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IMPORTANCE OF PARENTAL INVOLVEMENT IN EARLY EDUCATION OF A FOREIGN 

LANGUAGE  

 

Abstract 

Successful foreign language acquisition at an early age is becoming an important issue in the field of educa-

tion in the whole world. Although educators are striving to produce knowledgeable students implementing various 

effective teaching methods, why do some children can not make any progress in learning a foreign language and 

lose motivation? So, the root of the problem may be seen in insufficient involvement of parents in early education. 

This article presents the results of an experiment conducted with the aim of clarifying the significance of parents 

in early education of English language. 

 

Keywords: early education of foreign languages, importance of parents in early education, parental involve-

ment in a second language acquisition. 

 

Contemporary English language teachers are en-

deavoring to provide high quality English lessons in or-

der to maximize effectiveness of teaching. Nonetheless, 

some children have to struggle with strange grammar 

structures and unfamiliar words at the beginning of 

learning process. A mutual cooperation of a teacher and 

parents generates positive learning atmosphere for a 

child. In spite of considerable efforts of an educator, 

children need a constant support of their parents during 

a foreign language acquisition. The experiment, which 

was conducted in ñBarkamol Avlodò Childrenôs Centre 

in Nukus (Uzbekistan), aimed to identify how parents 

with minimum English language experience can 

strongly influence their children to learn English suc-

cessfully. 

Description of the research 

The research included an experimental program 

with 35 children aged 7-10 who demonstrated limited 

English and their mothers with no prior experience of 

the target knowledge. The experiment was divided into 

2 parts which lasted a month each. The first month of 

the research program required no parental involvement, 

as opposed to the second part in which all parents were 

insisted to collaborate with the teacher. Moreover, they 

were demanded to note the emotional and behavioral 

changes of their children throughout the experiment. 

Structure of the research 

The first part of the experiment consisted of one-

month English class in which the children were edu-

cated about the basic English grammar and vocabulary 

through interactive games and demonstrative materials. 

The lesson lasted for an hour three times a week. At the 

beginning of the experiment, the children showed a 

strong motivation to acquire new information. Never-

theless, after a two-week period, a considerable lack of 

enthusiasm to learn the English language was observed 

by both the teacher and the parents. According to the 

parentsô personal observations, their children started 

complaining about forgetting new grammar rules and 

words when they were doing homework on their own. 

However, the majority of the children performed les-

son-related activities with confidence under the 

teacherôs supervision. 

The second month of the experiment involved 

both the children and their parents. Prior to beginning 

the experiment, the parents completed a questionnaire 

which revealed that all of them demonstrated no Eng-

lish language understanding. 

 
Diagram 1. Second language of the parents. 
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The second part of the research program provided 

English lessons for the parents and children separately 

within a month three times a week. The parents were 

explained the same grammar rules which their children 

struggled to comprehend and memorize. Furthermore, 

the parents were suggested to discuss and practice ex-

plained grammar rules with their children at home in 

order to reinforce obtained knowledge.  

Results of the research 

At the end of each part of the experiment, the par-

ents were asked to complete a questionnaire with their 

children to identify how the childrenôs motivation level 

changed throughout the period. The first month of Eng-

lish class with no parental participation showed that al-

most 70 per cent of the children expressed low desire to 

learn the target language, while the others noticed nei-

ther positive nor adverse change. (Diagram 2) 

As for the second part of the experiment con-

ducted to identify the significance of parental participa-

tion in early foreign language education, it was discov-

ered that parents have positive influence on successful 

acquisition of second language at early ages of a child.  

According to the results of the questionnaire, the 

parents claimed that discussing explained grammar 

rules with their children had a positive impact on effec-

tiveness of learning process. Furthermore, joint efforts 

of the parents and their children strengthened the par-

ticipantsô motivation to learn English. The diagram 3 

below illustrates the results of the questionnaire in 

which about 90 per cent of the children expressed a 

strong desire to learn English through a ñteacher-child-

parentò method. Meanwhile, the rest of the participants 

did not feel remarkably positive shift in motivation af-

ter the experiment.

 

  
Diagram 2. Change in motivation of the children after the first experimental class 

 

 
Diagram 3. Change in motivation of the children after the second experimental class  

 

Conclusion 

High quality of education of a foreign language is 

commonly considered to be a full responsibility of 

teachers only. Nonetheless, children may derive more 

benefit from a close cooperation between an educator 

and parents. The research carried out with the aim of 

identifying positive impact of parental involvement on 

successful English language acquisition demonstrated 

following outcomes: 

1. Parents can enhance the effectiveness of learn-

ing a foreign language. In other words, parents even 

with limited English knowledge can make a valuable 
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contribution to a successful learning by taking position 

of ñsecond teacherò at home.  

2. Parents can minimize the risk of discourage-

ment during learning process. Parentsô involvement in-

creases childôs motivation to acquire new information 

due to parental support. 

Taking a positive influence of parental involve-

ment in early education of English into account, organ-

izing special English courses for parents with no Eng-

lish language knowledge may facilitate effective edu-

cation of the target language. 
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ɸʥʥʦʪʘʮʠʷ 
ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʥʘʙʞʝʥʠʠ ʦʙʣʘʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʝʜʧʨʠʷʪʠʡ-ʧʦʩʨʝʜʥʠʢʦʚ. ʕʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʨʪʫʘʣʴʥʦʝ ʯʘʩʪʥʦʝ ʦʙʣʘʢʦ ʜʣʷ ʦʜʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ-ʢʣʠʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʠʟ ʧʫʙʣʠʯʥʦʛʦ ʦʙʣʘʢʘ. ʇʦʩʨʝʜʥʠʢ-ʧʦʩʪʘʚʱʠʢ ʦʙʣʘʢʘ ʫʧʨʘʚ-

ʣʷʝʪʩʷ ʙʨʦʢʝʨʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ, ʯʪʦʙʳ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨ-

ʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʢʣʠʝʥʪʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʯʝʪʘʥʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʧʨʠʙʳʣʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʦʩʨʝʜʥʠʢʘ ʧʨʠ ʩʦʭʨʘ-

ʥʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ-ʢʣʠʝʥʪʘ. ɺʪʦʨʘʷ ʮʝʣʴ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ ʟʘʪʨʘʪ ʜʣʷ ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ-ʢʣʠʝʥʪʘ.  

Abstract 

This study focuses on the automatic provision of cloud resources through intermediary enterprises. This en-

terprise provides a virtual private cloud for a single client enterprise using resources from a public cloud. A broker 

who uses methods to dynamically control the amount of resources used by the client enterprise manages the cloud 

provider. The study is a hybrid of automatic scaling technology based on a combination of a reactive approach 

and a proactive approach to scaling resources based on user demand. The main goal of this automatic scaling 

method is to achieve profit for the intermediary enterprise while maintaining the required quality of service for 

the client enterprise. The second goal of the methodology is to reduce costs for a single client enterprise.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʙʨʠʜʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʙʣʘʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʜʠ-

ʥʘʤʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʇʣʘʥʠʨʦʚʘʥʠʝ SLA, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʦʙʣʘʢʘ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

Keywords: Hybrid automatic cloud scaling, resource allocation, dynamic resource allocation, SLA Planning, 

cloud resource management, machine learning. 

