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Technological audit in the system of optimization of innovative activity

Abstract:

Object: The need for technological audit is growing as the development of mergers and acquisitions, the emer-
gence of plans for the development of industries due to the development of new technologies and the emergence of new
tasks for Kazakhstan enterprises. The relevance of technological audit is due to the high degree of depreciation of fixed
assets, which contains significant risks.

Methods: Methods of cognition — generalization, comparison, classification, observation, description and detail-
ing, and methods of statistical analysis; the methods of scientific research based on the axiomatic method and the meth-
od of generalization and classification.

Results: The article discusses the theoretical aspects of technological audit as an internal part of the audit of the
enterprise. The authors indicate that technological audit concerns the analysis of technologies, experience, products and
knowledge that are available at the enterprise and that can potentially be commercialized.

Conclusions: The main purpose of the technological audit is revealed: collection, systematization, analysis and
comprehensive assessment of information, issuance of recommendations and proposals for rationalizing the use of pro-
duction facilities of the enterprise based on the results of the assessment. The article presents the general structure and
main stages of technological audit. The use of direct and indirect indicators for the evaluation of technologies and pro-
duction systems is shown.

Keywords: technological audit, industry, innovation, state audit, internal and external audit, legislative and regula-
tory acts, state financial control, experience of foreign countries, public administration system.

Introduction

The innovative potential of the state, covering the complex of material and production, intellectual,
technological resources that are needed for the implementation of innovative activities, refers to the category
of state wealth. The national innovation strategy must be based on the principles of recognizing the leading
model of innovative formation of the country’s economy, the effective use of its own technological potential
and intellectual property.

In our country, the appeal to market views has sown a newfound position towards intellectual belong-
ing, as if to a huge economic and technological potential that can guarantee the development of the country's
economy. For effective financial growth, the industry must organize a stable and self-developing mechanism
that causes the application of innovations and ensures their effective use.

As an effective mechanism for changing the investment climate and activating innovation policy in the
technological and industrial sphere, it can designate a technological audit. technological audit allows you to
foreshadow the trading opportunity of newly minted developments, to manage the entire process of promot-
ing technologies to the markets. In Kazakhstan, the concept of performing technology audits and teaching t-
managers about the trade application of intellectual property is being developed. the transformation of tech-
nological developments into an innovative product suitable for production and the market seems to be one of
the most labor-intensive stages that combine science with the consumer. We still have little skill in managing
technology entrepreneurship, there are no suitable technologies and regulatory materials that regulate the
application and evaluation of the highest technologies during their commercialization. For a technological
audit for the priority selection of innovative plans, it seems to be the main condition for optimizing innova-
tive activity in this area.

* Corresponding author’s e-mail: gulnurraihanova@mail.ru
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Hypothesis. We proceed from the fact that, based on an analysis of the current socio-economic situation
in the Republic of Kazakhstan, a technological audit for the priority selection of innovative projects is the
main factor in optimizing innovative activities in this area.

Literature review

Audit is an independent documented control by auditors and audit organizations of financial statements
and other documents of economic entities in order to assess the veracity of financial and economic opera-
tions, their compliance with state legislation, focused on protecting the interests of owners, detecting assis-
tance to economic entities in increasing the economical productivity of their activities.

British scientist R. Dodge believes that «an audit is an independent control and expression of judgment
on the economic report of an enterprise».

An important way to assess the possibilities of innovative formation of an organization, its current tech-
nological state and health is a technological audit. Technological audit of a company is an audit of techno-
logical processes, methods, methods and procedures used in an organization to assess their effectiveness and
efficiency.

According to Adams, “an audit can be defined as an activity that provides a necessary service to a com-
pany in order to confirm the apparent likelihood of a published financial statement of a limited liability com-
pany”. To determine the essence of technological audit, we consider the existing definitions given by various
authors.

Technology audit refers to the analysis of technologies, the analysis of experience, goods and
knowledge that is in a research institute, laboratory, institute and which may possibly be commercialized. In
our opinion, such an establishment is a little incomplete, for no reason as a technological audit can be carried
out not only at an institute, laboratory, university, but also in all kinds of organizations.

