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Lightweight concrete is widely used for outer fencing of heated buildings 

when it is necessary to reduce the weight of structures. It is also used in agricul-

ture and industrial construction. The concrete is used in hydraulic engineering, 

for the bulk structures. The use of lightweight concrete in construction reduces 

weight, cost and complexity of the structure, solves the problems of energy re-

source saving in construction and maintenance of engineering structures and 

buildings, as well as increases their durability, reliability and safety in operation, 

and reduces the load on the basis of foundation.  

Important characteristics of strength and deformability of concrete are 

within the upper and lower microcrack formation.  

The definition of the upper limit of microcrack formation was carried out 

according to the results of tests of samples of prisms by constructing a depend-

ence "the stress – volumetric strain" according to graphically averaged experi-

mental data. The peak point on the curve shows the upper limit of microcrack 

formation. Upon reaching the upper border of microcrack formation the total 

length and the number of combined cracks increased their widths.  

The definition of the lower microcrack formation was also made graphical-

ly from the experimental data. First, the dependence of "the level of load – Pois-

son's ratio" was drawn based on the experimental data. Poisson's ratio is defined 

as the ratio of the relative transverse strain to the longitudinal one or as the ratio 

of longitudinal modulus to transverse deformations for each stage of loading. 

The lower limit of microcrack formation was determined by taking the second 

derivative of Poisson's ratio.  

The studies identified the cube, prismatic and cylindrical strengths, mod-

ules of longitudinal and transverse deformations, shear modulus, and the limits 

of microcrack formation concrete. The ratio of prism strength was equal to 0.8. 

The limits of the upper and lower microcrack formation are required for the op-

erational loads. The material will operate elastically up to the limit of the lower 

microcrack formation and destructive processes do not occur. At the level of 

loading greater than or equal to the upper limit of microcrack formation an in-

tensive development of cracks take place and the material can break down.    
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Nowadays, neural networks are an extremely promising and rapidly devel-

oping direction of artificial intelligence. Having taken the best features of its 

prototype – the brain – they have been recognized as one of the most effective 

methods for solving diverse problems of varying degrees of complexity in vari-

ous fields. However, the possibilities for the development of neural networks 

have not been exhausted, and in this direction there is still a lot to be done. This 

paper gives a brief overview of the history of neural networks, their main com-

ponents and architectures. Besides, the fields of application and some examples 

of applications are given. 

The history of neural networks goes as far back as the 1940 s. In 1943 

McCulloch and Pitts elaborated a model of human and animal neuron and ex-

plained the principles of combination of neurons, i.e. neural network. Rosen-

blatt’s development of perceptron in 1958 contributed to further advancement in 

this field of science. It was aimed at recognizing alphanumeric signs. There were 

also attempts to use neural networks for weather forecast, identification of math-

ematical formulas, analysis of electrocardiogram, etc. In 1969 a monograph was 

published in which it was proved that one-layer perceptron-like nets have lim-

ited area of application. This fact discouraged scientists from working with per-

ceptrons and focused their efforts on expert systems instead. In the 1980s it was 

proved that there are no limitations in application of multi-layer non-linear neu-

ral network, which contributed to growing interest in this field of knowledge. 

Another big chapter in the history of neural networks is connected with 

Paul J. Werbos and his backpropagation algorithm, which effectively solved the 

‘exclusive or’ or ‘XOR’ problem and accelerated the training of multi-layer 

networks. 

The human brain, which consists of 1010 cells (neurons), is the archetype 

of neural networks. There are about 1015 connections (synapses) between the 

cells. The neuron works with the frequency from 1 to 100 Hz. Consequently, the 

approximated rate equals about 1018 operations per second. A neural network is 

a simple model of brain. It consists of great number of neurons, i. e. elements 

that process information. 

The scheme of the neuron can be made on the basis of the biological cell. 

This element consists of several inputs. The input signals are multiplied by the 

appropriate weights and then summed. The result is recalculated by the activa-

tion function. 
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In accordance with this model, the formula of the activation potential φ is 

as follows 
 

  ∑     
 
   .     (1) 

 

Signal φ is processed by the activation function, which can take different 

shapes. If the function is linear, the output signal can be described in the follow-

ing way:  
 
 

     .     (2) 
 

Neural networks described by this formula are called linear neural net-

works. Another type of the activation function is the threshold function, where 

   is a given constant threshold value 
 

  {
        
        

      (3) 

 

The sigmoid function and the hyperbolic tangent function are the functions 

that more accurately describe the non-linear characteristic of the biological neu-

ron activation function.  

