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1. Information about the educational рrоgrаm

The modular educational program "6в07125 - Biotechnical and Medical Systems and Арраrаtus" was

developed on the basis of the Law of the Republic of Kazakhstan "On Education" dated Jily 21,2007

and rфlаtоry documents: state compulsory standard of postgraduate Education (оrdеr of the

Minister of Education and Science of the Republic of Kazakhstan dated осtоЬеr 31, 2018 No. 604),

Model Rules fоr the дctivities of an organization of Higher and postgTaduate Education (оrdеr of the

Minister of Education and Science of tbe Republic of Kazakhstan dated October 30, 2018 No. 595),

Rules for the Organization of the Educational Process Using Credit Technology of Education (Оrdеr

of the Ministry oiEducation and Science of the Republic of Kazakhstan dated April 20, 2011 No. 152,

as amended оп October 12,201^8 No. 563), National Qualifications Framework (Approved Ьу the

Protocol of Маrсh 16, 20lб Ьу the Republican Tripartite Commission on Social Partlrership and

Regulation social and lаьоr relations), rbguhting the requirements for а graduate with an academic

Ьайеlоr's degree in оР бв0,7|25 - Biotechnical and medical systems and devices"

l.l.дпаlуsis of the medical equipment market in kazakhstan

One of the key areas of state healthcare policy is creating favorable conditions fоr equipping

medical institutions with mоdеrп diagnostic, treatment, and preventive equipment. Ап effective

medical equipment market is designed to fulfill this complei task.

Research has ýhown that, ýiven the emergence of new economic relations, this market is а

steadilY developing element of the country's economic complex. New forms of ownership and

.o-p.iitio1have Ьъсоmе established, the пumьеr of economic entities has increased, and the volume

and rапgе ofproducts has expanded-

гstuау of the characteristics of the kazakhstani medical equipment market indicates the

development of рrосеSSеs of integration, specialization, and concentration of production, with

increasing .o-p.iition between enterprises, firms, and companies for а dominant position.

д йаrасiеristiс fеаfurе of the market is the presence of foreign capital and increasing volumes

of importedproducts. The leading Kazakhstani mапufасturеrs in the market of medical equipment and

instruments аrе JSC ДktуuЬrепigеп, LLP MedRemZabodHoldig, LLP Saiman Соrроrаtiоп, LLP
Kazmedpribor holding, LLP Есорhаrm intemational, LLP Medstarexport, LLP КаапеdрriЬоr, LLP
Medtrading, LLP Вйtесhпоlоgу, LLP Juldyz kenan со., ltd, LLP Маrаi е7 group (marai е7 gToup)

, LLP дhЪrеk, LLP Rahimzadi,LLP Almerek plus (Almerek plus) , LLP Med365, LLP Innovative

production g1OUP, дdditional Liability Partnership Bik orken, LLP Kazmedpribor Astana, LLP
bi.urro dепйlaЬ, LLP Rembrand, LLp Oralmedregion, ТОО 'Svetokom plus'.

The main types of medical equipment produced in the Republic аrе:

- арраrаfus based on the action of Х-rау radiation for medical, surgical, dental оr veterinary use;

- electrodiagnostic equipment used in medicine;

- instruments and devices used in dentistry (except фills);

- ultrasonic lithotripters;

- equipment for nerve stimulation; other devices and instruments;

- therapeutic devices and equipment;

- artificial respiration devices;

- equipment for ozone therapy, oxygen therapy, аеrоsоl therapy, artificial lung ventilation

devices.

The дkmоlа region demonstrates the best production indicators with an оuфut volume of 1.9

thousand units реr уеаr.
Дп import-oriented modpl has emerged in the Kazakhstani medical equipment

products frоЙ foreign manufacfurers accounting for оvеr 99Yо of the market,
market, with

|,,724.8
is also

In tlre medical equipment maTket iп2О2О, imports exceeded domestic production Ьу

times, with India leading the imроrt market (очеr 30%). Besides India, medical equipment



supplied Ьу countries such as China, Indonesia, Poland, Gеrmапу, Spain, Russia, Italy, Thailand,

Sweden, and others.

