- demonstrate personal and professional
competitiveness;

- to put into practice knowledge in the
field of social sciences and humanities,
having international recognition;

- to make a choice of methodology and
analysis;

- summarize the results of the study;

- to synthesize new knowledge and
present it in the form of humanitarian
socially significant products;

business,
norms of

form a personality capable of
mobility in the modern world,
critical thinking and physical self-
improvement.

- to build a personal educational trajectory
throughout life for self-development and
career growth, focus on a healthy lifestyle
to ensure full social and professional
activities through methods and means of
physical culture.

Core and major subjects competencies

Learning outcomes

MC4

Module 4.
Natural science
and mathematics
disciplines

They form general theoretical and
experimental principles and
methods of the environment, natural
phenomena, physics, and chemistry.
Formation of basic mathematical
concepts about quantitative relations
and spatial forms. Perception of the
properties of the objects under study
formulated in the form of axioms.
Obtaining  knowledge on the
development of methods for
recording, describing and analyzing
observational and experimental data
in order to build probabilistic

- understand the principles and basis of
natural phenomena and processes from
the physical and chemical points of view;

- explain the structure and properties of
inorganic and organic compounds and the
principles of operation;

- know the chemical composition of plants
- the necessary basic mathematical
concepts and laws of mathematical logic;

- basic concepts of the idea of
mathematical statistics and probability
theory;

- use mathematical statements, clearly and
clearly in terms that are understandable




models of natural phenomena.

for professionals;

- formulate, using understandable terms,
tasks set in a mathematical language;

- apply mathematical statistics methods to
solve various agrobiological research
problems.

MC5 | Module 5. They form general theoretical and | - know the morphological features of
Biological experimental principles  and | plants, the basics of botany, plant
disciplines methods of biological processes | systematics;

occurring at different levels, from | - explain the structure and properties of
populations to extracellular ones. | cellular organelles, cells, organs,
organisms and populations and the
principles of their interaction;
- use research methods designed for
different levels of process organization.
MC6 | Module 6. The module is aimed at preparing | To know:
Computer students for software | - basic laws modern information and
Science and development, working with | communication technologies;
Programming hardware and software tools of the | - types and purpose of applied ICS,
ICT, owning Internet | models and processes of the product life
technologies, modeling | cycle, stages of creation of applied
biotechnological processes. He | information  systems, principles of
instills the skills of using digital | operation of various devices, their
technologies to solve practical | functional composition and subsystems;
agrobiological ~ problems and | - methods of analysis of the field,
analyze large genomic data. information  systems, formation  of
requirements for information systems,
methodology and  technology  of
development and design of information
systems;
- the physical basis of CT and data
transmission devices, the purpose and
types of IS.
Be able to:
- use ICT, wvarious resources and
bibliographic  databases in  solving
problems;
- carry out work on installing software
and loading databases.
Hold:
- skills in working with technologies for
searching, collecting, storing, processing,
and transmitting information;
- skills of working with the IS of the
subject area, applied and information
tasks;
- skills of working in various operating
systems;
- skills of working with IS modeling of
applied processes.

MC7 | Module 7. As a result of the training, the | To know:

Biological student will be able to participate | - fundamentals of bioinformatics and
aspects of in research activities, analyze data | practical technologies used in

bioinformatics

and scientific literature using
special computer programs. It will
be able to formalize and present
the results of its work on the use
of ICT, as well as to search for the
necessary relevant information. It
will also be able to create and
control requirements and

bioinformatics;

- methods of searching, receiving and
analyzing data.

Be able to:

- describe application processes and
organize information support for applied
tasks;

- use various approaches and methods of




regulatory  documents, search,
extract, store, analyze and
visualize large  volumes of
biological and other data. Will be
able to evaluate the correctness of
the methods used.

bioinformatics to  solve
problems;

- apply the acquired knowledge in the
field of molecular biology and genetics;
Have the ability to:

- apply a systematic approach, as well as
mathematical methods in solving applied
bioinformatics problems;

Hold:

- practical skills of working with
biological data banks and other data
sources;

- the ability to search for bioinformatics
data in various databases.

practical

Professional
Internship

Use theoretical knowledge in
relation to their specialty and
future profession, get acquainted
with the activities of research
teams and professional teams in
the workplace to assess real issues
and compare them with theoretical
knowledge to solve them.

As a result, the bachelor will:

- possess  knowledge on  the
organization and staging of experiments
in the field of bioinformatics;

- have the ability to analyze the results
of experiments;

- use the knowledge of physical and
chemical theories and laws for the
interpretation of experimental data;

- apply knowledge in solving practical
research problems.
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Appendix 1*

6. Information about the disciplines

Name of the
discipline

Brief course description
(30-50 words)

Amount
of credits

Formed
competencies
(codes)

Cycle of general education disciplines / Mandatory component

History of
Kazakhstan (SE)

The study of the course is aimed at forming the students'
concept of the modern history of the Fatherland, based on
a holistic and objective coverage of the problems of the
ethno genesis of the Kazakh people, the evolution of
forms of statehood and civilization on the territory of the
Great Steppe and the totality of the most significant
historical facts and events. Systematization of historical
knowledge about the main events of history that form the
scientific worldview.

5

MC1,

Philosophy

The study of the course "Philosophy" is aimed at forming
students ' understanding of philosophy as a special form
of knowledge of the world, its main sections, problems
and methods, as well as skills of self-analysis and moral
self-regulation, the development of research abilities and
the formation of intellectual and creative potential.
Special attention is paid to the problems of preserving
national identity, assimilation of such key worldview
concepts as justice, dignity and freedom, and the role of
philosophy in the modernization of public consciousness
and solving global problems of our time.

MC1

Foreign language

Teaching a foreign language sets tasks for the
development of foreign language communicative
competence in the totality of its components:

- speech competence - development of communication
skills in the four main types of speech activity;

- language competence-mastering new language means
(phonetic, spelling, lexical, grammatical;

- socio-cultural competence-the formation of the ability to
represent your country, its culture;

- educational and cognitive competence-familiarization
with the methods and techniques available to students for
self-study of languages and cultures.

10

MC1

Kazakh (Russian)
language

The discipline is designed to develop the language
personality of the student, who is able to carry out
cognitive and communicative activities in Russian in the
areas of interpersonal, social, professional, and
intercultural communication in the context of the
implementation of state programs of trilingualism and
spiritual modernization of national consciousness. The
discipline involves successful mastery of the types of
speech activity in accordance with the level of training.

