
ҚАЗАҚСТАН РЕСПУБЛИКАСЫНЫҢ БІЛІМ ЖӘНЕ 

ҒЫЛЫМ МИНИСТРЛІГІ 

 

Л.Н. ГУМИЛЕВ АТЫНДАҒЫ ЕУРАЗИЯ ҰЛТТЫҚ УНИВЕРСИТЕТІ 

КӨЛІК – ЭНЕРГЕТИКА ФАКУЛЬТЕТІ 
 

 

 

 

 

 

 

 
 

 

 
 

 

«КӨЛІК ЖӘНЕ ЭНЕРГЕТИКАНЫҢ ӨЗЕКТІ МӘСЕЛЕЛЕРІ: 

ИННОВАЦИЯЛЫҚ ШЕШУ ТӘСІЛДЕРІ» X ХАЛЫҚАРАЛЫҚ 

ҒЫЛЫМИ-ТӘЖІРИБЕЛІК КОНФЕРЕНЦИЯСЫНЫҢ БАЯНДАМАЛАР 

ЖИНАҒЫ 
 

СБОРНИК МАТЕРИАЛОВ 

X МЕЖДУНАРОДНОЙ НАУЧНО – ПРАКТИЧЕСКОЙ 

КОНФЕРЕНЦИИ: «АКТУАЛЬНЫЕ ПРОБЛЕМЫ ТРАНСПОРТА И 

ЭНЕРГЕТИКИ: ПУТИ ИХ ИННОВАЦИОННОГО РЕШЕНИЯ» 
 

PROCEEDINGS OF THE X INTERNATIONAL SCIENTIFIC-PRACTICE 

CONFERENCE «ACTUAL PROBLEMS OF TRANSPORT AND ENERGY: 

THE WAYS OF ITS INNOVATIVE SOLUTIONS» 
 

 

Нұр-Сұлтан, 2022 



2 

 

УДК 656/621.31 

ББК 39/31 

А43 

 

 

      Редакционная коллегия: 
Председатель – Мерзадинова Г.Т., Член Правления – Проректор по науке, 

коммерциализации и интернационализации ЕНУ им. Л.Н. Гумилева, д.т.н., профессор; 

Заместитель председателя – Султанов Т.Т., заместитель декана по научной работе, к.т.н., 

доцент; Сулейменов Т.Б. – декан транспортно-энергетического факультета ЕНУ им. 

Л.Н.Гумилева, д.т.н., профессор; Председатель «Әдеп» – Ахмедьянов А.У., к.т.н., доцент; 

Арпабеков М.И. – заведующий кафедрой «Организация перевозок, движения и эксплуатация 

транспорта», д.т.н. профессор; Тогизбаева Б.Б. – заведующий кафедрой «Транспорт, 

транспортная техника и технологии», д.т.н. профессор; Байхожаева Б.У. – заведующий 

кафедрой «Стандартизация, сертификация и метрология», д.т.н. профессор; Жакишев Б.А.– 

заведующий кафедрой «Теплоэнергетика», к.т.н., доцент. 

 

А43 Актуальные проблемы транспорта и энергетики: пути их инновационного 

решения: X Международная научно – практическая конференция, Нур-Султан, 17  марта 

2022 /Подгот. Г.Т. Мерзадинова, Т.Б. Сулейменов, Т.Т. Султанов – Нур-Султан, 2022. – 597с. 

 

 

ISBN 978-601-337-661-5 
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Nanotechnology and nanoindustry products can qualitatively change people's lives. For 

example, it becomes possible to turn medicines into targeted agents, protecting healthy tissue from 

damage or directing them to the focus of inflammation. Great opportunities are also laid in the 

development of nanoelectronics, «smart» household appliances, long-lasting power supplies, heavy-

duty building materials. 

According to forecasts, in the next 8-10 years, the market for nanotechnology products will 

grow by more than 80%, which will require significant development of its element and regulatory 

framework. In this regard, an effective system of metrology and standardization is needed, consistent 

with international standards that ensure the reliability of the safety and quality of nanoindustry 

products.[1] 

As you know, it is the level of accuracy and reliability of measurements that can stimulate the 

development of the relevant sectors of the economy or restrain it. It is especially important that in 

nanotechnology, the instrument-analytical and technological components work at the limit of their 

capabilities. This increases the probability of an error related, in addition, to the human factor. 

The specificity of nanotechnology has led to the need for the emergence and rapid development 

of a unique direction in metrology - nanometrology, which reflects all theoretical and practical aspects 

related to the "correctness" of measurements in nanotechnology, including standards of units of 

quantities, standard samples of composition, structure, size, properties; methods and means of 

calibration in the nanometer and subnanometer ranges; implementation of nanoscale and much more, 

aimed generally at ensuring the uniformity of measurements.[2] 

In this regard, metrology and standardization play a special role as key elements of the 

instrument-analytical, technological and intellectual components of nanotechnology and nanoindustry. 

The specificity of nanotechnology has led to the need for the emergence and rapid development of a 

unique direction in metrology - nanometrology, which is associated with theoretical and practical 
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aspects of the "correctness" of measurements, including standards of units of quantities; standard 

samples of composition, structure, size, properties; methods and means of calibration in the nanometer 

and subnanometer ranges; implementation of nanoscale and many other aspects of ensuring the 

uniformity of measurements. 

In solving this main task of metrology - ensuring the uniformity of measurements, i.e. 

achieving such a state of the measuring infrastructure in which the measurement results are expressed 

in legalized units and their errors (uncertainties) are known with a given probability – nanometrology 

relies on measures, standard samples of composition, structure, size, properties to provide almost every 

piece of equipment with the necessary set of tools that reproduce the desired scale and allow 

calibration of measuring instruments, including directly in the measurement process, which allows you 

to control the results of each of them and ensure their traceability to the standard of the corresponding 

value. 

         The creation of such reference samples and measures is accompanied by the development of 

appropriate methods of verification and calibration of themselves and measuring instruments with their 

use, as well as methods for measuring parameters and characteristics of objects and products of 

nanotechnology and nanoindustry using these measuring instruments. 

One of the primary tasks of standardization in nanotechnology is the standardization of 

parameters and properties of materials, objects, elements and structures to be measured. Hence, the 

natural consequence is the need for certified and standardized measurement methods, calibration and 

verification of measuring instruments used in nanotechnology, and much more, which is determined 

by the needs of the development of the nanoindustry infrastructure. 

A special aspect of standardization is the solution of the tasks of ensuring the health and safety 

of process operators and persons interacting with nanotechnology products during their production, 

testing, research and application, up to disposal, as well as environmental safety of the environment. 

One of the primary tasks of standardization in nanotechnology is the standardization of 

parameters and properties of materials, objects, elements and structures of nanotechnology to be 

measured. It is necessary to have certified and standardized measurement methods, calibration 

methods and verification of measuring instruments used in nanotechnology. 

It is necessary to work on solving the scientific and technical problem of ensuring the 

uniformity of measurements in nanotechnology. 

First, the creation of standard samples of composition, structure, size and properties. Secondly, 

the creation of new measures. Thirdly, it is the creation of standardized measurement methods in 

nanometry.[2] 
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