The following types of medical equipment аrе imported to kazakhstan:

- electrocardiographs;

- ultrasound scanning equipment;

- magnetic rеsопапсе imaging;

- scintigraphic equipment;

- drills;

- instruments and equipment foT measuring blood pIessure;

- endoscopes;

- hemodiaiysis equipment;

- diathermic equipment;

- equipment and devices for anesthesia;

- equipment for пеruе stimulation;

- ultrasonic lithotripters;

- hearing aids;

- pacemakers;

- computed tomography scanners;

- equipment based on Х-rау radiation;

- equipment based on the use of alpha, beta and gаmmа radiation;

- other electrodiagnostic equipment.

дt а meeting of the Expert council of the Republican Сепtеr fоr Health protection of the

Ministry of НеаlthЪf the Republic of Kazakhstan (DесеmЬеr 8,2O2O,Minutes No. 20), analyzing the

maintenance of medical equipment in government organizations of the Republic of Kazakhstan, it was

noted that ''maintenance of expensive equipment is реrfоrmеd Ьу unauthorized sеrviсе companies,

and thеrе is а shortage of specialists to maintain medical equipment. Сuгrепtlу, to address these issues,

amendments have Ьъеп mbde to regulatory and legal acts, the wаrrапtу period has been extended to

five years, and the creation of а school of biomedical engineers in the Republic of kazakhstan has

been considered,"

Biomedical engineeTs аrе trained in biomedical engineering, biotechnical and medical devices

and systems at 47 йssian universities. In the united states, 192 universities offer training in the

specialty ''Biomedical engineering." In Kazakhstan, undergraduate training in this field is provided Ьу

Ёurugundu State Тесhпiйl UniversitY (6в06103 IT-medicine), Aktobe Regional University named

after-K. Zhubanov (6в06106 IT medicine), and East Kazakhstan Technical University named after D.

Serikbayev (6в07109 Medical Engineering), Master's degree training in biomedical engineering is

рrочidеi Ьу Nazarbayev Universily (IT-medicine), Satbayev University (7М07106 - biomedical

bngineering, 8D07l05 - biomedical engineering), and joint training between Al-Farabi Kazakh

National Univcrsity and KBTU (7м05115 - Biomedical Engineering).

2. Description of the educational рrоgrаm
2.1.Objectives of the educational рrоgrаm

The objectives of the educational program "Biotechnical and Medical systems and Devices"

аrе:
- development of sfudents' social and personal qualities through the formation of universal,

general profesiional and professional competencies that contribute to their social mobility and stability

in the labor mаrkеt;



- meeting the needs of the Republic of Kazakhstan for qualified personnel Ьу training highly

qualified specialists for enterprisei developing and producing medical devices, operating and

йrчiсiпg rnedical systems, complexes and equipment of healthcare instifutions;

- Ъonducting new medical research-using technical and computer means, creating and

transitioning to new software for processing diagnostic information, creating systems for collecting,

analyzing, p-Tocessing, and storing medical inforrnation; databases and knowledge bases, forecasting

and decision-making systems.
д distinctiv. f.uЫ. of this educational рrоgтаm is its focus оп рrераriпg graduates сараЬlе of

using the achievements of mоdеrп science and technology to monitor and manage the state of living

systems, which is characterized Ьу а high degree of demand in the 1аьоr mаrkеt.' 
То develop in graduates civic responsibility and legal awareness, spirifuality and сulturе,

initiative, indepandence, tolerance, the ability to successfully socialize in society and actively adapt

to the 1аЬоr market.

2.2.Objectives of the educafional рrоgrаm:
1. Рrераrе specialist,who has knowledge in the field of development, production,

maintenance and repaii of biotechnical and medical devices and systems, instruments, devices and

means of biomedical engineering.
2. То train str:denis in the rеsеаrсh and evaluation of пеw medical equipment, rераir and

modernization of соmрlех medical equipment, maintenance and testing of medical measuring

instruments, testing of йе реrfоrmапсе and safety of medical equipment, testing and commissioning

of new and rеturпеd medical equipment, and monitoring the реrfоrmапсе of medical equipment.

