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˜̑̉̃̆̓̒̓̃̉̆ ̏̓ ˛̑̄̋̏̍̉̓̆̓́ 
ʇʨʠʛʣʘʰʘʝʤ ʚʘʩ ʥʘ  ɺʪʦʨʫʶ ɺʩʝʢʦʨʝʡʩʢʫʶ ʜʝʪʩʢʫʶ ʥʘʫʯʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ "ʖʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ". ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ - ʚʘʞʥʳʡ 

ʵʣʝʤʝʥʪ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ.  ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʦʚʳʩʠʪʴ ʫ ʜʝʪʝʡ 

ʩʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʜʝʪʝʡ ʠʟ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʭ ʩʝʤʝʡ ʤʦʪʠʚʘʮʠʶ ʢ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʯʝʨʝʟ ʥʝʝ, - ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʟʥʘʥʠʷ. ʇʦʪʦʤʫ ʯʪʦ ʥʘʠʙʦʣʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʩʚʦʝʥʠʷ 

ʷʟʳʢʘ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʨʝʙʝʥʢʘ 

ʦʙʣʘʩʪʠ!  

ɺ 2017 ʛʦʜʫ ʥʘ ʥʘʰʝʡ ʂʦʥʬʝʨʝʥʮʠʠ ʩ ʜʦʢʣʘʜʘʤʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚʳʩʪʫʧʠʣʠ 

40 ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʨʝʷ, ʦʙʫʯʘʶʱʠʝʩʷ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʘ ʪʘʢʞʝ ʚ ʢʦʨʝʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʰʢʦʣʘʭ. ʇʝʨʚʘʷ ɼʝʪʩʢʘʷ ʅʘʫʯʥʘʷ ʂʦʥʬʝʨʝʥʮʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ çʖʥʳʡ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴè ʚ ʖʞʥʦʡ ʂʦʨʝʝ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʤʦʛʣʘ ʜʝʪʷʤ ʨʦʩʩʠʡʩʢʠʭ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʠ ʜʝʪʷʤ ʠʟ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʭ ʩʝʤʝʡ ʨʘʟʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʠ ʫʤʝʥʠʝ ʦʙʱʘʪʴʩʷ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʚʳʩʪʫʧʘʷ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ; ʧʨʠʚʠʪʴ ʞʝʣʘʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʦʡ. ʇʦʵʪʦʤʫ ʜʝʪʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʠ ʨʦʜʠʪʝʣʠ ʩ ʥʝʪʝʨʧʝʥʠʝʤ ʞʜʘʣʠ 

ʧʨʦʚʝʜʝʥʠʷ ɺʪʦʨʦʡ ɼʝʪʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʖʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴè. 

ɺ ʵʪʦʤ ʛʦʜʫ 42 ʫʯʘʩʪʥʠʢʘ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠʛʦʪʦʚʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʙʦʪʳ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ, ʣʠʪʝʨʘʪʫʨʳ, ʤʫʟʳʢʠ ʠ 

ʷʟʳʢʦʚ. ʅʘ ʥʘʰʝʡ ʚʪʦʨʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʦʞʠʜʘʶʪʩʷ ʠ ʥʦʚʰʝʩʪʚʘ. ʋʯʨʝʞʜʝʥ ʢʦʥʢʫʨʩ 

ʥʘʫʯʥʳʭ ʵʩʩʝ çʄʠʨ ʙʫʜʫʱʝʛʦè, ʚ ʢʦʪʦʨʳʭ ʜʝʪʠ ʙʫʜʫʪ ʨʘʩʩʫʞʜʘʪʴ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʠ 

ʦʙʱʝʩʪʚʝ ʙʫʜʫʱʝʛʦ. ʈʘʙʦʪʳ ʜʝʪʝʡ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴ ʯʣʝʥʳ ʞʶʨʠ - ʨʦʩʩʠʡʩʢʠʝ ʠ 

ʢʦʨʝʡʩʢʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ 

ʧʝʨʝʜʦʚʳʭ ʢʦʨʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ɺʩʝ ʥʘʰʠ ʫʯʘʩʪʥʠʢʠ ʧʦʣʫʯʘʪ ʧʨʠʟʳ, ʜʠʧʣʦʤʳ, 

ʧʦʜʘʨʢʠ ʦʪ ʢʦʨʝʡʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ! ɸ ʠʭ ʨʘʙʦʪʳ ʙʫʜʫʪ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʙʦʨʥʠʢʝ ʜʦʢʣʘʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ!  

ʇʦʜʛʦʪʦʚʢʦʡ ʢ ʢʦʥʬʝʨʝʥʮʠʠ ʟʘʥʠʤʘʣʩʷ ʢʦʤʠʪʝʪ ʚ ʩʦʩʪʘʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  

ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʳ. ɺ ʥʝʛʦ ʚʦʰʣʠ: ʨʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʦʤʧʘʥʠʠ 

çʉʘʤʩʫʥʛè - ɸ.ɻ.ʃʠʤʦʥʦʚ, ɸ.ɹ.ɸʣʴʰʠʥ, ɽ.ɸ.ɸʣʴʰʠʥʘ, ɸ.ʄ.ʃʘʢʪʶʰʢʠʥ, 

ʧʨʦʬʝʩʩʦʨ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʦʛʸʥ ɾ.ʆ.ɹʘʣʣʦʜ, ʟʘʚʫʯ ʰʢʦʣʳ çAppleTreeSchoolè 

ʊ.ɺ.ʃʠʤʦʥʦʚʘ, ʯʣʝʥʳ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʎʝʥʪʨʘ ʄʫʣʴʪʠʢʫʣʴʪʫʨʘʣʠʟʤʘ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʦʛʸʥ ʚʦ ʛʣʘʚʝ ʩ ʜʠʨʝʢʪʦʨʦʤ ʧʨʦʬʝʩʩʦʨʦʤ ɸʥ ɹʭʝʥ ʇʘʣʴ. ʇʦʜʜʝʨʞʢʫ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʢʦʥʬʝʨʝʥʮʠʠ ʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʂʦʦʨʜʠʮʠʦʥʥʳʡ ʩʦʚʝʪ ʦʨʛʘʥʠʟʘʮʠʡ 

ʨʦʩʩʠʡʩʢʠʭ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ (ʂʉʆʈʉ), ɸʩʩʦʮʠʘʮʠʷ çʈʦʩʩʠʡʩʢʠʡ ɼʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè (ʈɼ ʄʅʊʉ), ʌɸ 

çʈʦʩʩʦʪʨʫʜʥʠʯʝʩʪʚʦè ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ.  

 

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
  

  



Ɑּר⌐∙  ╩ởᵣ 

 

↕ᵙѤ ױᾎῷ╥ "The Young Researcher"⁄Ἄ ⁸ᵛ Ⱡ 2  ╬ ῷҿ ὥ ҍ  ╙Ṫױ⁴ ⁄

ҍ ѱѻ. ⁷̯ ҿ╘ ҍ ̪┴ ᴛ͎אַ ╥ע⅝  ⅝ἵ░ѱѻ. ͎ױḃᴛ ѻᶷ  ʺ♬╥ ҿ  

▫Ф₮ ױᾎῷ‡ᵑ Ợ↔ Ѥ ‡ᵛ╪ө Ợ╪⁄Ἄ ̓  ⁷̯ ҿ╥ ҿ͙ᵑ Д ̆, ╪ᵑ  

ᾏ╥ ҵ̯ᴛ Ḥ↕Ѥ ˦⁄ ҍתּ ᾎῷ …‡ᵑױ  ̕ᾔ╙ и╪Ѥ ˦╪ ַא⅝ ѱѻ. …‡ᵑ Ḥ↕Ѥ 

ʺ◑ ̓♠╬ Ḣḹ╘ ῷ╪ᵑ ─  ̕ᾔ Ṫ‒⁄Ἄ Ựᴛ⇔ ּתᾏ╙ ᾋӦ Ѥ ˦░ѱѻ. 

 

2017 Ц ױᾎῷ╥ ̪┴ ͙̕⁄Ἄ ̑Ṩ ̆ ̰ ḓ ̰Ⱡ ̪⁄Ἄ ̑Ṩ  ̰╥ ѻᵐ ҵᾎ 

ᾐ╥ 40 ᶘ╥ Ỹө╪ ṕ ⁄Ἄ ױᾎῷ‡ᴛ Ṓ̆Ἄᵑ ♣Ҁ ᾋѱѻ. ױᾎῷ╥ "Young 

Researcher"⁄Ἄ ⁸ᵛ  Ḵ  ‡ᵛ╪ ̓ ╥Ѥ ױᾎῷ╥ ҿ  ▫Фө̓ ѻᶷ  ʺ♬ ▫Фө╪ 

╥ᾔ  ⁴ּת′╪ ὥḛ ҍ ⁄Ἄ ⁷ἒ ╖ᴛᾬ ▫ᾐ╥ ╥˸̓ ַ̓א ╥Ợ ἵ   ὡ ▓Ѥ 

ѫᴏ╙ ˌḛ ҵᴜ ҵ₵ᾋѱѻ. ⁷̯ ‰ᶴ⁄ җ↨ ⁴ ̆▫ Ѥ ⅞̯ᵑ Ṩ⁴ ѱѻ. ӻגἌ 

ҿ ө̓ Ṩᶛө╥ ▫Фө╘ ⁸ᾔ  Ⱡ 2  ‡ᵛ╪ ╥ "The Young Researcher"╙ ͙ѻᵙ̆ 

▓‴ᾋѱѻ. 

 

₤  42 ᶘ╥ Ỹө╘ ᴛ͎מḒ ḓ ᴛṙ ̑ , ▫⁷ ḓ ᶹᵙ ḓ ὡᵙ ̓ , ⁵Ợ ḓ ᶷ , ᶷ , 

╛Ὸ ḓ …‡ Ṫ‒⁄Ἄ ױᾎῷ‡ᴛ ⁷̯ ḓ ▬‰╙ רẋ ᾋѱѻ. ӎ Ḵ  ὥ ḛ ҍ ⁄Ἄ ҵ 

ᾐ╪ ͙ҍ Ӌѱѻ. ̓  ⁄Ἕ╪ "Ḉמ╥ Ἕ́"╥ ˿☺╪ ἒӇ‡ ‡ᵛ╪ө╪ Ḉמ╥ ͙ὥ̓ 

Ợ ⁄ ̕  ╪‒͙ ˭ Ӌѱѻ. ‡ᵛ╪ ▬ ᾎῷ ḓ ̰╥ ҍױ ╘  ̪Ợ ḓ ̰╥ ἐҵ ͙‰ 

⁷̯∟╥ ᾔỢ ─∟╪ ʺ ѱѻ. ᶛӧ ʺ▫Ѥ ̰ ḓ ױᾎῷ ͙‰ ḓ ҍ ╖ᴛṨ  Ữ◑, ⱶ‰ 

בֿ ╥ ╘‰▬ ╥Ἄ, ἐᶹ╙ Ḛ˭ Ӌѱѻ! ͎ᵙ̆ ͎өשּ  ⁄ ᾒᵜ ˦░ѱѻ! 

