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ῷᵎ  Ṓ╪  



"Ṓ╪ Ѥ IT╥ Ⱡ▐ᾅ Ẏ░ѱѻ." ᵤ╪ ╬↔ӇѤ Ẏ╥ ♇Ἄ 

"ḕṒ‒, ˿ Ⱡ ԅᶷ╪‒"⁄Ἄ ╪ ┬ᶘ  ᵦ╙ Ѿ  ᵡӰᴛ ḕξᶔ 

Ӌѱѻ. "ḕṒ‒, ҥ╪  ԅᶷ╪‒." (ἵ ≢‡ʺ ῷѱג) ҥ╪  

Ἕ́⁄Ἄ ͝╙ ͙ ─  ͎ᵙᾅ‡ᴛ ˞ᾈג₤ ױʺѤ ̆ҍ 

ᴛᵡ╬╥ ἶ҅, "Navigare necesse est"Ѥ ₡ѥϳ⁄ҵ ⁴♣  

┬ ѱѻ. ♇▫Ѥ ̖♠╬ ⁵Ợ♠ ♪͐ Ḣᾏ╘ β  ˦ҵ ′̆, 

ᵰ↕ Ҷ מ͎ ╬♠ ̓ э⁄ ṛҵ ῼ ὡ ▓Ѥ ┬ᵾ ˁʻ╖ᴛ 

ҥ╪  ḕѻ╥ ᶛӧ ͤ̆ ‛╘ ̐╙ ᾒ  Ἰ̓ өᵙּת ΏѤ 

Ϯ ḙ╖ᴛ Ҷ▫ө╙ ΌϿ ѱѻ. Ṓ╪ ╥ ⁄ ҍ  ̰Ⱡ♠╬ 

ḙ╞╘ ṓˁ⁄  ỢṨ  ѻἵ ╥♠╬ ḙ╞ּͥת ѻ‚ ᶒ, 

╪Ѥ ╪ ╥ ӎ Ḵ  Ҷ▀‡ ⁄ҵ ꜜ╘ ₅ ╙ Ḉ ᾋѱѻ. 

Ṓ╪ Ѥ Ҷ ♠╪̆ ҶѾ♠╬ ҥ╪  ỢỮʺ░ѱѻ. ͎Ѥ 

Ҷ▫⁄˭ Ḉֿבֿב  ᴏ̓ Ữ ↔͙ ▓̆ ҵḛ♠╬ бᶷ╙ 

Ⱡᾎ ⁴ җ ᵤ╘ Ỹʻ╙ Ṭױ▀╖ ѱѻ. ○◓♠ ╥ג╥לѤ 

Ҷ▀ ֿפṎ⁄ ҍ  ᵍ  –░ѱѻ. ҡṳ⁴Ἄ, ─╥ ג  ἶ҅⁄Ѥ 

"ủῷ▓╙ ⅝Ѥ ′ѻ"גѤ Ṓ₰‡ʺ ▓ᾋѱѻ. ҥ╪ ╥ Ἕ́⁄ 

ҍ  Ṓ╪ ╥ ♪͐ Ḣᾏ⁄Ѥ ♠↔Ӈּת Ώᾋѱѻ. ҥ╪ Ѥ ủῷ 

▓̆, ͎ Ỹᶘ╘ ַא⅝ Ώѻ̆ ᵦ תּ  ὡ ′╙ ♬ҵᴛ 

⅝ ѱѻ." 

 

- ḯ Ӣ ᴃẈ ᵖ ḓở, ᵙנἌ ︡▫ - 2013 ЦṨ  

⁄ᵐᾅ    Ἰ⁄Ἄ ᵰЦ ḛ Ѥ ♇В: BIM ╙ ѱѻ. 



"ῷᵎ  Ṓ╪ ╥ ╘ ˠἒ ụ‰⁄Ἄ Ӱּת ╥ Ḋל ᵑ ─  

╪♬ ♬בֿ ἵ͙‰(SME)╥ ҵᵑ ḕξѤאַ ▫╪  ˭▐ 

╬♇░ѱѻ.  ͙♠╬ ♩╘ ᾐ ₡  ἵᾅ ᴛ↕ ӥ ḓ 

Я ӥ ҵ̯ᵑ Ợ↔ ᶔ ᾔ ♠╬ ᴛ͎מḒ ּתᾏ ′╪ҵ 

ҥ╪ ᵑ ẋּנѱᾅ ᴛἝᾅ⁄ ═♠╖ᴛ ̆ ὡ╫Ἓ ▓˭ 

ṪἍ  ὡ ▓ѻѤ ♩░ѱѻ. ӻגἌ Ḵ˞ᴛ⇔ Ữ↔ ἵ ≢‡ 

ẋᾜ Ợ↔╘ Ṭ˃ ╥תּ ⅝ ѱѻ. ╪ ╘ ḕᴛ ͎׳ Ṫө╙ 

─  ░ѱѻ! ˠἒ ụ‰╥ Ӱּת  ᾐ╙ ╪ ̆ ᾘ╙ Ỏᵣ 

ῷѱג ᾒ↔♠╪̆ ═♠╪ᶒ Ḉתּ מ ♠╬ Ḣᾏ╖ᴛ Ӱּת  

ᾐ╙ ♠͏♠╖ᴛ ̯ ̆▫ Ѥ ᶛӧ Ợז⁄˭ ┬↔  

ʺ╪ӥ░ѱѻ. ╪Ⱡ ╪ױ ┬̑ ╙ᾏתּ  ̆ ˠἒ ụ‰╥ ỸụἛ╙ 

ἶ♠╖ᴛ Ữᾎתּ ͙ ─  Ζ Яᴏ ‒  ԅ░ѱѻ." 

 -ᵞ╧  ᵮᾂ ṹש ḓở, HTWG ᾅ ╥ ˠἒ ̕ᵙ ̪ὡ, Ge-

meinWerk Ventures╥ ̑ҿ ἵ┬ל, DevvStream╥ ỢΩ╪Ợ. 

 

"ҥ╪ ╥ ṓ◌Ἓ̓ ᴛ ╬  ˠἒ ҥ╪ ᴛ ▬‰╙ ֿ͕ב♠╖ᴛ 

Ѿὣ ̆ ᶘἛ╙ и▀ ͙ ⱳ  ′Ѥ ˦ ᴀ Ṓ╪Ѥ ṓ◌  

ἒ́ ḓ ̕ᵙ ᾎᾅ ╙ ˇ  ▀ḙ♠╬ ˠἒ‰  Ἕ́╥ ˿́ᵑ 

Е‡ἌѤ  s  .Ϯʺ ḕᴛ DataDrivenConstruction ░ѱѻ אַ ╛

͎╥ ⁄Ἄ Artem ╘ ҥ╪ ᴛ ▬‰ Ѥ ҍ ͙ὥ╪ ↕ᵙ⁄˭ 

‡Ԑ ͙ ᵑ ⁸‡לѤּת ʼѾ  …‡ᴛ Ṓ⁴̆ל ᵦ ͎ҍᴛ ‰ᶴ⁄ 

↔♠ ᾎסּ  ὡ ▓Ѥ ̯ ♠╬ Ѿ́ᵑ Ⱡᾎ ѱѻ. ˠἒ ụ‰⁄Ἄ 

▫ҿ  ᾎᾅ ╪ Ϯῷʾ Ḣ ╙ ╪ ̆▫ Ѥ ᶛӧ Ợז╪ ╪ 

╙ ΩΩ  ủ Ṓ̆ ˠἒ Ṫ‒╥ ҥ╪  ᶘ╪ ╪Ḉ ↕ᵙ ̀⁄ 

ѻʺ₡̆ ▓ѻѤ Ợᾒ╙ ͵ѿ͙ᵑ ḕחѱѻ. ּ͔ת╘ ̢ өᵣ 

̕ᾔ╙ ˇ̆ ▓ּתᵣ, ᶙ Ц ⁄Ѥ BIM ̓ ˉ╘ ♪͐ Ḣᾏ̓ 

ἵ ≢‡ʺ Ṓ Ӊ ˦░ѱѻ!" 

- ╧ ᵋ ᴘʷὺ, RGD╥ IMT ⁵װ ἡ ◑, BIM ḓ Ӱּת  

ᾅנ ᶉ╪Ἢ ▐▫, InfraBIM.Pro ἒᵞ▫. 

 

"Ⱡᶜ ͎ҍᴛ ҥ╪  ͙ḙ ♬Ṓ ̕ᵙ ♪͐ Ḣᾏ╙ ѻᴶ Da-

taDrivenConstruction ╙ AECO⁄ ♠͏ ѱѻ. ♇Ѥ ◓ 

ѻ‚  ͎ ᴹ̓ ⁴ױ б╥ᵑ ᾎ▬ Ѥ ҥ ╪ ╙ ↔ ̆ ▓ᾋѱѻ. 

♇Ѥ ╪ ╪ ᵰ↕ ♪͐ ͙ ή⇔ ̆ἌגѤ ˦ ╙ ῼ˭ Ӈ‴ᾋѱѻ. 

╪ ⁄Ѥ AECO ҵ̯╥ ⁵Ợ, ҥ╪ , ᶙ ʺּת ᾔ ͙ὥ⁄ ҍ  

♇  ˌ⅝Ỏᵣ ῷѱג ҥ╪  ἵᾅ╥ Ḹ─₮ ꜙ Ợ↔▫ 

╬̑ᶹ╙ Ỵ  √ ᴛ↕₮ Ζ ἒᶘ Ѥ ᵰ↕ ┬↔  ҵ ʺ 

ѻὡ Ӈ‡ ▓ᾋѱѻ. ╪ױ  ѻ╪‡͎ע╘ ♬Ṓ ♣ר╙ 

ˌḛ ̆ ᶛѱ ᵠ  ԅ җ ᵤ╪ ⅝ ᶒ, PIM̓ AIM╥ ˿́ʺ 

˼ ♣ ὡ ▓Ѥ פֿ  ⁪ ╪ҥ נּ╪ג  ᶛҨ╙ ♬╥ Ѥ BEP⁄ 

͙⁴ ѻѤ Ợᾒ╙ ͵ѿ˭ Ӌѱѻ." 

ᾅᵖ, Acmena╥ ὡἍ ἒם  - ̪ Қ׳ ▫╪ ̑Ợ╥ 

ᾎᾅ  .‡ѱתּ⁪  

 

 

"ҥ╪ ʺ Ựᴛ⇔ Ἅ┬גᶔ ҥ╪ ᵑ ♬╥ ̆, ̆, ̳ ̆, 

♬Ⱡ ⁴ ʺ  ▓˭ ᵣӥѤ Ḣḹ╙ Ḥ√‒ ѱѻ. ♇Ѥ 'ҥ╪  

͙ḙ ̯ ╫┬ ↕Ѥ ╪ ᵰג╪' ̆ ᴏ ▓Ѥ ╪גѤ ˦╙ 

ῼ˭ Ӈ‴ᾋѱѻ. ╪ ╘ ┬↔  ⁵Ợ♠ Ḥ˿╙ Ⱡ̑ ̆ ҥ╪  

▬‰╙ ή⇔ …‡ᴛ ἒᶘ ѱѻ. Ӱּת ᾅנ  ᶉ╪Ἢ⁄ ̕ᾔ╪ 

▓Ѥ Ợג╪זᶔ ҥ╪ ╥ ▬ҿ Ḣᾏ, ̯ ⱳ, Ợ↔ Ḣḹ Ӯ ҥ╪ ⁄ 

ҍ  ◄ ╪  ὡ ▓╙ ˦░ѱѻ." 

ג -  ᶛ ͈, ArcDox ╪Ợ, BIM ӰЛ╪  ἌḐ╥ ╪Ợ, 

ῷ▀נӥ ̰ᵞ ר ╥ BIM ̰ʺ Ḉױ ─∟  ╥◑. 

 

"╪ ⁄Ἄ ˆⱳ ӭ╪ ♬ṒѤ ˠἒ Ṩᶷ╥ ַא⅝  ▫ụ╪ᶒ, ♪͐ 

ʺѫ  ᾏ╖ᴛ ♬Ṓᵑ Ṓ ᶔ ♬  ╥Ợ˺♬╙ Ͽᵙ̆ 

ᴛⱡ  ▀♬╙  ҉͙Ѥ ҥ  ҵ∑╪ Ӌѱѻ. ╪ ╘ ╥Ợ 

ױ╪ ‡▓ ⁄♬˺  ♬Ṓ⁄ ♪͐ ̆ ╪ᵑ ↔ Ѥ ַאᵞ♠╪̆ 

═♠╬ ♪͐ Ḣᾏ╙ Ⱡᾎ ѱѻ. ╪ ⁄Ἄ Ⱡᾎ Ѥ Ḣḹᴝ╘ 

Ḓ̓ ♪͐ ʺѫמѫ ͙ḙ ᴛ͎תּ ̑╬  ₡  ἵᾅ ҵ̯ᵑ 

˺ Ѥ ҍ♠╬ ♪͐ Ḣᾏ╙ ↔ ѱѻ. ╪ Ḣḹᴝ╘ 

↔ ╙ ╥()ѫתּ̑╬ ̆ ₡ ἵᾅ ἵ ≢‡ᵑ ↔ ╖ᴛᾬ 

▫ҿ ᵑ Ữ ̆ ᴛἝᾅᵑ ♠ ᶒ ◑╥ ♪͐Ἓ̓ 

בֿ ╙‰ Ѥ ˦╙ ᶜ ᴛ ѱѻ. ╪ ╥ …‡Ѥ ᶘ ̆ 

ӻג ͙ ὺᾋѱѻ." 

- Ό ᵙῷ Ẏᵝ ҍ ̪╥ Ḉὥ ḓ ˠ  Ṩ ◑╪▫ ┬גᾎῷ 

BIM ᴀ╥ ⱳֹו▫╬ Ụᵖ ₓ ᴱₓ͏ᴱ ḓở. 

 

"Ⱡʺ  ὡ ▓Ѥ β ╘ ₮↕! ⁵Ợ, LLM, ͎ מ , ♣ḙ♠╬ ⅝♩ ╪ ╥ 

↔╪Ἓ╙  Ḣᾏ╪ ♬ᵦ вחᾋѱѻ. ╥ ᵒ╪ ♬ᵦ 

вחᾋѱѻ. ╪ ⁄Ѥ ♬ᵦ u ╘ ᵍ  ᶔ╪ ▓ᾋѱѻ. ֿב♬╖ᴛ 

˭▐ ╬♇░ѱѻ. ᵍ  ♬Ṓ╥ ∟ ╪ᶒ, ╪ ⁄ ᾽╘ Яᴏ̓ 

⁸♬⁄ Ợᵑ ṒЄѱѻ. ╪ᴅ˭ вג⇔ ▬ ╙ ᵣө‡ לᾐ ˦╙ 

ӥᵞѱѻ. җ  ᵦ╪ ᵤּתᵣ, ♬ᵦ ˁҿ♠╪גѤ ᵦᴛ 

Ṫ ѱѻ!" 

- ϫ Ỷ ᵘᾅᴴ, energylab╥ Ӱּת  ᾒᶴ ▐▫_. 

 

"ᾐ╬Ṩ  Яᴐ  ♣ᶷʺּͥת ˠἒ ‰́⁄ ꜙỢ Ѥ ᶛӧ Ợז⁄˭ 

╪ ╘ ͙♠╬ ░ѱѻ! ▀ḙ♠╬ ӼӼ  ╪ ῷѱג 

╬Ợ╪  Ώ̆ ▄╙ ὡ תּ▌ ᵾᴛ ʺӦ  ▓‡ Ḉᵑ┬ ,ר♣ ₮

▓ᾋѱѻ. ̆ ҍ ҥ╪  ͙ ᴜ ḢḹṨ  Ѿ Ӱּת  ͙ ὥּͥת, ɣ ἒ 

Ṫ‒ ҥ╪  Ợ↔╥ ֿב ᵑ ѻᴴ̆ ▓ᾋѱѻ. χ  ▐ᵾᾐ╙ ̆ 

ˠἒ ҥ╪ בֿ ╥  ̓♬╙ ủ ṒѤ ˦̓ ˉᾋѱѻ. ˠ ʺ, 

ѱ‡, ᴛⱡתּ⁪  ̕ᵙ▫ ֞Ѥ ҥ╪  ṪἍʺגᶔ ╪ ̖♠╬ 

ʺ╪ӥʺ ᴛⱡ  ♪͐ Ḣᾏ⁄ ᾐ╙ ʺⱨ₤ ˦░ѱѻ. 

ᴛἝᾅᵑ ♠ ̆, ╥Ợ ˺♬╙ ˌἐ ̆, ╪♣̓Ѥ ♣  ѻᵐ 

Ḣᾏ╖ᴛ ᴛⱡ ᵑ ̕ᵙ  "!⅝ẋᵑ Ἕר 

- ›ᵋ ₡ᴘ Ḻᵋʷ , ᴛᵡ Ợ ⁪▫ ҍ ̪ ˆỢ, Ϯ 

ἐ▐ ˠἒ ᴛⱡ  ᵰѱ♇. 

 



"6ᾎʼҵ Ό ӇѤ ╘ ᾎʼ⁄ Ѿὦ⁄ ╙ ▄‴ᾋѱѻ. ╥ Ⱡ▬ 

ὡ↕ ╪פֿ ̆ ̛ ╪ ϮѤ ꜙ╪, ự ̯Ἓ , ♠  ͒Ψ╪ 

ᵍ ѱѻ. ˠἒ ‰́⁄ ӈ LLM ▬‰ Ḣḹ⁄ ҍ  ὡᵤ╘ 

ᾒ↔♠╬ ₉Ⱡᵑ  ᶙ Ц╘ ῷѱҗגҵ ᶙ Ҁ ҿΌ Ҷ ╖ᴛ 

̑Ṩ Ѥ ᾎʼ╙ ♥–  ὡ ▓ᾋѱѻ. ṓ◌ ̆ ˃ẋᾜ 

ἵ ≢‡ᵑ ̯ᵰ  ⅝ ′╪ ʼѾ  ▬‰Ṩ  ṓ◌  תּͥ‰▬ 

ᵰ↕ ѻ‚  ₉Ⱡᵑ Ⱡ̑ ѱѻ. ╪ ╙  ˠἒ ‰́╥ ᶛӧ 

ẋּנѱᾅ ἵ┬▫Ѥ ẋּנѱᾅ ♣ר, Ӱּת  ḓ ˌḛ ♣ᵬ╙ Ựᴠ˭ 

ủ Ṗ ὡ ▓ᾋѱѻ. ֞  ἵ͋ᶛ ͙‰ҵ ♇ᴒ  ᶴᴮ ҵ̯ᴛ 

═Ἓ╙ и▀ ὡ ▓ᾋѱѻ." 

- ḅ ╪ ởᴃ , TIM-ASG╥ ˠἒ ụ‰ Ӱּת  ᾐ ˆỢ ˻ 

ἒ . 

 

"ҥ╪  ͙ḙ ˠἒ"╘ ҥ╪  ᾎҍ⁄ ˠἒ ụ‰╪ ‡Ӱᴛ ̆ 

▓Ѥּת ̺͔  ᶛӧ Ợז⁄˭ ͙♠╬ . Artem╘ Ѿὣ  ᶔ╙ 

‡ṒѤ ҥ ͎ Ώ̆ ˠἒ Ṫ‒╥ ◓ ḛ♣̓ ̓Ⱡ, ┬ᵬ תּ  

͙ ⁄ ҍ  ͤ╪ ̆Ӭѱѻ. ╪ ╥ ʺ◑  Ṋ♩╘ 

♪͐Ἓ░ѱѻ. Artem╘ ṓ◌  ῷ╪Ӱ‡ᵑ ╪ ͙ ή⇔ ẋ┬ᵑ 

 ἒᶘ ⁴ Ͽ↔╙ ὺ˭ Ὸ  ὡ ▓˭ ѱѻ. ♇Ѥ ╪ ╪ 

ᵰ↕ ┬╫ ᶔἌҵ Ḉֿבֿב ѻѤ ˦╙ ῼ ᾋѱѻ. ⅝– ▫ᶔ, 

Artem ╘ ♬Ṓᵑ Ⱡ̑  Ỏᵣ ῷѱ₅ גˁ╙ לѤ ַ̈́א  ▫ᴮᵑ 

ᵣө‴ᾋѱѻ. Яᴐ  ♣ᶷʺӧ ˠἒ⁄ ╛ ░ᶷ  Ợז╪ӧ ╪ 

╘ ᾎʻ╙ Д ̆ ‰́ʺ Ϯῷʾ Ḣ ⁄ ҍ  ╪ ᵑ ͤ˭ ת 

˦░ѱѻ. ♠͏ ѱѻ!" 

- Moayad Saleh, ˠ ʺ ˻ BIM ̯  ̕ᵙ▫, TMM GROUP 

Gesamtplanungs GmbH. 

 

"ҥ╪  ͙ḙ ˠἒ╘ ҍ ⁄Ἄ ̪̓Ἄᴛ ʺᵎ  ᵣ  ʺ ʺ ▓Ѥ 

╪ᶒ, BIM Ṫ‒╥ ḛ♣⁄ ͙ ⁴  ὡ ▓Ѥ ╪̆ג β ̆ ᾘ‡⅝. 

ҥ╪  ͙ḙ ˠἒ ⁄Ѥ ˌШ╙ ◄ ἒᶘ Ѥ ͙ὥ ↔‡︡╪ 

Ӈ‡ ▓ᾋѱѻ. ἒᶘ ͙ ᵰ↕ ‡ᴎ⇔ לⱠᵑ ᵰ↕ ῷᵒѻ⇔ 

ᾎʻ♠ …‡ᴛ ʼѾ ̆ ╪ ͙ ὺ˭ ἒᶘ ѱѻ. ᾎʻ ▫ᴮ⁄Ἄ 

ἒᶘ ̆▫ Ѥ Ͽ↔╪ ˭גҵ Ҷ▫⁄˭ ♣ҀӇ‡‒ ѻ̆ 

Ỹʻ ѱѻ. ▀Ṩ ẋל‬╥ ╪ ҵ, ּס ẋל‬╙ ▄╖ᴎᶔ Ṋҵ╥ 

♬Ṓʺ ⅝ ѱѻ. ҍ  ˆ╥₮ ἝḈϮ⁄Ἄ ῷᵎ  Ṓ╪ ╥ 

אַ̈́  ▬ ╙ ἵˌ  ὡ ▓˭ Ӈ‡ ͙ổ˭ Ỹʻ ѱѻ." 

- ›ӭּכ ‎ּק ₓ͏ᴱ ḓởѡ ArchCube╥ ἵ┬ל╪▫ ╪ᾅ Ṭ 

̑̓ҍ ̪ ˠ ̓₮ ᶉӰ  ҍ ̪╥ ˠἒ ᴛⱡ  ̕ᵙ 

ˆỢ░ѱѻ. 

 

 

 

 

 
 

"ҥ╪  ͙ ḙ ɣ ἒ╘ ɣ  ҥ╪ ᵑ ↔  ♬Ṓ ͙ ḙ ▬‰╥ ͙ ṕ╙ 

ỸỸ ˭ ♣Ҁ ѱѻ. ♬Ṓ ᵒ̓ ͙ṕ♠╬ ˿Ⱡ ˌШ╙ ѻᴴѤ 

╖ᴛ, ἵ ≢‡ Ⱡⱳ‰ ╥ ̕♩╙ ҍṉ  Ỏᵣ ῷѱג 

͐ṕ♠╬ ˌШ╙ ♣Ҁ ᴎ̆ Яᴏ ѻѤ ♩⁄Ἄ ѻᵐ BIM ̓ 

Ṋ Ӌѱѻ. ▄̆ Ṗ ᵣ  ʺ ʺ ▓Ѥ ░ѱѻ." 

- Ẏӥ ╬ ᶉӥ GmbH╥ CEO ˻ ̑ҿ ᵞ▫╪▫ ᾐ ᴀ "On 

Top With BIM "╥ ᾎ▫╬ Jakob Hirn. 

 

"ҥ╪ Ѥ Ựᴛ⇔ Ἅ┬"גѤ ᵦ╪ ▓ӭ╪, Ợ▫Ϯ ̳▫Ѥ ╪ 

21Ἕ͙ ▫∟⁄Ἄ ̋ ᵑ  ὡ ▓Ѥ ₤ḕᵐ ҵ̯₮ Ợ̆Ḣᾏ╙ 

ˇ ‒ ѱѻ. ˠἒ ‰́Ѥ Ўᶴ ₡פҿΌ "3D ♬Ṓ" ͙ḙ 

ᴛἝᾅ╥ ḈϚױ⇔ ˿Ợᶔ⁄Ἄ ᴛⱡ  Ϸ ╪ ѻᵐ Ợז╪ 

╪Ḉ ̯⇔ ♬Ṓ(₉: ╪ ֞Ѥ ᵢҍ )⁄ ͙ḙ  ḙᶔ, ͙ṕ 

"ҥ╪ "(₉: ∟ᾎ ᾅ ᴆӥᾎ )Ѥ  ѻַא ҥ╪  ╔ ̓ AIʺ 

ᶴ  ○◓ᴏ╙ Ⱡ̑ ͙ ԅᶷ⁄ ΅ җ u ╘ ˦ ╙ Ⱡ̑  ὡ ▓Ѥ 

ḙᶔ⁄, "3D ♬Ṓ" ͙ ḙ ᴛἝᾅ╥ ḈϚױ⇔ ˿Ợᶔ⁄ ▓‴ᾋѱѻ. 

ˠἒ╙ Ⱡ̑(֞Ѥ ̪┴/⁷̯) ̆ ▓ѻᶔ ╪ ╘ ↕ᵙʺ ḛ˸  

ҥ╪  ͙ḙ Ἕ́ᵑ ự ͙ ─  ̆╥, ͎ ᵙ̆ ּתּ͔ͥת ┬▀  

ᵙἵᾅ░ѱѻ." 

ל -  ῳѸᶱ ḓở, ₅̰ LSBU ˠἒ ♣ר IT Ṩ̪ὡ. 

 

"ῷᵎ  Ṓ╪ ╥ 'ҥ╪  ͙ḙ ˠἒ'╘ ͙ὥ̓ ♬Ṓ╥ ʺѫἛ╪ 

ϝ▐′╪ Ἓ◑ Ѥ ᾎҍ⁄ ˠἒ ụ‰╥  ҍᵑ Ⱡ̑ Ѥ 

╬Ữ♠╬ ▬ ░ѱѻ. Ṓ╪ Ѥ ṓ◌ ╪ Ⱡᵑל  ͙ ή⇔ 

Ḣᾏ╖ᴛ Ⱡᾎ Ѥ ҿᾎ⁄ ẋ♣ ▓Ѥ ῷ╪Ӱ‡ᵑ ἵˌ ѱѻ. ╪ 

╘ ◓╥ ḛ♣╙ ˆⱳ  Ỏᵣ ῷѱג Ḉמ╥ ᾐ⁄ ҍ  ♣ᵬҵ 

Ⱡ̑ Ѥ Ἕᾔ  ˌ⅝Ἄ░ѱѻ. ҥ╪  ͙ḙ ˠἒ ́  ḓ ᾒ ╙ 

╪ ̆ ᾘ╘ ᶛӧ Ợז⁄˭ ╪ ╙ ♠͏ ѱѻ." 

- ᵞᵋ ᾂ ῳ╧ḯ˛, ώ ʺᵎ  ╞↔̓ ҍ  ˆỢ, Kon-

struktionsgruppe  Bauen╥ ὡἍ ᴛⱡ  ᵰѱ♇ ˻  ṨּתỢ◑, BIM 

ᾅױ  ḕҧṹᵎ ḽᵎ   ╪Ợ. 
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╪ ╥ ‡Ԑ ṨṪҵ ♇▫╥ Ἄᶔ ʺ ′╪ ṓỢ, а╛ ֞Ѥ ♬Ṓ ♇◑ ḓ ˤự ᾎᾅ ╙  ♣▫♠ ֞Ѥ 

͙́♠ Ϯ ὡѾ╖ᴛ ṓⱠ ˞Ϯ ♣Ἶ  ὡ ′╖ᶒ, ṉ˿Ӈּת Ώ╘ ᴛ ẋỮ‰♠╖ᴛ Ḥ Ѥ ˿↕ᵑ 

ⱠΩ ̆Ѥ ‡Ԏ  ᴛҵ ṓⱠ ˞Ϯ ♣Ἶ  ὡ ′ᾋѱѻ. ╪ ╘ ᶴᴮᴛ Ḥ Ӈᶒ, ∟ṕ⁄ ҍ  ♇▫ ḓ 

ⱳʺ ┬ּתӇѤ ˿ ↕ ̩ ╬, ̪ ┴ ֞ Ѥ ⁷̯ c ♠╖ᴛ ѻᵐ Ợ↔▫₮ ▫┬ᴠ˭ ̑ ┬  ὡ ▓ᾋѱѻ. ♇▫Ѥ ṕᶷ⁄ 

ҍ  ᶛӧ ẋҶ♩♠ ̾ᵙᵑ Ṓ┬ ᶒ ᶘᾎ♠ ֞Ѥ ᶵᾎ♠ Ṓּתּ ╙ש Ώᾋѱѻ. ╪ ⁄ …͕ӈ Ợ, Ⱡ  ḓ 

╪ᵒ╘ ʺỮ╥ ˦╪˞Ϯ ₉ᾎᴛ Ợ↔Ӈ‴╙ ὡ ▓ᾋѱѻ. ♇▫Ѥ Ⱡ̑ӈ ♬Ṓ╥ Ợ↔╖ᴛ ╬  ‡Ԏ  ˺̓⁄ 

ҍ Ἄҵ ▐╙ ּתּת Ώᾋѱѻ. ╪ ⁄ ӈ ♬ṒѤ ₰♣Ἓ╪Ϯ ̕ᴐἛ⁄ ҍ  Ṓּש ′╪ '▓Ѥ ͎ҍᴛ' 

Ⱡ̑Ӌѱѻ. ♇▫Ѥ ╪ ⁄ ӈ ♬Ṓ, ӥ ֞Ѥ ᴛ͎ע╥ Ợ↔╖ᴛ ╬  ḛỸ Ѥ Ṩὡ♠ ֞Ѥ ˺̓♠ 

Ἰ ⁄ ҍ Ώᾋѱѻ. ╪ ⁄ Ⱡᾎӈ ӥ Ỵ תּתּ ╙▐  ╘ ̪ ┴ c ♠╖ᴛᵣ Ợ↔Ӌѱѻ. Ҷ▫Ѥ ▫ᾐ╥ ▐ 

⁄ Ợ↔ ‒ ѱѻ. ♇▫Ѥ ᶛӧ ἵ ≢‡ ἹᴴἪ╙ ᴛҘἪ ˿⁄Ἄ Ợ↔ ͙ ♣⁄ ᾅ  ˦╙ 

̾◑ ѱѻ. ṕᶷ⁄ …͕ӈ ɒ ӧ Ữ ₮ Ⱡ ᶘ╘ ҉ Ợ╥ Ữ , Ӯᴜ Ữ  ֞ Ѥ Ἄẋᾅ χ ╪ᶒ ̒  ἵ┬▫╥ 

▫ụ░ѱѻ. ╪ ⁄Ἄ ╪ױ  ╪ᵒ╙ Ợ↔ ѻ̆ Ἄ ҉ ἵ┬▫₮╥ ́̕ ֞Ѥ ἵ┬▫╥ Ṓּש╙ ╥Ḉ  Ѥתּ

Ώᾋѱѻ. Ợ Ⱡ  ֞Ѥ Ἄẋᾅ⁄ ҍ  …͕╘ ╙ ╥Ḉ ˞Ϯ Ṓּש╙  ᾎ  Ώᾋѱѻ. ₉ᾎ⁄Ἄ Ợ↔ӈ תּ

Ợ ḓ Ⱡ  ╪ᵒ╘ ҉ ἵ┬▫╥ Ữ ▀ ὡ ▓ᾋѱѻ. Ợ ⌠Ợ╪  ᵠ Ѥ ╥ᵑ ─  Ⱡ̑ӈ ˦╪ᶒ 

▬Ἓ▫ʺ ҉ Ợ╪ ⁄Ἄ Ⱡ̑ Ѥ ♬Ṓᵑ Ṓּש ѻѤ ˦╙ ╥Ḉ  Ώᾋѱѻ. ╬↔ӈ ᶛӧ ́, ╬↔ᶷ ḓ תּ

⁷̯Ѥ ▬Ἓ ᾎ♩╥ ᾐ ▫ᴮ░ѱѻ. ҥ╪ Ѥ ᾎʼ╪ ּת϶⁄ ӻג ṉ˿Ӊ ὡ ▓ᾋѱѻ.  