3. The graduate should know the rеsеаrсh methodology in the field of data science (setting

research gой, collecting data, processing and transforming data, examining data, building models

and selecling methods, piesenting and visualizing results), methods and approaches to standardizing

and trапsfойhg data, machine lJarning methods (basic methods of classification and clustering), and

ways of organizing data storage.- 
4, Th; graduate must know the methodology for training medical per_sonnel in the rules of

effective anJ safe operation of medical equipment, and the organization of effective information

support for the activities of medical and preventive institutions.

5. Graduates must Ье аьlе to рrераrе and епtеr reporting documentation related to the circulation

of medica1 equipment in medicai and preventive institutions, and plan the wоrk of medical units

equipped with complex medical equipment.
2.З. Mechanisms fоr planning the educational рrоgrаm
The fo1lowing planning mechanisms аrе used in managing educational programs. At the long-

term planning leve! ъчеrа11 рrlояtу areas and strategic goals for the development of all educational

progru-, аrе identified, and рrоgтаm-sресiгrс mеtriсs and indicators аrе included.

Long-term planning dоЪumепts include the university's vision, mission, strategy, qualitypolicy,

and dечеlБр-.rrf рhп. ýhоrt-tеrm development plans fоr educational progTams аrе based on these

documents.
Short-term planning includes three levels.
дt the universitY level, short-term planning is represented Ьу the Gumarbek Daukeev AUPET

QualitY Goals, improvementplans, advisbry body work plans, and аппuаl wЬrk plans Ьу аrеа. A1l of
these documents, as well as tbe phns of auxiliary struсturаl units, address issues related to specialist

training and address the challenges of implementing specific рrоgrаms.
дt the departmental level, Ъduсаtiопаl рrоgтаm development planning is reflected in the Institute

and Graduate бepartment QualitY Goals, comprehensive institute plans, and department work plans.

Instifute and department plans must include deadlines for completing activities, responýible persons,

and а соlumп fоr rесойiпg completion. shоrt-tеrm plans are required to Ье aligned with the

university's mission, strateýic goulr, and objectives, and to include а seotion on operational

imрrочеЙепt. This й of рЙs i, the рrimаrу mechanism for developing educational programs and

.o.*ing their quality. Tbese plans ЪаОr.ri educational, methodological, practice-oriented, and

logistical aspects of educational рrоgтаm development,

дt th;individual level, planning is represented Ьу individual plans of the PPS.



3. Меаsurеs to reduce the impact of risks оп the educational рrоgrаm

The successful implementation of ап educational program сап Ье affected Ьу various фреs

of risks, and as а result, preventive measures have been developed to reduce them.

тье following measures аrе used in the implementation of the educational рrоgrаm for risk

reduction:

N
о.

рр

Name of possible
risks

Measures to eliminate them

1 Decrease in the пumьеr
of students studying in
the educational рrоgrаm

Development of а comprehensive plan for саrееr guidance

work in schools and colleges in Аlmаф and оthеr Tegions,

Aotive work in social neМorks.
Organizing joint scientific and educational projects with

sсhЪоlсhildrеп' including master classes in schools and

colleges. Providing discounts on fuition fоr certain categories.

2.

Insuffi cient knowledge of
foreigrr languages Ьу
applicants

Conduct а diagnostic test of foreign language proГrciency

upon admission, Conduct an active foreign language club.

йotivate sfudents with the opportunity to pursue academic

mobiliф and double-degree рrоgrаms at the University's
international partner universities.

J.
provision of educational
methodological literature
on professional disciplines
in the state language

Activate work PPS Ву development оп

the state language and the introduction of electronic

educational publications into the educational рrо cess. plan the

annual release of scientiГrc and educational-methodological
materials Ьу scientists and the faculty of the department

literature according to the university suЦect plan.