 

ʆʙʣʘʯʥʘʷ ʩʨʝʜʘ ʧʨʝʜʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʝʨʝʣʦʞʠʪʴ ʩʚʦʠ ʀʊ-ʦʧʝʨʘʮʠʠ ʦʪ ʪʨʘʜʠ-

ʮʠʦʥʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʚʠʜʝ CAPEX-

ʤʦʜʝʣʠ, ɺ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʝʮʠ-

ʘʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʮʝʥʠʚʘʝʪʩʷ ʚ ʪʝʯʝ-

ʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚ ʤʦʜʝʣʴ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ (OPEX), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʦʙʣʘʯʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʩ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʣʘʯʠʚʘʪʴ ʪʦʣʴʢʦ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʟʘʛʦʜʷ. ʕʪʦ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʪʴ ʨʝʩʫʨʩʳ, ʟʘʧʣʘ-

ʪʠʚ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʮʝʥʫ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʜʣʷ 

ʦʙʣʘʯʥʦʛʦ ʨʝʩʫʨʩʘ. ʕʪʘ ʤʦʜʝʣʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʘ ʢʘʢ ʧʦ ʪʨʝʙʦʚʘʥʠʶ. ʇʨʘʢʪʠʢʘ ʘʥʘ-

ʣʦʛʠʯʥʘ ʢʦʤʤʫʥʘʣʴʥʳʤ ʧʣʘʪʝʞʘʤ, ʛʜʝ ʦʧʣʘʪʘ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʟʘ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ. ʇʫʙʣʠʯʥʳʡ ʦʙʣʘʯʥʳʝ ʧʨʦʚʘʡʜʝʨʳ, ʪʘʢʠʝ 

ʢʘʢ Amazon ʩ ʝʛʦ S3 ʠ EC2 ʫʩʣʫʛʘʤʠ ʠʩʧʦʣʴʟʫʝʪ ʤʦ-

ʜʝʣʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʚʦ ʚʨʝʤʷ ʟʘ-

ʨʷʜʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʪʠʧʠʯ-

ʥʦʡ ʦʙʣʘʯʥʦʡ ʩʨʝʜʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʶ 

ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʢʘ ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʠʦʜʘ, ʘ ʟʘʪʝʤ ʟʘʧʫʩʢʘʝʪ ʩʚʦʠ ʧʨʠʣʦʞʝʥʠʷ 

ʚʥʫʪʨʠ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ ʚʠʜ ʫʩʣʫʛ, ʧʨʝʜ-

ʣʘʛʘʝʤʳʭ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʣʘʯʥʳʭ ʠʟʚʝʩʪʝʥ ʢʘʢ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ (IaaS). 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʝ 

ʦʛʨʘʥʠʯʝʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʫʩʣʫʛ ʧʨʦʚʘʡʜʝʨʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ. ʕʪʦ 

ʜʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠ-

ʦʙʨʝʩʪʠ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. 

ʂʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʜʘʝʪ ʚ ʘʨʝʥʜʫ ʦʙʣʘʯ-

ʥʳʝ ʨʝʩʫʨʩʳ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʠʟʚʝʩʪʝʥ ʢʘʢ ʘʨʝʥʜʘʪʦʨ 

ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʘʡʜʝʨʳ ʦʙʣʘʯ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʝ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʤʫʣʴʪʠʘʨʝʥʜʳ, 

ʧʦʟʚʦʣʷʷ ʥʝʩʢʦʣʴʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʙʨʘʪʴ ʚ ʘʨʝʥʜʫ 

ʩʚʦʠ ʦʙʣʘʯʥʳʝ ʨʝʩʫʨʩʳ. ʇʦʩʪʘʚʱʠʢ ʦʙʣʘʢʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʯʝʨʝʟ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʨʝ-

ʩʫʨʩʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʩʚʦʡ ʜʦʭʦʜ. ʄʫʣʴ-

ʪʠʘʨʝʥʜʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɿʘʜʘʯʘ ʧʦʩʪʘʚʱʠʢʘ 

ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʩʚʦʠʭ ʢʣʠʝʥ-

ʪʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS), ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʪʘʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʢʘʢ ʥʠʟʢʦʝ ʚʨʝʤʷ ʦʪʢʣʠʢʘ, ʚʳʩʦʢʫʶ ʧʨʦʧʫʩʢ-

ʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʫʩʣʫʛ. ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʫʶ ʛʘʨʘʥʪʠʶ QoS, ʧʨʦ-

ʚʘʡʜʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʛʣʘʰʝʥʠʝ ʦʙ 

ʫʨʦʚʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ (SLA). ʅʝʩʦʙʣʶʜʝʥʠʝ ʤʝʪ-

ʨʠʢ ʙʫʜʝʪ ʥʘʨʫʰʘʪʴ ʫʩʣʦʚʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʚ ʆɸʉ 

ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʟʚʘʪʴ ʧʦʩʪʘʚʱʠʢʘ ʧʦʪʝʨʷʪʴ ʙʠʟ-

ʥʝʩ. 

 

ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ 

ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʈʝʘʢʪʠʚʥʳʝ ʤʝ-

ʪʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʦʩʥʦ-

ʚʘʥʥʦʝ ʥʘ ʮʝʣʝʚʦʡ ʤʝʪʨʠʢʝ, ʜʦʩʪʠʛʘʶʱʝʡ ʥʝʢʦʪʦ-

ʨʳʡ ʧʦʨʦʛ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦʢʠʤʠ ʧʨʦʚʘʡ-

ʜʝʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Amazon. ʇʨʦʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʩʥʦʚʘʥʳ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʪʝʦʨʠʠ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ, ʠʣʠ ʪʝʦʨʠʠ ʤʘʩ-

ʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʜʥʘ ʠʟ ʩʪʨʘʪʝʛʠʡ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʫʧʨʝʞʜʘʶʱʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠ-

ʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʢʘʟʘʪʝʣʷ 

ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦʛʥʦʟʠ-

ʨʫʝʤʦʛʦ ʩʧʨʦʩʘ ʠ ʧʨʠʦʙʨʝʩʪʠ ʵʪʠ ʨʝʩʫʨʩʳ, ʢʦʛʜʘ 

ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʊʨʝ-

ʪʠʡ ʤʝʪʦʜ - ʛʠʙʨʠʜʥʳʡ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ, ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʨʝʘʢʪʠʚʥʳʡ ʠ ʧʨʦʘʢʪʠʚʥʳʡ 

ʤʝʪʦʜʳ. ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʵʪʦʡ ʪʝʭʥʠʢʝ ʚʢʣʶʯʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʫʧʨʝʞʜʘʶʱʠʡ ʠ ʨʝʘʢʪʠʚ-

ʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʨʝʩʫʨʩʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʰʢʘʣʳ ʯʘ-

ʩʦʚ ʠ ʜʥʝʡ) ʠ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʕʪʘ ʩʪʘʪʴʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʢʘʢ ʨʝʘʢʪʠʚʥʫʶ 

ʪʝʭʥʠʢʫ, ʪʘʢ ʠ ʧʨʦʘʢʪʠʚʥʫʶ ʪʝʭʥʠʢʫ, ʚʳʟʳʚʘʷ ʨʝʘʢ-

ʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʠ ʢʘʞʜʦʤ ʧʨʠʙʳʪʠʠ ʟʘʧʨʦʩʘ ʠ 

ʧʨʦʘʢʪʠʚʥʫʶ ʪʝʭʥʠʢʫ ʧʦʩʣʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʘʙʦʨʘ ʧʨʠʙʳʚʰʝʛʦ ʟʘʧʨʦʩʘ. 

ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ʉʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʢʦʪʦ-

ʨʳʡ ʩʪʦʠʪ ʫʯʝʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʦʡ 

ʩʨʝʜʳ. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʳʙʨʘʪʴ ʧʨʦʚʘʡʜʝʨʘ ʦʙʣʘʯʥʳʭ 

ʫʩʣʫʛ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʪʨʝʙʦʚʘʥʠʷʤ, ʣʠʙʦ 

ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʨʝʩʫʨʩʳ ʟʘʨʘʥʝʝ ʠʣʠ ʧʦʢʫ-

ʧʘʪʴ ʵʪʠ ʨʝʩʫʨʩʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ. ʇʦʩʪʘʚʱʠʢ ʦʙ-

ʣʘʢʘ ʦʩʥʘʱʝʥ ʤʝʭʘʥʠʟʤʦʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʢʫʱʫʶ ʮʝʥʫ ʨʝʩʫʨʩʘ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʳʥʢʘ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ 

ʠ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ. ʎʝʥʳ 

ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʮʝʥʳ, ʦʙʲʝʢʪʳ ʦʧʣʘʯʠʚʘʶʪʩʷ 

ʧʦ ʯʘʩʫ. ʌʨʘʢʮʠʷ ʯʘʩʘ ʩʯʠʪʘʝʪʩʷ ʢʘʢ ʮʝʣʳʡ ʯʘʩ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʨʝʩʫʨʩʦʚ ʦʩʪʘʝʪʩʷ ʥʝ-

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ, ʝʩʣʠ ʤʘʰʠʥʳ ʟʘʢʨʳʪʳ ʜʦ ʮʝʣʦʛʦ 

ʯʘʩʘ ʨʘʙʦʪʳ. ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʧʦʣʥʦʤʫ ʯʘʩʫ, ʦʙʣʘʢʘ 

ʪʝʧʝʨʴ ʦʙʳʯʥʦ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ, ʥʘʧʨʠ-

ʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʠʡ-CPU ʠ ʚʳʩʦʢʦʡ I / O ʵʢʟʝʤ-

ʧʣʷʨʳ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʩʪʨʘ-

ʥʝʥʠʷ ʵʪʦʛʦ ʥʝʠʩʧʦʣʴʟʫʝʤʦʝ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʭʦʣʦ-

ʩʪʦʛʦ ʭʦʜʘ ʨʝʩʫʨʩʦʚ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʘʨʝʥʜʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʟʘʧʣʘʪʠʚ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ 

ʯʘʩʘ, ʘ ʥʝ ʩ ʧʝʨʚʦʛʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʦʧʣʘʯʠʚʘʪʴ ʪʦʣʴʢʦ ʚʨʝʤʷ, ʯʪʦ ʨʝʩʫʨʩ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʭ ʧʨʦʩʴʙʫ. ɹʨʦʢʝʨ ʧʦʣʫʯʘʝʪ 

ʧʨʠʙʳʣʴ, ʧʦʟʚʦʣʷʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʟʘʧʨʦʩʳ ʥʘ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʝʩʫʨʩʳ, ʪʝʤ ʩʘʤʳʤ ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʩʫʨʩʘ. 

ʇʫʙʣʠʯʥʳʡ ʧʦʩʪʘʚʱʠʢ ʚʟʳʤʘʝʪ ʩ ʙʨʦʢʝʨʘ 

c_pub ʜʦʣʣʘʨʦʚ ʚ ʯʘʩ ʟʘ ʨʝʩʫʨʩ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʨʦ-

ʢʝʨ ʚʟʳʤʘʝʪ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷ c_pvt ʜʦʣʣʘʨʦʚ ʚ ʩʝ-

ʢʫʥʜʫ. ʇʝʨʚʳʤ ʫʧʦʤʠʥʘʝʪʩʷ ʢʘʢ ʩʢʦʨʦʩʪʴ ʙʨʦʢʝʨʘ 

ʟʘʪʨʘʪ ʚ ʪʦ ʚʨʝʤʷ ʚʪʦʨʦʡ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʟʘʪʨʘʪ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ. ʕʪʠ ʩʫʤʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʪʨʘʪʠʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʯʘʩ 

c_pub. ɽʩʣʠ ʟʥʘʯʝʥʠʝ c_pvt ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʥʠʟ-

ʢʠʤ, ʪʦ ʙʨʦʢʝʨ ʤʦʞʝʪ ʥʘʡʪʠ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʥ ʨʘ-
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ʙʦʪʘʝʪ ʚ ʫʙʳʪʦʢ. ʇʦʩʢʦʣʴʢʫ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʧʦʥʝʩʝʥʳ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʢʣʠʝʥʪʦʤ, ʪʦ ʜʦ-

ʭʦʜʳ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷ (ʙʨʦʢʝʨʘ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨ-

ʤʫʣʝ: 

Brokerprofit (BP) = TotalUserCost (UC) ï Bro-

kerCost (BC) 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠ-

ʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʧʦʩʪʘʚʱʠʢʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʟʘʢʘʥʯʠ-

ʚʘʷ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʆʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʧʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʨʘʩʰʠ-

ʨʝʥʠʶ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʜʣʷ 

ʫʜʝʰʝʚʣʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦʩʪʘʚʱʠʢʦʤ 

ʫʩʣʫʛ. ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʮʝʥʦʦʙʨʘʟʦʚʘ-
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EMPOWERING THE SELECTION OF DEMAND RESPONSE METHODS IN SMART HOMES: 

DEVELOPMENT OF A DECISION SUPPORT FRAMEWORK  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʝʘʢʮʠʷ ʩʧʨʦʩʘ (DR) ʦʙʣʝʛʯʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʘʤʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʵʥʝʨʛʦʩʝʪʝʡ ʠ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʢʘʭ ʩʮʝʥʘʨʠʠ Smart Home ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʤ ʩʦ-

ʯʝʪʘʥʠʝʤ ʧʨʠʙʦʨʦʚ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʭ ʚʣʠʷʥʠʝ, ʥʝʦʙʭʦʜʠʤ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʩʮʝʥʘʨʠʡ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ DR. ʇʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦ-

ʞʝʩʪʚʦʤ ʛʝʪʝʨʦʛʝʥʥʳʭ ʤʝʪʦʜʦʚ DR ʥʘ ʚʳʙʦʨ, ʩʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ DR. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʳ, ʵʢʩʧʝʨʪʥʳʭ ʩʝʤʠʥʘʨʘʭ ʠ ʵʢʩ-

ʧʝʨʪʥʳʭ ʠʥʪʝʨʚʴʶ, ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʩʝʤʴ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʚʦʜʠʤ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʝ ʵʪʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʩʪʨʫʢʪʫʨʫ, ʢʦʤʙʠʥʠʨʫʷ ʢʦʥʮʝʧʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʙʝʥʯʤʘʨ-

ʢʠʥʛʘ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ. ʏʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʩʪʨʫʢʪʫʨʳ, ʤʳ ʧʨʦʚʦʜʠʤ ʩʠʤʫ-

ʣʷʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʠʤʠʪʠʨʫʝʤʳʝ) ʜʘʥʥʳʝ ʜʣʷ ʩʝʤʠ ʪʠʧʦʚ 

ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʯʝʪʳʨʝ ʤʝʪʦʜʘ DR, ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʤʝʥʫ 

ʧʨʠʙʦʨʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʟʘʪʨʘʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʩʪʨʫʢʪʫʨʫ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʤʝ-

ʪʦʜʘ DR ʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʟʘʪʨʘ-

ʪʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʧʨʘʢʪʠʢʫʶʱʠʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʳʙʦʨʘ ʤʝ-

ʪʦʜʘ DR ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ DR, ʪʘʢʠʝ ʢʘʢ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ, 

http://aws.amazon.com/ec2/pricing
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ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʬʠʣʷ ʥʘʛʨʫʟʢʠ ʠ ʩʥʠʞʝʥʠʝ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʚʣʝʢʘʶʪ ʚʳʛʦʜʫ ʠʟ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʜʣʷ ʙʝʥʯʤʘʨʢʠʥʛʘ ʠ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ DR. 

