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55 YEARS OF THE DEPARTMENT INFORMATION SYSTEMS 
AND TECHNOLOGIES  

 
 

:    ,   
        -

    .     .  
Annotation: The article discusses the history, stages of development of the 
Department of Information Systems and Technologies from the moment of 
its inception to the present time. The article is dedicated to the anniversary 
of the department. 
 

 : , ,   
,  . 

Keywords: department, education, history of information technologies, 
Russian scientists. 
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PROGRESSIVE WEB APPLICATIONS AS AN ALTERNATIVE 
TO NATIVE DEVELOPMENT OF MOBILE APPS ON THE EXAMPLE 

OF A TEACHER'S ELECTRONIC JOURNAL 
 
 

:  web-  (PWA)  -
      -
    .     

,    PWA  -
        

 JavaScript.     -
  (A2HS)  Sencha Ext JS   -
 ,  Sencha Cmd.  , -

     PWA   -
      -
. 

Annotation: Progressive Web Apps (PWAs) are a truthy alternative to na-
tive and hybrid mobile apps for a range of tasks. Using the teacher's elec-
tronic journal as an example, the features of PWA development for mobile 
platforms and specific solutions based on modern JavaScript libraries are 
discussed. Snippets are provided for managing the installation process 
(A2HS) of the Sencha Ext JS application and modifying the service worker 
generated by Sencha Cmd. Issues related to installing and distributing 
PWA using your own certification authority for signing server certificates 
are covered. 
 

 : progressive web applications, PWA, A2HS,  
,      -

 , self-signed certificates, Sencha Ext JS, Sencha Cmd, Ja-
va Script. 
Keywords: Progressive web applications, PWA, A2HS, Mobile applica-
tions, Native and hybrid mobile application development technologies, 
Self-signed certificates, Sencha Ext JS, Sencha Cmd, Java Script. 
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Web      -

,        
       -

 .    : 
•       (  

  ) «  CSP»  -
  ,     USB-

.      -
      JavaScript: 

  . . [2] 
•          -

     OpenGL   -
 C  C++,    WebGL 

    JavaScript, HTML  CSS [1]. 
•     ,   -

       
 (Swift  Objective C  iOS,  Java  Android), -

   JavaScript, HTML  CSS [6, 7, 8, 9]. 
     -

     ,  
     JavaScript. ,       

JavaScript.   ECMA     
 JavaScript    ,    
  .   ,  -

    StackOverflow 
(https://insights.stackoverflow.com/survey/), JavaScript    

   ( . . 1). 
 

 
. 1.  ,  Stackoverflow  2022  

(https://survey.stackoverflow.co/2022/#most-popular-technologies-language-prof) 
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  ,    -
      JavaScript.   
 web-      -

,   cordova,    , 
   web-    webview  -

 [6, 7, 8, 9].      React Native 
( . 2),    - :   
JavaScript       -

 . 

 
. 2.       

 (https://www.statista.com/statistics/869224/worldwide-software-developer-
working-hours/). 

PWA 
     Progres-

sive Web Application —  web .  
       

  API (Application Programming Interface),  -
     .    , -

   PWA    (  -
) .      , 

  ,     -
    .    

 ,    . 

   
 ,       -

 ,     .      
      web- . 

,      web   -
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,     — json- ,   -
        

.        : 

<link rel="manifest" href="progressive-manifest.json"/> 

  : 

{ 
     "name": "StudRegister", 
     "short_name": "StudRegister", 
     "description": "Check students presence", 
     "icons": [{ 
        "src": "resources/icon-32.png", 
        "sizes": "32x32", 
        "type": "image/png" 
      },{ 
        "src": "resources/icon-64.png", 
        "sizes": "64x64", 
        "type": "image/png" 
      }, 
       …], 
      "theme_color": "#054059", 
      "background_color": "#054059", 
      "display": "standalone", 
      "orientation": "portrait", 
      "start_url": "/StudRegister/index.html" 
 } 

 ,     ,  
  ,  . ,     -

     ,   online-  
  PWA- . 