ẋѤ ҿר ᾅ׳  ⱳֹו ҍ өᴛ ̯Ἓӈ ─∟ ⁄Ἄ ֿב Ӈ‴ᾋѱѻ. ͎˦╘ ѻ╛╙ ѻ: 

<ỪἛ> Ợ╥ ױᾎῷ ⁷̯∟ - , , , ,    ḘᴘӢ,  

"AppleTreeSchool" ̪◑ ,       .  

╥ ˌ ⁄ ҍ ╥ ⁄ѻ╛ ͙̕ө ╘∟תּ   Ⱡ̑Ӈ‴ᾋѱѻ: ױᾎῷ ҿ  ⱳֹו 

ⱳ♬─∟ (ʂʉʆʈʉ),  "ױᾎῷ ̓  ͙ὥ ᴏ ↕ᾅ"(ʈɼ ʄʅʊʉ),  ʌɸ 

çRossotrudnichestvoè (FA-גἵ֨ᵎӥѱ ᾅ Ḳ), ῼ   Ṩ♬ ⁵תּ ╪

 ,ᾔ╖ᴛבֿ

╥ ⱳֹו─∟  

  



˜̑̉̃̆̓̒̓̃̉̆ ̏̓ ˜̝̑́̃̉̓̆̌̒̓̃́ ̱ ̌̓́̊̒̋̏̄̏ ˗̠̑́ 

ʋʧʨʘʚʣʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʚʥʝʰʥʠʤ ʩʚʷʟʷʤ, ʪʫʨʠʟʤʫ ʠ ʢʫʨʦʨʪʥʦʤʫ 

ʜʝʣʫ ʨʝʘʣʠʟʫʝʪ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ. ʉ 2009 ʛʦʜʘ ʫʧʨʘʚʣʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʢʦʦʨʜʠʥʘʪʦʨʘ 

ʨʘʙʦʪʳ ʩ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ, ʧʨʦʞʠʚʘʶʱʠʤʠ ʟʘ ʨʫʙʝʞʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʨʘʤʢʘʭ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʇʦʜʜʝʨʞʢʘ ʠ ʨʘʟʚʠʪʠʝ ʩʚʷʟʝʡ ʩ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ ʟʘ ʨʫʙʝʞʦʤè. 

ʆʧʳʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʨʘʙʦʪʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʦʩʩʠʡʩʢʠʭ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʛʣʘʩʠʷ, ʩʦʭʨʘʥʝʥʠʠ ʨʫʩʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠ ʢʫʣʴʪʫʨʳ ʟʘ ʨʫʙʝʞʦʤ, ʚʦʩʧʠʪʘʥʠʠ 

ʫʚʘʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʠʩʪʦʨʠʠ, ʦʙʳʯʘʷʤ ʈʦʩʩʠʠ ʠ 

ʩʪʨʘʥʳ ʧʨʦʞʠʚʘʥʠʷ. 

 ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ 

ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ ʠ ʤʦʣʦʜʝʞʴʶ. ʂʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʩʦʚʝʪ ʨʦʩʩʠʡʩʢʠʭ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʚ ʂʦʨʝʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ ʜʝʣʦʤ. ʇʨʦʚʝʜʝʥʠʝ ɺʩʝʢʦʨʝʡʩʢʦʡ 

ʜʝʪʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʖʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴè, ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʢʦʪʦʨʦʡ 

ʦʥ ʚʳʩʪʫʧʘʝʪ ʚʪʦʨʦʡ ʛʦʜ, ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʡ ʨʘʙʦʪʳ. ʋʚʝʨʝʥʳ, 

ʤʝʨʦʧʨʠʷʪʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʲʝʜʠʥʝʥʠʶ ʨʦʩʩʠʡʩʢʠʭ ʜʝʪʝʡ ʠ ʠʭ 

ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʜʘʩʪ ʥʘʯʘʣʦ ʥʦʚʳʤ ʧʨʦʝʢʪʘʤ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʀʩʢʨʝʥʥʝ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ çʰʘʛʠè ʠ ʫʩʧʝʭʠ ʶʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʥʫʪ ʩʪʠʤʫʣʦʤ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʙʣʘʛʦ ʩʚʦʠʭ ʩʪʨʘʥ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʞʝʣʘʪʴ ʫʯʘʩʪʥʠʢʘʤ, ʦʨʛʘʥʠʟʘʪʦʨʘʤ, ʯʣʝʥʘʤ ʞʶʨʠ 

ʜʘʣʴʥʝʡʰʠʭ ʫʩʧʝʭʦʚ, ʧʨʦʮʚʝʪʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʥʳʭ ʠʜʝʡ. 

ʅʘʜʝʝʤʩʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

ɹʫʜʝʤ ʨʘʜʳ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʥʘ ʛʦʩʪʝʧʨʠʠʤʥʦʡ ʘʣʪʘʡʩʢʦʡ ʟʝʤʣʝ!!! 
 

ɽʣʝʥʘ ɹʘʟʠʥʘ 

ʛʣʘʚʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʫʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʚʥʝʰʥʠʤ ʩʚʷʟʷʤ, 

ʪʫʨʠʟʤʫ ʠ ʢʫʨʦʨʪʥʦʤʫ ʜʝʣʫ 
 

 

  



Ό ṥ Ҋ♩ קּ ╧ ╩ ⁄ᴃϫ Ḓּקϫ╢  ╩ởᵣ 

ῼ ҍΩ ́̕, ̛̕ ḓ ᵙⱳ ⁵תּ ╪  Ợᶴ̰╘ Ὠ̰╥ ‚▫ ᶴ⁵, ˿Ⱡ, ̓ , ͙ὥ ḓ ᶷ  

ᴏ ˌḛ Ṫ‒⁄Ἄ ҉̰╥ ̾─ᵑ ᾒ ѱѻ. 2009 Ц Ṩ ╪ ṨἌѤ " Ω ҿ ₮╥ ┬ҍ 

ל˞ ⁄Ω ⁴ ╙ ╥עѤ Ṋ ᴛ͎ג╪"♣ḛ ̓∟תּ ╥́̕ Ѥ ҿ ө̓ Ζ 

▀ Ѥ ӰЛ╪  ⁵ ╙ ₵ѻ.. 

ᾎῷ ҿױ  ̑̑ ͙̕╥ ѻ‚  ‰ᶴ ˿ ╘ ╬ꜙ ʼ ⱳ ᵑ ┬ּת ♣ ╥ᾎῷױ ̆ ̓ ᶷ ᵑ 

ṒⱵ ᶒ ױᾎῷ╥ ⁵Ợ₮ ̕ᾋ, ˞ל ̰ʺ⁄ ҍ  Ⱶ˿ḚѤ ҵᵑ ┴Ἓ Ѥ ҥ ᵰ↕ ַא⅝ ѱѻ. 

ῷҿ ḓ ἵЦ̓ ᴏ Ѥ Ṫ‒⁄Ἄ ױᾎῷ ⱳֹו╥ ҿ⁄ Ṋ ל .ᵑ ͙∂⁴‒ ѻ╥ל  

ᾎῷ Ѿױ  ⱳ♬ ╥ Ѥ ╪ Ợᾒ╙ ╪ ּשἌᴛ ╬ ѱѻ. ͎ʺ 2 Ц╙ ⱳֹו Ѥ "♦╘ 

̓ ╪Ѥ ̰ - ‡ᵛג╪"∟⁷̯ ╥╥ ᾒᾎѤ╪ ⁷̯╥ ᵍ  ṕṒ͙╪ѻ. ↕ᵙѤ╪ Ợʺ ♣ 

Ἕ́ ױᾎῷ ῷҿ ḓ ҿ͕ Ѿ ╥ ▀⁄ ͙⁴ ⁴ ♦╘ Ἕҍᵑ ─  ̪┴ ḓ ⁷̯ Ṫ‒╥ Ựᴛ⇔ 

ᴛⱡ ᵑ   ˦╪̆ג ᾐ ѱѻ. 

↕ᵙѤ  Ḵ  ̓ ♠ "Ѿ́"₮ ♦╘ ╥ Ἅ▫ө╥ Ἓ̑╪ ▫̰╥ ╪╫╙ ─  җ ᵤ╘ ѻ▫ 

ˌḛ╙ ֿבֿ ╙˦  בᾔ╖ᴛ ᵬ ѱѻ. 

ל ,▫ʺ ▫, Ḥᾔ∟ө⁄˭ җ ᵤ╘ Ἓ̑̓ Ḵ₅, Ḉᴛ⇔ ῷ╪Ӱ‡╥ ᾒ ╙ ͙∟ ѱѻ. 

↕ᵙѤ җ↨ ┬╫  ᴏ╙ ḕחѱѻ. 

↕ᵙѤ ♥  ῼ ╪ ԃ⁄Ἄ ҉ᾐ╙ ₅ ˭Ӈ‡ ͙ộѱѻ !!! 

 

⁄ᴃϫ Ḓּקϫ 

Ό Ҋ ♩ קּ ╧  

  



˜̑̉̃̆̓̒̓̃̉̆ ̏̓ ˝̏̒̒̉̊̒̋̏̄̏ ̅̏̍́ ̍̆̇̅̔̎́̑̏̅̎̏̄̏ ̘̎́̔̎̏-

̖̘̓̆̎̉̆̒̋̏̄̏ ̘̒̏̓̑̔̅̎̉̆̒̓̃́ 
ɸʩʩʦʮʠʘʮʠʷ çʈʦʩʩʠʡʩʢʠʡ ʜʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè (ʈɼ ʄʅʊʉ) ʫʯʨʝʞʜʝʥʘ ʚ 1992 

ʛʦʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ, ʈʦʩʩʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʝʡ ʅʘʫʢ, ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʈʌ ʠ ʈʦʩʩʠʡʩʢʠʤ ʌʦʥʜʦʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʷʭ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ.   

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʩʩʦʮʠʘʮʠʠ: -ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; - ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʨʠ ʫʯʘʩʪʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ;  - ʪʨʘʥʩʬʝʨ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; - ʧʦʠʩʢ ʧʘʨʪʥʝʨʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʫʩʣʫʛ; - ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʳʩʪʘʚʦʢ, ʩʝʤʠʥʘʨʦʚ, 

ʧʨʝʟʝʥʪʘʮʠʡ; - ʧʦʜʛʦʪʦʚʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʧʘʨʪʥʝʨʦʚ; - ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʳʧʫʩʢ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɸʩʩʦʮʠʘʮʠʷ çʈɼ ʄʅʊʉè ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʈʦʩʩʠʡʩʢʦʛʦ ʉʦʶʟʘ ɺʳʩʪʘʚʦʢ ʠ ʗʨʤʘʨʦʢ, 

ʊʦʨʛʦʚʦ-ʇʨʦʤʳʰʣʝʥʥʦʡ ʇʘʣʘʪʳ ʈʌ, ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʀʟʦʙʨʝʪʘʪʝʣʝʡ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʌʝʜʝʨʘʮʠʠ ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ɸʩʩʦʮʠʘʮʠʡ, ʀʥʩʪʠʪʫʪʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʀʪʘʣʠʠ ʠ ʜʨʫʛʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɸʩʩʦʮʠʘʮʠʷ çʈɼ ʄʅʊʉè ʧʨʝʜʩʪʘʚʣʷʝʪ ʈʦʩʩʠʡʩʢʫʶ 

ʌʝʜʝʨʘʮʠʶ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʮʝʥʪʨʝ ʧʦ ʪʨʘʥʩʬʝʨʫ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʨʦʬʠʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʖʞʥʦʡ ʂʦʨʝʠ, ɻʨʝʮʠʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʷʚʣʷʝʪʩʷ ʫʯʨʝʜʠʪʝʣʝʤ ʨʦʩʩʠʡʩʢʦ-

ʢʠʪʘʡʩʢʦʛʦ ʢʦʥʩʦʨʮʠʫʤʘ çʎʝʥʪʨ ʥʘʫʢʠ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

ɸʩʩʦʮʠʘʮʠʠ çʈɼ ʄʅʊʉè - ʂʦʰʢʠʥ ʈʫʩʣʘʥ ʇʝʪʨʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ. 