According to M. Duhamel, P. Franzetti, a technological audit is an operation for an objective assess-
ment of the innovative potential as an object of technology transfer. A common feature of the three above
definitions is «assessment» — one of the main data of the audit. In a recent manual, technology audit refers
to a complex study of an organization focused on discovering technologies and making an unbiased assess-
ment of their potential as a technology transfer target.

The characteristic specificity of the provided definition is that technology audit is focused not only on
assessing the potential of innovations, but also on conducting a complex examination of systems in order to
discover technologies and assess their potential.

According to the technology audit manual, a technology audit is the discovery of a technology suitable
for transfer or international technology cooperation. The imperfection of this definition, in our opinion, is
that the assessment of the potential of innovations is not considered.

Technological audit B.S. Old, describes as an activity aimed at the commercialization of academic re-
search, the assessment of innovative activities of enterprises from a financial point of view through the anal-
ysis of technologies, experience, features of products researched or available in enterprises that are special-
ized for implementation.

In our opinion, this definition seems to be quite complete, as it covers the key goal of a technology audit
and lists its key characteristics.

The Law of the Republic of Kazakhstan «On State Support for Innovation Activities» describes the
opinion «innovation and technology audit», which means a unified analysis of the level of technological
formation of the company and its innovative potential.

The main purpose of technological audit is to collect, systematize, analyze and comprehensively evalu-
ate information, issue recommendations and proposals for rationalizing the use of production capacity of an
enterprise based on the results of an assessment.

Summarizing the above approaches to the interpretation of the definition of «technological audit», we
propose to understand the technological audit as an independent, documented, unified assessment of the or-
ganization, the purpose of which is to establish the value of the technological formation of the organization,
identify schemes and impartially put their potential as an object of technology transfer.

A technology audit is a research method focused on assessing (a) technological capability, (b) opera-
tions, and (c) the needs of the small and medium business or organization. In addition, it is a method of un-
covering strengths and weaknesses by characterizing and evaluating the company's key know-how (market-
ing, management, finance, human resources, etc.). This is an analysis process that leads to clear proposals
(action plan).
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Technology audits are drawn up by external consultants in close collaboration with company manage-
ment and personnel. Its base is supposed to have a structure: collection of information — investigation —
compilation — report.

Then effectively ending it will lead to the intention of actions leading to scientific and technical im-
provement, the acquisition of important technologies and / or experience. This is a good starting point for the
further formation of the firm, provided that it is laid out by highly experienced consultants and thoroughly
accepted by the management of the company. It should be emphasized that the technological audit itself can-
not solve the basic problems, i.e. bring immediate benefits, correct errors and eliminate coordination difficul-
ties.

The overall objective of technology audit is to assess the ability of companies and organizations to inte-
grate new technologies, work with technology partners and preferably determine what they need in order to
effectively integrate these technologies into the company.

In particular, technology audit should allow characterizing the innovation needs of SMEs from different
points of view:

— Designation of products/markets, ensuring the competitive and stable progress of the company;

— Scientific and technical areas that call for attention: automation, information technology, biotechnolo-
gy, chemistry, packaging, etc.

— Functions/problems of a corporate nature that call for innovative solutions: performance, quality, en-
ergy, ecology, agility, etc.

— Status of technology transfer, such as: training, partnerships for technology formation (national and
international), technical assistance, intellectual property rights, subsidies, etc.

— Sources and channels of innovation that can be used and relationships that can be developed: custom-
ers, suppliers, industrial centers, universities, experimental laboratories, etc.

There are no «universal» stereotypes for performing a technology audit. although the overall structure
consists of:

A. Preparatory work:

— Gathering fundamental information about the firm, sector, relationships with other firms and technol-
ogy providers.

