


ɋЕɊИЯ ИɇɎɈɊɆАɐИɈɇɇЫЕ ɌЕɏɇɈɅɈГИИ 
INFORMATION TECHNOLOGIES SERIES 

ʮу̬̦̌л ̬̌̚е̛̭̐т̛̬̬о̦̏̌ ̏ ˇеде̬̌л̦̽о̜ ̭лу̙̍е по ̦̌д̚о̬у ̏ ̴̭е̬е ̛̭̏́̚, ̴̛̦о̶̛̬̥̌о̵̦̦̼ те̵̦оло̛̜̐ ̛ ̥̭̭̌о̵̼̏ ко̥̥у̛̦к̶̛̜̌ ;ˀо̭ко̥̦̌д̚о̬Ϳ 
ˁ̛̏детел̭̽т̏о о ̬е̛̭̐т̶̛̛̬̌ ̭̬ед̭т̏̌ ̥̭̭̌о̏о̜ ̴̛̦о̶̛̛̬̥̌ ˑл. № ˇˁ77-69101 от 14 ̥̬̌т̌ 2017 ̐. 

 The journal has been registered at the Federal service for supervision of communications information technology and mass media (Roskomnadzor)  

Mass media registration certificate йl. № FS 77-69101 of March 14, 2017 

Том 2, № 1. 2017 

ˁʫ˃ʫʦОʱ ʻʤ˄ˋʻО-ʿˀʤК˃ʰˋʫˁКʰʱ ʮ˄ˀʻʤЛ 
ʰ̚д̌ет̭́ ̭ ϮϬϭ6 ̐.  

ISSN2518-1092 

Volume 2, № 1. 2017 

ONLINESCHOLARLYPEER-REVIEWEDJOURNAL 

First published online: 2016 

ISSN 2518-1092 

ˀʫʪʤКЦИОʻʻʤЯ КОЛЛʫʧИЯ: 

ʧЛʤʦʻˏʱ ˀʫʪʤК˃Оˀ: Ж̛ляко̏ ʫ.ʧ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬, ̌̏̚еду̛̺̜̀ 
к̴̌ед̬о̜ ̴̛̦о̶̛̬̥̌о̦̦о-телеко̥̥у̛̦к̶̛̌о̵̦̦̼ ̛̭̭те̥ ̛ те̵̦оло̛̜̐ʥел̐о̬од̭ко̐о 
̐о̭уд̬̭̌т̏е̦̦о̐о ̶̛̦̌о̦̌л̦̽о̐о ̛̭̭ледо̏̌тел̭̽ко̐о у̛̦̏е̛̬̭тет̌. 

ʯʤʺʫˁ˃ʰ˃ʫЛː ʧЛʤʦʻОʧО ˀʫʪʤК˃Оˀʤ: Че̬̦о̥о̬е̶ ʤ.ʤ.,к̦̌д̛д̌т те̵̸̛̦е̭к̵̛ ̦̌ук, 
п̬о̴е̭̭о̬ к̴̌ед̬̼ п̛̬кл̌д̦о̜ ̴̛̦о̬̥̌т̛к̛ ̛ ̴̛̦о̶̛̬̥̌о̵̦̦̼ те̵̦оло̛̜̐ 
ʥел̐о̬од̭ко̐о ̐о̭уд̬̭̌т̏е̦̦о̐о ̶̛̦̌о̦̌л̦̽о̐о ̛̭̭ледо̏̌тел̭̽ко̐о у̛̦̏е̛̬̭тет̌. 

О˃ʦʫ˃ˁ˃ʦʫʻʻˏʱ ˁʫКˀʫ˃ʤˀː: ʥол̐о̏̌ ʫ.ʦ., ̭т̛̬̹̜̌ п̬епод̌̏̌тел̽ к̴̌ед̬̼ 
п̛̬кл̌д̦о̜ ̴̛̦о̬̥̌т̛к̛ ̛ ̴̛̦о̶̛̬̥̌о̵̦̦̼ те̵̦оло̛̜̐ ʥел̐о̬од̭ко̐о 
̐о̭уд̬̭̌т̏е̦̦о̐о ̶̛̦̌о̦̌л̦̽о̐о ̛̭̭ледо̏̌тел̭̽ко̐о у̛̦̏е̛̬̭тет̌. 

ˀʫʪʤК˃Оˀ ʤʻʧЛʰʱˁКʰˈ ˃ʫКˁ˃Оʦ ˁʫˀʰʰ: Ля̹е̦ко И.ʦ., к̦̌д̛д̌т ̴̛лоло̸̛̐е̭к̵̛ 
̦̌ук, до̶е̦т 

ˋЛʫʻˏ ˀʫʪʤКˉʰОʻʻОʱ КОЛЛʫʧʰʰ: 

Ло̥̌к̛̦ ʦ.ʦ., к̦̌д̛д̌т те̵̸̛̦е̭к̵̛ ̦̌ук, ̌̏̚еду̛̺̜̀ к̴̌ед̬о̜ п̛̬кл̌д̦о̜ 
̴̛̦о̬̥̌т̛к̛ ̛ ̴̛̦о̶̛̬̥̌о̵̦̦̼ те̵̦оло̛̜̐ ʻʰ˄ «ʥелʧ˄» 

ʧ̵̌о̏̌ ʻ.ʻ., к̦̌д̛д̌т те̵̸̛̦е̭к̵̛ ̦̌ук, до̶е̦т к̴̌ед̬̼ п̛̬кл̌д̦о̜ ̴̛̦о̬̥̌т̛к̛ 
̛ ̴̛̦о̶̛̬̥̌о̵̦̦̼ те̵̦оло̛̜̐ ʻʰ˄ «ʥелʧ˄» 

ˀʫʪʤКˉʰОʻʻˏʱ ˁОʦʫ˃: 

ʦол̸ко̏ ʦ.ʿ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʺо̭ко̭̏к̛̜ те̵̸̛̦е̭к̛̜ 
у̛̦̏е̛̬̭тет ̛̭̏́̚ ̛ ̴̛̦о̬̥̌т̛к̛, ̐. ʺо̭к̏̌Ϳ  

ʪ̛̥т̛̬е̦ко ʦ.ʪ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ˈ̬̌̽ко̭̏к̛̜ ̶̛̦̌о̦̌л̦̼̜̽ 
те̵̸̛̦е̭к̛̜ у̛̦̏е̛̬̭тет «ˈʿʰ», ̐. ˈ̬̌̽ко̏, ˄к̛̬̦̌̌Ϳ  

К̌п̌л̛̦ ʦ.И., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʺо̭ко̭̏к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ 
̛̦̭т̛тут ̾лект̬о̛̦к̛ ̛ ̥̌те̥̌т̛к̛ ;те̵̸̛̦е̭к̛̜ у̛̦̏е̛̬̭тетͿ, ̐. ʺо̭к̏̌Ϳ  

Ко̬̭у̦о̏ ʻ.И., ̭̌̚лу̙е̦̦̼̜ де́тел̽ ̦̌ук̛ ˀˇ, докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ 
;ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ ̶̛̦̌о̦̌л̦̼̜̽ ̛̭̭ледо̏̌тел̭̽к̛̜ у̛̦̏е̛̬̭тет, 
̐. ʥел̐о̬одͿ 

Ло̥̌̚о̏ ʦ.ʤ., докто̬ ̴̛̛̚ко-̥̌те̥̌т̸̛е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʥел̐о̬од̭к̛̜ 
̐о̭уд̬̭̌т̏е̦̦̼̜ ̬̬̦̼̜̌̐̌ у̛̦̏е̛̬̭тет ̛̥. ʦ.Я. ʧо̛̬̦̌, ̐. ʥел̐о̬одͿ 

ʺ̌то̛̬̦ ˁ.И., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ 
̶̛̦̌о̦̌л̦̼̜̽ ̛̭̭ледо̏̌тел̭̽к̛̜ у̛̦̏е̛̬̭тет, ̐. ʥел̐о̬одͿ  