, , ,       -
 iOS,        : 

<!-- app icon for ios --> 
<link rel="apple-touch-icon" href="resources/apple-touch-icon-
80x80.png"> 
<link rel="apple-touch-icon" sizes="152x152" href="resources/touch-
icon-ipad.png"> 
<link rel="apple-touch-icon" sizes="180x180" href="resources/touch-
icon-iphone-retina.png"> 
<link rel="apple-touch-icon" sizes="167x167" href="resources/touch-
icon-ipad-retina.png"> 

     —  splash 
screen.  - ,        

         .  -
 : Android   splash screen  
,   ,  iOS   . iOS 

       : 

<!-- splash screen for ios --> 
<link rel="apple-touch-startup-image" href="resources/apple-launch-
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828x1792.png"> 
<meta name="apple-mobile-web-app-title" content="Stud Register"> 

,  PWA ,   -
     ,   Safari  iOS  Google Chrome 
 Android.   ,       , 

    (  Let’s Encrypt  [5]),  
      PWA-   

. 
 ,  ,   « » 

 ( ),       -
     .      -

    , ,   
  openssl.  ,      

  ,      
.  ,     -

 ,     .  , -
  , « »    , 

      -
       -
. ,   ,     . 

- ,       -
.  ,      -

   ,   
, ,       

(4096),  ,        
(   X.509).     .  -

 ,         
      . -

       —  
  . 

       
   Android,    iOS.   , 

,      ,   http. ,  
 Android   .   iOS -

     .  -
   3. 
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. 3.     (NikPV Ltd CA )  

 Android ( )  iOS ( ) 

        -
,      

(Certificate Authority),    -
:  ,     , -

  (csr-  — certificate signing request) , , 
  .     -

   ,  ,      « -
 »      2048. -

        -
 . , -  iOS    

 ,     . 
 ,     .   

 PWA-    (  )    
   ip-  ( ,     ), 

    ip-     
 (    ),    -

    . 
,     ,      -

 web-   . ,    
  localhost        

 (  , ,  web-    localhost). 
,        Xcode, 

   Android       
localhost,    10.0.2.2.     

  ,     -
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 web-      —  
  - . 

-  
-  —    PWA,   -

  ,     , 
     ,      -

. 
  ,  PWA    web- ,   -

 .  ,      -
   .       

- . ,       -
,  ,  ,      

web-  .   -    
,         -

    . -
-           

  .   proxy-  —  
 web- ,      -

. ,    -   , , 
indexedDB,       .   

    . 
      - , 

,   ,  
 . 

 CORS (Cross-Origin Resource Sharing), -  -
     same origin  (      -

    ),      -
    [3]. 

-     PWA, ,  ,  -
       -
       

     .  ,  -
    PWA   -

  - . , Sencha ExtJS 
(https://www.sencha.com/products/extjs/)    

   ,  -    -
  Sencha Cmd  . 
,     -     

     . ,   -
  ,      . 

   ,   -
 Sencha ExtJS   ,   : 

https://www.sencha.com/blog/creating-progressive-web-applications-using-
sencha-ext-js/     : 
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https://docs.sencha.com/cmd/7.6.0/guides/progressive_web_apps.html. -
,   ,   Sencha ExtJS,    

, ,  -   -
. 

  ,     (sencha app build) -
   -     ,  
 : 

var precacheConfig = [["app.js","5a384e19b8a6ad6180f7278924cb4b66"], 
  ["app.json","686792a97d4906db200223da90f1ba06"], 
  ["app.jsonp","7883705ac9ba9302562eaee9b4506a1b"], 
  … 
  ["re-
sources/sys/createAccount.php","d2d175a040a154db57a26f8cc63195d6"], 
  … 
  ["resources/Readme.md","cfcf4ed16d02e36903c4fe4f4810509d"] 
  … 
] 

    , sencha  -
     ,      -
, ,   (php),  Readme  .  -

, -     . 
   —  .   -

    precacheConfig1,     
     precacheConfig,    

  .     -
  ,   : 

var precacheConfig1 = [ 
/*       */]; 
//  
var precacheConfig = precacheConfig1.filter(e=>{ 
  let fileNm = e[0]; 
  if(/\.php$|\.DS_Store$|\.htaccess$|service-worker-config\.json$| 
    service-worker_\.js$|Readme\.md$/.test(fileNm)) return false; 
  return true; 
}); 

  (A2HS) 
  Google Chrome  Android  

    : Add To Home 
Screen (A2HS). , A2HS    « » -

,    : 
•     . 
•     : 

short_name  name;  icons,  ,   
 192  512 ; start_url;  display — -

  fullscreen, standalone  minimal-ui; 
prefer_related_applications . 
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•   - ,   -
  fetch. 
 prefer_related_applications    -