B. General abbreviated diagnosis:

First interview/visit to the firm to convene corporate data, either based on a pre-set questionnaire tex-
ture, or based on an open survey (usually with the general manager of the company);

— Consideration of data/initial diagnosis;

— Brief presentation of the initial diagnosis to the head (s) of the SME, reaction, discussion, conclusion
on topics for a more complete analysis;

C. Further information collection with additional interviews, depending on the subject chosen, covering:

— Management / administration (organization- strategy — investments);

— Production operations (productivity — material flow / flow diagram — flexibility — automation —
maintenance — safety);

— R&D department (subjects of interest — type of R&D activities — internal / external R&D);

— Quality department (organization — standards — quality control procedures);

— Human resources management (capabilities — availability — continuous education/training);

— Marketing / Sales (marketing plan — marketing strategy — market share -competitors — distribution
points — use of information technologies for sales);

D. Summary report on the analysis of data and on the synthesis leading to an action plan for resolving
specific technological problems as surfaced from the technology audit.

E. Presentation of the report to the firms’ management board, validation of conclusions, finalization of
the action plan.

F. Follow up visits (of the consultants) and discussions with management on the implementation of the
action plan by the SME.

Alternative solutions to the technology audit could be:

1. Self-evaluation audit, technique to be implemented by the firm itself without the help of an outside
expert. This technique would normally lead to the decision for the firm to follow up and continue with a
normal technology audit.
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2. Benchmarking, where an analysis of the company strengths and weaknesses is performed, a technol-
ogy profile is established and it is then compared with leading companies in the sector and / or an average (a
norm) of companies in the sector. This technique requires that the experts carrying it out have in their pos-
session available data needed in order to perform the comparison.
3. Innovation Management Audit, methodology for auditing and providing action plans concerning
company management issues (strategic planning, human resources development, marketing, etc.)
The expected results from a carefully conducted technology audit mainly concern:
— Complete and comprehensive analysis and evaluation of the requirements of the firm for its sustaina-
ble growth;
— Through impartial SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis, by an experi-
enced expert;
— Opportunity spotting for new products / new services / new technologies / new markets;
— Networking with technology suppliers, technological sources, other companies;
— Possible assessment of technology portfolio, intellectual property rights;
— Investigation and identification of potential funding mechanisms;
— Sign-posting to innovation and technology transfer networks for technological development through
cooperation in international and national R&D programs;
— Introduction to new sources of funding.

Methods

The methodological basis of the study was such general scientific methods of cognition as generaliza-
tion, comparison, classification, observation, description and detailing, as well as methods of statistical anal-
ysis. Using these methods allowed us to make theoretical generalizations and formulate specific recommen-
dations on technological audit.

Results

In recent years, which are characterized by the rapid development of technology, which has the charac-
ter of a socio-technological revolution, the role of technological auditing in the activities of any organization
has increased significantly.

A schematic view of the steps that are normally followed while carrying out a technology audit is
shown and described below in Figure 1:

Company Decision for TA Presentation/Discussion Implementation Action Plan
| |
ISelection of Service Provid- — End Presentation/Discussion
Service Provider — Further Diagnosis Finalization of Action Plan
[
Collection of basic information More Visits ~ Establish Monitoring System
on Company - Sector Generalist - Specialist
Company Visit/Short Diagno- — Data Collection Implementation of Action Plan
— Data collection — Data Analysis
— SWOT Analysis — Solutions
|
— Data Analvsis
— Ret)lort

Figure 1.The steps of technology audit

Note — compiled by the author based on sources
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Also proposed audit steps are presented in Table 1. It also contains tools used per step for the proper
implementation of the technique. Of course many of the service providers have their own tools, but these do
not differ significantly.

From the level of material and technical base of the enterprise, the degree of use of its production poten-
tial depends on all the end results of management, in particular, the volume of output, the level of its cost,
profit, profitability, financial condition, etc.

Table 1. Steps followed for technological audit

Ne | Steps and specific tools

1 | Desire / wish of firm to carry out technology audit

- Firm may be enticed through promotional campaign from projects such asInnoregio or RIS type programs.

Ne | Steps and specific tools

Selection of intermediary organization / expert to carry out the technology audit

3 | First contact / visit of expert to firm

- Discussion on procedure / benefits of technology audit;

- Presentation of steps.

4 | Preparatory work by expert on collecting basic information on

- The firm;

- The sector.

5 | General short diagnosis

Company interview with questionnaire (example questionnaire with contents in the annex), normally with the
General Manager aiming at

- Collecting general company data;

- Shaping company technology profile;

- Performing a SWOT analysis;

- Identifying technological areas for further analysis.

