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Abstract: This article provides a comprehensive analysis of modern criteria for assessing cognitive
competencies and the potential of TRIZ (Theory of Inventive Problem Solving) technologies in this process.
Cognitive competencies encompass an individual's mental activities, creative problem-solving abilities,
analytical thinking, and decision-making skills. The article examines the primary criteria for evaluating
cognitive competencies, the systemic approaches of TRIZ, and its applications in education, industry, and
innovation. TRIZ tools such as the contradiction matrix, ARIZ (Algorithm for Inventive Problem Solving),
resource analysis, and the system operator are explored as effective instruments for optimizing cognitive
processes, fostering creative thinking, and addressing problems efficiently. Additionally, the article discusses
the future prospects of TRIZ in developing and assessing cognitive competencies in education, as well as its
advantages in individual and team-based problem-solving,
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Anotatsiya: Ushbu maqola kognitiv kompetensiyalarni baholashning zamonaviy mezonlari va
TRIZ (Ixtirochilik muammolarini hal qilish nazariyasi) texnologiyalarining ushbu jarayondagi
imkoniyatlarini keng ko‘lamda tahlil giladi. Kognitiv kompetensiyalar insonning agqliy faoliyati,
muammolarni ijodiy hal qilish, andlitik fikrlash va qaror qabul qilish qobiliyatlarini o'z ichiga oladi.
Maqolada kognitiv kompetensiyalarni baholashning asosiy mezonlari, TRIZning tizimli yondashuvlari,
uning ta’lim, ishlab chigarish va innovatsion sohalardagi qo‘llanilishi atroflicha yoritiladi. TRIZning
ziddiyatlar matritsasi, ARIZ algoritmi, resurslarni tahlil gilish va sistemali operator kabi usullari kognitiv
jarayonlarni optimallashtirish, ijodiy fikrlashni rivojlantirish va muammolarni samarali hal qilishda
muhim vositalar sifatida ko‘rib chigiladi. Maqola TRIZ texnologiyasining ta’lim sohasida kognitiv
kompetensiyalarni rivojlantirish va baholashdagi kelajakdagi istigbollarini, shuningdek, jamoaviy va
individual muammolarni hal gilishdagi afzalliklarini muhokama giladi.

Kalit so‘zlar: kognitiv kompetensiyalar, TRIZ texnologiyasi, ijodiy fikrlash, analitik qobiliyatlar,
muammolarni hal gilish, tizimli yondashuv, ta’lim, innovatsiya, ziddiyatlar matritsasi, ARIZ.
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AHHOTAUMA: JaHHas cmambs NOC8AUeHA 8CECMOPOHHEMY AHA/AU3Y CO8PEMEHHbIX
Kpumepues oyeHKU KOZHUMUBHbIX KomMhemeHyull u 8o3moxcHocmetl mexHoaozuli TPHU3
(Teopusi peweHuss uszobpemameabckux 3adavy) 6 3mom npoyecce. KozHumugHble
KOMNEmMeHYUUu BKANYaKwm 8 cebsi UHMeAAEeKMYa/abHYyK 0esime/bHOCMb 4e/108€Kd,
CNOCOGHOCMU K MBOPYECKOMY peuleHUr npobaeM, aHaAumu4eckoe MbvlulieHue U
npuHsmue peweHull. B cmamve nodpobHo paccmampuearomcsi 0CHO8Hble Kpumepuu
OYEeHKU KOZHUMUBHbIX KoMnemeHYyull, cucmemHble nodxodvt TPHU3 u ux npumeHeHue 8
06pa3zoeaHuu, npouzgodcmee u UHHOBAYUOHHbIX cepax. Takue memodvl TPHU3, kak
Mampuya npomusopevull, a/n20pumm peuwleHusi usobpemamesavbckux 3aday (APHU3),
aHa/au3 pecypcos U CUCMEeMHbIlU onepamop, paccmampuearomcsi Kdk B8adXdCHble
UHCMpPYMeHmMbl 0151 ONMUMU3AYUU KOZHUMUBHbIX NPOYeccos, pa3sumus meop4ecko20
MblWAEHUS U 3hheKmUB8HO20 peweHuss npobsaem. Cmamuvsi 06¢cyxrcdaem nepcneKkmuebol
ucnosv3oeaHust mexHosozuti TPHU3 6 pazgeumuu u oyeHkKe KOZHUMUBHbIX KOMNemeHyull 8
obpasosamenvHoOl cgepe, a makice ux npeumywecmea 8 UHOUBUJYAAbLHOM U
KO/1/1eKMUBHOM peuleHuu 3a0adu.