There are different types of neural networks that differ in their structure 

and direction of information flow. In general, neural networks can be divided 

into groups in the following way: feedforward networks (one-layer networks, 

multi-layer networks); recurrent networks; cellular networks. 

Feedforward neural networks consist of neurons set in layers. The infor-

mation flow has one direction. Еach neuron in one layer has only directed con-

nections with the neurons of the next layer (towards the output layer). Some 

feedforward networks permit the shortcut connections: connections that skip one 

or more levels. These connections may be directed only towards the output lay-

er. Multi-layer networks usually consist of input, hidden (one or more) and out-

put layers. 

Recurrent neural networks have feedback loops (at least one); output sig-

nals of a layer are connected to its inputs. Input signals of a layer consist of in-

put and output states (from the previous step) of the layer. There are several 

types of recurrences providing different effects on a network: 

– direct recurrence (neurons are connected to themselves, it allows them to 

inhibit and therefore strengthen themselves in order to reach their activation lim-

its); 

– indirect recurrence (neurons use indirect forward connections to influence 

themselves, for example, by influencing the neurons of the next layer); 

– lateral recurrence (connections between neurons within one layer, each 

neuron often inhibits the other neurons of the layer and strengthens itself and the 

strongest neuron becomes active). 
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В современную эпоху наблюдается изменения в основаниях и фило-

софии, и науки. Постнеклассическая наука постоянно изменяется, для нее 

важными становятся междисциплинарные связи. Философия же обеспечи-

вает поиск новых подходов к изменению идеалов и норм науки. 

В рамках современной философии еще не сложился конкретный под-

ход к определению сущности понятия «искусственный интеллект», но сле-

дует отметить, что создание искусственного интеллекта стало возможным, 

в первую очередь, благодаря изобретению электронных вычислительных 

машин – компьютеров. Содержимое мира «искусственного интеллекта» 

обусловлено опытом человечества. 

Философские и научно-технологические подходы к определению и 

пониманию «искусственного интеллекта» варьируются в зависимости от 

критериев, которые положены в основу. Но есть ряд подходов, которые на 

всем временном промежутке изучения феномена «искусственного интел-

лекта» не теряют своей актуальности: интуитивный подход А. Тьюринга; 

символьный подход или символьная логика становится особенно значимой 

в эпоху появления цифровых машин (компьютеров) после изобретения 

Джоном Маккарти языка программирования «Лисп»; логический подход, 

ученые еще называют данный подход «логическое программирование», 

также один из значимых в современных теориях «искусственного интел-

лекта». 

Агентно-ориентированный подход – самый новый подход, который 

стал разрабатываться в 1990-х гг., основанный на использовании в про-

граммировании интеллектуальных (рациональных) агентов. Гибридный 

подход, наиболее востребованный в современных теориях, оформился бла-

годаря развитию синергетики в современном мире. Сторонники данного 

подхода предполагают, что только синергетическая комбинация нейрон-

ных и символьных моделей сможет достичь полного спектра познаватель-

ных и вычислительных возможностей. 

Итак, проблема «искусственного интеллекта», проблема изучения его 

на философском и научно-технологическом уровне представляется доста-

точно актуальной для всей сферы современного гуманитарного знания, но 

в то же время требуются новые критерии и подходы для анализа.    



 

  

  

168 

УДК 658.87 

ОРГАНИЗАЦИЯ РОЗНИЧНОЙ ТОРГОВЛИ ПРОМЫШЛЕННЫМИ  

ТОВАРАМИ 

 

Т. Д. ПУШКОВА 

Научный руководитель Е. Н. ШЕРОБУРКО 

ГУ ВПО «Белорусско-Российский университет» 

 

ОАО «Универмаг «Центральный» осуществляет розничную торговлю 

широким ассортиментом промышленных товаров, а также иные виды дея-

тельности, среди которых общественное питание, торговля драгоценными 

металлами и т. п. 