6 | Data analysis by expert — report on first diagnosis (example report with the contents in the annex)

7 | Presentation of first diagnosis report to General Manager and company management

- Discussion, verification of findings;

-Finalization on the subjects for further analysis with / without additional experts (specialists). Further analysis
may cover issues, such as: Production operations, R&D, Quality, Product Development, Human Resources
Management, etc.

8 | Additional visits / interviews to department heads, as chosen in step 7. These visits may be done either by the
generalist, the specialist or jointly

- The advisors may have their own methodology, but typical areas are used.

9 | Final report of the technology audit, compiled by the experts, which should cover:

- Subjects analyzed;

- Methodology used;

- Problem areas identified;

- Solutions proposed by the expert (s);

- Steps to be taken for implementing the solutions (action plan).

10 | Presentation of report by expert (s) to company management aiming at:

- Discussing issues identified;

- Discussing solutions proposed / identifying alternative solutions;

- Discussing / finalizing action plan;

- Setting up a monitoring system for plan implementation with / without the aid of the experts.

Note — Designed by the author according to the Technology Audit — A tool for Change? (Davies, L.B., Duff, E.J.)

The methodological basis of the work performed was an integrated and systematic approach to the re-
search, general scientific methods of structural and factor analysis, synthesis, classification and systematiza-
tion as applied to the problems of technological audit of innovation activities in the scientific, technical and
industrial sphere.

Thus, it is possible to single out the following benefits from conducting a technology audit for a com-
pany:

— the company receives an action plan;

— prepared recommendations helps it to improve its business, expand connections, develop new markets

and, thus, leads to an increase in work efficiency.
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There exist a lot of indicators and instruments for evaluating technologies and production systems. In
general they can be divided into direct and indirect ones (Figure 2): indirect indicators for assessing the tech-
nological standard are concentrated on the evaluation of the input, the output or on input/output relations of
the production process. Direct indicators are focused on the evaluation of the process of manufacture itself.
An overview of the most important indirect indicators gives Figure 2.

All these indicators are more or less useful for the evaluation of an individual firm's technological
standard. But they either take account only of single aspects of the technological standard or do not consider
the production system itself-especially indirect indicators that concentrate on the output — and its environ-
ment. Sometimes it seems very difficult to work out such indicators (e.g. unit value of exports and imports,
innovation shift, technological intensity) and to show the connection of an indicator with the value of the
manufacturing system. Finally for most evaluation actors the strategic implications are missing.

Direct indicators [ -ﬁ . -E

@ @ Indirect indicators

Figure 2. Indicators for evaluating the technological standards

Note — compiled by the author based on sources

A lot of technical audits also have been carried out in the past, but they have focused solely on R&D ra-
ther than on technology and the standard of the production system as a whole. Other approaches of a tech-
nical audit are mainly concentrated on the corporation's exploitation of technology and on the construction of
so called historiography. These should show the successes and failures of a companies and its competitors'
investments.

Auditors have developed a tool of technological audit. It integrates some of the indicators described as
well as approaches with industry indicators and supports the development of first steps to improve the strate-
gic position of the firm. The technical audit displays:

— the present technical standard of a company relative to its main competitors and relative to the inter-
national standard of technology;

— the technical standard required by the strategies at SBU (strategic business unit) and/or corporate level;

— ways to get from the present to the planned standard within a given time and cost limit.

Table 2. Examples for indirect technology indicators.

1 Output 2 Input 3 Input/output
4 - Technology intensify 9 - Investment intensify 15 - Energy/out put
5 - Increase of production 10 - Vintage factory 16 - Labour productivity
6 - Unite values of imports/ exports 11 - R&D intensify 17 - Capital productivity
7 - Product life cycle 12 - Skill intensity
8 - Innovation/shift 13 - Wage rate

14 - Technology life cycle

Note — Designed by the author according to the Methodological Guidelines for conducting a series of regional technological
audits of small and medium-sized enterprises (Duhamel, M., Franzetti, P.)