   Google Play     
related_applications,    .  fetch -

  ,      
  . ,     -

  -        -
        
,        

   (     fetch). 
    Google Chrome  

     .   
 (mini-infobar)       

  Android. , Google Chrome  -
        

  . 
      Google Chrome  

« »  beforeinstallprompt.  Sencha ExtJS   
    launch: 

Ext.define('StudRegister.Application', { 
    extend: 'Ext.app.Application', 
    requires: ['StudRegister.view.Main'], 
    name: 'StudRegister', 
    launch: function() { 
        window.addEventListener('beforeinstallprompt', (e) => { 
           // Prevent the mini-infobar from appearing on mobile 
            e.preventDefault(); 
            StudRegister.deferredPrompt = e; 
            var vm = this.getMainView().getViewModel(); 
            vm.set('hiddenINSTALL', false); 
        }); 
    } 
}); 

 ,    (   mini-infobar)  -
,    ,     

hiddenINSTALL.   ,   Sencha ExtJS 
    Model-View-ViewModel 

(MVVM),    ,  
   data binding. 

        true 
 false  hiddenINSTALL    

« ».     . 
  beforeinstallprompt   -

 deferredPrompt     prompt- , -
  : 
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install: function(btn) { 
  var vm = this.getViewModel(); 
  var deferredPrompt = StudRegister.deferredPrompt; 
  deferredPrompt.prompt(); 
  deferredPrompt.userChoice.then(choiceResult => { 
    if(choiceResult.outcome === "accepted") { 
      vm.set('hiddenINSTALL', true); 
    } 
  }); 
} 

 
.4.  « »     beforeinstallprompt. 

Prompt-  ( )       

 
     5. 

 
.5.     PWA     

.  —  Android,  —  iOS 

       
,    ,  

    PWA,    ,  
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(Sencha Ext JS, React, Angular, Vue.js).     

  Sencha Ext JS,     -
  React, Angular  Vue.js   .  -

,    Sencha Ext JS .  — -
    (GNU GPL). 

       
       Sencha ExtJS: 

StudRegister  Teacher.       
       (  ). 

 

 
.6.           

  

  Teacher    -
  (   ).  ,  Teacher 

  , ,  ( ) 
  . ,       

. 
    ,  -

,      .     
-       ,  

 CORS (Cross Origin Resource Sharing). 
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. 7.      

     StudRegister -
        ( , 

      ,     
).  Android  ,   -

 .     , -
 , ,     -

    stud_id  66  68. 
 

 
. 8.    stud_id=66  tud_id=68   

          
 

 
 web-  (PWA)   -

    : 
•     PWA   GooglePlay 

 App Store.    web- .  , 
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  iOS      
Apple Developer Program  99  (   -

). 
•   Android     

(A2HS). 
• PWA  . 
•  PWA     web-    -

  . 
•   PWA,   ,   

   API  : sessionStorage, 
localStorage, indexedDB. 

•  CORS (Cross-Origin Resource Sharing)  
      

   [3]. 
•    PWA   -

 ,     
   (Sencha ExtJS, React, Angular 

 .) 
• PWA    . 
• Web Share API  PWA     

  ,    . 
•      ,   

 online- . 
    PWA: 

•         -
 ,    (  ), 
, bluetooth, vibration  . (    

    : 
https://whatwebcando.today). 

•         -
  . 

 
  

1.  . .,  . .,     -
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  . – 2022. –  12. – . 49-56. DOI: 10.22389/0016-
7126-2022-990-12-49-56 
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.   frontend  backend   JavaScript  
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c.23-33 
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   WOLFRAM 
MATHEMATICA     

   
 
ANALYSIS OF THE USE OF THE WOLFRAM MATHEMATICA 
PROGRAM IN CALCULATING THE EFFECTIVE RADIUS 

OF EXTINGUISHING FOREST FIRES 
:   ,   -

 ,    , 
 ,       

,    . 



24

Abstract: This article, using data from web mapping services, calculates 
the size of the forest area covered by the fire, as well as possible ways to 
eliminate forest fires using fire aviation technologies. 
 

 : , , , , -
 ,  , . 

Keywords: forest, fires, binarization, clustering, effective radius, fire air-
craft, monitoring. 
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, ,  .    -
 ,    .  -

   -  ,     . 

 . 
     ,   -

,         Google Earth Pro 
( .2). 

 
.2.  ,    

     mapCreation,  -
 -   , . .   -
   -  ( .3).  