ɸʩʩʦʮʠʘʮʠʷ çʈɼ ʄʅʊʉè - ʦʬʠʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʨʝʛʫʣʷʨʥʦ 

ʦʨʛʘʥʠʟʫʝʪ ʦʙʲʝʜʠʥʝʥʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʳʩʪʘʚʢʘʭ ʚ 

ʐʚʝʡʮʘʨʠʠ, ɻʝʨʤʘʥʠʠ, ʖʞʥʦʡ ʂʦʨʝʝ, ɹʨʘʟʠʣʠʠ, ʊʘʠʣʘʥʜʝ, ʄʘʣʘʡʟʠʠ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʯʘʩʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʦʟʠʮʠʷʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʳʩʪʘʚʢʘʭ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʧʦʜ 

ʵʛʠʜʦʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ. ʅʘʰʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʛʦʪʦʚʳ ʧʨʝʜʣʦʞʠʪʴ ʯʣʝʥʘʤ ɸʩʩʦʮʠʘʮʠʠ ʠ ʠʭ ʜʝʣʦʚʳʤ ʧʘʨʪʥʝʨʘʤ ʢʦʤʧʣʝʢʩʥʦʝ 

ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʚʳʩʪʘʚʦʯʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʟʘ ʨʫʙʝʞʦʤ, 

ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʝʤʠʥʘʨʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ, ʜʨʫʛʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʝʤ, ʚʢʣʶʯʘʷ ʨʝʰʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʅʘʰʘ ʮʝʣʴ - ʧʦʚʳʰʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʚʪʦʨʠʪʝʪʘ ʈʦʩʩʠʠ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʦʝʢʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ  ʢʦʣʣʝʢʪʠʚʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʦʙʤʝʥʦʚ ʠ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʘ ʈʦʩʩʠʠ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

 

ʉʘʡʪ: www.rd-mnts.ru  
 

http://www.rd-mnts.ru/


  ̭♫ ̐  ͖ὢ ᴌ שᾋῳ →ᾂ 

 ̰Ⱡ ̓  ͙ὥ ᴏ ױᾎῷ ↕ᾅ (çRH ISTCè)Ѥ 1992 Ц⁄ ױᾎῷ ⁷Ḣ ̪┴ ̓ Ἓ 

̓ ᾎῷױ  ῷ ҥḈ, ױᾎῷ ⁷Ḣ ̰ʺ ◓ụ ̕ᵙ ⁷Ḣ ͙̕ ▫̰╥ ͙ὥ̓ ̓  ͙ὥ ˌḛ╥ 

Ữ‰ ⁄ ̕ᾔ╪ ▓Ѥ ױᾎῷ₮ Ω̰ Ѿ ╥ ▫ḛ♠ ⁄ ҍ ͙ ᾎῷױ   ⁷̯ ◓Ѿ⁄ ╥  

ἒᵞӇ‴ѻ. 

̓ : ҿ ⅝ל ╥   ḓ ͙ὥ ҿ Ṫ‒╥ ᶛѱ ᵠ ḓ ♬Ṓ ּת∟; - Ω̰ ͙‰╥ ⁴ᵑ  

̰Ⱡ ̓  ͙ὥ ᴛⱡ ╥ Ἓ - ̰ϿΩ ᾐ ͙ὥ ╪♣ - Ў ˤự ḓ ַאˌ Ἄẋᾅ Ⱡ̑ - 

♣ᾎ , ἝḈϮ, ᵙⱢ ╪Ἢ╥ ⱳֹו ḓ ˌ ; - Ω̰ Ўᵑ ─  ̾̆Ό רẋ; - ҍַא ̓ , 

♬Ṓ ḓ ṪἍ ◓ᴮ╥ רẋ ḓ Ỹụ. 

 çRH ISTCèѤ ױᾎῷ Ḗז  ḓ Ḗז  ᾎῷ ⁷Ḣ Ữ̑ ╥ἵ, ┬ᴁ ḛᶘʺ , ̰Ⱡױ ,

ḛᶘ , ╪ ᵙῷ ҍΩ ᶴ⁵ ⁷̯ἵ, ͙  ̰Ⱡ͙̯╥ ∟╪ѻ. 

çRH ISTCèѤ ῷᾎῷ- ‚   (Asia-Pacific Center for Technology Transfer ), , 

  ἵᾎ ̰אַ - ᾎῷױ ,        ,

"̓  ḓ Ѿ ͙ὥ ἡ (Center for Science and High Technologies)" ╥ ἒᵞ▫░ѱѻ. çRH ISTCè 

 ˁҶ╬  Τή  ᴴᾈה ẹֶᴛẋ Ѥ  ͙ὥ ̓  ḖỢ,  ,  ױᾎῷ ̓  ῷ ҥḈ╥ ▫ ╪ѻ. 

çRH ISTCèѤ ױᾎῷ ̪┴ ̓ Ṩ╥ ̑ᾏ ⇔₅ ‰ ╪ᶒ ᾅ─ᾅ, Ҷ▀, ̰, Ẅפֿג, ̰, 

ᵦᴆ╪ᾎῷ ḓ ͙  ̰ʺ╥ ̰Ⱡ ♣ᾎ ⁄Ἄ ♬͙♠╖ᴛ ױᾎῷ ♣ᾎ ᵑ ˌ ᶒ ʺᵑ 

Ṓ◑ ͙ ─  ᶛӧ Ἄẋᾅᵑ Ⱡ̑ ѱѻ. ױᾎῷ ͙̕ ḓ ͙‰╥ ױᾎῷ ♣ᾎ ̪┴ ױᾎῷ‡ 

Ḗז  ˌ ̓ ┴̪ ᾎῷױ , Ṩ ל ᴛ ˌ ѱѻ. 

↕ᵙ╥ ↕ὡ  ♣ᶷʺө╘  ∟ ḓ ẋּנѱᾅ Ў⁄˭ Ω ♣ᾎ  ,ẋ, ̰Ⱡ ╥, ἝḈϮר 

ᵙⱢ ╪Ἢ ḓ ͙  Ợ רẋ ḓ ╪ḿ ⁄ ҍ  ἤ ˌḛ, ⱳֹו ᶷⱠө Ӯ רẋ₮ ̕ᴐӈ 

ᶷⱠ⁄ ҍ  ̖♠╬ ˺ ╙ Ⱡ̑  רẋʺ Ӈ‴ᾋѱѻ.  

↕ᵙ╥ ᶜ Ѥ ױᾎῷʺ Ἕ́ ᾎ◑⁄ Ѿ ͙ὥ Ⱡ ̓ Ἄẋᾅᵑ Ⱡ̑  ὡ ▓˭ ӇѤ ˦ Ỏᵣ 

ῷѱױ ,גᾎῷ╥ ̰Ⱡ♠ ─Ữ╙ и╪̆, ̓  ⁷̯, ͙ὥ ḓ ͙ὥ ˌḛ, ♬Ṓ ̪  ḓ ͙ὥ ╪♣╥ 

ˆ  Ṫ‒⁄Ἄ ױᾎῷ ⁷̯ ̓ ˌ╬ ˌḛ▫ʺ ὡ   ᾐ♠╬ ˌḛ ḓ ᴛⱡ ᵑ ᾎ⁷ ͙ 

─  ⱳˠ╙ ᵡᴐ Ѥ ˦░ѱѻ.  

 

 :  www.rd-mnts.ru  

  

http://www.rd-mnts.ru/


˜̑̉̃̆̓̒̓̃̉̆ ˜̑̆̈̉̅̆̎̓́ ˠ̎̉̃̆̑̒̉̓̆̓́ ˞̏̄̆̎ 

 

ʋʚʘʞʘʝʤʳʝ ʛʦʩʪʠ ʠ ʫʯʘʩʪʥʠʢʠ ʇʝʨʚʦʡ ɺʩʝʢʦʨʝʡʩʢʦʡ ʜʝʪʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʯʣʝʥʳ ʆʨʛʢʦʤʠʪʝʪʘ ʠ ʯʣʝʥʳ ʞʶʨʠ! 

ʇʨʠʚʝʪʩʪʚʫʶ ʚʘʩ ʚ ʩʪʝʥʘʭ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʦʛʝʥ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʤʝʞʢʫʣʴʪʫʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ 

ʟʜʝʩʴ ʧʨʦʰʣʘ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦʙʣʝʤʘʤ ʧʦʜʜʝʨʞʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 

ʚ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʭ ʩʝʤʴʷʭ. ɸ ʩʝʛʦʜʥʷ ʥʘʰʠ ʛʦʩʪʠ ï ʪʘʣʘʥʪʣʠʚʳʝ ʜʝʪʠ , 

ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʜʚʫʭ ʢʫʣʴʪʫʨʘʭ ʠ ʛʦʚʦʨʷʪ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ. ɺ ʠʭ ʨʫʢʘʭ- 

ʙʫʜʫʱʝʝ ʥʘʰʠʭ ʩʪʨʘʥ. ɾʝʣʘʶ ʠʤ ʫʜʘʯʥʦ ʚʳʩʪʫʧʠʪʴ! 

 

ʇʨʝʟʠʜʝʥʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʦʛʝʥ ʎʦʡ ɪʥ ʏʭʦʣʴ 
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˜̑̉̃̆̓̒̓̃̉̆ ˑ̉̑̆̋̓̏̑́ ˣ̆̎̓̑́ ˙̝̝̔̌̓̉̋̔̌̓̔̑́̌̉̈̍́ 
 

ʋʚʘʞʘʝʤʳʝ ʛʦʩʪʠ ʠ ʫʯʘʩʪʥʠʢʠ ʇʝʨʚʦʡ ɺʩʝʢʦʨʝʡʩʢʦʡ ʜʝʪʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ! ʆʪ ʠʤʝʥʠ ʩʦʪʨʫʜʥʠʢʦʚ ʎʝʥʪʨʘ 

ʄʫʣʴʪʠʢʫʣʴʪʫʨʘʣʠʟʤʘ ʧʨʠʚʝʪʩʪʚʫʶ ʚʘʩ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʉʦʛʝʥ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʭʦʯʫ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʯʣʝʥʦʚ ʆʨʛʢʦʤʠʪʝʪʘ ʟʘ ʫʩʠʣʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʪʦʤʫ 

ʩʦʙʳʪʠʶ. ʅʘʰ ʤʠʨ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʧʨʦʛʨʝʩʩʫ. ɹʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠ ʚ ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʦʝ ʩʪʘʥʦʚʠʪʩʷ 

ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʤ. ʏʪʦʙʳ ʧʨʝʫʩʧʝʪʴ, ʥʘʰʠʤ ʜʝʪʷʤ ʥʫʞʥʦ ʦʙʣʘʜʘʪʴ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʅʘ ʤʦʡ ʚʟʛʜʷʜ, ʫʤʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʠʟʦʙʨʝʪʘʪʴ, ʘ 

ʪʘʢʞʝ ʫʤʝʥʠʝ ʦʙʱʘʪʴʩʷ ʩ ʣʶʜʴʤʠ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ï ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ. ʄʳ 

ʨʘʜʳ, ʯʪʦ ʥʘʰʘ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦʤʦʞʝʪ ʜʝʪʷʤ  ʧʨʠʦʙʨʝʩʪʠ  ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, 

ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʢʣʶʯʦʤ ʢ ʫʩʧʝʰʥʦʤʫ ʙʫʜʫʱʝʤʫ. ʇʦʞʝʣʘʶ ʠʤ ʫʩʧʝʭʘ!  

