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5 
ABSTRACT 

The explanatory note to the qualification work contains: 65 pages, 15 

tables, 30 figures, 10 sources, 2 appendices. 

INFORMATION SYSTEM, INFORMATION SUPPORT, IT SERVICE, 

SHOP NETWORK, subd, DIGITAL TECHNOLOGY, API, DFD, GPS, LSTM, 

RNN. 

The object of the qualification work is a network of digital technology 

stores.  

The purpose of the qualification work is to develop an IT service for the 

formation of optimal routes for the delivery of goods.  

The research method is a system analysis using an object-oriented 

approach. 

The work analyzes the subject area, functional features of the network of 

digital technology stores, analyzes the organizational structure, develops data 

flow diagrams, describes the requirements and formulates the problem, develops 

elements of information, mathematical and software support for the IT service, 

justifies the choice of technical support for the service. 

Application area – retail trade. 

The qualification work was carried out according to the methodological 

instructions for the organization of the performance and defense of the 

qualification work for the first (bachelor) level of higher education in the 

specialty 122 Computer Science under the educational program «Computer 

Science» for students of all forms of education [1]. Also, the work was designed 

according to the standards of DSTU 3008:2015 [2]. 
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API – Application Programming Interface 

DNN – Deep Neural Network 

GPS – Global Positioning System 

LSTM – Long short-term memory 

RNN – Recurrent Neural Networks 

SMS – Short Message Service 

UML – Unified Modeling Language 
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 4.2 –    ’  

’    ’     

Employee  Capacity  : 1 

Order  Status  : 1 

Point  Route  : 1 

Car    RouteEmp 1 : M 

Employee   RouteEmp 1 : M 

Order   RouteEmp 1 : M 

Route   RouteEmp 1 : M 

Order   CargoList 1 : M 

Cargo   CargoList 1 : M 
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Null 
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INTEGER PK  

NameCap   VARCHAR(20)   
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 Name '   VARCHAR(50)   

Suname  VARCHAR(50)   

Patronymi
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  VARCHAR(50)   

Car Id_Car  

 

 

INTEGER PK  

NameCar   VARCHAR(25)   

CarNum   VARCHAR(25)   

Tonnage 

  

INTEGER   

RouteEmp Id_Emp  

 

INTEGER FK  
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INTEGER FK  
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INTEGER FK  
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INTEGER FK  

Date   DATETIME   
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 RouteNum  

 

VARCHAR(15)   

Run  

 

INTEGER   

Duration  
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Point Id_Point  
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INTEGER FK  
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 INTEGER PK  

Id_Cargo   

  

INTEGER FK  

Id_Order   

 

INTEGER FK  

Quantity   INTEGER   

 

        . 4.1  4.2.  



36 

 
 

 4.1 –     

 

 
 

 4.2 –     



37 
5   -  

 

 

       

    –    , 

    . 

   ,        

,       . ,  Recurrent 

Neural Networks (RNN)  ,   ,    

’     . RNN –   

         [5]. 

    ’    Long 

Short-term Memory (LSTM) –     ,  

     ,    

     [5]. 

LSTM        

. 

-         

   .   RNN  

    , ,     

    tanh (  ) [5]. 

 LSTM   ,    

.        .  

    [6]. 

  LSTM –   ,    

.            

  .     

     [6].  

, LSTM      ,   

 ,   . 



38 
       

.         

   [6]. 

       ,  

,        

 .   "   ",  – 

"  " [6]. 

 LSTM        

 . 

   LSTM – ,     

  .     . 

  – ,       

 .      .   

 ,    .  tanh-    

 - ,      .   

       [6]. 

,  ,      

.       ,    

  .  

    ,  , 

      .     

  tanh- ,        

 -1  1,       

,       [6]. 

  5.1   ,    -

     . 

      : 

–     ; 

–  ,   . 



39 

 
 

 5.1 –   

 

        

    LSTM-      . 

      

    . 

       

Wide & Deep (  , ). 

 hit rate (    ,  

  ),    2–5%,   

     MRR (   

) –  1–3%.     

       20 ,   

  —  6 .  

 



40 
6     -

 

 

 

-        

     ,     

  '  LSTM –     

 RNN,        

 RNN [7]. 

       Python  

    Keras  ’  

    .   