 
.3.   
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   -    , 
   ,     -

       .  
 «Manipulate»,   i -    

(  ),  ,  ,    
“ ”. 

  
       -

  ,   
«clusterisingCrowns»,         

   .      
    ,  ,   -

  ,   .   , 
     ( .4).  -  

  ,     
    . 

 
 4.   

        ( . 5) 
 

. 5.     
 

  ,       -
  0.58  ( .6) ,    , 

        272.62 2 

( .7): 
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DESIGNING THREE-DIMENSIONAL GEOINFORMATION 

MODEL OF FOREST FIRE SPREADING 
 

:       -
      

   Unity 3D    
 . 

Abstract: This article deals with basic approaches to geoinformational 
modeling of forest fire spreading in medium of three-dimensional modeling 
Unity 3D taking into account peculiarities of environment. 

 :  ,  -
,  ,  ,  -

   
Key words: geoinformation modeling, forest fire, forestry, geoprocess 
modeling, three-dimensional modeling of forests 
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APPLICATION OF GEO INFORMATION SIMULATION AND 

GEOINFORMATION DESIGN IN ACTIVITY FORESTRY 
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.  

Abstract: When solving forestry tasks and designing various activities in 
forestry, geoinformation modeling technologies have great potential, the 
main function of which is to design the best quality plantations on the lands 
of the forest fund. In article the basic possibilities of application and use of 
geoinformation technologies in the field of forestry activity are considered.  
 

 :  ,  -
, ,  ,   

. 
Key words: geographic information modeling, forest management, remote 
sensing, interactive maps, geographic information design. 
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BLOCKCHAIN IS NOT JUST BITCOIN 
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  . 

Abstract: the features of blockchain technology and information systems 
based on them are considered, the architecture of such systems is analyzed 
in detail. 
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Keywords: blockchain, nodes, peer-to-peer network, transaction, block, 
smart contracts. 
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BLOCKCHAIN SYSTEM OF LOGISTICS AND SUPPLY OF 
FOREST PRODUCTS 
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  . 
Abstract: the features of the blockchain architecture of the forest logistics 
system and the supply of forest products are considered. The algorithm of 
its functioning is presented, in which the procedures for its implementation 
are described in detail. 

 :  , , - , 
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Keywords: blockchain system, transactions, smart contract, algorithm. 
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Annotation. The article presents material on the development of infor-
mation support technologies for the project "Lawn as an indicator of the 
state of a sustainable urban environment and adaptation to climate 
change". The features of crowdsourcing implementation in conditions of 
unstable Internet connection, due to the use of the proposed standalone 
web application, are considered. An innovative solution to the problems of 
designing urban lawns using modern information technologies and tools 
for their application, such as virtual (VR) and augmented reality (AR) 
technologies implemented on the Digital Twin platform of a virtual model 
of the urban environment, is proposed. 
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Keywords. Lawn, crowdsourcing, offline web application, virtual and aug-
mented reality technologies, digital twin. 
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CACHE MANIFEST 
# v1.0 : 10-08-2014 
 CACHE: 
# pages 
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 # images 
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login.php 
 FALLBACK: 
/ /offline.html 
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DEVELOPMENT OF THE UNIVERSITY NAVIGATION  

INFORMATION SYSTEM 
 

 
:      -
,     -

    
 . . .      

 - ,      -
  .    -

    “Mapplic”   -
 . 

Abstract: This article is devoted to the development of a web-application 
prototype, which represents a navigation system for S.M. Kirov Saint-
Petersburg State Forest Engineering University. The main requirements for 
the web-application are presented. Several content management systems 
are compared. The implementation of a web application prototype using 
the "Mapplic" module for navigation within the university is described. 
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ARCHITECTURE OF THE DECISION SUPPORT SYSTEM IN THE 
IMPLEMENTATION OF FOREST FIRE PREVENTION MEASURES 
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   . 
Abstract: the design and development of decision support tools is gaining 
popularity in many subject areas today. Solving the problem of predicting 
the occurrence of forest fires and developing recommendations for the im-
plementation of preventive measures is possible with the help of a decision 
support system. Within the framework of the current study, the problem of 
forest fires in Russia is shown, a fuzzy model is given that describes the in-
tegral risk assessment of the occurrence of a thermal anomaly, and a data 
flow diagram is presented that includes key components of the DSS archi-
tecture. 