ˀу̦̍̌о̏ ʦ.ʧ., ̭̌̚лу̙е̦̦̼̜ де́тел̽ ̦̌ук̛ ˀˇ, докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ 
;ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ те̵̦оло̸̛̐е̭к̛̜ у̛̦̏е̛̬̭тет ̛̥. ʦ.ʧ. ˌу̵о̏̌, ̐. 
ʥел̐о̬одͿ 

ʥело̏ ˁ.ʿ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ 
̶̛̦̌о̦̌л̦̼̜̽ ̛̭̭ледо̏̌тел̭̽к̛̜ у̛̦̏е̛̬̭тет, ̐. ʥел̐о̬одͿ 

Ко̭ьк̛̦ ʤ.ʦ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;О̬ло̭̏к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ 
у̛̦̏е̛̬̭тет ̛̥. ʰ. ˁ. ˃у̬̐е̦е̏̌, ̐. О̬ел) 

И̺̏̌ук О.ʤ., докто̬ те̵̸̛̦е̭к̵̛ ̦̌ук, п̬о̴е̭̭о̬ ;ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ 
̶̛̦̌о̦̌л̦̼̜̽ ̛̭̭ледо̏̌тел̭̽к̛̜ у̛̦̏е̛̬̭тет, ̐. ʥел̐о̬одͿ 

EDITORIAL TEAM: 

EDITOR-IN-CHIEF: Evgeniy G. Zhilyakov, Doctor of Technical Sciences, Professor, Belgorod 

State National Research University 

DEPUTY EDITOR-IN-CHIEF: Andrey A. Chernomorets, Candidate of Technical Sciences, 

Associate Professor, Belgorod State National Research University 

EXECUTIVE SECRETARY: Evgeniya V. Bolgova, Senior Lecturer, Belgorod State National 

Research University 

ENGLISH TEXT EDITOR: Igor V. Lyashenko, Ph.D. in Philology, Associate Professor  

EDITORIAL BOARD: 

Vladimir V. Lomakin, Candidate of Technical Sciences, Professor, Belgorod State National 

Research University 

Nina N. Gahova, Candidate of Technical Sciences, Associate Professor, Belgorod State 

National Research University 

CONSULTING EDITORS: 

Valery P.Volchkov, Doctor of Technical Sciences, Professor (Russia)  

Valery D.Dmitrienko, Doctor of Technical Sciences, Professor (Ukraine)  

Vladimir I.Kapalin, Doctor of Technical Sciences, Professor (Russia)  

Nikolay I.Korsunov,Honoured Science Worker of Russian Federation, Doctor of Technical 

Sciences, Professor (Russia) 

Vadim A. Lomazov, Doctor of Physico-mathematical Sciences, Professor (Russia) 

Sergey I.Matorin, Doctor of Technical Sciences, Professor (Russia)  

Vasily G.Rubanov,Honoured Science Worker of Russian Federation, Doctor of Technical 

Sciences, Professor (Russia) 

Sergey P.Belov, Doctor of Technical Sciences, Professor (Russia) 

Alexander V.Koskin, Doctor of Technical Sciences, Professor (Russia) 

Olga A.Ivaschuk, Doctor of Technical Sciences, Professor (Russia) 

˄̸̬ед̛тел̽: ˇеде̬̌л̦̽ое ̐о̭уд̬̭̌т̏е̦̦ое ̌̏то̦о̥̦ое о̬̍̌̚о̏̌тел̦̽ое 
у̸̬е̙де̛̦е ̼̭̹̏е̐о о̬̍̌̚о̛̦̏̌́  

«ʥел̐о̬од̭к̛̜ ̐о̭уд̬̭̌т̏е̦̦̼̜ ̶̛̦̌о̦̌л̦̼̜̽ ̛̭̭ледо̏̌тел̭̽к̛̜ у̛̦̏е̛̬̭тет»  

ʰ̚д̌тел̽: ʻʰ˄ «ʥелʧ˄». ʤд̬е̭ ̛̚д̌тел́: ϯϬ8Ϭϭϱ ̐. ʥел̐о̬од, ул. ʿо̍ед̼, 8ϱ. 
ʮу̬̦̌л ̵̼̏од̛т ϰ ̬̌̌̚ ̏ ̐од 

Founder: Federal state autonomous educational establishment of higher education 

«Belgorod State National Research University»  

Publisher: Belgorod State National Research University  

Address of publisher: 85 Pobeda St., Belgorod, 308015, Russia 

Publication frequency: 4 /year 

© Бел̐о̬од̭к̛̜ ̐о̭уда̬̭т̏енн̼̜ нац̛онал̽н̼̜ ̛̭̭ледо̏ател̭̽к̛̜ ун̛̏е̛̬̭тет, ϮϬϭ7 

© Belgorod State National Research University, 2017



ʠʝʓЕʟʕАʜʗЕ CONTENTS ʠʗʠʡЕʛʜЫʘ АʜАʚʗʖ ʗ ʢʞʟАʑʚЕʜʗЕ 

SYSTEMANALYSISANDPROCESSING 

OFKNOWLEDGE 

ʞˋˆː˃˔˕˞ˌ ʝ.ʛ. ʛˑˇˈˎ˟ ˒˓ˑˋˊ˅ˑˇ˔˕˅ˈːːˑˆˑ ˒˓ˑ˙ˈ˔˔˃ ˑ˄˓˃˄ˑ˕ˍˋ ˒˃˓˕ˋˋ ˒˓ˈˇˏˈ˕ˑ˅ ˕˓˖ˇ˃ 3 

Pihnastyi O.M.  

The model of production process of the 

party of the subjects of labour 3 

ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., 
ʞ˖˔ː˃я ʝ.ʞ., ʡ˓ˑшˋː˃ ʡ.ʠ., ʑ˃˔ˋː˃ ʜ.ʑ. ʝ ˓˃ˊ˓˃˄ˑ˕ˍˈ ˏˈ˕ˑˇˋˍˋ ˍˑˏ˒ˎˈˍ˔ːˑˆˑ ˑ˙ˈːˋ˅˃ːˋя ˒˓ˋː˃ˇˎˈˉːˑ˔˕ˋ ˖˚ˋ˕ˈˎˈˌ ˍ ˍ˃˕ˈˆˑ˓ˋˋ 

14 

Putivtseva N.P., Zaitseva T.V., 

Pusnaya O.P., Troshina T.S., 

Vasina N.V. 

On the development of methods of 

comprehensive evaluation of conformity 

of teachers to categories 14 

ʝˎ˃ˇ˟ˍˑ ʑ.ʠ., ʐ˃˄ˈːˍˑ А.А., 
Аˎˈˍ˔ˋː˃ А.А. ʝ˙ˈːˍ˃ ˊ˃˜ˋ˜ˈːːˑ˔˕ˋ ˔ˋ˔˕ˈˏ˞ ˇˋ˔˕˃ː˙ˋˑːːˑˆˑ ˑ˄˓˃ˊˑ˅˃ːˋя ˅˖ˊ˃ 20 

Oladko V.S., Babenko А.А., 

Aleksina А.А. 

Security assessment of university 

distance education 20 

К˃˓˅ˋ ʓ.К., ʠ˃ˎ˃˘ Х.A., ʐ˓˖˔ˈː˙ˈ˅ А.ʒ.  ʠˋ˔˕ˈˏ˃ ˒ˑˇˇˈ˓ˉˍˋ ˒˓ˋːя˕ˋя ˓ˈ˛ˈːˋˌ ˇˎя ˑ˙ˈːˍˋ ˖˓ˑ˅ːя ˊ˃ˆ˓яˊːˈːˋя ˅ˑˇ˞ ˅ ˓ˈˍˈ ʡˋˆ˓ 28 

Karwi J.Q., Salah H.A.. Brusentsev A.G. 