╪ ╘ ᵙ⁄╪ Ẅ ᶀּנ ♇▬▫ ᾎ-ẋ₅ᵙ-ṉ˿ּ͔4.0 ת ̰Ⱡ ג╪ἐᾅ(CC BY-NC-ND 4.0)⁄ ӻג 

Ḥ Ӌѱѻ. ♇▬▫ ᾎᵑ ┬ּת ̆ ṉ˿ ΏѤѻᶔ ẋỮ‰♠ ᶜ♠╖ᴛ ṓỢ ḓ Ḥ תּ  ὡ ▓ᾋѱѻ. 

 

CC BY-NC-ND 4.0 

© 2024 ῷᵎ  Ṓ╪ .  ḛ . 
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Ӌ ḱ  ›ӭἧ Ἁᶴ 

╪ ╘ ♣ᶷʺ ᷾ѱ ₮╥ ḛ  ҍ ╥ ˺̓ᶹ░ѱѻ. ╪ ╘ ѻ‚  ♣ᶷ פ ̓ ἵἫ ḈӰ‡ 

פ ⁄Ἄ ֿב ӈ ˠἒ ‰́╥ ҥ╪  ̕ᵙ⁄ ҍ  ὡᵤ╘ ♣ᶷ♠ ᴝ╙ ͙ḙ╖ᴛ ѱѻ. ╪ױ  ᴝ╘ 

♣ᶷʺ ᷾ѱ ⁄Ἄ Д╘ ḙ╞╙ Ṭױ▀╖  ͙Ợ, ᶹ ḓ ᾎʻ ▫ᴮ╥ ͙ ʺ Ӈ‴ᾋѱѻ. ♇▫╥ 

Ѥ ᵰЦ ѻ‚ פ  ̓ …‡ᴛ ὡḥᵣ ˠ╥ ⱳ ὡᵑ ͙ᴜ ᶒ ˠἒ Ӱּת  Ṫ‒╥ ♣ᶷʺө╙ 

ҥ ᶛ╖̆ ▓ᾋѱѻ. 

╪ ʼӈ ּ1 תЦ ᵣ⁄ Ẅ̓פֿג ᴴ⁄Ἄ ᶛᵙἨᾅ₮ ▀ṕ⁄ ╪ᵎּ͙ͥ50 ת ⁴ ˌ̰╥ ♣ᶷʺө╪ ╪ 

ᶷל ╙ ᾋѱѻ. ּ͔ת Ἰ⁄ ө̆ ́ᾐ ╪ ╥ 2 ╘ ♣ᶷʺө╥ ӥḥ, ⁄ ҍ  ẋ , ♣ᶷʺ 

︡Ѿ╥ б╥ᵑ ḕ ╖ᴛ ὡ♬ ḓ ◑Ӈ‴ᾋѱѻ. ӥḥ⁄ ░‡ 2 ⁄ἌѤ CAD (BIM) ͙ὥ̓ ̓♠╬ 

ETL - ᴛἝᾅ ỸἛ⁄ ҍ  Ựᴛ⇔ ʺ ʺӇѤ Ӯ Ͽ↔╪ ҍ  ◑Ӈ‴ᾋѱѻ. ᾒ↔♠╬ ₉Ⱡ₮ Ợᴗ 

⁷̯ҵ ˭ ѥ‴ᾋѱѻ.  ╪ ╥  ʼ ♣ ᴛ Ӱּת  ḓ Ữ ⇔↔Ἓ ⁄ ҍ  ᶷ╖ᴛפֿ 

♇▫⁄˭ ѻʺ₣ ˠἒ ‰́, ἒ  Ợ, ל⅝ IT ͙ ‰╥ ᵙҗө╥ ӥḥ╘ ᵰ↕ ʺ  ▓Ѥ ▫ᴮ░ѱѻ. 

╪ө ַא ѻὡѤ ╪Ḉ ╪ ⁄ ἒᶘӈ ♪͐ḹ╙ ♠↔ ˞Ϯ ʺͥ⇔ ᾎ▀ Ͽ⁄ ♠↔  ́ ░ѱѻ 

Ṫ╘ ᴝ̓ ḛױ⁴  ╥˸ ̪ ╙  ᵣө‡ֿב ╙ Ἰ⁄ ּ̆ג ▓ᾋѱѻ. ֿבṒѤ ҍ , ˸ ╥ ҹ, 

Ựᴛ⇔ ♪͐ Ḣᾏ⁄ ҍ  ˌḢἛ ἶ⁄Ἄ Ỹ ѱѻ. ╪ ҍ ⁄ ⁴ ἨἌ ˁỢל  ѱѻ. ⁴ױṪ╥ 

ˠἒ♠╬ ẋ ╘  ˌἐ╥ ͙ ʺ Ӌѱѻ. ṕᶷ⁄ ₡ᵆʺ ▓˞Ϯ ῷ╪Ӱ‡₮ ⱠΌ╙ ̑┬ ̆▫ Ѥ 

˿↕ ‡Ԑ ӥḥ╪ӧ ₅ ѱѻ. ⁷ד Ѥ  ᵦḈ⁄ Ϯ₮ ▓ᾋѱѻ 

 

╧ ᶱᴫ╩ ╧┘ѡ ᶱ ╩ʷ⅔? 

╪ ╘ ˠἒ ‰́╥ ҥ╪  ̕ᵙ⁄ ҍ  ҍ♠╬ ♪͐ Ḣᾏ╙ ♣ ͙ ─  ̑ˌ ̪┴ ▫ᴮᴛ 

̆ΌӇ‴ᾋѱѻ. ╪ ╥ ╘ ♣ᶷʺ ᷾ѱ ╥ ╥˸̓ ⱠΌ╙ ὡᴒ ⁴ ▫ᴮ╥ ̯ⱳ₮ Ͽ↔╙ ˌἐ  

ὡ ▓Ѥ ͙  ▫ᴮᴛ Ợ↔Ӈ‴ᾋѱѻ. ᶛӧ ╥˸, ⱠΌ, ῷ╪Ӱ‡ᵑ ᶔḌ  ṪἍ ⁴ ╪Ḵ ˌ♬ ⁄ 

ḙ₅ ᾋѱѻ. ╪ ╥ ᶜ♠╘ ˠἒ ♣ᶷʺө╪ ́♠╪̆ ╥ᾏ♠╖ᴛ, ͎ᵙ̆ ♬Ṓ╥ ◑͙♠╬ ʺ ᵑ 

₀ӎ⁄ ӎ̆ ҥ╪ ╪ ╙Ἓ⅝אַ ╥‰▬  ҵᴜ ҽѤ ˦░ѱѻ. ♇▫Ѥ 10 Ц ╪Ữ ˠἒ Ӱּת  Ṫ‒⁄Ἄ 

▀ ᶔἌ Ợᴗ, ừ ╘‫ , ᾒⱠ ̕  ˺̓ᵑ ᶛ ᾋѱѻ. ╪ ▫ᴮ╥ ҍṨṪ╘ ᾒⱠ ᴛⱡ  ѱ‡ ḓתּ⁪ ,

ˌḛ▫₮╥ ᴝ, ̰Ⱡ ╪ѱἨ Ẅ ḓ ̪┴ ἝḈϮ ⁴⁄Ἄ Ỹ ᾋѱѻ. ╪ ╘ ♠ӈ ˿ ╙ 

́ ̆ ♪͐ ͙ ή⇔ Ḣᾏ╖ᴛ ̑ ┬ ᴎѤ ᾎҵ░ѱѻ. ╪ ╥ ῷ╪Ӱ‡ʺ җ Вᵙ ּתҵᴜ ּת∟ ̆ 

₉Ⱡ ḓ ᾎʻ ▫ᴮᵑ ▄̆ ▬‰ ͙⁄ ᵙ  ᾏ╙ ∟ ᾐѻᶔ ╬ὅṕ╙ ̯░ ᾒ ὡ ▓ᾋѱѻ. 

 

ở↑ ̻  

╪ ╥ ᶛӧ ▫ᴮ, ừ  ḓ Ѿ ╘ ʺ ╬♬ӇѤ ˿↕ ᶛӧ ᾏ̓ ᵰ ⁄Ἄ ṓⱠ, ╬↔ ֞Ѥ Ợ↔  ὡ 

▓ᾋѱѻ: Artem Boiko╥ ♇▫₮ "ҥ╪  ͙ḙ ̯ Ѥ  Ⱡᶜ╪ ᶘᾎӇ‡ ▓ᾋѱѻ. Яҿ⁄ ҍג╪"  

Ⱶַתּ ̓אᾏ╥ Ṓ͕⁄ ˁỢӥᵞѱѻ.

http://datadrivenconstruction.io/books


‡ᵜ ԅṨ  ˠἒ⁄ ҍ  ͤ╘ Ợך╙ ᾔ‡ר ʺⱴ, ṓ ᴏἛ╥ 

̪ ̆ ר ╙  ̛ụ ᵡ╙, ṉ ′Ѥ ּתּתᵑ ṒϿװ רỢ ῷϿ⁄˭ 

╪ ╙ ♬ ᶒ ֿבᾔ╖ᴛ ˁỢᵑ ѱѻ. 



 

╧ ╕ ш̬ᵎ ⌐  ╩ʷ⅔? 

 

╪ ╘ ҍ ˠἒ ᴛἝᾅ╥ ͙ṕ╙ ╪ ̆▫ Ѥ Ỹ̓ Ṓ▫Ṩ  ˠἒ 

ҥ╪  ̕ᵙᵑ ─  ᾐ Ḣḹᴝ╪ ⅝  ♣ᶷʺ⁄ ╪ᵎּ͙ͥת ˠἒ ‰́╥ 

ѻ‚  Ҷ▫ᵑ ҍỮ╖ᴛ ▬ἛӇ‴ᾋѱѻ. ˠ  ,▫ѱ‡, ˁҶ, ˠἒ ̕ᵙתּ⁪ ,ʺ

ҥ╪  ṪἍʺ Ӯ ѻ‚  Ṫ‒╥ ♣ᶷʺᵑ ─  ╪ ꜙ  ʺ╪ӥѤ Ҷ  ͎ᵝ̓ 

מ͎ ╙  ẋּנѱᾅ⁄Ἄ ҥ╪ ᵑ Ợ↔ ⁴ ᴛἝᾅᵑ ♠  ḓ 

▫ҿ ̆, ╥Ợ ˺♬╙ ˌἐ ᶒ, ᾐ ҵ̯ᵑ Ợ↔ ⁴ ѻ‚  ὡר╥ ˠἒ 

ᴛⱡ ᵑ ̕ᵙ Ѥ Ḣḹ⁄ ҍ אַ̈́   ᴏ╙ Ⱡ̑ ѱѻ 

╪ ╘ ҥ╪  ̕ᵙ ͙ḹ╙ ˠἒ ᴛἝᾅ⁄ ͙ ─  ╪ᴝ♠ ҍ₮ 

ᾒ↔♠╬ ̾◑ Ợ ╙ ˺  ꜙ  ʺ╪ӥ░ѱѻ. ╪ ╘ ᾐ Ӱּת  ҵ̯ᵑ 

Ợ↔ ⁴ ⇔₅╙ ♠ ̆ ᴛἝᾅᵑ ▫ҿ ᶒ ╥Ợ ˺♬╙ ˌἐ ̆ 

ᴛⱡ ᵑ ̓♠╖ᴛ ̕ᵙ ͙ ─  ♬Ṓ╥ ♣ר♠ Ợ↔⁄ ַא♩╙ ӎ̆ 

▓ᾋѱѻ. 

╪ ╘ ˠἒ ụ‰⁄Ἄ ♬Ṓ ▬‰╥ ╪ᴝ♠, ᾒᶴ♠ ᶔ╙ ѻᴹѱѻ. ỮἝ  

₉ᾎᵑ  ▬‰ ᵰˌṉὡ , ⅝̯ Ợ  ὡ︡, ẋ♬  ḓ ѻַא ᾏ ҥ╪  ᵙ, 

ˠἒ Ợᵑ ─  ̓♠╬ ἹᴴἪ╖ᴛ ṉ Ѥ Ḣḹᴝ╙ ủ Ṙѱѻ. 

Ҷ▫Ѥ ⅝̯ Ợ  Ἓ ḓ ͙ ṕ ҥ╪  ɒ Ҩ ̩ ḛ⁄Ἄ ╪͙ꜙ ♬Ṓ ἵᾅ , ETL 

- ᴛἝᾅ ỸἛ, ♬Ṓ ╪ ̯ ḓ ͙́ ᾋ ᶛҨ ╬ג  ╥Ṓѻ ṓ◌  

ᴛἝᾅ⁄ ╪ᵎּ͙ͥ⁷ תἶ♠╖ᴛ ♣Ҁ ѱѻ. ὣ ♠ ♪͐ Ḣᾏ╙  ˠἒ 

ụ‰╥ ẋּנѱᾅ ᴛἝᾅ ḓ ╥Ợ ˺♬ ּת∟ ᾎᾅ ╥ ⱳֹו  ḓ ▫ҿ  

ᶉ ѱּצ╙ ᶘ ˭ Ṓ⁴ת ὡ ▓ᾋѱѻ. ╥ ʻ ṨṪ╘ ᾋӦ  ᾏ╙ ᾒⱠתּ 

ᴛⱡ ↔♠ ᾎסּ ⁄  ὡ ▓Ѥ Ѿ́Ṋ ּת ╪ ӈ ᾒ↔♠╬ ◑╖ᴛ 

ᵡᶴᵙӋѱѻ. 

 



 

╢ ╪ṥ ᾋвᾋᾂ 

 

╪ ╘ ҥ╪  ὡ︡̓ ֿפ ṒּשṨ  ṪἍ ᵙ, ᾐ ҵ̯₮ Ḣḹᴝ╙ Ợ↔  ̋  ▓Ѥ ᾒ↔♠╬ 

ἹᴴἪ ⁄ ╪ᵎּ͙ͥת ʺ  Ợᾈ╥ ҥ╪  ṉ  ˌШ╙ ַאᾔ╖ᴛ ̯ἛӇ‡ ▓ᾋѱѻ. 

1 ṥ: ˝Ἇ‭╢ ӭּק שּ   - ♩ ⁄Ἄ ҍ Ӱּת  ᾎᾅ ╖ᴛ╥ ҥ╪  ̕ᵙ╥ ⁵Ợ♠ ṉ ᵑ 

♠ ̆, ɒ Ӣᾏ ᾎᾅ ╥ ̓ ụ‰ ᶘ╥ ᵱד⁄Ἄ ♬Ṓ Ӱּת  ╙˦ Ѥתּ ╪Ἓ⅝אַ ╥

ṪἍ ѱѻ. 

2 ṥ: ˝Ἇ ‭˾╢ ♩ṏ ̐♫ - ҥ╪  , '♬Ṓ Ợ▀ᴛ'╥ ᶷⱠ, HiPPO ♪͐ Ḣᾏ╪ ╥Ợ ˺♬⁄ 

Ḉ Ѥ ₅ , Ҷ♩ ᾏ╥ ́ᵑ ủ Ṓ̆ AI ḓ LLM ⁄ ᾎᾅ ╖ᴛ╥ ♣ ╙ ̆ᴎ  ˦╙ 

ⱠΌ ѱѻ. 

3 ṥ: ̋ Ἇ Ң╧ ╢ ˾  - ɣ ἒ ҥ╪ ╥ ┬ ╙ Ἓ ̆, ⱳֹו  Ḣḹ, ͙ ‰ ᾎᾅ ̓╥ ╙ 

ἒᶘ ᶒ, ♬Ṓ ᴛἝᾅ ר ᵑ ─ ἡ װ⁵  ╥ ̯ ⁄ ҍ  б╥ ѱѻ. 

4 ṥ: Ң╧ ‚ѻ - צṏּ וֹ   ἵᾅ⁄Ἄ ҥ╪  , LLM ╙ Ợ↔  ┬ Ἓ ˤỢ ḓ ᶛҨᵠ╙ 

ⱳ̯ ╥פֿ‚ Ṓᵑ♬ ╬♠פֿ╪ ⁴ ӈ ҥ╪ ᴛ ♣ Ѥ Ḣḹᴝ╙ ἵˌ ѱѻ. 

5 ṥ: Ẉ↑ Ḑ ᾋʹ ˾Ợ - ẋ↔ ḓ ́  ́ụ╥ Ӱּת , CAD(BIM) ᶛҨ⁄Ἄ ᶹ‫Ѥ ▫ҿ ╙װ , 

4D-8D ɒ Ҩᵠ ͙ὥ, ɣ ἒ ᴛⱡ ╥ ESG ́ ụ⁄ ҍ  ѻᴹѱѻ. 

6 ṥ: CAD₫ BIM - ἒ́ ͙ὥ╥ ֿב , ᾎᾅ  Ữ  ⇔↔Ἓ ᶷⱠ, ̩ Ḣ  ҥ╪  ᾏ⁄ ҍ  ҿ , 

ἒ́⁄ ╬ּ̑תѫ╙ ♠↔ Ѥ ♣ᵬ⁄ ҍ  ẋ ♠╖ᴛ ṪἍ ѱѻ. 

7 ṥ: Ң╧  ṧἊ Ḑ ■Ҽ  - ♬Ṓ ᾎʻ ╥ ∟ , ᾔ Ἓ̓ ּת , ETL ᴛἝᾅ, √ ᴛ 

₡ ᾅ ᴆ╪Ἢ ҵ̯, ▀Ữ♠╬ ▬‰╙ ▫ҿ ͙ ─  …‡ ᶛҨ╥ ♠↔⁄ ҍ  ủ Ṙѱѻ. 

8 ṥ: Ң╧  ♄◌ Ḑ ̒ᵖ - ҥ╪  ♇◑ ᾏ, ҥ╪  ≢‡ ↕ᾅ ḓ ҥ╪  ᴆ╪  ˌШ, ҥ╪  

̕ᵙ ∟ , Ḿ  ҥ╪ ḽ╪ᾅ₮ DataOps ḓ VectorOps Ḣḹᴝ╙ ẋᴡ  Ựᴛ⇔ ♪͐ Ḣᾏ╙ 

ủ Ṙѱѻ. 

9 ṥ: ẉҢ╧ ₫ ᵻᾍשѶ - ̓˞ ҥ╪ ᵑ ͙ḙ╖ᴛ  ˍ̕♠╬ ṪἍ╖ᴛ╥ ♣ , ˠἒ ◑╥ 

Ợᶹ ╬ С, ᴛⱡ  ẋ↔ ḓ ▀♬ ₉ ╙ ─  ᵾᾐױѹ ῼ̆ᵙּאַ ⁄↔♠ צ♩╙ ӓѱѻ. 

10 ṥ: ӭּק  Ң╧  ᾋҊ╢ ˝Ἇ Ợ‭ - ╬̓ ́̕ ṪἍ⁄Ἄ Ữ̕ ́̕ ▬‰╖ᴛ╥ ♣ , ɣ ἒ╥ 

'↕Ḳ ' ˌШ, Ӱּת ᾅנ  ᶉ╪Ἢ ♣ר╙ ṪἍ ⁴ ˠἒ ụ‰╥ Ḉמᵑ ♣ᵬ ѱѻ. 



 

 



ἵˌ  |  1 

 

 

 

ἲˉ 

͙ὥ╪ ẖᵎ˭ ḛ♣ ̆ ╪Ḓ̓ ẋ↔ ♬Ṩ  ─  ṪἍּͥת ẋּנѱᾅ╥ ᶛӧ ᶔ╪ ᵾᾐױѹ ᶛҨᴛ 

▫ҿ Ӈ̆ ▓Ѥ ἝỮ⁄Ἄ ̈́ỢѤ ‬ᵡϮ ₡פҿΌ ˿☺ᴏ╙ ┬ּת  ὡ ▓╙ͥ⅝? 

╬ᵆ╥ ⁵Ợᵣ ╪Ϯ ₡פҿΌ Ⱶ◓  ₣ ˠἒ ụ‰╘ ♣ ♠╬ ˠἒ⁄ ҍ  Ỹʻ╙ ₰♣  ḕρ ὡ ▓Ѥ 

ᶘ♠╬ ṉ ╥ ᶷ ⁄ Ἄ ▓ᾋѱѻ. ╪Ḉ ѻᵐ ˿Ⱡ Ṩᶷ⁄Ἄ Ӱּת Ѥ Ѿὣ  ͋ ╙ ḕξѤ ҥ ͎  תּ

Ώ̆ Ựᴛ⇔ ҥ╪  ᵙ ˿⁄ ♠╞ ᶣ תּ ̆ ╥Ợ ˺♬ ἶҵᵑ ˌἐ ᶣ תּ Ѥ ͙‰╙ ᶴ▫ẋ ˭ 

ᾎ◑⁄Ἄ ᾎ ̆ ▓ᾋѱѻ(͎ᵝ 1). 

 

͎ᵝ 1 ˠἒ ụ‰╥ ╥Ợ ˺♬ ἶҵѤ ѻᵐ ụ‰⁄ ẋ  ╬♠ ⅝ἵ⁄ ӻג ꜝ↕ӇѤ ˿↕ʺ 

ᵤᾋѱѻ. 

╘ , ἵᵰ‰, ʋ ᵆ, з‰╘ Ṩ♬ Ἓ̓ ̕ל♠╬ ╥˸╪ җ ╪Ữ ἒ ▫ᵙʺ ′Ѥ ₰♣  Ӱּת ᵑ  

ẖᵎ˭ Ϯῷʺ̆ ▓ᾋѱѻ. ᾐ ῼ̆ᵙּצ╘ Ḣҍ  ‚╥ ҥ╪ ᵑ ṪἍ ⁴ ҍ  Ữ  ʺѫἛ, ♠╥ ḤἾ 

˿ᴛ, ─  ₉  Ӯ ̆ˍ⁄˭ ♬  ₉ ╙ Ⱡ̑  ὡ ▓ᾋѱѻ. 

ˠἒ‰╘ ̆ ▐͔ ♣ᶷʺ╥ ╥˸⁄ ͙ ḙ  ἹᴴἪ⁄Ἄ ҥ╪  ͙ ḙ ἹᴴἪ╖ᴛ  ὡ ′Ѥ ♣ ╙  χ  ᵢתּ

ụ‰ ַא Ϯ░ѱѻ. ╪ױ  ♣ ╘ Ựᴛ⇔ ͙ὥ ⁵װỎᵣ ῷѱג ᶘἛ, ♬ Ἓ, ἶҵ⁄ ҍ  ᾎ◑̓ ̆ˍ╥ 

╥ ⁄ʺשּ ̯⅝  .ҵӇ̆ ▓ᾋѱѻל 
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ᴛṙ , ᴛἝᾅ ▫ҿ , ₡  ҥ╪  ḓ ╪ᵑ ͙ḙ╖ᴛ  ₉  - ╪ ᶛӧ ˦╘ җ ╪Ữ ʺѫἛ╪ ῷѱג 

⁷░ѱѻ. ͐ ˠἒ‰́╥ ҍṨṪ╥ ͙‰()╘ ᴛⱡ ╥ ᶹװ, ẋ↔, ᾎʼ, ֿפ ̕ᵙ╥ ́ụ╙ ̆ˍ⁄˭ 

ᵮ˾ּתᵣ ╪ⱠѤ ל⅝ ╥Ợ ˺♬╙ ϿᵙѤ ˦╪ ῷѱג Ѿὣ ᶷ ᾒל  ▫ᴛ ♣ד  ─ ╪ ▓ᾋѱѻ(͎ᵝ 

2). 

 Ἓѫ, ᵾᾐױѹ ῼ̆ᵙּצ, ҥ╪   Ἕᾅ╥ Ḋל ()╥ ḛ♣╖ᴛ ╪Ⱡ ѻ‚  ἵᾅ╥ ҥ╪ ᵑ 

▫ҿ╖ᴛ ˺ ⁴ ˠἒ ᴛⱡ ╥ б╥ Ѿ́⁄Ἄ ᾔ ♠╬ ᴛἝᾅ ṪἍ, ─  ₉ , ẋ↔ ♠ ʺ 

ʺѫ Ɑᾋѱѻ. ╪ױ  ͙ὥ╘ ˠἒ ụ‰ ♣ḙ╥ ═Ἓ╙ ͙♠╖ᴛ ˌἐ ̆ ẋ↔╙ ♥ˁ  ὡ ▓Ѥ 

○◓ᴏ╙ ʺּ̆ת ▓ᾋѱѻ. 

 

͎ᵝ 2 ̆ˍ╘ ᴛⱡ ᵑ ᾒ Ѥ ̓♬⁄Ἄ ̓ҵ  ╬♠ ⅝ἵ⁄ ̕ᾔ╪ ′ᾋѱѻ. 

Ựᴛ⇔ ҵ̯₮ ˌШ╥ ᶛӧ ◑♩⁄ҵ Ṭ̯ ̆ ˠἒ ụ‰╘ ᾐ͙ὥ ⁄ ▓‡ ѻᵐ ˿Ⱡ Ṫ‒Ṓѻ ΅ 

Ӛ ⱨ ▓ᾋѱѻ. 

IT ᶉ ᵚᾅ ל⅝ ҥ╪  2017 Ṓ̆Ἄ⁄ ӻᵎᶔ ˠἒ‰╘ ѻᵐ 19 ˌ ụ‰ ַא IT ּת ╪ ─ᵑ 

תּ ᾋѱѻ[1]. 

ҥ╪  ‚̓ ᴛἝᾅ ṓ◌Ἓ╥ ͕˶ ̊ ⁄Ѥ Ợ ˿₅ʺשּ  ˞ᵙʺ Ӈ̆ ▓╖ᶒ, Ựᴛ⇔ ͙ὥ╙ Ợ↔  
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ԅ ʺ◑  ᶷⱠѤ ҥ╪ ʺ Ṩ ⁄ҵ Ṭ̯ ̆ Ӈ̆ ̯ⱳ Ӈּת Ώ╘  Ἄᴛ ѻᵐ ᾎᾅ ̓ 

ἵ ≢‡ Ⱡ  ʼ⁄ Ӈּת ΏѤ ˿↕ʺ ᵤѻѤ ˦░ѱѻ. ╪ ԅᶷ⁄ ˠἒ Ṩᶷ╥ ᵤ╘ ͙‰╪ ◓ לᴛ 

ҥ╪ ᶷⱠ()⁄ ҍ פֿ   ↕ᴎ ̆ ▓╖ᶒ, ╪Ѥ ═♠╪̆ ▫ҿ ӈ ̕ᵙ ḓ ṪἍ ᾎᾅ ()╙ ̯ ‒ᵣ 

˺  ὡ ▓ᾋѱѻ.  

KPMG®ʺ 2023 Ц ˠἒ ̕ᵙ▫ᵑ ҍỮ╖ᴛ ᾒᾎ  ἒᶷⱳỢ[2]⁄ ӻᵎᶔ ᴛⱡ  ̕ᵙ ♬Ṓ 

ᾎᾅ (PMIS), ̆ ͕ ḓ ͙ṕ ҥ╪  ṪἍ, Ẏӹ ♬Ṓ ᶛҨᵠ(BIM)╪ ᴛⱡ ╥ ROIᵑ ˌἐ  

ʺѫἛ╪ ʺ◑ и╘ ˦╖ᴛ Ϯ Ϲᾋѱѻ(͎ᵝ 3). 

 

͎ᵝ 3 ˠἒ Ợ ̕ᵙ▫ᵑ ҍỮ╖ᴛ  ἒᶷⱳỢ: ▫ṕ ᴛⱡ ⁄Ἄ ʺ◑ и╘ ▫ 

ὡ╫ᵉ(ROI)╙ Ⱡ̑ Ѥ ͙ὥ╘ ᶴ″▀ͥ⅝? (▫ᴮ [2] ͙ר). 

ҥ╪ ᵑ ẋּנѱᾅ ᴛἝᾅ⁄ Ѥ ˦̓ ̕ᴐӈ ᶷⱠ⁄ ҍ  ˺ ╘ ̆ Ṓᵑ Ṓ♬ ╥פֿ ̆ 

♠♥  ҥ╪  ᾏ╙ Ợ↔ ᶒ ҥ╪ ᵑ ỸἛ, ♇◑, ṪἍ ḓ ᵙ Ѥ ҥ ̓♠╬ Ḣḹ╙ ♠↔ Ѥ 

˦░ѱѻ. 

