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ABSTRACT 
An important trend of the modern dynamically developed market is to increase the competitiveness of 
enterprises through the development of their innovative activity. The innovative development of priority 
industrial sectors of the economy, such as the instrument-making industry, is becoming especially 
important in strengthening the competitive positions of the country. At the same time, much attention 
should be given directly to the process of design and technological production preparation (DTPP), since 
it is the quality, duration and cost of the DTPP that largely determine the product's innovativeness and the 
enterprise position in a competitive environment. Based on the analysis of the modern market for the 
development of innovative industrial products, as well as on the basis of a symbiosis of domestic 
production organization standards and a modern concept of project management, we gave the balanced 
sequence of the innovative project implementation of the DTPP in a time-limited environment, taking into 
account the specifics of enterprises in the instrument-making industry, feasibility study and definition of 
performance targets of the project, with the subsequent monitoring of each project stage on the fact of 
achievement of target indicators of the project; design and technological study of the product; production 
preparation, creation and testing of a prototype (pilot lot). The proposed set of measures and 
recommendations can be widely used in the practice of managing the innovative projects of modern 
enterprises in the instrument-making industry, ultimately contributing to an increase in the innovative 
activity, the degree of use of innovative potential and the overall competitiveness of economic entities. 
 
Keywords: innovation, innovative management, projects of design and technological production 
preparation, instrument-making, modernization, modification, project management. 
 

INTRODUCTION 
An affective development of the domestic economy in an unstable situation on the global market is 
impossible without the use of advanced technologies for the production process organization and 
management aimed at increasing the innovative activity of industrial enterprises. Economic analysis 
shows that a decisive influence on the economic state of the enterprise has a time factor during transition 
to the production of new products: the enterprises that are starting to manufacture a new product at the 
beginning of the equipment model upgrade cycle achieve the greatest economic effect by rapidly 
penetrating the market, capturing a larger market share and a longer product operation (Sorli M. et al., 
2016). Subsequent to the above, it is advisable to talk about the relevance of developing some modern 
methods and approaches to managing and improving the efficiency of innovative projects for the 
development of new products in the industry.  

The aim of this study is to develop the theory of innovation and project management and to develop 
recommendations for the management of innovative projects of the DTPP in industry, namely, in the 
instrument-making enterprises. 

The degree of elaboration of the problems of organizing the process of developing the innovative project 
for the design and technological production preparation in the domestic literature is mainly based on the 
standards of a unified system of design (USDD) and technological (USTD) documentation; in foreign 
practice, the recommendations are presented in such management concepts as the standard of the Product 
Development and Management Association (PDMA), Design for Six Sigma (DFSS), Design For 
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Manufacturability and Assembly (DFMA). And, if much attention is paid to the production organization 
in foreign recommendations: the PDMA standard is oriented towards innovative production, DFSS tightly 
touches the quality assurance issues, the DFMA standard is aimed at achieving the strategic priorities of 
an enterprise, then the Russian USDD and USTD standards mainly provide technical literacy for the 
creation of documentation.  

The issue of project management for the development of new products is of concern to many scientists 
from all over the world. Particular attention is paid to the problems of qualitative selection of the projects 
in the portfolio and risk management (Wang, J., 2017), the issues of the competent allocation of 
production resources, taking into account the use of specialized software products (Estruch A. et al., 
2016), the issues of labor standardization and effective time management (Puech, L. et al., 2017), the ratio 
problem between the project effectiveness, their patent purity and staff motivation (Ernst, H. et al., 2014), 
and the analysis of success factors of high-tech projects under conditions of severe time limits (Kach, A. et 
al., 2012) and others.  

At present, it is important to harmonize knowledge of domestic norms, foreign recommendations and 
researches of modern scientists in the field of innovation management in order to achieve a positive 
synergetic effect in the planning and development of innovations. 

METHODS 
Analysis of the main indicators of innovation activity, presented in Table 1, allows speaking of a positive 
increase in the volume of science-intensive products in the total volume of imports of the country. 
However, the invariable share of organizations, having implemented the innovations, indicates a 
qualitative leap in the development of a limited group of enterprises that adhere to the innovative 
development strategy. Meanwhile, the overwhelming majority of the country's enterprises adhere to the 
traditional type of development that limits the qualitative leap in the concept of innovation management. 