10

MC1

Information and
Communication
Technologies

Formation of the ability to critically evaluate and analyze
the processes, methods of searching, storing and
processing information, methods of collecting and
transmitting information through digital technologies.
Students learn the conceptual foundations of the
architecture of computer systems, operating systems and
networks. Formation of knowledge about the concepts of
development of network and web applications, tools for
ensuring information security.

MC2

Social and political knowledge module (Social Studies, Political Studies, Cultur

al Studies,

Psychology)

6

Social Studies

Studies society, revealing the internal mechanisms of its
structure and development of its structures (structural
elements: social communities, institutions, organizations

2

MC3




and groups); patterns of social actions and mass behavior
of people, as well as the relationship between the
individual and society sociology explains social
phenomena, collects and summarizes information about
them.

Political Studies

The science of politics, the laws of the emergence of
political phenomena (institutions, relations, processes),
the ways and forms of their functioning and development,
the methods of managing political processes, political
consciousness, culture, etc.

MC3

Cultural Studies

The doctrine of culture, its history, essence, laws of
functioning and development, which can be found in the
works of scientists who present various ways of
understanding the phenomenon of culture. In addition, the
cultural sciences study the system of cultural institutions
through which the upbringing and education of a person
is carried out and which produce, store and transmit
cultural information.

MC3

Psychology

Psychology is a science whose purpose is to study the
mechanisms of the functioning of the human psyche. She
examines the patterns of human behavior in various
situations, the resulting thoughts, feelings and
experiences. Psychology is what helps us to know
ourselves deeper, to understand our problems and their
causes, to realize our weaknesses and strengths. Its study
contributes to the development of moral qualities and
ethics in a person.

MC3

10

Physical Training

The discipline covers a range of issues related to physical
culture as a part of universal culture, a healthy lifestyle,
its main components, the socio-biological basis of
adaptation of the human body to physical and mental
activity, preparation for independent physical culture and
sports, age-related physiology, self-control of the physical
condition, the psychophysical basis of physical culture
and sports, hygiene.

MC3

General education subjects cycle / Optional component

11

Law and anti-
corruption culture

The course program provides for the disclosure of such
issues as the basic theory of the origin of state and law,
the identification of features, subject, methods, principles,
branches of law of Kazakhstan, as constitutional,
administrative, labor, civil law, criminal, family, land,
financial, tax, banking, insurance law of the Republic of
Kazakhstan, improving the legal literacy of students in
the field of anticorruption legislation, the formation of an
anticorruption outlook, the anticorruption standard of
eniya, intolerance of any manifestation of corruption.

MC2,
LO1

12

Economy

The content of the "Economics” course is aimed at
mastering the basic knowledge of the economic life
of the society, in which the economic activities of
individuals, different enterprises and the state are
carried out. The course contributes to the
development of economic thinking among students
and the ability to make rational decisions with
limited natural resources. This discipline contributes
to the formation of readiness to use the acquired
knowledge about the functioning of the economy to
guide the choice of profession and further education.

MC2,
LO2

13

Ecology

Formation of natural-scientific system knowledge about
the ecological laws of the existence of individuals,

MC2,
LO3




populations and communities of living organisms, which
are the theoretical foundation of all environmental
measures to ensure human environmental safety, preserve
his health, ecological culture, allowing the use of
environmental knowledge not only in narrow professional
interests, but also to promote the exit of society from the
ecological crisis and movement towards sustainable
development and apply theoretical knowledge for solving
environmental problems.

14

Life safety

The course forms a professional safety culture, which is
understood as the willingness and ability of an individual
to use in professional activity the acquired set of
knowledge, skills and abilities to ensure safety in the field
of professional activity.

MC2,
LO4

15

Entrepreneurship

The discipline is aimed at forming students'
understanding of the basics of entrepreneurship,
developing key skills and competencies for successful
business. The purpose of the course is to familiarize
students with the main aspects of entrepreneurship,
including the creation of a business idea and the
development of a business plan. As a result of the
training, students gain the ability to develop and analyze
business plans, apply strategic and tactical approaches to
managing an entrepreneurial project, as well as
effectively solve business problems.

MC2,
LO1

16

Fundamentals of
Scientific Research

In this discipline, students study the basic approaches to
scientific research in the electrical power industry,
including choosing a research topic, developing a
hypothesis, choosing methods for collecting data and
analyzing results. They also learn the basics of statistics
and experimental research, which help them analyze data
and draw conclusions based on research results.

MC2,
LO4

17

Basics of financial
literacy

Personal finance management. Formation of own funds
and choice of bank, Financial risks and investment
strategies, Types of taxes paid by individuals in the
Republic of Kazakhstan, Insurance market of the
Republic of Kazakhstan, Creation of own business,
Financial fraud, Pension savings opportunities

MC2,
LO2

Core subjects cycle / University component

18

Biostatistics

Studies methods of grouping primary biological data,
analysis of types of distribution of traits, as well as work
on biometric processing of the obtained biostatistical
data.

MC4,
LO6

19

Higher Mathematics

The course of higher mathematics is the foundation of
mathematical education and includes such topics as linear
and vector algebra, analytical geometry, mathematical
analysis, differential equations, probability theory, and
mathematical  statistics.  Mastering the theoretical
foundations of mathematics and acquiring practical skills in
solving practical problems is a necessity for further study of
basic and specialized disciplines and for applying
mathematical methods in various fields of science and
technology.

MC4,
LO8

20

Inorganic and
organic chemistry

The discipline considers the basic laws and concepts of
chemistry, patterns of interconversions, general chemical
properties, and the structure of inorganic compounds. He
also studies the classification of organic compounds, their
physical and chemical properties, reactions occurring
between classes of organic compounds.

MC4,
LOS

21

Physics with
fundamentals of

"Physics with the basics of biophysics” will allow
students to gain knowledge of fundamental physical laws

MC4,
LOS




biophysics

aimed at understanding the physical foundations of
biological laws and regularities and their application in
veterinary medicine, biotechnology, agronomy and
ecology. Form ideas, concepts and knowledge about the
basic regularities of classical and modern physics and
biophysics and give skills in applying them in
professional activities, as well as for physical methods of
measurement and research.