 :  ,    
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Keywords: peer review, decision support system, data flow diagram, forest 
fires 
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APPLICATION OF GEOINFORMATION SYSTEMS  
IN ECO-LOGICAL MONITORING 
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 . 
Abstract: tracking and solving problems associated with the deterioration 
of the environmental situation is an urgent task for Russia, which requires 
an integrated approach to solving. An important role is played by forecast-
ing the occurrence of environmental disasters, depending on the factors 
that have developed in the natural area. Modern information technologies 
make it possible not only to solve the problems of predicting the potential 
consequences of such situations, but also to provide intellectual support for 
making managerial decisions when implementing preventive measures. 

 :  ,  -
,    ,  . 

Keywords: geoinformation systems, environmental monitoring, data collec-
tion and processing, data integration 
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Annotation: The Kalman filter is presented, which makes it possible to ex-
clude the influence of the oscillatory component of sea waves on the con-
trol channel, which makes it possible to improve the stabilization of the 
course of a marine mobile object and reduce the wear of the hydraulic 
drive of the actuators 
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,  . 

Keywords: Kalman filter, heading control system, autopilot, sea waves. 
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APPOINTMENT OF INCREASED STATE ACADEMIC 

 SCHOLARSHIP USING THE SPBFTU INFORMATION SYSTEM 
 

:      -
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Annotation: Financial support for students in the form of various types of 
scholarships is one way to increase student’s motivation and learning effi-
ciency. For the appointment of increased state academic scholarship it is 
necessary to select students and approve candidates for it. This article dis-
cusses how candidates are selected and ranked using SPBFTU University's 
portfolio information system and the additional application linked to it. 

 :  ,   -
, , . 

Keywords: database, university information system, grant, portfolio. 
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ANALYSIS AND PROCESSING OF THE RESULTS OF THE AD-
MISSION CAMPAIGN FOR THE FORMATION OF FORMS  

OF MONITORING OF HIGHER EDUCATION 
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    MS Access, -
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. 
Annotation. This article describes the process of analyzing and processing 
data based on the results of the admission campaign in order to automati-
cally create reports for the annual monitoring of higher education. To cre-
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ate forms, it is proposed to use the MS Access software environment, 
through which connection to a remote database on the server is carried out 
and further development of appropriate forms and reports. 

 : , , ,  , MS Ac-
cess. 
Keywords: monitoring, forms, reports, databases, MS Access. 
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TECHNOLOGY OF WORKING WITH THE HUGIN SYSTEM API 
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   Hugin API   NET Framework. 
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   Windows Forms.  
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   . 

Annotation. The article provides a description of the sequence of actions 
for connecting the Hugin API to the NET Framework technology. A graph-
ical interface has been built using the Windows Forms user interface plat-
form. It is considered how the developed application allows you to create, 
read, visualize and check the domain. 
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 , windows forms, C#, Hugin API. 

Keywords: artificial intelligence, networks of trust, influence diagrams, 
windows forms, C#, Hugin API. 
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 AVR  STM32 

 
STM32 AND AVR MICROCONTROLLERS 

 
 

:       
   .  -

     -
  .  AVR   -

    .    -
      

STM32.  ,    -
     –   

 .     -
: Classic, Tiny, Mega –  AVR  : 

,  ,  -
,  –  STM32.  

    : -
,  , FLASH, EEPROM,  , 

, , . 
Abstract: The development of information technologies creates a field for 
intensive automation of technological processes. Depending on the techno-
logical processes, microcontrollers of different capacities are used. AVR 
microcontrollers cope with high memory requirements and power con-
sumption. For tasks with priority accuracy and flexibility, STM32 micro-
controllers are used. It should be borne in mind that the wrong choice of 
microcontroller leads to the opposite result – a decrease in the efficiency of 
the technological process. The article presents a comparison of families: 
Classic, Tiny, Mega – AVR microcontrollers and families: high–
performance, wide-range, ultra-low consumption, wireless - STM32 micro-
controllers. The main parameters of microcontrollers are considered and 
analyzed: bit depth, frequency of operation, FLASH, EEPROM, RAM, in-
terface, ADC, power supply. 
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Keywords: microcontroller, microcontroller parameters, MC, AVR, 
STM32, sensors, automation of technological processes. 
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PRINCIPLES OF ESTIMATING THE COST OF  
BUSINESS GAMES IN THE INFORMATION DEPOSITORY OF 

THE UNIVERSITY 
 

:     -
      . 