ҥ╪ ╥ ʺ ⁄ ҍ  ͵Ҁ╛╖ᴛ ѻ‚  ụ‰⁄Ἄ Ợ▀ᴛ ӈ   ᵙ ╪Ἢ̓ ṓ◌  ̕ᴮ♠ ̕ᵙ 

̯ⱳ⁄Ἄ Ḻ‡Ϯ̆ ▓ᾋѱѻ. ҍᾐ ♬Ṓ ῷ ⁄ ҍ  Ựᴛ⇔ ♪͐ Ḣᾏ╙ r ө‡ ͙ ‰╙ ҍ♠╬ ҥ╪  

͙ ᾔאַ ‰╖ᴛ ḕσᾎ Ѥ ҥ ♩╙ ᵭ ̆ ▓ᾋѱѻ. ⱳᵣʼ ɣ ἒ ‰́ҵ ╪ Ѿ́ᵑ Ḟῷ ♩ֿב♠╬ Ӱּת  

בֿ ⁄Ἄ ᶛӧ ͙‰⁄ ₅ ╙ Ḉ Ѥ ֿב♬  Ӱּת  ᶘ╖ᴛ Ϯῷʾ ˦░ѱѻ. 
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ҥ╪  ͙ḙ ẋּנѱᾅ ᴛἝᾅᴛ╥ ♣ ╘ ὺּת Ώ╙ ˦░ѱѻ. ᵤ╘ ͙‰╪ ˿₅ֿב╪ 

╪ҥ ⇔ױᾅה  ︡ ╙ Ợ↔ ⁴ ═Ἓ̓ ẋּנѱᾅ Ἓ◑╙ ˌἐ Ѥ Ḣḹ╙ Ữ ╪  תּ

ᶣ ͙ ԅᶷ⁄ ‡ᴎ∑╙ ˷╙ ˦░ѱѻ. 

╪ ╘ ♬Ṓʺ ẋּנѱᾅ ᴛἝᾅ╥ ═Ἓ̓ ּתἶ ̋ ѫἛ╙ ˺ ♬ Ѥ ᾔ ♣ר ▫∟╪ Ӈ̆ ▓Ѥ ҥ╪ ╥ 

Ἕ́ᵑ ̯ ѱѻ. ♬Ṓ╥ ͕ἶ  Ἓ◑̓ Ζ ͙‰ө╘ Ựᴛ⇔ ҵ♣⁄ ֹוᶔ ̆ ▓ᾋѱѻ. Ӱּת  

ᾅנ ᶉ╪Ἢ╘ җ ╪Ữ ┬ ‡ʺ ῷѱג ὡʺ Ӈ̆ ▓ᾋѱѻ. 

 

 

͎ᵝ 4 ҥ╪ ₮ ᴛἝᾅѤ ̯ ╥ ͙ ░ѱѻ. 

ṉ ╙ ╪ ѻѤ ˦╘ ṓ◌  ˌШ╙ ʼѾ  Ѿ‡ᴛ ἒᶘ  ὡ ▓‡‒ ѻѤ ֽ░ѱѻ. ͎ᴅ͙ ԅᶷ⁄ ╪ 

╘ ♪͐ ͙ ή⇔ …‡ᴛ ῠ⁴Ɑ╖ᶒ ᾔ ˌШ╙ ᶘ ˭ ἒᶘ ͙ ─  Ṋ  Ⱡ▬ӈ ♇▫╥ ừ ₮ 

Ζ Ⱡ̑Ӌѱѻ. ╪ױ  ҵ ,  ḓ ᾎʻ Ѥ ╬ᾏ╥ ◑Ṉ╙ ′ ̆ ╪♣⁄ ╪ױ ◌Ⱡᵑ Ўᶴ ṓל  ˭ 

Ỹʻ Қ Ợזөҵ ▫ᴮᵑ ╪  ὡ ▓ҵᴜ ἒ́Ӈ‴ᾋѱѻ. ╪ ╥ ᶛӧ ừ , ҵ  ḓ ͎מ ╘ ♇▫ʺ 

Ш╙ ᾎʻˌ ⅝ל ᵣӧ ˦╖ᴛ, ṕᶷ⁄ ἒᶘӈ ♪וֹ ͙ ─  Ṋ  ̆ΌӇ‴ᾋѱѻ. 

Ợֿב  ◑╘  ᵡӰ ᵦṒѻ ʺ ʺ ▓ᾋѱѻ[3]. 

- ᴆӥ R. ḲϮӥ, ₅̰ ▀ױᾅ ᴆ╪ , 1927Ц. 
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╪ᴝ̓ ᾒᶴᵑ ⁷˺ ͙ ─  ͤ╘ ᴛ͎מḒ ּתᾏ ′╪ҵ ἹᴴἪ╙ ˌḛ  ὡ ▓Ѥ ╬̑ ּתѫ ҵ̯(  

…‡ ᶛҨ)ᵑ Ợ↔ ѱѻ. ᾒ↔♠╬ ▫ᴮᵑ ּת ̆ ҥ╪ ᵑ Ợ↔  ᾒⱠ ▬‰⁄ җ ̕ᾔ╪ ▓ѻᶔ  Ḵ  

ἵˌ ṨṪ╙ ˠЎְ̆ ̯ ♠╬ ₉Ⱡ₮ Ợᴗ⁄ ҍ  ἒᶘ╪ ᾎ▬ӇѤ ╥ ӎ Ḵ  ṨṪ╖ᴛ ḕᴛ Е‡ʾ ὡ 

▓ᾋѱѻ. 

ѹ ḓ LLM(ҍ͋ᶛ …‡ ᶛҨ) ҵ̯⁄ ҍױ ᵾᾐ ,(ѫתּ ̑╬)ᵣ ▀ḙ♠╖ᴛ AIתּ Ϯתּ   ͙ҍᵑ ּת 

ᵡἝ⅝. ‚ֿפ╥ ░ᴏ ҥ╪ Ⱡ⁄ ҍל ₮  ͤ╘ ╪ ʺ ′╖ᶔ ʺ◑ ֿבṒӈ ῼ̆ᵙּצҵ ᾐᴧ  ὡ ▓̆ ╥Ḉ 

▓Ѥ ˺̓ᵑ Ⱡ̑  ὡ ′ᾋѱѻ.  

Microsoft CEO Ợ ῷ ϮҨגѤ 2025 Ц  ╬ּ̑תѫ╥ ˞  ─ ⁄ ҍ  ˿̆ ᶒ [4] ◓╥ 

̓ҍ̛̆ᵑ ҇  ˞ ̓ ẋ̪ ᾋѱѻ. ͎Ѥ ♠♥  ͐˞ ′╪ AGI(╬̑ ▀ḙ ּתѫ) ╪♬ ⁄ 

ҵҀ ѻѤ ל◑╘ "ᶴ╥Ḉ תּ   ⱳ▬"╪̆ג ˆⱳ ѱѻ. ϮҨגѤ ╬ּ̑תѫ()╥ ֿב♬  

Ἓ̑╘ ┬ ‡ᵑ ּתϮ ˭ ˆⱳ ͙ṒѻѤ ͒ᴛḶ GDP Ἓ◑⁄ ҍ  ͙⁴ҵᴛ ♬ ‒ ѻ̆ 

ḋᾋѱѻ. 

Ựᴛ⇔ ͙ὥ̓ ˌШ⁄ ҍ  ᶛӧ ┬ ‡ Ӛ⁄Ѥ ҥ╪ ◑Ṓ ╙פֿ  ͙ ─  ṓ◌ ̆ ӧ ▬‰, ẋּנѱᾅ 

ᴛἝᾅ╥ ᵰˌṉὡ  ḓ ᾒⱠ ▬‰⁄ ҍ  ҵ̯╥ ♠↔╪ ὦ‡ ▓ᾋѱѻ. 

ҥ╪  ͙ḙ ♪͐ Ḣᾏ╘ ѻ⇔ᴛӥ ˞Ϯ ̯ᵰ  ὡ ▓Ѥ Ⱡ ╪ ῷѷѱѻ. ḙӥᾎ ̯ ‒ 

Ѥ ♣ר░ѱѻ. ͙Ⱶ ᴛἝᾅ₮ ᶷⱠᵑ Ựᴠ˭ ḕגṒѤ ˦⁄Ἄ ᾎ▬ ⁴ ἐ  Ḣ ╖ᴛ 

♥Ⱡӈ ∑ֹו▐╪ ⅝ ѱѻ. 

ἐҵ♠╬ ἵ ≢‡ ˌḛ▫₮   ᵙ ╪Ἢ ͕̑‰ Ѥ ҥ╪  ͙ḙ ♪͐ Ḣᾏ╪ ͙Ⱶ ẋּנѱᾅ ᶛҨ⁄ 

─ ╪ Ӈ͙ ԅᶷ⁄ ˠἒ ‰́⁄Ἄ ṉ ᶣ תӇּ ╪בֿ⁪ ╥  ˦░ѱѻ.  

ˠἒ‰̓ Ҁᵙ ▫ҿ ₮ ˉ╘ ѻᵐ ụ‰╘ ╪Ḉ ֿ͕ב♠╪̆ ̢♠╬ ṉ ᵑ ˷̆ 

▓╖ᶒ Ӱּת  ♣ ╪ ḛ בֿ  Ӈ̆ ▓ᾋѱѻ. ɣ ἒ ͙‰╘ ᾐἶ ̆ Ѿ ˭ 

ҍ╞ ‒ ѱѻ. Ḋ  ͙‰╘  ṒỮ╙ ♇ל ,ᵣתּ▓ ὡ ╙‫ Ѥ ͙‰╘ ᾔʻ  

─ ╙ ˁὡ ‒ ѱѻ. Ӱּת  Ợֿב╪ ╪ ‰́⁄ ʺⱨ₣ ˶ṉ╙ Ỹʻ  ṒἝ⅝[5]. 

 

- Ἕ́ ˿Ⱡ ᴀ Ṓ̆Ἄ ˠἒ╥ Ḉמ Ἓ, 2016 

Ựᴛ⇔ ♪͐ Ḣᾏ╥ ͙ ₮ ╪♩╙ ♠ᾎ⁄ ╬ᾏ Ѥ ͙‰╘ ּתἶ ʺѫ  ˿☺ ↕─ᵑ Ṓ ̆ ҍ  ḿҗ╥ 

ἹᴴἪ⁄ ╥Ⱶ ♣Ώ̆ҵ ḛ תּ ̆ Ἓ◑  ὡ ▓ᾋѱѻ. 
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╪ ╘ ѻʺ₡Ѥ ♬Ṓ Ӱּת ╥ ↕ᵑ ͏ṓ  Ỏᵣ ῷѱג ╪ᵑ לҵ  ὡ ▓Ѥ ͙ ░ѱѻ. ╪ 

⁄ἌѤ ‰́╥ ⁄ ҍ  ṪἍỎᵣ ῷѱג Ựᴛ⇔ ˠἒ ᾎҍ╥ ᵙҗʺ Ӈ͙ ─  ᴛἝᾅ₮ ẋּנѱᾅᵑ 

◓̆ ̆ ◓̯Ἓ ⁴ ♣ᶷἛ╙ Ữᾎ ͙ ─  ̯ ♠╬ ̾◑ Ợ ҵ ╬  ὡ ▓ᾋѱѻ. 

ˠἒ‰╥ Ӱּת  ḈמѤ Ѿὣ  Ựᴛ⇔ ͙ὥ̓ ᴛ͎ע╙ Ợ↔ Ѥ ˦╪ ῷѱג ҥ╪  ᵙ₮ ẋּנѱᾅ 

ᶛҨ╙ ͐ṕ♠╖ᴛ ◓̆ Ѥ ˦░ѱѻ.  

̈́ỢѤ ╪ױ ṉ ♠ר♣  ⁄ ҍẋ ̆ ▓Ϯ⅝?



i  |   ᶜ  

 

 

ᶙ  

 

ἲˉ ................................ ................................ ................................ ................................ .........................  1 

ᶙ  ................................ ................................ ................................ ................................ ..........................  I 

II ṥṧ  ♣ ›Ἁ ӭּק  ᶕּ͢ק: ˝Ἇ ṧ‎›Ἁ ♩ṏʷ ּש  ḟḶ ................................ ................  2 

◑ 2.1. ˠἒ ụ‰⁄Ἄ ҥ╪ בֿ ╥↔   ................................................................................................ 3 

ˠἒ Ṫ‒ ҥ╪  ᾎҍ╥ Ỹ ...................................................................................................................... 3 

♩ ₮ ᴴᾅ⁄Ἄ Ӱּת  ͙ὥּͥ4 ........................................................................................................ת 

ҥ╪  ͙ḙ ˿ ╙ ─  ҵ̯ᴛἌ╥ ᴛἝᾅ .......................................................................................... 5 

ˠἒ ̑♬ ♬Ṓ Ӱּת  .............................................................................................................................. 8 

◑ 2.2. ҍ ˠἒ╥ ͙ὥ ḓ ̕ᵙ ᾎᾅ  ................................................................................................. 11 

Ӱּת  ᶘ̓ ᶛӢ  MRP/ERP╥ Ӯ◑ -ᾎᾅ  ..................................................................................... 11 

ҥ╪  ̕ᵙ ᾎᾅ : ҥ╪  ᵡ╪ѹṨ  ẋּנѱᾅ ̓Ⱡּͥ13 ................................................................... ת 

͙‰ ͌Ợ : ҥ╪ ʺ ẋּנѱᾅ ᴛἝᾅ⁄ ⁷˺ӇѤ Ḣḹ ................................................................... 18 

◑ 2.3. Ӱּת  ᶘ̓ ҥ╪ ╥ ḛ♠ ּ21 .......................................................................................... ʺש 

בֿ Ѥ ᶹ˺ᴛἌ╥ ҥ╪  ṯ╥ ᾎ▬ ..................................................................................................... 21 

ҍ ͙‰⁄Ἄ ỸἛӇѤ ҥ╪ ╥ ‚╘ ѻ╛̓ ˉᾋѱѻ. ....................................................................... 23 

ҥ╪  ᾅ ᵙּת ẋ↔: ˿ Ⱡ♠ ᶔ ........................................................................................................... 25 

ҥ╪  ♠╥ ♣ἐ: ҥ╪ ╥ ‚⁄Ἄ ╥Ḉּͥ27 .................................................................................... ת 

ѻ╛ Ѿ́: ҥ╪  ╪ᴝ⁄Ἄ ᾒֿפ♠╬ ṉ ᴛ ........................................................................................... 29 

III ṥṧ ˝Ἇ ‭˾ʷ Ң╧ ................................ ѡ ḟḶקẓּ ‹ב  ................................ .................  31 

◑ 3.1. ҥ╪   ḓ Ợ▀ᴛ .............................................................................................................. 32 

ҵ̯ʺ ᵤ╙ὡᴜ ẋּנѱᾅʺ җ ═♠▀ͥ⅝? ....................................................................................... 32 

ҥ╪  Ợ▀ᴛ₮ ͎˦╪ ͙‰ Ἓ̓⁄ Ḉ Ѥ ₅ .................................................................................... 34 

╪ṓ ḓ ҥאַ ╬ Ṩⱴ()╖ᴛ פֿ   Ṭ ╥ ˺̓ .................................................................................... 38 

╥Ợ ˺♬⁄Ἄ ╥˸╥ ─ Ἓ ֞Ѥ HiPPO ................................................................................................ 40 

ẋּנѱᾅ ᴛἝᾅ╥ ṓ◌Ἓ̓ ⁵ҿἛ╥ ּתἶ♠╬ ּ43 ......................................................................... ʺש 



ii  |   ᶜ  

 

 

ˠἒ Ṫ‒╥ 4  ụ‰ ᶘ (╬җᾅ ᵙ 4.0)̓ 5  ụ‰ ᶘ(╬җᾅ ᵙ 5.0) ..................................... 46 

◑ 3.2. ҷ╙ ֿפἌᴛ ḕξ̆ ṓ◌Ἓ╙ ת░ѱѻ. .................................................................................. 50 

ỸụἛ Ữ╙ ʺᴛᵢѤ ַאṓ ӥ₮ ὅ♠╬ ᾎᾅ  ............................................................................ 50 

Ợ▀ᴛ⁄Ἄ Ѿ▀ ҥ╪  ≢‡ ↕ᾅᴛ ...................................................................................................... 52 

 ᾅ ᵙּת ᾎᾅ ╖ᴛ AI ⁄╪♣ ᴛ╥ ♣ ♣╪⁄ ∟תּ   ............................................................ 55 

ҥ╪  ὡ︡⁄Ἄ ╥Ợ ˺♬ּͥת: ▫ҿ ᴛ ʺѤ ͝ ................................................................................... 58 

ѻ╛ Ѿ́: ҷ╙ ̕ᵙ ʺѫ  ᾎᾅ ╖ᴛ ♣ ͙ ............................................................................... 60 

IV ṥṧ ˝Ἇ ẈּכѮᾂ ᴘἚᾂ╢ Ң╧  ᴃ▄−  ................................ ................................ .......  62 

◑ 4.1. ̯Ἓ ҥ╪  ┬  .......................................................................................................................... 63 

ˠἒ ‰́⁄Ἄ ʺ◑ ַא⅝  ҥ╪  ┬  .................................................................................................... 63 

̯ⱳ ӈ ҥ╪  .......................................................................................................................................... 67 

́̕  ҥ╪ ḽ╪ᾅ RDBMS ḓ SQL ᵙ …‡ ....................................................................................... 69 

SQL -ҥ╪ ḽ╪ᾅ╥ ᵙ ḓ Ựᴛ⇔ ᴈӥ ............................................................................................ 72 

ẋ♬  ҥ╪  .............................................................................................................................................. 74 

ᾅ  ҥ╪ : ẋ♬  ҷ̓ ♬  ҷ Ợ╪ y ........................................................................................ 75 

ḙ♬  ḓ Ѣᾇ ˭ ̯ⱳ ӈ ҥ╪  ......................................................................................................... 77 

͙ ♠ ҥ╪  ḓ ͎ ╞↔ ........................................................................................................................ 78 

CAD ҥ╪ : ἒ́Ṩ  ҥ╪  80 .................................................................................................... תּͥ◑♇ 

BIM(BOM) ̩ Ш╥ Ӯ◑() ḓ ᴛἝᾅ⁄Ἄ╥ CAD Ợ↔()......................................................................... 84 

◑ 4.2. ҥ╪  ⱳ  ḓ ̯ⱳ  .................................................................................................................. 91 

ˠἒ ụ‰⁄Ἄ ҥ╪ ᴛ ᾎᾅ  ↕͙ ..................................................................................................... 91 

ҥ╪  ṉ : ᾐ ẋּנѱᾅ ṪἍ╥ ַא⅝  ҍ ....................................................................................... 95 

ҥ╪  ᶛҨ: ҥ╪ ╥ ́̕ ḓ ⅝ἵ ʼ╥ ́̕ .......................................................................................... 98 

Ҷ♩ ᵶ̓ Ӱּת  ᴛἝᾅ⁄ Ḉ Ѥ ₅  .......................................................................................... 103 

ˌḢ  ᵶ╪ Ӱּת ⁄ ҍ  ♪͐ Ḣᾏ╙ ḕξ̆ ▓ᾋѱѻ. ............................................................. 107 

♣ ▐ѻױ : ₡  ἵᾅ ἵ ≢‡ ͕̑‰  Ḥ ᾎҍ╥ ꜙᵦ ........................................................ 109תּ 

̯ⱳ ӈ ₡  ҥ╪ : Ӱּת  ᾐ╥ ҍ ............................................................................................. 112 

◑ 4.3. LLM ḓ ҥ╪  ᵙ ḓ ẋּנѱᾅ ᴛἝᾅ⁄Ἄ╥ ⁵  ............................................................ 115 



iii  |   ᶜ  

 

 

LLM Ḣ: ChatGPT, LlaMa, Ḉᾅ ᴛӥ, Ӷᾎ ,ו , ≥, ͎ ᴛ  ҥ╪  ᴛἝᾅᵑ 

▫ҿ ѱѻ. ........................................................................................................................................... 115 

ҍ  LLM …‡ ᶛҨ: ▬ҿ Ḣᾏ ................................................................................................................ 116 

Ḋˁ  Ợ ҥ╪ ⁄ ᴛ  LLM Ợ↔ ...................................................................................................... 119 

Ợ Ͽ AI ╥ ᶛӧ ̾  ḓ ▫  LLM Ḥ  Ḣḹ ...................................................................................... 121 

RAG: ּתѫ  LLM -͙ ‰ ҥ╪ ⁄  Ἕᾅ  ὡ ▓Ѥ ‡ᾎᾅ  ........................................................... 124 

◑ 4.4. ILM ∟תּ ╙ Ѥ ῷ╪Ӱ‡ ḓ  ᴛ͎מḒ ṉ˿ Ợ ........................................................ 127 

IDE ἐ : LLM ᾒ Ṩ  ẋּנѱᾅ ἹᴴἪּͥ127 ....................................................................................... ת 

LLM ∟תּ ╙ Ѥ IDE ḓ  ᴛ͎מḒ ṉ˿ Ợ  .............................................................................. 130 

Python ѻᾅ: ҥ╪  ▬‰⁄ ′‡ἌѤ Ό Ӊ ҵ̯ ............................................................................... 131 

DataFrame: Ḹ↔  ᾏ ҥ╪  ᾏ ..................................................................................................... 135 

ѻ╛ Ѿ́: ּתἶ ʺѫ  ҥ╪  ᴆ▐√  ̯  .................................................................................... 139 

V ṥṧ  Ң╧ רⱭּ :וֹ  , ̬ Ɑ , ᶘҥᵝ ................................ ................................ ...................  141 

◑ 5.1. ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ  ............................................................................................ 142 

ᶷἌ, PDF, ͎ ᵝ ḓ ᾅ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ Ḣḹ Ḥ↕͙................................................ 142 

PDF -ʊ Ἄᵑ ᴛ ṉ Ѥ ₉ᾎ ............................................................................................................. 144 

JPEG, PNG ╪Ḉּתᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ͙ ................................................................................ 147 

ᾅ  ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ͙ ....................................................................................... 150 

CAD ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ  (BIM) ........................................................................................ 153 

CAD ἹᴴἪ ͕̑‰ ө╪ ̯ⱳ ӈ ҥ╪ ᴛ ╪ҿ ̆ ▓ᾋѱѻ. ...................................................... 158 

◑ 5.2. Ṫᵆ ḓ : ˠἒ ҥ╪ ᵑ ─  ̑  …‡ ............................................................................. 162 

╥Ợ ˺♬╥ ἶҵѤ ҥ╪  ѱѻ .............................................................................. 162︡גҀ גӻ ⁄פֿ 

ҥ╪ ר   ḓ  .............................................................................................................................. 163 

Ӱּת  Ữ  ⇔↔Ἓ╘ ⅝̯ Ợ ⁄Ἄ ᾎ▬Ӌѱѻ. ................................................................................. 166 

̑ ╥ ̯Ἓ …‡: Ӱּת ᾅנ  ᶉ╪Ἢ⁄Ἄ Ṫᵆ▫╥ ⁵  .............................................................. 169 

ᵡᾅ ᵶ, ₩ѱ ᾅ, ┬ѱמ ᾅ: Ṫᵆ ᾎᾅמ ,ᾅמ בֿ ╥  .................................................... 172 

◑ 5.3. ҥ╪  ᶛҨᵠ ḓ ἡ  ₡Ẅ ⁞ἒ׳ᾅ ....................................................................................... 178 

ҥ╪  ᶛҨᵠ: ̩ Ш♠, бᵙ♠, ʋ ᵙ♠ ᶛҨ ........................................................................................... 178 



iv  |   ᶜ  

 

 

ˠἒ ᾅ ⁄Ἄ╥ ᾒ↔♠╬ ҥ╪  ᶛҨᵠ........................................................................................ 182 

LLM ╙ Ợ↔ ⁴ ҥ╪ ḽ╪ᾅ ᵣө͙ ................................................................................................... 185 

ҥ╪  ᶛҨᵠ ♣ᶷ ἡ (CoE) ................................................................................................................. 187 

◑ 5.4. ⅝̯ Ợ ╥ ́  ḓ ♬Ṓ ˤּ191 ............................................................................................... ש 

⅝̯ Ợ  ὡ︡ ḓ ṪἍ: ᷾ѱ ╪Ἢ╙ ̯ⱳ ӈ ҥ╪ ᴛ ṉ ͙ ................................................. 191 

ᴛἝᾅ ὣἌҵ ḓ ˌШ♠ ᴆ▐√ ╥ ═Ἓ ................................................................................... 195 

̯ⱳ ӈ ⅝̯ Ợ  ḓ RegEx ♬͋ᾏ ....................................................................................................... 197 

ҥ╪  ὡ︡ ╬ ᴛἝᾅ↔ ................................................................................................................... 203 

ҥ╪  ˤּש ḓ ˤּ206 .......................................................................................................................... ̓˺ ש 

╬ ˺̓ ᾎʻ  ....................................................................................................................................... 211 

ҥ╪ ˤỢ()₮ ╬ʼ Ỹ פֿ  ╥ ⅝Ἓ ẋ̪ ....................................................................................... 213 

ѻ╛ Ѿ́: ҥ╪ ᵑ ♬  ́ụ̓ ́ ╖ᴛ ♣ ͙ ......................................................................... 215 

VI ṥṧ Ẉ↑ Ḑ ᾋʹ ˾Ợ: ˝Ἇ ᴘἚᾂ› Ң╧   ................................ ................................ .. 217 

◑ 6.1. ˠἒ ᴛⱡ ╥ ẋ↔ ́ụ ḓ ˸♠ ........................................................................................... 218 

ˠἒ ͙ṕ Ợ : ὡװ, ẋ↔ ḓ ᾎʼ ♬ ͙ ........................................................................................... 218 

ᴛⱡ  ₉Ữ ẋ↔ ́ụ Ḣḹ .................................................................................................................. 220 

ᵙἵᾅ ͙ḙ Ḣḹ ∟ʺ ́ụ ḓ ˸♠ ˠἒ ַ220 ........................................................................................... א 

ˠἒ ᵙἵᾅ ҥ╪ ḽ╪ᾅ: ɣ ἒ ▫◓ ḓ ̑Ợ ᴛ͎ ........................................................................ 221 

́ụ ︡ ḓ ᵙἵᾅ ͙ḙ⁄ ӻᵐ ▬‰ ẋ↔ ♬ .................................................................................... 223 

ꜙ ᴛⱡ  ẋ↔ ụ♬: ˸ ♠⁄Ἄ ₉ụּͥ228 ......................................................................................... ת 

◑ 6.2. ὡװ ụ  ḓ ˸♠ ḓ ▀♬ ▫ҿ ỸἛ .......................................................................................... 232 

3D⁄Ἄ 4D ḓ 5Dᴛ ╪ҿ: ♠ ḓ ♬ג ♠װḈ  Ợ↔ ...................................................................... 232 

5D ἶἛ ḓ CAD⁄Ἄ ἶἛ Ṗᵊ ʺⱨ₡͙ ............................................................................................... 232 

QTO ὡװ ╪ ₡ : ἶἛṊᴛ ᴛⱡ  ҥ╪  ͎ᴹ ͙ .............................................................. 236 

LLM ḓ ̯ⱳ ӈ ҥ╪ ᵑ Ợ↔  QTO ▫ҿ  ...................................................................................... 242 

Excel ᾅ ᴆӥᾎ ╥ ͎ᴹ ͋ ╙ Ợ↔ ⁴ ♣  ᴛⱡ ╥ QTO ́ ụ ............................................. 246 

◑ 6.3. 4D, 6D -8D ḓ ╪ụ ἵ Ḥ  ụ COǢ ................................................................................ 253́ װ

4D ɒ Ҩ: ᾎ̑ ˸♠⁄ ᾎʼ  ............................................................................................................... 253 



v  |   ᶜ  

 

 

∟ʺ ҥ╪ ᵑ ͙ḙ╖ᴛ  ˠἒ ▀♬ ḓ ▫ҿ  .................................................................................... 254 

◑ӈ ἶἛ ᴆ╪‡ 6D -8D: ⁄Ўּת ═Ἓ⁄Ἄ Ό♣ Ṓ◑ּͥ256 ............................................................. ת 

DPǢ!♬ ḓ ˠἒ ᴛⱡ ╥ ╪ụ ἵ Ḥ  ụ .......................................................................... 259́ װ

◑ 6.4. ˠἒ ERP ḓ PMIS ᾎᾅ  .......................................................................................................... 264 

ˠἒ ERP -́ ụ ḓ ˸♠╥ ₉⁄ ҍ  ᾎᾅ  ............................................................................................ 264 

PMIS: ERP ₮ ˠἒ ◑╥ ַאʼ▫ ........................................................................................................... 270 

͙, ╪╫, ̆ ᵞἛ ḓ ᶘἛ Ṩⱴ  ERP╥ ᶘἛ ḓ PMIS ................................................................... 271 

ὅ  ERP ᾎҍ╥ ꜙᵦ /PMIS: ˠἒ ‰́⁄ Ựᴛ⇔ ♪͐ Ḣᾏ╪ ⅝ ѱѻ. .................................... 274 

ѻ╛ Ѿ́: ᴛⱡ  ҥ╪ ╥ ═♠╬ Ợ↔ ......................................................................................... 276 

VII ṥṧ  CAD Ḑ BIM: ˝Ἇ ṧ‎ Ἇ˾ Ң╧ ╢ ᵞ , ᾏ Ḑ ḅכ ................................ ................  280 

◑ 7.1. ˠἒ ụ‰⁄Ἄ BIM- ˌШ╥ Ӯ◑ ............................................................................................... 281 

BIM ╥ ⁵Ợ ḓ CAD- ḿҗ╥ ᵡ  ˌШ╖ᴛ ₡  BIM ................................................................ 281 

BIM╥ ᾒ:  ҥ╪ ḽ╪ᾅ ҍᾐ ὅ  ᶛӢᾏ ᾎᾅ  Ợ↔ ........................................................ 285 

ˠἒ ‰́⁄Ἄ ₡  ᵶ IFC╥ Ӯ◑ ...................................................................................................... 287 

͙ ♠ ‡⁄ ӻᵐ IFC ᾏ ᶷⱠ ....................................................................................................... 290 

╥Ḉᴝ ḓ ₣ ᴛּל תⱠ ̯Ἓ⁄ Ӯ◑ ..................................................................................................... 293 

ᾎᵲ  ͙ὥ╪ ˠἒ ‰́⁄Ἄ ͙ҍ⁄ Ṩ╞ ᶣ תּ Ѥ ╪┬ ................................................................. 295 

◑ 7.2. ὅ  ᴛⱡ  ᾏ ḓ Ữ  ⇔↔Ἓ ᶷⱠ ............................................................................... 299 

ὅ♠╬ ҥ╪ ₮ ỸụἛ ♇ : CAD ụ‰╥ ᵢѻᵐ ̊ᶜ (BIM) .......................................................... 299 

CAD ᾎᾅ  ʼ Ữ  ⇔↔Ἓ╥ ᾐ  ......................................................................................................... 301 

USDᴛ ╪ҿ ḓ ἝṨ ҥ╪  m ................................................................................................................. 306 

◑ 7.3. ˠ ╥ ͙ : ἐ⁄Ἄ ░Ḣ Ḉ  311 ....................................................................................... תּͥ

ἐ╪ ҷ╪ ӇѤ ὣʼ ֞Ѥ Ẏҗ⁄˭ ּת₡ᶉ ᵙʺ ⅝  ╪┬ ............................................................. 311 