22

Business
organization

Discipline forms professional competencies in the field of
own business and business organization in various
organizational and legal forms. The course helps to
develop specific knowledge and practical skills for future
specialists that allow them to manage their business using
the employee motivation system and make scientifically
based management decisions.

MC4,
LO2

23

Plant Biology

The discipline " Plant Biology" reveals the essence of the
physiological processes of plant life, such as the water
regime, photosynthesis and respiration of plants, their
ontogenesis, organization in order to control the course of
growth and development, and also allows you to gain
knowledge on the basics of cytology and histology,
organography, reproduction and systematics of plants,
their role in the biosphere and life a person.

MCS5,
LO6

24

Zoology

The discipline studies the internal and external structure
of animals, their species diversity, distribution,
development, origin, relationship with the environment,
importance in nature, environmental protection problems,
and also forms an evolutionary worldview. As a result of
the training, students form ideas about the diversity of
vertebrate animals, the diversity of biological objects;
about the main directions and patterns of evolution based
on animal material; the role of animals in nature and in
human life as an integral part of knowledge of the basics
of rational nature management.

MCS5,
LO6

25

Plant physiology

The course «Plant Physiology» introduces students to the
basics of plant life, the functional significance of various
substances synthesized in plants during respiration and
photosynthesis. Fundamentals of mineral nutrition of
plants. The growth and development of plants, depending
on the ongoing biochemical and biophysical processes,
the path of development and morphogenesis of plants.
Genotype-environment interaction.

MCS,
LO6

26

Biochemistry

The discipline "Biochemistry" is intended for the
formation of basic knowledge of the student, knowledge
about the structure and chemical properties of the
molecules that make up a living organism, the patterns of
metabolic processes in it, as well as various mechanisms
of regulation and features of animal life, the formation of
a theoretical basis for the subsequent study of special
disciplines.

MC5,
LO6

27

Cytology

The course «Cytology» introduces students to the main
microscopic structures at the tissue, cellular and
subcellular levels, their structure, functions and
development, cells of animals, plants, fungi and
microorganisms and single-celled organisms. Instills
skills in working with magnifying equipment and
microscopic objects.

MC5,
LO6

28

Plant genetics

The discipline studies the heredity and variability of
agricultural plants. The purpose and objectives of plant
genetics, objects and methods of research. Cytological
bases of heredity. The plant cell is the basic structural and

MC5,
LO6




functional unit. Methods of plant cell division. Mitosis,
meiosis. Classification of mutation. Induced mutagenesis.
Practical significance of mutational variability. In the
implementation of research, the application of the laws of
heredity and methods of hybridological analysis in
experimental work in agronomic branches of science.

29

Molecular biology

The course forms ideas about the theoretical foundations
and basic methods of molecular biology. Molecular
biology studies the structure and properties of nucleic
acids with proteins, matrix (normal) synthesis, the
structure and functioning of genetic material, the
molecular basis of the structure and functioning of cells
and their organelles, the phenomena of growth,
development, division and cell death. The main purpose
of the course is to understand the logic of the chemical
process occurring in a living cell, to explain their
regulation and protein synthesis in the cell.

MCS5,
LO6

30

Plant growing

The discipline "Plant growing" combines agriculture,
horticulture, grassland, forestry, and as a subject - field
crops, cereals, legumes, root crops, fodder production,
melon growing and spinning crops. He studies the
technology of cultivation of the above crops, as well as
the influence of agricultural practices on the yield and
quality of plants.

MCS5,
LO7

31

Plant breeding

The course «Plant Breeding» introduces students to the
basics of breeding new varieties and hybrids of plants.
Studies the methods of creating the source material
(hybridization, mutagenesis, etc.), variability and
heredity, selection of the best samples for obtaining new
lines and their evaluation. The variety is one of the main
tools of agricultural production that contributes to
increasing productivity and improving the quality of
products.

MCS5,
LO7

32

Fundamentals of
Programming

The course "Fundamentals of Programming" gives
students knowledge in the field of programming modern
computer technology and for solving practical problems
of data processing, knowledge of basic algorithms and
basic programming languages for solving practical
problems, modeling various tasks of bioinformatics in the
field of their professional duties.

MC6,
LO9

33

Genome editing

The course «Genome Editing» introduces students to the
basics of DNA editing and the analysis of the results
obtained. Skills will be instilled in the use of technologies
for editing the genome of microorganisms, plants and
animals, the use of computer modeling in scientific
research, the identification of various events leading to
changes in the genome.

MC7,
LO10

34

General
Bioengineering

The course «General Bioengineering» introduces students
to modern achievements of bioengineering and
biotechnology. Scientific knowledge will be given on the
use of the achievements of fundamental sciences to solve
bioengineering and biotechnological problems in practice.
Skills will be instilled to discuss and solve numerous
tasks that arise as a result of professional activity.

MC7,
LO10

Core subjects cycle / Optional component

35

Introduction to
Bioinformatics

The course «Introduction to Bioinformatics» introduces
students to the current state of bioinformatics and
computational and mathematical methods and approaches
to solving them. The review of information,
mathematical, and statistical technologies in genomics
and proteomics, as well as the study of computational

MC7,
LO10




biology and dynamics of entire systems of organisms is
carried out.

36

Introduction to
algorithms

The course «Introduction to Algorithms» introduces
students to the basics of algorithmization of problems,
classification of programming languages, data types and
classification of operators of the R and Python languages,
script development using standard modules. The
objectives of the discipline are to study the basic
principles of the development and analysis of algorithms
and data structures using OOP.

MC7,
LO10

37

Mathematics for
Computer Science

Mathematics for Computer Science covers the basic
concepts of discrete mathematics, logic, graph theory, and
algorithms. In this discipline, students study the
mathematical methods and data structures needed to
design and analyze algorithms, computer networks,
cryptography, and other areas of computer science. Key
topics include logical expressions, sets, functions,
algebraic structures, combinatorics and probability
theory.

MC4,
LO8

38

Linear algebra

Linear algebra is a branch of mathematics that studies
vector spaces, linear mappings, systems of linear
equations and their solutions. As part of this discipline,
students study operations with vectors and matrices, such
as multiplication, addition, finding the determinant and
inverse matrix. Linear algebra plays an important role in
various fields, including physics, engineering, computer
graphics, and economics.