4,

The influence of the

ranking of educational

рrоgrаms of competing
universities on tlre
educational рrоgrаm
"Biotechnical and medical
svstems and devices"

д.ti"Й high-quality рrераrаtiоп fог participation in national,

regional, and state international rankings, such as Atameken,

5.

6.

Р erfectingdigital material
and technical base can lead
to rapid aging of the existinд
base

Timely and planned procurement of mоdеrп equipment and

constant replenishment of the instrument and tool inventory,

Enter into agreements with companies and enterprises to

establish laboratory facilities, as well as to facilitate the joint

use of these companies' and епtеrрrisеs' laboratory facilities
in the educational process.

Termination of cooperation
agreements with industTial
pafiners.

Concluding contracts with
internships/training and

extension).

leading industry companies for
subsequent employment (with

-l. lncrease in the ачеrаgе age

of the teaching staff

Illuitlrrg young professionals with advanced degrees апd/оr

master's degrees. creating favorable conditions
fnr r.яrееr orowth of vouns soecialists.

8.

Weak activity of the

teaching staff in publishing
scientific рареrs in jоurпаls
with high indexes
citatiorr

Develop а publication рlап fоr tасulф mеmЬеrs m lаUlаБUi\
journals and international publications with а non-Zero impact

iactor, Дсtiчеlу participate in competitions announced Ьу the

Ministries of ihe kepubtic of kazakhstan and intemational

orsanizations.



to receive grants fоr funded rеsеаrсh

4. List of activities of the educational рrоgrаm implementation plan

то successfully implement the Educational Рrоgrаm Development plan, the Department of
дutоmаtiоп and Сопtrоl plans to systematically implement measures including:

- improving the educational progTam taking into account the opinions of potential еmрlоуеrs;

- drawing ф а рlап for the publication of textbooks, teaching aids and methodological guidelines

for the educational рrоgrаm;
- active implementation of academic mobility of sfudents and teaching staff;

- expansion of scientific cooperationand partnerships with leading foreign universities and rеsеаrсh

..nt..., attracting leading foreign scientists to conduct scientific rеsеаrсh and give lecfures to

sfudents;
- increasing the пumЬеr of teaching staff who speak а foreign language;

- 
-equipping 

educational laboratories with modem equipment;

- ,"ьйъriБп of applications for competitions on scientific projects, Ministry of Education and

Science of the Republic of Kazakhstan, etc.;

- publication of scientific articles in journals included in the Thomson databases

Reuters, Scopus and Springer, in scientific joumals with impact factor;

- continuous monitoring of graduates' employment;
- concluding аgrееmепtЪ wltb specialized епtецрrisеs for students to undergo professional and рrе-

graduation internships,

5.Месhапism for implementing the development plan educational рrоgrаm

conduct targeted work to increase the number of state educational gTants, grants from local

executive bodies, and grants from employers fоr educational progrcms based on саrееr guidance

work among schooland college graduates.

То implement а high_q"ullty educational рrоgrаm, the department's faculty and staff will
develop catalbgs of elective .о*r., with the direct participation of еmрlоуеrs. The department's

faculty wiil aJtively implement new innovative teaching and rеsеаrсh technologies thTough

acadebic mobility 
-wittr_ 

international partlrer universities and companies. Ensuring а high

percentage of empioyed graduates of thеЪduсаtiопаl рrоgrаm will be achieved Ьу organizing and

irolding й *rruui ''draduate Fair" with the involvement of employers from all sectors and various

types of business entities in the regions of the Republic of kazakhstan.
Managemont of innovations and implementation of rеsеаrсh results in the educational

process coveiall elements of educational activities, while the forms of implementation of rеsеаrсh

results in the educational process are as follows: delivering problem-based lecfures on the topic of

rеsеаrсh in connection with the future professional activities of sfudents; introduction of new

theoretical sections in lectures and sеmйаrs; introduction of new rvorks in laboratory practical