Decision support system for the 

evaluation of water pollution in Tigirs 

river 28 

ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., 
ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., 
ʜˈ˔˕ˈ˓ˑ˅˃ Е.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ ˃ː˃ˎˋˊ ˒˓ˋˏˈːˈːˋя ˏːˑˆˑˍ˓ˋ˕ˈ˓ˋ˃ˎ˟ː˞˘ ˏˈ˕ˑˇˑ˅ 40 

Putivtseva N.P., Pusnaya O.P., 

Igrunova S.V., Zaitseva T.V., 

Nesterova E.V. 

Comparative analysis of the use multi-

criteria methods 40 

ʕˋ˘˃˓ˈ˅ А.ʒ., ʧ˃˓˃˒ˑ˅ ʓ.ʞ. ʠˋ˔˕ˈˏːˑ-ˑ˄˝ˈˍ˕ːˑˈ ˋˏˋ˕˃˙ˋˑːːˑˈ ˏˑˇˈˎˋ˓ˑ˅˃ːˋˈ ˔ˋ˔˕ˈˏ ˏ˃˔˔ˑ˅ˑˆˑ ˑ˄˔ˎ˖ˉˋ˅˃ːˋя ː˃ ˒˓ˋˏˈ˓ˈ "ʛːˑˆˑ˗˖ːˍ˙ˋˑː˃ˎ˟ːˑˆˑ ˙ˈː˕˓˃ ˒˓ˈˇˑ˔˕˃˅ˎˈːˋя ˆˑ˔˖ˇ˃˓˔˕˅ˈːː˞˘ ˋ ˏ˖ːˋ˙ˋ˒˃ˎ˟ː˞˘ ˖˔ˎ˖ˆ" 48 

Zhikharev A.G.,  

Sharapov D.P. 

System-object imitative modeling 

of the mass service system by the 

example "multifunctional center  

of providing state and municipal 

services" 48 ʗʜʣʝʟʛАʥʗʝʜʜʝ-ʡЕʚЕʙʝʛʛʢʜʗʙАʥʗʝʜʜЫЕ ʡЕʤʜʝʚʝʒʗʗ 

SYSTEMANALYSISANDPROCESSING 

OFKNOWLEDGE 

ʕˋˎяˍˑ˅ Е.ʒ., ʦˈ˓ːˑˏˑ˓ˈ˙ А.А., 
ʐˑˎˆˑ˅˃ Е.ʑ. ʝ ˔˖˄ˋː˕ˈ˓˅˃ˎ˟ː˞˘ ˏ˃˕˓ˋ˙˃˘ ː˃ ˑ˔ːˑ˅ˈ ˖ːˋ˕˃˓ː˞˘ ˒˓ˈˑ˄˓˃ˊˑ˅˃ːˋˌ 55 

Zhilyakov E.G., Chernomorets A.A., 

Bolgova E.V. 

About subinterval matrices based on 

unitary transformations 55 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
˃ː˃ˎˋˊ ˒˓ˋˏˈːˈːˋя ˏːˑˆˑˍ˓ˋ˕ˈ˓ˋ˃ˎ˟ː˞˘ ˏˈ˕ˑˇˑ˅ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ., №ͷ, Ͷͷ7. 
40 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

ɍȾɄ 004.62 DOI:10.18413/2518-1092-2017-2-1-40-47

ɉɭɬɢɜɰɟɜɚ ɇ.ɉ. 
ɉɭɫɧɚɹ Ɉ.ɉ. 
ɂɝɪɭɧɨɜɚ ɋ.ȼ. 
Ɂɚɣɰɟɜɚ Ɍ.ȼ. 
ɇɟɫɬɟɪɨɜɚ ȿ.ȼ. 

ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ɉɊɂɆȿɇȿɇɂə 
ɆɇɈȽɈɄɊɂɌȿɊɂȺɅɖɇɕɏ ɆȿɌɈȾɈȼ 

Ȼɟɥɝɨɪɨɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɭɥ. ɉɨɛɟɞɵ ɞ.85, 
ɝ. Ȼɟɥɝɨɪɨɞ, 308015, Ɋɨɫɫɢɹ 

e-mail: putivzeva@bsu.edu.ru, pusnaya@bsu.edu.ru, igrunova@bsu.edu.ru, zaitseva@bsu.edu.ru, nesterova@bsu.edu.ru

Ⱥɧɧɨɬɚɰɢɹ 
ȼ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɬɨɞɨɜ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɩɪɢ ɧɟɱɟɬɤɢɯ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɨɫɤɨɥɶɤɭ ɡɚɞɚɱɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜɨɡɧɢɤɚɸɬ ɤɚɤ ɜ ɧɚɭɱɧɨɣ, ɬɚɤ ɢ ɜ 
ɩɨɜɫɟɞɧɟɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɞɧɚ ɢ ɬɚ ɠɟ ɡɚɞɚɱɚ ɩɨ ɜɵɛɨɪɭ ɦɟɫɬɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɚɷɪɨɩɨɪɬɚ ɪɟɲɟɧɚ ɜ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ, ɦɟɬɨɞɨɦ ELECTRE, ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ 
ɢɟɪɚɪɯɢɣ ɢ ɦɟɬɨɞɨɦ ɭɱɟɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɮɨɪɦɚɥɢɡɭɟɦɨɣ ɨɰɟɧɤɢ. 
ɉɪɢɜɟɞɟɧɵ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɜɵɞɟɥɟɧɵ ɞɨɫɬɨɢɧɫɬɜɚ ɤɚɠɞɨɝɨ ɢɡ ɦɟɬɨɞɨɜ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɫɪɚɜɧɟɧɢɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɆȺɂ ɥɢɛɨ ɮɨɪɦɚɥɢɡɨɜɚɧɧɭɸ 
ɨɰɟɧɤɭ. ɇɨ ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɧɟ ɬɨɥɶɤɨ ɪɚɧɠɢɪɨɜɚɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ, ɧɨ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɷɬɢɯ ɩɪɟɞɩɨɱɬɟɧɢɣ, ɬɨ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɟɧɧɨ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ; ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɣ ɜɵɛɨɪ; ɬɟɨɪɢɹ ɧɟɱɟɬɤɢɯ 
ɦɧɨɠɟɫɬɜ; ELECTRE; ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 
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Abstract  
The paper defines the characteristics of methods of multi-criteria selection in fuzzy initial data 
because the decision-making problems appear both in scientific, and in daily activities. The same 
task of choosing a location for the construction of the airport is solved with the use of the theory 
of fuzzy sets, the ELECTRE method, the analytical hierarchical procedure and method of 
accounting of information parameters for formalized assessment and obtained results differ. 
Comparative characteristics and featured of each of the method were described. On the basis of 
carried analysis it was proved that for a reasonable comparison of the results it is preferable to use 
the formal assessment or the AHP. But if you need to get not only the ranking of the alternatives 
according to their preference, but the quantitative assessment of these preferences, it is more 
advisable to use the analytical hierarchical procedure. 
Keywords: decision making; multi-criteria selection; theory of fuzzy sets; ELECTRE; Analytical 
Hierarchical Procedure. 