      -
 :     , 

       -
  .     
       

,       
       -

 . 
Abstract: The relevance of estimating the cost of business games placed in 
the information depository of the university is presented. The basic princi-
pal types of valuation of business games are presented: the market value 
for existing use, the cost of business games in use and the investment value 
of business games. The functional of the block of economic evaluation of 
business games placed in the information depository of the university is 
formulated, as well as the need to develop a methodology for assessing the 
cost of a business game placed in the information depository of the univer-
sity. 

 :  ,  ,  -
  ,     -

 ,       -
. 

Keywords: principles of valuation, types of value, the cost of creating busi-
ness games, prospects of the methodology for estimating the cost of busi-
ness games, the economic evaluation unit of business games of the univer-
sity depository. 
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Abstract: This article discusses several mapping services that allow moni-
toring of forest area. 
 

 : , , web- , , -
,  ,  . 

Keywords: forest, deforestation, web cartography, cutting, monitoring, for-
est fires, geoinformation Technologies. 
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WIRELESS BRIDGE DESIGN USING LINKTEST WEB SERVICE 
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Annotation. An approach to designing a wireless data transmission net-
work in places where it is not possible to organize a cable network is con-
sidered. Based on the availability of information about the lie of the ground 
and forest inventory data, it is proposed to use special web services for 
calculating the route profile and radio channel parameters. 
 

 :  ,   ,  
,  . 

Keywords: wireless networks, space losses, Fresnel zones, wireless bridg-
es. 
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  PHP  MYSQL  

  
 

OVERVIEW OF THE USE OF PHP AND MYSQL 
 IN PROGRAMMING 
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        ,  
     ,  -
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 -     PHP,   -
    ,  , , 

-     .   -
,     ,  -

     ( ). MySQL –  
    ,   

    - ,    
,     (   -

). MySQL  PHP      -
,      - . 

Abstract: Every day the Internet is being modernized, most people have 
new devices with access to it, which significantly strengthens the trend to-
wards developing software that is available through the browser. One of 
the main programming languages for web development is the PHP pro-
gramming language, on its basis you can create a social network, corpo-
rate website, blog, online store and many other services. Data storage of 
web applications created on the basis of this language is implemented 
through database management systems (DBMS). MySQL is a free relation-
al database management system, is a solution for small or medium–sized 
web applications, is used as a server accessed by clients (local or remote). 
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MySQL and PHP are quite often used together in development, they are 
very popular with web developers. 

 : PHP, MySQL,  , , HTML, -
, - , - . 

Keywords: PHP, MySQL, database, script, HTML, protocol, web applica-
tion, web page. 
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   HUGIN 
 

IMPLEMENTATION OF DYNAMIC BAYESIAN 
NETWORKS IN THE HUGIN ENVIRONMENT 

 
.        -

       -
   HUGIN     

 .     -
     . 

Annotation. Based on a simple model of the dependence of the size of an-
nual tree rings on the average annual temperature, an analysis was made 
of the implementation in HUGIN of approaches to constructing the dynam-
ic Bayesian networks. The sequence of actions for transforming the static 
Bayesian networks in dynamic networks is shown. 

 
 :  ,  , -

 ,   . 
Keywords: artificial intelligence, Bayesian belief networks, dynamic Bayes-
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   JAVA SPRING BOOT 
 

VIRTUAL LIBRARY WEB APPLICATION 
USING THE JAVA SPRING BOOT FRAMEWORK 

 
 

:  Java Spring Boot     
    ,    

 @Controller, @Service, @Repository,  -
       -

      Bean-  
 Application Context.      

   Spring.    
        -

 MySql 
Abstract: The Java Spring Boot framework combines the concepts of inver-
sion of control and aspect programming, using its @Controller, @Service, 
@Repository annotations, at the same time systematizing the tasks facing 
the developer to implement template tasks and building a hierarchical 
structure of Beans in the Application Context. The paper presents methods 
for using the main technologies of the Spring framework. when developing 
a virtual library application with a book booking system and a MySql da-
tabase. 
 

 : Java, Spring Boot, , , -
, - , - . 