 

ɼʠʨʝʢʪʦʨ ʎʝʥʪʨʘ ʄʫʣʴʪʠʢʫʣʴʪʫʨʘʣʠʟʤʘ ʧʨʦʬʝʩʩʦʨ ɸʥ ɹʝʥ ʇʭʘʣʴ 
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˜̑̏̄̑́̍̍́ 

ˤ͔ͪͣΎ  ˿͔͙͔ͦ͒ͪ͗͊ͤ  

13.00~14:00 

˾͔͎͙ͫͭͪ͊ͼ͙Ύ (ː̜̌́̃̎̊ ̋̏̑̐̔̒ ɉ˗̙̏̎̃̆̎̆̎ ̖̏̌̌Ɋ ) 

1) ˤ·͒͊;͊ ͙͍ͫ͋ͦͪͤͦ͟ ͍͒ͦ͊͒ͦ͟͡ όͯ;͙͊ͫͭͤ͊ͣ͟ύ 
2) ˤ·͒͊;͊ ͍ͯͨͦͤͦ͟ ͤ͊ ͔ͦ͋͒ ͙ ͍ͨ͊ͪͦͯ͟͟ όͯ;͙͊ͫͭͤ͊ͣ͟ ͙ ͗Ό͙ͪύ 
3) ˤ·͒͊;͊ ͍͔͙͎ͫͯͤͪͤͦͦ ͤ͊͋ͦͪ͊ όͯ;͙͊ͫͭͤ͊ͣ͟ ͙ ͗Ό͙ͪύ   

14:00~14:45 

͔͔͙̇ͪͣͦͤΎ ͦͭͪ͟·͙ͭΎ   

1) ͚̇ͦ ˫ͤ ̉ͻͦ͡Έ ό˽͔͙͔ͪ͒ͤͭ͘ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ˿͎͔ͦͤύ  
2) ˤ͍ͦͦ͟͡ ˸Φ˥Φ ό˿͍͔͙ͦͭͤ͟-͙ͨͦͫ͊ͤͤ͟͡Σ ˽ͦͫͦ͡Έ͍ͫͭͦ ˾̅ ͍ ˾˴ύ  
3) ˢͤ ˣ͔ͤ ˽ͻ͊͡Έ ό˨͙͔ͪͭͦͪ͟ ͔̇ͤͭͪ͊ ˸ͯ͡Έ͙ͭͯ͟͡Έ͙ͭͯͪ͊ͣ͊͘͡Σ ͨͪͦͺ͔ͫͫͦͪ 

͙͍͔͙͔ͯͤͪͫͭͭ͊ ˿͎͔ͦͤύ  
4)  s ͡Έ΄͙ͤ ˢ.ˣΦ ό˿ͭΦˮ͔͔ͤ͗ͤͪ ͙͙ͦͣͨ͊ͤ͟ ˿͎͊ͣͫͯͤύΣ ͔͔͔ͨͪ͒ͫ͒͊ͭ͡Έ ͗Ό͙ͪ 

14:00~15:00 ˽͔͔ͪͻͦ͒ ͍ ͙͙͙͊ͯ͒ͭͦͪ ʖʜʘʤ 11 ʵʪʘʞ 

15:00~16:30 

˿͔͟ͼ͙Ύ м 
 ʅʘʫʯʥʦʝ 
ʵʩʩʝ 

 

ʘʫʜʠʪʦʨʠʷ 

H03 

˿͔͟ͼ͙Ύ н 
ʇʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʝ ʠ 

ʨʦʙʦʪʦʪʝʭ-

ʥʠʢʘ 

ʘʫʜʠʪʦʨʠʷ 

H02 

˿͔͟ͼ͙Ύ о 
ɽʩʪʝʩʪʚʝʥ-

ʥʳʝ ʥʘʫʢʠ 

 

ʘʫʜʠʪʦʨʠʷ 

L12 

˿͔͟ͼ͙Ύ п 
 ʌʠʟ.-ʤʘʪ.ʠ 

ʭʠʤ. ʅʘʫʢʠ 

 

ʘʫʜʠʪʦʨʠʷ 

L13 

˿͔͟ͼ͙Ύ р 

ʀʩʪʦʨʠʷ ʠ 

ʢʫʣʴʪʫʨʘ 

 

ʘʫʜʠʪʦʨʠʷ 

H04 

˿͔͟ ͼ͙Ύ 6  
ʃʠʪʝʨʘʪʫʨʘ, 

ʤʫʟʳʢʘ ʠ 

ʠʥʦʩʪʨʘʥʥʳʝ 

ʷʟʳʢʠ 

ʘʫʜʠʪʦʨʠʷ 

H05 

16:30~16:45 ˽͔͔ͪͪ·͍Σ ˴͙ͤ͗ͤ͊Ύ Ύͪͣ͊ͪ͊͟ όPushkin House)  

16:45~17:00 ˽͔͔ͪͻͦ͒ (ː̜̌́̃̎̊ ̋̏̑̐̔̒ ɉ˗̙̏̎̃̆̎̆̎ ̖̏̌̌Ɋ ) 

17:00~18:00 

    

͔͔͙̇ͪͣͦͤΎ ͎͔͙ͤ͊ͪ͊͗͒ͤΎ  

˭͊ͪ͟·͙͔ͭ  

 

  



 

 

      

13:00~14:00 

   (  8  ) 

1)     

2) ,   

3)   

14:00~14:45 

 (  8  ) 

  :    

(   ) 

 :   (  )  
       M.Volkov (Deputy Chief of Mission, Russian 

Embassy in the ROK)  

  (  )   

:   

14:45~15:00  ,   11     

15.00~16:30 

1  

̓  

⁄Ἕ╪ 

  
H03 

2  

 
   

 1  
H02 

3  

  

  
 

L12 

4  

ᶹᵙ-ὡ . 

̓  

  1 
L13 

5  

.  

  
 

H04        

 6  

,  

  

  11 
H05   

16:30~16:45 ,      

16:45~17:00     

17:30~18:00 

,  QUIZE  

 

 

  

  

 

  



˾͊͋ͦͭ· Όͤ·ͻ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ 
˿ͦ;͙͔͙ͤͤΎ 

  

1) ́ Ύͤ ˢ͙ͤ͊ͫͭ͊ͫΎ Ϧ˸͙ͪ ͋ͯ͒ͯ΅͔͎ͦϦ 

(  ) "  " 
2) x ͍͊ͯͪͦ͟ ˽͍͔͊͡ Ϧ˸͙ͪ ͋ͯ͒ͯ΅͔͎ͦ ͎͙͊͊ͣ͘͡ ΄͔͙͙ͫͭ͊ͫͫͤ͊͟͟͡Ϧ 

(  ) "6      " 
3) ˽ ͍ͦͨͦ͊ ˤ͊͒͊͡ Ϧ˸͙ͪ ͋ͯ͒ͯ΅͔͎ͦϦ  

(  ) "  " 

4) ̒ ͔ͪͣͦͤͦ͟͡ ˥͔͋͡ Ϧˣͯ͒ͯ΅͔͔ ͍ ͤ͊ͫ ͙ͫ͊ͣͻϦ 

(  ) "  " 

5) ˴ ͪΎ͔͍͗ ˮ͍͊ͤ Ϧ˸͙ͪ ͋ͯ͒ͯ΅͔͎ͦϦ 

(  ) "  " 

6) ́ ͙ͪ΄͙ͤ͊͟ ˢ͙ͤ͊ͫͭ͊ͫΎ Ϧ˽͙ͫΈͣͦ ͟ ͨͦͭͦͣ͊ͣ͟Ϧ (  ) "  

 " 
 
˽͎͙͍͙͔ͪͦͪ͊ͣͣͪͦ͊ͤ ͙ ͔ͪͦ͋ͦͭͦͭͻ͙ͤ͊͟ 

   

1) ʕ ͍ͦͪͦͤͦ ˩͎ͦͪ Ϧ˿͔͔ͨͭͪͦͣͭͪ͟Ϧ  

(  ) " " 

2) ˴ ͙͍͊ͫͣͦ͊ ˢ͙ͤ͊͡ Ϧ˾͊ͪ͊͋ͦͭ͊͘͟ ͔͔ͫͨͭͪͦͣͭͪ͊͟ ͤ͊ ͔͋͊͘ ͫͣ͊ͪͭͺͦͤ͊ ͒͡Ύ ͔ͪ΄͔͙ͤΎ 

ͤ͊ͯ;ͤ·ͻ ͊͒͊͘;Ϧ (  ) "       

 "  

3) ˶ ͙͍ͣͦͤͦ ˩͎ͦͪ Ϧ̂ͣͤ·͚ ͍͔͔͒͘ͻͦ͒Ϧ 

(  ) "    " 
4) ˶ ͙͍ͣͦͤͦ͊ ˽͙ͦͤ͊͡ Ϧ˽͙ͦͫ͟ ͍·͎ͪ·΄͚ͤͦ ͔͎͙͙ͫͭͪ͊ͭ ͍ ͙͎͔ͪϦ 

(  ) "    " 

5) ˶ ͙ ˾͊ͫͯ͡ Ϧ˴͙͔͋ͪͫͨͦͪͭϦ (  ) "  " 
6) ̉ ͊͡·ͻ ˤ͙͙͊͒ͣͪ͡ Ϧ˾͙͊͘͡;͙͔ ͔ͣ͗͒ͯ ͣͯ͗;͙͙ͤ͊ͣ ͙ ͔͗ͤ΅͙͙ͤ͊ͣ ͍ ͔͎͙͙ͫͭͪ͊ͭ 

ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͎ͪϦ (  ) "      

" 

ό͊ͦ͘;ͤΦύ ˣ͔͙ͤ͡ ˤ͔͙͚͊ͪ͡ Ϧˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ͦͤͭͪͦ͟͡Ύ ͍͊ͨ͊ͫͦ͘ ͙ 

͔͙͍ͣ͊ͭͪ͊ͦ͡ ψ̂ͣͤ͊Ύ ͨͦ͊͟͡ ͻ͙ͦͦ͒͡͡Έ͙ͤ͊͟Ϧ(  ) "     

 " 

ό͊ͦ͘;ͤΦύ ˤ͔͍ͦͪ͗ ˨͔͙ͤͫ Ϧ˾͊ͪ͊͋ͦͭ͊͘͟ ͔͙ͣͦ͒͡ ͙͔͔͙͋ͪͤͭ͟;͔͎ͫͦͦ͟ ͔ͨͪͦͭ͊͘ 

;͔͍͔ͦ͡;͔͚ͫͦ͟ ͙ͪͯ͟ ͤ͊ ͔͋͊͘ ͙ͣͪͦͨͪͦ͟ͼ͔ͫͫͦͪ͊ ˢrduino"(  ) 