ВВȿȾȿɇɂȿ 
Ɂɚɞɚɱɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɜɨɡɧɢɤɚɸɬ ɤɚɤ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ 

ɠɢɡɧɢ, ɬɚɤ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɥɢɛɨ ɨɬɛɨɪɟ ɤɚɤɢɯ-ɬɨ ɨɛɴɟɤɬɨɜ, ɩɪɨɰɟɫɫɨɜ ɢ/ɢɥɢ ɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ. 
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ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

Ɇɟɬɨɞɵ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɩɪɢ ɧɟɱɟɬɤɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɬɥɢɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ Д3Ж: 

- ɬɢɩ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɟɱɟɬɤɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɨɰɟɧɨɤ ɚɥɶɬɟɪɧɚɬɢɜ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɜɚɠɧɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɢ ɷɤɫɩɟɪɬɨɜ), ɬ.ɟ. ɜɢɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɧɢɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɲɤɚɥ ɞɥɹ ɨɰɟɧɤɢ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɬɚ ɪɚɡɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɨɥɥɟɤɬɢɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɬɚ ɪɚɡɥɢɱɢɣ (ɜɚɠɧɨɫɬɢ) ɷɤɫɩɟɪɬɨɜ; 
- ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɢ ɷɤɫɩɟɪɬɨɜ; 
- ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɨɤ; 
- ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɞɪ. 
ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɦɟɬɨɞɨɜ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɨɰɟɧɢɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɦɟɬɨɞɢɤɚɦɢ ɩɪɨɜɟɞɟɧɢɹ 

ɫɪɚɜɧɟɧɢɹ ɢ ɨɰɟɧɤɢ, ɚ ɬɚɤɠɟ ɪɹɞɨɦ ɞɨɩɭɳɟɧɢɣ ɜ ɤɚɠɞɨɦ ɦɟɬɨɞɟ. Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɢɦɟɟɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɪɚɫɫɦɨɬɪɟɧɨ 4 ɩɨɞɯɨɞɚ, ɪɟɲɚɸɳɢɟ ɨɞɧɭ ɢ ɬɭ ɠɟ ɡɚɞɚɱɭ ɜɵɛɨɪɚ:  

 Ɍɟɨɪɢɹ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ
 ELECTRE
 Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ
 Ɇɟɬɨɞ ɭɱɟɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɮɨɪɦɚɥɢɡɭɟɦɨɣ ɨɰɟɧɤɢ
Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɦɟɬɨɞɚ ɩɨɫɬɪɨɟɧɢɹ ɧɟɱɟɬɤɨɣ ɮɭɧɤɰɢɢ ɩɪɟɞɩɨɱɬɟɧɢɹ, ɨɩɢɫɚɧɧɨɝɨ ɜ Д7Ж, ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɞɥɹ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɤɪɢɬɟɪɢɹɦ, ɭɱɢɬɵɜɚɬɶ 
ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɢ ɩɪɨɪɚɧɠɢɪɨɜɚɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɟɞɩɨɱɬɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɫ ɭɱɟɬɨɦ ɡɧɚɱɢɦɨɫɬɢ 
ɤɪɢɬɟɪɢɟɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɨɣ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɩɪɟɞɩɨɱɬɟɧɢɹ  ɅɉɊ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɦ  ɨɩɵɬɨɦ ɢ ɡɧɚɧɢɹɦɢ, ɭɦɟɬɶ ɩɪɨɜɨɞɢɬɶ ɤɪɢɬɟɪɢɚɥɶɧɵɣ ɚɧɚɥɢɡ ɫɢɬɭɚɰɢɢ, ɫɬɪɨɢɬɶ ɛɚɡɨɜɵɟ ɲɤɚɥɵ, 
ɜɵɛɢɪɚɬɶ ɤɪɢɬɟɪɢɢ ɢ ɨɰɟɧɢɜɚɬɶ ɢɯ ɜɚɠɧɨɫɬɶ ɢ ɫɬɪɨɢɬɶ ɮɭɧɤɰɢɸ ɩɪɟɞɩɨɱɬɟɧɢɹ. 

ȼ ɦɟɬɨɞɚɯ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɢɬɨɝɨɜɨɟ ɭɩɨɪɹɞɨɱɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɟɧɢɹ ɜɫɟɯ ɩɚɪ 
ɚɥɶɬɟɪɧɚɬɢɜ. ȼ ɤɥɚɫɫɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ ɦɟɬɨɞɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ 
(ɆȺɂ) Ɍ. ɋɚɚɬɢ, ɚɧɚɥɢɡ ɩɪɨɛɥɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɡɧɚɧɢɣ ɜ ɮɨɪɦɟ ɨɰɟɧɨɤ ɜɚɠɧɨɫɬɢ ɨɞɧɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɨɣ, ɜɵɪɚɠɚɟɦɵɯ ɱɟɬɤɢɦɢ ɱɢɫɥɚɦɢ Д6Ж. ȼ ɪɚɫɩɨɪɹɠɟɧɢɟ ɅɉɊ ɞɚɟɬɫɹ ɲɤɚɥɚ 
ɫɥɨɜɟɫɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɭɪɨɜɧɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɜɚɠɧɨɫɬɢ, ɤɚɠɞɨɦɭ ɭɪɨɜɧɸ ɜɚɠɧɨɫɬɢ ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɱɢɫɥɨ (ɨɬ 1 ɞɨ 9). ȼ ɦɚɬɪɢɰɚɯ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɨɥɭɱɟɧɧɵɟ ɱɢɫɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɨɜ 
(ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɠɧɨɫɬɢ) ɫɪɚɜɧɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ (ɤɪɢɬɟɪɢɟɜ, ɰɟɥɟɣ, ɚɥɶɬɟɪɧɚɬɢɜ) [5]. ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ 
ɷɬɚɩɟ ɆȺɂ ɩɨɥɟɡɧɨɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɫɢɧɬɟɡɚ ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɧɟɣ ɜɟɫɨɜ ɰɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɛɨ ɚɞɞɢɬɢɜɧɨɣ, ɥɢɛɨ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɣ ɮɨɪɦɭɥɵ. 

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɆȺɂ ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɥɟɦɵ ɜ ɜɢɞɟ ɯɨɪɨɲɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ 
ɢɟɪɚɪɯɢɢ ɰɟɥɢ, ɤɪɢɬɟɪɢɟɜ ɢ ɩɨɞɱɢɧɟɧɧɵɯ ɢɦ ɚɥɶɬɟɪɧɚɬɢɜ. ɋɪɟɞɢ ɧɟɞɨɫɬɚɬɤɨɜ ɦɟɬɨɞɚ ɜɵɞɟɥɹɸɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ 

ɜɜɟɞɟɧɢɟ ɧɨɜɨɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɦɨɠɟɬ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɩɪɢɜɟɫɬɢ ɤ ɢɡɦɟɧɟɧɢɸ ɨɬɧɨɲɟɧɢɣ ɩɪɟɞɩɨɱɬɟɧɢɹ ɦɟɠɞɭ 
ɞɜɭɦɹ ɞɪɭɝɢɦɢ ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ. ɆȺɂ ɜɟɫɶɦɚ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɱɟɥɨɜɟɱɟɫɤɢɦ ɨɲɢɛɤɚɦ ɜ ɢɡɦɟɪɟɧɢɹɯ, ɧɟ 
ɢɫɤɥɸɱɚɟɬ ɩɨɹɜɥɟɧɢɟ ɰɢɤɥɨɜ ɧɚ ɦɧɨɠɟɫɬɜɟ ɫɪɚɜɧɢɜɚɟɦɵɯ ɚɥɶɬɟɪɧɚɬɢɜ. Ʉ ɬɨɦɭ ɠɟ ɟɫɥɢ ɷɤɫɩɟɪɬ ɫɱɢɬɚɟɬ 
ɧɟɤɨɬɨɪɵɟ ɢɡ ɚɥɶɬɟɪɧɚɬɢɜ ɧɟɫɪɚɜɧɢɦɵɦɢ, ɬɨ ɭɩɨɪɹɞɨɱɟɧɢɟ ɛɭɞɟɬ ɱɚɫɬɢɱɧɵɦ. 