training in the сurriсulum of the discipline; writing Ьу students of abstracts, tеrm рареrs,

theoretical reviews on research; off-site lectures and practical classes at the base of rеsеаrсh

institrrtes and раrtпеr enterprises of AUES related to rеsеаrсh; implementation Ьу sfudents of

rеsеаrсh рюjесis in the scientific areas of the department; involvement of students in experimental

research work on the topic of research; preparation of strrdents for participation in scientific

conferences of intra-univbrsity and ехtrа-uпiчЪrsitу scale; development and design Ьу students of
stands, posters, slides, multimedia presentations on the рrоьlеms and results of rеsеаrсh for the

department.

б. Evaluation of the socio-economic effectiveness of the implementation of the educational



рrоgrаm development plan

дs а result of the implementation of the development plan for the ор, it is expected that the

following socio-economic effects will Ье achieved:

- improving the quality of professional education and, as а consequence, the competitiverress of

specialists;
- training graduates who meet the needs of potential employers;

- increasing tlre rоlе of employers in training professional personnel;

- increasing demand fоr qualified реrsоппеl, optimizing their age struсturе;

- expanding opporfunities for professional self-realization of young people;

- preventing the outflow of promising teaching staff to other sectoTs;

- updating йе educational and material base (educational, laboratory, соmрutеr and technological

base that meets mоdегп requirements and standards).
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Тhе educational program was developed jointly
with еmрlоуеrs.
Pгovision of mоdегп equipment for educati

laboratories.

Qualifi ed teaching staff,

Involvement of practicing specialists with
extensive ехрЫiепсе working at large епtеrрrisеs

in various industries in the educational process as

teaching staff.

The nced frоm enterprises for specialists in this

educational program.
Own buildings and logistics.
Stable financial position of the university.

Conducting fundamental and applied scientific
Tesearch.

Fачоrаьlе conditionsfor cultural and intellecfual
development, fоrmаtiоп of а healthy lifestyle of
students and staff.

Interaction of the university with еmрlоуеrs and

specialized rеsеаrсh institutes.
Established relatiorrships with industrial
entetprises enable the implementation of rеsеаrсh

and development results into production
procesSeS.

Availability of double degree рrоgrаms with а

foreign university.
А developed social support policy for sfudents

(tuition discounts, incentives fоr winning
Olympiads, competitions and scientific research,

payments frоm tlre Воаrd of Trustees, а grant and

scholarship frоm GumаrЬе!]DqцЦggч.

Having connections with global vendors makes it
possible to create powerful training centers-

Certification of graduates Ьу recognized
organizations.
Advanced training for teaching staff on

preferential terms in global companies.

Tlre attractiveness of the educational рrоgrаm for

students and leading teaching staff of other

universities
Attracting young practitioners.

8. SwoT ANALYSIS

weaknesses
Not а11 regions have partners for students to

undergo all types of practical training.

Insufficient level of publications in

international peer-reviewed joumals.

Aging of the teaching staff and practitioners,

low staff tumover,
The insufficient level of English proficiency
аmопg teaching staff prevents them from
implementing international cooperation on а

broad and effective basis.

Insufficient provisiorr of tlre educational
process with educational literature in tlre state

and English languages.
Low level of рорulаrizаtiоп, stimulation and

involvement of young teachers and sfudents in

the implementation of scientific projects and

developments.
Low publication activity of faculty and

students.
Low student епrоllmепt

Threats
Rapid changes in the lаЬоr market require

adjustments to the ОР.
Obsolescence of 1аЬоrаtоry equipment,
software and соmрutеr equipment.

The increase in the number of students will
cause а shortage of classroom and laboratory
facilities, as well as teaching staff.

Problems with intemship placcs in the regions

against the backdrop of an increasing number

of students,

Frequent changes in regulatory frаmеwоrks in
the field of education and science.

Deterioration in the quality of the contingent

due to the low level of training of
schoolchildren and college graduates.

The outflow of qualified teaclrers and scientists

to other industries with hi

Strengths

possibilities
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