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A About the Accreditation Process

Name of the degree pro- (Official) English Labels applied for | Previous Involved
gramme (in original language) | translation of the |1 accredita- | Technical
name tion (issu- Commit-
ing agency, | tees (TC)?2
validity)
BA 60610200 — Axborot tizim- | Ba Information sys- | ASIIN, EUR-ACE® - 02,04
lari va texnologiyalari tems and technolo- | | gpel
gies
MA 70711601 — Intellektual Ma Intelligent engi- | ASIIN, EUR-ACE® - 02, 04
muhandislik tizimlari neering systems Label
BA 60711300 — Metrologiya, Ba Metrology and ASIIN, EUR-ACE® - 01, 02
standartlashtirish va mahsulot | standardization Label
sifati menejmenti
MA 70711302 — Metrologiya, | Ma Metrology, ASIIN, EUR-ACE® | - 01, 02

standartlashtirish va sifatni
boshqgarish

standardization
and quality man-
agement

Label

Date of the contract: 11.06.2024

Submission of the final version of the self-assessment report: 11.10.2024

Date of the onsite visit: 05.-06.02.2025

at: Campus Tashkent State Technical University

Expert panel:

Prof. Dr. Rainer Tutsch, TU Braunschweig

Prof. Dr. Ralf Miller, FAU Erlangen-Nirnberg

Yuldashova Shakhnoza, Uzbekistan Accreditation Centre

Abror Mamataliev, student at Tashkent University of Information Technologies

L ASIIN Seal for degree programmes; EUR-ACE® Label: European Label for Engineering Programmes

2TC: Technical Committee for the following subject areas: TC 01 - Mechanical Engineering/Process Engineer-

ing; TC 02 - Electrical Engineering/Information Technology; TC 04 - Informatics/Computer Science




A About the Accreditation Process

Representative of the ASIIN headquarter: Johann Jakob Winter, M.Sc.

Responsible decision-making committee: Accreditation Commission for Degree Pro-

grammes

Criteria used:
European Standards and Guidelines as of May 15, 2015

ASIIN General Criteria, as of March 28, 2023

Subject-Specific Criteria of Technical Committee 01 — Mechanical Engineering/Process En-
gineering as of December 9, 2011, Technical Committee 02 — Electrical Engineering/Infor-
mation Technology as of December 9, 2011, and Technical Committee 04 — Informat-

ics/Computer Science as of March 29, 2018




B Characteristics of the Degree Programmes

a) Name Final degree (origi- | b) Areas of c) Corre- d) Mode of | e) Dou- |f) Duration |g) Credit h) Intake rhythm &
nal/English transla- | Specialization |sponding Study ble/Joint points/unit | First time of offer
tion) level of the Degree

EQF3

BA 60610200 —In- | Axborot - 6 Full-time - 4 years / 240 credits |annually since 2012

formation systems | texnologiyalari mu- 8 semes-

and technologies handisi (UZB)/ In- ters

formation technol-
ogy engineer (ENG)

MA 70711601 — In-
telligent engineering
systems

Intellektual tizimlar | - 7 Full-time - 2 years / 120 credits | annually since 2016
muhandisi 4 semes-
(tadgigotchi-peda- ters

gog) (UZB)/ Intelli-
gent systems engi-
neer (researcher-
pedagog) (ENG)

BA 60711300 — Me-
trology, standardiza-
tion and product
quality management

Metrologiya va - 6 Full-time - 4 years / 240 credits | annually since 1992
standartlashtirish 8 semes-

muhandisi (Uzb)/ ters

Metrology

and standardization
engineer (Eng)

MA 70711302 — Me-
trology, standardiza-
tion and quality
management

Metrologiya, - 7 Full-time - 2 years / 120 credits |annually since 1999
standartlashtirish 4 semes-

va sifatni ters

boshgarish sohasi

mutaxassisi

(tadgigotchi-pe-
dogog) (Y36)

/ Specialist in me-
trology,
standardization and
quality manage-
ment (researcher-
pedagogue) (Eng)

Tashkent State Technical University (TSTU, Uzbek: Toshkent Davlat Texnika Universiteti) is
one of the oldest universities in Uzbekistan, founded in 1920. Currently, the university con-
sists of 8 faculties offering 64 Bachelor's degrees and 76 Master's degree programs in the
fields of engineering, geosciences and material science. Currently, about 21,500 students
are enrolled at the university. In the QS World University Ranking, TSTU is ranked among
the top 400 universities in Asia. According to the university staff, TSTU is the country’s

3 EQF = The European Qualifications Framework for lifelong learning




B Characteristics of the Degree Programmes

leading technical university and a pioneer in the national higher education system, as mul-
tiple former faculties/ departments were established as own specialized universities over
time. The four programmes under review are offered by the Faculty of Electronics and Au-
tomation.

A particular feature of TSTU is its widespread national network of industrial stakeholders
which is closely involved in the strategic development of study programmes at the univer-
sity, the content-wise orientation of individual programmes and modules, as well as in the
teaching activities themselves by means of site visits, multiple internships, and guest lec-
tures. As a result, all programmes offer a very standardized, application-oriented education
which allows students to start working in relevant work positions already during their stud-
ies or directly after graduation. Aspects of the programmes which, as the experts note,
come comparatively short and could be enhanced are the opportunities for individual spe-
cialization and international experience. Also, the focus on academic research is mostly
contained in the Master’s programme while the Bachelor’s programmes only provide a
basic introduction in this regard.

For the Bachelor’s degree programme Information systems and technologies (BIST) the in-

stitution has presented the following profile on the programme’s website:

“The specialty information systems and technologies is a specialty in the field of science
and technology, which covers research on methods of production system design, study op-
eration of computer technologies and communication equipment, implementation of de-
sign processes using optimization methods, study complex set of issues related to the de-
velopment of mathematical models of physical processes in computer and communication
technology, learn algorithms and practical programs development for computer systems’
efficiency and reliability evaluation, design and development of hardware and software
systems, and their integration.”

For the Master’s degree programme Intelligent engineering systems (MIES) the institution

has presented the following profile on the programme’s website:

“Intelligent engineering systems master’s specialty is a education specialty in the field of
"Engineering work", which teaches subjects related to specialty in all educational institu-
tions, in the Academy of Sciences of the Republic of Uzbekistan and branch scientific re-
search institutes, in state and economic management bodies, organizations related to sci-
entific, technical and technological issues in the field of application, design, production and
use of intelligent engineering systems in joint-stock companies, production enterprises,
technological and design scientific-production institutions in the field of specialization, also
includes set of tools, methods and methods of human activity aimed at ensuring technical,
operational and economic safety, setting perspectives, professional skills, and authority
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skills in the development of industries that design, manufacture and use intelligent engi-
neering systems.”

For the Bachelor’'s degree programme Metrology, standardization and product quality

management (BMSQ) the institution has presented the following profile on the pro-

gramme’s website:

“Metrology, standardization and product quality management (by industry) Bachelor's de-
gree is a field of science and technology, production and service, metrology, technical reg-
ulation, standardization and compliance professional activities such as assessment, meas-
urement, measurement methods and tools, product quality control, introduction of quality
management system in enterprises and organizations, metrological supply in production
enterprises, technical support of scientific and production activities includes the training of
qualified specialists.”

For the Master’s degree programme Metrology, standardization and quality management

(MMSQ) the institution has presented the following profile on the programme’s website:

“Training of highly qualified specialists for scientific and pedagogical activity in all educa-
tional institutions, in the Academy of Sciences of the Republic of Uzbekistan and branch
scientific research institutes, in state and economic management bodies, in the scientific-
research institute of standardization, certification and technical regulation, in the Technical
Regulatory Agency and in its regional branches, certification offices and testing laborato-
ries, metrological control and inspection, control of regulatory documents establishing re-
quirements for ensuring the quality, safety and competitiveness of products, and scientific-
production associations in the field of their implementation in various forms of industry
and business organizations and production enterprises and organizations that use them
cover a complex set of issues related to metrology, standardization, certification, technical
regulation and quality management.”

All four programmes are subject to international accreditation by ASIIN for the first time.



C Expert Report for the ASIIN Seal3F

C Expert Report for the ASIIN Seal?

1. The Degree Programme: Concept, Content & Implemen-
tation

Criterion 1.1 Objectives and Learning Outcomes of a Degree Programme (Intended Qual-
ifications Profile)

Evidence:

e Self-Assessment Report

e Study plans of all study programmes

e Objective-module matrices of all study programmes
e Module descriptions of all study programmes

e Diploma Supplements of all study programmes

e Websites of all study programmes

o BIST: https://tdtu.uz/students/undergraduate4

o MIES: https://tdtu.uz/students/judiciary5

o BMSQ: https://tdtu.uz/students/undergraduate5

o MMSQ; https://tdtu.uz/students/judiciary4

e Discussion during the audit

Preliminary assessment and analysis of the experts:

The experts base their assessment of the learning outcomes on the information provided
on the websites, the Diploma Supplements, the objective-module-matrices and in the Self-
Assessment Report of the four degree programmes under review.

The experts refer to the Subject-Specific Criteria (SSC) of the Technical Committees Me-
chanical Engineering/ Process Engineering, Electrical Engineering and Information Technol-
ogy and Informatics/ Computer Science as a basis for judging whether the intended com-
petence profiles of the four programmes correspond with the competences as outlined by
the SSCs. As all four programmes are interdisciplinary subjects, multiple SSC apply to them.
The programmes in metrology refer to an interdisciplinary compound of basic natural

4 This part of the report applies also for the assessment for the European subject-specific labels. After the
conclusion of the procedure, the stated requirements and/or recommendations and the deadlines are
equally valid for the ASIIN seal as well as for the sought subject-specific label.
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C Expert Report for the ASIIN Seal3F

sciences, methodologies of measurement, and electrical engineering. On the other hand,
BIST and MIES are application-oriented programmes containing a blended mix of the hard-
ware aspects of electrical engineering, and the software aspects of informatics and pro-
gramming.

The detailed description of the programme learning outcomes of all four degree pro-
grammes is displayed in the appendix below. Via objectives-module matrices, TSTU shows
the interrelation of the individual modules with the learning outcomes. The experts note
that the learning outcomes are listed in detail and regarding to different occupation areas.
Although they deem this level of detail to be unnecessarily compartmentalized, they assess
the learning outcomes to be reasonable and corresponding to the EQF level 6 for Bachelor’s
degrees and EQF level 7 for Master’s degrees, respectively. They also confirm that the
learning outcomes comply with the requirements formulated in the SSC of the Technical
Committees 01, 02 and 04.

However, the experts point out that the number and wording of the learning outcomes as
displayed in the diploma supplements, objective-module matrices, the programmes” web-
sites and the Self-Assessment Report differ. For some learning outcomes, multiple diverg-
ing descriptions are also used. Although these differences are not significant and either of
these sets of learning outcomes would adequately reflect the qualification goals of study
programmes in the respective fields, consistency in the documentation of the learning out-
comes needs to be ensured. Moreover, the experts criticise that a number of learning out-
comes are not formulated outcome-oriented, meaning that the formulation does not allow
for an assessment whether the learning outcomes are fulfilled. The experts recognize that
this might be due to translation problems, but still require TSTU to review the learning out-
comes, formulate them in an outcome-based way and harmonize them across all official
documents of the study programmes.

TSTU verifies the graduate profiles by means of a tracer study. The Self-Assessment Report
contains a comprehensive table which outlines that about 98 % of the BIST and MIES grad-
uates find suitable jobs across a broad field of occupations. Most of the graduates work in
industrial production, found own businesses or work in banking, finance or similar service
institutions. About 6 % of the Bachelor graduates continue their academic education. Out
of the Master graduates, a significant share of 30 % works in higher education. For BMSQ
and MMSQ graduates, the main occupational fields are in research, regulatory authorities,
industrial production, and private enterprises.

During the on-site visit, the experts learn more about the close ties between the university
and its extensive network of industrial stakeholders. They learn from the representatives
of the Rector’s office that the intake of students is mainly based on analyses of the labour
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market demand of the local and national industries and ministerial directions as prescribed
in a 5-year plan. This leads to a neat transition of graduates into industrial positions. As
both students and representatives of the industrial stakeholders explain, many active stu-
dents already start working in companies where they completed their internships (see also
section 1.3). Out of the students present in the respective interview session, more than
80% were working at least part-time. The experts positively regard this close connection of
theory and practice and are satisfied that the graduate profiles of the students educated at
TSTU are sought-after by the industry and lead to good employment opportunities.

Since TSTU also applied for the EUR-ACE® label, the experts check whether the learning
outcomes are aligned with the EUR-ACE® Framework Standards and Guidelines (EAFSG) for
engineering programmes. The EUR-ACE® Framework Standards and Guidelines requires
that engineering programmes cover the following seven competence areas: Knowledge
and Understanding, Engineering Analysis, Engineering Design, Investigations, Engineering
Practice, Making Judgements Communication and Team-working, and Lifelong Learning.
The documents illustrate that the degree programmes under review cover all the required
competence areas and the experts perceive during the audit discussions with teachers and
students that the mentioned competences are conveyed in the respective courses. They
conclude that the intended learning outcomes of all programmes are aligned with the EUR-
ACE® Framework Standards and Guidelines (EAFSG).

In terms of continuous review, the Self-Assessment Report explains that the competence
profiles of the study programmes were developed by a development team including the
programme coordinators, teachers, students, and relevant external stakeholders. Through
the involvement of industry partners, the fit of the graduate profile and learning outcomes
to the current labour market requirements shall be ensured. Likewise, industry represent-
atives, higher education specialists, faculty members and students are also part of a regular
review process of all programmes at least every 3 years. Examples of industrial stakehold-
ers that have contributed to the programmes are the deputy chairman of the association
"Uzelteksanoat" for BIST and MIES, and the director of the National Metrology Institute of
Uzbekistan for BMS and MMSQ. Representatives of both institutions are also present dur-
ing the on-site visit and confirm their respective involvement and the responsiveness of the
university to their comments. During the on-site visit, the experts also learn that the actual
review interval for the curriculum is even smaller as industrial stakeholders are invited to
comment on their needs with respect to the graduate profiles and curricula every year. In
this regard, TSTU always presents their latest changes in the curriculum and module con-
tents and asks for feedback. Likewise, students can contribute to the programme develop-
ment which goes hand in hand with the review of the industrial stakeholders. Curricular

10



C Expert Report for the ASIIN Seal3F

changes are presented to the students in information sessions at the beginning of each
semester.

In terms of recent adaptions in the programmes, TSTU mentions the strengthening of the
guality management component of the BMSQ and MMSQ programmes to support the

quality assurance and development in companies of Uzbekistan’s rising manufacturing sec-
tor. For BIST and MIES, recent changes concern a more extensive focus on aspects of arti-

ficial intelligence for boosting the digitalization process of the national industries. The ex-
perts are highly satisfied with the university’s stakeholder network and its incorporation
into the development of the programme.

In summary, the experts confirm that the objectives and learning outcomes of the degree
programmes are described briefly and that they are transparently published on the pro-
grammes’ websites and in the official study documents. Thus, they are available to stu-
dents, lecturers and interested third parties. However, it appears that different formula-
tions and explanations are used in different document, which needs to be revised and har-
monized. In this regard, the experts point out that all learning outcomes need to be formu-
lated in an outcome-oriented way to make their fulfilment measurable. Nevertheless, the
formulations adequately reflect the targeted academic qualification goals of the respective
SSC, and ensure a professional qualification on the level EQF 6 (for the Bachelor’s pro-
grammes) and EQF 7 (for the Master’s programmes). The objectives and learning out-
comes are feasible to produce graduates with good job perspectives, as close stakeholder
relations and an extensive review process ensure their relevance for both the labour mar-
ket and society.

Criterion 1.2 Name of the Degree Programme

Evidence:

e Self-Assessment Report

e Websites of all study programmes

e Diploma Supplements

e Discussion during the audit
Preliminary assessment and analysis of the experts:
As the representatives of the Rector’s office explain, the programmes’ names were chosen
in accordance with the State Standard of the Republic of Uzbekistan for titles of study pro-

grammes. According to the Self-Assessment Report, TSTU awards the degree of “Bachelor
of technical sciences” for the Bachelor’s programmes and “Master of technical sciences”

11
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for the Master’s programmes. Furthermore, graduates are allowed to use the following
titles upon completion of the programmes:

- BIST: Information technology engineer (Axborot texnologiyalari muhandisi)

- MIES: Intelligent systems engineer (Intellektual tizimlar muhandisi)

- BMSQ: Metrology and standardization engineer (Metrologiya va standartlashtirish
muhandisi)

- MMSQ: Specialist in metrology, standardization and quality management
(Metrologiya, standartlashtirish va sifatni boshgarish sohasi mutaxassisi)

For the BIST programme, the experts internally discuss the feasibility of the very broad title
which allows for multiple different interpretations of its contents. While “Information sys-
tems” is often used as a synonym for business informatics which refers to a combination of
computer science and business administration, the second part of the title “and technolo-
gies” suggests a more technical electrical engineering component. A similar twofold spread
of the title also applies to MIES. However, upon reviewing the modular contents of both
programmes in detail, the experts gain the impression that the blended mix of both pro-
gramming and engineering aspects of these programmes is captured adequately by these
broad titles. Overall, the experts are satisfied and confirm that the titles of all four study
programmes adequately reflect their learning outcomes and teaching contents.