╪Ἄ Ṗᵊ╖ᴛ: ᶔ♠̓ Ṗᵊ╪ ҥ⁄╬ג ʺ ӇѤ Ḣḹ ......................................................................... 312 

ᶉᾎ, USD ḓ ѻʻ ╖ᴛ ╪ҿ: ּת₡ᶉ ᵙ⁄ ἢᴆ╪Ἢ Ợ↔ ............................................................ 314 

LOD, LOI, LOMD - CAD╥ ̆┬ Ṫᵆ ἝṨ ♬Ṓ (BIM) ............................................................................. 316 

Ựᴛ⇔ CAD ר(BIM) - AIA, BEP, IDS, LOD, COBie ................................................................................ 318 

◑ 7.4. ἒ́ ᵰˌṉὡ  ḓ CAD ▬‰╙ ─  LLM Ợ↔ ....................................................................... 323 



vi  |   ᶜ  

 

 

CAD ҥ╪ ╥ ̆┬Ἓ⁄ ҍ  ʻ (BIM): ṪἍ ḓ ˌḢ  ᵶ╖ᴛ ʺѤ ͝ ......................................... 323 

ᵰˌ ṉὡᵑ  ἒ́: CAD ḓ BIM╥ Ḉ326 ........................................................................................... מ 

ἒ́ CAD ҥ╪  ᵙ ᴛἝᾅ⁄Ἄ LLM ╥ Ӯ◑ ................................................................................. 329 

LLM ḓ Pandasᵑ Ợ↔  DWG - ▀╥ ▫ҿ ṪἍ ................................................................................. 332 

ѻ╛ Ѿ́: ὅ  ᾏ⁄Ἄ ˌḢ  ҥ╪ ᴛ ♣ ͙ ......................................................................... 338 

VIII ṥṧ Ң╧  ͖Ḗ ╢ở ˷♩, ṧἊ, ■Ҽ  Ḑ ᵻᾍ שѶ ................................ ................................  341 

◑ 8.1. ҥ╪  ṪἍ ḓ ҥ╪  ͙ḙ ╥Ợ ˺♬ ....................................................................................... 342 

╥Ợ ˺♬╥ ᵙἵᾅᴛἌ╥ ҥ╪  ........................................................................................................... 342 

ҥ╪  ᾎʻ : ╪ ₮ ╥Ợ ˺♬╥ ⁸Ὅ ................................................................................................. 346 

KPI ḓ ROI .................................................................................................................................................. 348 

ҍᾎṒӥ ḓ ҍᾎṒӥ: ̓♠╬ ̕ᵙᵑ ─  ᶉ ᵚ ᾎʻ  ................................................................. 350 

ҥ╪  ṪἍ ḓ ֿפᶷ╥ ͙ὥ ...................................................................................................................... 352 

◑ 8.2. ὡ▬‰╪ ⅝ ′Ѥ ҥ╪  ᵒ: EPL╪ ⅝  ╪┬ .............................................................. 355 

ETL ▫ҿ : ẋ↔ ♥ˁ ḓ ҥ╪  ᵙ ἶҵ Ữ .................................................................................... 355 

ETL : ҥ╪  ὡ︡............................................................................................................................... 359 

ETL Transform: ┬ Ἓ ˤỢ ḓ ṉ  ͋  ♠↔ ...................................................................................... 362 

ETL ᴛӥ: ˺ ̓ᵑ ₮ ͎מ ᴛ ᾎʻ ѱѻ. .................................................................................. 365 

ETL ᴛӥ: PDF ʊ Ἄ ▫ҿ ỸἛ .................................................................................................................. 370 

ETL Load: FPDF⁄Ἄ ᶷἌ ▫ҿ ỸἛ ...................................................................................................... 372 

ETL Load: ѻᵐ ᾎᾅ ╖ᴛ╥ Ṓ̆ ḓ ᴛӥ ............................................................................................. 377 

LLM ╙ Ợ↔  ETL : PDF -ʊ Ἄ⁄Ἄ ҥ╪  ᾎʻ ͙ ........................................................................ 378 

◑ 8.3. ▫ҿ ETL ḽ╪‡ ( ╪  384 ............................................................................................... (╬ג

╪ ╪ҿ ETL ḽ╪‡ ҥ▫ :╬ג  ................................................................................................... 384 

╪ ↔ETL LLM╙ Ợ- ╬ג  ҥ╪  ┬ Ἓ ˤỢ ᴛἝᾅ ............................................................. 388 

╪ ETL: CAD⁄Ἄ ᴛⱡ- ╬ג  ⅝ἵ╥ ҥ╪  ḓ ♬Ṓ ╬ (BIM) ............................................. 391 

◑ 8.4. ETL╥ ₡ ᾅ ᴆ╪Ἢ ḓ √ ᴛ: ᾒ↔♠╬ ἹᴴἪ ............................................................ 397 

DAG ḓ Apache Airflow: √ ᴛ ▫ҿ  ḓ ₡ ᾅ ᴆ╪Ἢ ............................................................... 397 

ῷ  ⁄‡ ᴛ↕: ETL ▫ҿ ⁄ ҍ  ᾒⱠ   ᵙ ╪Ἢ ................................................................... 398 



vii  |   ᶜ  

 

 

↕ג  ḓ ҥ╪  ṉ ╙ ─  Apache NiFi ............................................................................................ 403 

n8n ᴛ↕ ӥ, Я ӥ ᴛἝᾅ ₡ ᾅ ᴆ╪Ἢ .................................................................................... 404 

ѻ╛ Ѿ́: ὡҿ ▬‰⁄Ἄ ṪἍ ͙ḙ ἹᴴἪ╖ᴛ ♣ ͙ .................................................................... 408 

IX ṥṧ ˝Ἇ ׂש Ң╧  ♄◌ Ḑ ̒ᵖ ................................ ................................ ................................  410 

◑ 9.1. ҥ╪  ╬ ᾅ :ג ᵙּת ᾏ⁄Ἄ Ӱּת  ᵙ תּ ᵙּͥ411 .................................................... ת 

ҥ╪  ∟▫: ̓♠╬ ♬Ṓ ̕ᵙ╥ ҍ ................................................................................................. 411 

♬Ṓ ♇◑: ▀ ֞Ѥ ҥ╪  ..................................................................................................................... 412 

Ẍҥ╪  ᾅ ᵙּת: ╬͙ ▓Ѥ ᵶ̓ ͎ ̓ ṪἍ ................................................................................ 414 

Apache Parquet╖ᴛ ᾅ ᵙּת ♠  ................................................................................................... 417 

DWH: ҥ╪  ≢‡ ↕ᾅ ҥ╪  ≢‡ ↕ᾅ ......................................................................................... 420 

Data Lake - ETL ⁄Ἄ ELT ᴛ╥ ֿב : ͙ Ⱶ ᵙѹ⁄Ἄ ┬⁷  ᵙּͥ421 .............................................. ת 

ҥ╪  ᴆ╪ ↕ᾅ ῷ : ≢‡ ↕ᾅ₮ ҥ╪  ᴆ╪ ╥ ᾎЎּ423 ...................................... ̓ ת 

CDE, PMIS, ERP ֞Ѥ DWH ḓ Data Lake ................................................................................................ 426 

◑ 9.2. ҥ╪  ≢‡ ↕ᾅ ̕ᵙ ḓ ҷ Ḣּ430 ....................................................................................... ת 

Ḿ  ҥ╪ ḽ╪ᾅ₮ ḕ⇔ӹ Ḗᾅ ........................................................................................................... 430 

ҥ╪  ˞ḲБᾅ), ҥ╪  Ḉѱᶁᵙּצ) ḓ ҥ╪  ѭ))............................................................................ 433 

DataOps ḓ VectorOps: Ựᴛ⇔ ҥ╪  436 ........................................................................................... ר 

ѻ╛ Ѿ́: ʃ Ἄפֿ  ᾅ ᵙּת⁄Ἄ ́♠╬ ᾅ ᵙּתᴛ ...................................................................... 438 

X ṥṧ  ẉ Ң╧ , ᵻᾍ שѶ Ḑ ₆  ................................ ................................ ..............................  441 

◑ 10.1. Ẍҥ╪ ₮ ͎ ṪἍ .................................................................................................................... 442 

ˠἒ Ṫ‒╥ Ẍҥ╪ ᴏ⁄Ἄ ₉̕וֹ :  ʺѫἛּͥ442 .............................................................................. ת 

Ẍҥ╪ ╥ ҉Ἓ⁄ ҍ ╪ᶷ: Ữ́̕̕, ́ ḓ ҥפֿ   Ỵ ᵠ ....................................................... 443 

Ẍҥ╪ : Ỳ ᾎᾅה ╥ ḥᵣ ˠ╥ ˠ  ʺ ҥ╪  Ἕ ⁄Ἄ ҥ╪  ṪἍ ͙ ............................. 447 

CAD ҥ╪  ͙ḙ Ẍҥ╪  ₉ᾎ (BIM) .................................................................................................... 453 

IoT Ợᶹ ╬ С̓ ᾅᵡ  ́– ................................................................................................................ 458 

◑ 10.2. ᵾᾐ ױѹ ḓ ₉  ....................................................................................................................... 462 

ᵾᾐ ױѹ ḓ ╬̑ ּתѫ╪ ̯  Ḣᾏ╙ ḕρ ˦░ѱѻ. ........................................................................... 462 

Ἄ ́♠ ₉⁄ʺ ♠̕ל  465 ........................................................................................................... תּͥ



viii  |   ᶜ  

 

 

╪ Ѳ ҥ╪  ︡ : ṪἍ Ἕ́╥ ΌЫ Ἕ⅝ ҥ╪  ḓ Ẍ ҥ╪  .................................................... 466 

ᵾᾐ ױѹ ᾒⱠ ↔: ╪ Ѳ ᾍˍṨ  ᴛⱡ  ̕ᵙּͥ472 ................................................................. ת 

̓˞ ҥ╪ ᵑ ͙ḙ╖ᴛ  ₉  ḓ ₉  ................................................................................................. 477 

ᵾᾐ ױѹ╥ ל⅝ ˌШ .............................................................................................................................. 479 

◑ 10.3. ᵾᾐױѹ╙ Ợ↔  ẋ↔ ḓ ᵡˁ▀ ₉  .................................................................................... 482 

ᵾᾐ ױѹ╙ Ợ↔ ⁴ ᴛⱡ  ẋ↔ ḓ ▀♬╙ Ѥ ₉ᾎ ..................................................................... 482 

ἐ  ̈́ᵑ Ợ↔  ᴛⱡ  ẋ↔ ḓ ᾎʼ ₉  ..................................................................................... 484 

K- ͐♪ ╪∕ ῼ̆ᵙּצ╙ Ợ↔  ᴛⱡ  ẋ↔ ḓ ᾎʼ ₉ (k-NN) .................................................. 487 

ѻ╛ Ѿ́: ᾅ ᵙּת⁄Ἄ ṪἍ ḓ ₉  492 ............................................................................................. תּͥ

XI ṥṧ ӭּק  ᾋҊ╢ ˝Ἇ Ợ‭ ͖ ₫ Ҳ♆ ................................ ................................ ..................  495 

◑ 11.1. ỸⱵ ♣ר: ˿☺ ↕─ ̯  .......................................................................................................... 496 

́ụ ҍᾐ Ữ̕ ́̕: ɣ ἒ ṪἍ╥ Ḉ496 .................................................................................................... מ 

ҥ╪  ͙ḙ ˠἒ ♪͐ Ḣᾏ: Ựᴛ⇔ ∟╥ ╬ ᾅג ײ  ................................................................. 500 

Ἕҍ Ӱּת  ₡ ᾅ: AIʺ ‰ᶴ ̑ʼ╙ ṉ ᾎ Ѥ Ḣḹ .................................................................... 502 

₡  ҥ╪ ₮ ↕Ḳ Ѥ ͙Ⱶ ˠἒ‰⁄ ─ ╪ Ӈ̆ ▓ᾋѱѻ. ............................................................. 505 

˺Ӈּת Ώ╘ ↕Ḳ  ᶷⱠ ṉ ╙ ─  ᵡּתᵢ ͙  ............................................................................. 508 

◑ 11.2. ҥ╪  ͙ḙ ♪͐ Ḣᾏ╙ ̯ ͙ ─  ᾒ↔♠╬ ʺ╪ӥ ........................................................ 513 

╪ᴝ⁄Ἄ ᾒᶴᴛ: ɣ ἒ Ṫ‒╥ Ӱּת ᾅנ  ᶉ╪Ἢ╙ ─  ᴛӥᵵ .................................................. 513 

Ӱּת  ͙ḙ ᵡᴐ: Ӱּת  Ἓὢ╙ ─  1~5 Ѿ́ .................................................................................... 515 

ҥ╪ ╥ ○◓ᴏ ↔ ͙ Ӱּת  Ἓὢ╙ ─  5~10 Ѿ́ .................................................................... 520 

ᾐ ᴛӥᵵ: ҷ⁄Ἄ ҥ╪  ᾔ╖ᴛ Ợ ......................................................................................... 528אַ 

╬җᾅ ᵙ 5.0╥ ˠἒ: җ ╪Ữ ὦ╙ ὡ ′╙ ԅ ҷ╙ ḲѤ Ḣḹ ........................................................... 531 

˷ᴚ ................................ ................................ ................................ ................................ .....................  533 

♄■ ἲˉ ................................ ................................ ................................ ................................ .............  536 

ʷ ̒˾ ................................ ................................ ................................ ................................ .............  538 

ḱ⁮ Ἇ ................................ ................................ ................................ ................................ .............  538 

͖  ͖ὢ Ḑ ˉХ ................................ ................................ ................................ ................................ . 539 

................................ פֿ„↑ ................................ ................................ ................................ .................  544 



ix  |   ᶜ  

 

 

̃ ᶴ  Ḑ ₠ׇ╩ ■ᴫ ᶙᴙ ................................ ................................ ................................ ..............  551 

................................ ╩Ữ ♫ד ................................ ................................ ................................ .............  570 

 

 

 

 





i  |   ᶜ  

 

 

 

╩ὂ ḯ♆╓ᴘ ╢Ἐ ͌Ҋ  

 

Ң╧  ͖Ḗ ˝Ἇ╢ ᶴᴮ Ӱּת  Ḳ♣╙ Ṓ┬ ̆ ▓ᾋѱѻ. Ṓѻ ᵙ ˭ ▬‰ ̆ ▫ᴮ⁄ 

ẖᵎ˭  Ἕᾅ ᴎᶔ ╩ὂṒ› לᶜ Ѥ ˦╪ ꜜᾋѱѻ: 

 

  ừ ʷ͢╧›: ╬ὅӈ ᾏ╥ 

╪ ╘ ᾐᴧ  ὡ ▓Ѥ ▬‰ 

ҵ̯ʺ Ӈ‡ ‡Ԑ ▬‰ 

Ữ ⁄Ἄҵ ₤ḕᵐ ᾎʻ ₮ 

ѻ╪‡͎ע╙ ẖᵎ˭ ῷ 

Ợ↔  ὡ ▓ᾋѱѻ. 

 

  ̃ ᾂש╪ וֹ ᴃ╧ἧ: 

╬ὅ ╥ ᶛӧ ╪Ḉּת₮ 

מ͎  ᴛפֿ ̆ ╘

Ⱡ̑Ӌѱѻ. 

 

  ♩ṏ› ẓᵋ˪  Ἒᾂ: Ἰή⇔ 

ự, ᶉᶛ, ṩᵡ , ‡ӰἌϮ 

╖ᴛ ▬‰  ὡ ▓Ѥ ͙ѫ. 

 

 

 

╪ ╥ ♬ᾏ ╬ὅṕ╙ ̯ᵰ ᶔ ▀Ữ♠╬ ▬‰⁄Ἄ ᾎʻ ▫ᴮᵑ ẖᵎ˭ Ợ↔ ̆, ⅝  ́ ╙ 

ẖᵎ˭ ̆, ᶉᶛᵑ ▬Ἓ Ѥ Ӯ Ό ̆ ═♠╬ ♬Ṓ ▬‰╙ ─  ᵙ  ҵ̯ᵑ ὡ ╙‫ 

▓ᾋѱѻ. ֞  ̯ᵰѤ ̑ˌ ּתᾏ╥ Ṓ͕╙ ּת∟ ѱѻ.  

╪ ╥ ╬ὅṕ╘ ѻ╛ לἵ⁄Ἄ לᶷ  ὡ ▓ᾋѱѻ: datadrivenconstruction.io/books  

http://datadrivenconstruction.io/books


 

 

I ṨṪ  

♣ ›Ἁ ӭּק  ᶕּ͢ק: ˝Ἇ ṧ‎›Ἁ 

♩ṏʷ ּש  ḟḶ 

 

╪ ╥  Ḵ  ⁄ἌѤ ᶹᵙ♠ ḈӰ‡⁄ ͙ᴜӈ ∟ᾎ ͙ᴜṨ  ҍ╥ Ӱּת  

Ỹ ́⁄ ╪ᵎּ͙ͥת ˠἒ ụ‰⁄Ἄ ҥ╪  ̕ᵙ╥ ⁵Ợ♠ ֿב ᵑ ủ Ṙѱѻ. ♬Ṓ 

̕ᵙ ͙ὥ╥ ṉ , ERP -ᾎᾅ ╥ Ӯ◑, ҥ╪  ʺ ẋּנѱᾅ ᴛἝᾅ╥ 

═Ἓ⁄ Ḉ Ѥ ₅ ╙ ṪἍ ѱѻ.  ♬Ṓ Ӱּת  ʺᶷ♣ ╬♠̕ל ̓♬̓ 

Ѿ ҍᾐ ˍ̕♠╬ ṪἍ╥ ַא⅝Ἓ╪ ּ̆ת ▓ѻѤ ♩⁄ לᶜ ѱѻ. ҍ ˠἒ 

ụ‰╪ ֹוᶔ  ♬Ṓװ╥ ͙ ͕ὡ♠╬ ּשʺ₮ ╪⁄ ӻᵐ ͙‰ ᾎᾅ ╥ ̓Ⱡᵑ 

▫Ἕ  ủ Ṙѱѻ. 4  ḓ 5  ụ‰ ᶘ╥ ᵱד⁄Ἄ ˠἒ ụ‰╥ ─  ἶתּ ₮

ʺѫ  ˿☺ ↕─ᵑ ͙ ─ ╪ѫ ḓ ҥתּ ̑╬   ⁄ᾔ ♪͐ Ḣᾏ╥ ○◓ᴏאַ 

ҍ  ủ Ṙѱѻ. 
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◑ 1.1.  

˝Ἇ Ợ‭›Ἁ Ң╧ שּ ╢↑   

˝Ἇ ṧ‎ Ң╧  ᾋҊ╢ ỵ 

– 1 ᵣ Ц ♣ ᾐἍ͙ ᾎҍ⁄ ╬ᵆѤ ┬ᶜ Ỹ ╙ Ḳᵙ̆ ♬  Ỹ ╙ ἐ Ѥ ᶘ♠╬ ḛ♣╥ ♣ ╙ 

╪ᴴ‴̆, ͎  ˺ ̓ ♩ , Ϯᶴ, ҹᴛ r ӧ ╥ ∟ᾎ ɣ ᶹ╪ Ӯ◑ ˭ Ӈ‴ᾋѱѻ[6]. ╪ ὣʼṨ  ɣ ἒ ụ‰╥ 

⁵Ợʺ ᾎ▬Ӌѱѻ. 

ᶷᶘ╪ ḛ♣ ⁄ ӻג ˠ ╘ ♩♩ җ ṓ◌ Ɑ̆, ╥ ╥ᾏ↔ Ợ∟̓ ̑̑ ˠᶹᴛ ╪‡Ɑᾋѱѻ. ˠ  

ἒ́╥ ṓ◌Ἓ╪ ּשʺ ⁄ ӻג ̆ҍ╥ ⁪ּתѱ‡₮ ̕ᵙ▫ө╘ ╥ ͙ᴜ̓ ́ụ╙ ᵣө‡‒ ᾋѱѻ. 

♩ ̓ ᴴᾅ⁄ ͙ ᴜӈ ╥ ͙ ᴜ⁄Ѥ ꜙ ꜙ ⅝  ɣ  ▫◓╥ ‚̓ ͎  ẋ↔╙ ́ ụ ̆ ▬‰⁄ ҍ  

ҍʺᵑ ́ụ Ѥ бᵙ⁄ ҍ  ἒᶘ╪ Ӈ‡ ▓‴ᾋѱѻ[7]. ╪ᴛᾬ ҍ Ӱּת  ͙ὥ╪ Ӯ◑ ͙ ΅ 

╪♣Ṩ  ˠἒ Ṫ‒⁄Ἄ ҥ╪  Ợ↔╥ ᾎҍʺ ᾎ▬Ӈ‴ᾋѱѻ(͎ᵝ 1.1-1). 

 

 

͎ᵝ 1.1-1 ˠἒ ♬Ṓ ͙ὥ ḛ♣ ⁷ҍ͙: ̯ӎ ♬Ṓ⁄Ἄ ╬ּ̑תѫּͥת. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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♣ ₫ ᴱᾂ›Ἁ ӭּק  ͖ὢּ͢ק 

ˠ ⁄ ̕  ╥ ᶷἌ ͙ᴜ╘ ͙∟♣ 3000~4000 Ц˿ גḈӥ ˠ  ᾎ͙ᴛ ˞ᾈג₤ ױ˂ѱѻ[7]. ͎ 

╪ ᴛ ᶷἌ ͙ᴜ╘ ˠἒ ụ‰╥ ḛ♣╙ ֿב ̆ ҿḙ ́ ̓♠ ╥ᾏתּ ⁴ ᵑ ʺѫ ˭ ̆, ╪  

10,000Ц ҿΌ ˠἒ Ḣḹ̓ ˠ ⁄ Ữ҉  ᾐ╙ ʺⱨ₵ᾋѱѻ. 

ὡ  Ц ♣╥ ♩ , ᴴᾅ(͎ᵝ 1.1-2) ֞ Ѥ 1980Цҍ╥ "A0" ꜙ ╪₮ ̄ ╘ ╥ ʋ ᵙ♠ ᵰ ᵑ Ợ↔ ⁴ 

ҥ╪ ᵑ ͙ᴜ Ṓᵑ Ựᴛ⇔ ᴛⱡ♬ ╪ מ∟ ╘˦  ⁄ ♠↔ ᴎѤ ╥ҵʺ ῷѱ‴ᾋѱѻ. ╪ױ  ͙ᴜ╥ 

⅝ ╘♠ӈ ᶜל  ▫◓₮ ▬‰ ẋ↔╥ ́ụ╙ ⁴ ᴛⱡ ╥ ◓ Ữ ᵑ ▫Ἕ  ἒᶘ Ѥ 

˦╪‴ᾋѱѻ. ᵡ תᴛ ₡ѥϳ⁄Ѥ Ӱּתּʺ  ἒ́ ҥ╪ ₮ ᶛҨ╥ ʺ↔Ἓ╪ Ữ  ᴛⱡ ⁄ 

♠↔ӈѻѤ Ṓ◑╪ ′╖ᶒ, לᴛ ⅝  ▫◓₮ ̑Ợ ẋ↔╥ ◓ ́ụ╙ ─  ♬Ṓᴛᵣ Ợ↔ӇѤ ˿↕ʺ 

ᵤᾋѱѻ. 

 

 

͎ᵝ 1.1-2 ͙∟♣ 3 Ἕ͙ ᴴᾅѤ ⁪ ᾅ  ͙ḹ╙ Ợ↔ ⁴ ₿̺╥ ѻ‚  ┬ ╥ ᶷ╙ 

Ѥ ҥ ӥѤ ẋ↔╙ ἒᶘ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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╬ᵆʺ ˠἒ ᴛⱡ  ̕ᵙ⁄Ἄ ̯ӎ ҍ ⁄Ἄ Ἄᶔ ᶷἌᴛ ♣ Ѥ ҥ – 5,000Ц╪ ˢᴕ̆, 

́  ḓ Ⱡ‡ᵑ ─ תᵙἵᾅ╬ ꜙ╪⁄Ἄ Ӱּ ⅝ל   ҥ╪ ᴛ ♣ Ѥ ҥҵ ˉ╘ ᾎʼ╪ 

ˢᴕᾋѱѻ. 

ᶴ⁵̓  ̕ ́╥ ḛҀᴛ ᶷ▫ʺ Ӯ◑ ̆ Ṫ☺╙ ˺ ͙ ─  ╥ ṉ Ợʺ Ӯ◑  ˦ ᴀ, ɣ ἒ⁄Ἄ 

▫◓ ẋ↔̓ ▬‰ Ḹ─⁄ ҍ  ╥ ͙ ᴜ╖ᴛ ╬  ɣ ἒ ‰́⁄Ἄ ᴛⱡ  ▀♬̓ ẋ↔⁄ ҍ  Ṓᵑ♬ ⅝ל 

ᶷἌ ̆ ᶛѱ ᵠ ᶒ ▐ּתѤ ╥ ̕ᵙ▫ʺ Ӯ◑ ˭ Ӈ‴ᾋѱѻ. 

₡ѥϳ ҥ╪ Ѥ ╥Ợ ˺♬╙ ͙ᴜ  Ỏᵣ ῷѱג Ḉמᵑ ₉ ̆ ᶛҨᵠ Ѥ ҵ̯ᴛ ↔ӇѤ Ӯ ΅ җ 

⅝אַ  ⁵ ╙ ̆ ▓ᾋѱѻ. ╪Ѥ ♠ӈ ˿ ╙ ̯ⱳ Ӈ̆ ˤּש ʺѫ  ҥ╪ ⁄ ͙ḙ  ╥Ợ˺♬ 

ᾎᾅ ╖ᴛ ♣ Ѥ ᴛⱡ  ̕ᵙ╥ ᾐ ᴛἝᾅ ♪͐ Ḣᾏ╪ ̯ ӇѤ ҍ░ѱѻ. 

Ң╧  ͖Ḗ ˼ ╖ ⌐  Ҳ̬ᴘἉ╢ ᴘἚᾂ 

ᶛӧ ᴛἝᾅ╥ ᾔ╘ ̓˞╥ ˿ ╙ Ḉמ ́ ╙ ─  ҵ̯ᴛ ♣ Ѥ ˦░ѱѻ. ҍ♠ ╥Ḉ╥ ˿ ╘ 

♬Ṓ⁄ ░ʻ  ₉ ╙ ─  ṪἍ  ὡ ▓Ѥ ̯ⱳ ӈ ҥ╪  ︡ ░ѱѻ.  

̓˞ ҥ╪ Ѥ ὡ  ▬‰╥ ˺̓ᵑ ᶘ ˭ Ṓ⁴₅ ⁄̓˺ ͎ ̆ל ╙ Ḉ Ѥ ⅝╬⁄ ҍ  

╬Ợ╪ ᵑ Ⱡ̑ ͙ ԅᶷ⁄ ₉ ╥ ͙ ʺ ӇѤ ҥ╪ ░ѱѻ. 

▀ḙ♠╖ᴛ ▬‰ ᾎ͙ᵑ ́  ԅ ᵙ ╥ ‚, ̯ⱳᶹ╥ ṓ◌Ἓ, ͙Ữ ⱳˠ Ӯ╙ ̆ᴎ Ѥҥ, ᶛвᵙᾏ 

̑Ợ╥ ̯ ♠╬ ₉ᵑ ө‡ Ṓ˳ᾋѱѻ. ♬ ◑ ˁҶ ֞Ѥ Ợ╥ ּתϱ 3 Цʼ(2023~2025 Ц) ̓˞ 

ҥ╪ ⁄ ӻᵎᶔ ↕ ᾎ 200m² ͋ᶛ╥ ᶛвᵙᾏ ̯ⱳᶹ╙ ἒ Ѥ ҥ 4.5▀⁄Ἄ 6▀╪ ˢᴕѻ̆ ʺ♬  

Ṓ˳ᾋѱѻ(͎ᵝ 1.1-3: ). ╪ױ  ♠ӈ ́Ѥ  ᴛⱡ ⁄Ἄ ┬Ợ  ▬‰╙ ́  ԅ ᵙӥ ▐╙ 

₉ ̆ ▫∟ ẋ↔╙ ụ♬ Ѥ ҥ ͙ ʺ Ӌѱѻ. ╪ ̓˞ ҥ╪ ᵑ ͙ḙ╖ᴛ ˁҶ ֞Ѥ ˸♠ʺѤ ˿ ╙ 

ḕ ╖ᴛ 2026 Ц⁄ ┬Ợ  ⱳˠ⁄Ἄ  ┬Ợ  ▬‰╙ ₰ᴮ Ѥ ҥ ⅝  ᾎʼ╙ ₉  ὡ ▓ᾋѱѻ. 

╪ ᾎʼ ṪἍ╥ ˿↕, ṪἍ ᴛἝᾅѤ ╪ֿפ♠╬ ҥ╪ ᵑ ̯ⱳ ӈ ˿ ╖ᴛ ṉ  ѻ╛ ♬Ḍ  ́  

ҵ̯ᴛ ṉ Ѥ ᶉ ѱּ⁵ צ ╙ ѱѻ. ҥ╪ ₮ ᴛἝᾅѤ Ϯ╥ ⁄ ᾎᾅ ╖ᴛ, ╪ ѻᵐ  

′╪Ѥ Ⱶ◓  ὡ ′ᾋѱѻ. 
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ἢ ὡ ▓Ѥ ˦╘ Ἕ̆, ♬  ὡ ▓Ѥ ˦╘ ♬ ᶒ, ♬  ὡ ′Ѥ ˦╘ ♬  ὡ 

▓˭ ᵣӬѱѻ[8]. 

 

- ʾᵜᴆ₡ ʾᵜᴆ╪ 

 

͎ᵝ 1.1-3 ̓˞ ҥ╪ Ѥ Ḉאַ ˃ ╥מ Ϯᵑ ₉ ͙ ─  ᾋ ҥ╪  Ἕ  ⁵ ╙ ѱѻ. 

₡ѥϳ╥ ẋּנѱᾅ ˿⁄Ἄ ҥ╪  ṪἍ()╘ ̓♠╬ ᴛⱡ  ̕ᵙ, ᴛἝᾅ ♠  ╥♬˺Ợ╥ ♠ר♣ ,

ᾔ ⅝ἵᴛ ▫ᵙ ◌̆ ▓ᾋѱѻ. ˠἒ ‰́Ѥ ♩ ṪἍ()╙ ᵡᾅ ╥רὡ ⅝ל תּʺ4  ̆ ▓╖ᶒ, ̒  

ṪἍ╘ ♬ ֿפᶷ⁄ ҆ ̆ ̆┬  ╪♩╙ Ⱡ̑ ѱѻ(͎ᵝ 1.1-4): 

 Ἇᶕ♅ ṧἊ - "ᶴᾇ ▀╪ ▀‡Ϲᾋѱͥ?"גѤ ֿפᶷ⁄ ҆ ̆ ̓˞ ╪ḿ  ḓ ˺̓⁄ ҍ  ̓˞ 

ҥ╪ ₮ Ṓ̆Ἄᵑ Ⱡ̑ ѱѻ. ּתϱ 3Ц(2023~2025 Ц) ҿΌ ↕  ᾎ 200m²╥ Ѿ▀ ̯ⱳᶹ╙ 

ἒ Ѥ ҥ 4.5▀⁄Ἄ 6▀╪ ˢᴕᾋѱѻ.  