KiroueBsble cj10Ba: Ko2HUMUBHbIE KoMnemeHyuu, mexHosaoz2usi TPU3, meopueckoe
MblU/AEHUe, aHaaumuyeckue cnocobHOCMu, pewleHue npobsem, CUCMeMHbIU Nnodxoo,
0bpasoeaHue, UHHo8ayuu, Mampuya npomusgopeyuii, APU3.

INTRODUCTION

In the modern world, cognitive competencies are regarded as a cornerstone of an
individual's intellectual potential, problem-solving capabilities, and creative approaches.
The rapid pace of scientific and technological progress, the acceleration of information
flows, and the conditions of global competition have significantly increased the importance
of cognitive abilities. These competencies not only contribute to personal success but also
play a critical role in enhancing team and organizational efficiency. Cognitive competencies
include a range of skills such as knowledge acquisition, analysis, synthesis, creative
problem-solving, and effective decision-making. These abilities are vital in educational
systems, industrial processes, and innovative projects, serving as a foundation for the
advancement of modern society. Assessing cognitive competencies is a key tool for
identifying an individual's intellectual potential, determining their developmental
trajectories, and optimizing educational and industrial processes. Traditional assessment
methods, such as tests, situational tasks, and simulations, evaluate specific aspects of
cognitive abilities but often face limitations in systematically fostering and assessing
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creative thinking. This necessitates innovative approaches to evaluating cognitive
competencies. In this context, TRIZ (Theory of Inventive Problem Solving) technology
offers significant opportunities for both developing and assessing cognitive competencies.

Developed by Genrich Altshuller, TRIZ is a methodology designed to systematically
solve problems, resolve contradictions, and generate innovative solutions. Widely applied
not only in engineering and technical fields but also in education, management, and
innovative projects, TRIZ's primary advantage lies in its systemic and universal approach.
This makes it an effective tool for optimizing cognitive processes, fostering creative
thinking, and efficiently addressing problems. This article is dedicated to a comprehensive
analysis of modern criteria for assessing cognitive competencies and the potential of TRIZ
technologies in this process. It thoroughly explores TRIZ's core methods, their role in
evaluating cognitive competencies, and their future prospects.

The assessment of cognitive competencies relies on several key criteria, including
analytical thinking, problem comprehension and adaptability in solving problems,
creativity level, information processing speed, decision-making efficiency, and self-
management skills. Analytical thinking refers to an individual's ability to analyze problems,
identify their root causes, and draw logical conclusions. Tools such as Raven's Progressive
Matrices, the Wechsler Intelligence Test, or other cognitive assessments are widely used in
this process. These tests evaluate an individual's capacity for logical reasoning, identifying
root causes, and analyzing information. Creativity assessment, on the other hand, employs
methods such as the Torrance Tests of Creative Thinking, open-ended questions, and tasks
designed to address problems from multiple perspectives. These methods gauge an
individual's ability to generate novel solutions and creatively tackle problems.