Also, as the experts learn during the on-site visit, the programmes official titles have re-
cently been modified, which explains the partly contradictory formulations contained in
the Self-Assessment Report as well as the corresponding documentation. Until the past
academic year, the programmes titles were the following:

Title (in Uzbek) Title (in English)

Axborot tizimlari va texnologiyalari Information systems and technologies (by
(sanoat ishlab chigarishida) industry)

Intellektual muhandislik tizimlari Intelligent engineering systems (by
(tarmoglar va sohalar bo‘yicha) branchs and sectors)

Metrologiya, standartlashtirish va Metrology, standardization and product
mahsulot sifati menejmenti (tarmogqlar quality management (by industry)
bo‘yicha)

Metrologiya, standartlashtirish va sifatni | Metrology, standardization and quality
boshqarish (tarmogqlar bo‘yicha) management (by industry)

12
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Therefore, the experts are wondering about the meaning of “(by industry)” in the pro-
grammes names. TSTU explains that this used to be part of the state classification system
and refers to the specialization for different industry branches the students can obtain in
the programmes. However, currently, these name supplements have been removed from
the titles.

The experts do not see any informative value in these supplements and, on the contrary,
comment that this amendment of the titles is rather confusing from an international per-
spective. Also, even if industry- or branch-specific elective specializations were to be intro-
duced in the curricula — which the experts do not see in the current versions — they do not
deem it a sensible option to amend the titles in that way. Eventually chosen specializations
would nevertheless be clearly outlined to potential interested parties in the Diploma Sup-
plements. Therefore, the experts suggest to keep the short versions of the titles as they are
and not to change them again, which is mentioned as an idea by TSTU. In this regard, as
both the former long and the current shorter versions of the titles are to be found in dif-
ferent places and documents, the experts also require the university to consistently use the
programme titles across all official documents as well as the programmes” websites.

Criterion 1.3 Curriculum

Evidence:
e Self-Assessment Report

e Curricular overviews of all study programmes

e Module descriptions of all study programmes

e Objective-module matrices of all study programmes
e Exemplary study schedule

e Ministerial regulation regarding the organization of educational process in higher ed-
ucation institutions on measures for improvement of the system

e Ministerial regulation on the “approval of the requirements for the performance of
the final qualifying work of bachelors in higher educational institutions”

e Discussion during the audit

13
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Preliminary assessment and analysis of the experts:
Structure and content

The experts base their assessment of the curricula on the curricular structures, as displayed
in the appendix below, the module handbooks, as well as further supporting documenta-
tion as given in the Self-Assessment Report.

The two Bachelor’s programmes have a duration of four years (8 semesters) and a credit

load of 240 credit, corresponding to a total of 204 weeks of educative activities according
to the Uzbek programme structure. The overall structure of the BIST and the BMSQ is the
same and includes, as main components, 120 weeks of theoretical and practical training as
well as 14 weeks of practical internships (“qualification practice”). The remaining time is
reserved for an introductory week before the start of each semester, exam periods, the
final state certification exams, administrative activities, and vacation.

According to the Self-Assessment Report, the curricula are generally developed based on a
competency-based approach and include compulsory and elective subjects. About 77 % of
the modules are compulsory and 23 % are elective module slots, for which the students
can choose between two given options. In both programmes, there are elective options
from the first semester on as outlined in the curricular overviews contained in the appen-
dix.

Core elements of the BIST in the first year of study are “Mathematics”, “Physics” and intro-
ductory subjects regarding computer engineering and programming. In the third and fourth
semester, the focus is on “Computer systems and networks” as well as “Digital circuits”.
The third year widens the perspective of the programme by including modules like “Eco-
nomics and Management”, “Ecology” and “Control theory”. Also, a series of “Big Data”
modaules starts in this semester. Besides big data, the final year of study contains modules
such as “Discrete and digital control systems”, “Identification and evolutionary modelling”
as well as an elective focussing on information security or cyber security.

In the BMSQ, the first year contains basic modules like “Mathematics”, “Physics”, “Chem-
istry”, and modules introducing the subject of metrology. Based on that, the higher semes-
ters focus on “Measuring methods and tools”, “Basics of metrology” and “Basics of stand-
ardization”, as well as legal frameworks for these fields, each covered with 2 or 3 modules.
Like in BIST, different module slots offer a broadening of the application perspectives, while
the final year’s focus is on different aspects of quality management and control.

Besides these core modules, the curriculum also contains several modules with general ed-
ucational purpose, among others ,Contemporary History of Uzbekistan”, “Uzbek lan-
guage”, two foreign language modules, and a philosophy module, spread over the entire

14
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duration of the curriculum. Moreover, three “Qualification practice” modules are included
in the fourth, sixth, and eighth semester which contain work practice in related industries
and the completion of a project under the supervision of a teacher. The total length of the
different work practices is 14 weeks. The experts highlight this structured integration of
multiple practical internships as a strength of the programmes’ curricula.

According to the Self-Assessment Report, the final component of both Bachelor’s pro-
grammes is a graduate thesis. The experts are satisfied with the samples provided during
the on-site visit but wonder why the thesis is not contained in the curricular overviews of
the programmes nor described in the module handbooks (see also section 2 for more de-
tails). In this regard, the experts point out that all mandatory parts of the curricula must be
clearly outlined and credited accordingly.

On the other hand, the two Master’s programmes have a duration of 2 years (4 semesters),

for which an equivalent of 104 weeks is calculated. The distribution of learning activities is
as follows:

- 45 weeks of theoretical training and scientific activities,
- 7 weeks of scientific practice (internship)

- 12 weeks of preparation of research and Master's thesis
- 16 weeks of certification

- 3 weeks of entry into the credit education system

- (21 weeks — vacation)

Theoretical education and scientific activities are divided into 88% compulsory subjects and
12% elective subjects. Half of the programmes’ curricula is dedicated to research activities
in the preparation of the Master’s thesis (“Scientific research work”) which is spread over
the entire duration of both programmes as outlined in the module descriptions. The topics
of the Master’s theses are determined by the university based on respective prospects for
the development of related industries and research fields and are handed out to each stu-
dent in the first semester.

Besides the thesis, the curricula require also a “Scientific pedagogic work” project. The ex-
perts wonder about this module and learn that Master’s students are mandatorily involved
in teaching and tutoring activities for junior Bachelor’s students which is related to the
learning outcome of achieving teaching skills to fulfil a potential graduate profile as lec-
turer. Besides their practical execution and assessment, the teaching activities need to be
prepared and documented in a respective report. The experts raise the question of whether
the students are paid for their contribution to covering the teaching load. The programme
coordinators clarify that they are not paid, as this is part of the students’ curricular

15
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workload as captured by the respective number of credits per semester. The experts gen-
erally welcome this active and guided integration of Master’s students into teaching activ-
ities.

Further compulsory modules deepen contents of the corresponding undergraduate pro-
grammes, like “Engineering systems imitation modelling” in MIES or “Theoretical founda-

tions of automated and intellectual measuring instruments” in MMSQ. Both programmes
contain two elective module slots in the first two semesters with two subject choices each.

As a general observation regarding the curricular structures of all four programmes, the

experts note that several modules are spread over multiple semesters. While, in the curric-
ular overviews, these modules are displayed as separate but consecutive modules (e.g. un-
dergraduate modules “Higher mathematics 1”7, Higher mathematics 2”, “Higher mathemat-
ics 3”), the module handbooks contain only one comprehensive description for the module
“Higher mathematics” with the aggregate credit load of all partial modules and the infor-
mation, that the module is taught in the semester 1-3. Therefore, the experts enquire about
the organization of these modules and learn that they are split into different courses per
semester with defined sets of teaching content. Moreover, the programme coordinators
explain that each semester course also contains an individual exam grade, which pleases
the experts. Thus, in case of failure of an exam, students have to retake only the exam for
the particular course and not the entire module. However, the experts point out that this
structure is not reflected in the module handbooks as neither the contents nor examination
forms, prerequisites or related information are differentiated for each semester which is
crucial for all stakeholders, including students, teaching staff and interested third parties
to know about the modules. Therefore, the experts require to outline each module con-
cisely in the module handbook.

In that regard, the experts also recommend avoiding the use of generic module names like
“Higher mathematics” which contain only little informative value in themselves. Instead,
the module names should reflect the specific set of teaching contents as precisely as pos-
sible. As an example for one of the mathematics courses, the experts suggest the module
title “Linear algebra”.

Related to this matter of interlinked modules, the experts also learn during the audit that
the curriculum prescribes a fixed order in which the modules have to be taken and com-
pleted. According to the programme coordinators, there are strict ministerial regulations
regarding this structure. While the experts assess this very regulated, school-like system as
generally feasible, they explain that a more flexible approach which allows students the
responsibility to take the modules in an order of their choice would benefit the students’
individual analysis of the curricular contents. Furthermore, this would help to avoid

16
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problems in case students fail exams which are formally required as prerequisites to take
advanced modules. They again employ the three-parted modules “Higher Mathematics” as
an example, which, among others, contains the topics of linear algebra, differential equa-
tions, and probability theory. As these topics are largely independent from each other,
there is no content-related necessity of teaching them in a specific fixed order. An im-
portant feature for realizing this kind of structure would be the definition of formal prereg-
uisites and recommended prior knowledge in the module descriptions. Overall, however,
the experts deem the curricular structure as adequate to fulfil the programmes’ learning
outcomes, which is also confirmed by the industry representatives and students. The stu-
dents opine that the prescribed sequence of modules is suitable as it starts with basic the-
ory in the first semester while application-oriented and more specific modules are con-
tained in higher semesters.

While the experts are generally satisfied with the subject-specific compulsory course con-
tents, they wonder about the elective course offer. The system employed by TSTU defines
designated slots for elective modules in different semesters already from the first year of
study on, which the experts generally welcome. For each elective slot, the students can
choose between two options. However, the experts note that in most cases the elective
choices are very similar. During the interview sessions with the teaching staff, they gather
exemplary insights into the differences between certain elective choices, such as “Infor-
mation security” and “Fundamentals of cybersecurity” in the BIST. However, they are still
of the opinion that this structure does not really allow for individual focal points and
courses of study of the students. In this regard, the experts recommend TSTU to offer more
opportunities for individual specialization by offering a greater variety and more flexible
choice of electives modules, which also goes hand in hand with the prior suggestion for a
more flexible handling of the curriculum.

As a last question regarding the curricular structures, the experts ask for a more detailed
explanation regarding the offered part-time study option which is only briefly mentioned
in the Self-Assessment Report. They wonder how this a part-time concept can work given
the fixed curricular structure mentioned above. It is explained that this offer exists only for
the undergraduate programmes and is designed specifically for college students with prior
vocational training. For them, the curriculum is spread over 5 instead of 4 years and the
modules to be taken by them are arranged in specific time slots to ensure that still the
entire curriculum will be covered.

Specifically related to both undergraduate programmes, the experts are happy to see that

the curricula contain a foreign language module. However, the experts wonder about the
name displayed in the module handbook which is “Foreign language/ English language”.
Therefore, the experts enquire which foreign language is actually taught in this module or
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whether multiple foreign languages are supposed to be learnt by the students. The pro-
gramme coordinators explain that by the time of the preparation of the Self-Assessment
Report and the corresponding documentation, the only offered foreign language was Eng-
lish. However, since the current academic year, students can choose between English,
French, German, and Japanese as their preferred foreign language. The experts positively
acknowledge this development but, again, point towards the problem of the untransparent
module names. Each offered foreign language module needs to have a subject- and there-
fore language-specific module description including a singular module number and title
that identifies the module.

Furthermore, the experts discuss several content-related matters of specific modules with
the coordinators and the teaching staff of the programmes, e.g. the teaching contents of
the module “Intelligent engineering systems” and whether image compression is contained
in the module “Digital image processing” of the BIST programme. Overall, the experts are
satisfied with the teaching staff’s explanations and gain the impression that many of the
content-related questions and inconsistencies came up due to incorrect English transla-
tions of the module descriptions, especially in terms of subject-specific terminology. In this
regard, the experts require TSTU to commission a professional translation of the module
handbook (see also section 3.1). As one specific fault to be corrected the experts deem the
lack of an introduction to the concept of Bayesian inference in both undergraduate pro-
grammes. The programme coordinators explain that this is contained in the Master’s level
module “Research methodology” but the experts deem this concept crucial as basis also
for Bachelor’s theses and therefore recommend TSTU to teach this concept already in the
Bachelor’s programmes.

In summary, the experts confirm that the curricula of all programmes enable the students
to achieve the respectively defined learning outcomes. They further conclude that the cur-
ricula of all programmes are aligned with the EUR-ACE® Framework Standards and Guide-
lines (EAFSG). The structure of the programmes and order of the modules are sensible, and
the experts specifically stress the close integration of theory and practice. The experts gain
the impression that each module respectively course represents a well-matched unit of
teaching and learning; however, this is for multiple modules not concisely outlined and de-
fined in the module descriptions which needs to be corrected. In this regard, also the mod-
ule titles should be more precisely adjusted to the contents of each module. Furthermore,
the experts require the mandatory implementation of a Bachelor’s thesis for all undergrad-
uate students and its respective documentation in the curriculum documents (see section
2). Also, the experts mention the little room for individual specialization, which is con-
nected to the fixed curricular structure and module sequence, as a weakness of all
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programmes. In this regard, they recommend offering a greater variety and more flexible
choice of elective modules.

Internationalization and student mobility

According to the Self-Assessment Report, TSTU has partnership with multiple foreign
higher education institutions. With these partners, student mobility activities such as ex-
changes and joint programmes are carried out.

Examples of partners of the Department of Information Processing and Control Systems
which offers the BIST and MIES are Stankin Moscow State Technical University, Belarusian
State Technological University, Khalifa University, University of Zilina, Kayseri University
and Bagazici University of Turkey. From the undergraduate programme, 25 students have
studied in Belarus and 10 students have studied in Russia so far. Since the academic year
2022/23, also Master’s students participate in student exchanges.

For the Department of Metrology and the programmes BMSQ and MMSQ, technical regu-

lation, standardization and certification, examples of cooperation partners are Moscow In-
stitute of Engineering and Physics, National Research Nuclear University (MMFI MTYaU),
National Technical University of Belarus, N. E. Bauman Moscow State Technical University,
Technical University of Dresden, Technical University of Berlin, and the University of Paris.
It is explained in the Self-Assessment Report that, currently, 41 students of various years
of the undergraduate programme study at the National Technical University of Belarus,
while 6 Master’s students are completing exchange periods at the National Research Nu-
clear University in Moscow.

The experts are satisfied to see TSTU’s efforts for the establishment of student mobility
offers which, in addition to the above-mentioned programmes, has resulted in recent
MoUs with universities in Malaysia, Tajikistan, and Kazakhstan. During the on-site visit, the
representatives of the Rector’s office also mention Erasmus-based projects together with
universities in France and Italy, as well as a student exchange with Nagoja University in
Japan and Khalifa University in UAE as recent achievements in terms of internationalization.
In this regard, they enquire about the meaning of the so-called “1+1” and “2+2” pro-
grammes mentioned in the Self-Assessment Report. The programme coordinators explain
that in these cooperation programmes half of the modules are to be completed at TSTU
and half at the partner university. However, despite the joint offer of these programmes
the students obtain their degree only from TSTU and, so far, only TSTU students are eligible
for these programmes. The experts encourage TSTU to continue actively seeking also in-
coming student mobility as a means of internationalization. As one measure in this regard
the experts see the precise definition of required/ recommended prior knowledge for each
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module in the module descriptions to allow students from other universities to assess
which modules they can take.

However, considering these recent improvements of the opportunities for students to go
abroad, the experts are surprised that the interest of the students go abroad for certain
periods of their studies appears to be limited. The experts believe that one reason for this
situation may be that, as a result of the practice-oriented education and the close industry
contacts, a high share of the active students are already working at least part-time in jobs
related to their fields. None of the students present in the respective interview sessions
has taken part in mobility activities and the experts gain the impression that outbound stu-
dent mobility is comparatively unpopular among the students of the concerned pro-
grammes. As the experts consider students mobility as one of the bases for academic ex-
change and the internationalization of the university, they recommend TSTU to actively
encourage the students to go abroad for parts of their studies and further develop the sup-
port system for student mobility. Nevertheless, as the students confirm to know fellow stu-
dents who went abroad as well as incoming students studying together with them, the ex-
perts are generally satisfied.