ѻ ṧἊ - ᶷⱠ╥ ∟╬╙ Ὸשּ  ḛỸ ╪▀ ׳╪ ⃰" ⁴ Ѥʺ?"גѤ ֿפᶷ⁄ ҆ ѱѻ. ṪἍ ˺̓ 

↕ ╖ᴛ ╬  ᶛ вᵙ ᾏ ̯ⱳᶹ╥ ἒ ᾎʼ╪ ּשʺ ⁴ ᵙ ╥ ‚Ỹ ̓♬╪ Ѣᴎֿב ˦╖ᴛ 

Ϯ Ϲᾋѱѻ. 

 ₆  ṧἊ - "‡֒˭ Ӊ ˦╬ʺ?"גѤ ֿפᶷ⁄ ҆ ⁴ ḛỸ ʺѫ  ─ ̓ ἵ⅝ ᾎʼ╙ ₉ Ѥ Ḉמ 

תּ ♠ ṧἊ: ̓ ˞ ҥ╪ ᵑ ͙ḙ╖ᴛ 2026 Ц ↕ ᾎ ┬Ợ  200m² ͋ᶛ╥ ᶛвᵙᾏ ̯ⱳᶹ╙ 

ἒ Ѥ ҥѤ ῼᴎֿב ᶛӧ ⅝ἵ₮ Ἕᵑ ̆ᴎ  ԅ – 5.5▀╪ ἵ⅝Ӊ ˦╖ᴛ ₉ Ӌѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 ͈ḵ♅ ṧἊ - ▫ҿ ӈ ̾◑ Ợ ╙ Ⱡ̑ ̆ "ᶴ″╙ ‒ ͥ⅝?"גѤ ֿפᶷ⁄ ҍ  ҆╙ 

Ⱡ̑ ⁴ ͙‰╪ ♠╥ ⱳ ᵑ ἐ  ὡ ▓ҵᴜ ѱѻ: ₉ᵑ ө‡ ▬‰╙ ♠ ᴎᶔ ᾋҵʺ 

и╘ ⱳˠ⁄Ἄ ᵙ  ‚Ỹ╙ ʺἶ ͙ ─  ὡ ʺⱠᵑ Ợ↔ ̆, ̂ ὡ ᵉ╪ ʺ◑ ϻ╘ 

͙ʼ⁄ ἒ╙ ́ ̆, Ὸ ⁄ҵ ▬‰ ᾎʼ╙ 4-4.5▀ᴛ Ѿ   ὡ▓Ѥ ̯ⱳᶹ╙─  ▐ᾎ 

ҍ ἵᵑ ᵡᴐ Ѥ ˦╪ ꜜᾋѱѻ. 

 

 

͎ᵝ 1.1-4 ṪἍ╥ ל⅝ ┬ : ̓˞ ἒᶘṨ  ▫ҿ ӈ ╥Ợ ˺♬ּͥת. 

ᾎᾅ  ṪἍ ḓ ҥ╪  ͙ḙ ̕ᵙᴛ╥ ♣ ╙ ╥Ḉ Ѥ ṕ˶♠╬ Ӱּת  ♣ ⁄Ѥ ῷ∕ἵᾗỎᵣ ῷѱג 

┬ѫ  ϿṨ ╥ ̯Ἓ╪ ⅝ ѱѻ. ╪ױ  ╥ ᾔ ̯Ἓ∟╘ Ⱡ  ̕ᵙ▫, ҥ╪  ѱ‡, ṪἍʺ ḓתּ⁪ 

ˌḛ▫╪‡‒ ᶒ, ╪ө╘ ẋּנѱᾅ ṨἌ₮ ͛Ḍ ˭ ᴏ ‒ ѱѻ(͎ᵝ 4.3-9). ╪ױ  ╬♠ѫתּ ╘‰ 

ṪἍ ֿפᶷ╙ Қּ̆ת ẋּנѱᾅ ╥Ợ˺♬ ▬‰╙ ̓♠╖ᴛ ᵰˌṉὡ ͙ ─  ⅝ ѱѻ. ♬Ṓ  

Ợ ⁄Ἄ ҥ╪ Ѥ Ѿὣ  Ṓⱳ ҵ̯ʺ ῷѱ₉ ג ̓ ♠ ᵑ ─  ͙ḙ╪ Ӌѱѻ.  

ˠἒ Ṫ‒⁄Ἄ Ӱּת  ᾐ╘ ᾎἒ╥ ἒ́, ̕ ᵙ, ⇔₅ Ḣᾏ╙ ͐ṕ♠╖ᴛ ṉ ᾎ ̆ ▓ᾋѱѻ. ╪ 

ᴛἝᾅᵑ ♬Ṓ╥ Ӱּת ᶒ, ɣ ̆ג ἒ ᴛἝᾅ╥ ᶛӧ ᶔ╪ ṪἍ⁄ ♠  Ӱּת  ᾏ╖ᴛ 

Ӱּת Ӌѱѻ. 

 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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˝Ἇ ̎♩ ♩ṏ ӭּק   

ὡ  Ц ҿΌ ˠἒ⁄ ͙ᴜӈ ♬Ṓ╥ ‚╘ ˞╥ ṉ ˶͕ ᵣ ͐ ὡᾕ Ц ҿΌתּ Ώ תּ ʺשּ  ᾋѱѻ(͎ᵝ 

1.1-5).  

PwC ⁷̯® "Managed Data. ͕ ṉ Ѥ ẋּנѱᾅ Ἕ́⁄Ἄ Ἓ̑ ͙ ─  ⅝  ˦"(2015)[9]⁄ 

ӻᵎᶔ, ♣ Ἕ́ ᶛӧ ҥ╪ ╥ 90%̋ ϱ 2Ц ҿΌ ỸἛӇ‴ᾋѱѻ(2015תּ  Ц ͙ױ͎ .(רϮ 

ҍṨṪ╥ ͙‰╘ ╪ױ  ҥ╪ ʺ Ợ▀ᴛ ӈ ᾎᾅ ⁄ ϶ῷ ▓˞Ϯ ᾒⱠ ṪἍ ′╪ Ѿὣ  

Ṓ̕Ӈ‡ ▓͙ ԅᶷ⁄ ╪ᵑ ҍ  ↔ ᶣ תּ ̆ ▓ᾋѱѻ.  

͐ ᶙ Ц ҿΌ ҥ╪  Ṗᵊ╥ ּשʺѤ җ↨ ʺἶ Ӈ‡ 2015 Ц 15 Ⱡ ḕ╪ ⁄Ἄ 2025 Ц 

181 Ⱡ ḕ╪ ᴛ ӎ Ḥᴛ ּשʺ ᾋѱѻ[10]. ɣ ἒ ḓ ἒ́ Ợ╥ ἌḲѤ ᵰ▀ ᴛⱡ  ʊ Ἄ, ▬‰ ▀♬, ́ ụ 

ḓ ́ ụ, ◓ᶴ Ṓ̆Ἄᴛ ̋ Ӧ  ▓ᾋѱѻ. 2D/3D -ҵᶔ╥ ˿ ↕ DWG, DXF ḓ DGN ᾏ╪ Ợ↔Ӈᶒ, 3D ɒ Ҩ╥ 

˿↕ RVT, NWC, PLN ḓ IFCǾ ᾏ╪ Ợ↔Ӌѱѻ. ᾅ  ᶷἌ,  ḓ ᴆⱢ ╪Ἢ╘ DOC, XLSX ḓ PPTᴛ 

♇◑Ӌѱѻ. ɣ ἒ ◑╥ ẋӰ₡ ḓ ╪Ḉּת(MPG ḓ JPEG), IoT ̯ Ἓ ⅝ἵ╥ ᾒᾎʼ ҥ╪ , RFID®  ͎(ᾏṊ 

ḓ ♠) ḓ BMS ˠᶹ ̕ᵙ ᾎᾅ (ᶛѱ ᵠ ḓ Ⱡ‡) Ω⁄ҵ 

 

͎ᵝ 1.1-5 ᶹἐ  ҥ╪  Ἓ◑ᵉ 2010-2025([10] ͙ר). 

♬Ṓ╥ ͕ἶ ╪ᴛ ˠἒ ‰́Ѥ ҥʺשּ  ᵑ ὡ︡ ̆ ♇◑ Ѥ ˦Ỏᵣ ῷѱג ˤּש, ˤּש, ♬ ʺѫἛ ḓ 

ṪἍ ᵙᵑ Ṓ◑ ‒  ⅝Ἓ⁄ ֹוᶔ  ▓ᾋѱѻ. ₡ѥϳ ˠἒ ‰́Ѥ ˠἒ ҿ╥ ᶛӧ ᶔ╙ ṪἍ, Ἅ 

ḓ ▫ҿ ⁄ ♠  Ӱּת  ᴛ ́♠╖ᴛ ♣ Ѥ ♬Ṓ Ӱּת ╥ ḛ  Ѿ́ᵑ ˞ ̆ ▓ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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♬Ṓᵑ Ӱּת ѻѤ ˦╘ ˠἒ ᴛⱡ ╥ ᶛӧ ᾒ ₮ ⅝ἵ, ɣ ἒ ᴛἝᾅ ▫ ⁄ ҍ  

♬Ṓ(╪♣⁄Ѥ ♣  ♬Ṓᴛ ʼל ╪ᵑ ҥ( תּͥ˦ Ώ Қ תּ  ᾏ╖ᴛ ṉ ⁴ ♬Ṓᵑ 

װ♬ ̆ ṪἍ ͙ ὺ˭ ᵣӥѤ ˦╙ ╥Ḉ ѱѻ. 

ˠἒ╥ ᵱד⁄Ἄ ╪Ѥ ˠἒ ◑╥ ͙́₮ Ợז╥ ╪ҿṨ  ˠἒ ◑╥ ϳῬ₮ ͙  ⱳˠ, ◓ ▫◓ ʺ˶, 

╘ אַ  ͔ᵙ Ӯ ᴛⱡ ╥ ᶛӧ ⅝ἵ₮ ᶛӧ ᴛἝᾅ⁄ ҍ  ♬Ṓᵑ ̆ Ӱּת ⁴ ṪἍ ᶛҨ╙ 

ỸἛ Ѥ ˦╙ ╥Ḉ ѱѻ. 

҉ᾐ╪ ᵦ Ѥ ˦╙ ♬ ̆ Ὠ▫ᴛ  ὡ ▓ѻᶔ, ҉ᾐ╘ ͎ לⱠ⁄ ҍ  

ᶴ…ʺᵑ ῼ̆ ▓Ѥ ˦░ѱѻ. ͎ ͏ ╪ᾏתּ ᴛ  ὡ ′ѻᶔ╖♠װ♬ Ϯױ  

Ⱡ ♠╪̆ Ṭᵣⱴᾅױ⇔ ὡר░ѱѻ. ͎ ˦╘ ḛ♩╪ Ӊ ὡ ▓ּתᵣ ֿב♬  ̓  

 .ῷѷѱѻ. [11] ╘רᾏ╥ ὡתּ

 

- W. ᾇ ( ẍ ˿), 1824-1907, ₅̰ ̓ ▫ 

♬Ṓ╥ Ӱּת Ѥ ╬ˠẋϮ ᾒⱠ ◓ᴮẋ₮ ˉ╘ ͙ṕ♠╬ ּת ᵣ ͙ᴜ Қ ͙Ⱶ╥ ♬Ṓ ὡ︡ Ḣᾏ╙ ΅ 

ְ‡Еᾋѱѻ. ₡ѥϳ⁄Ѥ ˞╥ ᶛӧ ╪ḿ ʺ ͕̆ ṪἍ ҵ̯₮ ᵾᾐ ױѹ ͙ὥ╙ Ợ↔ ⁴ ᾔ  ṪἍ⁄ 

♠  ҥ╪  ᾅ ᵝ╖ᴛ ṉ Ӊ ὡ ▓ᾋѱѻ. ˠἒ ụ‰╘ ꜙ╪ ҵᶔ, Excel ᾅ ᴆӥᾎ , ̯ ӎ ּתᾎ⁄Ἄ 

ᴛⱡ ╥ ᶛӧ ⅝ἵʺ ҥ╪  ἵᾅʺ ӇѤ Ӱּת  ᾎᾅ (͎ᵝ 1.2-4)╖ᴛ ͐ṕ♠╬ ṉ ᵑ ˷‴ᾋѱѻ. 

╪Ⱡ ⁪ּתѱ‡Ṩ  ◑╥ ˠἒ ͐ᴛ▫ּͥת ᶛӧ ֹו∟╘ Ӱּת  ṉὡ₮ ҥ╪  ︡ ╥ ︡ ╖ᴛ ʼלӋѱѻ. 

KPMG╥ "╫ὢ  ҵ♣ - Ựᴛ⇔ ♪͐ Ḣᾏ: ͒ ᴛḶ ˠἒ ἒᶷⱳỢ 2023"⁄ ӻᵎᶔ Ӱּת  ┌, 

╪ѫ(AI) ḓ Ẍҥתּ̑╬ ()ʺ ᴛⱡ  ὡ╫Ἓ ˌἐ╥ ᾔ ҿ╬╖ᴛ ṨỮ ̆ ▓ᾋѱѻ[2]. 

ᾐ ͙ὥ╘ ♬Ṓ ὡ︡╙ Ѿὣ ⁴ ҍṨṪ ▫ҿ  Ỏᵣ ῷѱג ҥ╪  ♇◑ ẋ↔ҵ ͙♠╖ᴛ 

͙ ,̓˺ ͎ .ѱѻש⁴ּׁת ‰ө╘ ἐṊ♠╬ ♪͐ Ḣᾏ⁄Ἄ Ḻ‡Ϯ  ṪἍ╙ ─  ♣  ♬Ṓᵑ ♇◑ Ѥ ˦╙ 

ἐ ̆ ▓╖ᶒ(͎ᵝ 2.1-5), ╪Ѥ  ᴛἝᾅ ♠ ᵑ ─  ○◓♠ ͙ ᵑ ⁸‡ּׁשѱѻ. 

♬Ṓ╥ Ӱּת ₮ Ӱּת ᵑ  ╪♣⁄Ѥ ↔Ӈּת Ώ Қ ♬Ṓ╥ ὦ˵ֿב ʺ ᵑ ḛ˸  ὡ 

▓ᾋѱѻ. ҥ╪ ᵑ ♠♥ ˭ ♬ᵙ ᶔ ҥ╪ ᵑ ◓Ợ↔ ̆ ◓ Ἅ ⁴ Ựᴛ⇔ Ἄẋᾅ₮ 

ἹᴴἪ⁄  ὡ ▓ᾋѱѻ. 

 ╖ᴛ ♬Ṓ╥ Ӱּת Ѥ ᶷἌ ̕ᵙ╥ ₰♣  ▫ҿ , ▫  ̕ᵙ ˠἒ ᴛἝᾅ╥ ҵ░, ɣ ἒ ҥ╪  ṪἍʺ, 
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AI ᴛⱡ  ̕ᵙ ♣ᶷʺ, Ӱּת ╪ѱѻ(ˠἒ ҥ░˦ פֿ‡╪ ᴛ╖ ╥‰וֹ ⇔ѱ‡₮ ˉ╘ Ựᴛתּ⁪   

ṪἍʺ). ˠἒ ᴛⱡ Ѥ ⁵ҿ♠╬ ♬Ṓ∟╪ Ӊ ˦╪ᶒ, ╥Ợ ˺♬╘ ֹ̕ו╪Ϯ ̕ל♠╬ ˿ ╪ ῷѱג 

ᾐᴧ  ὡ ▓̆ ◓  ʺѫ  Ӱּת  Ợᾒ⁄ ͙ḙ ˭ Ӊ ˦░ѱѻ 

♬ṒѤ 21Ἕ͙╥ Ἅ┬╪ᶒ, ṪἍ()╘ Ͽ⁷ ͙̕░ѱѻ[12]. 

 

 -  Ἰҗʺӥ, ̋ Ў ὡἍ ṨỢ◑® 

IoT ṪἍ 2024[13]⁄ ӻᵎᶔ ҥ╪  ̕ᵙ ḓ ṪἍ⁄ ҍ  ♣ Ἕ́ ּת ╘ 2023 Ц 1,855• 

Ҁױ⁄Ἄ 2030 Ц 5,133• Ҁױᴛ ⁷ ͌ 16%╥ ͕˶  Ἓ◑ᵉ╙ Ṓ▀ ˦╖ᴛ ₉ỮӋѱѻ. 

◑ᵣ ᶛӧ ̯Ἓ ⅝ἵʺ ˉ╘ ἶҵᴛ Ἓתּ Ѥ ˦╘ ῷѷѱѻ. ṪἍ()╘ ẖᵎ˭ Ἓ◑ ̆ ▓Ѥ 

ḙᶔ, ᾅ ᵙּת╥ Ἓ◑ἝѤ Ӑ Ӈ̆ ▓ᾋѱѻ. ṪἍ╘ ҥ╪  ̕ᵙ ⁄ ᾎᾅ ⁄Ἄ ʺ◑ ẖᵐ 

Ἓ◑╙ Ṓ▀ ˦╖ᴛ ₉ỮӇᶒ, 2023Ц 606 • Ҁױ⁄Ἄ 2030 Ц 2,279• Ҁױᴛ ⁷ ͌ 27%╥ 

Ἓ◑ᵉ╙ Ṓ▀ ˦╖ᴛ ₉ỮӋѱѻ. 

♬Ṓ╥ Ӱּת ʺ ʺἶ Ӈ̆ ♬Ṓשּ͕ ╪װ ⁄ ӻג ˠἒ ᴛⱡ  ḓ Ợ ˿₅ֿב╘ ѻ‚  ╬♠פֿ╪ ̆

ҥ╪ ᵑ ́♠╖ᴛ ♇◑, ṪἍ, ᵙ ‒  ⅝Ἓ⁄ ֹוᶔ  ▓ᾋѱѻ. ╪ױ  ̓Ⱡ⁄ ҍ╞ ͙ ─  

1990 Цҍ ַאḙṨ  ‰́⁄ἌѤ ᾅ ᴆӥᾎ ₮ ἒ́ ́ụṨ  ҵᶔ̓ ́–Ἄ⁄ ╪ᵎּ͙ͥת ᶷἌᵑ 

♣▫♠╖ᴛ ▬Ἓ, ♇◑, ̕ ᵙ Ѥ Ḣᾏ╖ᴛ ҍҍ♠╬ ♣ ╙ ᾎ▬ ᾋѱѻ. 

Ἄᶘ, ᶹᵙ♠ Ṓ̕, ♬͙♠╬ ὡ♬ ḓ ẋѸ Ṓ̕╪ ⅝  ͙Ⱶ╥ ꜙ╪ ᶷἌѤ ♩  ♣ᶷ   ᵙ ╪Ἢ╥ 

ҥ╪ ḽ╪ᾅ⁄ ̯ⱳ ӈ Ḣᾏ╖ᴛ ҥ╪ ᵑ ♇◑ Ѥ Ӱּת  ᾎᾅ ╖ᴛ ҍ Ӈ̆ ▓ᾋѱѻ. 
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◑ 1.2.  

Ҋ ˝Ἇ╢ ͖ὢ Ḑ ̒ᵖ ᾋᾂ  

ӭּק  ᶕ̐ ᶘӟ  MRP/ERP╢ ӫ◌ -ᾋᾂ  

ҍ Ӱּת  ҥ╪  ♇◑ ḓ ᵙ╥ ᾎҍѤ 1950Цҍ ▫͙ ╪ ╥ Ӯ◑╖ᴛ ҍװ╥ ♬Ṓᵑ ♇◑ ̆ Ợ↔  

ὡ ▓Ѥ ʺѫἛ╪ ⁸ᵙᶔἌ ᾎ▬Ӈ‴ᾋѱѻ. ͎ ѻ╛ ͙♠╬ ḛ♣╘ Ӱᾅ  ӥג╪Ẅ╥ Ӯ◑╖ᴛ ˠἒ 

‰́╥ ҥ╪  ̕ᵙ Ḣᾏ╪ ͐ṕ♠╖ᴛ ḕϔ‴ᾋѱѻ.  

ҥ╪  ≢‡ ↕︣()╥ ḛҀᴛ ᵤ╘ ͙‰ө╪ ἹᴴἪ ᾎ◑⁄ ֿב ⁴ ҥ╪ ᵑ ỸἛ, ♇◑, ᵙ ̆ 

▀Ữ♠╬ ▬‰╙ ▫ҿ Ѥ ᶛӢᾏ ἵ ≢‡ᵑ ˌḛ ͙ ᾎ▬ ᾋѱѻ 

♬Ṓ₮ ҵ̯ʺ ͙ ͕ὡ♠╖ᴛ ּשʺ ᶔἌ ˌṊ ▀╪ ῷѳ ᴛἝᾅ ḓ ᴛⱡ  ♣ḙ⁄Ἄ 

ҥ╪ ╥ ᵒ╙ ̕ᵙ ̆ Ⱡ‡  ὡ ▓Ѥ  ᶛӢᾏ ἹᴴἪ╪ ⅝ Ɑᾋѱѻ. 

╥ ꜙ פ   ҵ̯Ѥ ᶷἌᵑ ♇◑  Ỏᵣ ῷѱג ᴛἝᾅ╥ ᶛӧ ṉ˿ ⅝ ⅝ ʺы סּ ,‰▬ ̓ ╙ 

ᾎ▬ Ѥּת, ⅝ ╥ Ḹ─ʺ ᶴ″╬ּת, ꜙ♠╖ᴛ ˃╪Ϯ ἶἛ╖ᴛ ᶴ″╪ ͙ᴜӇ‴Ѥּת Ӯ╙ ᶷἌ ‒ 

ᾋѱѻ. ╪ױ  ᶜ♠╙ ─  ♬  ́ụ̓ ╥Ợ ˺♬╙ ♠  ὡ ▓Ѥ ᾎᾅ ╪ ⅝ ᾋѱѻ(͎ᵝ 1.2-1 

ⱳ). ╪ױ פ  ╘ 1990 Цҍ Ṩ  ╬͙ᵑ Ϟ‴Қ ╥ MRP (▫◓ ἵ⅝װ ́ ) ḓ ERP (♣Ợ♠ 

▫∟ ̕ᵙ) ᾎᾅ ╪‴ᾋѱѻ[14] 

 

͎ᵝ 1.2-1 ҥ╪  ♇◑ ͙ὥ╥ ḛ♣╖ᴛ 1980 Цҍ⁄ ERP -ᾎᾅ ╪ Ӯ◑ ᾋѱѻ. 
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╥ MRP ḓ ERP ᾎᾅ ╘ ẋּנѱᾅ ᴛἝᾅ ḓ ˠἒ ᴛⱡ  ̕ᵙ╥ Ӱּת  ᾎҍ╥ ҍᵑ 

ᵡᴐ ᾋѱѻ. ∟ל מ⅝ ẋּנѱᾅ ᴛἝᾅᵑ ▫ҿ ͙ ─  ἒ́ӈ ᶛӢᾏ ᾎᾅ ╘ ˺̰ җ ┬⁷ ̆ 

♠╞ᴏ╪ ְ‡ϱ ʺ ἵ ≢‡ ἹᴴἪ̓ Ӈ‴ᾋѱѻ.  

ױ╪  ʺ ἹᴴἪ╘ ҥ╪  ᵙ ḓ ᴛⱡ   ̕ᵙᵑ ─  ἒ́Ӈ‴╖ᶒ(͎ᵝ 1.2-2), ҍ͋ᶛ 

ᾎᾅ ╥ ♬ ᶛӢ╙ ҍ ˞Ϯ, ֞ Ѥ ╪ᵑ ̓♠╖ᴛ Ṓ₰ ⁴ ♣  ᾎᾅ ╥ ͙ѫ╙ ◑ ѱѻ. 

 

͎ᵝ 1.2-2 Ựᴛ⇔ ἵ ≢‡ ἹᴴἪ╘ ҥ╪  ᵒ╙ ̕ᵙ ͙ ─  ὡᵤ╘ ̕ᵙ▫ᵑ 

ẋּנѱᾅ⁄ Ϟ‡ө╪̆ ▓ᾋѱѻ. 

ϱ ὡᾕ Ц ҿΌ ͙‰ө╘ ᶛӢתּ  ᾎᾅ [15]╙ ◑͙♠╬  ἹᴴἪ╖ᴛ ╬ᾏ ̆ ᵢҍ  ▫ᵑ 

₵ᾋѱѻ. 

2022 Ц ἵ ≢‡ ˿ᴛ Ṓ̆Ἄ[16]⁄ ӻᵎᶔ ERP -ᾎᾅ ╥ Ợ↔▫҉ ͌ ₉ụ╘ 

9,000Ҁױ░ѱѻ. ͌♠╖ᴛ Ợ ֹ26%̋ – ╥∟ו ױ╪   ᾎᾅ ╙ Ợ↔ ѱѻ. ӻגἌ 

Ợ↔▫ʺ 100 ᶘ╬ ⱳֹו╥ ˿↕ ERP ̯ ⁄ ӥѤ  ẋ↔╘ – 90 ᵣ Ҁױ⁄ Ҁ ѱѻ. 

ҍ♠╪̆ ┬⁷ ᶒ ˌḢ♠╬ ͙ὥ╥ ͕ἶ  ḛ♣╙ Ḥ˿╖ᴛ Ҷ♩♠╪̆ ὅ♠╬ ᶛӢᾏ ἹᴴἪ⁄ ҍ  

▫Ѥ ♩♩ җ ♬҉ Ӈּת ᶣ ̆ ▓ᾋѱѻ. ╪ױ  ▫ʺ ╪Ḉ ╪ᴴ‡Ɑѻᶔ ͙Ⱶ ᾎᾅ ╥ ⁵ ╙ 

ˍ̕♠╖ᴛ ◓ ʺ Ѥ ˦╪ ַא⅝ ѱѻ. ◑͙♠╖ᴛ ὡ♠╬ּת, ῷѱᶔ ͎ ͙ѫ╙ Ṓѻ ═♠╪̆ 

ᶘ ˭ ὡ♬ ̆ ̯  ὡ ▓Ѥּ⁴ תṨ░ѱѻ. 
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₡ѥϳ ᶛӢ  ҥ╪ פ    ╬♠ϮѤ ὅ אַ ♩ᶷⱠ ⅝ל ╥ ᵙ ╪Ἢ Ͽ⁄Ἄ ҥ╪  ̕ᵙᵑ ַא  

אַ︡ ѻѤ ♩░ѱѻ. ͎ ˺̓ ͙‰╥ ᾔ ▫ụ╬ ҥ╪ ʺ ♬ ἵ ≢‡ ἹᴴἪ⁄ ╥Ⱶ ˭ Ӈ̆, ͎  

ḙҍ╥ ˿↕ҵ ᵡ ѱѻ. ╪Ѥ ♬Ṓ ◓Ợ↔╙ Ⱡ░תּʺ ̆ ᵡ╪͎ᴆ╪Ἢ╙ ṓ◌ ˭ ᵣөᶒ ͕ṉ Ѥ 

Ӱּת  ˿⁄Ἄ ẋּנѱᾅ Ḋ Ἓ╙ ԑ‡ֶᵞѱѻ. 

 ὅ  ᶛӢᾏ ῷ ╥ ̕ᴐἛ╪Ϯ ҉Ἓ╪ ת‡ө ʺѫἛ╪ ▓ѻᶔ ◓ ḛỸ Ѥ ẋ↔╙ ᵰᶟ 

ẋ↔╖ᴛ ╬ᾏ ̆ Ṓѻ ˌḢ♠╪̆ ◑ ʺѫ ᶒ ♠╞ᴏ╪ ְ‡ϱ Ӱּת  ⁄ ᾎᾅ ╖ᴛ╥ ♣ר♠ 

♣ אַ︡ ⁄ Ѥ ˦╪ ꜜᾋѱѻ.  

Ҷ♩ ἵ ≢‡Ѥ ҉ ἹᴴἪ Ợ↔╥ ▀Ṩᴛ ỸἛӈ ἵᾅ ӥ₮ Ợ↔▫ ҥ╪ ᵑ ˌḛ▫ʺ 

Ҷ♩♠╖ᴛ Ⱡ‡  ὡ ▓ѻѤ ︣╪ ▓ᾋѱѻ. ₡  ἵᾅ ἵ ≢‡₮ Ҁᵙ Ợ↔▫Ѥ 

  ᵙ ╪Ἢ╥ ϿṨ ̯ⱳ⁄  Ἕᾅ  ὡ ′╖ᶒ ⅝⁄ ӻג Ҷᵞ♠╖ᴛ ˤ , ὡ♬ ֞Ѥ 

ⱳ♬  ὡ ′ᾋѱѻ. ҍᾐ ͕̑‰ ʺ ἒ♬  ҵ Ͽ⁄Ἄ ἵ ≢‡ᵑ Ợ↔  ὡ ▓Ѥ ̾ ╙ 

Ṩ⁴ Ѥ ג╪ἐᾅᵑ ̯ᵰ ‒ ѱѻ. 

ᾐ ҥ╪ ╪ᾔ ♪͐ Ḣᾏ╘ ҥאַ  ᵑ ♬ ἵ ≢‡ ἹᴴἪ̓Ѥ Ṋˌᴛ Ҷᵞ♠╪̆ Ͽ̯Ἓ╪ ▓╖ᶒ 

ᾔ♠╬ ♣ר♠ ▫ụ╖ᴛ ʼל ‒ ѻѤ ѻᵐ ױѻ▐╙ Ⱡᾎ ѱѻ.   ᵙ ╪Ἢ╘ ַא⅝  ♬Ṓᵑ 

▌╙ ─  ′╪ ▫┬ᴠ˭ ̪  ὡ ▓Ѥ Ѿὣ  ҥ╪  ҵ̯ʺ Ӌѱѻ. 

1990 Цҍ⁄ ERP ₮ MRP ᾎᾅ ╥ ˌḛ(͎ᵝ 1.2-1)╘ ͙‰⁄ ᴛἝᾅ ̕ᵙᵑ ─  ˆᴏ  ҵ̯ᵑ 

Ⱡ̑ תּ┬ ╙ᵣ, ♬Ṓ ᵒתּ Ѥ ҥ ̕⁴ Ѥ Ợז╥ ὡᵑ ˭ ѥᵙѤ ╥ҵ  Ώ╘ ˺̓ᵑ מ ᾋѱѻ. 