Abstract 

Demand Response (DR) facilitates the monitoring and management of appliances in energy grids by employ-

ing methods that, for example, increase the reliability of energy grids and reduce usersô cost. Within energy grids, 

Smart Home scenarios can be characterized by a unique combination of appliances and user preferences. To 

increase their impact, a scenario-specific selection of the best performing DR methods is necessary. As the user 

faces a multitude of heterogeneous DR methods to choose from, a complex decision problem is present. The pri-

mary goal of this study is to develop a decision support framework that can determine the best-performing DR 

methods. Building on literature analyses, expert workshops and expert interviews, we identify seven requirements, 

derive solution concepts addressing these requirements, and develop the framework by combining the concepts 

using a benchmarking process as a template. To demonstrate the frameworkôs applicability, we conduct a simu-

lation study that uses artificial (simulated) data for seven types of households. Within this study, we employ four 

DR methods, assume changing appliances over time and cost minimization as primary objective. The study indi-

cates, that by using the framework and thus by identifying and using the best DR method for each scenario, the 

users can achieve further cost benefits. The application of the framework allows practitioners to increase the 

efficiency of the DR method selection process and to further enhance DR-related benefits, such as cost minimiza-

tion, load profile flattening, and peak load reduction. Researchers benefit from guidance for benchmarking and 

evaluating DR methods. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʧʨʘʚʣʝʥʠʝ ʩʧʨʦʩʦʤ, ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʩʧʨʦʩʘ, ʇʨʦʮʝʩʩ ʙʝʥʯʤʘʨʢʠʥʛʘ, ɻʣʘʚ-

ʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʠʝʡ 

Keywords: Demand side management, Demand response simulation, Benchmarking process, Home energy 

management system 

 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʯʘʣʠʩʴ ʩ ʚʳʷʚʣʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʧʘʨʪʥʝʨ, 

ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ 

HEMS, ʩʧʨʦʩʠʣ, ʢʘʢʠʝ ʫʩʣʫʛʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʧʨʝʜʣʦʞʝʥʳ ʢʣʠʝʥʪʘʤ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ 

HEMS. ʆʥʠ ʟʘʷʚʣʷʶʪ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʣʘʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ, ʯʪʦʙʳ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦ-

ʚʘʪʝʣʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʪʦʠʤʦ-

ʩʪʠ. ʇʦʩʢʦʣʴʢʫ HEMS ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, çʦʧʪʠʤʘʣʴʥʳʡè ʤʝʪʦʜ 

DR ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʚʳʙʨʘʥ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʠ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ ʤʝʪʦʜʦʚ DR, ʚ ʵʪʠʭ HEMS ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʥʝʜʨʝʥ ʧʦʜʭʦʜ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘ-

ʨʠʷ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʤʦʢ ʤʳ ʧʨʦʚʝʣʠ ʧʦʵʪʘʧʥʳʡ 

ʧʨʦʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʙʦʨʘ 

REQ (ʨʘʟʜʝʣ çʊʨʝʙʦʚʘʥʠʷ ʢ ʩʙʦʨʫè), ʧʨʝʜʣʘʛʘʷ 

SOC (ʨʘʟʜʝʣ çʇʦʣʫʯʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʨʝʰʝʥʠʡè), 

ʩʙʦʨʢʘ ʧʣʘʪʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʦʪ ʵʪʠʭ SOC (ʈʘʟʜʝʣ çʉʙʦʨʢʘ ʩʪʨʫʢʪʫʨʳè) ʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʷ ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ (ʨʘʟʜʝʣ çɼʝʤʦʥʩʪʨʘ-

ʮʠʷè). ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʬʘʟ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʘ. 

ʕʪʘʧ 1: ʉʙʦʨ ʪʨʝʙʦʚʘʥʠʡ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟ 

ʙʘʟʳ ʟʥʘʥʠʡ ʠʥʜʫʢʪʠʚʥʦ. ʄʳ ʦʩʥʦʚʳʚʘʝʤʩʷ ʥʘ ʩʫ-

ʱʝʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʝ (ʣʠʪʝʨʘʪʫʨʥʦʤ ʘʥʘʣʠʟʝ) ʠ 

ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʷʭ (ʵʢʩʧʝʨʪʥʳʭ ʠʥʪʝʨʚʴʶ) ʠ ʧʦ-

ʣʫʯʘʝʤ ʥʝʩʢʦʣʴʢʦ ʪʨʝʙʦʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʙ-

ʱʝʤ ʤʝʪʦʜʝ ʙʝʥʯʤʘʨʢʠʥʛʘ ɼʝʤʠʥʛʘ (Deming, 1982). 

ʕʪʘʧ 2: ʂʦʥʮʝʧʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʄʳ ʧʨʝʜʣʦʞʠʣʠ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘ-

ʶʪʩʷ ʢ ʢʘʞʜʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʧʫʪʝʤ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʠ ʧʫʪʝʤ ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ. ʕʪʠ ʢʦʥʮʝʧʮʠʠ 

ʪʦʣʴʢʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʚʩʝ ʞʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʫʢ-

ʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʕʪʘʧ 3: ʉʙʦʨʢʘ ʩʪʨʫʢʪʫʨʳ 

ʇʦʩʣʝ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʮʝʧ-

ʮʠʠ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʦʮʝʩʩ ɼʝ-

ʤʠʥʛʘ (Deming 1982) ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʘʞʜʦʡ ʢʦʥʮʝʧʮʠʠ. ʄʳ ʪʘʢʞʝ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʢʘʢ 

ʚʥʫʪʨʠ, ʪʘʢ ʠ ʚʥʝ ʨʘʤʦʢ ʠ ʜʦʙʘʚʠʣʠ, ʥʘʧʨʠʤʝʨ, 

ʪʨʠʛʛʝʨʳ ʩʦʙʳʪʠʡ ʜʣʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʮʝʥʘʨʠʠ. 

ʕʪʘʧ 4: ʜʝʤʦʥʩʪʨʘʮʠʷ 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʤʳ ʚʥʝʜʨʠʣʠ ʧʨʦʪʦʪʠʧ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʯʝʪʳʨʝ ʤʝʪʦʜʘ DR ʠ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʎʝʣʴ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ - ʥʝ ʦʮʝʥʠʚʘʪʴ ʧʨʠʤʝʨʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʤʝ-

ʪʦʜʳ, ʘ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʘʰʠ ʨʘʤʢʠ ʷʚʣʷʶʪʩʷ ʚʳʧʦʣ-

ʥʠʤʳʤʠ ʠ ʧʨʠʤʝʥʠʤʳʤʠ. ʇʦʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦʨʘʟʦʚʦʡ ʠ ʘʜʘʧʪʠʨʫʝʤʦʡ, ʦʥʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʡ ʜʣʷ HEMS, ʠ ʧʦʵʪʦʤʫ (ʧʦ-

ʚʪʦʨʥʦ) ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʥʦʛʠʭ ʪʠʧʦʚ 

ʩʠʩʪʝʤ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʥʦ 

ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ (Cao et al., 2013) ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʟʥʘʯʠʤʳʭ ʠʤʠʪʘʮʠʡ DR. ʇʦʩʢʦʣʴʢʫ ʩʠ-

ʤʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʤʳ 

ʥʘʢʣʘʜʳʚʘʝʤ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʮʝʥʘʨʠʠ (ʥʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʜʝʬʝʢʪʦʚ ʧʨʠʙʦʨʦʚ, ʠʟʤʝʥʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʢʦʥʪʝʢʩʪʝ 

Smart Home, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ. 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʤʳ ʩʦʙʨʘʣʠ ʥʘʙʦʨ 