MC4,
LO8

39

Discrete
Mathematics

Discrete mathematics deals with the study of
mathematical structures and objects that are discrete
rather than continuous in nature. This discipline includes
topics such as  combinatorics  (permutations,
combinations), graph theory (vertices and edges), logic
(mathematical statements and their properties), set theory
and logical algebra. Discrete mathematics is the basis for
a number of fields, including computer science,
cryptography, probability theory, and others.

MC4,
LO8

40

Mathematical
analysis

Mathematical analysis is a branch of mathematics that
studies limits, derivatives, integrals, and series of
functions. It is used to analyze and understand changes
and trends in various mathematical models.

MC4,
LO8

41

Introduction to
Algorithms

The course «Introduction to Algorithms» introduces
students to the basics of algorithmization of problems,
classification of programming languages, data types and
classification of operators of the R and Python languages,
script development using standard modules. The
objectives of the discipline are to study the basic
principles of the development and analysis of algorithms
and data structures using OOP.

MC6,
LO8

42

3D modeling

3D modeling is the process of creating three-dimensional
digital models of objects using specialized software.
These models can be utilized in various fields such as
gaming industry, architecture, medicine, design, and
engineering.

MCo,
LO9

43

Fundamentals of
DevOps

DevOps fundamentals refer to the methodology of
combining software development (Dev) and operational
activities (Ops) to improve the speed and quality of
software delivery. It involves automating deployment
processes, testing, monitoring, and infrastructure
management, as well as fostering strong collaboration and
cooperation between developers and operational teams.

MC6,
LO9

44

Data collection and

Data collection and analysis involve gathering

MC6,




analysis

information from various sources and subsequently
analyzing the collected data to identify patterns, trends, or
insights. This process may involve the use of specialized
tools and methods such as databases, statistical analysis,
machine learning, and data visualization tools.

LO9

45

Introduction to
Genomics and
Proteomics

The discipline “Introduction to Genomics and
Proteomics” is intended to teach students the basic
principles of genomics and proteomics. In this course,
students study the structure and function of genomes and
proteomes, methods for studying them, and their
applications in medicine, biotechnology, and other fields.
The course includes topics such as DNA sequencing,
gene expression analysis, protein structure and function,
and bioinformatics.

MC7,
LO6, LO10

46

Molecular
Fundamentals of
Genetics

The discipline "Molecular Fundamentals of Genetics"
provides students with an understanding of the basic
molecular mechanisms underlying heredity and the
transmission of genetic information from one generation
to another. This includes the study of the structure of
DNA, RNA and proteins, mechanisms of replication,
transcription and translation, mutations, regulation of
gene expression, and methods of genetic analysis and
engineering.

MC7,
LO6, LO10

47

Applied
Bioinformatics

The course «Applied Bioinformatics» introduces students
to the basics of bioinformatics, the possibilities of
applying bioinformatics methods to solving theoretical
and applied problems of molecular genetics and biology
in general using mathematical and digital technologies.
The skills of working with protein data banks and protein
structures  using  bibliographic  databases  and
bioinformatic programs are instilled.

MC7,
LO10

48

Algorithms in
bioinformatics

The course «Algorithms in Bioinformatics» introduces
students to the types of information problems that arise in
the process of analyzing bioinformatic data and with
methods and algorithms for their application in molecular
biology, including algorithms for sequence alignment,
motif selection, gene recombination, search for specific
gene sites, analysis of gene expression, selection of
genetic patterns.

MC7,
LO10

Major subjects cycle / University component

49

Bioinformatic
databases

The discipline "Bioinformation Databases" studies the
creation, maintenance and use of specialized information
resources containing data on biological molecules and
processes. This discipline studies methods for storing,
organizing, accessing, and analyzing biological data for
bioinformatics research and development.

MC7,
LO10

50

Practical
bioinformatics:
analysis of protein
sequences

The course «Practical bioinformatics: analysis of protein
sequences» introduces students to the basics of the
organization and functioning of living systems.
Algorithmic ~ and  computational ~ methods  of
bioinformatics, (analysis and prediction of the structure
and properties of proteins). The study and use of special
computer programs for the analysis of the spatial
structures of protein molecules.

MC7,
LO10

51

Practical
bioinformatics:
analysis of NC
sequences

The course «Practical bioinformatics: analysis of NC
sequences» introduces students to the basics of NC
sequence analysis. The study and use of special computer
programs for the analysis of genomic databases and their
comparison with experimental data. The study of various
genetic variants and genetic variability.

MC7,
LO10

Major subjects cycle/ Optional component




52

Database
Management
Systems 1

The course «Database Management Systemsy introduces
students to the basics of using DBMS (a set of software
and linguistic tools for general or special purposes that
provide management of the creation and use of databases)
to bookmark, store and extract data into various databases
and algorithms for working with databases.

MC6,
LO9

53

Mobile Application
Development 1

Mobile app development is the process of creating
software for mobile devices such as smartphones and
tablets. It involves designing the user interface,
programming the functionality of the app, testing, and
optimizing for various platforms like iOS and Android.

MC7,
LO10

54

Probability and
Mathematical
Statistics

The course "Probability Theory and Mathematical
Statistics™ introduces students to the basic concepts and
methods of probability theory. Introduces the tasks of the
mat. statistics, forms students' probabilistic thinking, and
skills in building statistical and probabilistic models.

MC6,
LO9

55

Web front

A web interface is a part of a web application or website
through which users interact with content and
functionality via a browser. It includes design elements,
buttons, input fields, and other components to provide
ease of use.

MC6,
LO9

56

Python for data
analysis

The "Python for data analysis" course introduces students
to the use of the Python language for use in applied
bioinformatics problems. Python (in Russian there are the
names python or python), a high-level general-purpose
programming language with dynamic strong typing and
automatic memory management, focused on increasing
developer productivity, code readability and quality, as
well as ensuring the portability of programs written in it.
The language is completely object oriented.

MC6,
LO9

57

R for data analysis

The "R for data analysis" course introduces students to
the use of the R language for use in applied
bioinformatics problems. R is a programming language
for statistical processing of data and working with
graphics, as well as a free open source computing
environment within the framework of the GNU project. It
is widely used as statistical software for data analysis and
has become the de facto standard for statistical software.

MC6,
LO9

58

Methods of genome
analysis

The course "Methods of genome analysis» introduces
students to the methods of analyzing the genomes of
various organisms, determining the type and order of
experimental research depending on the type of organism,
conducting laboratory experiments and information
analysis of experimental data, formulating conclusions
and summarizing the results.