"   Arduino          

" 



ό͊ͦ͘;ͤΦύ ˨͙ͦ͋ͤͤ͡ ˸͙΄͊ Ϧ˾͊ͪ͊͋ͦͭ͊͘͟ ͙ͨͪͦͭͦͭͨ͊ ͫͯͭͦ;͎ͤͦͦ ͙ͣͦͤͭͦͪ͊ 

͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡ΎϦ(  ) "24    "   

 ό͊ͦ͘;ͤΦύ˿͍͔͙ͭ͡;ͤ·͚ ˣ͎ͦ͒͊ͤ Ϧ˾͊ͪ͊͋ͦͭ͊͘͟ ͯ;͔͎͋ͤͦͦ ͔ͨͪͦͭ͊͟ ͪͦ͋ͦͭ-͊

͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Ύ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· ͤ͊ ͍͔ͦͫͤͦ LEGO ͙  Arduino"(  

) "LEGO  Arduino        " 

˩͔͍͔ͫͭͫͭͤͤ·͔ ͤ ͙͊ͯ͟ 

 

˻;ͤͦ  
1) ˶  ͙˨ ͔͚͗ ˮ  ͤ"˥͔͙ͤͤͦͣͦ͒ͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔ ͨ ͪͦ͒ͯͭ͟·" 

( ) "   " 
2) ˴ ͊ͤ ̏ ͒ͯ͊ͪ͒ "˴͊ͪͭͦ΄͊͟" 

 ) " " 

3) ̇ ͚͊ ˴ ͙͙ͪͫͭͤ͊ "ˣ͊͊ͤͫ͡ ͗ ͙͍͚ͦ ͙  ͤ ͔͙͍͚͗ͦ ͨ ͙ͪͪͦ͒·" 

(  ) "    

4) ̊ ͙ͦ͡ ˨͙͙͊ͤ͡ Ϧˬͯ͟ ͤͦͫͦͪͦr" 

(  ) "   

5) ̉ ͔ͪͤ·΄͖͍ ˩͍͎͔͙͚ͤ Ϧ͎̆ͪͦͣ͊ͭͦͪ͊ͺ͙;͔͔ͫͦ͟ ͔͔͙͔ͪ͊͒ͤ͘͡ ͙͔ͪ͊ͫͭͭ͡Έͤ·ͻ 
͙͎͔͍ͨͣͤͭͦϦ 

(  ) "     " 

6) ʕ ͔͔͒ͤΈ͙ͤ͟ ˹͙͚ͦ͊͟͡ Ϧ͙̅͡Έͭͪ ͍͙͙ͫͦͣ ͙ͪͯ͊ͣ͟Ϧ                           (  

) "  " 

˭͊ͦ;ͤͦ ( 
7. ό͊ͦ͘;ͤΦύ ˣ͔͔ͪ͗ͤ͊Ύ ˻͡Έ͎͊ Ϧˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙ͪͺ ͊͟͟ ͫͨͦͫͦ͋ ͔ͪ΄͔͙ͤΎ ͔ͨͪͦ͋ͣ͡ 

͙͔͚ͨͪ͋ͪ͗ͤͦ ͦͤ͘· ͙͍͍͊ͦ͘͡ ͤ͊ ͙͔͔ͨͪͣͪ ͙͍͊͊͘͡ ˽͔ͭͪ͊ ˤ͔͙͎ͦͦ͟͡Ϧ(  

) "           

  " 

8. ό͊ͦ͘;ͤΦύ ˴ͦͪͦ͡Έ͍ͦ͊͟ ˻͡Έ͎͊ Ϧ˾͔͙͔͊ͫͨͪͦͫͭͪ͊ͤͤ ͙ ͙͙͒ͤ͊ͣ͊͟ ͔ͦͭͦ͒ͭͦ͊͘͟ ͯ ͦ͟΄͔͟ 

͍ ͍͙ͯͫͦ͡Ύͻ ͎ͦͪͦ͒͊ ˹·͍ͭ͊Ϧ(  ) "   ̏ ̓̏̅̆̋̓̏̈ 

 " 

 
͙̅͘Φ-ͣ͊ͭΦ͙ ͻ͙ͣΦ ˹͙͊ͯ͟ 

-   

1) ˴ ͦͨ·͍ͦ͡ ˸͍͔͚͊ͭ Ϧ˿͊ͣͦͪ͊ͪ͘Ύ͒ ͙ͪ͊͘͡;ͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͙͙ͨͭ͊ͤΎ ͙ͨͪ 

͙͔͒ͭ͡͡Έͤͦͣ ͻ͔͙͙ͪ͊ͤͤϦ. (  ) "        

" 

2) ˶ ͙ ˢͤͭͦͤ Ϧ˴͊͟ ͔ͪ΄͙ͭΈ ͔ͨͪͦ͋ͣͯ͡ ͔ͤͻ͍͙͊ͭ͟ ͙ͨͭΈ͔͍͚ͦ ͍ͦ͒· ͍ ͋ͯ͒ͯ΅͔ͣϦ 

(  ) "      " 



3) ̉ ͦ ˴͙͙ͪͫͭͤ͊ Ϧ˿ͯ͡;͚͊ͤ͊Ύ ͙͔͒ͫͪͭͤ͊͟Ύ ͍͔͙͡;͙ͤ· ͙ ͔͔ ;͙͍ͫͦ͡·͔ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Ϧ 

(  ) "      " 

4) ˶  ͙˨ ͙͙͊ͤ͡ "˻͔͔͔͙͔ͨͪ͒ͤ͡ ͟ ͙͔͙͔͍ͪͭͪ ͒ ͡Ύ ͦ ͋Ά͔͙͍͚ͭͤͦ͟ ͦ ͼ͔͙ͤ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ ͔ͦͤ͡;ͤ·ͻ ͋ ͔͚͊ͭ͊ͪ ͍  ;͊ͫͭͤͦͣ ͗ ͙ͦͣ͡ ͒ ͔ͦͣ"(  ) "  

          " 

5) ˴ ͙ͣ ˸ ͙͊ͫͣ͟ "ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͨ ͙͔͙͙ͪͣͤͣͦͫͭ ͪ ͙͊͘͡;ͤ·ͻ ͟ ͦͤͫͭͪͯ͟ͼ͙͚ ͙  ͅ ͦͪͣ 

͔͚ͦͨ͊ͫͭ͡ ͍ ͔͎͔͔ͭͪͦͤͪ͊ͭͦͪͦ ͍ͫ  ͯ ;͖ͭͦͣ ζͪ ͦ͘· ͍ ͔͍ͭͪͦη ͦ͟ ͔͚ͤͪͭͤͦ͟ ͭ ͔͙͙͙ͪͪͭͦͪ"  

) "   "  "        

    " 

6) ˿ ͔͍ͭͨ͊ͤͦ ˾ͯͫ͊ͤ͡ Ϧˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Ή͔͎͙͙ͤͪ 
͙ͣͦͪͫ͟ͻ ͍ͦͤ͡ ͍ ͊͟;͔͍͔ͫͭ ͊͡Έ͔͙͍͎ͭͪͤ͊ͭͤͦͦ ͙ͫͭͦ;͙ͤ͊͟ Ή͔͎͙͙ͤͪϦ 

 ) "        

 " 

 
ˮ͙ͫͭͦͪΎ ͙ ͯ͟͡Έͭͯͪ͊ 

  

 
1) ˶ ͙͍ͣͦͤͦ ˩͎ͦͪ Ϧ˻͙͙͚͙͔ͣͨͫ͟͡ ͙͎ͪ· ͍͔͔͙ͫͦͪͣͤͤͦͫͭΣ ͫͨͦͪͭ ͙ ͙͙ͨͦͭ͊͟͡Ϧ 

(  ) "  ,  " 

2) ˽ ͊͟ ˫ͤ ͍̆͊ Ϧ˾ͯͫΈ ͙ ˤ͙͙͊ͤͭ͘ΎΦ ˽͔ͪͦ͋ͣ͊͡ ͙͍͍͙͊ͣͫͭͦ͊ͤ͘ΎϦ 

( ) " (  )  .  " 
3) ˾ Ύ͍͋ͦ ˤ͙͍͊͒ͫ͊͡͡ Ϧˤ͙͡Ύ͙͔ͤ ͙͊ͣͤͯͭͦͫͭ͘͟ ͫͭͪ͊ͤ ͔͍͔͎͒ͪͤͦ ͍ͦͫͭͦ͊͟ ͤ͊ ͙ͻ 

͍͙͙͔ͪ͊ͭ͘Ϧ (  ) "        

" 
4) ˿ ͊ͻͦͤ;͙͟ ˹͙͙ͭ͊͟ Ϧ˿͍͔͙͔ͪ͊ͤͤ ˾͎ͯͫͫͦͦ͟ ͙ ˴͔͚͎ͦͪͫͦͦ͟ ˹͍͎ͦͦͦ ͎ͦ͒͊Ϧ 

(  ) "     " 

5) ̊ ͔͍;ͯ͟ ˢ͔ͪͭͣ Ϧˤ˸̆ ͦͭ Ή͔͔ͣͤͭ͊͡ ͙ͯ͡;͚ͤͦ ͯ͟͡Έͭͯͪ· ͟ ˻͙͙͚ͣͨͫͦͣͯ͟͡ ͍͙͒ͯ 

ͫͨͦͪͭ͊Ϧ  ) "      BMX" 

6) ̊ ͙ͦ͡ ˢ͖ͪͭͣ Ϧ˥ͦͪ͒͊-͙͙ͨͪͪ͊͘͟Φ ˽͔ͪͦ͋ͣ͡· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘ΎϦ           

(  ) " .    " 

  
˶͙͔ͭͪ͊ͭͯͪ͊Σ ͣͯ͘·͊͟ ͙ ͙ͤͦͫͭͪ͊ͤͤ·͔ Ύ͘·͙͟ 

,    
1) ̆ ͔͎͚͊ ˢ͙ͤ͊ͫͭ͊ͫΎ Ϧ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͯ͘;͔͙ͤΎ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ ό͔͚͎ͦͪͫͦͦ͟͟ύ 
Ύ͘·͊͟Ϧ 

(  ) "  ( )  " 

2) ˸ ͯͤ ˤ͙͍͊͒ͫ͊͡͡ Ϧ˻͋ͪ͊͘· homo legents ͍  ͔ͪͦͣ͊ͤ ˮΦˢΦ ˥ͦͤ;͍͊ͪͦ͊ ζ˻͍͋ͦͣͦ͡ηϦ 



(  ) "  IA   (homo legents)  .  