ȼ ɝɪɭɩɩɟ ɦɟɬɨɞɨɜ ELECTRE ɭɩɨɪɹɞɨɱɟɧɢɟ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɯ 
ɩɨɩɚɪɧɵɦ ɫɪɚɜɧɟɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɢɧɞɟɤɫɨɜ ɫɨɝɥɚɫɢɹ (ɤɨɧɤɨɪɞɚɧɫɚ) ɢ ɧɟɫɨɝɥɚɫɢɹ 
(ɞɢɫɤɨɪɞɚɧɫɚ), ɪɚɫɫɱɢɬɵɜɚɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ ɅɉɊ. Ɋɟɱɶ ɢɞɟɬ ɨ ɫɨɝɥɚɫɢɢ ɢɥɢ ɧɟɫɨɝɥɚɫɢɢ ɫ 
ɝɢɩɨɬɟɡɨɣ, ɱɬɨ ɨɞɧɚ ɚɥɶɬɟɪɧɚɬɢɜɚ ɩɪɟɜɨɫɯɨɞɢɬ ɞɪɭɝɭɸ. Ɉɬ ɅɉɊ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɟɪɢɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɚɥɶɬɟɪɧɚɬɢɜ ɢ ɧɚɡɧɚɱɟɧɢɟ ɜɟɫɨɜ ɤɪɢɬɟɪɢɟɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɨɬɧɨɲɟɧɢɣ: ɩɪɟɜɨɫɯɨɞɫɬɜɚ, ɛɟɡɪɚɡɥɢɱɢɹ, ɧɟɫɪɚɜɧɢɦɨɫɬɢ. 

Ɂɚɞɚɜɚɹ ɪɚɡɧɵɟ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɟɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ, ɷɤɫɩɟɪɬɵ ɢɫɫɥɟɞɭɸɬ ɢɦɟɸɳɟɟɫɹ 
ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɰɟɥɶɸ ɚɧɚɥɢɡɚ, ɩɪɨɜɨɞɢɦɨɝɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ELECTRE, ɹɜɥɹɟɬɫɹ 
ɜɵɞɟɥɟɧɢɟ ɹɞɪɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɫɥɨɠɧɵɯ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜ. ɇɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ – ɩɪɨɢɡɜɨɥ ɜ 
ɜɵɛɨɪɟ ɭɪɨɜɧɟɣ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɟɫɨɦɨɫɬɟɣ ɤɪɢɬɟɪɢɟɜ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɟɫɤɨɥɶɤɨ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɪɚɡɧɵɯ ɡɚɞɚɧɧɵɯ ɭɪɨɜɧɹɯ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɪɟɡɭɥɶɬɚɬɵ. 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
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ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ ɦɟɬɨɞɚ ELECTRE, ɤɨɬɨɪɵɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɫɬɶ ɧɟɬɨɱɧɨɫɬɢ ɜ 
ɞɚɧɧɵɯ ɢ ɢɡɦɟɪɟɧɢɹɯ, ɫɨɜɟɪɲɚɟɦɵɯ ɷɤɫɩɟɪɬɚɦɢ. Ɉɞɧɚɤɨ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɱɟɬɤɢɦɢ ɞɚɧɧɵɦɢ, ɷɬɢ ɦɟɬɨɞɵ 
ɬɪɟɛɭɸɬ ɨɬ ɅɉɊ ɡɚɞɚɜɚɬɶ ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɲɟɧɢɣ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɩɪɟɞɩɨɱɬɟɧɢɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɪɟɞɩɨɱɬɟɧɢɹ. ɉɨɞɯɨɞ ɦɟɬɨɞɨɜ ELECTRE ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɹ ɞɜɭɯ ɜɚɠɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: 
ɩɨɥɧɨɬɵ ɫɪɚɜɧɟɧɢɣ ɢ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ. 

Ɇɟɬɨɞɵ ELECTRE ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɫ ɭɠɟ ɡɚɞɚɧɧɵɦɢ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɦɢ 
ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɨɞɚ ȺɇɊ (ɆȺɂ) ɜ ɦɟɬɨɞɚɯ ELECTRE ɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨ 
ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɤɚɠɞɨɣ ɢɡ ɚɥɶɬɟɪɧɚɬɢɜ, ɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɲɶ ɭɫɥɨɜɢɟ ɩɪɟɜɨɫɯɨɞɫɬɜɚ ɨɞɧɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɵ ɧɚɞ ɞɪɭɝɨɣ. 

Ɇɟɬɨɞ ɭɱɟɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɮɨɪɦɚɥɢɡɭɟɦɨɣ ɨɰɟɧɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ 
ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɨɞɢɦɨɣ ɨɰɟɧɤɢ Д1Ж. ɋ ɷɬɨɣ ɰɟɥɶɸ ɜɵɞɟɥɹɟɬɫɹ ɪɹɞ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɨɫɥɟɞɧɸɸ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɜɢɞɟ ɨɛɨɛɳɟɧɧɨɣ ɮɭɧɤɰɢɢ (ɗ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɰɟɧɨɤ 
ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɩɚɪɚɦɟɬɪɨɜ: 

Э  = f (Pi ),        (1) 

Ʉɚɠɞɵɣ ɩɚɪɚɦɟɬɪ ɷɤɫɩɟɪɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɪɹɞ ɝɪɚɞɚɰɢɣ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚ 
ɤɚɱɟɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɟɝɨ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɧɚ ɜɵɱɢɫɥɹɟɦɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɬ.ɟ. ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɲɤɚɥɭ ɝɪɚɞɚɰɢɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɮɨɪɦɚɥɢɡɚɰɢɸ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɨɛɳɟɧɧɨɣ ɮɭɧɤɰɢɢ ɨɰɟɧɤɢ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɱɟɫɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ 
ɤɚɠɞɨɝɨ ɡɧɚɱɢɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɬɚɥɶɧɵɦ  ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɟɫɨɦɨɫɬɢ, 
ɩɨɜɵɲɚɸɳɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɩɪɢɡɧɚɤɚ ɢ ɨɩɪɟɞɟɥɹɟɦɵɟ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɩɨ ɢɡɜɟɫɬɧɵɦ 
ɦɟɬɨɞɢɤɚɦ  ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ Д2Ж. 

Ɉɛɨɛɳɟɧɧɭɸ ɮɭɧɤɰɢɸ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɪɚɡɢɬɶ ɜ ɧɨɪɦɢɪɨɜɚɧɧɨɦ  ɜɢɞɟ 
ɜɟɥɢɱɢɧɨɣ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɞɢɚɩɚɡɨɧɟ:  

0 %      Э     + 100 %      (2)

ɂɫɩɨɥɶɡɭɹ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɗ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɱɟɬɤɢɟ 
ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɜɵɜɨɞɚ ɨ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ.  

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɪɵ ɨɰɟɧɤɢ ɤɚɠɞɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɧɚ 
ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɰɟɧɢɜɚɬɶ ɫɬɟɩɟɧɶ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ. ɉɪɢ ɷɬɨɦ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɧɠɢɪɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɱɢɫɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɧɝɨɜ,  ɧɨɪɦɢɪɨɜɚɧɢɟ ɩɨɫɥɟɞɧɢɯ 
ɢ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɰɟɧɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɇɟɬɨɞɢɤɚ ɜɤɥɸɱɚɟɬ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɞɟɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɞɥɹ  ɜɵɞɟɥɟɧɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ  ɝɪɚɞɚɰɢɨɧɧɚɹ ɲɤɚɥɚ, ɤɚɠɞɵɣ ɭɪɨɜɟɧɶ ɤɨɬɨɪɨɣ ɨɬɪɚɠɚɟɬ  ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɷɬɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɧɚ ɨɛɳɢɣ ɜɵɜɨɞ. ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ 
ɲɤɚɥɵ ɝɪɚɞɚɰɢɨɧɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɨɬɞɟɥɶɧɵɯ  ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɇɚ ɱɟɬɜɟɪɬɨɦ, ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ, 
ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɝɪɚɞɚɰɢɣ 
ɫɨɫɬɚɜɥɹɟɬɫɹ ɥɢɫɬ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɞɚɱɭ ɩɨ ɜɵɛɨɪɭ ɦɟɫɬɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɷɪɨɩɨɪɬɚ. Д8Ж 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. 
ȼɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɫɬɪɨɟɧɢɢ ɟɳɟ ɨɞɧɨɝɨ ɚɷɪɨɩɨɪɬɚ ɨɤɨɥɨ ɝɨɪɨɞɚ Ɇ. ɉɪɚɜɢɬɟɥɶɫɬɜɨ ɷɬɨɣ 