The more detailed the technological audit and the sooner implemented, the greater is the chance to
achieve and/or maintain a leading market position. There is a negative correlation between time and exact-
ness or costs of the results of such a process. This is the reason why we should start at a lower level of exact-
ness of a technological auditing process. As time sees by we have to improve the exactness by learning from
previous audits.

In this regard, technological audit is also considered as:

1. Technological audit is an evaluation, whose results suits have to be written down in a document. This
is the only way to make sure that the results and suggested actions can be controlled after a certain period of
time.

76 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Technological audit in the system of optimization of innovative activity

2. Technological audit is a global evaluation, considering all technical, economical, organizational, eco-
logical and social aspects of production. It should also be an independent evaluation by at least two persons
in order to reflect different points of view.

3. The evaluation must be in a systematic order. The used methods have to be consistent and duplicable.
Only this procedure can guarantee the pre-conditions for a learning process of the people who are involved
into the technological audit.

4. The evaluation has to be periodical to guarantee the necessary continuity of the process. The stronger
the innovation dynamic (the shorter the technology’s and product life cycle) and the stronger the competi-
tion, the shorter is the time between, rite technological audits.

5. Technological audit has three main investigation topics:

— The analysis of technological developments and trends: This analysis should show the potential
chances and dangers (e.g. potential substitutions) which may result out of new technologies. One result of
this activity should be a list of key technologies of an industry.

— The integration of technological development within SBU and corporate strategies: At the very be-
ginning it is important to get knowledge of the technological requirements of the strategies at SBU and cor-
porate level and to visualize the according technological strengths and weaknesses of a company’s produc-
tion system. The evaluation has as a reference the competitors' and the international standard of technology.
The latter may be seen as the current state of the art. An important information source would be the data col-
lected by the analysis of the technological developments and trends. The comparison with the main competi-
tor and with the international standard of technology indicates opportunities and threats. One further task is
to find out synergies which are caused in the overlapping of different capabilities in the field of technology
and which may result in new strategies.

— Tile management of the production system: The findings of the two previous points have to lead to
strategic consequences and new functional policies in the production system.

6. According to this a final point in a technological audit is a plan of action. This plan shows exactly
how priorities are set and responsibilities are distributed within the framework of a detailed and realistic time
schedule. Precisely defined steps (and often unusual ones) have to be taken to benefit from the opportunities
and to solve problems on time.

The next question that arises is that of the responsibility for the technological audit. Who should be in-
volved into the process and how should it he organized?

Technical audit is carried out at least at two levels which mean it has to take into-consideration the pro-
duction manager's point or view the SBU's and/or general manager's point of view in any case.

Only a dialogue between these two levels can establish mutual integration of both points of view and
thus lead to competitive advantage. A «leave it to the experts» approach can have as severe consequences as
if technology and manufacturing is managed only by general management. Frohman suggests that the top
managers responsible for running the company or business should have technical education and work experi-
ence in their industries. Both, general manager and production manager should be comfortable with and flu-
ent in technical topics as well as strategic management. In order to achieve that aim the production manager
often has to increase his management knowledge and the SBU and/or general manager his basic knowledge
about technology and manufacturing. These are the preconditions for an effective dialogue.

At the next stage the communication has to include a dialogue with the chief controller, the marketing
manager etc. in order to assure a sufficient coordination of the functional policies and their integration into
corporate strategy.

The identification of the technological trends and developments and the international technological
standard lies within the range of tasks of the production management. He frequently works in cooperation
with a consultant, the R&D department or a staff of technology experts. The main task of the SBU or general
manager in cooperation with the marketing manager is to identify the leading international competitors.

The next step in the process is to evaluate the technological standard of a company's production system
relative to its main competitors and relative to the international standard. Therefore the SBU or general man-
ager and the production manager have to identify the most important criteria for strengths and weaknesses of
the production system in their industry.

Afterwards they have to weigh the different criteria according to their importance for the competition in
the specific industry. The weighting particularly depends on the stage of development of the production sys-
tem, the strategies aimed at, the resources of the company and the product life cycle. E.g. the flexibility of
the system in the stage of diffusion is not so important as in the stage of saturation.
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Now the SBU or general manager and the product manager separately have to evaluate the production
system relative to the main competitors and relative to the international standard on a scale from 1 to 10. 1 is
the lowest and 10 the highest score to achieve.

