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Theme 1: Fundamentals of metrology, standardization and certification 



The concept of the quality of products, works 
and services 

 
The quality of an object can be determined by comparing a set of inherent 
characteristics against a set of requirements. If those characteristics meet 
all requirements, high or excellent quality is achieved but if those 
characteristics do not meet all requirements, a low or poor level of quality is 
achieved. So the quality of an object depends on a set of characteristics and 
a set of requirements and how well the former complies with the latter. 

Standardization normalizes of the quality; metrology controls quality; 
Certification guarantees the quality of products, works and services 



Bases of Metrology 
 

Metrology - the science about measurements, methods and means to 
ensure their unity and ways to achieve the required accuracy. 

Measurement is a process that is used to determine a value. In most cases 
this value will be a quantity. 

Measurements in modern society are the basis of 
science and technology, are of paramount importance 
to take account of material resources and planning 
for domestic and foreign trade, to ensure product 
quality, interchangeability of units and parts and to 
improve technology, to ensure safety and other 
human activities. 

To ensure scientific and technical progress, metrology should ahead of other fields of 
science and technology in its development, because for each of these precise 
measurements are one of the main ways to improve them 



Objectives of metrology 

1. Establishment of units of physical quantities, state 
gauges and exemplary measuring apparatuses or 
instruments 

2. Development of the theory, methods and means of 
measurement and control 

3. Ensuring the sameness (uniformity) of measurements 

4. Development of assessment methods of errors, the 
state of measuring instruments and control devices 

5. Development of the transmission methods of of the size 
units of measurement standards and exemplary 
measuring apparatuses to working measuring 
instruments 



Sections of metrology 

• Theoretical metrology 

• Legal metrology 

• Practical (applied) metrology 

Theoretical Metrology develops fundamentals of metrology, 
based on research 

Legal metrology is developing mandatory requirements for the 
application of physical quantities, measurement standards, 
measurement methods and tools 

Practical metrology decide on the application in practice of 
theoretical developments of metrology and legal metrology 
regulations 



A brief history of the development of 
metrology 

The need for measurements arose from ancient times. At the initial stage of 
human development as the measures used by the means at hand. Many 
measures were anthropometric origin. 

For example: the unit of measurement of weight of precious stones - carat 
(0.2 g), means "the seed of the bean", "pea". The unit of apothecary weight - 
"grain." 

In Russia, used in everyday vershok - length of the phalange of index finger. Elbow - 
the distance from the elbow to the tip of the middle finger. Sazhen - distance between 
the tips of the middle fingers, diluted in side arms 



A brief history of the development of 
metrology 

The first documents from Mesopotamia and Egypt stated that the length of 
the measurement system based on the foot, equal to 300 mm (in the 
construction of the pyramids).   
In Rome foot equaled 297.1734 mm;  in England - 304.799978 mm 



A brief history of the development of 
metrology 

The idea of building a measurement system based on the decimal owned by 
the French astronomer and mathematician Gabriel Mouton, who lived in 
the XVII century. It was later invited to take the unit of length one of forty 
million part of the earth's meridian. On the basis of a single unit - meters - 
the whole system was built, called the metric 



Bases of standardization 
Standardization - an activity to establish rules and characteristics for their 
voluntary and repeated use, aimed at the achievement of order in the sphere 
of production and circulation, and enhance the competitiveness of products, 
works and services 

Standardization should be regarded as a practical activity as management and 
as a science. 

Standardization as a practical activity is to establish regulations on standardization 
and application of rules, regulations and requirements, providing an optimal solution 
repetitive tasks in the areas of social production and social life 
Standardization as a practice management system is carried out in the Russian 
Federation on the basis of the State standardization system, a system of planned 
management practice standardization activities. It is based on a set of normative and 
technical documents establishing interrelated demands on the organization and 
method of implementation of practical work on standardization 

Standardization as a science about the methods and means of standardization 
identifies, summarizes and formulates the laws on standardization activities in general 
and its individual areas. Development of standardization as a science helps to improve 
the system of organization of these activities and contributes to the improvement of 
practical work in this field. 