According to the Self-Assessment Report, provisions for the recognition of achievements
obtained at other universities are based on the ministerial regulation regarding the organ-
ization of educational process in higher education institutions on measures for improve-
ment of the system. However, as the experts do not find any clearly outlined regulations
for the recognition of externally achieved credits, they raise this question during the on-
site visit and learn that the university flexibly handles the recognition of similar subjects
based on the Transcript of Records of the other university (see also section 1.4).

In summary, the experts confirm that TSTU promotes student mobility through an appro-
priate framework, which is currently being further developed.

Periodic review

According to the Self-Assessment Report, the curricula are reviewed periodically at least
every three years in an extensive process that involves relevant stakeholders, as explained
also in section 1.1. The following table taken from the Self-Assessment Report lists recent
adaptions in all four programmes:

Ne | Educational | Year ofin- | Subject name Purpose of introduction
programs troduction
1 60610200 — It forms the skills of students to sort the necessary

Information
systems and

2021

Big data

knowledge based on the algorithms of analysis of
large volumes of data and to reduce the human
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technologies factor in finding an optimal solution to the problem,
(by industry) as well as to use modern technologies.
Today, the field of remote services is developing
Web rapidly, and web technologies, which form the basis
2021 . of this, are widely penetrating all fields. Taking this
technologies | . . . ,
into account, it was introduced to form students
skills in working with modern web technologies.
o Development of algorithms for solving various
Algorithmic . . .
technical or economic problems and formation of
2023 languages and o . . .
. students' skills in writing their programs using
programming .
programming languages.
60711300 — Analyzes the requirements of the international
Metrology, Basics of standard ISO 17000 series related to the field of
standardization 2021 conformity | conformity assessment, students are trained on the
and product assessment | requirements of product and service certification
quality bodies and testing and calibration laboratories.
management Measurements in science and technology, methods
by indust . imati i i
(by Ty) Uncertainty of of est1mqt1ng measuremel?t gncertamty, analy51§ of
metrological  characteristics  of  measuring
measurements | . . . .
2019 . . instruments, their effective use in concrete
in science and i ; L
conditions, practical application of measurement
technology . . .
uncertainty, measurement uncertainty will have
practical application skills.
Study, analyze and calculate the principle of
operation of measuring devices, what elements they
Elements of .
. are made of, the properties of these elements, the
2021 the measuring o h ) . .
device principles of operation and the interrelationship
between them. It consists in forming knowledge
about the elements of modern measuring devices.
Legal basis of | Metrology consists of forming the ability to study
metrology, and analyze technical regulation, standardization
2021 standardization | and conformity assessment and other regulatory
and legal documents.
certification
70711601 — 2022 Artificial Formation of students’ skills to work with artificial
Intelligent intelligence intelligence systems, taking into account the
engineering methods and concept of “Digital Uzbekistan-2030 and the
systems (by technologies widespread introduction of artificial intelligence
branchs and methods and technologies in economic sectors.
sectors)
70711302 — Legal bases of | It is important to understand the essence of laws
Metrology, metrology, and regulatory documents adopted in the field,
standardization technical analysis of documents on metrology, technical
and quality 2022 regulation, regulation, standardization, conformity assessment.
management standardization
(by industry) and
certification
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Certification
2020 of aviation
equipment

Providing students with theoretical knowledge on
the certification of aviation equipment, acquiring
skills and knowledge about the basic concepts,
procedures and participants of mandatory and
voluntary certification of products in the Republic
and abroad, the basic concepts, procedures and
participants of the certification of civil aviation

equipment takes

The students as well as industrial stakeholders confirm their own involvement in the devel-
opment of the programmes which is directly taken into account by the university for the
adaptation of the curricula and contents of individual modules. However, consistent with
the impression of the experts, also the industrial stakeholders wish more opportunities for
specializations through elective courses. Moreover, they suggest that in the course of the
further development of the programmes, topics like data mining and information security
should be enhanced.

In summary, the experts confirm that the curricula are periodically reviewed with regard to
the implementation of the programme objectives in a process that involves all relevant
stakeholders, including the students. The review processes involve a formal curriculum
board and are adequately documented.

Criterion 1.4 Admission Requirements

Evidence:

e Self-Assessment Report
e TSTU admission website: https://tdtu.uz/qabul
e Law “On Education” No. ZRUz-637

e Decree of the President of the Republic of Uzbekistan “On the organisation of admis-
sion to study in state higher educational institutions” No. UP-60

e “On Adopting the Regulations on the Procedure for Admission to Studies, Transfer,
Readmission and Exclusion of Students at Higher Educational Institutions”

e “Regulations on the procedure for admission to institutions of higher education,
transfer, reinstatement and exclusion of students”

e "Decision on the Approval of the Rules for Admission to Higher Education Institutions,
Transfer, Readmission and Exclusion of Students"

e Discussions during the audit
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Preliminary assessment and analysis of the experts:
TSTU’s admission regulations are published on the university’s admission website.

The admission is mainly regulated by the state and determined by the Law “On Education”
No. ZRUz-637 and Decree of the President of the Republic of Uzbekistan “On the organisa-
tion of admission to study in state higher educational institutions” No. UP-60.

Admission to Bachelor’s programmes is additionally regulated by the Decision of the Cabi-

net of Ministers of the Republic of Uzbekistan No. RP-393 “On Adopting the Regulations on
the Procedure for Admission to Studies, Transfer, Readmission and Exclusion of Students
at Higher Educational Institutions”. As a prerequisite, applicants for undergraduate pro-
grammes must have a certificate of graduation from a secondary school or a diploma of
graduation from a college (vocational school). Practical or professional experience is not
required.

The bases for the admission are the results of a state examination administered by the
State Testing Centre. This “National Exam” is a national compulsory and a subject-specific
test for each study programme offered in Uzbekistan. The respective examination subjects
corresponding to the Bachelor's degree programmes are approved by the Ministry of
Higher Education, Science and Innovation and announced at least six months before the
start of the examinations. The compulsory exam subjects are “History of Uzbekistan”, “Na-
tive language”, and “Mathematics”. The subject-specific components for both BIST and
BMSQ are “Physics” and “Mathematics” in a more comprehensive depth. Every applicant
can apply and take the tests for up to 5 programmes. Overall, the experts deem this test-
based admission system suitable to ensure the necessary prior qualification of the incoming
students for the programmes.

Based on the test results, there are different quotas for the admission on a scholarship or
a paid basis. Applicants with the highest scores are recommended for state scholarships
within a pre-announced allocation of scholarship places. In the next group, applicants are
recommended by the State Commission for enrolment on a contractual basis within the
allotted places. The university may admit applicants with lower marks than those recom-
mended for state scholarships. These students may study on a paid basis, known as a “su-
per contract”. The parameters for the fee and contract basis are published annually on the
official website of the Ministry of Higher Education, Science and Innovation of the Republic
of Uzbekistan. Applicants with less than 25% of the maximum possible points cannot be
admitted to the programmes. At the same time, a special decree of the President of the
Republic of Uzbekistan establishes special quotas for the admission of female students,
disabled people and students from low-income families to university education under ad-
ditional allocations based on a state scholarship which the experts positively acknowledge.
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The experts discuss the topic of the state scholarships in multiple interview sessions and
learn that this system was adapted recently in a way that the state scholarships of the en-
trance test results are maintained not for the entire study period anymore but are valid
only for one year. In this way, the scholarships are distributed newly every year based on
the students’ study performance. The students appreciate this merit-based scholarship sys-
tem but also rate the regular tuition fees as acceptable, as they amount only to approxi-
mately one third of the tuition fees to be paid at a comparable private university. The reg-
ular tuition fee is UZS 7.5 million (approximately EUR 550) per semester. For foreign stu-
dents the tuition fees are calculated based on a different system and amount to approxi-
mately USD 3,000 per year.

In terms of admission numbers, the representatives of the Rector’s office emphasize that
the respective capacities of all study programmes are determined based on the needs of
the industry in the relevant sectors. The stakeholders present at the respective meeting
confirm their close collaboration for the planning of admission capacities which resultsin a
high share of students finding employment directly after graduation in these companies.

For BIST, TSTU currently offers 75 study places per annual cohort. The following statistics
taken from the Self-Assessment Report show the development of the number of applicants
and accepted students over the past five years:

4918
B Mumber of applications submitted Nurmber of enrolled
1852
1690 1564
585
l 50 50 75 75 50
2015-2020 2020-2021 2021-2022 2022-2023 2023-2024
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For BMS, the number of places is 75 and the numbers of applications are distributed as

follows:
S60 3
B Numiber of applications submitted Number of enrolled
450
385 :
8 365
75 75 75 75 75

2019-2020 2020-2021 2021-2022 2022-2023 2023-2024

Looking at the statistics, the experts wonder about the strong fluctuation of application
numbers in both programmes. In this regard the representatives of the Rector’s office ex-
plain that the sector of higher education in Uzbekistan is booming at the moment, meaning
that the number of interested and qualified prospective students is increasing a lot, while
also the number of universities in the country has been increasing from 70 to about 200
over the past 10 years. Thus, the higher numbers of applicants but also the increasing com-
petition among universities are factors that influence these statistics in recent years. How-
ever, due to the quickly changing situation there are no distinguishable trends yet.

For Master’s programmes, the admission to public higher education institutions takes place

once a year in August. Since the academic years 2022/2023, the bases for the student ad-
mission are the GPA of the Bachelor’s degree as well as the required minimum score of an
English language certificate. In this regard, the experts discuss with the programme coor-
dinators which subjects of Bachelor’s degrees are allowed for the Master’s programmes. It
is explained that, for students from Uzbekistan, there is a government-regulated scheme
for the eligibility of the Bachelor’s subjects for the Master’s programmes. This scheme de-
termines different sets of required modules for each Master’s programme. For interna-
tional students, the admission is handled flexibly as long as the basic competences have
been acquired according to the module list in the Transcript of Records. The experts are
satisfied with this system.

However, the experts wonder about the overall low number of Master’s students as well
as the notable decline in numbers in recent years, as outlined in the following figures:
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Application and admission numbers for MIES:

B Mumber of applications submitted Mumber of enrolled
a0 28
20
20
16
15
10 g
7
3 3
| -
0 _-—

2019-2020 2020-2021 2021-2022 2022-2023 2023-2024
Application and admission numbers for MMQS:

B Mumber of applications submitted Mumber of enrolled

45
40
36 36
32 33
16
11
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20159-2020 2020-2021 2021-2022 2022-2023 2023-2024

The TSTU representatives explain that, because of the strong industry alignment, many stu-
dents get employed in good jobs directly after their Bachelor graduation. Thus, the incen-
tive for graduates to continue with a Master’s degree, especially for people who seek to
work in the industry, is generally low. The recent decline in numbers is additionally
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explained with the requirement of the English language certificate as prerequisite for the
Master’s programmes, which was introduced by the respective ministry in 2022. This ap-
pears to be a considerable obstacle for many students. The university has already recog-
nized this challenge and tried to accommodate this matter with additional support for stu-
dents to obtain the certificate and by granting two years with two Master’s admission
rounds, which explains the inconsistency regarding the intake rhythm in the Self-Assess-
ment Report. By now, the intake rhythm is again annually. Nevertheless, as the numbers
remain low the experts recommend to further increase the support for students to obtain
the English language in a structured way from the beginning of the undergraduate studies
on.

The admission of foreign citizens to educational institutions of the Republic of Uzbekistan
is carried out on the basis of international agreements of the Republic of Uzbekistan, col-
lective and individual agreements and arrangements. Admission of foreign citizens is car-
ried out based on the results of an interview and registration in accordance with the pro-
cedure established by the Ministry of Higher Education, Science and Innovation and the
Ministry of School and Pre-school Education of the Republic of Uzbekistan. The regulations
are defined in the documents “On Improving the Procedure of Admission and Education of
Foreign Citizens to Educational Institutions of the Republic of Uzbekistan”.

While the experts are generally satisfied with TSTU’s admission regulations, they are miss-
ing a clear and transparent policy regarding the recognition of achievements at different
education institutions, including also credits obtained during mobility periods. As men-
tioned in section 1.3, the representatives of the Rector’s office explain that credit recogni-
tion is handled flexibly on a case basis to support academic mobility. However, the experts
point out that formal rules for the credit recognition based on the principles of the Lisbon
Convention need to be transparent and binding to ensure the qualification level. Therefore,
they require TSTU to issue a respective policy.

In summary, the experts confirm that the admission requirements and procedures are
binding, and transparent. The admission requirements ensure the necessary prior qualifi-
cation of students for the respective programmes. However, the experts recommend TSTU
to further support students to obtain the English language certificate to be able to increase
the number of Master’s students. Also, TSTU needs to formalize the regulations for the
recognition of externally achieved credits and qualifications.
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Criterion 1.5 Workload and Credits

Evidence:
e Self-Assessment Report

e Study plans
e Module descriptions of all study programmes

e Decree of the Cabinet of Ministers of the Republic of Uzbekistan “on measures to
improve the system associated with the organisation of the educational process in
higher educational institutions”

e “Regulation on the procedure for introducing a credit-module system into the edu-
cational process in higher education institutions”

e Questionnaire on the credit module system

e Discussions during the audit

Preliminary assessment and analysis of the experts:

According to the Decree of the Cabinet of Ministers of the Republic of Uzbekistan “on
measures to improve the system associated with the organisation of the educational pro-
cess in higher educational institutions”, TSTU has implemented the ECTS credit system
which is based on the student workload in terms of both contact hours and independent
study time. One credit point is set equivalent to 30 hours of work. In all programmes, the
credit load per semester is 30 ECTS. Thus, the Bachelor’s programmes with a duration of 4
years have a credit load of 240 ECTS and the Master’s programmes with a duration of 2
years have a credit load of 120 ECTS. The experts are generally satisfied with the credit
system and deem the credit allocation for the individual modules to be sensible.

However, during the on-site visitation, the experts enquire about the verification of the
student workload in relation to the credits. In the documentation of the Self-Assessment
Report, a survey template was contained, which however does not fulfil the purpose of
monitoring the student workload appropriately in the eyes of the experts. Therefore, they
discuss this matter with the programme coordinators which explain that, if not defined
otherwise in the module descriptions, the regular balance of presence and self-study time
is 40:60. Based on this distribution and the number of credits awarded to a module, the
respective tasks are allocated for the independent workload. However, no answers are
given to the question how it is monitored that these tasks meet the designated number of
work hours. This impression is reinforced during the interview session, as the students pre-
sent do not seem to be well-informed about the credit system itself and the meaning of
workload and a respective evaluation. Therefore, the experts require TSTU to transparently
evaluate the student workload and allocate the credits accordingly. In this regard, the
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experts also point to the missing Bachelor’s thesis module which also needs to be credited.
Nevertheless, they are satisfied to get the students’ confirmation that the workload is over-
all appropriate and distributed evenly over all semesters.

In summary, the experts confirm that a workload-based credit system is implemented
which considers both contact hours and self-study time. The total credit numbers meet the
ECTS users guide’s minimum requirements for Bachelor’s and Master’s degrees respec-
tively, and the credit load is distributed evenly over the study period. However, the fit of
the designated workload of each module and the actual student workload needs to be eval-
uated transparently to give a foundation for the credit allocation.

Criterion 1.6 Didactic and Teaching Methodology

Evidence:

e Self-Assessment Report

e Study plans

e Module descriptions of all study programmes

e Results of student and teaching staff questionnaires

e Discussions during the audit

Preliminary assessment and analysis of the experts:

As explained in the Self-Assessment Report, the programmes rely both on classroom teach-
ing as well as independent student work. The relation of classroom teaching to independ-
ent work is approximately 40:60 in all programmes which the experts deem reasonable.

Classroom teaching is done in form of lectures, practicals, laboratory, and seminars which
employ a student-centred learning and teaching approach with ample methodology. While
lectures are held in large groups of up to 100 participants, practical lessons take place in
groups of maximum 25 students to allow a closer guidance for the practical application and
exercise of the theoretical knowledge. For laboratory classes, the maximum group size is
12. The teaching staff explains that that all courses are taught in an application-oriented
manner, using various interactive media and methods like brainstorming, group assign-
ments and clustering. Some modules include digital teaching components, but the main
share of structured teaching activities is conducted in person. The experts also positively
note the regular use of individual presentations by the students to train their speaking
skills. During the on-site visit, the experts have also the opportunity to observe students in
practical classes and gain a positive impression of the close supervision by the teachers and
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the hands-on experience and insights the students can get in these classes. The students
confirm their satisfaction with the teaching methodology and supervision.

However, the experts gain the impression that the application-oriented teaching approach
misses the basic theoretical foundations in multiple instances. As an example, they mention
one experiment in one of the metrology labs in which the students have to measure the
amount of grain seeds. The students conduct different measurements with a respective
machine and learn how to interpret and apply the outcomes. On the other hand, the ex-
perts would deem it useful for students to also learn how the measuring machine itself
works and how the calculations would look like when being done by hand in order to be
able to critically assess and question the applied methods and results. In this regard, the
experts recommend TSTU overall to encourage controversial discussions among the stu-
dents regarding the teaching content, which the experts deem to be a foundation for suc-
cessful scientific work.