В состав ОАО «Универмаг «Центральный» входят 22 торговые секции 

(по адресу г. Могилев, ул. Первомайская, 61), ресторан «Санта Мария», 

магазин «Все для дома. ЦУМ-дисконт». Сайт предприятия www.discont.by 

функционирует по принципу Интернет-магазина. В последнее время в дея-

тельности универмага наблюдаются значительные перемены: изменяется 

выкладка товара, интерьер торговых помещений, большинство отделов пе-

решло на самообслуживание. Появился новый отдел с качественной кос-

метикой популярных брендов. Совершенствуется ассортимент реализуе-

мой продукции, появляются товары популярных брендов. Товары в уни-

вермаге становятся все более современными и ориентированными на мо-

лодежь, что сказывается на финансовых результатах деятельности пред-

приятия, приводит к увеличению его прибыли и рентабельности. 

Для совершенствования организации розничной торговли промыш-

ленными товарами ОАО «Универмаг «Центральный»» рекомендовано 

проведение ряда мероприятий. Для улучшения качества обслуживания по-

требителей необходимо проводить тренинги для повышения уровня об-

служивания продавцов. В некоторых отделах (косметика, игрушки, суве-

ниры) в предпраздничные дни следует увеличить количество консультан-

тов. Возможно привлечение профессиональных визажистов и косметоло-

гов в определенные дни увеличения объема продаж и оживления торговли. 

В отделе хозтоваров необходимо расширить проходы, а также изме-

нить порядок выкладки реализуемой продукции на основе принципов мер-

чандайзинга с тем, чтобы облегчить покупателям возможность выбора то-

вара.  

Рекомендуется использование дисконтных карт и карт постоянного 

покупателя. В деятельности интернет-магазина предприятия важным 

направлением является внедрение бесплатной доставки товара по г. Моги-

леву, а также возможности ее осуществления в воскресенье и в празднич-

ные дни.    
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In cellular neural networks neurons are arranged in a lattice. Connections 

(usually non-linear) may appear between the closest neurons. The typical exam-

ple of these networks is the Kohonen Self-organising-Map. 

Neural networks in medicine have almost unlimited application. The main 

application directions are diagnostics, prediction, prognostics and signal pro-

cessing. Besides, neural networks are applied in almost all fields of medicine, 

like cardiology, oncology, neurology, EEG analysis, genetics and many others. 

In practice, medical practitioners have to monitor more and more displays 

and evaluate an increasing number of signals. Neural networks, which are able 

to evaluate changes and interactions of physical, chemical and thermodynamical 

parameters, have definitely decreased the time of initiating necessary responses 

in case of emergency (it took only 17 seconds instead of 45 seconds necessary 

for medical practioners). A backpropagation neural network was trained to rec-

ognize HVS-patterns (high voltage spike-and-wave spindle) in rats. This well-

trained and optimized network can detect the presence of HVS in EEGs record-

ed for 12 night hours with 93–99 % sensitivity. However, falsely detected events 

(non-HVS, artefacts) varied over a wide range (18–40 %), but this attempt 

demonstrates the potential usefulness of neural networks in the recognition of 

EEG patterns. There are several systems available for diagnosis and selection of 

therapeutic strategies in breast cancer. A neural network judged the possible re-

currence rate of tumors correctly in 960 of 1008 cases by using data from lym-

phatic node positive patients. 

At present, neural networks seems to find the most interesting and the most 

powerful application in the field of radiology. Images contain a lot of infor-

mation and they are so complicated that it is quite difficult to interpret them by 

using conventional rule-based systems. By selecting an appropriate training set 

and learning process, neural network modeling becomes suitable for noise filter-

ing and for recognition of unusual images. For cold lesion detection and locali-

zation in SPECT (single photon emission computerized tomography) images a 

neural network was trained by using images with different sizes and noise lev-

els. The network scanned the whole image and recognized alterations with high 

sensitivity, and with only a few false-positive errors. 

So far, neural networks have not broken through many of the barriers to 

applied sciences. This technique has been applied only for testing mathematical 

models developed for solving simple problems in practice. Application of neural 

networks must currently be supported by conventional mathematical methods. In 

this way, neural networks can be more effective in pattern recognition and clas-

sification as compared to purely conventional techniques. To get a wider appli-

cation, new models, which are able to solve complex real-world problems, 

should be developed. 

  