MC7,
LO10

59

Methods for
analyzing the
structure of proteins

The course «Methods of protein structure analysis»
introduces students to the basics of structural biology and
methods of studying the spatial three-dimensional
structure of proteins, molecular modeling, prediction of
the structure of proteins by their amino acid sequence.
Instills practical skills in the processing of experimental
data and their analysis.

MC7,
LO10




Appendix to EP

Appendix 1

Practice base

Name of companies, enterprises,
organizations

Contacts
Tel, e-mail

1 | Kazakh Research Institute of Agriculture kazniizr@mail.ru, +7 72771 53130,
and Crop Production LLP» +7 7273883925

2 | Kazakh Research Institute of Animal givotnovodstvo@mail.ru, +77273036333.
Husbandry and Feed Production, LLP»

3 | Kazakh Scientific Research Institute of Kz_ris@mail.ru,+7724223-05-63
Rice Growing named after I. Zhakhayev,
LLP»

4 | East Kazakhstan Agricultural Experimental | Vkniish@mail.ru, +7723229-68-59
Station LLP»

5 | South-West Research Institute of Animal +7 (725) 240-83-97
Husbandry and Crop Production, LLP»

6 | Karaganda Scientific Research Institute of | 10092003@bk.ru, 87213851555

Crop Production and Breeding, LLP.
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Penenzus

Ha 00pa30BaTENILHYIO MPOrPaMMy BEICIIEro 00pa30BaHus IO HAIPABJICHHIO MOArOTOBKH
«6B05104 - buoungopMaTHka

O6pasosarensnas nporpamma (OII) no cnenuanenoctu «6B05104 - Buoundopmaruxay,
[Ipe/ICTaBJIEHHAs Ha pelleH3upoBanue, Oplia paspabortana kadeapoil « ATpOHOMHH, CEJIEKIIHHA U
duorexnosoruu» Ha ocHoBanuu [lonokenus o Oakanaspuate KazsHAWY M kimoueBbix
nokymenToB, Biiodas 3akon PK «O6 ob6pasoanuu». 3axon PK «O wnayke» u I'OCO,
yreepxieHnbii npukasom MOH PK ot 31 okrsa0pst 2018 rojia Ne 604,

Henpto  OIT  «6B05104 - buoundopmaruka», COOTBETCTBYIOUICH 6  YpOBHIO
kpasMuranmonnoi  pamxkn  HPK. sasasercs nojrotorka OakanaBpoB-GHOMH(OPMATHKOB,
00salatoMX  HaBBIKAMH NPUMEHCHHUS HMH(MOPMALMOHHBIX TEXHOJOTHH B OHOJIOTHYECKHUX
HayKax. JTO BKIIIOYAET aHHOTALMIO FeHOMHBIX [0C/Ie10BATEILHOCTeH, aHATI3 TEHOMOB, OLEHKY
OuopaznooOpasvsi M OCHOBBI BbluuciauTesibHOH Ouosorun, Ilporpamma Hanenena Ha
METOJI0JIOTHYECKYI0, 00pa30oBaTe/IbHYI0 H HUCCIIEJ0BATEBCKYIO MOJIOTOBKY CHELHAIINCTOR JIs
Hay4YHO-IIEIaroru4eckoi JIesTeIbHOCTH.

D1a o0paszosarelibHas NporpaMMa UMeeT NPUKIATHOM XapakTep, OPHEHTHPOBAHHEIH Ha
VIOBICTBOPEHHE  NOTPeOHOCTEH  HeakaJeMHUECKOro  CEKTopa B CHELHAJUCTax ¢
GynnamentansHolf  o0pa3oBaTeNbHON  MOArOTOBKOH — UISL  MPOM3BOJCTBEHHOMH W
HCCIIe/I0BATE/ILCKOM JIeATeILHOCTH.

B OIl npencrasieHa XapaKTepHCTHKA BHAA JESITEJBHOCTH H  CONPOBOKIAIONIHE
JOKYMEHTBI: HOPMATHBHBIC JIOKyMeHThbl, ©Oasa paspaborku OIl GakanaBpuara, ofmas
XapakTepucTHKa 0akanaBpeKoi nporpammel, 00,1acTh NpoecCHOHANIBHON IeATebHOCTH, cepa
M 00BEKT NPOPECCHOHAILHONH JIeATe/ILHOCTH, (DYHKIIMH MPO(EcCHOHATLHON JIEITeIbHOCTH,
BUILI  NPOQECCHOHAIBHONH  JiesTelbHOCTH W jpyrue.  llepeuens  npodeccHoHaIbHBIX
KOMICTCHIMH 11pejinojiaraeT BbICOKMH ypoBeHb 3HaHMH B u3ydaemoil oOnactu. OnpejeseHbl
o0uHe U crenuanbHble KOMICTCHIIHH, npuodperaemele B polecce 00yveHHs.

OIT umeeT MOAYABLHYIO CTPYKTYPY. BKIIOYAIOLIYIO 7 MOAYJICH, M3 KOTOPBIX /Ba, a
umenno Moayns 6 «Mudopmaruka u nporpammuposanue» U Moxyias 7 «bBuonornueckue
acneKkTel  OMOMH(pOPMATHKH»,  COCPENOTOYCHBI  HA  MPOECCHOHANLHOH  MOJrOTOBKE
H61onHpOPMATUKOB.

KauecTBO cozep:kaHust AaHHOH NporpamMMbl HE BBI3bIBA€T COMHEHHH. Biirouennbie B
OIT 1ucHUIIHEBL TOTHOCTLIO OTPAXKAIOT CYTh COBPeMEHHON GHOHH(OPMATHKH, HAYKH HA CTHIKE
Ouonoruu ¥ HHGOPMATHKH. BEIMycKHHK, OCBOMBINHI mporpamMMy GakanasBpuara, roTOB pelaTh
npodeccHoHanpHbIE  3aJaudl B HAYYHO-HCCIIEIOBATENBCKOH, TNPOM3BOJCTBEHHOM, HAYYHO-
TEXHHUCCKOH, MHIKEHEPHOH U JIPYTHX 00JIacTsIX JIeITeTbHOCTH.