ױ╪  ᾎᾅ ╘ ⇔₅ ‰ᶴᵑ ▫ҿ ̆ ̓ ἵ Ѥ ҍᾐ Ựᴛ⇔ ὡר╥ ṓ◌Ἓ, ̕ ᴮל╥, ϿṨ IT ᴝ ἵᾅ⁄ 

ҍ  ╥Ⱶҵᵑ מ Ѥ ˿↕ʺ ᵤ ᾋѱѻ. 

Ң╧  ̒ᵖ ᾋᾂ : Ң╧  ᵞ╧Ѷṥ  ẈּכѮᾂ ̐♫ּ͢ק  

₡ѥϳ╥ ͙ ‰ө╘ ⁴ױ ҥ╪  ̕ ᵙ ᾎᾅ ╙ ‒ Ѥ Ữ ᶔוֹ ⁄  ▓ᾋѱѻ. ҥ╪  ̕ ᵙ ᾎᾅ ╙ 

ἐ ױ╪ ,̆  ᾎᾅ ╙ ᶘ ˭ ̕ ᵙ ᶒ, Ἄᴛ ѻᵐ ҥ╪  ἵᾅᵑ Ѥ ˦ ╪ ẋּנѱᾅ Ἓ̓⁄ ᵰ↕ 

⅝אַ  .ᾋѱѻ▓ ̆תּ

2020 Цҍ ַאḙ⁄Ѥ ˠἒ ᴛἝᾅ╥ ᶛӧ ᶔ╙ ∟ ̆ ▀̕Ἓ ▓˭ ֿב ͙ ─  ⱳ ᴠ˭ ▬ҿ ‒ 

Ѥ ὡḥ ˌ(ҍ  ˠἒỢ╥ ˿↕ ὡ  ˌ)╥ Ἄᴛ ѻᵐ ᾎᾅ (͎ᵝ 1.2-3)╙ ╙ ὡ ▓ᾋѱѻ. 
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Ӵᴛ╪ ╥ 2016 Ц ⁷̯(® "Ӱּת  ▫ṕ ᴛⱡ ╥ ҥ╪  ͙ḙ ̕ᵙ")⁄ ӻᵎᶔ ˠἒ ♣ᶷʺѤ 

ᵰ▀ ͌ 3.3ˌ╥ ἵ ≢‡   ᵙ ╪Ἢ╙ Ợ↔  ‡ᵣ Ἄᴛ Ӈˌ1.7 אַ ╪ ᵣתּ

▓ᾋѱѻ[17]. 

 

͎ᵝ 1.2-3 ᶛӧ ẋּנѱᾅ ᾎᾅ ⁄Ѥ ֿפ ҥ╪  ̕ᵙᵑ ─  ♣ᶷ ̓ ▐ ̕ᵙ▫ʺ 

⅝ ѱѻ. 

ѻ╛╘ ̓♠╬ ˠἒ ᴛⱡ  ̕ᵙ⁄ Ợ↔ӇѤ ˠἒ ‰́╥ ַאҍ  ͙‰⁄Ἄ ᵤ╪ Ợ↔ Ѥ ᾎᾅ  

ᶜᴜ░ѱѻ: 

 ERP (♆ở♅ ■∙ ̒ᵖ) - ́, ⱳҀ ḓ ᴛⱡ  ̕ᵙᵑ  ẋּנѱᾅ ᴛἝᾅ╥ ╙ 

Ⱡ̑ ѱѻ. 

 CAPEX (■Ṓ ּק  ˾  ἲ ≈„) - ɣ ἒ ᴛⱡ ╥ ₉ụ ♬ ḓ ͔ ╔ ▫ ̕ ᵙ⁄ Ợ↔Ӈᶒ ̆ ♬ 

▫ụ╥ ẋ↔̓ ◑͙ ▫ụ⁄ ҍ  ▫ᵑ ˺♬ Ѥ ҥ ҵ∑╪ Ӌѱѻ. 

 CAD ( Ἇ˾) ḓ BIM (ẋӶ ♩ṏ ᶘҥᵝ)╘ ỮἝ ∙קּ  ̆ ♬  ͙ὥ ҵᶔ̓ 3D - ᴛⱡ  

ᶛҨ╙ ᵣӥѤ ҥ Ợ↔Ӌѱѻ. ╪ױ  ᾎᾅ ╥ ♩╘ ͙ ♠ ♬Ṓ ▬‰⁄ ᵭ ⱨ ▓ᾋѱѻ. 

 MEP (͖˾, ♆͖, ḡ̒) - ͙ ́, ♣͙ ḓ Ḥ̕ ̯ Ἓ ⅝ἵᵑ Ѥ ⁪ּתѱ‡ᵠ ᾎᾅ ╖ᴛ ᴛⱡ ╥ 

ϿṨ "ὣ " ᾎᾅ ╙ ▫Ἕ  ἒᶘ ѱѻ. 

 GIS(ּקᵖ ♩ṏ ᾋᾂ תּ  ╙ҵ Ⱡ▬ ḓ ̑ʼ ṪἍתּ - (  ṪἍ ḓ ́ ⁄ Ợ↔Ӌѱѻ. 

 CQMS (˝Ἇ ֹו ̒ᵖ ἲ ≈„) - ˠἒ ᴛἝᾅʺ ᵞӈ ר ḓ ͋♬╙ רὡ ҵᴜ Ṓ◑ ⁴ 

˺ ╙ Ⱡ˞ Ѥ ҥ ҵ∑╙ ּׁשѱѻ. 

 CPM (˝Ἇ ᴘ♬  ̒ᵖ) - ˠἒ ᴛἝᾅ╥ ́ , ⱳ♬ ḓ Ⱡ‡ᵑ ѱѻ. 

 CAFM ( Ṓὡ ᾎᾅתּ┬ ᾋἏ ̒ᵖ) - ˠᶹ ̕ᵙ ḓ ∙קּ  . 

 ͕̑‰ ₮ ˠἒ ◑ ʼ╥ ▫◓ ḓ ♬Ṓ ᵒ╙ ♠ ᴎᶔ SCM(̎ ͒ᵩ ̒ᵖ)╪ ⅝ ѱѻ. 

 EPM (͖‭ Ἐ̐ ̒ᵖ) - ẋּנѱᾅ ᴛἝᾅ ḓ Ἓ̓ ˌἐ╙ ᶜ ᴛ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 AMS (■Ợ ̒ ᵖ ἲ ≈„) - ▫ụ ὡᶘ ͙ל ♣ḙ⁄ s  ◑ẋ₮ ╬ ̕ ,↔Ợ ╥ג ᵙ ḓ ┬ּתṒὡᵑ 

♠ Ѥ ҥ Ợ↔Ӌѱѻ. 

 RPM (ṥҼỢ ̒ᵖ) - ˠᶹ̓ ּת, ̕ ᴐ ᵙἵᾅ ḓ ▫ụ╥ ̕ᵙ ḓ ⇔₅̓ ̕ᴐӈ ▬‰ ḓ ᴛἝᾅᵑ 

ѱѻ. 
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͎ᵝ 1.2-4 Ợ╥ ᴛἝᾅ₮ ⁴ױ ṨἌ ʼ╥ ♬Ṓ ᵒ╙ ⁷˺ Ѥ ᾎᾅ ╥ Ữ  ⁷˺Ἓ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 CAE ( ̎ ∙קּ  ) - ┬  ⅝ἵ Ἅ(FEA) ḓ ♣ụ ┬  ⁵ (CFD)̓  ˉ╘ ́ụ ḓ ᾎḀᴆ╪Ἢ 

ᾎᾅ ╙ Ѥ  ּת∟ ̑ ░ѱѻ.  

 CFD(♆Ợ ┘  ⁵ ) - ♣ụ ┬  ⁵ , ┬  ḓ ͙  ᵒ╥ ᶛҨᵠ. CAE ─ ̆ᵙ.  

 CAPP( ́ ᴛἝᾅ ∙קּ  ́ ᴛἝᾅ ∟תּ  - ( . ˿ᴛ ḓ ᴛἝᾅ ᵵ╙ ᵣӥѤ ҥ 

Ợ↔Ӌѱѻ.  

 CAM ( ͙ Ⱡⱳ, CNC ∟תּ  - (Ɑ♫ ∙קּ  ́↔ Ⱡ‡ ᴛ͎ע ỸἛ.  

 PDM (♫  Ң╧  ̒ᵖ) - ͙ὥ ᶷἌᵑ ♇◑ ̆ ̕ᵙ Ѥ ᾎᾅ ╬ Ⱡ  ҥ╪  ̕ᵙ.  

 MES(♫Ɑ ᾏ  ᾋᾂ )Ѥ ᾒᾎʼ Ⱡⱳ ̑♬ Ⱡ‡ ᾎᾅ ░ѱѻ.  

 PLM (♫  Ὕᶕ ͖ד ̒ ᵖ) - ᴛⱡ  ⅝ἵ╥ ὡᶘ ͙ל ̕ ᵙ, ̩ ḛṨ Ṉ₰ תּ͙ͥ   Ⱡ  ̕ ᵙᵑ 

─  PDM, CAPP, CAM ḓ ͙  ᾎᾅ ╙ ѱѻ. 

ѻ‚  ἵ ≢‡ ἹᴴἪ╙  ╪ױ  ᾎᾅ ̓ ͙ ᾎᾅ ױ⁴  ╘ ҍ ˠἒ ụ‰⁄Ἄ ὡ♠╬ 

ṨṪ╪ Ӈ‴ᾋѱѻ(͎ᵝ 1.2-4). ╪ױ  ᾎᾅ ╥ ᾔ╘ ἒ́ ḓ ᾎ̑╥ ᶛӧ Ѿ́⁄Ἄ ♬Ṓᵑ ═♠╖ᴛ 

░ᴏ, ᵙ ḓ ṪἍ  ὡ ▓Ѥ ֹ̕ו♠╬ ╬ ╪ᾅᵑ ˇ  ♣ᶷ ҥ╪ ḽ╪ᾅ░ѱѻ. Ӱּת  ҵ̯ᵑ Ἄᴛ 

ᶔ ‰ᶴ ᴛἝᾅᵑ ♠ Ѥ ҥ ҵ∑╪ Ӊ Ỏᵣ ῷѱג ╥Ợ ˺♬╥ ♬ Ἓ╪ ˭ ỮӇ‡ 

ᴛⱡ  ̯  ᾎ͙₮ ֿ₅ ╬♠♬͗ ⁄פ ╙ Ḉ ѱѻ.  

  Ώᾋѱѻ. ́⁄ ӻᵎᶔ תּתּ‡Ϯ ♥ḙ╥ ˿↕ ╪ ╪ᴴױ͎ ᵙ ╪Ἢ╪Ϯ ᾎᾅ ╪ ѻᵐ ἹᴴἪ̓ 

ӇѤ ˿↕Ѥ ᵰ ᵡѻ  ˠ⁄ Ṭ̓ ѱѻ[17]. ╪Ѥ Ӱּת  ˿╥ ʺ ́ἶӇ̆ ▓╛╙ Ϯ Ͽᶒ, 

ˠἒ ᴛⱡ  Ͽ⁄Ἄ ⁪ӥ ⁪ӥ ♬Ṓ ̪ ╙ Ṓ◑ ͙ ─  ˌḢ ╬  ̓ר  ╪ᾅᵑ ˌḛ ‒  

⅝Ἓ╙ ˆⱳ ѱѻ. 

ҍ ͙‰╥ ל⅝  ̓Ⱡ ַא ϮѤ Ӱּת  ᾎᾅ ╥ и╘ ṓ◌Ἓ̓ ̓♠╬ ♬Ṓ ˤự ḓ Ἅ⁄ ⅝  

Ợ↔▫ ⁵װ⁄ ҍ  ⅝̯ Ợ ░ѱѻ. ᾔ ̕ ᵙ▫(͎ᵝ 1.2-2 ⱳ)ʺ ╪ϚѤ ♣ᶷʺ ╪ ẋּנѱᾅ⁄ ̯ ӈ 

ʻ ᾎᾅ ∟תּ ╙ ͙ ─  ̯ἛӋѱѻ. 

ᾔ ᾎᾅ  ̕ᵙ▫Ѥ ὡ  Ц ♣ ╥ ̕ᵙ▫ʺ ᴴᾅϮ ♩ ⁄ Ὠ▫ᵑ ͙ᴜ Қ 

˦ ᴀ ҥ╪  ᵒ╥ ₤ḕᵐ Ḣ ⁄ ˺♬♠╬ ⁵ ╙ ᶒ ꜙ ♬Ṓ╥ ֿפ╙ ▐︡ѱѻ.  

Ἄᴛ ѻᵐ ♬Ṓ ᵒ╙ ̕ᵙ ҵ̯ᴛ ♣ ᴎᶔ ҥ╪ ᵑ ́♠╖ᴛ ̆ ̕ᵙ  ὡ ▓Ѥ ѫᴏ╪ 

ὡ♠░ѱѻ. ╪ ῷ ⁄Ἄ ̕ᵙ▫Ѥ Ợ╥ ʻ ṨṪ╙ ♠╞ בֿ ̆  ὡ ▓Ѥ ▀̕ӈ Ỹᶘ ᴛ 

⁷˺ Ѥ ͌Ợ ᴀ Ѿ▀ Л √ ╥ ⅝ἵᴛ ▬↔ ‒ ѱѻ. 
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͖‭ ͉ở : Ң╧ ʷ ẈּכѮᾂ ᴘἚᾂ› ⁴˷ӄѡ ḟḶ 

ҥ╪ ᵑ   ᵙ ╪Ἢ̓ ҥ╪ ḽ╪ᾅ⁄ Ѥ ᴛἝᾅѤ ⁴ױ ṨἌ₮ ♣ᶷʺᵑ  ѻ‚  ╥ 

♬Ṓᵑ Ѥ ˦ ╙ ͙ ḙ╖ᴛ ѱѻ(͎ᵝ 1.2-4). ♣ᶷʺѤ ̕ ᴐ ҥ╪ ᵑ ʕ ự ̆ ᵙ   ʺ Ợ↔╙ 

─  ᾎᾅ ̓   ᵙ ╪Ἢ╖ᴛ ♣Ἶ ѱѻ.  

▀ᴐ╥ ҵ̯, ͙ὥ ḓ ҥ╪ ḽ╪ᾅᴛ ̯Ἓӈ ʻ Ợ ᾎᾅ ╘ ̓˞ ҥ╪  ,Ѥ ‚⁄ Ọᵙᵑ ӎ̆ ᶷἌג

́ụ, , ͎מ  ḓ ҍᾎṒӥ₮ ˉ╘ ₰Ἓӈ ἹᴴἪ╥ ᴛ Ựᴛ⇔ ⁸ᵰᵑ ᵹ͙ ─  Ἓ◑ Ѥ ּתᾏ 

Ϯᶴ░ѱѻ(͎ᵝ 1.2-5). Ợ╥ ᾎᾅ ╘ ♬ Ὤ╥ Ϯᶴ ᴀ Ἄᴛ Ữ  ▬↔ ̆ ἵ ᶒ ♣ᶷ ̕ᵙ▫ʺ 

∟תּ ̆ ̕ᵙ Ѥ ṓ◌ ̆ ◄ ̯ⱳ ӈ ᾎᾅ ╙ ̯Ἓ ѱѻ. 

͙‰╥ ♬Ṓ ˤự ḓ ♣Ἶ ᾎᾅ ╘ Ϯᶴ(ᾎᾅ )₮ ͌Ợ  ḲἙ(̕ᵙ▫)╖ᴛ ̯Ἓӈ ṓ◌  Ὤ 

Л √ ᴀ ▬ҿ ᶒ, ♣ҵ ₮ ◓ ↔▫ ⁵ ╙ ⁴ ♬Ṓʺ ₤ḕᵐ ᾎᾅ ╖ᴛ ♣ἾӇ̆ 

ᵎҵᴜ ѱѻ. ╪ᵑ  Ợ Ͽ ҥ╪ ╥ ᵒ̓ Ḥ ᵑ ˠˆ ̆ ═♠╖ᴛ ┬ּת  ὡ 

▓ᾋѱѻ. 

♣ᶷʺө╘ Ọᵙ ᴀ ᴛⱡ ╥ ͙ Ѿ́⁄Ἄ ∟ᾎ ҥ╪ ᵑ ὡ ⁴ ͙‰ Ỹ ́ᵑ ─  ₅‚Ṫ╖ᴛ 

♣ ѱѻ. ҥ╪  ḓ  ̕ᵙ ᾎᾅ (͎ᵝ 1.2-4 - ERP, CPM, BIM Ӯ)╘ ╪ױ  ᾏ╪ Ợ╥ ᶛӧתּ 

ᴆṁ╙  ὣ Ѥ ˆᴏ  ♬Ṓ ̆ἶҵᴛ ⁵ ╙ ѱѻ. 

Ỹ ́╥ ʻ ⅝ἵʺ ʻ▫╥ ⁵ ╙ Ѥ ▫⁷̓ ᵡ ѱ‡Ṩתּ⁪ ѱᾅ ˿⁄Ἄҵנᴛ, ͙‰╥ ẋּתּʺ  

ṪἍʺ()⁄ ╪ᵎּ͙ͥת ʻ ᴛἝᾅ ⁴▫ʺ ♬Ṓ ˿╥ Ἓ◑̓ ⅝ᴛ∑⁄ ͙⁴ ѱѻ. ╪ױ  ́♠╬ 

'ҥ╪  ᵙ'(͎ᵝ 1.2-5)Ѥ Ѿὣ  ♬Ṓ ὡ︡ ᶉ ѱּצ╪ ῷѱתּ ╥‰͙ גἶ ʺѫἛ╙ Ṓ◑ Ѥ ˿☺ 

↕─░ѱѻ. 

Ὤ╥ Ỹ ́Ѥ Ӱּת  ͙‰ ̯ⱳʺ ⱳֹוӇѤ Ḣᾏ╙ вג∂ ♬ҵᴛ ♬ ˭ ḙ₅ ѱѻ. ҟṬ⁄Ἄ Ϯᶴ 

Υҍּ͙ͥת ́ ӈ Ὤ╥ ̯ⱳ ᴀ, ͙ ‰ ˞ḲБᾅѤ ▐ ὡ̓ר ͙ѫ ṨἌ⁄ ‰ᶴᵑ ҉ ѱѻ. 

ᵤ╘ Ϯᶴ ỌᵙѤ ṓ∟ᴏ╙ Ⱡ̑ ʺתּʺ ̆ͤ ̆ ₅‚Ṫ╙ ͕̑ ѱѻ. ᵡ  ╥פֿ‚ ,ᴛתּʺ

ҥ╪ ᴛ ▬‰ ͙ ─  ˸̆  ⱳֹו ̯ⱳ₮ Ό♬♠╬ ᴛἝᾅѤ ͙‰╥ ♣  ♬Ṓ Ỹ ́ᵑ 

∟תּ ⁴ ᾎ◑╥ ṬΌ♬Ἓ̓ ─͙ ἶ⁄Ἄҵ ͙‰╥ ּתἶ ʺѫ  Ἓ◑̓ ḛ♣⁄ ͙⁴ ѱѻ. 
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͎ᵝ 1.2-5 Ἄᴛ ѻᵐ ᾎᾅ ╙  ҥ╪ ᵑ Ѥ ˦╘ ̕ᵙ▫₮ ♣ᶷʺᵑ Ϯ╥ ♬Ṓ 

Л √ ᴛ ⁷˺ Ѥ ͌Ợ ₮ ˉᾋѱѻ. 

ẋּנѱᾅ╥ ͋ᶛ⁄ ҍ  ҍ♠ ╪ Ѥ ֿב  ₵ᾋѱѻ. ₡ѥϳ ͙‰╥ ʺ Ѥ ꜙ ᶷἌ₮ Ṓ̆Ἄ ╥ 

'₿̕'̓ ˉ╘ э⁄ Ṓ╪Ѥ ṨṪỎᵣ ῷѱפֿ ג♠╖ᴛ ὡ︡Ӈ̆ ́♠╖ᴛ ᵙӈ ҥ╪ ╥ 'ᴴ  ᾎᾅ '╥ 

ͤ╪⁄ ╥ Ἄҵ ˺♬Ӌѱѻ. җ ᵤ╘ ♬Ṓᵑ ὡ︡ ̆ ᵙ  ὡ ▓╙ὡᴜ ẋּנѱᾅ ʺ Ѥ иῷ︡ѱѻ. 

╪Ḉ ᵙӈ ҥ╪ ╥ ' ẋ'ᵑ ́♠╖ᴛ ♠ ̆ ╪ᴛṨ  ┬↔  ╬Ợ╪ ᵑ  ὡ ▓Ѥ ͙‰╘ 

♩ ᵑ─↕ ♠ר♣ ˭ Ӌѱѻ 

̓˞ ♬ṒѤ Ἓ◑, ᴛἝᾅ ♠ , ˿ ☺ ↕─ᵑ ʺѫ ˭ Ѥ Ựᴛ⇔ ꜙᵆ╥ ▫ṕ╪ Ӈ̆ 

▓ᾋѱѻ. ҥ╪  ыʺ җ ᵤ╪ ῼ̆ גѢЈʺ ῷѱ▓ ̆תּʺ ╙˦ ╘ᾔ ἝỮ⁄ἌѤ ыʺ җ ᵤאַ 

▓ѢЈʺ ᾍṨᵑ ʺᵓѱѻ. 

ˠἒ ‰́╥ ˿↕, ╪Ѥ ἒ́ ḓ ⱳҀ⁄Ἄ ́–▫ ⱳ♬⁄ ╪ᵎѤ ᶛӧ ᴛἝᾅʺ ᵰ▀ ‰ҥ╪ ӇѤ ̕ᴐ 

ҥ╪ ᵑ ͙ḙ╖ᴛ Ѥ ᾒᾎʼ ᴛⱡ  ̕ᵙᴛ ♣ Ѥ ˦╙ ╥Ḉ ѱѻ. ѻ‚  ἵᾅ(ERP -ᾎᾅ , CAD 

-ɒ Ҩ, ἡἌ IoT ˠἒ ◑, RFID)╥ ♬Ṓᵑ ᶔ Ṓѻ ♬  ₉ ╙ ̆, ṉ ⁄ ᾐἶ ˭ ҍ╞ ᶒ, 

ᾐ ҥ╪  Ṩⱴ╖ᴛ ╬ תḢּ ╙⁷תּ   ὡ ▓ᾋѱѻ. 

ᵱ ╪ѱ╥ ҥ   תּ  ͙ḙ ͙‰ 2025(McKinsey & Company®, 2022 [18])⁄ ӻᵎᶔ Ḉמ╥ 

Ἓ̑♠╬ ͙‰╘ ♣ר♠ ˺♬Ṩ  ⇔₅Ữ╥ Ữ  ▬↔⁄ ╪ᵎּ͙ͥ₅⇔ ת╥ ᶛӧ ל⅝ ᶔ⁄Ἄ 

ҥ╪ ⁄ ╥Ⱶ ˭ Ӊ ˦╪̆ג ѱѻ.  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ҥ╪ Ѥ Ѿὣ  ṪἍ ҵ̯()ʺ ῷѳ ᶛӧ ẋּנѱᾅ ᴛἝᾅ╥ ὡ♠╬ ṨṪ╪ Ӈ‡ ᶘἛ, Ⱡ‡ ḓ ̕ᵙ 

▫ҿ ᵑ Ⱡ̑  ˦░ѱѻ. ҥ╪ ♣ ᾔ()╖ᴛאַ  ᶔ ⱳֹו╘ ╬♠ ⅝ἵ╥ ₅ ╙ ἵ ̆ ⇔₅ 

ᵙᾅ ᵑ ת╪ᶒ ╥Ợ ˺♬╥ ᶘἛ̓ ═Ἓ╙ и▀ ὡ ▓ᾋѱѻ. 

21 Ἕ͙Ѥ ˿Ⱡ ױѻ▐╙ Ӛ︡̆ ▓ᾋѱѻ. ̓˞⁄Ѥ Ἅ┬ʺ ͙́₮ ⇔Ἶ⁄ ҿᴏ╙ ͕̑ Ѥ 'ˤ╘ 

͔'╖ᴛ Ṭᴕּתᵣ, ₡ѥϳ⁄Ѥ ᾎʼ╥  Ḗ╖ᴛ ╬    ӈ ̓ ˞ ҥ╪ ʺ ͙ ́ʺ ῷѳ ẋּנѱᾅᵑ לҵ  

╥Ợ ˺♬ ῼ̆ᵙּתּ ╙צ∟ Ѥ Ựᴛ⇔ ♣ר♠ ▫∟╪ Ӈ̆ ▓ᾋѱѻ. 

 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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◑ 1.3.  

ӭּק  ᶕ̐ Ң╧ ╢ Ḙ♅ ּצʷ 

שּ ѡ ᶶ˷ᴘἉ╢ Ң╧  Ṭ╢ ᾋ□ 

ˠἒ ‰́Ѥ ♣ᴗ ′Ѥ ♬Ṓ ḛ╙ ˿ ̆ ▓ᾋѱѻ. ẋּנѱᾅᵑ ҥ╪ ʺ ͕̑ Ѥ ּתᾏ Ϯᶴ(͎ᵝ 1.2-

5)ᴛ Ỹʻ ѻᶔ, ◓╥ Ӱּת  Ѿ́Ѥ ḕ╪₡ᵰᾅ╥ ͕ἶ  ♠╖ᴛ ּ̯ת╥ Ỹᶹ̾╪ ṉ Қ 

Ἅ ͙(͎ᵝ 1.3-1) ᶜ╥ ͕ἶ  Ἓ◑⁄ ẋ┬  ὡ ▓ᾋѱѻ.  

♣ Ἕ́♠╖ᴛ Ӱּת בֿ ʺ ӇᶔἌ ˠἒ ‰́╥ ♬Ṓװ╘ ᵰЦ ӎ Ḥᴛ ּשʺ ̆ ▓ᾋѱѻ. ᾐ ͙ὥ╙ 

 ḥ͎ג⇔ӥ⁄Ἄ ҥ╪ ᵑ ὡ︡ ̆ ᾒᾎʼ╖ᴛ ṪἍ ᶒ Ṭ̓ ‬ᵡ ♣ּͥתᵣ ҵ Ṭʺѫ  Ṓ₄Қ 

͋ᶛᵑ ↔  ὡ ▓˭ Ӈ‴ᾋѱѻ. 

╬ ®╥ ̑ҿ ᵞ▫╬ ̆ӧ ᶴ‡ʺ Ⱡ♬  ᶴ‡╥ ḹ ⁄ ӻᵎᶔ ︡♠ ᴛ╥ Ḍҵ₮ ṓ◌Ἓ, 

ᵙ ḓ ♇◑ӇѤ ҥ╪ ╥ ‚╘ – 2Цᵡѻ ӎ Ḥᴛ ּשʺ ѱѻ[19]. 

 

͎ᵝ 1.3-1 Ӱּת ╥ ᾎ▬╘ Ἅ  ᾎҍ╥ ᾏỸ╪ ּ͕ש  ˦̓ ᵡ ╪ᴛ ҥתּʺ ╥ 

͙ ͕ὡ♠╬ ּשʺᵑ ʺⱨ₵ᾋѱѻ. 

̢ḽ ᵙ ( )₮ ˉ╘ ̆ҍ ˞Ἅ ̯ⱳᶹ╘ ◓Ợ↔⁄ ♠  ᶷἌ ӈ ּתᾏ╙ ϶ּ͙ת Ώ ּתᵣ, ₡ѥϳ 

Ӱּת  ͙ὥ╙  ♬Ṓᵑ ♠ ̆ ◓Ợ↔  ὡ ▓˭ Ӈ‴ᾋѱѻ. ╪Ѥ ▫ ᾏᶹ⁄Ἄ ꜙ▫ 

ᾏᶹ(ἶῬᾏᶹ)ᴛ╥ ֿב ♠ ♣ ̓ ẋ̪  ὡ ▓Ѥҥ, ꜙ▫╥ ╖ᴛ ּ̯תỮ⁄ Ỹᶘ ʺ Вᵙ ּת˭ ӈ 

˦░ѱѻ. (͎ᵝ 1.3-2). 
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ᵡ ̓ ,ᴛתּʺ ˞ ᴛⱡ ╥ ҥ╪ Ѥ ▀ꜙ╥ 'Ӱּת  Ῥ '╪ Ӈ‡ Ựᴛ⇔ ᴛⱡ ₮ ᴛ Ҙ ()⁄Ἄ 

◑ ⁴ Ợ↔  ὡ ▓Ѥ DNA ּתᾏ ♣Ҁ▫ʺ Ӌѱѻ. ᾐ ╬̑ ּתѫ ҵ̯, ּס ᵾᾐ ױѹ̓ ChatGPT, LlaMa, 

Ḉᾅ ᴛӥ, Ӷᾎ ,ו , ≥, ͎ ᴴ ₮ ˉ╘ ҍ͋ᶛ …‡ ᶛҨ(LLM)╥ Ӯ◑╖ᴛ ҥ╪ ᵑ ▫ҿ╖ᴛ 

̆ Ἅ ⁴ Ựᴛ⇔ ᵱד⁄ ♠↔  ὡ ▓˭ Ӈ‴ᾋѱѻ 

Ῥ ╪ Ỹᶘ ʺ ′Қ ּ̯ת⁄ Ỹᶘ ╥ ụ╙ ʺⱨ₣ ˦ ᴀ, 'ҥ╪  Ῥ '╘ Ựᴛ⇔ ♬Ṓ 

̯ⱳ₮ ּתᾏ╥ ▫ҿ ╙ ─  ͙ḙ╪ Ӈ‡ Ӱּת  Ỹ ́ʺ ᾅᾅᴛ ֿב ̆ ṉ Ѥ 

Ợ↔▫ ⅝̯Ợ ⁄ ♠╞  ὡ ▓˭ ּׁשѱѻ. 

 

͎ᵝ 1.3-2 Ӱּת  'ҥ╪  Ῥ '╘ ּ̯ת Ỹ ́ᵑ ṉ ᾎ  ή ᾏᶹ╬ ἶῬ ᾏᶹ̓ ˉ╘ ֿב ♠ 

⁵ ╙ ѱѻ. 

