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Abstract
Tasks of management of engineering systems include creation of appropriate

mathematical models and research of optimal conditions for system operation.
Methods of mathematical planning of experiment are widely used for carrying out
these tasks.

In practice, specifications of optimal plans are distorted. Realization of optimal
plans requires assignment of precise levels of researched parameters. Assignment is
made by means of measuring devices which are characterized by certain inaccuracy.

When levels of researched parameters are assigned, higher inaccuracy of
measuring devices conditions higher distortion of specifications of optimality.
Therefore, research of impact of inaccuracies of measuring devices upon certain
characteristics of plan is interesting.

Experiment is considered as the object of research and optimization in the
process of planning. Optimal management of experiment is based on the information
about the studied system. Strategy of research changes by means of choosing optimal
strategy for each object.

The objective of presented dissertation is to research third-rank, compositional,
symmetrical, economical and rotatability plans with two and three factors taking into
consideration inaccuracies of measuring devices.

The practical value of the work is that it includes necessary data, techniques
and recommendations.

The main objectives include development of algorithm and corresponding
program in Matlab for imitation of overlap of inaccuracies on coordinates of
researched plans; for studying the changes of different characteristics of third-rank
compositional rotatability plans under the influence of specifications of inaccuracies
of measuring devices; for determination of level of degradation of characteristics of
researched plans in consideration of the errors of experiment; for comparative
analysis of third-rank, deformed, rotatability plans with two and three variables.

Algorithms and corresponding programs of Matlab are developed for studying
the changes of characteristics of third-rank rotatability plans.

Specifications of D-, A-, E-, G-, Q-optimality and orthogonality, of third-rank
compositional, symmetrical and economical rotatability plans with two variables are
studied in consideration of different inaccuracies of measuring devices.

Characteristics of third-rank compositional rotatability plans are studied for three



variables. Study is linked to precise determination of regression coefficients and
precise prediction of values of response by means of derived model with different
errors of experiment.

The influence of inaccuracies of measuring devices on criterions of second
group is studied and the results are derived in different fields as cubes and squares of
different size. On the basis of studies of influence of inaccuracies on each
specification of third-rank rotatability plan, limits of corresponding values of
criterions are determined and therefore, corridors of dissipation of characteristics are
derived.

Comparative analysis is made for symmetrical 16-point and economical 12-
point rotatability plans with two variables. Data of comparative analysis of eight third-
rank rotatability plans with three variables is given.

The results of study enable experimenter to estimate levels of degradation of
specifications of rotatability plans, which are linked to precision of estimation of
coefficients of corresponding equation of regression and to precision of predictions of
values of response with constructed model.

The practical value of the work is that it includes necessary data,
techniques and recommendations for experimenters. They must help
experimenters in the work with third-rank rotatabiliy plans with two and three
variables, when they assign levels of parameters of optimal plans by means of

measuring devices with different inaccuracies.
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vii | Ds f=1, ¢;= 2% ¢,=0 v | Ds f=c,=c,=1
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