Nevertheless, the experts note positively that students are actively engaged in the research
projects of the teaching staff from the second year of study onwards. This is actively fos-
tered by TSTU as part of their teaching methodology as well as by the Uzbek government
which, as the teaching staff explains, allocates funding for research projects specifically un-
der the premises of including students in the work. As the experts also see during the visit-
ation of facilities, this early exposure of the students to practical lab work and research
benefits the students in their abilities to independently contribute to projects and conduct
their own thesis projects.

According to the Self-Assessment Report, the instruction, in line with the first learning out-
come of the Bachelor’s programmes, is delivered both in Uzbek and Russian language. The
experts are curious about how this is done in practice and learn that every module is taught
twice, in Uzbek and Russian language respectively. When entering the programmes, the
students have to choose in which language they want to attend the classes. The programme
coordinators affirm that the coordination effort of this practice is quite intense but sup-
ported by the Uzbek university system, and that the number of teaching staff is still suffi-
cient to cover the double teaching load. Some of the lecturers are apt to teach both classes
while, for most of the modules, there are two designated teachers as outlined in the mod-
ule handbooks.

As evidenced by the results of questionnaires among the students which, according to the
Self-Assessment Report are conducted every semester, the students have the opportunity
to assess the applied teaching methodology and give open feedback. Additionally, the uni-
versity also conducts surveys among the teaching staff to enquire about their self-
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assessment of the teaching methods, plans to change and further develop teaching ap-
proaches, and the interaction with students in class.

In summary, the experts confirm that a variety of teaching methods and didactic means are
used to promote achieving the learning outcomes and support student-centred learning
and teaching. Digital teaching is integrated into the compound of teaching methodology to
a reasonable extent which supports students in their learning process. The degree pro-
grammes contain an adequate balance of contact hours and self-study time. The experts
also confirm that the students are introduced into scientific work through their active in-
volvement into the teaching staffs” projects. Nevertheless, in that regard, the experts rec-
ommend TSTU to strengthen the foundations and encourage controversial and critical de-
bates as the essence of scientific progress. Furthermore, it is regularly reviewed whether
the utilised learning and teaching methods support the achievement of the programme
objectives.

Final assessment of the experts after the comment of the Higher Education Institution
regarding criterion 1:

Criterion 1.1:

TSTU submitted a revised version of the learning outcomes. While the experts note some
improvement in terms of the formulation, they point out that the newly submitted PLOs
are specified separately for each module and are therefore considered Course Learning
Outcomes instead of Programme Learning Outcomes. The experts stress that Programme
Learning Outcomes have to describe what a successful student should be able to demon-
strate at the end of the programme on a broader integrated level. Therefore, the number
of Programme Learning Outcomes should also be limited. Therefore, the experts reformu-
late their initial requirement with the scope of re-developing the Programme Learning Out-
comes according to the definition of this concept.

Criterion 1.2:

TSTU did not comment on this criterion and the expert sustain their requirement to har-
monize the programme titles in all official documents and the programmes” websites.

Criterion 1.3:

TSTU did not comment on this criterion and the experts sustain their requirements to con-
cisely outline all modules with singular IDs and implement a mandatory Bachelor’s thesis.

Criterion 1.4:
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TSTU submitted a newly established regulation regarding the recognition of achievements
at other higher education institutions during student mobility activities of a duration of at
most two semesters. The experts positively acknowledge this newly designed regulation
and are satisfied with its provision for student exchanges. However, they point out that the
recognition policy needs to enable academic mobility also beyond temporary student ex-
changes; e.g., if a student wants or needs to switch the university or the programme within
the university, the regulations need to capture how already achieved credits that match
the requirements of the respective programmes at TSTU care recognised. Therefore, they
reformulate their initial requirement to extend the scope of the policy for the recognition
of external achievements beyond the temporary exchange of students.

Criterion 1.5:

TSTU did not comment on this criterion and the experts therefore sustain their requirement
to transparently evaluate the workload of students and allocate the credits accordingly.

Criterion 1.6:

TSTU did not comment on this criterion. The experts uphold their recommendation to en-
courage critical and controversial discussions as a methodology of scientific work.

Final assessment

Based on the sparse documentation submitted as statement of the university, the experts
find that many critical points still need to be addressed as outlined in the original report
and consider this criterion not fulfilled.

2. Exams: System, Concept and Organisation

Criterion 2 Exams: System, Concept and Organisation

Evidence:

e Self-Assessment Report
e Module descriptions of all study programmes
e Academic schedule

e “Instruction to the organization of the educational process according to the credit-
module system”

e “Regulations on the system of control and evaluation of students’ knowledge in
higher education institutions”

e “Regulations on the final state certification”
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e Ministerial order “On approval of the requirements for the performance of the final
qualifying work of bachelors in higher educational institutions”

e Program for performing and defending the graduate thesis
e Program of scientific research work and preparation of Master’s thesis
e TSTU examination websites: https://tdtu.uz/students/exams

e Discussions during the audit

Preliminary assessment and analysis of the experts:

As displayed in the module handbooks, each module is usually concluded with a written,
oral, or test-based final exam at the end of each semester to determine the achievement
of the learning outcomes. The form of examination depends on the form and nature of the
subject. The exam schedule does not allow more than one final exam per day and there
should always be 2 days between each final exam. Additionally, as stipulated by the “Reg-
ulations on the system of control and evaluation of students’ knowledge in higher educa-
tion institutions”, there can be up to 2 mid-term exams in various forms depending on the
nature and credit load of a module. Modules with a credit load of less than 2 academic
hours per week are exempt from midterm exams. Throughout the semester, the students’
performances in practical, seminar, laboratory and independent study classes and their ac-
tivities in these classes are monitored by the subject teacher which, as the students explain,
forms a “current” mark. Only if a student has completed and passed all the mid-term as-
signments during the semester, he/she will be allowed to take the final examination. As
another prerequisite, students must have attended at least 75% of all classes. At TSTU, it is
a rule that the final exam is never conducted by the teacher who gave the training, but by
another teacher to ensure impartiality and fairness.

Some of the modules are assessed by projects. The projects are formed within the frame-
work of the technological tasks of the companies formed at the department. The evaluation
of these course works (projects) is carried out by a three-member commission.

The final exam constitutes the grade of the module. The student performance is assessed
using a 5-point system as regulated in the assessment instruction. The system, the grading
bases, and its equivalents in other education systems are displayed in the following table
taken from the Self-Assessment Report:

Univer- | Starting | Evalua- | University | Assessment | Students knowledge
sity As- | to Copy | tion sys- Assess- is evaluated
sessment | and Set | tem US | ment Sys- according to the
system system Assess- tem (%) following criteria:
Test ment
units of
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Euro-
pean

coun-
tries

System
(A-F)

HSH

HAH

VVA+||

UA"

HA_H

90 - 100

Excellent

the student makes
independent
conclusions and
decisions, can think
creatively,
independently observe,
can apply the acquired
knowledge in practice,
understands, knows,
can express the essence
of science (subject),
and when it is
considered that he has
an idea of the subject -
score 5 (excellent)

UBU

UB_;’_U

HCH

HBH

" B _n

70 - 89

Good

student independently
observes, can apply the
acquired knowledge in
practice, understands
the essence of science
(topics), knows, can
express, tell, and when
it is considered that he
has an idea of the
subject (subject) -
score 4 (good)

H3H

HDH

VVC+VV

UEU

"C"

UC_"

n D _;’_U

"DU

n D _n

60 - 69

Satisfactory

the student is able to
apply the acquired
knowledge in practice,
understands the
essence of science
(subject), knows, can
express, tell and is
considered to have an
idea of the subject-
grade 3(satisfactory)

H2H

«FX»

«F»

Not
satisfactory

when it is established
that the student has not
mastered the program
of the subject, does not
understand the essence
of the subject (topic),
and has no idea about
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the subject-grade 2
(unsatisfactory)

Students have the right to appeal against grades within 24 hours from the publication of
the exam results. There is an Appeals Committee which consists of at least five members
of the academic staff that were not involved in the original assessment.

TSTU uses the key figure of Grade Point Averages (GPA), defined as the average grade of a
student across all modules, to determine his or her eligibility for course-by-course trans-
fers, scholarships, and further studies.

Students who have not received their permission to take the final examination due to pro-
longed absence or poor performance during the semester, or if they fail an examination,
will receive “academic debt”. These students have the right to study these subjects and
retake the exam during the holidays or in the next semester, however, at own additional
cost. If students decide to repeat a module during the vacation periods, they must submit
a request to the Teaching and Methodology Department for additional tuition during the
so-called “interim semester”. The department in question will then draw up a timetable for
these students during the interim semester and allow them to attend classes on payment
of an additional tuition fee. On the other hand, students who miss classes or fail to com-
plete a mid-term assignment for proven “good” reasons (for health reasons, an accident,
the death of a close relative, marriage, birth of a child) and correspondingly do not master
the subject within the established time limit, given appropriate make-up assignments or
are allowed to re-take subjects by the educational and methodological department in
agreement with the Vice-rector for academic affairs. The experts are generally satisfied
with this system but do not find the provisions and conditions for remedial exams clearly
outlined in the examination regulations. Therefore, they require to amend respective spec-
ifications of the regulations in this regard.

During the on-site visitation, the experts examine selected examples of exams and confirm
their adequacy for assessing the attainment of the programmes’ learning outcomes. The
students express their satisfaction with the examination system which, in their opinion, is
composed of suitable assessment methods, ensures fair assessment and is organized in a
way for students to successfully complete all assignments and tasks. The students confirm
that they are aware of the exam regulations in place as well as their options for the review
of graded exams, appeal against grades, and remedial examinations. The students also ex-
plain that, for the modules which are spread over multiple semesters (compare section
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1.3), there is an exam for each semester, nevertheless. Thus, in case of failing an exam of
these modules, only the respective part needs to be re-done. Moreover, the students also
confirm their satisfaction with the feedback they receive on their exam performances. Both
the prerequisites for exam admission as well as the grading system appear reasonable to
the experts.

According to the Self-Assessment Report, the final examination component of the Bache-
lor’s programmes is an undergraduate thesis, which is regulated by the provisions in the
ministerial order “On approval of the requirements for the performance of the final quali-
fying work of bachelors in higher educational institutions”. The recommended length is 65
to 70 computer-written pages on topics that are usually related to industry problems. On
the other hand, the Master’s programmes require the students to do research and accord-
ingly write an extensive Master’s thesis.

During the on-site visit, the experts examine multiple examples of both Bachelor’s and Mas-
ter’s theses. Also, they are satisfied to see that there are transparent regulations of the
formal and content-related requirements of the thesis. They confirm their adequacy in
terms of topics, methodologies, and formalities. Nevertheless, they wonder why the Bach-
elor’s thesis are not contained in the curricular overview and the module handbooks. In-
stead, the final component of both programmes is a “State attestation” worth 5 ECTS cred-
its. As the experts learn during the audit, this state attestation is a compulsory component
of each study programme mandated by ministerial regulations to, as outlined in the respec-
tive regulation, determine “the level of training of the student in order to meet the general
requirements for the graduate in the qualification requirements for this field of study”. The
programme coordinators explain that, depending on their chosen programme or speciali-
zation, students can choose between the state attestation in form of a test exam or a writ-
ten thesis project. As the preparation of a thesis is apparently not compulsory for all stu-
dents, the experts point out that this needs to be a mandatory part of the curriculum for
all students and require TSTU to adapt the curriculum in this regard.

As the experts confirm, the regulations also contain a provision for the continuous review
of the examination system by the Department of Educational Quality Control. Furthermore,
the questionnaires among students and lecturers give them opportunities to evaluate the
examination system.

In summary, the experts confirm that there are module-specific exams which assess the
extent to which the defined learning objectives have been achieved. The types of exams
are specified for each module and students are informed about the conditions for complet-
ing the individual modules. Students have sufficient time for their preparation and struc-
tural overloads are avoided. The exams are graded transparently and fairly, and students
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have the opportunity to review their examinations respectively consult lecturers in regard-
ing the results. The experts acknowledge the detailed examination regulations but are miss-
ing transparent provisions for remedial exams which need to be specified in the regula-
tions. The study programmes include a final thesis each in which the students have to
demonstrate that they are able to work independently on a task at the intended level of
the degree programme. However, for the Bachelor’s programmes, the final thesis must be
formally and mandatorily included in the curriculum. The experts further confirm that it is
regularly reviewed whether the exams can adequately determine the achievement of the
learning objectives and whether the requirements are appropriate to the level of the de-
gree programme.

Final assessment of the experts after the comment of the Higher Education Institution
regarding criterion 2:

TSTU did not comment on this criterion.

Final assessment:

Based on their original assessment, the experts consider this criterion to be fulfilled.

3. Resources

Criterion 3.1 Staff and Development

Evidence:
e Self-Assessment Report

e Staff handbooks of all study programmes

e Cabinet Decree “on approval of the regulations on the procedure for hiring teachers
to work in higher educational institutions on a competitive basis”

e Module descriptions

e Discussions during the audit

Preliminary assessment and analysis of the experts:

According to the Self-Assessment Report, the academic staff of TSTU consists of professors,
associate/assistant professors, senior lecturers and PhD students. 24 staff members are
involved in the teaching activities of the BIST and MIES; 9 of which have a Doctoral degree.
For BMSQ and MMSQ, there are 24 teachers as well, 50 % of which a have a Doctoral de-
gree. Comprehensive staff handbooks for all four study programmes provide information
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about the lecturers including short CVs, teaching fields, research projects and publications,
as well as activities in special bodies or university committees.

Recruitment of new teaching staff is usually organized at the end of each academic year.
Applicants must have at least a Master's degree and give a presentation on their subject
area. The Faculty Council makes the final decision on the employment of the lecturer.

Besides the full-time academic staff, TSTU also relies on guest lecturers who are senior pro-
fessionals and specialists in related industrial companies, regulatory authorities and re-
search institutes. Examples of involved industries, as listed in the Self-Assessment Report,
are the Research Institute for the Development of Digital Technologies and Artificial Intel-
ligence in Tashkent, the National Institute of Metrology of Uzbekistan and the Uzbek ca-
dastral agency under the State Tax Committee deputy. Multiple industry representatives
present during the audit confirm their involvement in the teaching activities of the pro-
grammes, mostly in modules which address specific competencies required by the respec-
tive industries. Their involvement happens both in form of the delivery of lectures at the
university as well as during site visits at their industry plants or experimental/ lab work in
the practical facilities of the relevant stakeholders. Besides that, also guest university pro-
fessors from foreign universities, most recently from Saint Petersburg Polytechnic Univer-
sity and Sorbonne University in Paris, are regularly involved in the teaching activities.

During the audit, the experts also learn that the Master’s students are actively engaged in
teaching activities of the respective undergraduate programmes, e.g. as assistants for tu-
torials. As noted earlier in this report, this involvement is part of their “Scientific pedagogic
work”. The academic staff members express their satisfaction with this system and confirm
the adequacy of their workload.

Overall, the experts are satisfied with the number and qualifications of the academic staff
which facilitates a close supervision of all students and ensures the quality of the degree
programmes. The experts also positively note that TSTU seeks to include external experi-
ence in its programmes, both from the national industrial practice sector as well as inter-
national academic expertise.

TSTU also offers an extensive system for the development of their staff: As first measure,
newly recruited junior teachers are assigned to mentors who have been working in the
department for many years and participate in their teaching. Furthermore, they receive
extra training from their mentors outside of classes. For senior lecturers, there are different
programmes for continuous education, too. Every 3 years, professors and teachers undergo
professional development courses at the branch professional development centre. During
the on-site visit, the experts enquire about the nature of these courses and learn about
different kinds of activities. In terms of didactic skills, there is a one-month didactical
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training seminar for which, upon successful completion, the lecturers receive a certification
with a limited validity. This certificate needs to be renewed every 3 years to ensure that
the lecturers are always trained in terms of modern teaching methodology. These training
seminars are organized in cooperation between different specialized universities which se-
lect the topics and design the courses. For subject-specific further training, there are des-
ignated time slots in the lecturer’s academic schedules to visit industrial companies and
stakeholders to get insights into recent developments in the field. Moreover, the lecturers
are encouraged and supported to take part in lecturer exchange programmes. In recent
years, lecturer exchanges in the two concerned departments have been realized with part-
ners in Norway, Finland, Belarus, Russia, Turkey, and China.