Entrepreneurial Vision

v

Corporate Policy
L 4

Technological audit == — Strategy

v

Technological audit - | | Functional Policy

v

— Organization
A 4

I

Corporate culture

NN NN B

Technological audit - | | Execution & Audit

Figure 3. The influence of technological audit on the stage concept of management

Note — compiled by the author based on sources

The relative result shows the priorities for the actions. It should be noted that neither the relative valua-
tion nor the sum of the relative valuations are the most important result of the audit sheet, but are profile
items. They point to weaknesses that need to be improved and strengths that should form the basis for the
strategic positioning of a company or SBU.

The technological audit also influences the stages of management (Figure 3).It follows from the above
figure that the results of the audit largely determine the stage of «strategy development» and «functional pol-
icy». But the technological audit is an integrated part of the general controlling and management audit of a
company or SBU, too.

Now let us have a look at an example of an audit sheet. The SBU and/or general management's attitude
towards the production system may be different compared to that of the production manager. They have to
consider all relations between the company and the environment or between the SBU's and their environ-
ment.

Discussion

Based on the analysis of the current socio-economic situation of the Republic of Kazakhstan and the ur-
gent need to raise the scientific, technical and industrial sphere, which plays a crucial role in the country's
economy and its sustainable development, it is determined that technological audit for the priority selection
of innovative projects and their performers should become the most important factor in optimizing innova-
tion activities in this area. A methodology of technological audit based on the use of information technolo-
gies has been developed, an algorithm for collecting, storing and selecting information on specific technolo-
gies has been proposed, and a comprehensive comparative analysis of commercial proposals based on market
indices has been carried out on the basis of formed matrices of predicted values of multicriteria factors of
innovation.

The proposed economic and mathematical models for analyzing the criteria of novelty of the developed
technologies and methods for analyzing the forecast values of consumer demand for technologies and inte-
gral indicators of innovation quality have the following functionality:

1. Automated collection and storage of information from users of the regional network about high-tech
technologies promoted on the market.

2. Operational assessment of the degree of commercialization of technologies based on the methods of
formalization and processing of automated credentials.

3. The ability to analyze the criteria of innovative developments taking into account the dynamics of
market conditions.

The method of technological audit provides for various modes of operation: using expert data during the
promotion of projects to the market and based on the results of the actual commercialization of completed
projects.

78 BecTHuk KaparaHgmHckoro yHusepcurteTa



Technological audit in the system of optimization of innovative activity

The developed methodology of technological audit can be used:

- predict the commercialization of scientific and technical projects;

- to monitor and obtain operational information on the state of the scientific and technical sphere at en-
terprises of all forms of ownership.

- assistance to research and production enterprises in promoting new technologies to the market.

Technological audit allows you to predict the commercial potential of new developments, manage the
entire process of technology promotion to markets. The main result of the work is the development of a
methodology for conducting technological audit using economic and mathematical models based on infor-
mation technology.

The use of certain criteria for the selection of innovative projects and their performers, established in
the work, should contribute to the optimization of innovation activities.

To systematize innovative projects and facilitate their subsequent technological audit, it is advisable to
use an appropriate data bank.

Conclusions

Activation of innovation activity is a prerequisite for successful competition of Kazakhstan enterprises
in the foreign market, but in this process it is not quality that is most important, but the quality of innovation,
since investing in unpromising projects does not bring any benefit to the company. The number of innovative
work carried out in our country is already quite large, and the use of technological audit in their conduct will
lead to their qualitative improvement.

Based on the analysis of the approaches to the interpretation of the essence of the concept being studied,
the definition of a technological audit is scientifically substantiated, which means an independent, document-
ed, comprehensive assessment of an organization whose purpose is to determine the level of technological
development of an organization, identify technologies and objectively assess their potential as an object of
technology transfer.

The novelty of the proposed definition is to identify, as characteristic features technological audit of
such characteristics as independence and documentation.