ɫɬɪɚɧɵ ɧɚɡɧɚɱɢɥɨ ɤɨɦɢɫɫɢɸ ɩɨ ɜɵɛɨɪɭ ɦɟɫɬɚ ɞɥɹ ɚɷɪɨɩɨɪɬɚ, ɤɨɬɨɪɚɹ ɩɪɢɫɬɭɩɢɥɚ ɤ ɪɚɛɨɬɟ. Ȼɵɥɢ 
ɨɛɫɥɟɞɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɥɨɳɚɞɤɢ ɨɤɨɥɨ ɝɨɪɨɞɚ, ɝɞɟ ɩɨɫɬɪɨɣɤɚ ɚɷɪɨɩɨɪɬɚ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɩɪɟɞɫɬɚɜɥɹɥɚɫɶ 
ɜɨɡɦɨɠɧɨɣ. ɉɨɫɥɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɞɢɫɤɭɫɫɢɣ ɤɨɦɢɫɫɢɹ ɨɩɪɟɞɟɥɢɥɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɹ ɞɥɹ ɨɰɟɧɤɢ 
ɜɚɪɢɚɧɬɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɷɪɨɩɨɪɬɚ. 

1. ɋ  ɢ    ь       ɣ ɢ. ɀɟɥɚɬɟɥɶɧɨ ɩɨɫɬɪɨɢɬɶ ɚɷɪɨɩɨɪɬ ɫ ɡɚɞɚɧɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɡɚ 
ɧɚɢɦɟɧɶɲɭɸ ɜɨɡɦɨɠɧɭɸ ɰɟɧɭ. 

2. Ɋɚ      ɢ     г    ɚ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɩɨɟɡɞɤɚ ɩɚɫɫɚɠɢɪɨɜ ɨɬ ɚɷɪɨɩɨɪɬɚ ɜ ɝɨɪɨɞ ɢ ɨɛɪɚɬɧɨ 
ɡɚɧɢɦɚɥɚ ɧɚɢɦɟɧɶɲɟɟ ɜɪɟɦɹ. 

3. Мɢ ɢ ɚль   ɲу          ɣ   ɢ . Ʉɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɲɭɦɨɜɵɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɞɨɥɠɧɨ ɛɵɬɶ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɦɢɧɢɦɚɥɶɧɵɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɷɪɨɩɨɪɬɚ: 
A ($180ɦɥɧ., 70 ɦɢɧ, 10 ɬɵɫ.); 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
˃ː˃ˎˋˊ ˒˓ˋˏˈːˈːˋя ˏːˑˆˑˍ˓ˋ˕ˈ˓ˋ˃ˎ˟ː˞˘ ˏˈ˕ˑˇˑ˅ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ., №ͷ, Ͷͷ7. 
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B ($170ɦɥɧ., 40 ɦɢɧ, 15 ɬɵɫ.); 
C ($160ɦɥɧ., 55 ɦɢɧ, 20 ɬɵɫ.); 
D ($150ɦɥɧ., 50 ɦɢɧ, 25 ɬɵɫ.); 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ELECTRE 

ȼɟɫɚ ɤɪɢɬɟɪɢɟɜ 6;1,2,3
321

 
i

i
  

Ⱦɥɢɧɵ ɲɤɚɥ 45,50,100
321
 LLL  

ɋɨɫɬɚɜɥɹɟɦ ɦɚɬɪɢɰɵ ɢ ɧɟɫɨɝɥɚɫɢɹ 

ɢɧɞɟɤɫɵ ɫɨɝɥɚɫɢɹ 

A,B: I
+
: -,-,+ (ɜɟɫ=1) 

        I
=
: -,-,- 

C(A,B)=1/6 

B,F: I
+
: + (ɜɟɫ=3),+ (ɜɟɫ=2),- 

        I
=
: -,-,- 

C(B,A)= (3+2)/6=5/6 

ɂ ɬ.ɞ. 
Ɍɚɛлɢɰɚ 1 

ɂɧɞɟɤɫɵ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ 

Table 1 

Indices of agreement and disagreement 

ɂɧɞɟɤɫɵ ɫɨɝɥɚɫɢɹ ɂɧɞɟɤɫɵ ɧɟɫɨɝɥɚɫɢɹ 

A B C D A B C D 

A * 1/6 1/6 1/6 A * 0,6 0,3 0,4 

B 5/6 * 3/6 3/6 B 0,11 * 0,1 0,2 

C 5/6 3/6 * 1/6 C 0,22 0,3 * 0,1 

D 5/6 3/6 5/6 * D 0,33 0,22 0,11 * 

ɢɧɞɟɤɫɵ ɧɟɫɨɝɥɚɫɢɹ 

i

i

A

i

B

Ii

AB
L

ll
d





max

A, B: Ⱥ ɞɨɦɢɧɢɪɭɟɬ ɧɚɞ B ɩɨ 1-ɦɭ ɢ 2-ɦɭ ɤɪɢɬɟɪɢɸ 

         dAB=max {(180-170)/100; (70-40)/50}=0,6 

A, ɋ: Ⱥ ɞɨɦɢɧɢɪɭɟɬ ɧɚɞ ɋ ɩɨ 1-ɦɭ ɢ 2-ɦɭ ɤɪɢɬɟɪɢɸ 

 dAɋ=max {(180-160)/100; (70-55)/50}=0,3 

ɢ ɬ.ɞ. 
ȼ ɦɟɬɨɞɟ ELECTRE I ɛɢɧɚɪɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɟɜɨɫɯɨɞɫɬɜɚ ɡɚɞɚɟɬɫɹ ɭɪɨɜɧɹɦɢ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ. 

ȿɫɥɢ ɋ1 > Ci ɢ d1 <di, ɝɞɟ Ci, di – ɡɚɞɚɧɧɵɟ ɭɪɨɜɧɢ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ, ɬɨ ɚɥɶɬɟɪɧɚɬɢɜɚ Ⱥ ɨɛɴɹɜɥɹɟɬɫɹ 
ɥɭɱɲɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ȼ. ȿɫɥɢ ɠɟ ɩɪɢ ɷɬɢɯ ɭɪɨɜɧɹɯ ɫɪɚɜɧɢɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ ɧɟ ɭɞɚɥɨɫɶ, ɬɨ 
ɨɧɢ ɨɛɴɹɜɥɹɸɬɫɹ     ɚ  ɢ   ɢ. 

Ɂɚɞɚɞɢɦ ɩɟɪɜɵɟ ɭɪɨɜɧɢ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ: Мi > 5/6 ɢ Нi < 0,11. Ɉɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ. 

