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Here sequential complexity of the simplest model of optimization of the
parametric series introduces the main subject of interpretation in the application of
the model concepts [1]. The result is a model that generalizes the model [2]. The
product is defined by a set of characteristics. In this set, of course, are the optimizable
parameters [3]. Parallel set consists of a finite set of elements u;, i = 1,...,n, and
uniquely determined by them:

W = (uq,..,u, ).

With the help of the optimization is to determine the number of types of
products and their optimal parameters, i.e. n and u;, i = 1, ..., n. To optimize parallel
set, it is necessary to form the objective function and constraints [4]. The objective
function is constructed as a function of effects n costs incurred for the selected
complex [5]. In particular, accounted for total costs product development costs for the
readjustment of the production costs production, costs, and effects — meet the needs
in production, perform certain types of work, improving certain technical
characteristics [6].
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Effects and costs arising from the use of products, it is possible to determine,
knowing the conditions of its use and purpose, as well as the volume of products
used.

Specific condition of use of the product and its intended use conform to the
required parameters of products x, i.e., the parameters that are optimal for the
consumer, are not taken into account when certain types of effects and costs,
particularly production costs. These are the required parameters of the products, in
some cases, accurately determine the magnitude of the effects and costs arising from
the use of products in the conditions in the appointment, the relevant x.

In the simplest optimization model of the parallel complexes specified volumes
of production in the conditions of the relevant required parameters of products
x: @(x). The function @(x) is called the demand function. When different
formulations of the problem it is interpreted differently, it could be average or total
production volumes for a certain period, extreme volumes, etc. to define it, often it is
necessary to apply appropriate methods. The assumption that demand is fully met,
means that with the possibility of replacement of products with required parameters
to x one of the types of products will be achieved specified volume of demand ¢ (x).
Let us dwell on the case of one-parametric number u; € [a, b]. Suppose that instead
of products with parameter x € [a, b] can be used only products with the next highest
parameter u;:

Ui <X =U;, U < Uy <...< Uy.

For example, if for the carriage of containers necessary cars of a certain
capacity x and operating costs grow with increasing load, it is natural that there will
be used cars capacity u;, u;_; < x < u;. If such a change use the same quantities of
products, it is possible to determine the total volumes of products with parameter u;:

v = fuu_i @(x)dx, uy = a.
1-1

The total volume of products V[i), i=1,..,n it is necessary to know to
estimate production costs for a given parametric range. Note that the interpretation of
v (average, total, maximum volumes, etc.) to the interpretation of ¢(x). If we the
cost per unit of production parameter u, produced in the volume V, we denote c(u; V)
is the total production cost will be:

zZ™M(W) = 3L, c(u;, V@) - v,

Consider the case when operating cost is proportional to the amount of used
products. We denote the cost of operation of the unit volume production settings u
used in conditions characterized by required parameters, x — g(u,x). Then the total
operating costs are:

ZWW) = 3Ly f," e(0gu;,x).
Note that the function g(u,x) is interpreted according to @(x)as the total cost
for a certain period, medium, etc. As the target functions often take the total cost:
Z(W) = 2@ W) + 2™ (w).
The assumption that is the product with the x option can be used only to
produce the product with the next highest parameter u;, often does not correspond to
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reality. To reflect a wide range of applications, introduce features of applicability of
E(i)(x, W). A function of E(i)(x, W) is the proportion of the total volume of products
used in the conditions corresponding to the parameter x, satisfy produce parameter
u;eW. Obviously:

T gV W) = 1.

If the demand is fully met, there is the following relationship between the
volumes and functions of the application:

vO = [P0 £D (x, Wydx.

The value of the objective function in this case will depend not only on
optimized neighborhood of W, but also the functions of applicability. If the functions
of applicability is specified, the optimized number W. only Possible formulation of
the problem, when along with the optimization of the range W can be optimized the
functions of applicability. Function of applicability reflect the distribution of products
according to the conditions of its use, in particular, the distribution of output between
consumers. Influence of character of distribution of products between consumers on
the value of the total cost until recently in the problems of optimal choice of
production parameters was not analyzed. The work assumes the existence of an
optimal distribution; this fact should be taken into account when using models.
Sometimes the distribution of production is quite close to the optimum, this condition
must be checked. Note that best meet the needs of each consumer does not always
correspond to the optimum from the point of view of the total cost distribution.

It is possible to consider the two in a sense the opposite of the mechanism of
distribution of products. One is a direct appointment by the consumer of a particular
product. In this case, together with optimal production parameters must be
determined and the optimal assignment, i.e. a function of applicability should be
arguments to the target function. There are often some restrictions regarding the
nature of product distribution, for example, all consumers who require a product with
a parameter X supplied the same products. Such restrictions must be recorded in the
statement of the problem, and restrictions on the functions of applicability.