YuuTeiBasgs  M3jI0kKeHHOE, cuMraw, uro OIl no cmemmamsnHocTH «6B06104 -
buonndopmaruka» kadeapsl «ArpoHOMHH. CeJleKIHH U OHOTEXHOJOTHH», pealu3yemas B
KasHAMWY. nomnocteio cooTBeTcTBYeT TpeGOBAHMAM TOCYIaPCTBEHHOTO 00pPa30BATEILHOIO
cTaHaapTa u JIpyruM HOpMaTHBHBIM TpeOoBaHUIM.

Periensenr. .

Ipencenarens npasnenus KasHUUIIO

o)
1.c.-X.H., ipogeccop, akajemuk HAH PK 2 Atit6aes T.E.

HIm 1

I

-‘I,v_‘:



Penensus
Ha 00pazosarenbHylo nporpaMmy «6B05104 - Buonndopmarukay

Obpasosaresnsnas nporpamma (OI1) no cnenuansroctn «6B05104 - buoungdopmarukay
COOTRETCTBYET TPeDOBAHMSIM TOCY/IAPCTBEHHOrO 00pa30BATENLHOIO CTAHAAPTA  BBICIIETO
00pasOBaHHs M MOJIHOCTBIO  YHOBJIETBOPSIET  KBANH(UKAIMOHHLIM XapaKTepUCTHKAM
JIOJDKHOCTEH CIIEUaTHCTOB B cepe 1meaarornueckoi 1esTebHOCTH,

IpeacraBinennbii KOMILUIEKT JIOKyMEHTOB BKJIIOYaeT XapaKTEePUCTHKY
npodecCHOHAIBHON JIESATENbHOCTH BBIITYCKHHKA, (bopmupyemble KOMIICTEHIIHH,
PEMIAMEHTHPYIOLIHE CO/IEPKAHNe H OpraHu3anuio o0pa3oBaTeIBHOIO Mpolecca JOKYMEHTHI, a
TaKxke pecypenoe odecnevenne OIT (yueGHO-METOHYECKOE, MaTepHAIbHO-TEXHUUECKOE M
uHpopmalHoHHoe). B paspaboTke n peannsau Ol npuanMamm yaactue paboTtonareu.

Vi3y4nB maTepHaiibl, JKCIEPT CAe1al ClIeayIoNMe BBIBOALL B CBA3M ¢ mo" TpeGHOCTIMU
pectyOJIMKaHCKOTO PhIHKA TPY/IA H HAYUYHO-HCCIIC10BATEIbCKHX pecypcos, HAO «KazsHAWY»
olpeJie I IPOQUIIBHYIO HAPABICHHOCTD [10/IIOTOBKH CTYICHTOB.

BemyckHuk, ocBouBiMii nporpamMmy GakanaspuaTa, roTOB peIIaTh npodeccuonanbHbIe
3a/1a4i, TaKue Kak:

Hayuno-uceneroBare/nexas 1esre/1bHOCTD:
e M3yuenne HayYHO-TEXHHYCCKOH HHPOPMAIIMH, BBINOIHEHHE JIMTEPaTYPHOTO U

MareHTHOrO IIOUCKA.

¢ [lpumenenue COBPEMEHHBIX [0/IX010B GHOMHKEHEPHH H GHOTEXHOIOTHH JUTS pelieHus
HAy4YHBIX 11poOIeM.

* Ananu3 MHGOPMAIMH 110 arpobUONIOI HUECKHM 06HEeKTaM,

¢ Koncrpynpopanue MOAH(PHUMPOBAHHBIX HJIH HOBBIX GHOIOTHYECKMX 0OBEKTOR.

* Mcromnb3osarnmne METOI0B GHOTEXHOIOTHH U GHOHHIKEHEPHH B MOJIEKYJISIPHOIH
JAMAarHOCTHKE ¥ I'eHETHYECKUX UCCIICIOBAHUSAX.

* BHeJpenue pe3y/IbTaTOB HCCIEN0BAHMIT H pa3paboToK.

e lloaroroska oTueToB, 0630POB M HAYUHBIX 1TyGIHKaIHI,

® Y4YacTHC B MEPONIPHSTHSAX 110 3ALIATE HHTEIEKTYAIbHON COOCTBEHHOCTH,

OpraumanHoHHO-YIPABJICHYECKAS (e TeILHOCTD:

e Opranusanus paboThl KOJUICKTHBOB UCITOTHUTEIEH,

e (CocraB/ieHue TEXHUUCCKOH TOKYMCHTAIMH [TPH HCTIOIB30BAHHK OHOHHIKCHEPHBIX
00BEKTOB.

* COop M NOAroTOBKA JIAHHLIX /Uisi 000CHOBAHMS HAYYHO-TEXHHYECKHX PeLICHHUI.

e [loaroroska TOKyMEHTALNH U PeaH3allis CHCTEMBI MEHE/PKMEHTA KAuecTRa.

* lloaroroska k cepTu) 12 nTuKaMM TEXHHYECKHX CPECTB M 060OPYI0BAHHMSL.

e llpenynpexieHne IpOH3BOICTBEHHOIO TPABMATH3MA U KOOI HUECKHX HapyIIEeHHH.

IIpou3BoACTBEeHHO-TEXHOJIOTHYCCKAS A TEIbHOCTD;

* YnpapieHue OHOTEXHOIOTHYCCKUMH MPOIIECCAMH ¢ MCIIOIB30BAHIEM OHOUHKEHEPHBIX
00BEKTOB.

* Opranusaius paboumux MecT H TEXHOJIOTHUECKOro 060Dy I0BaHUs U 00eCTeYeHIs

OXpaHbl Tpy/a.

* KOHTPOJIb KaueCTBA CHIPhsI  OHOUHIKEHEPHBIX 0OBEKTOR.
* KonTpoan kauectsa M 6E3011aCHOCTH BBIITYCKACMO# POIYKIIHH,

OOBeKTaMu 11pO(eccHOHANLHOI JESTCILHOCTH BITYCKHHKOB SBJISIOTCS paznoobpazHble
bronoruteckie oGBEKTbI, BKIIOYAS H3MCHEHHBIC IPHPOAHBIC M MCKYCCTBCHHBIC OPraHU3Mbl, a
TaKke 0a3bl JAHHBIX, OTTHCLIBAIONINE CTPYKTYPY H CBOHCTBA GHOJIOIMUYECKHX 00BEKTOB.