Ɋɢ . Ɉɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ 

Fig. Relationship between alternatives 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
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ȼ ɩɟɪɜɨɟ ɹɞɪɨ ɜɯɨɞɹɬ ɚɥɶɬɟɪɧɚɬɢɜɵ ȼ ɢ ɋ, ɢɫɤɥɸɱɚɸɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɵ Ⱥ ɢ D, ɱɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɬɚɛɥɢɰ ɢɧɞɟɤɫɨɜ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ. Ⱥɥɶɬɟɪɧɚɬɢɜɵ ȼ ɢ ɋ, ɜɯɨɞɹɳɢɟ ɜ ɹɞɪɨ, ɧɟɫɪɚɜɧɢɦɵ ɩɪɢ 
ɜɜɟɞɟɧɧɵɯ ɭɪɨɜɧɹɯ ci ɢ di (ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ). ɂɯ ɨɰɟɧɤɢ ɩɪɨɬɢɜɨɪɟɱɢɜɵ: ɚɥɶɬɟɪɧɚɬɢɜɚ ɋ ɩɪɟɜɨɫɯɨɞɢɬ 
ɚɥɶɬɟɪɧɚɬɢɜɭ ȼ ɩɨ ɩɟɪɜɨɦɭ ɤɪɢɬɟɪɢɸ, ɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɬɭɩɚɟɬ ɩɨ ɞɜɭɦ ɞɪɭɝɢɦ ɤɪɢɬɟɪɢɹɦ. ɂɡɦɟɧɢɦ 
ɭɪɨɜɧɢ ɫɨɝɥɚɫɢɹ ɢ ɧɟɫɨɝɥɚɫɢɹ: c2 > 0,5; d2 < 0,2. ɉɪɢ ɞɚɧɧɵɯ ɭɪɨɜɧɹɯ ɚɥɶɬɟɪɧɚɬɢɜɚ ȼ ɨɤɚɡɵɜɚɟɬɫɹ 
ɧɚɢɥɭɱɲɟɣ ɢɡ ɱɟɬɵɪɟɯ ɚɥɶɬɟɪɧɚɬɢɜ. 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɧɚɢɥɭɱɲɟɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ɇɟɬɨɞɚ ɚɧɚɥɢɡɚ 
ɢɟɪɚɪɯɢɣ (ɆȺɂ) Д4Ж. 

Ɂɚɩɨɥɧɢɦ ɦɚɬɪɢɰɵ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ, ɫɪɚɜɧɢɜɚɹ ɫɧɚɱɚɥɚ ɩɨɩɚɪɧɨ ɤɪɢɬɟɪɢɢ ɩɨ ɢɯ ɡɧɚɱɢɦɨɫɬɢ ɜ ɜɵɛɨɪɟ 
ɩɥɨɳɚɞɤɢ ɞɥɹ ɚɷɪɨɩɨɪɬɚ, ɚ ɩɨɬɨɦ ɩɥɨɳɚɞɤɢ ɩɨɩɚɪɧɨ ɩɨ ɫɬɟɩɟɧɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɚɠɞɨɝɨ ɢɡ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ. 

Ɍɚɛлɢɰɚ 2 

ɋɪɚɜɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɜ ɜɵɛɨɪɟ ɩɥɨɳɚɞɤɢ 

Table 2 

Comparison of criteria for significance in the choice of site 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɋɬɨɢɦɨɫɬɶ ȼɪɟɦɹ ɜ ɩɭɬɢ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɥɸɞɟɣ 

ȼɟɤɬɨɪ ɜɡɜɟɲɟɧɧɵɯ ɜɟɫɨɜ 
ɤɪɢɬɟɪɢɟɜ 

ɫɬɨɢɦɨɫɬɶ 1 5 3 0,650648 

ȼɪɟɦɹ ɜ ɩɭɬɢ 1/5 1 3 0,222518 

Ʉɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ 1/3 1/3 1 0,126834 

Ɍɚɛлɢɰɚ 3 

ɋɪɚɜɧɟɧɢɟ ɩɥɨɳɚɞɨɤ ɩɨ ɫɬɟɩɟɧɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɢɦɨɫɬɢ 
Table 3 

Comparison sites on preference degree relative value 

ɋɬɨɢɦɨɫɬɶ A B C D 
ȼɟɤɬɨɪ ɜɡɜɟɲɟɧɧɵɯ ɜɟɫɨɜ 

ɚɥɶɬɟɪɧɚɬɢɜ 

A 1 1/2 1/3 1/4 0,095295 

B 2 1 1/2 1/3 0,160267 

C 3 2 1 1/2 0,27759 

D 4 3 2 1 0,466849 

Ɍɚɛлɢɰɚ 4 

ɋɪɚɜɧɟɧɢɟ ɩɥɨɳɚɞɨɤ ɩɨ ɫɬɟɩɟɧɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ 

Table 4 

Comparing areas under the degree of preference of travel time with respect to 

ȼɪɟɦɹ ɜ ɩɭɬɢ A B C D 
ȼɟɤɬɨɪ ɜɡɜɟɲɟɧɧɵɯ ɜɟɫɨɜ 

ɚɥɶɬɟɪɧɚɬɢɜ 

A 1 1/6 1/5 1/4 0,056137 

B 6 1 4 3 0,541228 

C 5 1/4 1 1/2 0,165203 

D 4 1/3 2 1 0,237432 

Ɍɚɛлɢɰɚ 5 

ɋɪɚɜɧɟɧɢɟ ɩɥɨɳɚɞɨɤ ɩɨ ɫɬɟɩɟɧɢ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɥɢɱɟɫɬɜɚ ɱɟɥɨɜɟɤ 

Table 5 

Comparison sites on the degree of preference with respect to the number of persons 

Ʉɨɥɢɱɟɫɬɜɨ 
ɥɸɞɟɣ 

A B C D 
ȼɟɤɬɨɪ ɜɡɜɟɲɟɧɧɵɯ 
ɜɟɫɨɜ ɚɥɶɬɟɪɧɚɬɢɜ 

A 1 3 5 7 0,563813 

B 1/3 1 3 5 0,263378 

C 1/5 1/3 1 3 0,117786 

D 1/7 1/5 1/3 1 0,055022 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
˃ː˃ˎˋˊ ˒˓ˋˏˈːˈːˋя ˏːˑˆˑˍ˓ˋ˕ˈ˓ˋ˃ˎ˟ː˞˘ ˏˈ˕ˑˇˑ˅ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ., №ͷ, Ͷͷ7. 
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ȼɟɤɬɨɪ ɝɥɨɛɚɥɶɧɵɯ ɩɪɢɨɪɢɬɟɬɨɜ 

Table 6 

Vector global priorities 

Ⱥɥɶɬɟɪɧɚɬɢɜɚ A B C D 

ɉɪɢɨɪɢɬɟɬ 0,146006 0,258116 0,232313 0,363566 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɚ D. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ ɤ ɪɟɲɟɧɢɸ ɞɚɧɧɨɣ ɡɚɞɚɱɢ. 
ɉɭɫɬɶ б1 – ɫɬɨɢɦɨɫɬɶ, б2 – ɜɪɟɦɹ ɜ ɩɭɬɢ, б3 – ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ – ɤɪɢɬɟɪɢɢ ɞɥɹ ɜɵɛɨɪɚ ɥɭɱɲɟɣ 

ɚɥɶɬɟɪɧɚɬɢɜɵ. 
Ɂɚɩɢɲɟɦ ɧɟɱɟɬɤɢɟ ɦɧɨɠɟɫɬɜɚ. ȼɟɫɨɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɭɠɟ ɪɚɧɟɟ ɛɵɥɢ ɧɚɣɞɟɧɵ ɜ ɦɟɬɨɞɟ ɋɚɚɬɢ ɢ ɫɨɫɬɚɜɥɹɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,65; 0,22 ɢ 0,13. 
Ɇɢɧɢɦɚɥɶɧɚɹ (ɫɬɨɢɦɨɫɬɶ) б1=д0,6/Ю1, 0,7/Ю2, 0,8/Ю3, 0,9/Ю4ж 

Ɇɢɧɢɦɚɥɶɧɨɟ (ɜɪɟɦɹ ɜ ɩɭɬɢ) б2=д0,4/u1, 0,9/u2, 0,6/u3, 0,5/u4} 

Ɇɢɧɢɦɚɥɶɧɨɟ (ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ) б3=д0,9/Ю1, 0,8/Ю2, 0,7/Ю3, 0,6/Ю4ж 