Part of the teaching staffs” duties is also active engagement in research. Representatives of
the academic staff report that the distribution of their workload is approximately 50% on
teaching and 50% on research and administrative activities, which is positively noted by the
experts. The achievements of the staff bodies are summarized in the following tables taken
from the Self-Assessment Report:

Department of Processing information and control system:

Indicators/year 2019 2020 2021 2022 2023
Monographs 2 3 1 3 6
Number/amount of scientific projects,
. 121 1/227 - 1/138 1/142

million soums
Farm Contracts/Amount - - - - -
Number of articles in Scopus - 9 25 17 20
Number of articles in international jour-

47 44 40 44 37
nals
Number of articles in local journals 15 18 14 18 49
The number of theses at the Republican

12 51 38 8 33
Conference
Number of abstracts at international con-

69 9 67 51 59
ferences
Number of patents 1 5 2 4 4
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The number of certificates for the pro-
10 20 36 12 24

gram for exposure
Department of Metrology, technology, engineering, standards and certification:
Indicators/year 2019 2020 2021 2022 2023
Monographs 2 3 2 3 3
Number/amount of scientific pro- | 1/140 | 1/165 1/160 1/175 -
jects, million sums

Farm contracts/Amount - - - - -
Number of articles in Scopus 2 8 7 6 12
Number of articles in international | 28 30 30 38 36
journals

Number of articles in local journals 20 22 25 26 24
The number of theses at the Republi- | 18 20 22 26 30
can Conferences

Number of abstracts at international | 14 18 55 60 67
conferences

Number of patents 3 2 1 2 1
The number of certificates for the pro- | 5 7 8 13 15
gram for exposure

The academic staff members report that they are well-supported by the university to ac-
tively engage in research. In the first place, this concerns the funding of their projects for
which the university offers baseline funding and additionally launches different competi-
tions on a regular basis. Also, financial incentives are handed out for successful publications
which can top up the lecturers” salaries by up to 60%. Financial support is also given to
cover publication and patenting fees. As part of its strive for research excellence, the uni-
versity has established its own research journal called “Stars of Technology”. The support
for research includes also periods of research leave. Besides that, the staff regularly partic-
ipates in international research conferences and organizes research conferences at TSTU in
cooperation with other Uzbek research and higher education institutions, such as the
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international conference on “Prospects of innovative metrological support of industry and
its current scientific and practical problems” in May 2023. As noted before, students are
actively included in the research activities in practical classes and course work. The experts
are satisfied with the extensive support system offered by TSTU.

The qualifications of the teaching staff is regularly monitored by the so-called faculty public
council which includes professors and teachers from the faculty, as well as qualified spe-
cialists working in production enterprises. This includes an annual paper-based evaluation
of the staffs” teaching, research, methodology, work with youth, and community activities
by the university based on the annually set performance goals. Moreover, as mandated by
ministerial regulations, professors and teachers undergo an assessment every 5 years. As
part of this assessment, the staff needs to deliver open lectures and take tests to assess
their subject-specific and didactical skills. Lecturers who fail this test can be dismissed from
the university. As the experts consider this a comparatively harsh measure, they further
enquire about this assessment. The representatives of the Rector’s office explain that this
public assessment is designed to motivate the teaching staff and ensure their continuous
improvement and engagement. However, an unfavorable evaluation outcome does not
necessarily result in immediate dismissal, but the obligation of additional training or the
degradation of the academic rank are considered as milder measures in the first instance.
Overall, the share of “failures” in this evaluation is only about 1% which pleases the experts.

In summary, the experts confirm that the composition, professional orientation, and qual-
ifications of the teaching staff are suitable for successfully delivering the degree pro-
grammes. Their research and development contribute to the desired level of education.
Lecturers have different opportunities to further develop their professional and didactic
skills and are supported in using corresponding offers. Moreover, the experts confirm that
it is regularly reviewed that the subject-specific and didactic qualifications of the lecturers
adequately contribute to the delivery of the degree programme.

Criterion 3.2 Student Support and Student Services

Evidence:
e Self-Assessment Report

e TSTU website: https://www.tdtu.uz/

e Discussions during the audit
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Preliminary assessment and analysis of the experts:

As described in previous parts of this report, the students” support in terms of their aca-
demic success is ensured through a close supervision and engagement by the teaching
staff. Furthermore, the well-maintained both physical and digital facilities (see section 3.3)
support the study progress.

Regarding non-academic support services, TSTU’s website provides information on a broad
variety of students associations with various purposes, ranging from academic support
clubs over reading, writing and theatre clubs until sports. Moreover, there is “a Student
Affairs Council for the purpose of financial incentives for talented, active in social work and
students in need of social protection. Based on the provisions of this Council, students who
actively participate in spiritual and educational, social work and various activities of the
university receive a one-time scholarship in the amount of 3 times the basic scholarship.”
An alumni network eases the student transition from the university into work life. The stu-
dents confirm their awareness of and satisfaction with the provided support system.

In summary, the experts confirm that TSTU provides sufficient human resources and organ-
isational structures for individual supervision and support of students, as well as adminis-
trative and technical tasks. The allocated advice and guidance on offer assist the students
in achieving the learning outcomes and in completing the course within the designated
time frame.

Criterion 3.3 Funds and equipment

Evidence:

Self-Assessment Report

e Examples of cooperation agreements
e TSTU website: https://www.tdtu.uz/
e Library website: https://unilibrary.uz/

e Discussions during the audit

Preliminary assessment and analysis of the experts:

In terms of physical facilities, TSTU has one central campus with teaching and research
buildings as well as support facilities. Overall, there are 126 classrooms, 79 lecture roomes,
offices and meeting rooms, as well as 47 laboratories of different sizes, some of which the
experts visit as part of the on-site visitation.
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Besides that, TSTU also collaborates with multiple institutions and companies which offer
their lab facilities for student training, internships, thesis projects, and advanced research.
Among these are, for the Department of Processing information and control system, the
"Uzeltexanoat" association, "Technopark" JSC, "UZTELECOM" JSC, "Uzbekneftgaz" JSC, and
the Main Scientific and Methodological Center under the Ministry of Higher Education, Sci-
ence and Innovation of the Republic of Uzbekistan. Partners of the Department of Metrol-
ogy, technology, engineering, standards and certification are the Institute of Standards of
Uzbekistan, the National Institute of Metrology of Uzbekistan, and the company Triple
Point Engineering LLC.

As a first discussion point regarding the university’s facilities, the experts enquire about the

III

“readiness level” of different facilities as described in the Self-Assessment Report. The ex-
perts wonder about this key measure and learn that it measures the availability of room
space per student against a normative benchmark. Secondly, the experts ask for clarifica-
tion why this readiness level is very low for multiple types of facilities, e.g. only 6.25% for
“theoretical and general educational laboratory facilities” and 2.3% for computer class-
rooms. As explanation of these figures the representatives of the Rector’s office explain
that, because of the quickly increasing number of high school graduates in Uzbekistan,
TSTU was forced by the respective authorities to take on more students for two academic
years. In this period, the teaching activities were organized in two shifts to fit university’s
capacities, but still negatively affected this key measure. Along these lines, however, the
experts figure that the main reason is the unsuitable design of this key measure as it ap-
parently takes all students of the university as calculation basis, independently from their
programmes, the course organization, and the respectively varying demands of different
programmes for different kinds of facilities. After visiting different teaching and lab facili-
ties in both faculties as well as a newly built central laboratory building which provides also
an adequate environment for research work, the experts express their satisfaction with the
infrastructure and facilities and have no concerns that the quantity or quality of the dispos-
able infrastructure is short for the delivery of the programmes under review. To avoid this
kind of confusion and misunderstanding, they however suggest developing a more reason-
able key measure for the adequacy of the facilities in relation to the student capacity.

According to the Self-Assessment Report, TSTU places great emphasis on the acquisition of
literature for the courses and laboratory equipment to enhance the quality of education.
The budget data shows that an equivalent of about EUR 140,000 has been spend on library
equipment between 2019 and 2023. Likewise, the investments into laboratory equipment
in this period amounts to more than EUR 2 million. In this regard, the experts discuss TSTU’s
main income sources during the on-site visit and learn that 30% of the funds are allocated
by the government while approximately 70% are generated through tuition fees. The
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representatives of the Rector’s office explain that the available funds provide a sustainable
basis for the long-term operation of the programmes. Also, the university representatives
clarify that many of the required investments into teaching materials like specialized lab
equipment are subsidized or entirely sponsored by industrial stakeholders. Additional
funds mainly for research purposes are obtained through joint international projects (e.g.
Erasmus funding) and contracted research services for private corporations. The experts
deem the equipment adequate for the independent general education of the students in
their respective programmes.

The central library is located on the campus, providing access to a broad number of educa-
tional resources in Uzbek, Russian and English language. The library actively engages in dig-
italization and the promotion of the use of information technologies, receiving the status
of “Information and Resource Centre” (IRC). The IRC disposes of about 95 thousand biblio-
graphic records and “replenishes the electronic library collection on the portal

nn

“kitob.ngmk.uz””. Furthermore, the IRC offers the electronic library platform “uni-
library.uz” with full-text monographs, textbooks, manuals, abstracts and scientific articles,

including platforms like ResearchGate and Scopus.

TSTU’s digitalization efforts go also beyond the library, providing up-to-date computer
hardware and software equipment for teaching purposes as well as individual learning and
exercises of the students. There are 29 computer labs, 40 smart classrooms and a multime-
dia studio. In terms of software, the computers are equipped among others with Microsoft
Office programmes, MathCAD, MATLAB, AutoCAD, SolidWorks, Python, Dart, Flutter, Java,
MySQL, PostgreSQL, Proteus, VS code, Sublime text, and OpenServer. For the management
of digital learning resources, TSTU employs a Moodle-based e-education system. For the
university management, including administration, student services, and financial manage-
ment, there is the HEMIS information system. Via this modular application, among others
the curriculum planning and class scheduling are organized. Wi-Fi is accessible all over the
campus. During the on-site interview, the students confirm their overall satisfaction with
the provided learning facilities which complements the positive impression of the experts.

In terms of support infrastructure, as the students confirm, there are different sports facil-
ities, offices, reading rooms, student rooms, as well as dormitories.

In summary, the experts confirm that the financial resources and the available equipment
constitute a sustainable basis for delivering the degree programme. This includes secure
funding and reliable financial planning and the provision of sufficient infrastructure and
teaching equipment in terms of both quantity and quality in all programmes. Shortages in
the availability of specialized industrial equipment are compensated by extensive cooper-
ations with related industries.
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Final assessment of the experts after the comment of the Higher Education Institution
regarding criterion 3:

TSTU did not comment on this criterion. The experts renew their recommendation to ac-

tively encourage students to take part in mobility activities and to further develop the sup-

port system for students in that regard.

Final assessment:

Based on their original assessment, the experts consider this criterion to be fulfilled.

4. Transparency and Documentation

Criterion 4.1 Module Descriptions

Evidence:

e Self-Assessment Report

e Module descriptions of all study programmes

e Websites of all study programmes

Preliminary assessment and analysis of the experts:

After studying the module descriptions, the experts confirm that they generally provide the

relevant information including course name, course code, the students’ total workload,

awarded credit points, grading scale, intended learning outcomes, content, recommended

literature, possible prerequisites, name of teacher/teachers in charge, exam methods and

assessment criteria. However, as noted above in multiple instances, the experts see the

urgent necessity to revise and specify the module descriptions. Particular issues to be ad-

dressed are the following:

Each module, i.e. a self-contained curricular unit, needs to be outlined and marked
with a unique identifying course code and specific course title. Completeness is es-
sential.

The learning outcomes and teaching contents must be clearly and specifically de-
fined.

Content-wise prerequisites for the individual modules should be defined.

The handbook as well as all official documents should be professionally translated
to avoid translation-related mistakes and inconsistencies.

The experts confirm that the module descriptions are transparently published on the pro-

grammes’ websites.
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Criterion 4.2 Diploma and Diploma Supplement

Evidence:

e Self-Assessment Report

e “Samples on approval of the state of higher education on bachelor's and master's
degree”

e Sample of Diploma Certificates and Diploma Supplements for both study pro-
grammes

Preliminary assessment and analysis of the experts:

The experts confirm that the students of the four study programmes are awarded a Di-
ploma/Certificate and a Diploma Supplement upon completion of their studies. Both doc-
uments are also issued in English. The Diploma Supplement is designed according to the
template of “Europass” and contains all the necessary information about the degree pro-
gramme. Instead of a separate Transcript of Records, the Diploma Supplement contains a
list of all modules, credits achieved, grades and the cumulative GPA achieved by the stu-
dent.

Criterion 4.3 Relevant Rules

Evidence:

e Self-Assessment Report

Charter of TSTU

Code of ethics of TSTU

All relevant regulations as published on the university’s website

Websites of all study programmes

Preliminary assessment and analysis of the experts:

According to the Self-Assessment Report, the foundation of all regulations at TSTU is the
university’s charter and the code of ethics. The auditors confirm that the rights and duties
of both TSTU and the students are clearly defined and binding. All rules and regulations are
published on the university’s website and the students receive the course material at the
beginning of each semester.

In addition, all relevant information about the degree programmes (e.g., module hand-
book, study plan, intended learning outcomes) is available on the websites of the
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programmes. While the experts are satisfied with the level of transparency, they notice
that the English version of TSTU apparently captures only the information for the pro-
grammes that have undergone international accreditation. In terms of the pursuit of inter-
national standing, they suggest to provide the full website and sub-page contents of the
university also in English language. Furthermore, they recommend revising the websites in
terms of language and structure to ensure that all the relevant information can be easily
found and accessed.

Final assessment of the experts after the comment of the Higher Education Institution
regarding criterion 4:

TSTU did not comment on this criterion.

The experts point towards their original assessment and sustain the requirement to inten-
sively revise the module handbooks, particularly with respect to the following aspects:

e Ensuring completeness and coherence of all information for all modules.
e Specifying the learning outcomes and provide clear content descriptions.
e Defining prerequisites.

Furthermore, in terms of transparency and professional presentation of the programmes,
it is recommended to professionally translate the module descriptions and review the pro-
grammes’ websites.

Final assessment:

The experts still see the need for action with regard to the module handbooks and consider
this criterion to be only partly fulfilled.

5. Quality management: quality assessment and develop-
ment

Criterion 5 Quality management: quality assessment and development

Evidence:

e Self-Assessment Report
e Regulations “to control the quality of education”
e Samples of surveys for students, teachers and industry partners/ graduates

e Overviews of survey results
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e Charter of TSTU

e Discussions during the audit

Preliminary assessment and analysis of the experts:

TSTU’s quality management system includes elements of both internal as well as external
quality assurance. According to the regulations “to control the quality of education”, the
university’s central actor of internal quality assurance is the Department of quality control
of education. This departments” function is to study the compliance of the education with
state standards, monitor the quality of training, organise internal certification of TSTU,
identify factors that negatively affect the quality of education, and take measures to elim-
inate and prevent them. As part of its quality management activities, TSTU employs surveys
directed at students, teachers, and industry partners respectively graduates, as mentioned
in previous sections of this report.

Students are surveyed twice at the end of each semester. One survey is conducted by the
department and assesses students’ overall satisfaction with the quality of their education.
The other survey is conducted by the lecturers and assesses the students' satisfaction with
the courses and teaching methods. A summary of the survey results shows that about 85
% of the respondents are pleased with the university and 62 % are fully satisfied with the
teachers and the learning process (about 30 % partially satisfied). The results of the surveys
are discussed and analysed in the meetings of the Scientific and Methodological Rectorate
of the Institute, chaired by the Dean of the faculty and the Head of the department. Ulti-
mately, the results of these surveys are used as a basis for decisions regarding the employ-
ment of teachers, since, depending on the results, teachers may need to undergo further
training. Any shortcomings identified in the courses are also examined and resolved during
these meetings. The Department of quality control of education prepares an analytical re-
port on the basis of the data collected and submits the final conclusions to the Rector of
the university and the Vice-Rector for Educational Affairs. In accordance with the Rector's
instructions, the results of the survey are made available to the Academic Council, but in-
dividual names will not be disclosed and the results will be presented in summary form. As
the students confirm, the results of the survey are also communicated back to students via
online information channels. In addition to formal evaluations, students are encouraged to
provide verbal feedback directly to their teachers, which is then discussed in class. Addi-
tionally, for the teaching staff, there is an online survey as an instrument for self-reflection
regarding the teaching processes and the interaction with students, which is also moni-
tored by the university.

Likewise, TSTU has an extensive network of industrial stakeholders which are included to
the development and quality assurance processes for the programmes in different ways.
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Besides the programme-specific formal and informal feedback channels described above,
as the stakeholders explain during the on-site interview, satisfaction surveys are conducted
among industrial partners and employers to assess the perception of the university’s edu-
cational success from outside. The stylized survey results show that about 90 % of the re-
spondents rate the knowledge and practical skills of the graduates as good or excellent.
Besides that, the marketing department conducts an analysis of the needs of employers for
continuing education every year to determine the need for personnel in the existing indus-
try, service and other sectors.

Elements of external quality assurance are the Uzbek national inspections of education
quality control, lastly done in 2018. In addition, TSTU is increasingly pursuing the accredi-
tation of its study programmes by international accreditation agencies for the purpose of
international recognition, enhancement of quality standards, and increase of reputation.
All four programmes under review are subject to international programme accreditation
by ASIIN for the first time.

TSTU emphasizes its progress in quality development by its participation in different uni-
versity rankings, including the QS university ranking, SCImago ranking, and the Times
Higher Education Impact ranking.