Anamus  gokymentos  OIT  (paGouue mporpaMMbl  AHCIMILIKH, IIPAKTHK, (POH/IbI
OLCHOUHBIX CPE/ICTB, KPUTEPHUM ONEHOK, HPOrpamMma HTOrOBOH arTectauuu, TpeGOBaHHA K
BBIIYCKHOH — KBAIM(HKAUMOHHOH paboTe) MOATBEPIKIAET, YTO y  BBIIYCKHHKA Oyayr
C(hOpMHPOBAHBI HEOOXOAMMbIE KOMIICTEHLIHH.



Corpymuuuectso ¢ paborojaTessiMH  CHOCOOCTBYET — YJIYYIIEHHIO — COICPIKAHMUS
JAMIVIOMHBIX ~ pafOT, 4TO  IOBBIIAET IPO(PEcCHOHANTH3M M KOHKYPEHTOCIOCOOHOCTH
BBIMYCKHUKOB. MTOroBass —arTecTalds COOTBETCTBYET TpeOOBAHHSIM  TOCYIapCTBEHHOIO
06pazoBaTeabHOrO CTAHAPTa, a IpHBJIeUeHHe padoToAaTeNiel B KaueCTBE 3KCIEPTOB Ha 3aIIATE
JHUIIOMHOMN paBoThl YBEJIHYUBACT KOHKYPEHTOCHOCOOHOCTE BBIITYCKHHUKOB.

Ha ocHOBaHMH IIPOBEIEHHOM OKCIEPTH3Bl MOXHO cjenare BeBoa, 4ro OIl mo
criennanbHoctd «6B05104 - BuoumH(poOpMarTHka» IMOJHOCTBIO COOTBETCTBYET TpeOOBaHHIM
rocy1apCTBEHHOI0 00PAa30BaTEIBHOIO CTaH1apTa U COBPEMEHHBIM TPEOOBAHHAM pPBIHKA TPY/Ia,
YTO 1103BOJIMUT BRITYCKHUKAM YCIIEIIHO pean30BaTh CBOM KOMIIETEHIIMH B IPO(ECCHOHANLHON
NEeTeJIbHOCTH,

['eHepasibHbIH JIUPEKTOP
PI'TI «MHcTuTyT OHONOIrHK 1 >
duotexHooruy pacrenuit» KH MHBD PK

KK, JKambarxun




KA3AK YJITTBIK AT'PAPJIBIK 3EPTTEY YHUBEPCHUTETI
KoMMepIHsiIbIK eMec akIMOHepIIiK KOFaMbI

AT'POBHMOJIOI'UST ®AKVIILTETI
AT'POHOMMUS, CENEKIM )KOHE BUOTEXHOJIOTUST KAGEIPACHI

Ne 6 XATTAMACBIHAH KOIIIIPME

AJMaThI Kaachl 16 xanrtap 2024 xbin
Arponomus, ceJeKnHs KIHe GHOTEXHOTorHs Kadeapa MaKiTicinin OTBIPBICHI

Teparacer - E. Xanbeipoaes
Xarusr - K, Kynan6ait
Karsickangap: 20 ajiam

KYH TOPTIBI:

1. 2024-2028 oxy sxbuibiHa apranran 6B05103-«BronHkeHepusy, 6B05104—«buonndopmaTuka,
2024-2026 oky xsutbiHa 7MO08112-«AybUTmapyaisuibEsl AAKBUIIAPLIHBIH CENEKIMACHI JKOHE TYKBIM
mapyameuteFey, 2024-2027 oky xeuieiHa  8D08113 — «Ocimuiktep cenekuuschly 6Gimim Oepy
OarJapinaManapbid Tankeliay, 6eKiTy

TBIHAAJLJIbI:

Kadenpansin menrepymici E.A. JKauGrip6aen sxana ratanrapra coiikec etin xacamran 2024-2028
OKy JKpUIbiHa apHamraH 6B05103-«buonmxenepus», 6B05104—«buoundopmarukay, 2024-2026 OKY
KblIblHa 7TMO8112-«Aybunnapyanbuisirsl JaKbUIIAPEIHBIH CEJIEKIICH KoHe TYKBIM 1IApYalllbUIBIFED,
2024-2027 oxy sxpusina 8D08113 — «OcimmikTep ceneKumscey GimiM Oepy Oarnmapnamanapbin
TAJIKbUIAYIBI YCBIHJIEL.

CO3 COMIETEH/IEP:

Oky-onicTeMenmik — JKymbpicTapra  kayanTel  kadempa MEHIepYIIICiHIH ~ opbIHOAcaph!
KaybIMJIaCTBIpsUTFal  npopeccop I'. Basammosa: 2024-2028 oKy KbUIblHA apHAIFAH OUTIM Oepy
Garjapnamanapsl kadenpana GapibIK AeHredl GobIHIIA Kayantel komuTermrici I'. BaiicenroBansin
PO(ecCOPIIBIK-OKBITYIIBIIAP KYPaMbIMEH, KYMBIC Gepyii MeKeMenepiMeH Oipirin, Kapassin KeicireHin
momimzenti. Kapactoipbiibin otbipran BBEB Gapisik feHreiizeri 6imim amymIBUIapABIH, Ka3ipri 3aman
TasadbIHa call akalleMHUAIBIK Aaperxecinme 6iniM Gepyre GarsITranran MOHJIEP eHTi31IreH. bapielk neHren
OOHBIHINA OKy HOTHKENEPI MUCKPHITOPJIAPABI KOMIAHA OTBHIPHII ©3repTIIAI JKOHE JKaHa OKYy
Garmapiamaceina caii keiiGip monmep e3reprimi.

Kagenpansiy menrepymici E. XanGwipGaes 2024-2028 oxy KbUTbIHA apHanran 6B05103-
«bronmxenepus», 6B05104—«buonndopmaruran,  2024-2026 OKy  KbUlblHa — 7MO8112-
«AYBUIIIAPYaIBUILIFE! JIAKBUIIAPBIHBIH CEJIEKIHUACH 5KOHE TYKBIM mapyamsiibrel», 2024-2027 oky
KpUIbiHA 8D08113 — «Ocimaikrep cenexiusicsl» GinimM Gepy 6Garmapnamanapbin OapibIK AeHreninzeri
OLITIM anymILUIap bl caraisl JallbiHjayFa GarbITTaFaHbl TyPaIbl 4Tall OTTi.

bimim Gepy 6armapnamachis Tankpiiay OapbiChIHIA KadepaHbIH npodeccopIIbIK-OKBITY IBLIAP
KYPaMBIHBIH JKOHE XKYMBIC OepyIIIep/IiH YChIHBICTAPEI €CKepiI, Gap/IbIK YChIHBICTAD €CKepiJie OTHIPEIII,
KOPBITBIH]IbI JKaCaJTBIHIEL.