"   

3) ˴ ͊ͤ ˹͙͚ͦ͊͟͡ Ϧ˻͋ͪ͊͘· ͙ ͙͍ͣͦͭ· homͦ ludens ͍  ͍͔͙ͨͦͫͭ ˢΦ˿Φ˽ͯ΄͙ͤ͊͟ ζ˽͙͍ͦ͊͟Ύ 

͒͊ͣ͊ηϦ ) "   "The Queen of Spades"   

 " 

4) ˴ ͙ͣ ˮ͙ͪͤ͊ Ϧ͙́ͪ͊͒ͼ͙͙ ͚ͪͯͫͫͦ͟ ͙͙͊ͫͫ͟͟͡ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͔ͨͪͦ͘Ϧ 

 ) "     " 

5) ˴ ͙ͣ ͙̑͡Ύ Ϧ˽͎ͪͦͪ͊ͣͣͤ͊Ύ ͣͯ͘·͊͟Φ ˴͙͊ͣ͡Έ ˿͔ͤ-˿͊ͤͫ ζ˴͍͊ͪͤ͊͊͡ ͙͍͗ͦͭͤ·ͻηΦ 
˿͔͍ͪ͒ͫͭ͊ ͍ ·͙͔ͪ͊ͭ͘͡Έ͙ͤͦͫͭ ͣͯ͘·͊͟͡Έ͎ͤͦͦ Ύ͘·͊͟Ϧ 

(  ) " .   "  ".    " 

6) ˸ ͖͎ͤ ˢͤͤ͊ Ϧ˿͍͔͙͔ͦͦ͋ͪ͊͘ ͦ͟͡·͔͋͡Έͤ·ͻ ͔͔ͨͫͤ ͊͟͟ ;͙͊ͫͭ ͔͔͚ͫͣͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ 
͍ ͪ͊ͤ͘·ͻ ͫͭͪ͊ͤ͊ͻ όͤ͊ ͙͔͔ͨͪͣͪ ˾͙͙ͦͫͫΣ ˣ͔͙͊ͪͯͫ͡Σ ˾͔͙͙ͫͨͯ͋͟͡ ˴͔ͦͪΎ ͙ ˿̊ˢύϦ 

(  ) "        ( , , 

   )" 

 
 
 
 
  



<˞̗̠̆̋̉ ρ> ̃ ̑̏̄̑́̍̍̉̑̏̃́̎̉̆ ̉ ̖̑̏̂̏̓̏̓̆̎̉̋́ 

1.1. ˏ ̏̑̏̎̏̃ ˒Ȣ Ⱥ˞̏̈̅́̎̉̆ ̐̏̑̓́̓̉̃̎̏̄̏ ̒̐̆̋̓̑̏̍̆̓̑́ ̎́ ̂́̈̆ Android  

̔̒̓̑̏̊̒̓̃Ȼ 

 

ɺʳʧʦʣʥʠʣ: ɺʦʨʦʥʦʚ ɽʛʦʨ 

ɺʦʟʨʘʩʪ: 14 ʣʝʪ 

ʐʢʦʣʘ: ʰʢʦʣʘ ʧʨʠ ʇʦʩʦʣʴʩʪʚʝ  

ʈʌ ʚ ʈʂ, ʛ. ʉʝʫʣ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʦʨʦʥʦʚ ɸ.ɺ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʧʝʢʪʨʦʤʝʪʨ ï ʧʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ (ʪ.ʝ. 

ʥʘʢʦʧʣʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ). ʉʧʝʢʪʨ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʜʣʠʥʘʤ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʠʟʣʫʯʘʝʪ ʪʝʣʦ [1]. ʇʦ ʩʧʝʢʪʨʘʤ 

ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚ ʢʘʢ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʪʘʢ ʠ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣʘʭ ʥʘ ʦʛʨʦʤʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʣʘʙʦʨʘʪʦʨʠʠ. ʉʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʦʢʦʣʦ 150 ʣʝʪ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʳʧʫʩʢʘʝʪʩʷ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʦʤʝʪʨʦʚ, ʥʦ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʦʥʠ 

ʦʩʪʘʶʪʩʷ ʛʨʦʤʦʟʜʢʠʤʠ ʠ ʜʦʨʦʛʠʤʠ. ʅʝʜʦʨʦʛʠʝ ʢʦʤʧʘʢʪʥʳʝ ʩʧʝʢʪʨʦʤʝʪʨʳ 

ʥʘʰʣʠ ʙʳ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʰʢʦʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷ ʠ ʚ ʜʦʤʘʰʥʠʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʙʳʪʦʚʳʭ ʚʦʧʨʦʩʦʚ: ʙʦʣʝʝ ʪʦʯʥʳʡ ʧʦʜʙʦʨ ʮʚʝʪʘ 

ʢʨʘʩʦʢ (ʧʨʠ ʨʝʤʦʥʪʝ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʢʨʘʩʢʝ ʩʪʝʥ ʠ.ʪ.ʜ), ʚʳʙʦʨ ʣʘʤʧ ʜʣʷ ʩʠʩʪʝʤ 

ʦʩʚʝʱʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʨʘʩʧʦʟʥʘʥʠʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ.ʪ.ʜ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ ʦʯʝʥʴ ʧʨʦʩʪʘ, ʚ ʀʥʪʝʨʥʝʪʝ [2] ʤʦʞʥʦ 

ʥʘʡʪʠ ʩʭʝʤʳ ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʩʜʝʣʘʥʥʳʭ ʠʟ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʣʶʙʦʤ 

ʜʦʤʝ (ʢʘʨʪʦʥ, ʢʣʝʡ ʠ CD). ʅʦ ʵʪʠ 

ʩʧʝʢʪʨʦʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʣʠʰʴ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʩʚʝʪʘ. ɺ ʠʥʪʝʨʥʝʪʝ ʪʘʢ ʞʝ 

ʝʩʪʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʧʝʢʪʨʦʚ, ʥʦ 

ʦʥʠ ʠʤʝʶʪ ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʦʥʘʣ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ 

ʧʨʦʩʪʦʛʦ ʧʦʨʪʘʪʠʚʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʥʘ ʙʘʟʝ 

Android ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʙʦʨ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ 

ʩʜʝʣʘʥ ʠʟ ʙʨʦʩʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʣʞʝʥ ʙʳʣ 

ʩʥʠʤʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʧʝʢʪʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ.  

 

  

ʈʠʩ. 1 ʉʭʝʤʘ 

ʩʧʝʢʪʨʦʤʝʪʨʘ 



ʉʧʝʢʪʨʦʤʝʪʨ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ. ʂʦʨʧʫʩ, ʟʘʱʠʱʘʶʱʝʛʦ ʦʪ 

ʟʘʩʚʝʪʢʠ, ʱʝʣʴ ʜʣʷ ʧʨʠʝʤʘ ʠʟʣʫʯʝʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʠʟ ʧʣʦʪʥʦʛʦ ʢʘʨʪʦʥʘ 

ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. ɼʣʷ ʨʘʟʣʦʞʝʥʠʷ ʩʚʝʪʘ ʚ ʩʧʝʢʪʨ ʷ 

ʠʩʧʦʣʴʟʦʚʘʣ ʧʣʘʩʪʠʥʢʫ ʚʳʨʝʟʘʥʥʫʶ ʠʟ CD ʜʠʩʢʘ. ɺ ʨʦʣʠ ʜʝʪʝʢʪʦʨʘ ʚʳʩʪʫʧʘʣʘ 

ʢʘʤʝʨʘ ʧʣʘʥʰʝʪʘ (ʨʠʩ.1).  

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʧʝʢʪʨʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʚ ʩʨʝʜʝ 

Xamarin.android ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. ʉ ʧʦʤʦʱʴʶ Xamarina ʤʦʞʥʦ 

ʟʘʥʠʤʘʪʴʩʷ ʦʪʣʘʜʢʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʩʦʟʜʘʚʘʪʴ ʫʩʪʘʥʦʚʦʯʥʳʡ apk ʬʘʡʣ ʜʣʷ 

Android (ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ios ʠ Windows 

Mobile). Xamarin ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ MS Visual studio [3], ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʙʦʪʘʪʴ 

ʩʦ ʟʥʘʢʦʤʦʡ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʆʜʥʦ ʠʟ ʦʪʣʠʯʠʡ ʉ#.dot.net ʠʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦ, ʚ xamarin ʠʥʪʝʨʬʝʡʩ ʩʦʟʜʘʝʪʩʷ ʚ ʢʦʜʝ ʠʣʠ ʞʝ 

ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʢʩʪʝ Main.axml. ʊʘʢʞʝ ʢʨʦʤʝ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

Xamarin (Button, EditText, TextView ʠ ʪ.ʜ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Xamarin 

components [5,6], ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʦʙʰʠʨʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʤʥʦʶ ʠʩʧʦʣʴʟʦʚʘʣʩʷ OxyPlot [3], ʧʦʟʚʦʣʷʶʱʠʡ 

ʚʳʚʦʜʠʪʴ ʛʨʘʬʠʢ ʥʘ ʵʢʨʘʥ. 

ʅʘ ʨʠʩ.2 ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʙʣʦʢʦʚ ʧʨʦʛʨʘʤʤʳ: ʧʨʠ ʟʘʧʫʩʢʝ 

ʧʨʦʛʨʘʤʤʳ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʙʨʘʙʦʪʯʠʢʠ ʩʦʙʳʪʠʡ. ɿʘʪʝʤ ʧʨʦʛʨʘʤʤʘ ʦʞʠʜʘʝʪ 

ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ. 

ʇʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ setup ʧʨʦʛʨʘʤʤʘ 

ʠʱʝʪ ʩʘʤʳʡ ʷʨʢʠʡ 

ʧʠʢʩʝʣʴ. 

ʇʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ  integ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ ʬʣʘʛʘ 

ʤʝʥʷʝʪʩʷ. 

ʇʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ clear ʚʩʝ ʪʦʯʢʠ 

ʚʩʝʭ ʛʨʘʬʠʢʦʚ ʦʯʠʱʘʶʪʩʷ. 

ʇʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ save ʚʩʝ 

ʢʦʦʨʜʠʥʘʪʳ ʦʩʝʡ x y ʧʦ 

ʦʯʝʨʝʜʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ 

ʩʪʨʦʢʫ ʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʬʘʡʣ ʬʦʨʤʘʪʘ txt. (ʨʠʩ.3) 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ load ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʩʪʨʦʢʫ. ɿʘʪʝʤ 

ʧʨʦʛʨʘʤʤʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʨʦʙʝʣʳ ʜʝʰʠʬʨʫʝʪ ʩʪʨʦʢʫ ʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʨʠʩʫʝʪ ʛʨʘʬʠʢ (ʨʠʩ.4). 

 
ʈʠʩ.2. ɹʣʦʢ ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ ʩʧʝʢʪʨʦʤʝʪʨʘ 



ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ add ʪʦʯʢʠ ʧʝʨʚʦʛʦ ʛʨʘʬʠʢʘ ʢʦʧʠʨʫʶʪʩʷ ʠ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʦʢʥʦ ʩ ʥʦʚʳʤ ʛʨʘʬʠʢʦʤ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ start ʧʨʦʛʨʘʤʤʘ ʩʢʣʘʜʳʚʘʝʪ ʟʥʘʯʝʥʠʝ 10 ʧʠʢʩʝʣʝʡ ʧʦ 

ʦʩʠ y ʜʣʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʪʝʤ ʨʠʩʫʝʪʩʷ ʛʨʘʬʠʢ ʥʘ ʦʩʥʦʚʝ n ʯʠʩʣʘ 

ʧʠʢʩʝʣʝʡ ʧʦ ʦʩʠ x, ʝʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʬʣʘʛ, ʪʦ ʛʨʘʬʠʢ ʨʠʩʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʫʤʤʳ 

ʪʦʯʝʢ ʩʪʘʨʦʛʦ ʛʨʘʬʠʢʘ ʠ ʥʦʚʳʭ ʪʦʯʝʢ (ʨʠʩ.5). 