Table 1. Main Indicators Of The Innovative Activity (Www.Gks.Ru, 2016) 

Ser. 
No. Indicators in percentage 2010 2011 2012 2013 2014 2015 2016 

Total 

1 

The share of innovative goods, works, 
services in the total volume of goods 
shipped, works performed, services 
rendered 

4.8 6.3 8.0 9.2 8.7 8.4 8.4 

2 

The share of expenses for the technological 
innovations in the total volume of goods 
shipped, works performed, services 
rendered 

1.6 2.2 2.5 2.9 2.9 2.6 2.9 

3 

The innovative activity of organizations 
(the share of organizations, having carried 
out technological, organizational, marketing 
innovations in the reporting year, in the 
total number of organizations surveyed) 

9.5 10.4 10.3 10.1 9.9 9.3 8.4 

4 
The share of organizations, having carried 
out technological innovations in the 
reporting year, in the total number of 

7.9 8.9 9.1 8.9 8.8 8.3 7.3 
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organizations surveyed 

 

This issue is especially relevant for the domestic enterprises of production industry. As domestic 
practice shows, the innovative activity of enterprises is noticeably reduced at the final stages of the 
scientific and technological process. If we analyze the dynamics of granting patents on the results of 
intellectual property by the Rospatent in 2016, we can identify the following ratio: 32.9% of patents 
fall on inventions, 8.7% - on industrial models and only 4.3% - on industrial designs (Figure 1)  

At the same time, one should note the unstable dynamics of obtaining patents in the country: there was 
an increase in the number of issued patents by 8.7% in 2014 compared to 2013, a decrease by 0.9% in 
2015 and a sharp increase by 10.7% in 2016. The analysis of statistical data for 7 years from 2010 to 
2016, presented in Figure 1, has shown that on average 3% of patents are growing every year, which is 
an alarmingly low indicator for a country striving for an innovative way of development. 

 

 

Figure 1.number of patents granted for the period from 2010 to 2016 (www.rupto.ru, 2016) 

 

Despite the positive dynamics of intellectual property development in Russia, it is necessary to mobilize 
all possible reserves to increase the innovative activity of enterprises. It is particularly relevant to solve 
this problem for the industries, having significant scientific, technical and human resources, which can 
give an additional impetus to the development of innovative capacity. The machine building industry and 
its sub-sector of instrument-making can be fully included to such promising industries, along with 
petrochemical and power engineering. 

Instrument-making is the branch of machine building (precision machine building), produces instruments 
for measuring, analyzing, processing and presenting information, control devices, automation and control 
systems (Access mode: www.diclib.com, 09.10.2017)  

0 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

2010 2011 2012 2013 2014 2015 2016 
Invention 30,322 29,999 32,880 31,638 33,950 34,706 33,536 
Utility model 10,581 11,079 11,671 12,653 13,080 9,008 8,875 
Industrial model 3,566 3,489 3,381 3,461 3,742 5,459 4,455 
Trademarks and service marks 35,178 35,954 40,106 37,813 42,298 43,042 55,191 
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The analysis of the number of registered contracts for the areas of technology for the period from 2012 to 
2016 shows that the instrument-making industry belongs to the category of actively developing innovative 
industries: 10.7% of all contracts and applications for the disposal of the exclusive right to inventions, 
utility models, industrial designs refer to the instrument-making, an increase in the number of contracts 
relative to the previous year is 41.9% (www.rupto.ru, 2016, Table 1.7.2, p .27). However, despite 
numerous fundamental and research works, the growth rates of the actual volume of science-intensive 
products are negligibly small in the field of instrument-making and machine building (Table 2).  