However, traditional assessment methods often cover only a portion of cognitive
processes and may not provide sufficient support for systematically developing creative
thinking. This is where TRIZ technology emerges as an innovative approach to assessing
and developing cognitive competencies. TRIZ's core components such as the contradiction
matrix, ARIZ (Algorithm for Inventive Problem Solving), resource analysis, the system
operator, and the 40 inventive principles offer extensive opportunities for evaluating
cognitive competencies. The contradiction matrix, for instance, enables the identification of
internal contradictions within a problem and applies generalized principles to resolve
them. For example, in an engineering project, a contradiction between increasing resource
use and reducing costs can be analyzed using the contradiction matrix to find an optimal
solution. This process enhances individuals' cognitive adaptability and fosters new
approaches to problem-solving. The concept of the 'Ideal Final Result'" (IFR) holds
particular significance in assessing cognitive competencies. The IFR encourages individuals
to solve problems in the most optimal way, using minimal resources while achieving
maximum efficiency. For instance, in educational settings, assigning students tasks based
on the IFR allows for the evaluation of their problem analysis, effective resource utilization,
and ability to develop innovative solutions. This process assesses individuals' creative
thinking, problem comprehension, and systemic approach capabilities. The IFR also aids
individuals in systematically analyzing cognitive processes and focusing on the most
critical aspects of a problem. For example, a student solving a problem based on the IFR




SCIENTIFIC ASPECTS AND TRENDS IN THE FIELD OF SCIENTIFIC RESEARCH
International scientific online conference

learns how to use resources efficiently, thereby enhancing their cognitive adaptability.
TRIZ's 'cause-and-effect chain" analysis is another critical tool for assessing cognitive
competencies. This method helps identify the root causes of a problem and systematically
eliminate them. For example, in an industrial process where a malfunction occurs, cause-
and-effect chain analysis identifies the underlying causes, allowing for the evaluation of
individuals' abilities to analyze these causes and develop solutions. This process tests
individuals' analytical thinking skills and determines their level of deep problem
comprehension. Additionally, cause-and-effect chain analysis fosters individuals' abilities to
systematically analyze problems and apply logical approaches to their resolution. TRIZ's
resource analysis method plays a significant role in assessing individuals' abilities to
effectively utilize available resources. This method evaluates how individuals use resources
(such as time, information, technological tools, and human resources) to complete a specific
task and how they optimize these resources. For instance, in an engineering project,
resource analysis evaluates individuals' abilities to effectively use available materials and
technologies. This process assesses individuals' information processing speed, problem
analysis, and creative solution development capabilities. The resource analysis method
identifies individuals' abilities to maximize the use of available opportunities and enhances
their cognitive adaptability.

TRIZ's "40 inventive principles’ serve as a vital tool for developing individuals'
abilities to view problems from different perspectives and generate novel solutions. For
example, the 'combination’ principle tests individuals' abilities to integrate various
resources or processes to create new solutions. The "preliminary action" principle evaluates
individuals' abilities to anticipate problems and take preventive measures. These principles
enhance individuals' cognitive adaptability and foster creative thinking. For instance, in an
engineering project, applying the 'combination" principle allows individuals to integrate
different technologies to develop a new product, demonstrating their innovative
capabilities.

The ARIZ algorithm provides a systemic approach to assessing cognitive
competencies. This algorithm facilitates step-by-step problem-solving and tests
individuals' analytical, creative, and systemic thinking abilities. Through ARIZ, individuals
learn to identify problems, resolve contradictions, and develop optimal solutions. For
example, using the ARIZ algorithm, individuals identify the core contradiction of a
problem, utilize resources to address it, and develop the most effective solution. This
process enhances individuals' decision-making efficiency and optimizes cognitive
processes. The ARIZ algorithm fosters individuals' abilities to systematically analyze
problems and apply logical and creative approaches to their resolution. TRIZ technology is
not only applicable to assessing individual cognitive competencies but also to evaluating
team competencies. In team-based problem-solving, TRIZ's 'functional analysis" method is
used to assess team members' collaboration abilities, cognitive adaptability, and problem-
solving efficiency. For example, in an industrial process, when team members use functional
analysis to address a specific problem, their individual cognitive abilities and the team's
overall efficiency are evaluated. This process identifies team members' collaboration
capabilities and cognitive adaptability. Additionally, functional analysis tests the team's