 

 

 
ʈʠʩ.3 ɹʣʦʢ ʩʭʝʤʘ ʬʫʥʢʮʠʠ 

ʚʳʧʦʣʥʷʶʱʝʡ ʩʦʭʨʘʥʝʥʠʝ ʩʧʝʢʪʨʘ 

ʈʠʩ. 4 ʙʣʦʢ ʩʭʝʤʘ ʬʫʥʢʮʠʠ ʟʘʛʨʫʟʢʠ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ, ʨʘʥʥʝʝ 

ʩʦʭʨʘʥʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 

 

 
ʈʠʩ.5 ɹʣʦʢ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ 

ʩʧʝʢʪʨʦʚ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʥʦʡ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʙʝʩʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ ʠʤʝʶʱʘʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʡ ʬʫʥʢʮʠʦʥʘʣ, ʯʝʤ ʝʝ ʘʥʘʣʦʛʠ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʩʣʘʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʨʠʩ.6), ʩʨʘʚʥʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʝʢʪʨʦʚ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʩʤʝʱʘʪʴ ʛʨʘʬʠʢʠ, ʝʱʝ ʧʦʟʚʦʣʷʝʪ 



ʩʦʟʜʘʚʘʪʴ ʙʠʙʣʠʦʪʝʢʠ ʩʧʝʢʪʨʦʚ (ʩʦʭʨʘʥʷʪʴ ʠ ʟʘʛʨʫʞʘʪʴ), ʘ ʪʘʢ ʞʝ ʛʠʙʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʜʩʪʨʦʠʪʴʩʷ ʧʦʜ ʣʶʙʦʡ ʩʧʝʢʪʨʦʤʝʪʨ 

ʩʦʝʜʠʥʝʥʥʳʡ ʢʘʤʝʨʦʡ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʠʪ 

ʟʘʤʝʥʠʪ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʠʙʦʨʳ  ʩʦʭʨʘʥʷʷ ʠ ʨʘʩʰʠʨʷʷ ʚʦ ʤʥʦʛʦʤ 

ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʇʆ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʩʦʟʜʘʥ ʧʦʨʪʘʪʠʚʥʳʡ 

ʩʧʝʢʪʨʦʤʝʪʨ ʠʟ ʙʨʦʩʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʤʥʦʞʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ: 

 ʙʳʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʦ ʦʩʚʝʱʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʘʢʚʘʨʠʫʤʘ (ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʦʙʳʯʥʳʝ ʣʘʤʧʳ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶ ʩʧʝʢʪʨʫ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ 

ʨʘʩʪʝʥʠʷʤʠ ʩʤ ʨʠʩ 7). ʉ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʤʝʪʨʘ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʜʣʷ ʟʘʤʝʥʳ ʩʪʘʨʳʭ. ɿʘʤʝʥʘ ʣʘʤʧ ʥʘ ʣʘʤʧʳ  ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʘʩʥʳʤ ʠ ʩʠʥʠʤ ʩʧʝʢʪʨʦʤ ʫʩʢʦʨʠʣʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ.  

ʊʘʢ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʤʝʪʨʘ ʚʳʷʩʥʠʣ ʯʪʦ ʚ ʫʜʦʙʨʝʥʠʷʭ ʜʣʷ ʨʘʩʪʝʥʠʷ ʠ 

ʣʝʢʘʨʩʪʚʘʭ ʚ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘʪʨʠʡ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ 

ʙʳʣ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ. 

ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ LCD  ʠ OLED ʜʠʩʧʣʝʝʚ (ʨʠʩ 9), 

ʫʙʝʜʠʣʠʩʴ ʯʪʦ ʮʚʝʪʦʧʝʨʝʜʘʯʘ OLED ʜʠʩʧʣʝʝʚ ʣʫʯʰʝ ʯʝʤ LCD ʜʠʩʧʣʝʝʚ. 

 
ʈʠʩ.6. ʉʧʝʢʪʨ ʩʣʘʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʏʝʨʥʘʷ ʣʠʥʠʷ ï ʩʧʝʢʪʨ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, 

ʩʝʨʘʷ ʣʠʥʠʷ ï ʩʧʝʢʪʨ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ntegrate 

 

 
ʈʠʩ.7. ʉʧʝʢʪʨ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ï1, ʩʧʝʢʪʨ ʣʠʩʪʢʘ ʘʢʚʘʨʠʫʤʥʦʛʦ ʨʘʩʪʝʥʠʷ 

amazon ï 2, ʩʧʝʢʪʨ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ ï 3 



 

 
ʈʠʩ.6. ʉʧʝʢʪʨ LCD ʜʠʩʧʣʝʷ ï1, ʩʧʝʢʪʨ OLED ʜʠʩʧʣʝʷ ï 2 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʤʝʥʷ ʧʦʣʫʯʠʣʩʷ ʧʦʣʝʟʥʳʡ, ʫʜʦʙʥʳʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʧʨʦʩʪʦʡ ʩʧʝʢʪʨʦʤʝʪʨ, ʩʦʚʤʝʩʪʠʤʳʡ ʩ ʣʶʙʳʤ Android 

ʫʩʪʨʦʡʩʪʚʦʤ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʛʦʜʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ ʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʙʳʪʦʚʳʭ ʟʘʜʘʯ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʷ 

ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʶʥʦʛʦ ʬʠʟʠʢʘ/ ʄ. çʇʝʜʘʛʦʛʠʢʘè 1991ʛ. 

http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/waves_universe/exp

loring_spacerev6.shtml/  

http://www.oxyplot.org/ 

https://docs.microsoft.com/en-us/dotnet/csharp/ 

https://www.xamarin.com/ 

https://www.visualstudio.com/xamarin/ 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: 
ɺʦʨʦʥʦʚ ɽʛʦʨ, 14 ʣʝʪ, ʞʠʚʝʪ ʚ ʛʦʨʦʜʝ ʉʫʚʦʥ, ʫʯʠʪʩʷ ʚ ʚʦʩʴʤʦʤ ʢʣʘʩʩʝ 

ʰʢʦʣʳ ʧʨʠ ʇʦʩʦʣʴʩʪʚʝ ʈʌ ʚ ʈʂ. ɺʣʘʜʝʝʪ ʘʥʛʣʠʡʩʢʠʤ, ʨʫʩʩʢʠʤ ʷʟʳʢʘʤʠ. 

ʋʚʣʝʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ. ʉ 2015 ʛʦʜ ʟʘʥʠʤʘʝʪ ʧʝʨʚʳʝ ʤʝʩʪʘ ʚ ʰʢʦʣʴʥʳʭ 

ʦʣʠʤʧʠʘʜʘʭ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ. ʄʝʯʪʘʝʪ ʩʪʘʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ 

ʠʥʞʝʥʝʨʦʤ.  

 

Cʩʩʳʣʢʘ ʥʘ ʧʨʦʛʨʘʤʤʫ: 

https://drive.google.com/open?id=1yhIi4d3xUlrnKeQEpTeQxnhjL6iVRZ-y 

QR ʢʦʜ: 

 
 

  

http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/waves_universe/exploring_spacerev6.shtml/
http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel/waves_universe/exploring_spacerev6.shtml/
http://www.oxyplot.org/
https://docs.microsoft.com/en-us/dotnet/csharp/
https://www.xamarin.com/
https://www.visualstudio.com/xamarin/
https://drive.google.com/open?id=1yhIi4d3xUlrnKeQEpTeQxnhjL6iVRZ-y


1.2. ̠ ́̒̉̍̏̃́ ˍȢ Ⱥ˝́̈̑́̂̏̓̋́ ̒̐̆̋̓̑̏̍̆̓̑́ ̎́ ̂́̈̆ ̒̍́̑̓̏̎́̕ 
̠̅̌ ̙̠̑̆̆̎̉ ̘̜̖̎́̔̎ ̘̈́̅́Ȼ 

 

ɺʳʧʦʣʥʠʣʘ: ʂʘʩʠʤʦʚʘ ɸʣʠʥʘ 

ɺʦʟʨʘʩʪ: 15 ʣʝʪ 

ʐʢʦʣʘ: ʰʢʦʣʘ ʧʨʠ ʇʦʩʦʣʴʩʪʚʝ  

ʈʌ ʚ ʈʂ, ʛ.ʉʝʫʣ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɸʣʝʢʩʘʥʜʨʦʚ ʉ.ɸ. 

 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ.  

ɿʘʜʘʯʘ 1: ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʠ ʩʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʩʧʝʢʪʨʦʤʝʪʨʘ.  

ɿʘʜʘʯʘ 2: ʩʨʘʚʥʠʪʴ ʦʪʢʣʠʢ ʦʪ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʩ ʦʪʢʣʠʢʦʤ ʦʪ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ.  

 

ɺʚʝʜʝʥʠʝ 

ʉʧʝʢʪʨʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʚʠʜʳ ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʥʦ ʠʭ 

ʩʪʦʠʤʦʩʪʴ ʦʯʝʥʴ ʚʳʩʦʢʘ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʘʤʦʜʝʣʴʥʳʭ ʩʧʝʢʪʨʦʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʤʥʦʛʦ ʜʝʰʝʚʣʝ, ʥʦ ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʠʟ-ʟʘ ʯʝʛʦ ʦʥʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʝʨʴʝʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʥʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʭ ʩʧʝʢʪʨʦʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʙʳ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʫʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ. 

ʊʘʢʞʝ ʜʘʥʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩ 

ʥʝʙʦʣʴʰʠʤ ʙʶʜʞʝʪʦʤ.  

ʉʝʛʦʜʥʷ ʤʝʜʠʮʠʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ, ʧʦʵʪʦʤʫ ʧʨʦʪʦʪʠʧ ʩʧʝʢʪʨʦʤʝʪʨʘ ʙʫʜʝʪ ʦʮʝʥʝʥ ʚ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʏʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʙʝʣʢʦʚ; ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʥʦʛʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʝʣʦʢïʙʝʣʢʦʚʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʪʱʘʪʝʣʴʥʦ 

ʠʩʩʣʝʜʫʝʪʩʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʢʘʨʩʪʚ. ʆʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʷʚʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʇʇʈ).  

ʅʘʰ ʧʨʦʪʦʪʠʧ ʩʦʟʜʘʥ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʷʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʠ ʦʮʝʥʝʥ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʦʪʢʣʠʢʦʚ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ.  

  



1. ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʠ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ 

ʆʧʠʩʘʥʠʝ ʩʧʝʢʪʨʦʤʝʪʨʘ 

ʉʚʝʪ ð ʵʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʛʣʘʟʦʤ 

ʯʝʣʦʚʝʢʘ. ɼʘʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʶ ʜʣʠʥʫ ʚʦʣʥʳ. ɼʣʠʥʘ ʚʦʣʥʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʚʝʪʫ, ʢʦʪʦʨʦʡ 

ʤʳ ʥʘʙʣʶʜʘʝʤ, ʥʘʧʨʠʤʝʨ, ʜʣʠʥʝ ʚʦʣʥʳ ʚ 500 ʥʘʥʦʤʝʪʨʦʚ (ʥʤ), ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʝʣʝʥʳʡ ʮʚʝʪ, ʜʠʥʝ ʚ 580 ʥʤ ï ʞʝʣʪʳʡ, ʘ 680 ʥʤ ï ʢʨʘʩʥʳʡ. ɺʝʩʴ ʥʘʙʦʨ ʜʣʠʥ 

ʚʦʣʥ ʥʘʟʳʚʘʝʪʩʷ ʩʧʝʢʪʨʦʤ.  

ʋʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʳ ʚʦʣʥ ʚ ʩʚʝʪʝ ʥʘʟʳʚʘʝʪʩʷ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ. ʊʠʧʠʯʥʘʷ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ ʪʘʢʦʚʘ: 

ʉʚʝʪ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʨʘʟʥʳʭ ʜʣʠʥ ʚʦʣʥ, ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʢʦʣʣʠʤʘʪʦʨ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ 

ʦʜʠʥ ʪʦʥʢʠʡ ʣʫʯ, ʟʘʪʝʤ ʵʪʦʪ ʣʫʯ 

ʧʘʜʘʝʪ ʥʘ ʧʨʠʟʤʫ ʠʣʠ ʥʘ 

ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʨʝʰʝʪʢʫ, ʛʜʝ ʦʥ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʦ 

ʤʝʥʴʰʠʭ ʣʫʯʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ.  

 

ɿʘʪʝʤ ʵʪʠ ʣʫʯʠ ʧʦʧʘʜʘʶʪ ʥʘ ʜʝʪʝʢʪʦʨ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʵʣʝʢʪʨʦʩʠʛʥʘʣ, 

ʧʝʨʝʜʘʶʱʠʡʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣ ʠ 

ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʢʘʨʪʠʥʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʛʥʘʣʫ ʦʪ ʜʝʪʝʢʪʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʘʝʪ ʪʦʣʴʢʦ ʪʨʠ ʜʣʠʥʳ ʚʦʣʥʳ ï 

ʥʘʧʨʠʤʝʨ 450 ʥʤ, 525 ʥʤ ʠ 625 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʥʝʤʫ, ʟʝʣʝʥʦʤʫ ʠ 

ʢʨʘʩʥʦʤʫ ʮʚʝʪʘʤ, ʪʦ ʩʧʝʢʪʨʦʤʝʪʨ ʟʘʨʝʛʠʩʪʨʠʨʫʝʪ ʪʨʠ ʧʠʢʘ ʠʟʣʫʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʞʜʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʙʦʪʳ ʩʝʪʯʘʪʢʠ ʫʚʠʜʠʪ ʣʠʰʴ ʙʝʣʳʡ ʮʚʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʧʝʢʪʨʦʤʝʪʨʘ ʷʚʣʷʶʪʩʷ ʱʝʣʴ, 

ʜʠʬʬʨʘʢʮʠʦʥʥʘʷ ʨʝʰʝʪʢʘ ʠʣʠ ʧʨʠʟʤʘ ʠ ʜʝʪʝʢʪʦʨ. 

 

1.2. ɺʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ 

ʇʦʩʢʦʣʴʢʫ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʤʠʯʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ, 

ʜʝʪʝʢʪʦʨ ʚʳʥʝʩʝʥ ʟʘ ʧʨʝʜʝʣʳ ʩʘʤʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʤʝʨʘ ʩʤʘʨʪʬʦʥʘ.  

ɹʝʣʳʡ ʩʚʝʪʦʜʠʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʦʥ ʧʦʤʝʱʝʥ ʚʥʫʪʨʴ 

ʩʧʝʢʪʨʦʤʝʪʨʘ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʘ ʥʘʫʯʥʘʷ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠʩʪʦʯʥʠʢ 

ʠʟʣʫʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʘʥʜʘʨʪʥʳʤ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʚʝʪʦʜʠʦʜ 

ʩʦʝʜʠʥʝʥ ʩ ʚʳʢʣʶʯʘʪʝʣʝʤ ʠ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥ ʢ USB-

ʢʘʙʝʣʶ.  

 

ʈʠʩ.1 - ʊʠʧʠʯʥʘʷ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ 



ʐʠʨʠʥʘ ʱʝʣʠ ʚʳʙʨʘʥʘ 1 ʤʤ, ʪʘʢ ʢʘʢ ʵʪʘ ʰʠʨʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʳʡ ʧʦʪʦʢ ʩʚʝʪʘ, ʧʨʠʝʤʣʝʤʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʧʨʦʩʪʘ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ ʙʳʣ ʚʳʙʨʘʥ ʯʝʨʥʳʡ ɸɹʉ-ʧʣʘʩʪʠʢ ʠʟ-ʟʘ 

ʧʨʦʩʪʦʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘ 3ɼ ʧʨʠʥʪʝʨʝ.  

ɼʣʷ ʨʘʩʱʝʧʣʝʥʠʷ ʣʫʯʘ ʧʦ ʜʣʠʥʘʤ ʚʦʣʥ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʣʘʩʪʠʢʦʚʘʷ 

ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʨʝʰʝʪʢʘ ʩ ʧʝʨʠʦʜʦʤ 0,5 ʤʠʢʨʦʤʝʪʨʘ.  

 

1.3. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ 

ʀʩʭʦʜʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʢʠ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʛʣʳ 

ʧʘʜʝʥʠʷ ʦʜʥʦʛʦ ʣʫʯʘ ʥʘ ʨʝʰʝʪʢʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ, ʙʳʣʘ ʥʘʨʠʩʦʚʘʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ. 

 
ʈʠʩ.2 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʘ 

 

 

ɿʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ SketchUp 

ʙʳʣʘ ʥʘʨʠʩʦʚʘʥʘ 3D ʤʦʜʝʣʴ (ʚʳʢʨʦʡʢʘ), 

ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʙʳʣʘ ʥʘʧʝʯʘʪʘʥʘ ʥʘ 3D 

ʧʨʠʥʪʝʨʝ Cubicon. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʚʝʪʦʜʠʦʜʘ, ʧʘʡʢʠ 

ʧʨʦʚʦʜʦʚ, ʚʳʢʣʶʯʘʪʝʣʷ, ʨʝʟʠʩʪʦʨʘ ʠ 

ʫʩʪʘʥʦʚʢʠ ʨʝʰʝʪʢʠ, ʩʧʝʢʪʨʦʤʝʪʨ ʙʳʣ ʩʦʙʨʘʥ ʠ 

ʩʤʦʥʪʠʨʦʚʘʥ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʯʝʭʣʦʤ ʦʪ 

ʩʤʘʨʪʬʦʥʘ Samsung Note II  (ʈʠʩ. 4). 

 

 

 

 
ʈʠʩ.3 - 3D ʤʦʜʝʣʴ 

ʩʧʝʢʪʨʦʤʝʪʨʘ, ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʛʨʘʤʤʝ SketchUp 



 
ʈʠʩ.4 ï ʌʦʪʦʛʨʘʬʠʠ ʧʨʦʪʦʪʠʧʘ ʩʧʝʢʪʨʦʤʝʪʨʘ. 

 

2. ʆʮʝʥʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

2.1. ʗʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ ʙʝʣʦʢ-ʙʝʣʢʦʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʣʘʟʤʦʥʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ. ʉʫʪʴ ʷʚʣʝʥʠʷ ʇʇʈ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʦʚ 

ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʣʶʪʩʷ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ. 

ʂʦʛʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʧʘʜʘʝʪ ʩʚʝʪ, ʪʦ, ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʣʫʯʝʡ ʪʘʢʦʡ ʞʝ 

ʯʘʩʪʦʪʳ, ʢʘʢ ʯʘʩʪʦʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʚʦʟʥʠʢʘʝʪ ʷʚʣʝʥʠʝ ʨʝʟʦʥʘʥʩʘ. ɺ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʣʦʢʘʣʠʟʦʚʘʥʥʘ, ʪʦ ʝʩʪʴ ʝʝ ʨʘʟʤʝʨ ʩʦʧʦʩʪʘʚʠʤ 

ʩ ʜʣʠʥʥʦʡ ʚʦʣʥʳ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ (ʩʦʪʥʠ ʥʘʥʦʤʝʪʨʦʚ), ʚʦʟʥʠʢʘʝʪ ʷʚʣʝʥʠʝ 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʃʇʇʈ). ʇʨʠ ʵʪʦʤ ʩʚʝʪ, 

ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʪʘʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʚʦʠʤ ʩʧʝʢʪʨʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪ ʠʟʥʘʯʘʣʴʥʦʛʦ ʩʚʝʪʘ.  

ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʦʪʠʧʘ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʵʪʫ ʨʘʟʥʠʮʫ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʪʦʪʠʧʘ.  

 

2.2. ʈʝʛʠʩʪʨʘʮʠʷ ʇʇʈ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ 

ʕʪʘʣʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʝʢʪʨʦʤʝʪʨ USB2000 ʦʪ 

Ocean Optics. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʇʇʈ ʷ ʚʟʷʣʘ ʧʦʟʦʣʦʯʝʥʥʫʶ 

ʧʣʘʩʪʠʢʦʚʫʶ ʧʣʘʩʪʠʥʫ ʩ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʃʇʇʈ, ʠ ʩ ʧʣʦʩʢʠʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʇʣʘʩʪʠʥʘ 

ʙʳʣʘ ʧʦʢʨʳʪʘ ʟʦʣʦʪʦʡ ʧʣʝʥʢʦʡ ʪʦʣʱʠʥʦʡ 50 ʥʤ. 

ɼʘʥʥʳʝ ʩʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Spectra 

Suite ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 5: 

 



 
ʈʠʩ.5 - ʉʧʝʢʪʨ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʤʝʪʨʘ USB 2000. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʧʦʟʠʮʠʠ ʧʠʢʘ ʜʣʷ ʧʣʦʩʢʦʛʦ 

ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʦʚ.  

 

2.3. ʈʝʛʠʩʪʨʘʮʠʷ ʇʇʈ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʪʠʧʘ. 

ʀʩʧʦʣʴʟʫʷ ʪʫ ʞʝ ʧʣʘʩʪʠʥʢʫ, ʯʪʦ ʠ ʚ ʧʘʨʘʛʨʘʬʝ 2.2, ʩʧʝʢʪʨ ʧʨʦʭʦʜʷʱʝʛʦ 

ʯʝʨʝʟ ʥʝʝ ʩʚʝʪʘ ʙʳʣ ʠʟʤʝʥʝʥ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʪʠʧʘ.  

ɼʘʥʥʳʝ ʩ ʢʘʤʝʨʳ ʪʝʣʝʬʦʥʘ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

Aspecta Mini  ʠ ʦʙʨʘʙʦʪʘʥʳ ʚ Exel. 

 
ʈʠʩ.6 - ʉʧʝʢʪʨ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʪʦʪʠʧʘ ʩʧʝʢʪʨʦʤʝʪʨʘ. 

 

ʅʘ ʛʨʘʬʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 6, ʪʘʢ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʧʦʟʠʮʠʠ ʧʠʢʘ. ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʛʨʘʬʠʢʘ ʜʘʥʥʳʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʥʘʥʦʤʝʪʨʳ 

ʠʟ ʧʠʢʩʝʣʝʡ, ʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. 






























































































































































































































































































