Table 2.Volume of innovative goods, works, services by types of economic activity (section "mining, 
processing industries, production and distribution of electricity, gas and water", subsection: processing 

industries) (gorodnikova n.v. Et al., 2017) 

Technological innovations Millions of roubles In percentage of the total volume 
of goods shipped, work performed, 

services rendered 

2014 2015 2014 2015 

High-tech: 

Production of electronic components, 
equipment for 

radio, television and communication 
means  

50,103.8 42,851.4 16.0 13.3 

Manufacture of medical products; 
instruments for measuring, 

control, management and testing; 
optical devices, 

photo and cinema equipment; watches  

65,947.5 97,994.9 18.7 21.4 

…     

Mid-tech of high level: 

Manufacture of machines and 
equipment 

56,181.6 56,552.2 5.3 5.2 

Manufacture of electrical machines and 
electrical equipment 

32,031.0 36,325.3 6.9 7.3 

Manufacture of cars, trailers and 
semitrailers 

477,349.1 409,404.0 29.9 30.3 

Manufacture of other transport 
equipment 

50,047.9 39,024.5 13.8 12.3 

…     
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Scientific research and fundamental discoveries implemented in this industry are not used in real 
production output and remain only in the form of a documented offer. Synchronization of the processes of 
developing a new product at the stage of design and technological production preparation and 
management of the innovation development will allow getting the science-intensive and qualitatively new 
products at the modern instrument-making enterprises on the way. 

RESULTS 
Design and technological production preparation (DTPP) is a process covering almost the entire product 
design cycle from the appearance definition to production launch (Bykov A., Karabchiiv K., 2005). The 
competitiveness and quality of the products and, ultimately, the economic state of the enterprise, directly 
depends on how effectively the DTPP is organized. It is expedient to divide the DTPP projects, as well as 
innovations, into classification groups depending on the degree of transformation and the level of design 
and technological complexity (Table 3). 

Table 3. Classification Synchronization Of The Dtpp Projects And Innovations On The Depth Of Changes 
Made (Author's Approach) 

Degree of 
transform

ation 
The DTPP project Innovation 

lo
w

 

product modification - a product 
sort created on the basis of the 
base product with the purpose of 
expanding or specializing the 
scope of its use (P 50-605-80-93); 
the process of implementing 
changes in the product design, 
technological process or required 
function (GOST R 53480-2009) 

zero-order innovations - regeneration of the system 
original properties, saving and updating of its existing 
functions; 

first-order innovations - change in the system 
quantitative properties; 

second-order innovations - regrouping of the system 
components in order to improve its functioning; 

third-order innovation - adaptive changes in the 
production system elements for the purpose of adapting 
them to each other (Valenta, F., 1985) 

m
ed

iu
m

 

modernization - product design, 
carried out with the aim of 
replacing the manufactured 
product with a product with 
improved individual quality 
indicators by a limited change in 
its design (RD 50-34.698-90) 

fourth-order innovations - a new sort, the simplest 
qualitative change that goes beyond simple adaptive 
changes (equipment of the existing electric locomotive 
with a more powerful engine); 

fifth-order innovations - new generation; all or most of 
the system properties are changed, but the basic 
structural concept is preserved (the transition from "A" 
series to "AI" series of electric engines) (Valenta, F., 
1985) 
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hi
gh

 
new design - qualitatively new 
invention not previously produced 
at the enterprise 

sixth-order innovations - new kind, qualitative change 
in the initial system properties, in the original concept 
without changing the functional principle (emergence of 
a shuttleless weaving innovation); 

seventh-order innovation - new kind, the highest 
change in the functional properties of the system and its 
parts, which changes its functional principle (transition 
to semiconductors and transistors) (Valenta, F., 1985) 

 

Thus, the innovation from zero to the third order corresponds to the product modification process, the 
innovation of the fourth and fifth levels - to the modernization process, and the innovations of the sixth 
and seventh levels - to the new design.  

