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Absract.
The article accents that technological equipment of of production systems of all participants of the technological network provides not only the best functional characteristics of the final product, but also creates reserves in the formation of pricing. This is important for both the final manufacturer and each of the participants in the value network. It is argued, that technological excellence is achieved by the construction of an effective process control system. Those  system covers both the control of the parameters of the technological processes involved in the production of products, and the identification of shortcomings in the production system. It is proved that the using of matrix models to optimize the technological component of the consumer value (in the form of product innovations) will allow the enterprise to manage, on the one hand, by reducing the costs of implementing the respective activities.. On the other hand, it is allows to maximize the contribution of the technological component to the creation of consumer value. Profitable negotiations for all participants of the technological network will be provided to the enterprise, and this will increase the level of profitability of the enterprise and the dynamics of its development.
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1. Introduction

Modern trends in the world economy clearly indicate that countries with specialization in raw resources are increasingly falling back in the level and quality of life from those countries, which producers supply the world market with the end-use products with high level of processing. Therefore, governments of countries with advanced economies are making every effort to promote the activities of enterprises that produce high technology and competitive products, creating an appropriate legislative framework and reinforcing its support in organization and infrastructure.

However, because of its specialization, not all industries (especially machine-building) have all the technological capabilities to produce the final product of consumption. Many of them belong to the customer value chain at intermediate stages of production. And the fight for consumers they largely solve in achieving technological excellence, which becomes a crucial factor in the negotiations with the initiators of the process chain. 
2. Materials and methods
The technological excellence of production systems of all participants in the process chain ensures not only better functional characteristics of the final product, but also creates reserves in the formation of price policy for final products and each of the participants in the value chain. Therefore, for the industrial enterprises the issues of increasing the level of technological perfection of production are particularly relevant, as evidenced by the significant amount of scientific research on the topic. Particularly in Ukraine these issues are studied by V.Zhezhuha, L. Zakharkina, L. Fedulova, T.Tcihan  and others. [1-5]. However, in the current scientific heritage not enough attention is paid to the optimization of processes of technological change on the criterion of maximizing their impact on the enterprises ability to create product innovations with high consumer value. This determined the purpose of this study.

The aim of this research - to develop scientific and methodological approaches to optimization of technological component of creating customer value in machine-building enterprises.

The technological excellence of an industrial enterprise production system is formed not only through the use of advanced technology in production. Mostly it is achieved through building an effective system of technological process management. Moreover, such a system should cover both the control of parameters of technological processes involved in the production and identification of bottlenecks in production systems with the aim to eliminate and prevent them in future production processes. The latter implies purposeful innovation. And this activity should be not only of  operational or tactical value, that is not to focus only on the process of improvement of existing production or management technologies, but also contain objectives and plans of strategic nature, which would create a reasonable basis for innovative development of the company, transfer it to a new quality level, including - through closer integration with the processing chain partners (especially important for engineering companies). The latter may involve the need in organizational redesigning in order to eliminate unnecessary administrative or production functions.

In addition, technological excellence has to be ensured during the development stage of product innovation. For example, the introduction in the company of a new system of work with customers (so-called client-related management technologies, or CRM [6, 7]), can greatly improve the company's ability to generate product innovations with high customer value to target the consumer. This technology structures and organizes the work with clients throughout the entire range of business relationships, comprising the steps to attract customers, keep them and re-attract. It thus promotes sales through the creation of customers pipeline (due to the development needs of existing customers and constant attraction of new ones). On the other hand, a clear understanding of customers' needs makes the development of company's products and services less risky because the level of perception of the product market is predicted with high probability "[7].

However, the effectiveness of CRM largely depends on how all the enterprise employees understand its features in dealing with customers. The fact is that through active dialogue they should clearly (not in general), understand customer needs and  develop a product created together with the customer specification. And here in addition to designing the technological component of customer value products they will need to make the cognitive analysis of the customer value components.