Keywords: Java, Spring Boot, framework, application, controller, reposito-
ry classes, service classes. 
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ANALYSIS OF SATELLITE IMAGES IN ASSESSING 
THE CONDITION OF TERRITORIES 
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 . 
Annotation: The deterioration of the state of the natural environment re-
quires constant monitoring of its changes, primarily for specially protected 
natural areas (protected areas). One of the most convenient and common 
methods of observation is the analysis of remote images of the Earth. Clas-
sification is the simplest to implement among the methods of analysis,. The 
article presents the results of using this method to identify various kinds of 
violations of protected areas. 
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Key words: protected areas, remote sensing of the Earth (remote sensing), 
image analysis, classification algorithms. 

 
 

 
     , 

       -
        

  .       -
  ,    : 

  ( ), , ,  -
  ( ).     

 ( )    ( )  
Landsat     Google Earth. -

      ,   
  .     -

    ,   -
      .   

  ,  ,    RGB.   -
     -

  ( ),       -
.  ERDAS, ErMapper, ENVI, IDRISI, Map Info, ARC GIS, 

QGIS  .  

   . 
     ENVI 4.7  QGIS.  

      
.        

[1].  
   ENVI 4.7    -

   : 
•   (Parallelepiped).   

    ,  
, ,      

   ,    -
. 

•     (  -
, Minimum distance).     

  ,    , -
     .    

•    (Mahalanobis Distance) 
•    (Maximum likelihood).  

  ,   



169

        -
,   ,     -

 .     ,   
 .      , 

    . 
•       (Spectral An-

gle Mapper) 
•   (Binary Encoding). 

  QGIS 3.22    -
     ,       -

, : , , , ,  ,  
  .;    K-means,    

. 

   
       -

-  .  35% -      
    1970  2015 ,   2000    
 ,       

   « »   «  », -
   . 

  «  »    
    14  1999   302- , 25 

 2001   16-   14  2003   81- .    -
 « »    c -

     
           

       -
,         -

       [2].  
        

       -
 ,       -
  -  .  -

-     2003 ( ), 2005, 2010, 
2014, 2018, 2020  2022 ,     Google Earth. 

        -
   QGIS 3.22.  

 
   ,       

       
  (   2005 -2014 .   23 %) ,  (15 %) 

    .  



170

  1  2     
2003  2022 . 

 
.1.     « » 2003 . 

 1:25000 

 

 
. 2.     « » 2022 .  

 1:25000. 

 
       -

   ,  « ». 
     1981, 2005, 2008, 2011, 2013, 2014 

 2022 . 
 



171

 
.3.      

 
      ,   

      -      
      .  -

  2011-2014 .    ,   
          

 .    1981 ,  -
,        -
 - .      -

.             -
 ,         

(2012 .).   ,     (2013 .).  
          

.     « »    
  -  . 

 
        -

      



172

       -
,        -

  . 
 

  
1.  . .     

     .  . 
   :   . . 

. . .5. , , 2013 . .51-60. 
2.  . .,  . ,  . .,  . .,  

. .,  . .   «  ». – .:   
« », 2005. – 344 . 

 
 
 

. . ,  .- . , 
     . .  

Yastrebov@mail.ioffe.ru 
.  ,   ,  

     
 . . .  

iobukhova@inbox.ru 
. . ,  

      
 

Lidas7@yandex.ru 
.  ,   , .  

 . . .  
Davidova2709@yandex.ru  

 
      

MICROCAL ORIGIN PRO    
    

 NEPTICULIDAE    
     

 
CALCULATIONS USING THE MICROCAL ORIGIN PRO 

SOFTWARE PACKAGE OF THE INFLUENCE OF URBANIZATION 
FACTORS ON THE PREVALENCE OF BUTTERFLIES OF THE  

FAMILY NEPTICULIDAE IN THE TERRITORY OF THE  
RUSSIAN FEDERATION USING THE PEARSON  METHOD 
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  Nepticulidae     
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 ,       
 ,   -  -

,         -
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 ,  ,   -
    .  

Abstract: Using the method of identifying the main components, the rela-
tionship between the prevalence of butterflies on the example of the taxon 
Nepticulidae and various factors of urbanization in the Russian Federation 
was revealed. In order to elucidate possible links, an analysis of statistical 
data on the main factors of urbanization, such as the road complex, emis-
sions into surface wastewater and into the atmospheric air, was carried 
out. The analysis made it possible to propose a simple physical model, on 
the basis of which a hypothesis was put forward that determines the rela-
tionship between the prevalence of butterflies and urbanization factors. 
 

 :  ,  , 
 ,  ,  . 

Keywords: Jaccard coefficient, orrelation coefficient, Pearson matrix, 
main components, factors of urbanization. 
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