 
Standardization objects 

 

 

Standardization 

 Objects 

 

Common consumption goods 

Technological processes 

Forms and methods of work organization and production 

Rules  for execution of production and control operations 

Terms  of  transportation and storage of goods 

Labor safety and health of population 

Rational use of natural resources 

Protection and improvement of the natural human environment 

Efficient use of information and understanding of people 

and etc 



Objectives of standardization 

• increase the level of safety of life and health of citizens, property of 
individuals and legal entities, state or municipal property, environmental 
safety, animal and plant life and health safety and facilitating compliance 
with the requirements of technical regulations 

• improve safety facilities, taking into account the risk of emergency 
situations of natural and technogenic character 

• providing scientific and technical progress 

• improving the competitiveness of products, works and services 

• rational use of resources 

• technical and information compatibility 

• comparability of results of researches (tests) and measurements, 
technical, economic and statistical data 

• interchangeability of products 

 

 

 



Types of standards 

• Regulation 
•  Interstate standards (GOST) 
• State Standard of the Russian Federation (GOST R) 
• Branch standard   
• The enterprise standard  
•  Standards of scientific, technical and engineering 

societies  
• Technical conditions  
• Rules  
• Recommendations  



State Standardization System 
State Administration of Standardization in the Russian Federation provides the 
State Committee of the Russian Federation for Standardization and Metrology 
(Gosstandart of Russia). Works on standardization in the field of construction 
organized by the State Committee for Housing and Construction Policy 
(Gosstroy of Russia) 

 Gosstandart of Russia 

 

 

Gosstroy of Russia 



State Standardization System 
State Standardization Committee shall function through the organs created by it. 
Territorial bodies of the State Standard are centers of standardization and Metrology 
(CSM), which is in Russia for more than 100 (for example, in Moscow, St. Petersburg, 
Tomsk, Novosibirsk, Irkutsk and others economically developed areas). By Russian 
standards services include research institutes of Russian State Standard (20 institutions) 
and the Technical Committees for standardization 

VNIIstandart - the leading institute in the field of State Standardization System. 
VNIIС - the leading institute in the field of certification of products, works and 
services. 
VNIINMASH - the leading institute in the field of development of scientific bases of 
unification and aggregation in mechanical engineering and instrument making. 
VNIIKI - the leading institute in the field of comprehensive information on 
standardization and quality (design and development of a unified system of 
classification and coding of technical and economic information 

For research institutes State Standard include: 



 
Bases of certification 

 
Certification is a form of acknowledgment of conformity of objects to the 
requirements of technical regulations, provisions of standards or conditions 
of contracts carried out by the certification body. 



Objectives of certification 

• confirmation of compliance of products, processes of 
production, operation, storage, transportation, marketing and 
utilization, works, services or other objects to technical 
regulations, standards, terms of contracts 

• safety control products for the environment, life, health and 
property 

• assist customers in competent choice of products, works and 
services in domestic and international markets 

• creating conditions for the free movement of goods through 
the territory of the state, as well as for the implementation of 
international economic, scientific and technical cooperation 
and international trade 

 



The participants of the certification process 

The certification  of  products,  works  and  services and other objects  have  
3 sides.  
The first party - the manufacturer or seller.  
The second side - the consumer or buyer.  
The third party - a person or body is recognized like an independent  from 
the parties involved in the matter 

The applicant shall submit an application to the certification body, where the 
identification of product and assessment of conformity are performed and if a 
positive decision is issued a certificate of conformity 

The first party  
The second side  

The third party  



Certification types 

• mandatory certification(MC) 

•  voluntary certification (VC) 

4.  ISO/IEC Guide 99:2007 International vocabulary of metrology — Basic and general 
concepts and associated terms (VIM)  

2. ISO Guide 34:2009 General requirements for the competence of reference 
material producers  
3.   ISO/IEC 17025:2005  General requirements  for  the competence  of  testing  and  
calibration laboratories  

1.  ISO Guide 35:2006 Reference materials — General and statistical principles for 
certification 

The certification tests are included the justification of the chosen method (scheme) 
of certification analysis; the information on the certification programe and/or 
procedure; on the development and certification of measurement procedures; 
obtained results of certification measurements or the values of calculation data and 
their evaluation. 



Special features of the mandatory (MC) 
and voluntary certification (VC) 

The purpose of the performing. 
MC: security and environmental goods. 
VC: ensuring the competitiveness of the commodity, product advertising that it meets not 
only the security, but also increased quality.          
Grounds for certification. 
MC: the laws of the state. 
VC: on the initiative of individuals or legal entities on contractual terms between the 
applicant and the body VC (DC allowed).  
The object of certification. 
MC: lists of goods and services approved by the government. 
VC: any objects to the applicant's discretion.        
The essence of the conformity assessment. 
MC: assessment of compliance with mandatory requirements stipulated by applicable law. 
VC: conformity assessment of the applicant's requirements, consistent with the Standards 
Department as additional requirements for the mandatory.         
Regulatory certification database. 
MC: state standards, technical regulations, sanitary norms and rules, ie, approved by the 
state standard documents establishing mandatory requirements for the product. 
VC: standards of all categories, including foreign and recognized national standard, 
proposed by the applicant 







Thank you for attention 