↕ᵙѤ ҥ╪ ╥ ḛ♠╬ ּשʺ₮ ̓ ˞ ḓ ◓ ֿב ᴛⱡ ╬אַ  ╥ ̯ ⱳ ӈ ♬Ṓ╬ 'ҥ╪  Ῥ '╥ ḛ  

Ṓ͕╪ ˠἒ ụ‰╥ Ӱּת  Ḉמᵑ ─  ҍᵑ Ἓ Ѥ Ựᴛ⇔ ᾎҍ╥ ᶷ ⁄ Ἄ ▓ᾋѱѻ. Ẍҥ╪  …‡ 

ᶛҨ(LLM)╙  'ὡṪ'╙  ↕ᵙѤ Ӱּת  ṉ ᵑ ̕ Ѥ ҥ ͎ Ώ̆ ᾅᾅᴛ ᾋ תּ ̆ ♠╞ Ѥ 

Ỹ ́ᵑ r ӥѤ ҥ ♠͏♠╖ᴛ ⁴  ὡ ▓ᾋѱѻ. ╪˦╘ ֿב ʺ ῷѱג ҥ╪ ʺ Ựᴛ⇔ ᾒ╥ ל⅝ ̯ Ἓ 

⅝ἵʺ ӇѤ Ӱּת  ᶘ░ѱѻ 
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ˠἒ ụ‰╥ ҥ╪  ‚╘ ˠἒ ᴛⱡ ╥ ὡᶘ ͙ל ♣ḙ⁄ ˢ  ѻ‚  Ṫ‒╥ 

♬Ṓᴛ ╬  ͕˶ ʺשּ  ̆ ▓ᾋѱѻ. ╪ױ  Ḣҍ  ҥ╪ ╥ ♠╘ ˠἒ ụ‰╙ 

Ẍ ҥ╪  ᾎҍᴛ ╪Ϟ̆ ▓ᾋѱѻ[20]. 

 

-  ‚ ̪ὡ, ↕  ̑̓ҍ ̪ ᶜˠ ̓,  ↕ , ↕   

♬Ṓ  ᾎҍ╥ ҥ╪ בֿ ╥Ѥ ▫⁷ʺשּ   ̓♬╙ ⁷Ữᾎ ѱѻ. Ὤ╥ ḛҀ╪ ̆ҍ ּתּ ╥̯ת ╙ ḕπ 

˦ ᴀ, ◓╥ ♬Ṓ ḛ╘ ˠἒ ụ‰ ♣ḙ╥ ּת ╙ ḕξ̆ ▓ᾋѱѻ. 

Ҋ ͖‭›Ἁ ỵἘӄѡ Ң╧ ╢ ‗╕ Ѹ╘̐ ˆᾈѮѸ. 

ϱ 2Ц ҿΌ ♣ Ἕ́ Ⱶתּ Ѥ ɒ ӧ ҥ╪ ╥ 90%̋  ỸἛӇ‴ᾋѱѻ[21]. 2023Ц ◓ ɣ ἒ ‰́ ♣ᶷʺᵑ 

  Ợ1.7 – ҉ ҉ז ᶉʺḕ╪ ╥ ҥ╪ ᵑ ỸἛ ᶒ[22], 2023 Ц ♣ Ἕ́ ҥ╪  ╘װ 

64 Ⱡ ḕ╪ ⁄ Ҁ ̆ 2025 Ц⁄Ѥ 180 Ⱡ ḕ╪ (180*10^15 ᶉʺḕ╪ )ᵑ ̓  ˦╖ᴛ 

₉ỮӋѱѻ[23]. 

ױ╪  ♬Ṓ ḛ╘ 15 Ἕ͙ ⅝ Лᾅ ̯ ḽᵎ ʺ ╬ὅ͙ᵑ ḛᶘ  ⁵Ợ♠ ἐᴗʺ ▓ᾋѱѻ. 

╬ὅὥ╪ ҵ░ӈ ּת Ṭ̓ 50 Ц ᵣ⁄ ┬ᴁ⁄Ἄ ╥ ὡѤ ӎ Ḥᴛ ѥ‡Ϲ̆, ὡᾕ Ц ᵣ⁄ ╪♣ 

1,200Ц ҿΌ ὡ▬‰╖ᴛ ᵣө‡ֿב  ὡᵣ ╥ ╪ ╬ὅӇ‴ᾋѱѻ[24]. ₡ѥϳ⁄Ѥ ♣ Ἕ́ 

ҥ╪ ╥ ‚╪ 3Цᵡѻ ӎ Ḥ῭ ּשʺ Ѥ Ӯ ΅ җ ẖᵐ ἶҵᴛ Ἓ◑ ̆ ▓ᾋѱѻ. 

◓╥ ҥ╪ ἶҵᵑ ̆ᴎ ʺשּ   ԅ, ɣ ἒ ụ‰╘  ὡᾕ Ц ҿΌ ╪♣ ⁵Ợ⁄Ἄ ♠ӈ 

˦ᵣ  ᵤ╘ ♬Ṓᵑ ỸἛ  ὡ ▓Ѥ ○◓ᴏ╙ ʺּ̆ת ▓ᾋѱѻ 
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͎ᵝ 1.3-3 ʻ ֹו∟╪ ᵰ▀ Ợ ἌḲ⁄ ҥ╪ ᵑ ♇◑ Ѥ ˦╘ ҥ╪  ⁄ʺשּ ╬♠ἶתּ ╥

͙⁴ ѱѻ. 

₡ѥϳ╥ ˠἒ ẋּנѱᾅ Ἕ́⁄ἌѤ ἵ͋ᶛ Ợגҵ ᵰ▀   ϱ ‚╥ ѻ‚  ᾏ╥ ♬Ṓᵑ ỸἛ ᶒ, 

ᶛҨ̓ ҵᶔ, Ợֿב ͙ᴜ, ◑╥ ἡἌ Ӯ ἵ͋ᶛ ˠἒ Ợ╥ Ӱּת  ḛ▫̰╘ ᴴ⁄ ὡᾕ ͙ʺḕ╪ ⁄ Ҁ  

ὡ ▓ᾋѱѻ. ̒  ͙ ὥ▫ʺ ҉ ͌ – 1.7MB╥ ҥ╪ ᵑ ỸἛ ѻ̆ ̋ ♬ ᶔ ╪Ѥ ᴴ⁄ – 146GB, ⁷ʼ 

53TB⁄ ҉ Ѥ ‚░ѱѻ(͎ᵝ 1.3-3). 

10 ᶘ╖ᴛ ̯Ἓӈ ╪ ᵰ▀ 3 ᾎʼᵣ ҿ  ˿↕, ᴴ⁄ ỸἛӇѤ ♬Ṓ╥ ы♠180 ╘װ ͙ʺḕ╪ ⁄ 

Ҁ ѱѻ(͎ᵝ 1.3-4 ⱳ).  

 

 

͎ᵝ 1.3-4 10 ᶘ╖ᴛ ̯Ἓӈ ỢѤ ᴴ⁄ – 50-200 ͙ʺḕ╪ ╥ ҥ╪ ᵑ ỸἛ ѱѻ. 
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https://datadrivenconstruction.io/book/?utm_content=2Bko


 

Ӱּת  ᶘ̓ ҥ╪ ╥ ḛ♠ ּ25  |   ʺש 

 

 

‰ᶴ ҥ╪ ╥ 30%̋  Ự ҥ╪ ♬ʺ ̆ג ᶔ(ϮᵾּתѤ Ҥ‡ῠ˞Ϯ ợⱠӊ), 10ᶘ ͋ᶛ╥ Ợ⁄ἌѤ ᵰҀ 

ὡḥ ͙ʺḕ╪ ╥ Ự ҥ╪ ᵑ ỸἛ  ὡ ▓ᾋѱѻ(ᾒⱠ ὡ Ѥ Ợ╥ ẋּנѱᾅ ┬ ⁄ ӻג ѻᵒ) 

ӻגἌ ♩♩ җ ᵤ╘ ҥ╪ ʺ ỸἛӇ̆ ▓╙ Ỏᵣ ῷѱג ═♠╬ ̕ᵙ, ♇◑ ḓ ◑͙♠╬ ʺ↔Ἓ⁄ ҍ  

⅝̯ʺ ♩♩ җ ּ̆ת ▓Ѥ ˦╘ Ṫᶘ ѱѻ. ╪♣⁄Ѥ ҥ╪ ᵑ ᴛ  ἌḲ⁄ ᶴᴮᴛ 'Ṓ̕'  ὡ ▓‴ּתᵣ, 

Ӱּת  ᾐ╥ ᵱד⁄Ἄ ♩♩ җ ᵤ╘ ͙‰╪ ג↕ӥ ἹᴴἪ╙ ♬Ṓ ╬ ↔ḙ╖ᴛ Ợ͙ ╥ג ͙ 

ᾎ▬ ᾋѱѻ. 

Ң╧  ᾂ ᵖּק Ẉ↑: ˼♫♅ ᶑ 

͐⁄Ѥ ♩♩ җ ᵤ╘ ͙‰╪ ҥ╪  ᾅ ᵙּתᵑ ג↕ӥ Ἄẋᾅ⁄ ῷ∕ἵᾗ ̆ ▓ᾋѱѻ. ₉ᵑ ө‡, 

ҥ╪ ╥ ♥ḙ╙ ג↕ӥ⁄ ᾅ Ѥ Ợ╥ ˿↕ ∩ ͌ ͙ʺḕ╪ ҉ 0.015 Ҁױ╥ ẋ↔╖ᴛ ᵰ∩ 

10~50 Ҁ[25]ױ╥ ᾅ ᵙּת ẋ↔╪ ּשʺ  ὡ ▓ᾋѱѻ. 

▀ḙ♠╬ ҥ╪  ỸἛ ╙ ʺֿב ἵ͋ᶛ ͙‰╥ ˿↕ ג↕ӥ ᾅ ᵙּת ẋ↔╘ ∩ ὡḥ Ҁױ⁄Ἄ ᵤ˭Ѥ 

ὡ  Ҁױ(͎ᵝ 1.3-5)()⁄ Ҁ  ὡ ▓╖ᶒ, ╪Ѥ ○◓♠╖ᴛ Ữ҉  ◓♬♠ Ṩ҅╙ מ  ὡ ▓ᾋѱѻ. 

214 ᶘ╥ ͙ὥ ╬ ᾅג ײ  ╥Ợ ˺♬̾▫ᵑ ҍỮ╖ᴛ ⱳỢ  Forrester╥ "ṓ◌Ἓ ּשʺ⁄ 

ӻג ҥ╪  ᾅ ᵙּתᵑ ῷ∕ἵᾗ Ѥ ͙‰"[26] ⁷̯⁄ ӻᵎᶔ, ѻ╛̓ ˉ╪ ╞҆ ᾋѱѻ. 

214 ᶘ╥ ͙ὥ ╬ Ợ ˺♬̾▫ᵑ ҍỮ╖ᴛ ᾒᾎ╥ ג  ἒᶷⱳỢ[26]⁄ ӻᵎᶔ, ⱳֹ3 ╥וṪ╥ 1 

╪Ữ╪ ҥ╪  ⇔₅╥ ‚̓ ṓ◌Ἓ ּשʺ⁄ ҍ╞ ͙ ─  ᾅ ᵙּתᵑ ῷ∕ἵᾗ ̆ ▓╖ᶒ, – 

3Ṫ╥ 2╥ ͙‰╪ ̯Ҷ ͙ḙ ᶛҨ╙ ἐ ̆ ▓ᾋѱѻ. 

 

͎ᵝ 1.3-5 ҥ╪ ᵑ ג↕ӥᴛ ₦͙ᶔ ֹ10 ╪∟ו ᶘ ╪ ╬ Ợ⁄Ἄҵ ∩ ᾅ ᵙּת ẋ↔╪ ҍ 

2,000 Ҁשּ תּͥױʺ  ὡ ▓ᾋѱѻ. 
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ҥ╪  ♇◑ ḓ ᵙ ẋ↔╙ җ↨ ּשʺᾎ Ѥ CAD (BIM), CAFM, PMIS, ERP ₮ ˉ╘ ג↕ӥ ͙ḙ ͙ὥ╥ 

ҵ░╪ ʺἶ ӇᶔἌ Ữ ╘ җ↨ ṓ◌ Ɑᾋѱѻ. ӻגἌ ͙‰ө╘ ẋ↔╙ ♠  ӥ↕ג ̆

Ⱡ̑‰ ⁄ ҍ  ╥Ⱶҵᵑ ϻ  ὡ ▓Ѥ Ḣḹ╙ ᶛự ‒ ѱѻ. 

2023 ЦṨ  ҍ͋ᶛ …‡ ᶛҨ(LLM)╥ ˌḛ╪ ḛ ╪ᶔἌ ҥתּ  ♇◑⁄ ҍ  ♪͐ Ḣᾏ╪ ṉ ͙ 

ᾎ▬ ᾋѱѻ. ▫  ἌḲ⁄Ἄ ♬Ṓᵑ ᵙ Ѥ ˦╪ җ Ό♣ ̆ ὡ╫Ἓ╪ иῷ︠⁄ ӻג ♩♩ җ ᵤ╘ 

͙‰ө╪ ҥ╪ ⁄ ҍ  Ⱡ̾╙ Ӈ ╖ᴎ ̆ ▓ᾋѱѻ. 

ױ╪  ᵱד⁄Ἄ ג↕ӥ ͙ḙ ᾅ ᵙּת⁄Ἄ Ḻ‡Ϯ ⅝  ҥ╪ ᵣ ᵙ ̆ ⁪  LLM ḓ AI נּ╪ג

ἹᴴἪ╥ ᴛ  Ḥ ᵑ ἐ Ѥ Ἕʺ ӎӥ︡ױѱѻ. Microsoft ╥  ╬ Ṿ⁄Ἄ ּת♠ ӭ╪[27], ⁴ױ ̋  תּ

▬‰╙ ὡ ͙ ─   Ṋˌ ╥ˌ ױ⁴  ᵙ ╪Ἢ╪Ϯ ג↕ӥ ͙ḙ SaaS ἹᴴἪ⁄ ╥Ⱶ Ѥ ҍᾐ AI 

⁄╪♣ ʺ ҥ╪ ḽ╪ᾅ⁄Ἄ ᴛἝᾅᵑ ̕ᵙ ᾎᾅ ױ⁴ ⁴ ╥ ͙ѫ╙ ▫ҿ  ˦░ѱѻ. 

[...] ╪ [ҥ╪  ᵙ] ʊ Ⱡ⁄ ҍ  ͙Ⱶ╥ ♪͐ Ḣᾏ╘ ѻ‚  ẋּנѱᾅ 

  ᵙ ╪Ἢ╪ ╙ ᵙ Ѥ Ḣᾏ╙ Ԏ₤ᴎ Ṓᶔ М ᵑ Ợ↔ Ѥ 

˦╪‴ᾋѱѻ. ͙ ‰ө╘ ╪ױ  М ⁄ ҍ ἐᾅᵑ ᵰ╪ג  ̆, ╪ᵑ ַאᾔ╖ᴛ 

ẋּנѱᾅ ᶛҨ╪ ἛӇ‴ᾋѱѻ. SAP [ERP]ʺ ҍ ♠╬ ₉ᴛ, ₤ḕᵐ М ʺ 

▓‡‒ᵣ SAP ҥ╪ ⁄  Ἕᾅ  ὡ ▓‴ᾋѱѻ. ӻגἌ [AI] ⁄╪♣  Ữ  ▬↔ 

[...]╥ ˿↕⁄ҵ ẋᾌ  ˦╪ Ӯ◑  ˦╖ᴛ Ṓ░ѱѻ. ♠‡ҵ ↕ᵙʺ Ѥ ♪͐ 

Ḣᾏ╘ ѻ╛̓ ˉᾋѱѻ. ẋּנѱᾅ   ᵙ ╪Ἢ╥ Ⱶ◓⁄ ҍ  ˌШ╘ ῷᵡҵ [AI] 

⁄╪♣  ᾎҍ⁄ ᶴЎֿ̆ג╪˦ פ Ỹʻ ѱѻ. Ỹʻ  Ṓᶔ ẋּנѱᾅ 

  ᵙ ╪Ἢ╘ ṕֿפ♠╖ᴛ ὡᵤ╘ ẋּנѱᾅ ᴛֹו╪ ▓Ѥ ҥ╪ ḽ╪ᾅ╪͙ 

ԅᶷ░ѱѻ 

 

- Ợ ῷ ϮҨג, Microsoft CEO, BG2 В̓╥ ╬ Ṿ, 2024Ц. [28] 

╪ѻ▐⁄Ἄ ҥױ ╪  ͙ḙ LLM ♪͐ Ḣᾏ╘ ͙Ⱶ ᾎᾅ ╙ ְ‡Еᾋѱѻ. ╬̑ ּתѫ╪ Ợ↔▫₮ ҥ╪  

Ợ╪╥ ַאˌ▫ʺ Ӈ‡(͎ᵝ 2.2-3, ͎ ᵝ 2.2-4) ⁴אַ ױˌ ╬ ╪ᾅʺ ⅝  ╥ѱᾅ ᴛἝᾅנΏ̆ ẋּ תּ

═Ἓ╪ иῷ︡ѱѻ. ҥ╪  ▬‰⁄ ҍ ױ╪   ♪͐ Ḣᾏ⁄ ҍ ἌѤ " ҷ╙ ֿפἌᴛ ḕξ̆ ṓ◌Ἓ╙ 

Ἄ ▫Ἕ⁄◑ "͙╪ת  ἒᶘ ˳ᾋѱѻ. 

Ḉמ╥ ῷ Ѥ ῷֹו ̯ Ӈ̆ ▓ּתᵣ, ͙ ‰ө╘ ╪Ḉ ̓ ˞╥ ˺ ♬╖ᴛ ╬  ˺ ᶔוֹ ⁄̓ ̆ ▓ᾋѱѻ. 

͐ ὡᾕ Ц ҿΌ╥ ҍ͋ᶛ Ӱּת ᾎᾅ ╬♠פֿ╪ ₮ ╥ ҵ░, ⱠӇּת Ώ╘ ҥ╪ ╥ ♠╖ᴛ ╬  ♬Ṓ 
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̓Ṩ Ѥ Ựᴛ⇔ ᶷⱠʺ ḛỸג ᾋѱѻ. 

Ң╧  ♅╢ ♆Ἅ: Ң╧ ╢ ‗›Ἁ ╢ḅּ͢ק 

ҍ╥ ͙ ‰ ᾎᾅ ╘ ҥ╪ ╥ ‚̓   ᵙ ╪Ἢ╥ ὡʺ IT ṨἌ ḓ ̕ ᵙ▫╥ ⁵̓װ ͌ ╙ ╪ᴷ ԅ ̕ ᵙӈ 

Ἓ◑ ἶ⁄Ἄ Ἓ̑♠╖ᴛ ḛ♣ ̆ ▬ҿ ѱѻ. ּתᵣ ͐ ὡᾕ Ц ҿΌ Ӱּת ᴛ ╬  ҥ╪ ╥ ‚̓ 

ṓ◌Ἓ╪ Ⱡ  ὡ ′╙ ♬ҵᴛ ּשʺ ᶔἌ ͙‰╥ ♬Ṓ Ỹ ́⁄ ̓  Ữ╪ ḛỸ ̆ ▓ᾋѱѻ. 

₡ѥϳ ἌḲ₮ ᾅ ᵙּת ᾎἒ⁄Ѥ ᵙӇּת Ώ╘ ѻ‚  ᾏ╥ ♬Ṓʺ ♣ᴗ ′╪ ᾽ῷⱨ ө‡₡̆ ▓╖ᶒ, 

╪ ♬Ṓө╘ ẋᴛ ṉ  ᾎʼ╪ ′‡ ẖᵎ˭ ΰᶛ′‡ּ̆ת ▓ᾋѱѻ. Ⱡ ӈ Ợ ᴝ ἵᾅᴛѤ ╪ױ  ὡ⁄ 

ҍ  ὡ ′╖ᶒ, ┬↔  ♬Ṓᵑ ͙ ─  ὡҿ ᵙʺ ⅝  ̆ᵞӈ Ợ▀ᴛ(ἵ─ "Ợ▀ᴛ ")⁄ 

ҥ╪ ʺ ᾢ╪̆ ▓ᾋѱѻ. 

͎ ˺̓ ҅☺╪Ң̳╪ ᶴἛ ̆ ̎ ╪ᴛ ӚҤ╬ Ὤ ᴀ ҍ╥ ͙‰ ̕ᵙ ᾎᾅ ╘ ꜙꜙ ♬Ṓ 

̓Ṩ ᴛ ‡ᴎ∑╙ ˷ᾋѱѻ. ͙‰ Ỹ ͕̑ ╙Ṫ‚₅ ⁄פᾔ╬ ♬Ṓ Ṩᾏֿאַ ╥́ Ѥ ҍᾐ 

Ἄᴛ ѻᵐ ᾏ╥ ҥ╪ ᴛ ̆ᵞӈ ₅⁵╪ ἛӇ‡ ⁷♠╖ᴛ ẋּנѱᾅ ᴛἝᾅ╥ ♣ḙ♠╬ 

═Ἓ╪ ♇ Ӌѱѻ. 

͙ ╥ϱ 40Цʼתּ ͕ὡ♠╬ ҥ╪ ͎ ₮Ѥ ⁷♠╖ᴛ  Ѿ́ʺשּ  ⁄ ӻᵐ Їʻ Ѿ́ᴛ ╪‡ֿפ ˦ ░ѱѻ. 

ᾅ ᵙּתʺ ́⁄ ҵҀ ᶔ ҥ╪ Ѥ җ ╪Ữ Ѿὣ  ♇◑ ҍỮ╪ ῷѱר♣ ג♠ ▫∟╖ᴛ ʼלӇѤ ֿפ♠ 

ṉ ʺ ▀‡ϳ ˦░ѱѻ. 

ѹ╥ ḛҀᴛ ͙‰╘ ♬Ṓ ᵙ ẋ↔╙ ♥ˁױѫ̓ ᵾᾐתּ̑╬ ̆ ҥ╪ ╥ ‚♠ Ἓ◑⁄Ἄ ֿפ♠ ↔╖ᴛ 

♣  ὡ ▓Ѥ ͙ ᵑ ̌ ˭ Ӈ‴ᾋѱѻ.  10 Ц ҿΌ ɣ ἒ ‰́Ѥ ♩♩ җ u ╘ ҥ╪ ᵑ ỸἛ Ѥ ˦ ⁄Ἄ 

ҥ╪ ╥ ̯ⱳ, ʃ ˺Ἓ ḓ ṪἍ♠ ʺ ᵑ Ṓ◑ Ѥ ˦╖ᴛ ♩╙ ♣ ‒  ˦░ѱѻ. 
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͎ᵝ 1.3-6 ˶ᵙӈ ҥ╪  ∟ṕ╘ ҥ╪  ᾎᾅ  ʼ╥ ♬Ṓ ̑┬ᵑ Ḣ ѱѻ. 

җ ╪Ữ ♬Ṓ╥ ‚╪ ַא⅝  ˦╪ ῷѱג ♬Ṓᵑ ▫ҿ╖ᴛ Ἅ ⁴ ˿₅ ╥Ợ ˺♬⁄ ┬↔  

♣ ᾏ╖ᴛתּ ↔╞  ὡ ▓Ѥ ѫᴏ╪ ַא⅝ ѱѻ. ҥ╪ ↔┬ ᴛ╖♬בֿ ʺ  ♬ ᴎᶔתּ

ẋּנѱᾅ ‰ᶴ╥ ᵱד⁄Ἄ ὡ︡, ʕ ̯ ,שּ ⱳ , ♇◑, ṪἍ Ӯ ♠♥  ̕ᵙʺ ╪ᴴ‡ⱨ‒ ѱѻ. 

͙‰╥ ҥ╪  ṪἍ ᴛἝᾅѤ Ὤ⁄Ἄ Ϯᶴ╥ ỸᴛṎỢ₮ Ựᴛ⇔ ♦̆  Ϯᶴ╥ , ּס Ἓὢ  Ϯᶴʺ 

Ṫ ̆ם Ӈ‡ Ựᴛ⇔ Ἓ◑╥ ḛ ╪ ӇѤ ͙ל₮ ┬Ợ ѱѻ. ₰Ἓӈ ᴛἝᾅѤ ₰ᴮӇᶔ Ợ ♬Ṓ 

Ỹ ́╥ ▀Ṩʺ Ӈ‡ ˺̰ Ựᴛ⇔ ᾎᾅ ̓ ҥ╪ ╥ Ḉמ Ἓ◑╙ ֿב Ѥ ♬Ṓ Ṩᾏֿפ╪ Ӌѱѻ. 

פֿתּ Ѥ ˿↕ʺ ᵤᾋѱѻ. ┬͙♠╬ ˔ᾐ ҍᾐתּ͵ ʺ͙ל ╪ Ϯ ᾒⱠᴛѤױ͎ תּ ♠ ̓ ┬Ợ  ́ ♠ 

ҷ╪ ἛӇ‡ ͤ╘ ̓ ̯ⱳ  ′╪ Ựᴛ⇔ ᾎᾅ ӈ ᾎᾅמ₡ ╪  ─⁄ ˼˼╪ ᾢ░ѱѻ. ͎ ˺̓ 

Ἄᴛ ѻᵐ ♬Ṓ 'Ợ▀ᴛ'ʺ Ỹ˵ ּתᾏ╥ ὣ ╙ Ḣ ̆ ҥ╪  ̕ᵙᵑ ṓ◌ ˭ ᵣӬѱѻ. 
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Ѹ╘ ѻ˾: Ң╧  ╧ᴚ›Ἁ ᾏֹו♅╩ Ṇ ᴘ 

ˠἒ Ṫ‒ ҥ╪ בֿ ╥ Ѥ ♩ ⁄Ἄ ᾐ ᶛӢ פ  ╖ᴛ╥ ⁴♬░ѱѻ. ₡ѥϳ╥ ̓ⱠѤ ♬Ṓᵑ 

ὡ︡ Ѥ ˦╪ ῷѱפֿ╪ ג♠╪̆ ѻ‚  ҥ╪ ᵑ ♣ר♠ ᵙἵᾅᴛ ♣ Ѥ ᴆ▐√ ᵑ ᵣӥѤ 

˦░ѱѻ. Ợ ̕ ᵙ▫╥ ⁵ ╪ ʃ ″╪ӧ, ⁪ּתѱ‡╥ ⁵ ╪ ʃ ″╪ӧ, ҥ╪ ╥ ̋ ₮ ҥ╪ ᴛ ▬‰ Ѥ 

Ḣḹ╙ ╪ Ѥ ˦╪  ╖ᴛ╥ ᾔ ͙ὥ╪ Ӊ ˦░ѱѻ. 

╪ ṨṪ╙ ⅝– ▫ᶔ, б╥ӈ ♪͐ Ḣᾏ╙ ▀Ữ ‰ᶴ⁄ ♠↔ Ѥ ҥ ҵ∑╪ ӇѤ ל⅝ ᾒ↔♠╬ Ѿ́ᵑ ̂ ⱳ  

⅝ʺ ▓ᾋѱѻ: 

 ♬Ṓ ᵒ⁄ ҍ  ˌ╬ ˁỢ ᾒᾎ  

 ᵰ▀ ▬‰ Ѥ ᶛӧ ᾎᾅ ̓   ᵙ ╪Ἢ╥ ᶜᴜ╙ ▬Ἓ Ἕ⅝. 

 ҥ╪ ᵑ ˤự ˞Ϯ ◓ ╬ Ѥ ҥ ʺ◑ ᵤ╘ ᾎʼ╙ ἵẋ Ѥ ─ ᵑ ᾎ Ἕ⅝. 

 Ṓ  ᾏṊ♬ ⅝ל 

 ◓   ᵙ ╪Ἢ ˿╙ ṪἍ ⁴ ͙ѫ╥ ַאṓ ḓ ַאṓ ⁴Ṩᵑ ╬ ѱѻ. 

 ṪἍ Ἓὢҵ ὡר⁄ ӻג ᴛἝᾅᵑ ֿב ҵᴜ Яᴏ Ἕ⅝.  

 ἒᶘ♠ ṪἍ╖ᴛ ▬‰ ᾎ▬ ͙ (ᶴᾇ ▀╪ ▓‴Ϯ⅝?) 

ḛỸ ╪▀ ׳╪ ⃰)░Ѿ ͙ѫ ҵבֿ ᴛ╖♠בֿ♩  ╙ͥ⅝?) 

 ᴛἝᾅ⁄Ἄ ₉ ♠(‡Ԑ ▀╪ ▀‡ϳͥ⅝?) ḓ ͋Ḹ♠(ᶴ″╙ ‒ ͥ⅝?) ṪἍ╖ᴛ 

♣  ὡ ▓Ѥ Ḣḹ╙ Ỹʻ  ṒἝ⅝. 

 ‰ᶴ ҥ╪  ̯ⱳ  ᾎ▬  

 ‰ᶴ⁄ ▫ל Ợ↔ Ѥ ▀̓ җ╥ ╪ᵒ╙ ּת♬ Ѥ  ᾎᾅ ╙ ̯ Ἕ⅝. 

↔Ợ ל▫  Ѥ ᶷἌ₮ Ṓ̆Ἄᵑ ─  ᵟ ᵣө͙ 

 ₰ᴮӈ ᴛⱡ ᵑ ᶘ  ̯ⱳᴛ ♬͙♠╖ᴛ Ṓ̕ Ἕ⅝. 

╪Ϯ Ợ╥ ♣  ♬Ṓ ╬ ̩ ╘▬ ₮ҵ ▀Ữ♠╬ ‰ᶴ╥ ᴛἝᾅגᵑ ḕρ ὡ ′җג ἐṨ  ᾎ▬ Ἕ⅝. 

ҥ╪ ♬בֿ ╥  ʺ Ѥ ҥ╪ ╥ ‚╪ ῷѱג ҥ╪ ⁄Ἄ ᾒ  ʺѫ  ╬Ợ╪ ᵑ  ὡ ▓Ѥ ѫᴏ⁄ 

▓ѻѤ Ợᾒ╙ ͙• Ἕ⅝. ▬ּתᵣ ♠♥ ˭ ̯ⱳ Ӈ̆ ṪἍӈ ҥ╪  Ἕ ҵ ╥Ợ ˺♬ ᴛἝᾅ⁄ 

ᶔ Ữ҉  ₅ ╙ Ḉ  ὡ ▓ᾋѱѻ. 