	 The features of innovative projects of the DTPP are as follows at Russian industrial enterprises 
(Zagidullina A.K., Safiullin A.R., 2013): 
− the developers often choose constant updating and continuous modification of old designs 
over designing and developing new products; 
− preferential implementation within the framework of a matrix or functional structure; 
− in most cases, the work on the development of innovative products requires to expand the 
creative activity, which is not always subject to rationing, enhancing the importance of harmonizing 
communications between the key participants in the project activity and forming an effective risk 
management system; 
− modernization and expansion of the product line often involves the organization of flexible 
technological processes reducing duration of the operating cycle, which, given the historical features of 
the formation of technological structures in our country, is not always possible; 
− simultaneous implementation of a large number of the DTPP projects; 
− wide differentiation of the projects; 
− short-term (the implementation term of up to one year) and medium-term (up to three years) 
projects; 
In general, the process of developing and launching the products into manufacture of a new product in 
accordance with the state standards: GOST 2.103-68 USDD. Stages of development; GOST 3.1102-81 
USTD. Development stages and types of documents; GOST R 15.201-2000 SPDLM (System of product 
development and launching into manufacture). The standards are presented in Figure 2A, the author's 
approach to the innovative project management process of the DTPP - 2B. 
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Carrying out development work (R & d) 

Development of 
technical 

specification for 
development 
work (R	&	d)

development of 
technical 

documentation
Prototyping Test The acceptance of the 

results of the (R & d)

technical	
specification

Project documentation.
Program and methods of 

testing
Test report

The act of 
acceptance 
commission

Set up on production

Development of production

Preparation of 
production

Manufacturing 
installation 

party

Qualification 
tests

Set KD and TD 
the letters О1

Test reports, set	
KD	and	TD	the	

letters	A

	

Figure 2. A. Stages of project implementation under gost 

B. AUTHOR'S APPROACH TO IMPLEMENTATION OF INNOVATION PROJECTS OF THE DTPP 
AT THE INSTRUMENT-MAKING ENTERPRISES  

 

Ordering from the 
consumer

Project feasibility 
study. The formation of 

product targets.

The decision to 
open the project Design study products

Technological 
elaboration of the product

Preparation of production The approval of 
generic products

Approval CD

Approval TD

Create consolidated 
plan of schedule for 

the project.
The formation of 
project targets.

Clarification and correction plan project schedule

Project targets and 
product targets

Final settlement of 
project targets and 

product targets

Clarification and correction plan project schedule

Submission of a 
report on the 

implementation of 
the project in the 

knowledge base on 
project

 

DISCUSSION 
This scheme differs from the schemes offered by GOST by the fact that: 

− new tasks are added at the initial stages: feasibility study of the project (not only economic 
indicators but also design and technological feasibility of the project are assessed), product and project 
targets that are initially used for the project selection, and subsequently for the stage-by-stage monitoring 
of its performance are identified. The authors offer to include the following criteria in the project's target 
indicators: budget, time, quality (in this case quality means timely implementation of the planned scope of 
project works) and product innovation; 

− great emphasis is placed on the project planning stage (a work schedule is drawn up for each 
project, which is subsequently constantly monitored, refined, and adjusted if necessary); 

− the network planning methods are used when planning a project, which makes it possible to 
carry out the design and technological component of the project in parallel; 

− a new task is added at the last stage of the project implementation: introduction of 
information into the knowledge base.  
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SUMMARY 
The globalization of the world economy, the introduction of advanced information systems, the 
automation of traditional production processes put forward stringent requirements for the technical 
characteristics and quality of products. A competitive struggle may be won only by activating the 
innovative potential of modern instrument-making enterprises. An analysis of the current state of 
development of instrument-making enterprises has shown that no more than 9% of domestic industrial 
enterprises adhere to an innovative development policy, which may partly be the reason of the fact that the 
scientific and exploration work of domestic scientists and researchers is not reflected in real production. 
The authors offer to solve this issue in a complex way: by harmonizing the process of project management 
and innovation management in the implementation of the projects of design and technological production 
preparation. Within the framework of this article, the authors presented a simplified scheme for the 
implementation of innovative projects of the DTPP at the instrument-making enterprises and proposed 
recommendations to it. Undoubtedly, in order to obtain maximum effect from the introduction of project 
management, it is necessary to take into account the management conditions and the tasks implemented, 
under which a new management system is being formed. In general, the implementation of the project 
management concept is a complex task that requires changing the world outlook and mastering the new 
philosophy and management technology, but only radical changes in the labor organization can make 
large industrial enterprises more flexible and mobile in implementing innovations.  
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