In our opinion, the optimization of technological component of creating customer value at an industrial plant must be multicomponent and include several levels (picture 1).
At the first level they analyse the enterprise's integration connections in the  technological chain. The analysis of feasibility of integration connections is particularly important for those companies who consider the possibility of entering the interstate integration associations (technological complexes), created in the most promising areas of industrial activity (i.e in machine-building with the aim to produce technologically sophisticated multi-component products with high consumer value). For these companies justification of appropriate decision should be made according to the criterion of maximizing its revenue from participation in the customer value chain.
However, in practice, many domestic enterprises enter into such relationships only to take the opportunity of entering foreign markets and create jobs. These are so-called toll schemes that are most common in light industry. In machine-building  (especially high-tech) there is a fairly significant number of enterprises that are able to defend their significant (that means - profitable) position in the customer value chain. But mostly these enterprises are integrated with Russian producers and now because of political tensions they are forced to refuse from such cooperation. For such enterprises the optimization problem of integration connections is a crucial task in the system of value-based management. 

Modeling of optimization processes in the type and degree of integration at a machine building company must be done in a matrix form, whose fields are arranged by types of integration and technological process parameters - efficiency, production scopes and supply, scientific approach to production etc., which affect the amount of company's income and its profitability (Table 1) [8].
Table 1 -  Matrix model for optimization of type and degree of a machine building company integration
	Parameters of an industrial enterprise(set A)
	Types of integration structures and interactions (set N)

	
	Strategic alliance
	Joint Venture
	Subcontracts
	Vertical integration
	…
	Clusterization

	Production scope
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	Scientific approach
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	…
	…
	…
	…
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	Innovation activity
	…
	…
	…
	…
	…
	…

	…
	…
	…
	…
	…
	…
	…

	Efficiency 
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Together with the analysis of integration connections it is appropriate to conduct the analysis of the content and parameters of innovation activities, because this activity can be carried out not only independently, but also involving partners in  integration. However, during the analysis of innovation content, the major focus should be paid on product innovations parameters in the context of their life cycle. It has to be determined how the parameters of products that form the basis of customer value (that is - competitiveness) could provide that duration of the life cycle, which would  make it possible to get the desired amount of revenue.

Optimization of the innovation activity parameters at the machine building  enterprise in the system of value-oriented management should be made primarily from the standpoint of maximizing customer value product innovations. It is necessary to take into account the fact that such maximization is possible under different conditions. First, if the parameters of product innovation (in the form of industrial design) meet the requirements of a consumer more than the market analogues. Second, if the innovation lag between the creation of innovative industrial design and its shift to market (commercialization) will be as small as possible. Thirdly, if the company can quickly respond to the growing market demand and in a timely manner increase production capacity by applying appropriate technology. And fourth, if the means of marketing will reinforce interest in the product at the stage of  demand damping.

That is, the optimization procedure should cover the following parameters of the innovation process, such as the point of market traction, technological breakthrough point (technological change), break-even point, the point of novelty elimination.
The objective functions for these parameters of the innovation process are:

· minimizing risk of aversion of the product innovation by the market that characterizes the market point of traction;

· minimizing investment to implement technological changes;

· minimizing the price for product innovation on the model of break-even point on the stage of the output of new items into the market (test production);
· maximizing the interval of novelty elimination at stages of mass production, sales and service.
In each of these points the scopes of production and sales change, so as the main parameter, which is subject to optimization (objective function) one should choose the scopes of sales of the product - the larger they are, the more valuable is the novelty for consumers; the decline in sales will indicate the need for additional investments into marketing activities or the completion of feasibility life cycle of new products (removing it from the production). Matrix model (Table 2).
Table 2 - Matrix model for parameter optimization of innovative process at a machine building company 
	Costs on stage implementation (R)
	Innovative process stages (S)

	
	Emerging of the idea (market traction)
	NDPKR and technological change
	Trial production (breakeven point)
	Mass production (novelty elimination)