This definition, in contrast to the generally accepted ones, makes it possible to justify the purpose of
technological audit.

As part of the technology audit study, its key objective was defined, which is to assess the ability of an
organization to integrate or transfer new technologies. Technology audit allows identify technologies that
have the potential for commercialization, identify ways and means of bringing these technologies to the mar-
ket.
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H.b. KyrThi0aeBa, I'.A. PajixanoBa, P.E. ’Kanaposa, I'.M. Ko:xadatunna, M.H. AkmoJiga
HNHHOBAUSIIBIK KBI3METTi OHTAIAHABIPY “KYyHeciHaeri TEXHOJOTHSIIBIK ayauT

Anoamna

Maxcamuoi: TeXHOIOTHUSAIBIK ayAUTKE JAeTeH KAKETTITIK Oipiry MeH KYThUTY, )KaHa TEXHOJOTHUIApABIH JaMyblHa
KOHE Ka3aKCTaHJBIK KOCITOPBIHIAp YINiH JKaHa MIHIACTTEPiH Maiiga OOdyblHA OalTaHBICTHI CAANAPIBIH JaMy
JKOCTIAPITAPBIHBIH Maiiia OoMybIHa Kapail ecyae. TeXHOMOTHSUIBIK ayUTTiH ©3EKTUTIr HETi3Ti KYpalgapAblH TO3YBIHBIH
JKOFapBI JACHTeHiHe HET13eIreH, Oy alTapIIbIKTal ToyeKenIep i KaMTHIbI.
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O0dici: ABTopnap KaJIbliay, CaJbICTEIPY, XKIKTey, OaKbuIay, CUIIaTTay JKOHE HaKThUIay CHSKTHI TAaHBIM 9JiCTEpiH,
COHBIMEH KaTap CTaTUCTUKAJIBIK TalIay SiCTEPiH KOJAAHIbI. FBUIBIMU 3epTTey 9/1icTepi aKCHOMATHKAIIBIK 9JIICKE JKOHE
JKQJIITBUIAy MEH XKIKTEY 9JIiCiHe HEeTi3/IelTeH.

Kopvimuinovr: Makanaga KOCIOPBHIH ayauTIHIH 1mIKi OeJliri peTiHAe TEeXHOJOTHSUIBIK ayIUTTIH TEOPHSIIBIK
acIeKTiJiepi KapacThIPBUIFAaH. ABTOpJIAp TEXHOJOTHSIBIK ayJUT KOCIMOPBIHIAAFBI TEXHOJOTHSUIAPIBI, TIXipHOeHi,
eHiIMep MeH OiTiMI TajaayFa KaThICThl €KEHiH JKOHE OJIapIbl KOMMEpIUsIayFa O0JMaThIHIBIFBIH KOPCETKEH.

Tyorcoipvimoama.: TeXHONOTHSIIBIK ayJUTTIH HEri3ri MakcaTbl alllbUIFaH: aKMapaTThl JKUHAY, KyiHeney, Tanuay
JKoHE KeeH Il Oaranay, Oaranay HOTHIKENepi HeTi3iHIe KOCIMOPBIHHBIH OHIPICTIK KyaThIH MaiaanaHyIbl YTEIMIBI €Ty
OOMbIHIIA YCHIHBICTAp MEH IemiMaep Oepiiared. Makanana TEXHONOTHSUIBIK ayIUTTiH KaJIlbl KYpBUIBIMBI MEH HETi3Ti
Ke3eHJepi YCHIHBUIFaH. TeXHONOTHsIap MEH OHIIPICTIK JKyHenepni Oaranmay YIIIH Tikesled »JkoHe jkaHama
KOpCEeTKIITepl Naiaanany KepceTiireH.

Kinm ce30ep: TeXHONOTHSIIBIK ayJUT, OHEPKACIIl, HHHOBAIMSAJIAP, MEMIICKETTIK ayAHT, 1IIKi )KOHE CBIPTKbI ayIuT,
3aHHaMaJIbIK )KOHE HOPMAaTHBTIK aKkTiJiep, MEMJIEKETTIK Kap)KbUIBIK OaKpuIay, IIET eJAEpIiH TOKIpHOeci, MEMIIEKETTIK
Oackapy xyiieci.