 

–   LSTM  ,    

    ; 

–        LSTM, 

   ( ' )     [7]. 

   TensorFlow –     

   ,      

 ,      

[8]. 

      

   '  .       

 ,        

 ,      '  

  .  ,     

          

,      [8]. 

   Google Brain Team   

       (Deep 



41 
Neural Network, DNN),    ,   

       [8]. 

  TensorFlow     ,  

: 

–   ; 

–  ; 

–   . 

      ,  

 ,      . 

      ,  

     . ,    

 ,     ,  

       

 [9]. 

  TensorFlow,   

        .   

       

 .        

,           [9]. 

TensorFlow     . , 

TensorBoard,       

,         

     [9]. 

Keras –   Application Programming Interface (API), 

   TensorFlow. Keras   TensorFlow, 

  API,      

  .   API    

        [9]. 

 TensorFlow. TensorFlow    

    ,    



42 
,  ,      

 ,       

 [9]. 

  TensorFlow      

     , 

  ,    

     [9]. 

 Keras   API     

     TensorFlow,    

  .    TensorFlow, Google  

          

[9]. 

        

TensorFlow ,       

,          

.         

 , TensorFlow      

,    ,    

     .   

 TensorFlow      

      [9]. 

 

 



43 
7      

  

 

 

-     -    

     ,    

     . 

        

,      

 ,       , 

     . 

         

  Global Positioning System (GPS)   . 

   ,      ,  

   .     

,  .  

  7.1      

 

 
 

 7.1 –     



44 
8     

-  

 

       

    . 

       

   ,   " ". 

  8.1   . 

 

 
 

 8.1 –    

 

         

" " (  8.2).       

, ,         

    .     

 (  ,      

 )   "  "   

   "  ". 

,    ,    

    .  

       ,   

 ,    . 



45 

 
 

 8.2 –   " " 

 

  8.3    " ",   

          

 .    Short Message Service (SMS) 

 ,     .  



46 

 
 

 8.3 –   " " 

 

  "  "   8.4  

    ,    

,   (   )  ,   

  (  8.6)    (  8.5). 

    .     

   ,     . 

  8.7  8.8       

,   . 



47 

 
 

 8.4 –   "  " 

 

 
 

 8.5 –   "  " 

 



48 

 
 

 8.6 –   " " 

 

 
 

 8.7 –     " " 

 



49 

 
 

 8.8 –     " " 

 

 



50 
 

 

 

 -      

        

    ( , , 

  ). 

  -      

    ,      . 

      

        

 ,        

. 

       

,    ,       

. 

       

        

-  ,     . 

      

          

       ,   

      ,   

 - . 

 



51 
   

 

 

1.        

    ( )    

 122 '      

«   »      / 

.: . . , . . , . . , . . , . . 

.  . i : , 2024. 68 . pdf 

2.  3008:2015.   .     

 .    .   22.06.2015. 

:  « », 2016. 31 . 

3. What is route optimization a comprehensive. Guide URL: 

https://shifton.com/ru/blog/what-is-route-optimization-a-comprehensive-guide/ 

(  : 28.04.2025). 

4. What is route optimization algorithm? URL: https://nextbillion-

ai.translate.goog/blog/what-is-route-optimization-

algorithm?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=rq (  

: 28.04.2025) 

5. Stock Market Predictions with LSTM in Python URL: 

https://www.datacamp.com/tutorial/lstm-python-stock-market/ (  

: 28.04.2025) 

6. Time Series Prediction with LSTM Recurrent Neural Networks in 

Python with Keras URL: 

https://www.tensorflow.org/api_docs/python/tf/keras/layers/LSTM/ (  

: 28.04.2025) 

7. Recurrent Neural Networks (RNNs) and Long Short-Term Memory 

(LSTM) — Creating an LSTM Model in Python Using TensorFlow and Keras 

URL: https://machinelearningmastery.com/time-series-prediction-lstm-

recurrent-neural-networks-python-keras/ (  : 28.04.2025) 



52 
8. tf.keras.layers.LSTM URL: https://www.nvidia.com/en-

in/glossary/tensorflow/ (  : 28.04.2025) 

9. TensorFlow URL: https://en.wikipedia.org/wiki/TensorFlow/ (  

: 28.04.2025) 

10.  8302:2015.   .  

.     .   

04.03.2016. :  « », 2016. 20 . 