	1
	…
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The next level of optimization includes actions of organizational and structural redesign. It will be necessary to analyze the existing organizational structure (including the types of integration connections) from the standpoint of its economy, as well as the proximity of their functions (especially important for a multiple output).
The solution of optimization problem at the organizational structure (which is the task of discrete programming) we find by building a matrix model (Table 3).
Table 3 – Matrix of optimization of organizational structure at the industrial enterprise by the criterion of efficiency
	Functions
	 Subdivisions in the enterprise management system

	
	h1
	h1
	…
	hm-1
	hm

	а1
	
	F12
	…
	F m-1
	

	а2
	F21
	
	…
	
	F2m

	…
	…
	…
	…
	…
	…

	аv
	Fv1
	…
	…
	
	Fvm


To solve the optimization task, one can apply the method of "branch and bound" with generalized characteristics by partial bulkhead options. [9]
Despite algorythmic systems and relative simplicity of this method, its use allows only partial solving the optimization problem. That is, to solve it by criterion of minimum cost provided that the organizational structure of the production system is quite simple. However, at the machine-building enterprises, which often have multiple structures, the same control functions can be executed within different organizational units. This requires solving an optimization problem on the criteria of functions proximity, and consequently - may involve changing existing connections in the structural units, isolation and elimination of duplication in those organizational levels that reflect the functional purpose. Then the matrix set of multiple solutions acquires different meaning. And the final choice of organizational structure should be carried out according to experts' evaluation. Similarly, by building a set of alternative combinations of organizational structure elements in the form of a matrix record solve optimization problems by the performance criterion and the criterion of delay in implementation of management decisions.
After the organizational and structural optimization, if needed it is possible to introduce optimization of the regulatory functions to the technological process of production. This involves optimizing the placement of control operations in the technological process and optimizing the product parameters tolerances according to criteria of the specified level of consumer value (it is advisable to align these processes with target consumers - if the company works on individual order) (tabl.4-5).
Table 4 -  Matrix model of optimization of process control technology by multiple technological operations
	Combination of controlling  operations
	Combination of technological operations

	
	Operation 1
	…
	Operation n-2
	Operation n-1
	Operation n

	Operation 1
	
	…
	Fk12
	F m-1
	

	Operation 2
	Fk21
	…
	…
	
	

	Operation 3
	…
	…
	…
	…
	…

	…
	
	…
	…
	
	…

	Operation m
	Fkm1
	…
	…
	…
	 Fkmm

	
	
	
	
	
	…


Table 5 –  Matrix model of tolerances optimization on product innovations' parameters at the machine building enterprise 
	Restrictions 
	Combination of technological operations

	
	Level 1
	Level  2
	Level  3

	By the net cost
	…
	Δ12
	…

	By reliability
	…
	Δ22
	…

	By accuracy 
	…
	Δ23
	Δ33


During the implementation of technological changes it is extremely important to implement resource saving technologies, so that the technical control operations that sometimes exceed the costs of the main production operations are carried out only in those points of the process where they are really needed. This is reflected in the objective function of the costs minimization in the entire set of manufacturing operations on presuming of probable defects and the costs for their  fixing.
When considering the optimization of parameter tolerances of products according to criteria of the specified level of customer value, it is important to maximize them. This also will help reduce the cost on correcting the defects made in the course of manufacturing operations (see. Table 5). 

The final step in the optimization process should be improvement (upgrading) of the staff training system as it will provide the appropriate level of performance in the new environment. It is necessary to take into account the fact that the machine-building enterprises create high-tech and technically complicated products. Its development, bringing to the requirements of adaptability and adjustment parameters in the manufacturing process to ensure quality and efficiency of manufacturing the final product requires highly skilled staff capable to deal with technical and technological design and maintenance of complex technological processes. Therefore the staff training system in the modern manufacture of machinery must comply with innovation requirements. The speed of acquiring new knowledge and skills must keep up with the speed of technological and organizational changes.
3.Results and Discussions.
Thus, the use of these matrix models to optimize the technological component of creating customer value (in the form of product innovation) will enable the company management, on one hand, to minimize the cost of implementation of relevant measures, and on the other - to maximize the contribution of the technological component in the creation of customer value. This will provide the company with better negotiating position with other technological chain participants, and so it will increase the return of the company and the dynamics of its development.
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Pic 1. Scheme  of multi-component optimization of technological component values in forming consumer product value at an industrial enterprise
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