In summary, the experts confirm that the study programmes are subject to periodical in-
ternal as well as external quality assurance in a process that includes all relevant stakehold-
ers. The system includes a large network of external industrial stakeholders as well as the
university staff and students. The experts further confirm that the feedback loop is closed
as students are informed about the results of their surveys. The experts are satisfied with
TSTU’s quality assurance system and encourage the university to continue its path of inter-
national benchmarking for enhancing the programmes” quality.

Final assessment of the experts after the comment of the Higher Education Institution
regarding criterion 5:

TSTU did not comment on this criterion.

Final assessment:

Based on their original assessment, the experts consider this criterion to be fulfilled.
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D Additional Documents

D Additional Documents

Before preparing their final assessment, the panel ask that the following missing or unclear
information be provided together with the comment of the Higher Education Institution on
the previous chapters of this report:

e C(larification of the learning outcomes

e Regulations for the recognition of external achievements
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E Comment of the Higher Education Institution
(28.04.2025)

The institution provided the following additional documents:

e Working document regarding the revision of learning outcomes

e Regulations “Academic mobility of students of higher education institutions on the
order of organization”
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F Summary: Expert recommendations (22.05.2025)

Taking into account the additional information and the comments given by TSTU the ex-

perts summarize their analysis and final assessment for the award of the seals as follows:

ardization and quality
management

ments for one
year

Degree Programme |ASIIN Seal Maximum du- |Subject-spe- |Maximum dura-
ration of ac- cific label tion of accredi-
creditation tation

Ba Information sys-  |With require- |30.09.2030 EUR-ACE® 30.09.2030

tems and technolo- | ments for one

gies year

Ba Metrology and With require- {30.09.2030 EUR-ACE® 30.09.2030

standardization ments for one

year

Ma Intelligent engine- | With require- [{30.09.2030 EUR-ACE® 30.09.2030

ering systems ments for one

year
Ma Metrology, stand- | With require- [30.09.2030 EUR-ACE® 30.09.2030

Requirements
For all programmes

Al

(ASIIN 1.1) Re-develop the programme learning outcomes according to the definition

of this concept. All leaning outcomes need to be formulated in an outcome-based

way and harmonized in all official documents.

A2.

grammes’ websites.

A3.

(ASIIN 1.2) Harmonize the programme titles in all official documents and the pro-

(ASIIN 1.3/ 4.1) Concisely outline all individual modules/ courses with singular IDs.
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A 4. (ASIIN 1.3/ 1.5/ 2) Implement a mandatory Bachelor’s thesis, establish transparent
regulations for it, and award credits accordingly.

A 5. (ASIIN 1.4) Extend the scope of the policy for the recognition of external achieve-
ments beyond the temporary exchange of students

A 6. (ASIIN 1.5/5) Transparently evaluate the workload of students and allocate the cred-
its accordingly.

A 7. (ASIIN 4.1) Revise the module handbook with the scope of:
a) Ensuring completeness and coherence of all information for all modules.
b) Specifying the learning outcomes and provide clear content descriptions.

c) Defining prerequisites.

Recommendations
For all programmes

E1. (ASIIN 1.3) Itis recommended to formulate the module titles and contents more pre-
cisely.

E2. (ASIIN 1.3) It is recommended to offer more opportunities for individual specializa-
tion by offering a greater and more flexible choice of electives.

E 3. (ASIIN 1.3) It is recommended to offer the module “Research methodology” already
in the undergraduate programmes.

E4. (ASIIN 1.4) It is recommended to further increase the support for students to obtain
the English language certificate in a structured way from the beginning of the under-
graduate studies on.

E5. (ASIIN 1.6) It is recommended to encourage critical and controversial discussions as
a methodology of scientific work.

E6. (ASIIN 3.3) It is recommended to actively encourage students to take part in mobility
activities and to further develop the support system for students in that regard.

E7. (ASIIN4.1) It is recommended to professionally translate the module descriptions.

E 8. (ASIIN 4.2) It is recommended to review the programmes’ websites in terms of lan-
guage and structure.
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G Comment of the Technical Committees

Technical Committee 01 — Mechanical Engineering/Pro-
cess Engineering (05.06.2025)

Assessment and analysis for the award of the ASIIN seal:

The Technical Committee discusses the absence of final theses in detail. It considers the
requirement proposed by the reviewers to be appropriate in order to improve the quality
of the Bachelor's programme. However, it deems it necessary to also examine whether the
newly introduced final theses will meet an adequate quality standard. Therefore, it pro-
poses that, in addition to the introduction of a final thesis as part of fulfilling the condition,
the university be requested to submit Bachelor's theses after 2.5 years, the quality of which
will then be reviewed by the Technical Committee. The continued accreditation for the full
period of five years should be made dependent on the assessed quality of these Bachelor's
theses.

Assessment and analysis for the award of the EUR-ACE label:

The Technical Committee deems that the intended learning outcomes of the degree pro-
grammes do comply with the engineering specific parts of Subject-Specific Criteria of the
Technical Committee 01 — Mechanical Engineering/Process Engineering.

The Technical Committee 01 — Mechanical Engineering/Process Engineering recommends
the award of the seals as follows:

Degree Pro- ASIIN Seal |Accredited |Maximum |Subject- Maximum
gramme by German |duration of |specificla- |duration of
Engineers accredita- bel accreditation
tion
Ba Metrology and | With re- With re- 30.09.2030 |EUR-ACE® [30.09.2030

standardization |quirements |quirements
for one year |for one year

Ma Metrology, With re- With re- 30.09.2030 |EUR-ACE® [30.09.2030
standardization |quirements |quirements
and quality man- |for one year |for one year
agement
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G Comment of the Technical Committees

Technical Committee 02 — Electrical Engineering/Infor-
mation Technology (05.06.2025)

Assessment and analysis for the award of the ASIIN seal:

The TC discusses the procedure and agrees with the assessment of the experts.

Assessment and analysis for the award of the EUR-ACE label:

The Technical Committee deems that the intended learning outcomes of the degree pro-

grammes do comply with the engineering specific parts of Subject-Specific Criteria of the

Technical Committee 02 — Electrical Engineering/Information Technology.

The Technical Committee 02 — Electrical Engineering/Information Technology recommends

the award of the seals as follows:

and quality man-
agement

for one year

for one year

Degree Pro- ASIIN Seal |Accredited |Maximum |Subject- Maximum
gramme by German |duration of |specificla- |duration of
Engineers accredita- bel accreditation
tion

Ba Information With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
systems and tech-|quirements |quirements
nologies for one year |for one year
Ba Metrology and | With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
standardization |quirements |quirements

for one year |for one year
Ma Intelligent en- | With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
gineering systems | quirements |quirements

for one year |for one year
Ma Metrology, With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
standardization |quirements |quirements
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G Comment of the Technical Committees

Requirements

For all programmes

Al

A2

A3.

A4,

A5,

A6.

A7.

(ASIIN 1.1) Re-develop the programme learning outcomes according to the definition
of this concept. All learning outcomes need to be formulated in an outcome-based
way and harmonized in all official documents.

(ASIIN 1.2) Harmonize the programme titles in all official documents and the pro-
grammes’ websites.

(ASIIN 1.3/ 4.1) Concisely outline all individual modules/ courses with singular IDs.

(ASIIN 1.3/ 1.5/ 2) Implement a mandatory Bachelor’s thesis, establish transparent
regulations for it, and award credits accordingly.

(ASIIN 1.4) Establish a regulation for the recognition of externally achieved compe-
tencies.

(ASIIN 1.5/ 5) Transparently evaluate the workload of students and allocate the cred-
its accordingly.

(ASIIN 4.1) Revise the module handbook with the scope of:

a) Ensuring completeness and coherence of all information for all modules.

b) Specifying the learning outcomes and provide clear content descriptions.

Defining prerequisites.

Recommendations

For all programmes

E1l

E 2.

E 3.

E4.

(ASIIN 1.3) It is recommended to formulate the module titles and contents more pre-
cisely.

(ASIIN 1.3) It is recommended to offer more opportunities for individual specializa-
tion by offering a greater and more flexible choice of electives.

(ASIIN 1.3) It is recommended to offer the module “Research methodology” already
in the undergraduate programmes.

(ASIIN 1.4) It is recommended to further increase the support for students to obtain
the English language certificate in a structured way from the beginning of the under-
graduate studies on.
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E5. (ASIIN 1.6) It is recommended to encourage critical and controversial discussions as

a methodology of scientific work.

E6.

(ASIIN 3.3) It is recommended to actively encourage students to take part in mobility

activities and to further develop the support system for students in that regard.

E7.

E 8.

guage and structure.

(ASIIN 4.1) It is recommended to professionally translate the module descriptions.

(ASIIN 4.2) It is recommended to review the programmes’ websites in terms of lan-

Technical Committee 04 — Informatics/Computer Science

(11.06.2025)

Assessment and analysis for the award of the ASIIN seal:

The TC discusses the procedure and basically agrees with the experts' assessment. How-

ever, the TC proposes a rewording of requirement A 5. The TC understands the report to

mean that there are currently no official/fixed regulations regarding the recognition of ex-

ternally acquired competencies. It is therefore not clear to the TC which policy should be

“extended”. For this reason, the TC is in favour of reformulating the requirement A 5. Oth-

erwise, the TC follows the experts’ assessment without any changes.

The Technical Committee 04 — Informatics/Computer Science recommends the award of

the seals as follows:

for one year

for one year

Degree Pro- ASIIN Seal |Accredited |Maximum |Subject- Maximum
gramme by German |duration of |specific la- |duration of
Engineers accredita-  |bel accreditation
tion

Ba Information With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
systems and tech-|quirements |quirements

nologies for one year |for one year

Ma Intelligent en- | With re- With re- 30.09.2030 |EUR-ACE® |30.09.2030
gineering systems | quirements |quirements
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Requirements

For all programmes

Al

A2

A3.

A4,

A5,

A 6.

A7.

(ASIIN 1.1) Re-develop the programme learning outcomes according to the definition
of this concept. All learning outcomes need to be formulated in an outcome-based
way and harmonized in all official documents.

(ASIIN 1.2) Harmonize the programme titles in all official documents and the pro-
grammes’ websites.

(ASIIN 1.3/ 4.1) Concisely outline all individual modules/ courses with singular IDs.

(ASIIN 1.3/ 1.5/ 2) Implement a mandatory Bachelor’s thesis, establish transparent
regulations for it, and award credits accordingly.

(ASIIN 1.4) Establish a regulation for the recognition of externally achieved compe-
tencies.

(ASIIN 1.5/ 5). Transparently evaluate the workload of students and allocate the cred-
its accordingly.

(ASIIN 4.1) Revise the module handbook with the scope of:

a) Ensuring completeness and coherence of all information for all modules.

b) Specifying the learning outcomes and provide clear content descriptions.

Defining prerequisites.

Recommendations

For all programmes

E1l

E 2.

E 3.

E4.

(ASIIN 1.3) It is recommended to formulate the module titles and contents more pre-
cisely.

(ASIIN 1.3) It is recommended to offer more opportunities for individual specializa-
tion by offering a greater and more flexible choice of electives.

(ASIIN 1.3) It is recommended to offer the module “Research methodology” already
in the undergraduate programmes.

(ASIIN 1.4) It is recommended to further increase the support for students to obtain
the English language certificate in a structured way from the beginning of the under-
graduate studies on.
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ES.

E6.

E7.

E 8.

(ASIIN 1.6) It is recommended to encourage critical and controversial discussions as
a methodology of scientific work.

(ASIIN 3.3) It is recommended to actively encourage students to take part in mobility
activities and to further develop the support system for students in that regard.

(ASIIN 4.1) It is recommended to professionally translate the module descriptions.

(ASIIN 4.2) It is recommended to review the programmes’ websites in terms of lan-
guage and structure.
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H Decision of the Accreditation Commission
(27.06.2025)

Assessment and analysis for the award of the subject-specific ASIIN seal:

The Accreditation Commission discusses the procedure and concludes that the proposed

requirements are generally well-formulated and can be fulfilled within the one-year period.
With respect to A5, the AC follows the proposal of TC 04. Additionally, the AC changes the

wording of A6 to appropriately verify the student workload.

Assessment and analysis for the award of the EUR-ACE® Label:

The Accreditation Commission deems that the intended learning outcomes of the degree

programmes do comply with the engineering specific parts of Subject-Specific Criteria of

the Technical Committees 01 — Mechanical Engineering/Process Engineering and 02 — Elec-

trical Engineering/Information Technology.

The Accreditation Commission decides to award the following seals:

Degree Pro- ASIIN Seal |Accredited |Maximum |Subject- Maximum
gramme by German |duration of |specificla- |duration of
Engineers accredita- bel accreditation
tion
Ba Information With re- With re- 30.09.2030 |EUR-ACE® |Subject to the
systems and tech-| quirements |quirements approval of
nologies for one year |for one year the ENAEE
Administra-
tive Council
Ba Metrology and | With re- With re- 30.09.2030 |EUR-ACE® |Subject to the
standardization |quirements |quirements approval of
for one year |for one year the ENAEE
Administra-
tive Council
Ma Intelligent en- | With re- With re- 30.09.2030 |EUR-ACE® |Subject to the
gineering systems [ quirements |quirements approval of
for one year |for one year the ENAEE
Administra-
tive Council
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H Decision of the Accreditation Commission (27.06.2025)

Degree Pro- ASIIN Seal |Accredited |Maximum |Subject- Maximum
gramme by German |duration of |specific la- |duration of
Engineers accredita-  |bel accreditation
tion
Ma Metrology, With re- With re- 30.09.2030 |EUR-ACE® |Subject to the
standardization |quirements |quirements approval of
and quality man- |for one year |for one year the ENAEE
agement Administra-
tive Council

Requirements

For all programmes

Al

(ASIIN 1.1) Re-develop the programme learning outcomes according to the definition

of this concept. All learning outcomes need to be formulated in an outcome-based

way and harmonized in all official documents.

A2

grammes’ websites.

A3.

A4,

regulations for it, and award credits accordingly.

A 5.
tencies.

A 6.

A7.

(ASIIN 4.1) Revise the module handbook with the scope of:

(ASIIN 1.2) Harmonize the programme titles in all official documents and the pro-

(ASIIN 1.3/ 4.1) Concisely outline all individual modules/ courses with singular IDs.

(ASIIN 1.3/ 1.5/ 2) Implement a mandatory Bachelor’s thesis, establish transparent

(ASIIN 1.4) Establish a regulation for the recognition of externally achieved compe-

(ASIIN 1.5/ 5) Verify students’ workload and award credit points accordingly.

a) Ensuring completeness and coherence of all information for all modules.

b) Specifying the learning outcomes and provide clear content descriptions.

c) Defining prerequisites.
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H Decision of the Accreditation Commission (27.06.2025)

Recommendations

For all programmes

E1l

E 2.

E 3.

E4.

ES.

E6.

E7.

E 8.

(ASIIN 1.3) It is recommended to formulate the module titles and contents more pre-
cisely.

(ASIIN 1.3) It is recommended to offer more opportunities for individual specializa-
tion by offering a greater and more flexible choice of electives.

(ASIIN 1.3) It is recommended to offer the module “Research methodology” already
in the undergraduate programmes.

(ASIIN 1.4) It is recommended to further increase the support for students to obtain
the English language certificate in a structured way from the beginning of the under-
graduate studies on.

(ASIIN 1.6) It is recommended to encourage critical and controversial discussions as
a methodology of scientific work.

(ASIIN 3.3) It is recommended to actively encourage students to take part in mobility
activities and to further develop the support system for students in that regard.

(ASIIN 4.1) It is recommended to professionally translate the module descriptions.

(ASIIN 4.2) It is recommended to review the programmes’ websites in terms of lan-
guage and structure.
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Appendix: Programme Learning Outcomes and Cur-
ricula

According to the documentation provided on the programme’s website, the following ob-
jectives and learning outcomes (intended qualifications profile) shall be achieved by the
BIST:

LO 1 Able to competently express their speeches in Uzbek, Russian and foreign languages

LO 2 Able to make decisions based on the content of philosophical, historical, religious in-
formation, discussions

LO 3 Able to apply basic and exceptional knowledge in the field of mathematical, natural
and technical sciences in complex engineering activities using the results of the latest sci-
entific achievements in the field of physics, mechanics and the laws of higher mathematics
to solve computational problems and simulate processes in power plants and systems

LO 4 Able to understand, analyze and apply complex phenomena in the field of information
technology, computer mathematical software or graphics software using a broad and thor-
ough background in mathematical, natural and engineering sciences

LO 5 Algorithm construction methods, programming principles, software types, software
life cycle, programming languages, software tools using programming languages, develop-
ment skills

LO 6 Able to have the ability to design digital circuits based on logical elements, to simulate
them, to use programmable logic devices

LO 7 Able to design an information model of a specific subject area, use modern SUBD to
create basic data, present data with the help of various models

LO 8 They will have the ability to standardize and develop metrology, measuring instru-
ments and their metrological features, information systems and technologies, metrological
support of information technology systems, determine and check the quality indicators of
electrical engineering products

LO 9 Able to develop solutions using the laws of electronics and electrical engineering, in-
telligent systems for solving energy problems, as well as economic laws and the theory of
process control in power plants and systems LO 10 Capable of making decisions based on
information about health, safety and work in the workplace, applying the methods of
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0 Appendix: Programme Learning Outcomes and Curricula

ensuring the safety of social systems for the preservation, development and effective func-
tioning of the individual and society

LO 11 They will have an understanding of information communication systems, internet
technologies, their structure, information management systems and their components,
features, application and development trends, digitization of information management

LO 12 Able to know and applies the principles of basic human rights and freedoms in the
newly revised Constitution of the Republic of Uzbekistan

LO 13 Able to have knowledge of computer systems and networks, architectures, network
technologies, OSI and other model protocols, network technical tools and parameters, in-
formation switching methods, IP network addressing, e-mail, types of communication ca-
bles, channel multiplexing, coding methods, network design.