SCIENTIFIC ASPECTS AND TRENDS IN THE FIELD OF SCIENTIFIC RESEARCH
International scientific online conference

ability to identify and optimize the core functions of a problem. In the field of education,
TRIZ technology is instrumental in developing programs aimed at enhancing cognitive
competencies. By assigning TRIZ-based tasks to students, their creative thinking, problem-
solving, and systemic approach abilities are developed. For example, when students are
tasked with solving a problem using the contradiction matrix or ARIZ algorithm, their
cognitive processes are analyzed, and their ability to develop creative solutions is assessed.
This process facilitates the integration of innovative approaches in educational institutions
and supports the development of students' cognitive competencies. For instance, assigning
TRIZ-based projects to engineering students fosters their ability to systematically analyze
problems and develop innovative solutions.

One of the key advantages of TRIZ technology in assessing cognitive competencies is
its systemic and universal nature. This technology can be applied across various domains,
including education, industry, engineering, management, and innovative projects. For
example, in industry, TRIZ is used to evaluate employees' problem-solving abilities and
foster their innovative potential. Additionally, TRIZ's systemic approach plays a crucial
role in automating and optimizing cognitive processes. In engineering, for instance, TRIZ is
used to analyze project optimization processes and assess employees' cognitive abilities.
The universal nature of TRIZ enables its application across diverse fields, opening new
prospects for assessing cognitive competencies. Another significant aspect of TRIZ
technology is its long-term impact on developing cognitive processes. Through TRIZ,
individuals not only learn to solve problems but also to anticipate and prevent new issues.
This process enhances individuals' cognitive adaptability and systemic thinking abilities.
For example, in education, TRIZ-based programs help students systematically analyze
problems and develop innovative solutions. In industry, TRIZ fosters employees' innovative
potential and facilitates the adoption of systemic approaches. Additionally, TRIZ's
application in assessing cognitive competencies helps identify and address individuals'
errors. For instance, the system operator method enables individuals to analyze problems at
various levels—micro, macro, and systemic enhancing their systemic thinking abilities and
their capacity to view problems in a broader context. Similarly, the functional analysis
method tests individuals' abilities to identify and optimize a problem's core functions.

Conclusion

Assessing cognitive competencies is of paramount importance in modern education
and industry, as it helps identify individuals' intellectual potential, creative thinking, and
problem-solving abilities. These competencies play a critical role in developing intellectual
potential, optimizing educational processes, and implementing innovative projects. TRIZ
technology offers a systemic and innovative approach to this process. Tools such as the
contradiction matrix, ARIZ algorithm, resource analysis, system operator, and 40 inventive
principles ensure precision and efficiency in assessing cognitive competencies. Through
TRIZ, individuals' analytical and creative thinking abilities are developed, problem-solving
processes are optimized, and a foundation for generating innovative solutions is
established. The advantages of TRIZ in assessing cognitive competencies are evident in its
systemic and universal nature. This technology can be applied across various domains,
including education, industry, engineering, management, and innovative projects. In
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education, TRIZ-based programs foster students' creative thinking and problem-solving
abilities. In industry, TRIZ enhances employees' innovative potential and facilitates the
adoption of systemic approaches. For example, in engineering projects, TRIZ is used to
evaluate employees' problem-solving abilities and analyze project optimization processes.
In the future, broader application of TRIZ technology in education and industry can make
the development and assessment of cognitive competencies more effective. In educational
institutions, implementing TRIZ-based programs fosters students' creative thinking and
problem-solving abilities. For instance, TRIZ-based tasks help students systematically
analyze problems, resolve contradictions, and develop innovative solutions. In industry,
TRIZ enhances employees' innovative potential and facilitates the adoption of systemic
approaches. The universal nature of TRIZ enables its application across diverse fields,
opening new prospects for assessing cognitive competencies. The future development of
this technology will further enhance the processes of assessing and developing cognitive
competencies, contributing to the advancement of modern society's intellectual potential.
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