10 TECHNICAL SCIENCE/ ȺColloquium - journal η# 10(21),2018 

REQ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʜʣʷ ʤʝʪʦʜʦʚ DR ʚ ʞʠʣʦʤ ʢʦʥʪʝʢʩʪʝ, ʚʳʨʘʙʦʪʘʣʠ 

SOC ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ REQ ʠ ʩʦʙʨʘʣʠ ʠʭ ʚ ʩʪʨʫʢ-

ʪʫʨʫ. ʏʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ 

ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʤʳ ʚʥʝʜʨʠʣʠ ʧʨʦ-

ʪʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʦʚʝʣʠ ʩʠʤʫ-

ʣʷʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʮʝʥʘʨʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʥʘʰʘ ʩʪʨʫʢʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʶ ʣʫʯʰʝʛʦ ʤʝʪʦʜʘ DR ʜʣʷ ʩʮʝʥʘʨʠʷ, 

ʩʧʝʮʠʬʠʯʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ DR ʚ 

Smart Homes ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʩʚʷʟʘʥʥʳʝ ʩ DR ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʩʝʪʠ, ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʠ 

ʩʥʠʞʝʥʠʝ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʩʮʝʥʘ-

ʨʠʷ. ʏʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡ, ʩʪʨʫʢʪʫʨʘ ʩʦʜʝʨʞʠʪ ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ (ʪʝʭʥʠʯʝʩʢʦʡ) ʨʝʘʣʠʟʘʮʠʠ (ʨʝʰʝʥʠʡ) ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ HEMS, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʵʢʩ-

ʧʝʨʪʦʚ. 
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 ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʨʘʟ-

ʜʝʣʳ ʘʥʘʪʦʤʠʠ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. 

Abstract 

The article discusses the relevance of the training information system that examines the sections of anatomy. 

A comparison with existing analogues, system design and the necessary resources for software development are 

presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʝʥʠʝ ʯʝʣʦʚʝʢʘ, 3D ʤʦʜʝʣʴ, Unity3D, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ.  

Keywords: human structure, three-dimensional model, Unity3D, cross-platform application. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʘʷ ʩʨʝʜʘ ʦʙʫʯʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʩʤʘʨʪʬʦʥ ʣʠʙʦ ʧʣʘʥʰʝʪ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʤʝʩʪʘ ʠ ʫʜʦʙʝʥ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʥʘʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʧʦʤʦʱʠ ʚ ʦʙʫʯʝʥʠʠ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʙʫʜʝʪ 

ʨʘʟʨʘʙʦʪʘʥʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʩʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠ-

ʤʝʨ, biodigitalhuman ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥ-

ʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʧʦʭʦʞʝʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʥʦ ʦʙʣʘ-

ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: 

ʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ ʧʦʣʥʦʤʫ ʩʧʝʢʪʨʫ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʣʦʢʘʣʠʟʘʮʠʷ ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʝʜʣʝʥʥʘʷ ʨʘʙʦʪʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʥʪʝʨʥʝʪʦʤ 

[1]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʘ ʩʠʩʪʝʤʳ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʠʘ-

ʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use-case 

diagram), ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʩʠʩʪʝʤʳ ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʙʫ-

ʜʝʪ ʜʝʣʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ. ɼʠʘʛʨʘʤʤʘ ʚʘ-

ʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʣʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦ-

ʜʝʣʴʶ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʩʪʨʦʝʥʠʷ ʯʝ-

ʣʦʚʝʢʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ 

ʜʦʩʪʫʧʥʦ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ: ʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʦʨʛʘʥʫ, ʧʨʦʩʤʦʪʨ ʤʘʢʝʪʘ ʦʨʛʘʥʠʟʤʘ, ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʝ, ʧʦʠʩʢ ʧʦ ʥʘʟʚʘʥʠʶ, ʨʠʩʦʚʘʥʠʝ ʥʘ ʤʘʢʝʪʝ. ɼʘ-

ʣʝʝ ʙʫʜʝʪ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ ʬʫʥʢʮʠʦʥʘʣ ʠ ʧʝʨʝʢʣʶ-

ʯʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʨʝʞʠʤʘʤʠ. 

ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʫʶ ʠ 

ʙʳʩʪʨʫʶ ʨʘʙʦʪʫ ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʣʠ-

ʝʥʪʩʢʫʶ ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʛʠʙʢʦʡ. ʍʨʘ-

ʥʝʥʠʝ ʚʩʝʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʦʜʝʣʝʡ ʧʨʦ-

ʠʩʭʦʜʠʪ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ, ʪʦʛʜʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʦʨʛʘʥʘʤ ʭʨʘʥʠʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʠ ʧʝ-

ʨʝʜʘʝʪʩʷ ʢʣʠʝʥʪʫ ʧʦ ʩʨʝʜʩʪʚʘʤ REST-API. ʕʪʦ ʧʦʟ-

ʚʦʣʠʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʣʦʢʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʥʦʚʣʷʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʘʞʜʦʤ ʫʩʪʨʦʡʩʪʚʝ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʘʪʪʝʨʥ Dependency Injection, ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʦ-

ʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʦ-
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ʛʨʘʤʤʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ, ʪʘʢʞʝ ʫʧʨʦʱʘʝʪ ʪʝʩʪʠʨʦ-

ʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ ʫʜʦʙʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʤʝʥʳ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʉʠʩʪʝʤʘ ʙʫʜʝʪ 

ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Unity3D, ʠʩʧʦʣʴʟʫ-

ʝʤʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʘʪʪʝʨʥʘ DI ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ Unity Application 

Block. Unity Application Block ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ DI ʢʦʥʪʝʡʥʝʨ ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʥʝʜʨʝʥʠʷ ʟʘʚʠʩʠ-

ʤʦʩʪʝʡ ʚ ʢʦʥʩʪʨʫʢʪʦʨ, ʩʚʦʡʩʪʚʦ ʠ ʚʳʟʦʚ ʤʝʪʦʜʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʠʩʪʝʤʳ. 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʢʘʢ ʚʩʝ ʪʝʣʦ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʦʪʜʝʣʴ-

ʥʳʝ ʯʘʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʦʪʨʝʙʫʝʪ 3D 

game engine, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

game engine Unity3D [2]. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʦʨʛʘ-

ʥʦʚ ʠ ʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʝ 3D ʤʦʜʝʣʠ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠʩʧʦʣʴ-

ʟʫʷ ʪʝʢʩʪʫʨʳ Male and Female Anatomy Complete 

Pack [3]. 

 

 
ʈʠʩʫʥʦʢ 3 ï 3D ʤʦʜʝʣʠ ʦʨʛʘʥʦʚ 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʦʚ, ʨʠʩʦʚʘʥʠʷ 

ʥʘ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥʠʷ ʦʧʠʩʘʥʠʷ ʦʨʛʘʥʘ, ʙʫʜʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʥʘʞʘ-

ʪʠʷ ʥʘ ʯʘʩʪʠ ʤʘʢʝʪʘ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʞʠʤʝ ʫʜʘʣʝʥʠʷ, 

ʥʘʞʘʪʠʝ ʥʘ ʦʨʛʘʥ ʧʨʠʚʝʜʸʪ ʢ ʝʛʦ ʫʜʘʣʝʥʠʶ ʠʟ ʤʘ-

ʢʝʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝ-

ʥʠʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʞʠʤʝ ʨʠʩʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʬʠʢʩʘʮʠʷ ʧʦʣʦʞʝʥʠʷ ʤʘʢʝʪʘ ʯʝʣʦ-

ʚʝʢʘ ʚ ʢʘʨʪʠʥʢʫ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ 

ʦʪʤʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʨʝʞʠʤʳ ʠ ʥʘʞʘʪʠʝ ʥʘ ʦʪʜʝʣʴʥʳʡ ʦʨ-