KAVYJIBI ETTI:

2024-2028 oxy :xbuIbHA apHairan 6B05103-«Bronmskenepusy, 6B05104—«buonndopmarukay,
2024-2026 oky xbutbiHa 7MO08112-«AybUImApyanbLIBIEL JAAKBULAPBIHBIH CENEKIHACE! JKOHE TYKBIM
wapyameuieeey, 2024-2027 oxy abuema 8D08113 — «OcimuikTep cesekumsachl» Oiim Oepy
Garmapnamanapsl «Arpo6uonorus» GpakyIbTeTiHiH AKaTEMHLIBIK KOMATETIHE wibepincin.

Teparacsr: (ﬁw»’//’ E. )KauGwipGaen

XaTuier: m/ J K. Kynan6aii
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KA3AK ¥YJITTBIK AT'PAPJIBIK 3EPTTEY YHUBEPCHUTETI
Kommeprusiibik emec akIMOHEPIiK KOFAMBI
«Arpobuomnorus» (pakylbTeTiHIH
AKaJIeMUATBIK KOMATETI MOKLTICIHIH

Ne 6 XATTAMACBIHAH KOUIIPME
AJMAaTEI Kajackl 30 xantap 2024 xpin

KATBICKAH/IAP:

Tepaiieivel - I'. basnunosa

Xarmiel - A. Enrenranuesa

Kateickangap: 9 agam

E. JKanGeipbacs, M. Ecenanmera, JK. BaxenoBa, K. Kapaesa, I'. Baiiceurosa, D. Kyanmsixosa,
I'. baiicentoBa

KYH TOPTIBI:
1. «Arpobuonorus»  dakyneretinin  2024-2028 oky KkbUIbIHA ~apHamFaH  OiriM - Gepy
OarjapnamanapbH TalKbUIay, OeKiTy

ThIHJIAJ/IbI:

@akynpTeTTiH AKaJeMUSIIBIK KOMHTETiHIH TepaibiMbel [. bBasmunoBa skoHe AKaJeMUSIIBIK,
KoMuTeTTIH Mymenepi, 2024-2028 oky xbuibiHa apHanran 6B05103-«buonmkenepus», 6B05104—
«buonndopmaruka», 2024-2026 oky xksutel  7MO8112-«AybUIHIapyauIbUIBIFEl  JAKBLUIIAPEIHBIH
CEJIeKIIUACHI )KOHE TYKBIM Iapyamsuibirel», 2024-2027 oky xsuibiHa apHanrad 8D08113 — «Ocimaiktep
cenekuusicel» OimiM Oepy OaraapliamMaiapbiH TAIKbLIAY.

CO3 COUJETEH/IEP:

DakynbTeTTiH AKaJIEeMHSIJIBIK KOMUTETIHIH TopaibiMel I'. Bagauiosa, co3 Keserin AKaJeMUSIIBIK
KOMHTETI OTBIPBICBIHBIE Mymieci . BaiicentoBara Gepji.

AxaneMusiblK, KomuteT Mymieci I'. BaiicentoBa o3 cesinme 2024-2028 oKy JKbUIBIHA apHAFaH
6B05103-«buonnxenepus», 6B05104—«buounndopmarukay, 2024-2026 oky xeuisiHa 7M08112-
«AyBUIIIAPYAINBUIBIFEl JAKBUIIAPBIHBIH, CEIEKIMACHl KOHE TYKBIM IIapyamsuisiFel», 2024-2027 oky
kputbiHa apHanran 8D08113 — «Ocimuikrep cenexkuuscer» bBb kxadenpama xapaisin, xymbic
Oepymrinepmen Oipirin gaifbiHanFansl Typasibl atan oTTi. BBb kazipri saman tanabeima cail akajieMHsIIBIK
mapexecinjie O11iM Oepyre OarbITTaIFaH IOHIEPMEH TOJBIKTEIPLIIFAH.

binim 6epy Oarnapnamaceiza MOKMBBC caii JKBIT MingerTi maHaep KOMIIOHEHTTEpiHE o3repicTep
xacanpmpm, BII, KII nukminid Tappay nonzepiHe 3aMaH TanaObiHa OGailmaHbBICTBl TOJBIKTBIPYIIAD
kacaneabl JKana oKy GariapsiaMackiHa cail keiOip moHIep XKaHapTBULIbL. ATalFan oKy 6araapiamanapsl
JKYMBIC OepylIiiepMeH KelliciareH.

KopeiTa xenrenze »xorappia atanran OiniM Oepy Oarmapiamanapbl OiniM amymibuiapibl canasibl
naiibiayra OareiTTanrad. binim 6epy GarmapiamanapblH JKaH-KaKThl Kapaliblll eHri31UIreH xKaHe Kadeapa
OTBIPBICHIH 18 KOPHITHIH/IbLIAHFAH.

KAVJIBI ETTI:

2024-2028 oxy xpuibiHa apHamrad 6B05103-«buounmxenepus», 6B05104—«buonndopmatukay,
2024-2026 oxy sxputbiHa 7MO8112-«AyblmmapyanibulbFbl JaKbUIAPBIHBIH CEEKIHACHl JKOHE TYKBIM
mapyamsuisirel», 2024-2027 oky xeineina apHanrad 8D08113 — «Ocimaikrep cenekuusace» 6imim Gepy
OarnapraManapbl QaKylIbTeTTiH AKaIeMHsUIIBIK KOMHTETI KOMHCCHSCHIHBIH YHFapbIMbIMEH Gip aybI3aaH
OeKITiICIH.

Haiieinnanran 0imiM Oepy GariapnamMacsl Y HUBEPCHTTETTIH OKy-aaicTemMernik KeHecinie kapacTeIpy
YLIH «Arpobuoniorus» dakynbreTinin Kerecine xibepincin.

TepaifbiMbr: oo ¢ T.Basaunosa
7y

XaTIb!; A. Emenrasiivena

Y Ka3z¥A3Y 403-02-21. Xarrama. Cerizinui 0acelibiM



