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The key water chemical indicators influencing disease incidence of the population are de-
fined. The research of disease incidence risk dependence on chemical indicators of drinking
water quality on the basis of neural network approach is made.

Keywords: chemical indicators, disease incidence, neural network approach.

The most part of chronic diseases of the person is connected with con-
sumption of the drinking water which isn't meeting sanitary standards which
contains in the structure impurity of the heavy metals (cadmium, lead, nickel
and others) causing development of diseases of cardiovascular, respiratory, uri-
nogenital systems skin and oncological diseases, congenital anomalies.

The main reason for pollution of water objects and soil resources is eco-
nomic activity of the person which leads to increase in concentration of chlo-
rides, nitrates, compounds of the metals, oil products, phenols, household gar-
bage and other dangerous substances getting with sewage of the enterprises to a
surface water. Concentration of these of unhealthy substances of the person in-
creases during the spring and summer period when the drain of thawed snow
from agricultural grounds and also "blossoming" during temperature increase
and reduction of speed of a current is observed.

The analysis of the key chemical indicators of quality of drinking water
has been made, problems, the purpose and research problems are defined, the
plan of a research is developed and research methods are chosen. On the basis of
the plan researches of risk of dependence of incidence on excess of maintenance
of chemical indicators of quality of drinking water by means of neural network
approach are conducted. Results of a research are analysed.

24 indicators exerting the greatest impact on health of people are chosen
from all chemical indicators.

All diseases are united in 18 groups. The dependence of disease probabil-
ity of each group on the exceeded chemical indicators of water is defined. Each
disease is estimated by weight value — quantity of the chemical indicators influ-
encing a disease. This weight coefficient will be used at creation of probabilistic
model of identification systems assessment. Thus, the made model of influence
of levels of water chemical indicators on development of diseases can be used as
a basis in creation of diseases identification system.

The problem of system creation of diseases identification of water quality
indicators belongs to the class difficult formalized (the tasks which are badly
giving in to algorithmization) which mathematical model has uncertainty. There-
fore for synthesis of the disease identification system (DIS) the mathematical
apparatus on the basis of artificial neural networks as he has a number of ad-
vantages in comparison with other techniques is chosen (overlapping of func-
tioning, automatic adaptation, stability of work, etc.).

Along with advantage of neural network methods, there are certain diffi-
culties of use of the device identification neural network (INN) which limit use
of INN or use of INN doesn't give to the procedure of identification of diseases
wished accuracy. These difficulties are connected with the wrong choice of ar-
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chitecture of INN. The architecture of neural network is understood as her struc-
tural and topological and analytical description. Therefore the problem of the
choice of optimum architecture of INS increasing probability of identification of
diseases is relevant. For this purpose it is necessary to consider the INN various
models on the basis of the same training selection and to compare probabilities
of identification.

For the analysis of work of neural network methods we will compare
probabilities of identification [3] for the solution of a problem of definition of
diseases on chemical indicators of water. For this purpose we use the created
model of influence of levels of chemical indicators of water on development of
diseases as the training set for training of neural networks.

Each neural network consists of 24 entrances corresponding to the unified
chemical indicators and 18 exits. An exit of each neuron characterizes degree of
belonging to the corresponding disease. The architecture of regression and prob-
abilistic network doesn't assume use of several intermediate layers. The training
algorithm for these INN is simplified too as the procedure of training is based on
"storing" of the training set and the subsequent estimation of degree of similarity
of new indicators to the "remembered" data.

We make the analysis of functioning of INN regarding the generalizing
ability with use of probability theory and mathematical statistics. For this pur-
pose it is necessary to develop model of evaluation of the work of INN. An in-
spection of operability of INS was carried out on real chemical indicators of wa-
ter on the Astrakhan region for 2010-2014. Data of INN can be used in the
analysis of tests of air and the soil as raised concentration of harmful substances
in them will come to an organism at inhalation of air and with the agricultural
products accumulating them in the structure.
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Fig. 1. Distribution diagram of identification probabilities

It is possible to determine by the distribution diagram of identification prob-
abilities (fig. 1) that the greatest probability is shown by INN "Perseptron 22".

Thus, the offered approach on creation of system of identification on
chemical indicators of water allows to increase probability of identification of
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diseases. This approach is based on use of the multilayered INN trained at the
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