ʛʘʥ ʧʨʠʚʝʜʝʪ ʢ ʟʘʧʨʦʩʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʝʤʫ ʠ ʦʪʦʙ-

ʨʘʞʝʥʠʝ ʚ ʚʩʧʣʳʚʘʶʱʝʤ ʦʢʥʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝ-

ʨʝʭʦʜʘ ʚ ʧʦʠʩʢʦʚʳʝ ʩʝʨʚʠʩʳ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʠʩʢʘ ʢʦʥʢʨʝʪʥʦʛʦ ʦʨʛʘʥʘ ʨʝʘ-

ʣʠʟʦʚʘʥ ʧʦʠʩʢ ʧʦ ʥʘʟʚʘʥʠʶ, ʚʳʙʨʘʚ ʢʦʥʢʨʝʪʥʳʡ ʦʨ-

ʛʘʥ ʠʟ ʩʧʠʩʢʘ, ʤʘʥʝʢʝʥ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʦʨ-

ʛʘʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʠ 

ʯʝʣʦʚʝʢʘ, ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 3D ʤʘʢʝʪ 

ʯʝʣʦʚʝʢʘ ʩ ʥʘʚʠʛʘʮʠʝʡ ʠ ʧʦʠʩʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʦʚ. 
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EVOLUTIONARY ALGORITHM FOR OPTIMIZATION PROBLEMS OF MULTIMODAL 

FUNCTION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʝʘʣʠʟʦʚʘʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠʛʨʘʶʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʩʣʦʞʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʥʘʯʠʥʘʷ ʦʪ ʘʜʘʧʪʠʚʥʳʭ ʘʛʝʥʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʠ ʟʘʢʘʥʯʠʚʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘ-

ʢʠʭ ʢʘʢ ʘʚʠʘʮʠʦʥʥʳʝ ʪʫʨʙʠʥʳ ʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ. 

Abstract 

In work the genetic algorithm is implemented. Genetic algorithms play an increasingly important role in the 

study of complex adaptive systems, ranging from adaptive agents in economic theory to the use of machine learning 

methods in the design of complex devices such as aircraft turbines and integrated circuits. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʚʦʣʶʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʤʫʪʘʮʠʷ, ʩʝʣʝʢʮʠʷ, ʩʢʨʝʱʠʚʘʥʠʝ. 

Keywords: evolutionary algorithm, mutation, selection, crossing. 

 

ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ï ɻ ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢʘʭ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʥ-

ʮʠʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ï ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʤʫʪʘʮʠʡ, 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʍʦʪʷ ʵʚʦ-

ʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʧʳʪʘʶʪʩʷ ʠʤʠʪʠʨʦʚʘʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʚʦʣʶʮʠʶ, ʦʥʠ ʙʦʣʝʝ ʩʭʦʞʠ ʩ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʤ ʨʘʟʚʝʜʝʥʠʝʤ ʞʠʚʦʪʥʳʭ, ʪʦ ʝʩʪʴ ʩʢʨʝ-

ʱʠʚʘʥʠʝʤ ʩʘʤʳʭ ʣʫʯʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʦʪʙʦʨʦʤ 

ʠʭ ʣʫʯʰʠʭ ʧʦʪʦʤʢʦʚ ʠ ʧʦʚʪʦʨʥʳʤ ʩʢʨʝʱʠʚʘʥʠʝʤ 

ʫʞʝ ʵʪʠʭ ʧʦʪʦʤʢʦʚ [1].  

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʨʘʙʦʪʫ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʘʣʛʦ-

ʨʠʪʤʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: ʩʦʟʜʘʝʪʩʷ ʧʦʧʫʣʷ-

ʮʠʶ ʦʩʦʙʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ, ʘ ʟʘʪʝʤ ʵʪʠ ʦʩʦʙʠ ʵʚʦʣʶʮʠʦʥʠ-

ʨʫʶʪ ʧʦ ʧʨʠʥʮʠʧʫ "ʚʳʞʠʚʘʝʪ ʩʠʣʴʥʝʡʰʠʡ", ʪʦ ʝʩʪʴ 

ʦʩʪʘʶʪʩʷ ʣʠʰʴ ʩʘʤʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʧʦʣ-

ʥʷʪʩʷ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʧʦʢʦʣʝʥʠʡ ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ 
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ʜʨʫʛʦʡ ʢʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʢʠ. ʂʘʞʜʫʶ ʦʩʦʙʴ ʦʧʠʩʳ-

ʚʘʝʪ ʭʨʦʤʦʩʦʤʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʟʠʮʠʷʭ ʭʨʦʤʦ-

ʩʦʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ, ʠʣʠ ʛʝʥʦʪʠʧ ʭʨʘʥʠʪʴʩʷ ʚ ʭʨʦʤʦʩʦʤʘʭ. ɺ ʜʘʥ-

ʥʦʡ ʛʣʘʚʝ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʵʚʦ-

ʣʶʮʠʦʥʥʦʛʦ (ʛʝʥʝʪʠʯʝʩʢʦʛʦ) ʘʣʛʦʨʠʪʤʘ ʠ ʝʛʦ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [3]. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʘʣʛʦʨʠʪʤʘ 

ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ:  

ɻʝʥʦʪʠʧ ï ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʘ ʚ 

ʭʨʦʤʦʩʦʤʝ.  

ʌʝʥʦʪʠʧ ï ʩʘʤ ʠʥʜʠʚʠʜ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ 

ʦʥ ʩʫʱʝʩʪʚʫʝʪ.  

ʉʝʣʝʢʮʠʷ ï ʦʧʝʨʘʪʦʨ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ çʩʠʣʴ-

ʥʝʡʰʠʭè ʠʥʜʠʚʠʜʦʚ.  

ʉʢʨʝʱʠʚʘʥʠʝ ï ʦʧʝʨʘʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝ-

ʰʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʚʘ ʠ ʙʦʣʝʝ ʠʥʜʠ-

ʚʠʜʦʚ. 

ʄʫʪʘʮʠʷ ï ʦʧʝʨʘʪʦʨ ʠʟʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʘ, ʧʨʠ-

ʤʝʥʷʝʤʳʡ ʢ ʦʜʥʦʤʫ ʠʥʜʠʚʠʜʫ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝ-

ʨʦʷʪʥʦʩʪʴʶ [2]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʥʥʦ 

ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʪ ʫʩʧʝʭ ʛʝʥʦʪʠʧʘ. ʋʩʧʝʭʦʤ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʳʞʠʚʘʥʠʝ. ʋʩʧʝʰʥʳʝ ʩʫʱʝ-

ʩʪʚʘ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʰʘʥʩʳ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ, ʧʝʨʝ-

ʜʘʯʫ ʩʚʦʝʛʦ ʛʝʥʦʪʠʧʘ ʩʚʦʠʤ ʧʦʪʦʤʢʘʤ. ʀʥʬʦʨʤʘ-

ʮʠʷ ʦ ʧʦʚʝʜʝʥʠʠ ʢʘʞʜʦʛʦ ʩʫʱʝʩʪʚʘ ʭʨʘʥʠʪʩʷ ʚ ʝʛʦ 

ɼʅʂ. ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʩʫʱʝʩʪʚʘ ʝʛʦ ɼʅʂ ʢʦʧʠʨʫ-

ʝʪʩʷ ʠ ʧʝʨʝʜʘʸʪʩʷ ʧʦʪʦʤʢʫ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʧʣʠʢʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʩʣʫʯʘʡʥʳʝ ʤʫʪʘʮʠʠ, ʚʥʦʩʷʱʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ɼʅʂ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʬʝʥʦʪʠʧʝ. ʈʠʩʫʥʦʢ 1 

ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʚʦʣʶʮʠʶ ʧʦʧʫʣʷʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʎʠʢʣ ʵʚʦʣʶʮʠʠ 

 

ʌʘʢʪʠʯʝʩʢʠ, ʨʘʙʦʪʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʮʠʢʣʘ. ʆʥ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʩʝʣʝʢʮʠʶ, ʩʢʨʝʱʠʚʘʥʠʝ, ʛʝʥʝʨʠ-

ʨʫʝʪ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʚʳʞʠʚʘʶʪ ʪʦʣʴʢʦ ʩʘʤʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʦʩʦʙʠ, 

ʪʦ ʝʩʪʴ ʩʘʤʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣ-

ʛʦʨʠʪʤʘ: 
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ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

 

ʀʟ ʨʠʩʫʥʢʘ 2 ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʨʘʙʦʪʫ ʘʣʛʦ-

ʨʠʪʤʘ:  

1. ɺʳʙʠʨʘʝʪʩʷ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ 

(ʙʠʥʘʨʥʳʡ, ʧʦʨʷʜʢʦʚʳʡ, ʚʝʱʝʩʪʚʝʥʥʳʡ);  

2. ʀʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʧʦʧʫʣʷʮʠʷ ʠʥʜʠʚʠʜʦʚ 

(ʥʘʧʨʠʤʝʨ, 100, 500, 1000 ʦʩʦʙʝʡ);  

3. ʆʮʝʥʠʚʘʝʪʩʷ ʧʦʧʫʣʷʮʠʷ;  

4. ʇʦʚʪʦʨʷʪʴ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʫʩʣʦʚʠʝ 

ʦʩʪʘʥʦʚʘ;  

5. ʉʝʣʝʢʮʠʷ (ʦʪʦʙʨʘʪʴ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ);  

6. ʉʢʨʝʱʠʚʘʥʠʝ (ʩʢʨʝʱʠʚʘʥʠʝ ʛʝʥʦʚ ʦʪʦʙʨʘʥ-

ʥʳʭ ʨʦʜʠʪʝʣʝʡ);  

7. ʄʫʪʘʮʠʷ (ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʤʫʪʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ;  

8. ʆʮʝʥʠʚʘʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ;  

9. ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ. ɼʘʣʝʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʫʥʢʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠ ʚʳʙʦʨ ʠʭ ʨʝ-

ʘʣʠʟʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ ʧʦ ʵʚʦʣʶʮʠʦʥʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʙʳʣʘ 

ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ. ʈʝʘʣʠʟʦʚʘʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʦʡʜʝʥ ʧʦʣʥʳʡ ʮʠʢʣ ʵʚʦʣʶ-

ʮʠʠ, ʘʥʘʣʦʛʠʯʥʳʡ ʵʚʦʣʶʮʠʠ ʚ ʧʨʠʨʦʜʝ. ɺ ʦʩʥʦʚʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʣʦʞʝʥʘ ʤʦʜʝʣʴ ʧʦʧʫʣʷ-

ʮʠʠ ʩʫʱʝʩʪʚ. ɺ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʙʦʪʳ ʠʤʠʪʠʨʫʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʩ-

ʥʦʚʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ 

ʚʳʩʪʫʧʘʶʪ ʩʝʣʝʢʮʠʷ, ʩʢʨʝʱʠʚʘʥʠʝ ʠ ʤʫʪʘʮʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʠʜʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ. ʏʝʤ ʚʳʰʝ ʧʨʠʛʦʜʥʦʩʪʴ ʠʥʜʠʚʠʜʘ ï ʪʝʤ 

ʚʳʰʝ ʰʘʥʩʳ ʩʦʟʜʘʪʴ ʧʦʪʦʤʩʪʚʦ ʠ ʧʝʨʝʜʘʪʴ ʝʤʫ 

ʩʚʦʠ ʛʝʥʳ.  

ɻʝʥʦʪʠʧ ʠʥʜʠʚʠʜʘ ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʜʘʯʫ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʦʪʦʤʩʪʚʫ, ʘ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʪ ʫʩʧʝʭ ʛʝʥʦ-

ʪʠʧʘ. ʋʩʧʝʭʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʳʞʠʚʘ-

ʥʠʝ. ʋʩʧʝʰʥʳʝ ʩʫʱʝʩʪʚʘ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʰʘʥʩʳ ʥʘ 

ʨʘʟʤʥʦʞʝʥʠʝ, ʧʝʨʝʜʘʯʫ ʩʚʦʝʛʦ ʛʝʥʦʪʠʧʘ ʩʚʦʠʤ ʧʦ-

ʪʦʤʢʘʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʧʣʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟ-

ʥʠʢʘʶʪ ʩʣʫʯʘʡʥʳʝ ʤʫʪʘʮʠʠ, ʚʥʦʩʷʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ɼʅʂ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʬʝʥʦʪʠʧʝ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, ʝʛʦ ʥʫʞʥʦ ʦʮʝʥʠʪʴ. 

ɼʣʷ ʵʪʦʛʦ ʚʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʧʨʠʛʦʜʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʦʩʦʙʴ çʧʨʠʛʦʜʥʘè ʢ ʩʨʝʜʝ 

ʦʙʠʪʘʥʠʷ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʫʨʥʠʨʥʘʷ ʩʝʣʝʢʮʠʷ. 

ʇʝʨʝʜʘʯʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʩʢʨʝʱʠʚʘʥʠʷ ï ʦʙʤʝʥʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʭʨʦʤʦʩʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʯʝʨʥʷʷ ʦʩʦʙʴ 

ʧʦʣʫʯʘʝʪ ʛʝʥʳ ʦʙʦʠʭ ʨʦʜʠʪʝʣʝʡ. ɺ ʨʘʙʦʪʝ ʩʢʨʝʱʠ-

ʚʘʥʠʝ ʨʝʘʣʠʟʦʚʘʥʦ 3 ʤʝʪʦʜʘʤʠ: ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ, 

ʧʣʦʩʢʠʤ ʠ BLX-Ŭ ʩʢʨʝʱʠʚʘʥʠʝʤ. ʕʪʘʧ ʤʫʪʘʮʠʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʦʩʦʙʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ 

ʦʜʥʦʡ ʦʩʦʙʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʆʧʝʨʘ-

ʪʦʨ ʤʫʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ çʚʳʙʠʚʘʥʠʷè ʧʦʧʫʣʷ-

ʮʠʠ ʠʟ ʣʦʢʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʩʦʙʝʡ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʠʩʭʦʜʷ ʦʪ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʧʨʠʩʧʦ-

ʩʦʙʣʝʥʥʘʷ ʦʩʦʙʴ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ.  