LO 14 Able to classifications of information systems, structural schemes, types of design
parameters, technological and informational aspects of system automation, their types,
will have the ability to calculate and explain them

LO 15 Mathematical tools used in information processing, elements of set theory, elements
of graph theory, ordering relation, information system and their types form skills.

LO 16 Able to have the skills to work with image processing algorithms, elements and meth-
ods of creating digital images, color creation files

LO 17 The main principles and schemes of the management of technological objects, the
main types of information management systems, their mathematical expression, the syn-
thesis of control algorithms and their application to real objects, the ability to determine
quality indicators using software packages and methods and apply them to practical issues

LO 18 Basic components of website development, Web applications and HTTP protocol,
basic programs for creating web page design, creating flexible static sites on a remote
server, designing and creating web applications, and deploying a website to a server will be
acquired

LO 19 Fundamental principles of control, mathematical representation of control systems,
typical links and their characteristics, expression in vector-matrix form, construction prin-
ciples of linear, nonlinear and discrete systems, time and frequency characteristics of au-
tomatic control systems, their stability, quality indicators, selection of digital control laws,
its they will have the skills to determine adjustment parameters and solve synthesis prob-
lems LO 20 Ability to describe distributed infrastructures for large data storage and pro-
cessing, database management systems, Python programming, machine learning, model
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specification using Patsy, linear and logistic regression, neural networks, and clustering
models

LO 21 Artificial intelligence, discrete sets and logic, theoretical foundations of artificial neu-
ral networks, algebraic and logical operations on discrete sets and relationships, types, ar-
chitecture, training methods and algorithms of artificial neural networks, mathematical
means of representing specific information models, algorithms for summarizing and group-
ing information will have

LO 22 The main components in the field of information security system development,
asymmetric encryption methods, hash function, VPN, Electronic digital signature and sym-
metric data encryption method, formation of tasks related to ensuring cyber security, mod-
ern technologies used in the field of cyber security, will have the ability to create cross-
network screen schemes

LO 23 Dart mobile programming language, condition, iteration operators, functions and
classes, arrays, create software for mobile operating systems using Flutter, create and de-
sign a graphical interface (Ul), port and support a mobile application

LO 24 To be able to design embedded systems, select a microcontroller for the system be-
ing designed, write a program for the microcontroller, implement various data exchange
interfaces

LO 25 They will be able to administer networks, server operating systems, manage groups
and users in a domain, create and edit group policies, manage password policies, replicate
domain controllers, create and manage Windows server roles

LO 26 Able to have the ability to identify and evaluate evolutionary modeling, methods,
and monadity of models
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The following curriculum is presented:

I semester 1 semester 3 semester 4 semester 5 semester 6 semester 7 semester B semester
O'RT1T104 — DINIT204 -  |MBBDTI1310—|  XTI1140% - FAL13504 — | 5IMI13604 — | HFX14704 —
Uzbek (Russian) | Religious studies Database Foreign Philosophy Field of Safety in Life
Language 2 lec., management and | language 2 2 lec, Economics Activities
4 prac. 2 sem. programiming 4 prac. 2 sem. and 2 lec.,
technologies 1 Management 1 prac
4 ECTS 4 ECTS 2 lec., 4 ECTS 4 ECTS 2 lec., 1 lab.
1 prac 2 prac.,
I lab. 4 ECTS
4 ECTS
6 ECTS
FLEE11210 - FIET 1210 - RS12410 - RS12410 - EKAIZS04 — | MIY 13604 — | TRIB14704 —
Physics 1 Physics 2 Dgital eircuits 1 | Digital circuts 2| Ecology Creating | Digital image
2 lec., 2 lec., 2 lec., 2 lec., 2 lec., mobile processing
1 prac. 1 prac., 2 lab. 2 lah. 1 prac applications 2 lec.,
1 lab. 1 lab. 1 lab. 2 lec., 2 prac.
6 ECTS 4 ECTS 2 prac.
4 ECTS 6 ECTS 4 ECTS Course work 4 ECTS
4 ECTS
OMI1315 - OMI1315 - OMI11315 - MS12404 - BMNI3610— | BNI13610— |DRBTI4508 —| DRBTI4804 -
Higher Higher Higher Metrology and Control | Control theory| Discrete and | Discrete and
Mathematics 1 | Mathematics 2 | Mathematics 3 | Standardization theory 1 2 digital control | digital control
2 lec., 3 lee, 2 lec, 2 lec., 2 lec., 2 lec., systems 1 systems 2
2 prac. 3 prac. 2 prac. 1 prac., 1 prac I prac 2 lec., 2 lec.,
1 lab. 1 lab. 1 lab. 1 prac 1 prac
SECTS 6 ECTS 4 ECTS Course work 1 lab. 1 lab.
4 ECTS 4 ECTS
6 ECTS 4 ECTS 4 ECTS
O'EYTI1104 - XT11408 - KTT12410 - KTT12410 - | AIBMAIZ50| BDI4E1Z - BD14812 - BIN4812 -
The latest Foreign language Computer Computer 9 - Big datal Big data 2 Big data 3
history of 1 systems and systems and | Mathematical 2 lec., 2 lec., 2 lec.,
Uzbekistan 4 prac. networks 1 networks 2 bases and 1 prac 1 prac 1 prac
2 lec., 2 lec., 2 lec., algorithms of 1 lab. 1 lab. 1 lab.
2 sem. 4 ECTS 1 prac 1 prac information
I lab. 1 lab. processing 2 4 ECTS 4 ECTS 4 ECTS
4 ECTS 2 lec.,
6 ECTS 4 ECTS 1 prac
1 lab.
4 ECTS
MEGITI04 — | MBBDT11310— | UPP22304 - WTI2404 — | WDA23504 —| MO'T23605 —| [EMI4808 — IEM14808 —
Engineering and Database General Web Basics of web | Microcontroll | Identification | Identification
Computer management and | pedagogy and technologies | programming ers and and and evolutionary
Graphics programming psychology’ 2 lec., embedded evolutionary modeling 2
2 lec., technologies 1 | YTO'RK22304 2 prac. FEDAZ3504 systems modeling 1 2 lec.,
2 prac. 3 lec., The new version | Course work Front-End 3 lec., 2 lec., 1 prac
1 prac of the programming 3 prac. 1 prac 1 lab.
4 ECTS 1 lab. Constitution of 4 ECTS 2 lec., 1 lab.
the Republic of 2 prac. 5 ECTS 4 ECTS
4 ECTS Uzbekistan Course work 4 ECTS
2 lec.,
2 sem. 4 ECTS
4 ECTS
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ATD11104 — MD21206 - | SICHT22304 — | AIBMA12509 — | FM23305 - IAT24705 - | ATLI14806 —
Algorithmic Engineering | Technologies of | Mathematical Civil Intelligent Automated
languages and | programming/ industrial bases and protection/ information design of
programming DA21206 production/ algorithms of | TBA23505 - systems |/ information
2 lec., Fundamentals of | BJAT22304 information Basics of S1A24705 systems
2 prac. programiting Information processing | medical Fundamentals 4 lee.,
2 lec., technologies in 2 lec., knowledge of artificial 2 prac.,
4 ECTS 3 lab. management 1 prac 2 lec., intelligence | Course project
processes 1 lab. 2 prac. 2 lec.,
6 ECTS 2 lec., 2 prac. 6 ECTS
2 prac. 5 ECTS 5 ECTS
5 ECTS
4 ECTS
YK21105 - TA23505 - AXZ4E810 - ANZ4B10 -
Introduction o MNetwork Information Information
Discipline/ administratio security 1/ security 2/
SK21105 - n Fundamentals | Fundamentals of
Introduction to 2 lec., of cybersecurity 2
Specialty 2 prac. cybersecurity 2 lec.,
2 lec., 1 1 prac
2 prac. 5 ECTS 2 lee., 1 lab.
prac
SECTsS 1 lab. 5 ECTS
5 ECTs
MAIEIS - MATEIS - MAIEIS -
Qualification Qualification Qualification
practice practice practice
5 ECTS TECTS 2ECTS
BMI48035 -
State attestation
5 ECTS
12 '*:'l*'l 1h3 . | 121ec. + 9 prac. | 121ec. + 6 prac. | 10 lec. + 9 prac. | ! ""f';lgh Mlec.+9 | 1dlec.+9 [12lec. + 6 prac.
P =28 +#5lab.+2 |+ 4lab.+2sem| +Slabo= RO SIS prac + 2 lab. | prac. + Slab. | + 4 lab. = 22
) sem.= I8 h/week| =24 h)/week I4h/week =11 h/week | = 28 hiweek h.'week
h./week h./week
5 exam
5 exam
1 course
6 exam 7 exam 1 course .
7 exam 6 exam 6 exam 1 course work 1 course work T exam pm_‘jett
1 tic report work 1 practic ! prac‘[lc report
pesctic rep P State
report attestation
I ECTS 30 ECTS JVECTS JDECTS 30 ECTS IV ECTS 30 ECTS 30 ECTS
Total
(.‘nmpom_am by Component by {.'ampnnf_n[ by Component by {_‘umpnm__*n[ {.'ampnngnt {.'nmpcm?n[ (.‘ampun!}m by
selection - selection selection ) selection by selection | by selection | by selection selection
SECTS 6 ECTS (20%) BECTS i I;:{"I'S (0%) 9 ECTS (30 4 ECTS 10 ECTS SECTS
(16,67%) : (26,7%) : %) (13.33%) (33.3%) (16.67%)
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According to the documentation provided on the programme’s website, the following ob-
jectives and learning outcomes (intended qualifications profile) shall be achieved by the
MIES:

LO 1 Way to participate in scientific seminars, conferences, and symposiums, development
of scientific projects; acquire the skills of conducting scientific, applied research, processing
the results of experiments and drawing scientifically based conclusions on their basis, pre-
pare and editing scientific articles.

LO 2 A way of using information technologies in practice and effectively using engineering
and technical knowledge in conducting scientific practice and processing the results of ex-
periments and drawing scientifically based conclusions on their basis.

LO 3 Laws and principles of teaching special subjects, criteria for choosing educational con-
tent, teaching methods and tools, information technologies of teaching, development of
teacher's educational normative documents and methodical works; the structure, laws and
principles of the teaching process of special subjects, methods and means of attracting stu-
dents' attention and increasing the effectiveness of training, mastering the skills of organ-
izing and conducting training forms.

LO 4 To master the skills of solving complex problems arising in the intellectualization of
engineering systems on the basis of artificial intelligence technologies such as knowledge
representation methods and models, expert systems, symbolic computations, neural net-
works, evolutionary algorithms, formal, conclusions and production models.

LO 5 To acquire the skills of building a thematic model and performing calculations based
on the theory of automatic control, identification of control objects, modeling and optimi-
zation methods.

LO 6 To acquire the skills to analyze the stability of intelligent control systems, quality indi-
cators, efficiency analysis and synthesis of intelligent adaptive systems based on the anal-
ysis of the use of neural networks, construction of models and algorithms for the identifi-
cation of dynamic objects in adaptive systems

LO 7 Active and passive issues of monitoring, diagnosis and control of technological pro-
cesses, the structure of the process management and decision-making system, multiple
hierarchical algorithms in the intellectualization of technological processes, goal determi-
nation, mastering the skills of designing systems.

LO 8 Identification, modeling and optimization of control objects, acquisition of computa-
tional skills of algorithms and methods of identification of dynamic objects in engineering
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systems and modern methods and algorithms of optimal and adaptive control of techno-
logical processes using a solid foundation in the field of intelligent control theory.

LO 9 The main stages of the decision-making process, the correct formulation of general
and classical problems of individual and group decision-making and the methods of solving
scalar optimization problems, the principles of pareto-optimal decision-making, the axioms
of group decision-making and voting paradoxes, the decision support system, know and
master the skills of consistency analysis based on multi-criteria decision-making methods
and eigenvalues of pairwise comparison matrices.

LO 10 The problem of intellectualization of solving engineering, production processes and
management problems, the process of knowledge formation and its use, know the concept
of introducing intelligent modeling systems for rapid decision-making, and knowledge and
vital thinking technologies for rapid decision-making systems, production management in-
tellectualization of systems, control in weakly structured situations, analysis of intelligent
control technologies based on associative memory and acquisition of computing skills.

LO 11 The stages of parallel programming, the principles of developing parallel algorithms,
the use of graphics processors, the technologies and systems of developing parallel pro-
grams, they know the specific features of the methods of developing complex programs in
intelligent engineering systems based on the solution of typical problems of computational
mathematics, and acquire the skills to use them.
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The following curriculum is presented:

Soentific research work and
preparation of master’s thess

Scienlfic research work and
preparation of master’s thess

Scientilic research work and
prepamaton of master's thess

1 semaster 1 semesier | 3 senmster 4 semester
Scientific activity 50
ITIMIXT 1434 ITIMIFT1434 ITIMIXT 1434 ITIMIXT 1434

Scientific research work and
preparation of master's thess

Artifscial mtelhigence methods
and technologies
2 lec., 2 prac.

Intelhgent control of
technodogical process desagn
2 lec, I prac.

Intelligent contral of
techoologacal process desagn
2 lec., 2 prac.

4 ECTS 4 ECTS WECTS 16 ECTS
IPI1312 IPI1312 IPI312
Scsentifical pedagome wark Saentifical pedagome wark Scsentilical pedspogic work
4 ECTS 4 ECTS 4 ECTS
LAZ410
Soentific Practice { Expenience
Enhancement )
1D ECTS
A2 -
State altestalson
4 ECTS
Campulsory subjects 34%
T L0 IAT2310 LAT2310
Scientific Rescarch Imtelligent adaptive sysbems Imtelligent adaptive sysiems
Methodology 2lec.. | prac.. 1 lab. 2 lec.. 1 prac., 1 lab.
2 lec., 2 prac.
4 ECTS 4 ECTS 6 ECTS
SIUTII06 TIILI312 THLI312

2 lec., 2 prac.

2 lec, 2 prac.
| course work

6 ECTS & ECTS 6 ECTS
MTBA1210 MTIMI21d MFO"M230
Engincering syslems imilation | Engineenng systems mmitation | Mothods of wadhing special

modbeling modeling dhzaplines

2 lec., 2 prac.

Identification and management
of engineenng systems
QUMTI10E ~
[Deaision support sysbems
3 lec, 3 prac.

BECTS

Intellectualrzation of
mamagement ol engincenng
syslems
PIVIZIM ~
Parallel programming
3 lec, 3 prac.

6 ECTS

4 ECTS
4 ECTS & ECTS
Component by selection 12%
MTIBII0S — MTRITZM -

W lec. + 9 proc. = 1B biweek

9 lec. + B prac. + 1 lab. = 18

& bec. + 5 prac. + 1 lab. = 12

U lec. + 0 prac. + @ lab. =i}

B ECTS (26.7 %)

6 ECTS (207%)

0 ECTS [1%:)

hoiweek howeek h.weck
4 exnm 5
4 exam | course work 3 exam 1 practic report
IECTS IMECTS 3 ECTS IMECTS
Total
1 semaster 3 senmester
Campa by selection Campamn
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According to the documentation provided on the programme’s website, the following ob-
jectives and learning outcomes (intended qualifications profile) shall be achieved by the
BMS:

LO 1 Able to competently express his speeches in Uzbek, Russian and foreign languages;

LO 2 Able to make decisions based on information of philosophical and historical content,
methods of discussion and polemics, engineering psychology and pedagogy;

LO 3 Able to apply basic and exceptional knowledge in the field of mathematical, natural
and technical sciences in complex engineering activities using the results of the latest sci-
entific achievements in the field of physics, mechanics and the laws of higher mathematics
to solve computational problems and simulate processes in power plants and systems;

LO 4 Able to understand, analyze and apply complex phenomena in the field of information
technology, computer mathematical software or graphics software using a broad and thor-
ough background in mathematical, natural and engineering sciences.

LO 5 Able to understand basic concepts of the field, fundamental principles of control,
mathematical expression of automatic control systems, elementary links and their charac-
teristics, representation of multi-dimensional elements in vector-matrix form, stability of
linear and nonlinear automatic control systems, quality indicators and synthesis, discrete
they know how to analyze and synthesize automatic control systems.