Another mechanism of distribution of products — selling products. This
mechanism is influenced by the prices of traded goods, the price change will change
the distribution of products (even assuming that all manufactured products will be
purchased and used). Distribution of products affects both the operational and
production costs, then the same can be said about prices. The price of the product can
be considered as one of the parameters, and technical parameters subject to

optimization. Above, when determining the volume VG), it was assumed that instead
of some a given level of output with the required parameter x uses the same amount
of products with parameter u;. But it is possible that instead of the unit volume of
products with the required parameter x can be used 6@ (x, W) units of production on
the parameter u;eW. A function of 0@ (x, W) is a function of the substitutability and
summarizes the coefficient of substitutability. Now in case of full satisfaction of
demand:
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v = [P - 50 W) -6 (x, W)dx.
If g(u;,x) is the operating costs arising from the operation unit of production

by parameter u; to the conditions corresponding to the desired parameter x, the total
operating costs:
Z&W) = [ o) - 50 (W) - 69 (5 W) - gu;, 9)dx.
a

The function of the applicability £€V(x,W), a function of substitutability
B(i)(x, W) and a function ¢ (x), called the demand function, allow us to construct the
optimization model of the parametric range of products. Function of unit costs
c(u; V) and g(u;,x) are used to construct the objective function in the optimization, or
rather souls of determining the production and operating costs. Thus constructed the
optimization model of one-dimensional parametric range needs to be extended in
several directions. First, it is necessary to optimize not only a one-dimensional
parametric range, but also a parallel set of products, i.e. it is necessary to return to the
interpretation of the u; as a set of characteristics that determine the type of product, in
particular, in the case of multidimensional parametric number u; = (uiﬁl), - ui(m)),
m — dimensional vector.

Second, conditions may have not only the required values of the parameters (in
the case of multi-dimensional series X = (Xﬁl), ,X[m)) but some other factors. For
example, the effects and the costs arising from the operation of the machine, not only
depend on its parameters X, but also on the load factor T, the set of factors
characterizing the operating conditions, in this case, T = (x,T ).

The set of all possible required values of the parameters will denote by X. It can
be a finite set, especially if the function ¢ (X), X € Xis determined by the poll:

X = (}_{lf e J'}_{Hl)‘

The set X may be different, for example, be determined by the restrictions:

a® < x0 <p®,

Function of applicability EG)(}_{, W), the substitutability El(i)(}_{, W), demand
®(X) an_d the value of the unit operating costs g(u;,X) and specific production costs
c(ui;V(')) can be defined in the same way, only X € X is now a multidimensional
quantity. In the case of a full satisfaction survey total volumes:

VO = [ e® -tV W) 6P (xW)dx
production costs: Z® (W) = ¥ c(u; v®) - v,
and operating costs: 7 (W) = fx o) -EDz,wW) - 0@ W) - g(u;,%)dx.

Note that if X is a finite set, then fx ... dX becomes ¥, ex-

Thus, the transition from the models of one-dimensional parametric
optimization of a number of parallel optimization model of the complex. But there
was not yet taken into account the fact that the terms of use of the product can
definitely not be characterized by the required parameters, X. In principle, to
characterize these terms of use, you can consider a number of factors T € T. For
example, the conditions characterized by the kind of work you want to perform, and
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the demand function ¢(t) is the volume of work of the kind t. The function ¢ (1),
T € T can be interpreted differently depending on the view factor . In particular, if
the environment of the considered factors are the required values of parameters
T = (%X,1), (1) is the volume of production parameter x in conditions characterised
by factors T = (%,T ). In the other case, ¢(t) is the value of a certain effect in
conditions characterized by factors T. If the function @(t) interpreted one way or

another, it is possible to define functions applicability £V (t,W), function of

substitutability 6% (T,W) and the value of specific operating costs g(u;T)
analogously as it was done above. In this extended model, if you set function (1),
production volumes and production and maintenance costs are determined the same
way as was done above:

v = [0 5P w) -89t Wydr; z™(W) = B c(u; v») - v

ZOW) = [ @) - £V (W) - 09 (t, W) - g(u;, Ddr.

Conclusion. If @(t) is not set, i.e. is subject to optimization, then turn to the
General scheme of optimization of parameters of objects of standardization, namely
to determine the effects and the costs incurred. from the use of products in conditions
characterized by factors T, form the objective function and constraints and solve the
corresponding formal mathematical optimization problem. The objective function in
this approach, there may be some technical specifications that reflect the operation of
parallel complex W as restrictions there may be restrictions on the total cost.
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During developmentcomplex system of restoring the operational efficiency of
agricultural machines [1], there is a problem of justifying a strategy that would allow
obtaining the maximum possible effect from the operation of machines [2].

Usually, when setting the task of prevention, given characteristics of the
reliability of agricultural machines are assumed: the function of the time distribution
of the system's fault-free operation P(x) or its separate parts and the distribution
function of the time of independent manifestation of failure ®(v) and maintainability
characteristics: time distribution functions of various restoration works that can be
carried out in the system [3]. These characteristics, as well as the strategy [4],
according to which the terms of restoration work are assigned, determine the state of
the system and the evolution of these states over time [5].

Let's assume that there are many E possible states of the system is finite
E={E1,E2, ...,En}. In this case, the process trajectories x(t), describing the evolution
of system states over time, are step functions. On the trajectories of this random
process, we will define a functional which, with fixed reliability characteristics, will
characterize the service strategy of the studied system. For a finite period of time
[0,t] process trajectory x(t) given by the number of transitions m, moments of
transitionst (=0<t<t,...<tm<t and Ei,, Ei,, ..., Eim, in which the process is between
moments of transition. Then we define the functional as a mathematical expectation:

MR Cite* (tieen + ti) + Cimy » (E— 1)}, (1)
where are constants c¢; can be interpreted as the income received per unit of time spent
in the state Ei. With long-term use (t—o0) functional (1) tends to infinity. It is also
necessary to consider the specific income, i.e.

: 1 _
I =1my o, - M{ERG Cige * (s + 8 + i (= £}, (2)
Functional for the regenerating process/can be defined as
" M; ey citM;
I =3¢k :Zizlcm'gzﬁa 3)
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