ʇʨʠ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘ-

ʮʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʪʦʨʦʥʫ ʤʠ-

ʥʠʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʪʘʢ ʢʘʢ ʚ ʭʦʜʝ ʩʝʣʝʢʮʠʠ 

ʢʘʞʜʳʡ ʨʘʟ ʪʫʨʥʠʨʥʘʷ ʩʝʣʝʢʮʠʷ ʦʪʙʠʨʘʣʘ ʥʘʠʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʦʩʦʙʠ ʠʟ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ, ʦʜʥʘʢʦ 

ʤʫʪʘʮʠʠ ʢʘʢ ʩʜʚʠʛʘʣʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ ʢ ʟʥʘʯʝ-

ʥʠʷʤ ʭʨʦʤʦʩʦʤ ʨʘʚʥʳʤ 1, ʪʘʢ ʠ ʦʪʜʘʣʷʣʠ ʝʸ ʦʪ ʵʪʠʭ 

ʟʥʘʯʝʥʠʡ. ʇʨʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʪʝʨʘʮʠʡ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝ-

ʣʝʚʦʡ ʬʫʥʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʷʚʣʷ-

ʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʳʡ ʥʘʭʦʜʠʪ ʙʣʠʟʢʦʝ ʢ ʣʫʯʰʝʤʫ ʨʝʰʝʥʠʝ, ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (Customer Relationship 

Management) ʨʘʟʚʠʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʛʤʝʥʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ 

ʨʳʥʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦ ʦʮʝʥʢʘʤ çTAdviserè, ʚ 2017 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ʚʥʝʜʨʝʥʠʡ CRM (ʣʠʮʝʥʟʠʠ ʧʣʶʩ ʫʩʣʫʛʠ ʠʥʪʝʛʨʘʪʦʨʦʚ) ʚʳʨʦʩ ʚ ʦʙʲʝʤʝ ʥʘ 30% ʠ ʩʦʩʪʘʚʠʣ 22,44 ʤʣʨʜ ʨʫʙʣʝʡ 

(ʚ 2012 ʛʦʜʫ ʦʥ ʨʘʚʥʷʣʩʷ 17,26 ʤʣʨʜ ʨʫʙʣʝʡ). ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ 

ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʢʣʠʝʥʪʫ, ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʠʤ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝ-

ʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʥ-

ʮʝʧʮʠʷ SADT, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘ ʢʦʤʧʘʥʠʠ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ ʫʩʪʨʘʥʝʥʠʝ.  

Abstract 

The Russian market for customer relationship management systems (Customer Relationship Management) is 

developing faster than other segments of the Russian corporate software market. On behalf of TAdviser, in 2017, 

the Russian market for CRM implementations (licenses plus integrators' services) grew by 30% and amounted to 

22.44 billion rubles (in 2012 it was 17.26 billion rubles). Effective customer relationship management requires an 

individual approach to each client, analyze the relationship with him in order to achieve the most promising. 

SADT, which involves the use of structural analysis methods aimed at the rapid identification of problems of the 

company's business process and their subsequent elimination. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: SADT, ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, AS IS, TO BE, ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ. 

Keywords: SADT, Structure Analisys, AS IS, TO BE, Structure models. 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʢʦʤʧʘʥʠʠ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʝ, ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʝ, ʛʦʨʥʦʤʫ ʜʝʣʫ, ʭʠʤʠ-

ʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ, ʘ ʪʘʢʞʝ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʠʩʪʝʤʦʪʝʭ-

ʥʠʢʠ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʢʦʤʧʘʥʠʠ, 

ʢʘʩʘʶʱʠʭʩʷ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥ-

ʪʦʚ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʦʪ-

ʜʝʣʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʥʳ ʤʦʜʝʣʠ AS IS ʠ TO BE, ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ 

ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʦʧʝʨʘʮʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. 

ʄʦʜʝʣʴ AS IS ï ʵʪʦ ʤʦʜʝʣʴ çʢʘʢ ʝʩʪʴè, ʠʥʘʯʝ, 

ʤʦʜʝʣʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʪʨʦʝʥʠʝ 

ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʷʚʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʘ ʪʘʢʞʝ, ʢʘ-

ʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘ-

ʮʠʠ. ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ çʋʯʝʪ ʦʧʝʨʘʮʠʡ ʩ ʢʣʠʝʥ-

ʪʘʤʠè ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1-6.

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ 
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ʈʠʩʫʥʦʢ 2 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çʇʨʠʥʷʪʴ ʟʘʢʘʟè 
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ʈʠʩʫʥʦʢ 4 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çɿʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨè 

 

 
ʈʠʩʫʥʦʢ 5 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çɿʘʥʝʩʪʠ ʢʣʠʝʥʪʘ ʚ ʙʘʟʫè 



20 TECHNICAL SCIENCE/ ȺColloquium - journal η# 10(21),2018 

 
ʈʠʩʫʥʦʢ 6 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çʉʦʟʜʘʪʴ ʦʪʯʝʪè 

 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʢʦʤʧʘʥʠʷ çʂʫʟ-

ʙʘʩʩʐʘʭʪʦʉʪʨʦʡʄʦʥʪʘʞè ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʠ ʚʥʝʜʨʝʥʠʝʤ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʦʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ 

ʨʳʥʢʝ ʢʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʴʰʘʷ ʢʣʠʝʥʪʩʢʘʷ 

ʙʘʟʘ. ʅʳʥʝʰʥʠʡ ʚʠʜ ʚʝʜʝʥʠʷ ʙʘʟʳ ʢʣʠʝʥʪʦʚ ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʩʪʘʨʝʣ ʠ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʨʝ-

ʤʝʥʠ, ʩʠʣ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʤʧʘʥʠʠ. ʊʘʢ ʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʦʪʝʨʠ ʟʘʢʘʟʘ ʢʣʠʝʥʪʘ ʠʟ-ʟʘ 

ʥʝʩʦʚʝʨʰʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʠʝʤʦʤ ʟʘʢʘ-

ʟʦʚ. ɺʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ: ʦʪ ʥʝʙʦʣʴʰʦʡ ʟʘʜʝʨʞʢʠ ʚ ʭʦʜʝ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʦ ʧʦʪʝʨʠ ʢʣʠʝʥʪʦʚ, ʘ ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʙʘʟʳ ʢʣʠʝʥʪʦʚ ʠ ʚʦʚʩʝ ʤʦʞʝʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺʩʝ ʵʪʦ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʘʛʫʙʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʤʠʜʞʝ ʢʦʤʧʘʥʠʠ, 

ʘ ʪʘʢ ʞʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠ-

ʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʩʦʪʨʫʜʥʠʢʦʚ: 

- ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʠʭ ʩʜʝʣʢʘʭ; 

- ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʚʝʜʝʥʥʳʭ ʟʚʦʥʢʘʭ ʠ ʠʭ 
ʨʝʟʫʣʴʪʘʪʘʭ; 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʰʣʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʢʘʞʜʳʤ ʢʣʠʝʥʪʦʤ; 

- ʝʜʠʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ ʢʦʤʧʘʥʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʟʘʢʘʟʳ. 

 

ʄʦʜʝʣʴ TO BE ï ʵʪʦ ʤʦʜʝʣʴ çʢʘʢ ʜʦʣʞʥʦ 

ʙʳʪʴè, ʪʦ ʝʩʪʴ ʤʦʜʝʣʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʇʦʩʪʨʦʝʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ 

ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʟʠʪʴ ʫʣʫʯʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʨʦʮʝʩʩʘ (ʚʳʜʝʣʝʥʳ ʩʠʥʠʤ ʮʚʝʪʦʤ). ʄʦʜʝʣʴ ʧʨʦ-

ʮʝʩʩʘ çʋʯʝʪ ʦʧʝʨʘʮʠʡ ʥʘ ʩʢʣʘʜʝè ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʘʭ 7-12.
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ʈʠʩʫʥʦʢ 7 ï ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ 

 

 
ʈʠʩʫʥʦʢ 8 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ 
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ʈʠʩʫʥʦʢ 9 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çʇʨʠʥʷʪʴ ʟʘʢʘʟè 

 

 
ʈʠʩʫʥʦʢ 10 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çɿʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨè 
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ʈʠʩʫʥʦʢ 1 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çɿʘʥʝʩʪʠ ʢʣʠʝʥʪʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭè 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʝʢʦʤʧʦʟʠʮʠʷ ʙʣʦʢʘ çʉʦʟʜʘʪʴ ʦʪʯʝʪè 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ, ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʝʛʦ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʢʦʤʧʘʥʠʠ ʆʆʆ çʂʫʟʙʘʩʩʐʘʭʪʦʉʪʨʦʡ-

ʄʦʥʪʘʞè, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ.  
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