LO 6 Able to develop solutions using economic laws and management theory in the field of
intelligent systems, as well as metrology and standardization, to solve the economic prob-
lems of the enterprises of production industries.

LO 7 Capable of making decisions based on information about health, safety and work in
the workplace, applying the methods of ensuring the safety of social systems for the preser-
vation, development and effective functioning of the individual and society;

LO 8 Fundamental physical constants and their use in the selection of physical quantities,
fundamental physical laws used in measurement techniques, and the prospects for the de-
velopment of measurement systems;

LO 9 Having knowledge and skills in electrical measurement methods and instruments,
measurements in thermal engineering, physico-chemical measurements, linear-angular
and acoustic measurements, as well as carrying out measurements in the laboratory and
processing the results, can use measuring tools in production enterprises;

LO 10 Able to know metrology, measuring instruments, measurement methods, measure-
ment errors, standards, comparison, calibration, ensures the unity of measurements,
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organizes measurement processes. Determines the metrological characteristics of measur-
ing instruments and can apply them in production.

LO 11 Able to apply basic and exceptional knowledge Standardization activities, standards
and their types, development of standards, technical regulations, technical regulation sys-
tem, the importance of technical regulations in standardization of products, processes and
services and can carry out work to ensure their safety; LO 12 About the types and activities
of conformity assessment, activities of international, regional and national organizations
and technical barriers to trade and export and import processes of products, participation
in quality control of production, products and services, can carry out conformity assess-
ment works;

LO 13 Able to know information about standardization and certification, product quality
control, quality and quality control methods, statistical methods of quality control, statisti-
cal control methods, can use control cards. LO 14 Able to knows how to use the equipment
and devices used to ensure product quality and competitiveness and determine product
quality, test, evaluate and determine product quality indicators in the production of ex-
portable products in accordance with specific conditions;

LO 15 Able to knows and follows the principles of basic human rights and freedoms in the
newly revised Constitution of the Republic of Uzbekistan;

LO 16 Able to analysis of metrological characteristics of measuring instruments, their effec-
tive use in concrete conditions, assessment of measurement accuracy, practical application
of measurement uncertainty, processing of measurement results, measurement uncer-
tainty will have the ability to apply knowledge in practice;

LO 17 Able to analyze general information on metrology, standardization, conformity as-
sessment, measurements, measurement methods and types. Uses measurement methods
and tools, can analyze measurement errors;

LO 18 Able to knows construction rules of measuring instruments, construction process,
general and special construction requirements, design stages, construction documenta-
tion, factors affecting tool performance, search for construction solutions, can identify pa-
tent-worthy designs;

LO 19 Able to knows measuring devices and device elements, their error detection, char-
acteristics of device elements, reliability, measurement schemes, recording elements can
be analyzed and used;
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LO 20 Able to analysis of laws and regulations related to metrology, standardization, tech-
nical regulation, conformity assessment activities and their role in the implementation of
these activities, and can analyze legal documents;

LO 21 Can present the normative basis of comparison and calibration of measuring instru-
ments, the procedure and types of comparison, the basis and methods of calibration, the
transfer of the unit of magnitude from standards to working measuring instruments,
schemes for comparing the errors and inaccuracies of standards, the results of comparison
and calibration;

LO 22 Can carry out work on regulatory control of technical documents, determination of
descriptions of control- measuring tools and metrological assurance of production, metro-
logical examination of regulatory documents on the development of modern measurement
methods;

LO 23 Able to knows types of information technologies, the efficiency achieved as a result
of the use of information technologies, the use of information technologies in quality man-
agement, the introduction of modern information technologies in the management of
management systems, the use of information technology devices and software tools in
management systems;

LO 24 To have knowledge about the importance of intelligent measuring instruments, to
analyze the metrological characteristics of intellectual measuring instruments, to use them
effectively in concrete conditions, to be able to evaluate the accuracy of measurement
based on the calculation of errors;

LO 25 Able to strengthen and expand the acquired theoretical and basic knowledge in the
subjects of Metrology, standardlashtirish va certificatelashtirish when conducting qualify-
ing practice.

LO 26 Able to analyze and make decisions on engineering problems based on basic
knowledge acquired during training in subjects in the field of Metrology, standardization
and conformity assessment.
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The following curriculum is presented:

1 semester 1 semester 3 semester 4 semester 5 semester 6 semester T semester 8§ semester
O'RTIL104 DINT 1204 OMI1315 XT11408 ERO13504 FALI3604 XFX14704 SIM 14804
Uzbek Religious Higher Foreign Ecology Philosophy Life activity Field of
(Russian) | studies 2 lec., | Mathematics 3 | language 2 | 2 lec,, 1 prac., | 2 lec., 2 sem. safety Economics and
Language 2 sem. 2 lec., 2 prac. 4 prac. 1 lab. 2 lec.. 1 prac., Management
4 prac. 4 ECTS 1 lab. 2 lec.. 2 prac.
4 ECTS 4 ECTS 4 ECTS 4 ECTS
4 ECTS 4 ECTS 4 ECTS
FIZ11210 KIMIN204 | O'UV 12602 ABAIZ44 [ O'UV 12602 [ O'UV 12602 [ MSSB14804 MS5B1480%
Physics 1 Chemistry | Measurement Basics of Measurement | Measurement Statistical Statistical
2 lee., 1 prac., |2 lec., | prac.,| methods and automatic methods and | methods and methods of methods of
1 lab. 1 lab. tools control tools tools produet quality | product quality
2lec., 1 prac., |2 lec., 1 prac., | 2 lec., 1 prac., |2 lec., 1 prac., |  and quality and quality
4 ECTS 4 ECTS 1 lab. 1 lab. 1 lab. 1 lab., 1 control control
course work | 2lec, 2prac., | 2 lec., 2 prac.,
6 ECTS 4 ECTS 6 ECTS
4 ECTS 5 ECTS 4 ECTS
OMI11315 XTI12408 MAIZ514 oUW 12602 MAIZ514 O"AR23603 MSNI4811 MENI4ELL
Higher Foreign Basics of Measurement Basics of Construction | Product quality | Product quality
Mathematics 1| language 1 metrology methods and metrology | of measuring control control
2 lee., 2 prac. 4 prac. 2 lec., 2 prac., tools 2lec., 2 prac., | instruments | 2 lec., 2 prac. | 2 lec., 2 prac.,
2 lec., 1 prac.. | 1 course work / 1 course work
5 ECTS 4 ECTS 4 ECTS 1 lab. 0" AM23605 6 ECTS
6 ECTS Maodeling of 5 ECTS
4 ECTS measuring
instriments
2 lec., | prac.,
1 lab.
5 ECTS
O'EYTILION | FLIZLIIZ10 5A12410 MAL2514 MBAI3I510 | MTAT23605 | ICHMTI4705 SMT14805
Contemporary | Physies 2 Basics of Basics of The basis of | Information | Metrological Quality
History of |2 lec., | prac., | standardization | metrology conformity | technology in support of managesent
Uzbekistan 2 1 lab. 2 lec., 2 prac., | 2 lec, 2 prac., | assessment | management production system
lec., 2 sem. 3 lec., 2 prac., SYstems 2lec, 2prac. | 2 lec., 2 prac.,
6 ECTS 6 ECTS 4 ECTS 1 course work | 2 lec., 2 prac.
4 ECTS 5 ECTS 5 ECTS
5 ECTS 5 ECTS
TTATI1104 OMI1313 O"QE22305 S5A12410 MuxP23504 | 10°A23605 FTO'R24705 | TXMNME2450
Information Higher Elements of Basics of Engineering | Intellectual | Measurement 5
Technology in | Mathematics measuring | standardizatio | psychology/ | measuring | uncertainty in Regulatory
Technical 2 devices / fi YTORK2350 | instruments science and control and
Systems dlec., 3 prac. | O°0"A22305 | 2 lec., 2 prac., 4 2 lec., 2 prac. technology metrological
2 lec., 1 prac., Measuring The new ! examination of
1 lab. 6 ECTS transducers and 4 ECTS version of the O"NQINA24TO technical
instruments Constitution of | 3 ECTS 3 documents
4 ECTS 2 lec., 1 prac., the Republic of Theoretical
1 lab. Uzbekistan bases of MTXMN24805
L5 lec., processing Control of
5 ECTS 1.5 sem. measurement | regulatory and
results technical
4 ECTS 2 lec., 2 prac. documents
2 lec., 2 prac.,
5 ECTS
5ECTS
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MEGITIO4 | OFATIZ06 | MSSHA22305 [ MBAILZSI0 FM23505 OPVOEK24705
Engineering Physical Legal basis of | The basis of | Civil defense / Comparison and
and computer | basics of metrology conformity TBA23505 calibration of
graphics  [measurements | standardization | assessment Basics of measurng
2 lec., 2 prac. | 3 lec., 3 prac. [and certification | 2 lec., 2 prac., medical instruments
! knowledge 2 O'VMTU24705
6 ECTS TITSTOQT2230 3 ECTS lec.. 2 prac. Methods of
4 ECTS 3 metrological
Technically 5 ECTS ispection of
legal analysis of measuring
the regulatory instruments
system 2 lec., 2 prac.
2 lec., 2 prac.
5 ECTS
5 ECTS
YE21105 MAZRI4 MAZEL4 MAZE14
Introduction to Qualification Qualification Qualification
the specialty practice practice practice
MS21105 3 ECTS TECTS 2ECTS
Metrology and
standardizatio
i
2 lec., 2 prac.
5 ECTS
DA4R05
State attestation
5 ECTS
12 lec.+ 12 | 12 lec. + 12 12 lec. + 10 10 lec. +12 | 12,5lec. +8 10 lec. + 6 12 lec. + 11 10 lec. + 10
prac. + 2 lab. | prac. + 2 lab. | prac. + 2 lab. =| prac. + 2 lab. | prac. + 2 lah. | prac. + 2 lab. | prac. + 1 lah. = prac. = 20
+2sem. =28 [+ 2sem.= 28| 24 ho/week =24 h/week [+ 1,.5sem =24|+ 2 sem.= 20| 24 h./week h./week
hweek h./week h./week h./week
7 exams 6 exams 6 exams 6 exams, 6 exams, 5 exams, 6 exams, 5 exams,
1 practic | X course work| 1 course 1 course work,
report work, 1 practic
1 practic report,
report State
attestation
3 ECTS 30 ECTS 30 ECTS 3 ECTS I ECTS 30 ECTS JNECTS 0 ECTS
Total
Component | Component | Component by | Component | Component | Component | Component by | Component by
by selection | by selection selection by selection | by selection | by selection selection selection
SECTS |0 ECTS (0%) 10 ECTS 0 ECTS YECTS 15 ECTS 10 ECTS SECTS
(16,6%a) (33,3%) (0%%) (30 %), (50%), (33.3%) (16,6%)
Component
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According to the documentation provided on the programme’s website, the following ob-
jectives and learning outcomes (intended qualifications profile) shall be achieved by the
MMSQ:

LO 1. Capable of participating in scientific seminars, conferences, and symposiums, devel-
oping research projects; acquiring skills in conducting scientific and applied research, pro-
cessing experimental results, and making scientifically justified conclusions based on them,
as well as preparing and editing scientific articles

LO 2. Laws and principles of teaching special subjects, criteria for choosing educational con-
tent, teaching methods and tools, information technologies of teaching, development of
teacher's educational normative documents and methodical works; the structure, laws and
principles of the teaching process of special subjects, methods and means of attracting stu-
dents' attention and increasing the effectiveness of training, mastering the skills of organ-
izing and conducting training forms.

LO 3. Able to participate in scientific seminars, conferences and symposiums, development
of scientific projects; to acquire the skills of conducting scientific, applied research, pro-
cessing the results of experiments and drawing scientifically based conclusions on their
basis, preparing and editing scientific articles;

LO 4 Able to know Qualimetry, quality management, classification of tasks and methods,
guality system and product quality management, control of quality requirements, qualita-
tive analysis algorithm, qualitative scales can make decisions;

LO 5 Able to use technology of working with automated measuring tools, intellectuall meas-
uring tools, sensors, instruments and main components, software of intelligent measuring
systems, analysis of structural parts, converters of intelligent measuring tools, intelligent
measuring knows and can use systems software, automated and intellectuall measurement
tools;

LO 6. Have an idea and knowledge about product quality and quality system, quality re-
quirements and descriptions, the scientific basis of implementing the technical regulation
system in practice, able to analyze the requirements of general and special technical regu-
lations, standards development stages.

LO 7. Can apply experiment planning, principles of experiment plan, theoretical basis of
scientific research methods and analysis and the importance of mathematical modeling
basis, processing of scientific results and writing reports, correlations, experimental data
processing methods, prediction, theoretical generalization.

76



0 Appendix: Programme Learning Outcomes and Curricula

LO 8. Able to explain key concepts related to metrology, technical regulation, standardiza-
tion and conformity assessment activities. Able to develop and maintain national standards
and technical regulations on the basis of the main legal laws and documents relevant to
the activity.

LO 9 Able to know patent system in scientific and technical development, patent-legal as-
pects of international scientific-technical cooperation and the basics of patent-licensing
laws in force in Uzbekistan and other countries, working with patent documents, conduct-
ing information searches and methods, licensing bases, assessment of compliance can use
normative and scientific-technical documents related to;

LO 10. Can measure quantities, classify measuring instruments according to their accuracy,
store size standards, use standards and obtain results, centralized and decentralized sizes
and requirements for their creation, storage, and storage facilities, international compari-
son of standards.

LO 11. Able to know transfer of units of magnitude, standards of units of magnitude, types
of standards, creation of standards, storage and transfer of units, measurement of quanti-
ties, classification of measuring instruments according to their accuracy, storage of stand-
ards of quantities, use of standards and obtaining of results, storage of standards, applica-
tion to storage buildings can make decisions on the requirements;

LO 12. To have knowledge about the basic concepts, procedures and participants of the
certification of civil aviation equipment, to fill out working documents during the certifica-
tion process, to be able to apply the aviation rules that regulate the certification procedure
and airworthiness standards of different categories of aviation equipment;

LO 12. To have knowledge about the basic concepts, procedures and participants of the
certification of industrial products, to fill out the working documents during the certifica-
tion process, to apply the certification procedure and the rules regulating the standards of
various categories of industrial equipment.

LO 13. Able to know how to use modern information technologies in practice and how to
effectively use engineering and technical knowledge in conducting scientific practice and
processing the results of experiments and making scientifically based conclusions based on
them.
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The following curriculum is presented:

Preparation and protection of
research work and masier's

Preparation and protection of
research work and master's

1 semester | 2 semester | 3 semester 4 semester
Scientific activity 50%
ITIMDT1434 ITIMDTi434 ITIMDTi434 ITIMDT1434

Preparation and protection of
rescarch work and master's

Preparation and protection of
research work and master's

Legal bases of metrology,
technical regulation,
standardization and

Theoretical foundations of
automated and intellectual
measuring instruments

thesis thesis thesis thesis
4 ECTS
4 ECTS 10 ECTS 16 ECTS
IPI1312 IFIi3nz P13z 1AZ410
Scientific and pedagogical Scientific and pedagogical Scientific and pedagogical | Scientific practice (internship)
waork work work 10 ECTS
4 ECTS
4 ECTS 4 ECTS
DAZ404
Stale aflestation
4 ECTS
Compulsory subjects 38%
ITMI1104 KSBNA1206 MFOM2304
The methodology of scientific |  Theoretical foundations of Methodology of teaching
research qualimetry and Cuality special subjects
2 lec., 2 prac. Management 4 prac.
2 lec., 2 prac.,
4 ECTS | course work 4 ECTS
6 ECTS
MTJTSSS0ALLDG AIDVNALZDG STITSBO2306

The role of standardization
and technical regulation
systems in quality

Patenting, heensing
and certification

Organization and planming of
the experiment

ceriification 2 lec., 2 prac. management
2 lec., 2 prac. 2 lec., 2 prac.
6 ECTS
6 ECTS 6 ECTS
PLS1104 ERITA1310 ERITA1310

Organization and planming of
the experiment

2 lec., 2 prac. 2 lec., 2 prac. 2 lec., 2 prac.
4 ECTS 4 ECTS 6 ECTS
Compunent by selection 12%:
KEBOD'ULALLOS AKTSOAS12DG
Measurement standards and Certification of aviation
scientific basis for the transfer cquipment
of the stze of units /
EHOUTIALIOS SMS1206
Scientific basis of systems of Certification of industrial
generation and transmission of products
standards 3 lec., 3 prac.
¥ lec., 3 prac.,
6 ECTS
R ECTS
9 lec. + 9 prac. = 9 lec. + 9 prac. = 18 h/week, | 4 lec. + 8 prac. = 12 h/week
18 hu/week
4 exams 4 exams 3 exams 1 practic report,
| course work | course work State attestation
30 ECTS I ECTS I ECTS 30 ECTS
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