Ʌɭɱɲɚɹ ɚɥɶɬɟɪɧɚɬɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 

μ = ЦКб дд ЦТЧ д0,60,65
; 0,4

0,22
; 0,9

0,13
 }; 

min {0,7
0,65

; 0,9
0,22

; 0,8
0,13

}; 

min {0,8
0,65

; 0,6
0,22

; 0,7
0,13

}; 

min {0,9
0,65

; 0,5
0,22

; 0,6
0,13

}} 

μ = ЦКб дд ЦТЧ д0,72; 0,82; 0,99ж; ЦТЧ д0,79; 0,98; 0,97ж; ЦТЧ д0,86; 0,89; 0,95ж; ЦТЧ д0,93; 0,86; 0,94жж 

μ = max {0,72; 0,79, 0,86, 0,86} 

μ (a)= {0,72/u1; 0,79/u2, 0,86/u3, o,86/u4} 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɥɭɱɲɢɟ ɚɥɶɬɟɪɧɚɬɢɜɵ 3 ɢ 4, ɧɚɢɯɭɞɲɚɹ 1. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɭɱɟɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɮɨɪɦɚɥɢɡɭɟɦɨɣ ɨɰɟɧɤɢ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɛɨɪ ɨɬɞɟɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɞɥɹ 

ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɨɰɟɧɤɢ ɜ ɩɪɨɰɟɫɫɟ ɨɛɳɟɣ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɹɬɵ ɞɥɹ ɨɰɟɧɤɢ ɫɥɟɞɭɸɳɢɟ: ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɪɨɣɤɢ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ, 
ɦɢɧɢɦɚɥɶɧɨɟ ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɝɪɚɞɚɰɢɨɧɧɵɟ ɲɤɚɥɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ 
ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɛɨɪɚ:  

- ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɪɨɣɤɢ – 4 ɝɪɚɞɚɰɢɢ ($180ɦɥɧ., $170ɦɥɧ., $160ɦɥɧ., $150ɦɥɧ.)
- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ – 4 ɝɪɚɞɚɰɢɢ (70 ɦɢɧ, 55 ɦɢɧ, 50 ɦɢɧ, 40 ɦɢɧ)
- ɦɢɧɢɦɚɥɶɧɨɟ ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ – 4 ɝɪɚɞɚɰɢɢ (25 ɬɵɫ., 20 ɬɵɫ., 15 ɬɵɫ., 10 ɬɵɫ.)
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɲɤɚɥɵ ɝɪɚɞɚɰɢɨɧɧɨɝɨ

ɪɚɡɛɢɟɧɢɹ ɨɬɞɟɥɶɧɵɯ  ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɫ ɭɱɟɬɨɦ ɧɚɡɧɚɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɯ ɜɟɫɨɦɨɫɬɢ. Ⱦɥɹ 
ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɟɫɨɦɨɫɬɢ:  

- ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɪɨɣɤɢ – k1=3

- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ – k2=2

- ɦɢɧɢɦɚɥɶɧɨɟ ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ – k3=1

Ʉɨɷɮɮɢɰɢɟɧɬ  ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ – N
 
    =  100  /  6 ≈ 16

Ɋɚɧɝɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ
- ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɪɨɣɤɢ – r1=50

- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ – r2=33

- ɦɢɧɢɦɚɥɶɧɨɟ ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ – r3=17

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɧɚ ɛɚɡɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɮɨɪɦɢɪɭɟɬɫɹ ɥɢɫɬ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ  
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɂɊ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7. 

ȼɵɱɢɫɥɟɧɧɵɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ 

A ($180ɦɥɧ., 70 ɦɢɧ, 10 ɬɵɫ.) – 17; 

B ($170ɦɥɧ., 40 ɦɢɧ, 15 ɬɵɫ.) – 61; 

C ($160ɦɥɧ., 55 ɦɢɧ, 20 ɬɵɫ.) – 49; 

D ($150ɦɥɧ., 50 ɦɢɧ, 25 ɬɵɫ.) – 72. 

Ʌɭɱɲɢɣ ɜɚɪɢɚɧɬ – D. 



ʞ˖˕ˋ˅˙ˈ˅˃ ʜ.ʞ., ʞ˖˔ː˃я ʝ.ʞ., ʗˆ˓˖ːˑ˅˃ ʠ.ʑ., ʖ˃ˌ˙ˈ˅˃ ʡ.ʑ., ʜˈ˔˕ˈ˓ˑ˅˃ ʔ.ʑ. ʠ˓˃˅ːˋ˕ˈˎ˟ː˞ˌ 
˃ː˃ˎˋˊ ˒˓ˋˏˈːˈːˋя ˏːˑˆˑˍ˓ˋ˕ˈ˓ˋ˃ˎ˟ː˞˘ ˏˈ˕ˑˇˑ˅ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ., №ͷ, Ͷͷ7. 
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Ʌɢɫɬ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ 

Table 7 

Expert evaluation sheet 

ɉ ɢ  ɚ  ɫɬɨɢɦɨɫɬɶ ɩɨɫɬɪɨɣɤɢ Ɉɰɟɧɤɚ, % 

Ƚ ɚ ɚɰɢ  180 170 160 150 

  ɚɱ  ɢ  0 16 32 50 

ɉ ɢ  ɚ  ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɨɞɚ Ɉɰɟɧɤɚ, % 

Ƚ ɚ ɚɰɢ  70 55 50 40 

  ɚɱ  ɢ  0 11 22 33 

ɉ ɢ  ɚ  ɦɢɧɢɦɚɥɶɧɨɟ ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ Ɉɰɟɧɤɚ, % 

Ƚ ɚ ɚɰɢ  25 20 15 10 

  ɚɱ  ɢ  0 6 12 17 

ɁАɄɅЮЧȿɇɂȿ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɯ 

ɦɟɬɨɞɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɨɛɵɱɧɨ ɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɯɨɪɨɲɨ 
ɫɨɝɥɚɫɭɸɳɢɟɫɹ ɫ ɢɧɬɭɢɬɢɜɧɵɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɷɤɫɩɟɪɬɨɜ ɩɪɢ ɪɚɰɢɨɧɚɥɶɧɨɦ ɩɨɞɯɨɞɟ ɤ ɩɪɢɧɹɬɢɸ 
ɪɟɲɟɧɢɣ. ɇɟɫɨɜɩɚɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɚɡɥɢɱɢɟɦ ɩɨɞɯɨɞɨɜ ɤ ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɜ ɆȺɂ ɢ ɜ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɦɟɬɨɞɟ ɡɚɥɨɠɟɧ ɪɚɰɢɨɧɚɥɶɧɨ-ɜɡɜɟɲɟɧɧɵɣ ɩɨɞɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɨɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɹɯ 
ɨɛɴɟɤɬɨɜ ɢ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ. Ɇɚɤɫɢɦɢɧɧɚɹ ɫɜɟɪɬɤɚ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɟɣ 
ɩɟɫɫɢɦɢɫɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɝɞɚ ɥɭɱɲɟɣ ɹɜɥɹɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɚ, ɢɦɟɸɳɚɹ ɦɢɧɢɦɚɥɶɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɨ 
ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ.  

ɉɨɥɨɠɢɬɟɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɧɚ ɧɟɱɟɬɤɢɯ ɦɨɞɟɥɹɯ ɢ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜ ɨɬɥɢɱɢɟ ɨɬ ɆȺɂ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɧɨɜɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɧɟ 
ɢɡɦɟɧɹɟɬɫɹ ɩɨɪɹɞɨɤ ɪɚɧɟɟ ɪɚɧɠɢɪɨɜɚɧɧɵɯ ɧɚɛɨɪɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɪɚɜɧɟɧɢɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɆȺɂ ɥɢɛɨ ɮɨɪɦɚɥɢɡɨɜɚɧɧɭɸ ɨɰɟɧɤɭ. ɇɨ ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɧɟ ɬɨɥɶɤɨ ɪɚɧɠɢɪɨɜɚɧɢɟ 
ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ, ɧɨ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɷɬɢɯ ɩɪɟɞɩɨɱɬɟɧɢɣ, ɬɨ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɟɧɧɨ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 
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