H.Bb. KyrThi0aeBa, I'.A. PaiixanoBa, P.E. JKanaposa, I'.'M. Ko:xxadatuuna, M.H. AkmoJiga
TexHOJ0rnYecKuii ayIuT B cUcTeMe ONTUMU3AIUY HHHOBAIIMOHHOM /1€eATeJIbHOCTH

Annomauyus:

Lens: TIoTpeOHOCTh B TEXHOJIOTUYECKOM ayJUTE PACTET IO MEPE Pa3BUTHS CIUSHUIA ¥ MOTIIONICHUN, MOSIBICHHS
IUTAHOB PA3BHUTHUS OTPACICH B CBSI3HM C Pa3BUTHEM HOBBIX TEXHOJIOTUH W MOSIBIICHUEM HOBBIX 33aJad JUI Ka3aXCTAaHCKHIX
MPEIIPUATHA. AKTYaJbHOCTh TEXHOJIOTHUYECKOTO ayIuTa OOYCIIOBIICHA BBICOKOH CTEIICHBIO U3HOCA OCHOBHBIX CPEICTB,
YTO COACPIKUT 3HAYUTCIHHBIC PUCKH.

Memoovl: ABTOPHI UCTIONB30BAIM TaKAE METOJBI MMO3HAHUS, KaK 000OIICHUE, CpaBHCHUE, KIaCCU(DUKAIIMS, Ha-
OJIOZICHUE, OTIMCAHUC W JCTANN3AIUS, 8 TAKKE METOMBI CTATHCTUYCCKOTO aHaln3a. MEeTopl HAYYHOTO HCCIICAOBAHUS
OB OCHOBAHBI HA aKCMOMAaTHIECKOM METOJIe M METOIe 0000IIEeHHUS U KIacCH(PUKAITUH.

Pesyrbmamei: B cTathe pacCMOTPEHBI TEOPETHUCCKUE ACHCKTHI TEXHOJOTHYSCKOTO ayAnTa KaK BHYTPEHHEH Jac-
TH ayauTa MPEINPUATHsI. ABTOP MMOKA3all, YTO TEXHOJOTHYCCKHN ayauT KacaeTcsl aHajdu3a TEXHOJOTHMH, OIbITa, IPO-
IyKTOB ¥ 3HAHUH, KOTOPHIC HMECIOTCS Ha MPEANPHUATHN U KOTOPbIC MOTCHIIMAIBHO MOT'YT OBITH KOMMEPIHAIA3UPOBAHEIL.

Bb1600b1: PackpbiTa OCHOBHASI 1IEJIb TEXHOJOTHYECKOTO ayauTa: cOOp, CHCTEMAaTH3alUs, aHAIN3 M KOMILICKCHAs
OIleHKa WH(pOPMAIUH, BbIIaYa PEKOMEHIANN W MPEIOKECHUI 110 PallHOHAIN3AI[MH HCIIOIb30BAHUS IPOU3BOICTBEH-
HBIX MOIIHOCTEH MPENMPUATUS Ha OCHOBE PE3yIbTATOB OIICHKH. B cTaThe mpecTaBieHa 00mas CTpyKTypa i OCHOBHEIC
9Tambl TEXHOJOTHYECKOTO aynuTa. [loka3aHo MCHOIh30BaHUE MPSIMBIX U KOCBEHHBIX MOKA3aTeled A OICHKH TEXHO-
JIOTHH Y TIPOU3BOJCTBEHHBIX CUCTEM.

Knrouesvie cnosa: TEXHOIOTUYECKUN ayIUT, TPOMBILIIEHHOCTh, MHHOBALlUHU, TOCYAapCTBEHHBIA ayUT, BHYTPEH-
HUM W BHCIIHWIA ayJIuT, 3aKOHOJATCIFHBIC M HOPMATHUBHBIC aKThl, TOCYIAPCTBECHHBINH (DMHAHCOBBIA KOHTPOJb, OIBIT
3apyOeKHBIX CTPaH, CHCTEMa TOCYAapCTBEHHOTO YIIPABICHHUS.
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