╪ ╥ ѻ╛ ṨṪ⁄ἌѤ ҥ╪  ▬‰╙ ─  ̯ ♠╬ Ḣḹ̓ ҵ̯ᴛ Е‡ʺἌ, ẋ♬  ♬Ṓᵑ ♬ ӈ 
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︡ ╖ᴛ ṉ Ѥ Ḣḹ, ṪἍ ▫ҿ  ͙ ὥ╙ ủ Ṓ̆, ɣ ἒ Ợ⁄Ἄ ̓♠╬ ṪἍ ⁄ ᾎᾅ ╙ ̯ Ѥ 

Ḣḹ⁄ ҍ  ▫Ἕ  ἒᶘ ѱѻ. 
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II ṨṪ  

˝Ἇ ‭˾ʷ Ң╧  ѡ ḟḶקẓּ ‹ב 

 

ӎ Ḵ  ⁄ἌѤ ּשʺ Ѥ ҥ╪  ‚╙ ᵙ Ѥ ҥ ▓‡ ˠἒ Ợʺ ֹוᶔ  

̓Ⱡᵑ ẋ ♠╖ᴛ ṪἍ ѱѻ. ♬Ṓ ╥ ˺̓₮ ̓♠╬ ╥Ợ˺♬╙ 

Ḣ Ѥ 'ҥ╪  Ợ▀ᴛ' Ữ╙ ▫Ἕ  ủ Ṙѱѻ. HiPPO -♪͐ Ḣᾏ( ̆ 

▐͔▫╥ ╥˸)╥ ᶷⱠ♩̓ ˠἒ ᴛⱡ ╥ ̕ᵙ ╥Ợ ˺♬ ֿפ⁄ Ḉ Ѥ ₅ ╙ 

ⱳỢ ѱѻ. ҿ♠ ẋּנѱᾅ ᴛἝᾅ₮ ͎ ṓ◌Ἓ ּשʺʺ ♬Ṓ ᵒ̓ ⇔₅ ═Ἓ⁄ 

Ḉ Ѥ ₅ ╙ ʺ ѱѻ. ̓ҵ  ᾎᾅ  ṓ◌Ἓ╪ ‡֒˭ ẋ↔╙ ּשʺᾎ ̆ 

ⱳֹ⁷┬ ╥וἛ╙ ԑ‡ֶᵙѤּת⁄ ҍ  ̯ ♠╬ ₉ʺ ⱠᾎӋѱѻ. Ҷ♩♠╬ 

ᵶ╖ᴛ ╬  ḛỸ Ѥ ́₮ ˠἒ ‰́⁄Ἄ ˌḢ Ợ↔ ♣ᵬ⁄ Ṋ ╥ר   

ᵑ ͙∂░ѱѻ. ̓ҵ╥ל  ṓ◌Ἓ̓ ͙ὥ ◑Ṉ╙ ἵ Ѥ AI ḓ LLM ͙ḙ 

ἵ ≢‡ ⁄ ᾎᾅ ╖ᴛ ♣ Ѥ ˌШ╪ ⱠᾎӋѱѻ.
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◑ 2.1.  

Ң╧   Ḑ ở╪ᴘ 

Ҳ̬ʷ ᵡ╖Ὕᴙ ẈּכѮᾂʷ Ҕ ┬♅╪͢⅔? 

…ֽ Ṓ͙⁄Ѥ Ӱּת  ҵ̯ʺ u ╙ὡᴜ ═Ἓ╪ иῷּתѤ ˦ ᴀ Ṓ▀ ὡ ▓ᾋѱѻ. ּתᵣ ᾒⱠᴛѤ ͎ ᴅּת 

Ώᾋѱѻ. ג↕ӥ Ἄẋᾅ, ᴆ˞ᾎ ᾎᾅ , Excel Ṓ̆Ἄ Ӯ Ựᴛ⇔ ἹᴴἪ╙ ҵ░  ԅᵡѻ ͙‰╘ Ӱּת  

˿⁄ ֞ ѻᵐ ́ ╙ ʺ ˭ Ӈᶒ, ╪ ́ ╘ ꜙꜙ Ϯᵾּת ́ ̓ Ӈּת ΏѤ ˿↕ʺ ᵤᾋѱѻ(͎ᵝ 

2.1-1). 

ҥ╪ Ѥ Ἅ ╪Ϯ Ἅ┬⁄ ẋ┬  ὡ ▓ᾋѱѻ. ҥ╪ ʺ ᾢ╪Ѥ ҥѤ ὡЦ╪ ˢᵙᶒ ה, ₡ᵆ, ẋ♬  

ᴛἝᾅ, □   ᴛ╖ ױᾏ Ӯ ⁴ בֿ Ӈ‡ ▓ᾋѱѻ. ҥ╪ ⁄Ἄ ֿב♬╖ᴛ ┬↔  ♬Ṓᵑ ᴎᶔ 

͙‰╘ ᵦ ͎ҍᴛ ₡מӈ ἹᴴἪ̓ Ӱּת  Я╪ּנ╥ ╙ Ϯʺ‒ ѱѻ. 

 

͎ᵝ 2.1-1 ѻ‚  ҥ╪ ʺ ̯ ӈ ╙ Ἓ ѱѻ. ́♠╖ᴛ ṓ◌ פֿתּ  ♠  Ἅ⁄ἌѤ 

' ͔ ˉ╘' ᴏⱳ ҵ ἸᾒӋѱѻ. 

ᶛӧ Ựᴛ⇔   ᵙ ╪Ἢ╘ ▀, ╪ẇ ֞Ѥ ἌḲ⁄ ̆ᵞӈ ♣  'Ợ▀ᴛ'₮ ˉ╘ ♠╙ ϶͠ѱѻ.  ╘ 

♩ □ ‡Ӈמ₡) ╪ҥ בֿ ), ѻᵐ ╘ ᶛמ(Ἄᴛ ѻᵐ ╪ẇ̓ Ṓ̆Ἄ), Ἕ Ḵ  ╘ ˆ (  ὡ 
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′Ѥ ὅ♠╬ Ҷ♩ ᾏ)░ѱѻ. ᾎʼ╪ ּת϶⁄ ӻג ͙‰╥ Ӱּת  ˿╘ ♩♩ җ ⱠӇּת Ώ╘ ♬Ṓʺ 

ᾢ⁴ ▓Ѥ ♇ὡּת₮ ẋᾌ ⱨ Ợ ἌḲ ͤὢ  ̐⁄Ἄ ʺ ʺ ἸᾒӇ̆ ▓ᾋѱѻ. 

Ựᴛ⇔ ᴛⱡ ₮ Ựᴛ⇔ ᾎᾅ ╪ ҵ░Ӊ ԅᵡѻ ╬ ◌Ѥ җ↨ ṓג ↔┬ גỎᵣ ῷѱ פֿ  ╥פֿ‚ 

ҥ╪ ᴛ ʺѤ ͝ҵ ṓ◌ ︡ѱѻ. ʺ  ▓Ѥ ' Ἅ'⁄ ҵҀ ᴎᶔ Ӷ ᴈ︣, ♬Ṓ ̯ⱳ , ' ', ╥Ḉ ▓Ѥ 

Ң‡ᵙᴛ ͎ ᴹ , ṪἍ ḓ ҥ╪  ɒ Ҩᵠ╙  ♣ר♠╖ᴛ ַא⅝  ╬Ợ╪ ᵑ Ѥ ▬‰╪ ⅝ ѱѻ. 

ҥ╪ Ѥ ַ̈́א  ˦╪ᶒ, [ҥ╪ ᵑ ᵙ Ѥ] ᾎᾅ  ▫ Ṓѻ җ ₡תּ מἶӉ 

˦░ѱѻ[29]. 

- ∩ӥ₮╪ӥ⌠╥ ᾎ▫╪▫ ╥ ⌠Ợ╪ ᵑ ᵣӧ  ḲЎᾅ-ᴝ  

ҥ╪ ʺ 'ʺ  ▓Ѥ ˦'╪ Ӈ̆ ╥Ợ˺♬╙ ─  ᾐᴧ  ὡ ▓Ѥ ͐˞ʺ Ӈᴎᶔ ᶀ♇ ᾐַא ˞ ẋᵑר  ‒ 

ѱѻ. ♠♥  Ợ♣ ᵙᵑ  ╪ֿפ♠╬ ҥ╪ ᵑ ̯ⱳ ӈ ˿ , ┬↔  ♬Ṓ Ṩᾏֿפᴛ ♣  ѻ╛ ₉  

ḓ ♠  ҵ̯ᴛ ↔  ὡ ▓ᾋѱѻ.  

ṪἍ╙ ᾎ▬ ᴎᶔ ₰Ṉ ˭ ͵ϣ  ҥ╪ ʺ ⅝ ѻѤ ₡ ᵣ, ᾒⱠᴛѤ җתּ▓ ʺ  

ҥ╪ ᴛ ▬‰  ὡ ▓Ѥ ѫᴏ╪ ᴛἝᾅ╥ ὡ♠╬ ṨṪ░ѱѻ.  
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͎ᵝ 2.1-2 ҥ╪ Ѥ ẋּנѱᾅ╥ ͐ʼ╪▫ ͙ḙ╪ᶒ, ╥Ợ˺♬ ᴛἝᾅ╥ ͙ḙ╪ Ӌѱѻ. 

͙ὥ╪ ́ἶ ḛ♣ ⁄ ӻג ẋּנѱᾅҵ ҥ╪ ⁄Ἄ ʺ ᵑ Ѥ Ḣḹ╙ Ḥ√‒ ѱѻ. Ἅ┬ ḓ Ἅ  

Ợʺ ̛ᶹ ╙ ─  ╬ ̯ ᵑג Ѥ ˦ ᴀ, ͙ ‰ҵ ▫  ἌḲ⁄Ἄ Ựᴛ⇔ ♬Ṓ╥ ᵒ╙ ̕ᵙ ̆ 

Ợ↔ ╪ӈ ҥמ₡ ╘Ώ תӇּ♬תּ ╪Ώ˞Ϯ ᾏ תּ ⁄Ἄ ʺ  ▓Ѥ ╬Ợ╪ ᵑ ⁴ ♣ר♠ ▫∟╖ᴛ 

♣ Ѥ Ḣḹ╙ Ḥ√‒ ѱѻ. 

ӥ(ҥ╪  ≢‡ ↕ᾅ)ᵑ r ӥѤ ˦ ╪  Ḵ  Ѿ́░ѱѻ. ͙ ‰╪ Ợ▀ᴛ ӈ ᾎᾅ ⁄Ἄ ́ ἶ ⇔₅ ѻᶔ 

ῷᶴᵙ ˆᴏ  ҵ̯גҵ ҥ╪  ̆ᵞ̓ ѻ‚  ᾏ╥ ҥ╪  ᶷⱠᵑ ˺  ὡ ′ᾋѱѻ. ҥ╪ ʺ Ἄᴛ 

̪ ˞Ϯ ♬Ṓᵑ ̑┬ ◓Ώ̆ ˌṊ♠╖ᴛ Ⱶ תּ  ˿↕, ͙ ‰╘ 'ҥ╪  Ợ▀ᴛ' ̓⁄ ֹוᶔ ˭ Ӌѱѻ. 

͙‰╘ ▀̕ӈ Ѿ▀ ╬ ╪ҍᾐ ҥ ג ᵑ Ṏ ̆ ҿ͙ Ѥ ҥ ᵙἵᾅᵑ ἵẋ ‒ ѱѻ. 

Ң╧  ở╪ᴘ₫ ͋ˣ╧ ͖‭ Ἐ̐› ḅ ѡ ₂  

ל  Ѿּתᵑ ˠἒ ̆ ▓Ѥҥ ʻ ᵡѻ ̆┬  ᴛⱡ ʺ ▓ѻ̆ ỮỮ  ṒἝ⅝. ‡Ԑ ╘ Ṉ╙ ︢̆, ‡Ԑ 

╘ ᾐἐ╙ ͩ̆, ‡Ԑ ╘ Ἄᴛ ╬ ╪ ̓˺ ͎ .Ώ̆ ҵᴛᵑ ͩ̆ ▓ᾋѱѻ תּ ʺ Ṉ╥ ̯ᶆ̓ 

▀ Ώ̆, ᴝ תּ  ỹ ʺ ̓ ▀  .Ώ╖ᶒ, ҵᴛᵑ ̆ ѻᾎ ͩῷ‒ ѱѻ תּ

ױ╪  Ữ ╘ ̋ Ữ╥ ᾎϮᵙ₡ʺ ῷѱג u ╘ ҍ ɣ ἒ ᴛⱡ ╥ ᾒ░ѱѻ. ὡᵤ╘ ▀ḙ ḓ ‰ ʺ 
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Ἄᴛ ѻᵐ ᾎᾅ ╖ᴛ ▬‰ ̆ Ѿ▀ ⱳ♬ ἡ ʺ ′͙ ԅᶷ⁄ ᴛἝᾅѤ ϥ′Ѥ ᾍ╬, ◓▬‰ ḓ ҹ╥ 

⁷ἶ╖ᴛ ╪‡︡ѱѻ. ╪ ᶛӧ ˦╪ Ữ҉ ᴛⱡ ױ⁴ ⁷̓תּ   ẋ↔╖ᴛ ╪‡︡ѱѻ. 

ˠἒ ◑╥ ♣ ♠╬ Ữ ╘ ˞ ︡ ̑Ợʺ רẋӇ‴ּתᵣ ͐╪ Ⱡᾎʼ⁄ ҵ  .Ώ╘ ˿↕░ѱѻ תּ

ѻ‚  ᾎᾅ ⁄Ἄ ♬Ṓᵑ ╬  ԅ ᷾ѱ ╪Ἢ╘ ҍר ѻ╛̓ ˉ╪ ╪ᴴ‡︡ѱѻ: 

 20 ▀ ̑Ợ ◑╥ ἲ◌╧ ◑ἵ◑⁄˭ "˞ ︡ Ἕ↕Ѥ ˞ ѻ ϥϹѤҥ ͐╘ ‡Ӱ ▓Ј"̆ 

ᶸѤѻ. 

 ᴘ♬  ̒ᵖ■(PMIS)ʺ ⱳҀ ṨἌ⁄ ṒЁ ╪ᶉ▀: - "˞ ︡ ̑Ợʺ רẋӇ‴ᾋѱѻ. Ⱡ 

ᾎᾅ [PMIS]⁄Ѥ ͐╪ 18▀⁄ ҵ  "?⅝Ϯ₮ ▓ᾋѱѻ. ͐╘ ‡Ӱ ▓Ϯ ̆ג╪♬₉ 

 ̎͒ᵩ ♆ᶴʷ(ERP): - "ERP⁄ ӻᵎᶔ ḤἾ╪ 25 ▀⁄ ╪ᴴ‡ֿ̆ג╪♬₉ פ ѱѻ." 

 Ң╧ )Ѯ„ ֞Ѥ IT ṨἌקּ‾   ҅҉): - PMIS ⁄Ἄ ϳ Ѥ 18 ▀╪̆ ERP⁄ἌѤ 25 ▀░ѱѻ. 

ERP₮ PMIS ̓ ⁄Ѥ OrderID φ ʺ ′╖ḃᴛ ҥ╪ ʺ ҿ͙ Ӈּת Ώᾋѱѻ. ╪Ѥ ♬Ṓ ˶ ╥ 

♣ ♠╬ ₉░ѱѻ. 

 ᴘ♬  ̒ᵖ■›Ἁ ̖ ̒ᵖ■ᴘ - "  Ϸ ⁷Ӈ̆ ◑╘ Ḣתּ ╪ Ӈ‡ ▓╖ᶒ ▐ ἵ◓ʺ 

ṬṪᶘ ѱѻ." 

Ợ̆╥ ∟╬╘ Ἄᴛ ѻᵐ ᾎᾅ ⁄Ἄ ҥ╪ ʺ ˶ᵙӇ‡ ▓‴͙ ԅᶷ░ѱѻ. ҥ╪  ἵᾅᵑ  ḓ 

̆, Ѿ▀ ♬Ṓ ᵙ תּ ᵙᵑ ᵣө̆, ETL -ҵ̯(Apache NiFi, Airflow ֞ Ѥ n8n)ᵑ  

▫ҿ ╖ᴛᾬ ᾎᾅ  ʼ╥ Ợ▀ᴛᵑ Ⱡ˞  ὡ ▓ᾋѱѻ. ╪ױ  Ḣḹ̓ ͙  Ḣḹ ḓ ҵ̯⁄ ҍ ἌѤ ╪ 

╥ ӞṨṪ⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ.  

 

͎ᵝ 2.1-3 Ҷ▀ ל⅝ ╬ ᴛⱡ ג ╥ ́  ẋ↔̓ ᾒⱠ ẋ↔ ẋ̪. 
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⁪ ᾎᾅ נּ╪ג ҵ ᵡ ̆ .ѱѻ░תּʺ ᵞӈ ἹᴴἪ╙ ᶀ♇ ᵣӧ ѻ╛ ╪ᵑ ̆ ⱳ═ Ѥ ҥ ᵢҍ  

₉ụ╙ ░ ‒ ѱѻ. ╛Ṩ  ҥ╪ ₮ ᷾ѱ ╪Ἢ ᶛҨ╙ ̆ᴎ ѻᶔ  ⅝ʺ ♣  ′‴╙ 

˦░ѱѻ. Ợ▀ᴛ ӈ ҥ╪ Ѥ ᵡ  ⱳ♬Ӈּת Ώ╘ ˠἒ ̓♬ ᴀ Ӱּת  Ἕ́⁄ ה╙ ‒͙ ѱѻ. 

KPMG╥ 2023 Ц ⁷̯ "  ̯  4.0: Ἓ̑̓ ᾒ ╥ ᾎʼ"⁄ ӻᵎᶔ, 36%╥ ͙‰ᵣ╪ ṨἌ ʼ⁄ 

ҥ╪ ᵑ ̓♠╖ᴛ ̑┬ ̆ ▓╖ᶒ, 61%Ѥ ̆ᵞӈ ҥ╪  'Ợ▀ᴛ'ᴛ ╬  ᾔʻ  ᶷⱠ⁄ 

ᶔוֹ  ▓ᾋѱѻ[30]. 

 

͎ᵝ 2.1-4 ὡЦʼ ὡ︡ ͙ ‡ᴎ⇔ ҥ╪ ʺ ˶ᵙӈ ᾅ ᵙּת 'Ợ▀ᴛ'⁄ ᾢ⁴ Ợ↔Ӈּת Ώ╙ 

─ ⁄  ▓ᾋѱѻ. 

Ợ ҥ╪ Ѥ ᵡ  ˿⁄ ‡ⱨ ▓Ѥ ˌṊ Ϯᶴ ᴀ ̆ᵞӈ ᾎᾅ ⁄ ♇◑Ӈ‡ ▓ᾋѱѻ. ʻʻ╥ 

ᾎᾅ ⁄Ѥ ַ̈́א  ♬Ṓʺ Ӈ‡ ▓ּתᵣ, Ἄᴛ ⁷˺Ӈּת Ώῷ Ϯ╥ Ữ  ⁷˺ӈ ⁄ ᾎᾅ ╪ ἛӇּת 

ᶣ ѱѻ. ╪ױ  Ợ▀ᴛѤ ҥ╪ ╥ ᵒ╙ Ḣ ̆ ⱳֹו╪ ♣  ͎ᵝ╙ Ṗ ὡ ▓Ѥ ѫᴏ╙ Ⱡ ѱѻ. 

ױ╪  Ợ▀ᴛᵑ ⁷˺ Ѥ ˦╘ ᾎᾅ  ʼ⁄ ˌṊ ♬Ṓᵑ ♣Ἶ Ѥ Ḣḹ╙ Ḥ↕͙ ─  ̕ᵙ ὡר⁄Ἄ ḲἙ 

͌Ợ ᵑ ↕Ѥ ᵰ↕ ̆͝ ṓ◌  ̓♬░ѱѻ. 

2016 Ц WEF╥ ⁷̯⁄ ӻᵎᶔ Ӱּת ᾅנ  ᶉ╪Ἢ╥ ל⅝ ◑Ṉ ַא ϮѤ ̑  ҥ╪  ₮◓Ṩ ╥ר 

░ѱѻ.  

ˠἒ ụ‰╘ Ἕ́⁄Ἄ ʺ◑ ἝṪ ӈ ụ‰ ַא Ϯ╪ᶒ ʺ  Ợᾈ╥ ᶛӧ ⁴▫╥ 

∟  Ữ  ▬↔⁄ ╥Ⱶ ѱѻ[5]. 
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- 2016 Ἕ́ ˿Ⱡ ᴀ:  Ḉמ Ἓ  

Ӱ▫╪Ў, ̕ ᵙ▫, ӰЛ╪ , ̩ ḛ▫Ѥ ṓ◌  ⱳ♬╙ ̆ ▫═♠╖ᴛ ▬‰ Ѥ ˦╙ ἐ Ѥ ˿↕ʺ 

ᵤᾋѱѻ. ╪ױ  ▫⁷ᾅױ⇔ Ἓ ╖ᴛ ╬  ҥ╪ ʺ Ṋҵ╥ ᾎᾅ  Ͽ⁄ ˶ᵙӇѤ ♬Ṓ 'Ợ▀ᴛ'ʺ 

ᵣө‡︡ѱѻ. ╪ᴅ˭ ̆ᵞӈ ᾎᾅ ╪ ᵤ╙ὡᴜ Ζ ▬ҿ ҵᴜ ͙ʺ җ ‡ᴎ√︡ѱѻ. ᾎʼ╪ ּת϶⁄ 

ӻג ʻ ᾎᾅ ᵡѻ ▫  ҥ╪ ḽ╪ᾅ₮ ♣ᶷ ּת∟ ṨἌ╥ ̕ᵙ▫ʺ Ỹ͙ᶔἌ ╘ җ↨ 

ṓ◌ ︡ѱѻ(͎ᵝ 1.2-4). 

 

͎ᵝ 2.1-5 ʻ ᾎᾅ ╘ ♠♥  ҵ̯ᴛ ᵙ ‒ Ѥ ̆┬  ҥ╪  Ợ▀ᴛ ᵑ ỸἛ Ѥ ˿ ╪ 

▓ᾋѱѻ[31]. 

͙‰ ᾎᾅ ╥ Ὸὣ ╘ ѻ╛̓ ˉᾋѱѻ. ͙‰╘ ṓ◌  ISO ἹᴴἪ⁄ ▫   ⁄ и╘ ẋ↔╙ 

Ṭתּ ̆, ̩ ḛ▫Ѥ ᾎᾅ  ˺ ╥ ṓ◌Ἓ╙ ͵ѿ̆ ὅ♠╬ ⁄ ᾎᾅ ⁄Ἄ ▬‰ Ѥ ˦╙ ἐ ѱѻ. ╪ 

ᶛӧ ˦╪ IT ˿╥ ᵑ ּשʺᾎ ̆ Ựᴛ⇔ ἹᴴἪ╖ᴛ ᵡ╪͎ᴆ╪Ἢ ͙ ‡ᴓ˭ ᵣӬѱѻ(͎ᵝ 2.1-

5). ̕ᵙ▫ө╘ ҥ╪  Ợ▀ᴛᵑ ẋ ͙ᵣ  Ỏ ͎ ∟╬̓ Ḣּת Ḣḹ╙ ṪἍ Ѥ ˿↕Ѥ ˞╥ ′ᾋѱѻ. 

̕ᵙ▫ө╘ ₡מӈ IT ᾎᾅ ⁄ ҍ  Ṭ ̪ ᵣ, ╪ᵑתּ ᴎᶔ Ữ҉  ▫ʺ ⅝ ̆ ͙ҍ  ᵣ ╥ 

Ἓ̓ᵑ ˞ ӎѤ ˿ ↕ʺ ӥᶽѱѻ. ͎  ˺ ̓, ʊ Ⱡᵑ ˺ ᴎѤ ᾎҵⱳ ҵ Ữ ╙ Ὸ ᾎ Ѥ ˿ ↕ʺ u ᾋѱѻ.  

Ѿ♥╥ לӈ ╪┬Ѥ ҥ╪ Ṓѻ   ᵙ ╪Ἢ╥ ↕ἐὣ─ᵑ ↕ἐᾎ ͙ ԅᶷ░ѱѻ. ͙‰ө╘ ᶀ♇ Ṋҵ╥ 

ᾎᾅ ╙ ˌḛ ˞Ϯ ͕̑‰ ᴛṨ  Ữ↔ ἹᴴἪ╙ ̯ᵰ  ѻ╛, ַאṓӇ̆ Ӈּת ΏѤ ᾅ ᵙּת₮ 

ҥ╪ ḽ╪ᾅᵑ ᵣө‡ ╙ ᾎҵ ѱѻ.  
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 ᶷⱠᵑ ͏ṓ ᴎᶔ   ᵙ ╪ἪṒѻ ҥ╪ ⁄ ↕ἐὣ─ᵑ ӎѤ ͐ṕ♠╬ Ựᴛ⇔ ♪͐ Ḣᾏ╪ 

⅝ ѱѻ. ͙‰╘ ᶀ♇ ҥ╪  ̕ᵙ ♣̓ר ҥ╪  ᶛҨ╙ ˌḛ  ѻ╛, Ựᴛ⇔ ◑Ṉ╙ ᵣӥѤ ҍᾐ Ѿ▀ 

♬Ṓ ︡ ╖ᴛ ▬ҿ Ѥ ᾎᾅ ╙ ̯ ˞Ϯ ἹᴴἪ╙ ̯ᵰ ‒ ѱѻ.  

↕ᵙѤ ἵ ≢‡Ṓѻ ҥ╪ ʺ җ ַא⅝  ὡ ▓Ѥ Ựᴛ⇔ ἝỮ⁄ ♪‡ө̆ פֿ

▓ᾋѱѻ. 

 

 .ᵙ, O'Reilly Media, Inc▀ג₡  -

ᵱ ᴛḶ ⁷̯ἵ╥ "ˠἒ⁄ ҍ͒ תּ  ◓̆: ỸụἛ Ữ╙ ─  ͝"(2016)⁄ ӻᵎᶔ ˠἒ ụ‰╘ 

Ӱּת  ᾐ⁄Ἄ ѻᵐ Ṫ‒⁄ ẋ  Ӛ ⱨ ▓ᾋѱѻ[32]. ╪ Ṓ̆Ἄ⁄ ӻᵎᶔ ▫ҿ ӈ ҥ╪  

̕ᵙ₮ Ӱּת פ  ╙ ҵ░ ᶔ ỸụἛ╙ ˭ Ữᾎ ̆ ᴛἝᾅ Ṭ▀ ᴛ ╬  Ἰᾒ╙ ת▀ 

ὡ ▓ᾋѱѻ. ╪ױ  Ӱּת  ᾐ╥ ⅝Ἓ╘ ˠἒ‰⁄Ἄ  ᴛἝᾅ₮ ‰♠ ♪͐ Ḣᾏ╥ 

ᾔ ⁵ ╙ ˆⱳ  Egan(₅̰, 1998) Ṓ̆Ἄ[33]⁄Ἄҵ ˆⱳ ̆ ▓ᾋѱѻ. 

╪ϱ 10,000Ц ҿΌ ҥתּ ̓˺ ͎  ̕ᵙ▫╥ לӈ ᶷⱠѤ ҥ╪  Ṩⱴ╪‴ּתᵣ, ҥ╪ ₮ 

ҥ╪  ̕ᵙ ᾎᾅ ╥ эỢ ᴛ ╬  Ợ↔▫₮ ̕ᵙ▫Ѥ ҥ╪ ╥ ̓■╖ᴛ ╬  ḹ♠╖ᴛ 

♬ ᶔוֹ ⁄Ṓᵑ ͙ ‡ᴓѻѤ ᶷⱠ♬ ╥פֿ‚ ̆ ̆ ▓ᾋѱѻ.  

Ἄᴛ ѻᵐ ҥ╪  Ợ▀ᴛѤ ⁷♠╖ᴛ ҥ╪ ♇ פֿ  Ѥ ᾔʻג  ʊ Ⱡᵑ ‒͙ ѱѻ. ⁴ױ ̩ ╥ Ҷᵞ♠╬ 

ᾎᾅ ⁄ἌѤ ҿ▀  ҥ╪ ʺ Ἄᴛ ѻᵐ Ḳ♣╖ᴛ Ⱶ◓  ὡ ▓╖ᶒ, ꜙ ꜙ Ữ ӇѤ ˃╙ ʺּ̆ת ▓‡ ‡Ԑ 

♬Ṓʺ ̕ᴐἛ╪ ▓̆ ᾐᴧ  ὡ ▓Ѥּת Ѿ ‒ Ѥ Ợ↔▫⁄˭ ʺ♠╬ ‡ᴎ∑╙ ‒͙  ὡ ▓ᾋѱѻ. 

╧Ṑ Ḑ Ңשׂ ╩ ṥⱱ()╓ᴘ וֹ   ṩ ╢ ˷̐ 

ҥ╪  Ợ▀ᴛ ᶷⱠᴛ ╬  ̕ᵙ▫Ѥ ҥ╪ ᵑ ˤự ̆ ⱳ♬ Ѥ ҥ Ữ҉  ᾎʼ╙ ἵẋ ‒ ѱѻ. ֿפ 

ᶷⱠᵑ Ḣּת ͙ ─  ͙‰ө╘ ҥ╪  ˤự, ʕ ҉҅ ʺ▫ᵙ̕ ױⱳ♬╙ ⁴ ,שּ Ѥ ṓ◌  ♬Ṓ ̕ᵙ ̯ⱳᵑ 

ᵣӬѱѻ. ͎ ױ╪ Ϯױ  ♪͐ Ḣᾏ╘ ̕ ᴮל╥ᵑ ּשʺᾎ ̆ ╥Ợ ˺ ♬ ἶҵᵑ Ѭ  Ỏ░ѱѻ.  ҥ╪ ᵑ 

♇◑ ̆ ᵙ Ѥ ▀ӈ ר╪ ′Ѥ ˿↕, ҥ╪ ʺ ᵤ╙ὡᴜ ṪἍ̓ Ἅ╪ җ↨ ‡ᴎ√︡ѱѻ. 

ϱ 10תּ Ц ҿΌ ἵ ≢‡   ᵙ ╪Ἢ̓ ᾎᾅ ╪ ↕ ὣם ᴀ ѥ‡ϮᶔἌ Ợ▀ᴛ₮ Ṩ♠♥  ҥ╪  

⅝אַ ᶷⱠʺ ꜙ Ợ↔▫⁄˭ ♩♩ җ ()פֿ ▀ᾋѱѻ. ╪Ⱡ ҿ▓ ̆תּ  ҥ╪  בֿʺ ╙˃ ҵ Ἄᴛ ѻᵐג
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ҥ╪ ᾎᾅ ױ⁴ ʺ ̓   ᵙ ╪Ἢ⁄Ἄ ḛ˸Ӊ ὡ ▓ᾋѱѻ(͎ᵝ 2.1-6). ╪ᴛ ╬  ꜙ Ợ↔▫Ѥ ὡᵤ╘ 

ҥ╪ ╪Ἄ ‡Ԑ Ḳ♣╥ ҥ⁄אַ  ʺ ̕ᴐἛ╪ ▓̆ ♬ Ѿ תּ Ѥ ҥ ‡ᴎ∑╙ ˷ᾋѱѻ. ╪Ѥ ṪἍ̓ 

̺͏♠╖ᴛ ╥Ợ ˺♬╥ ₡ᵆᴛ ╪‡︡ѱѻ. 

₤ḕᵐ ҥ╪ ᵑ Ѥ ҥ ᶷⱠʺ ḛỸ  ᵙ▫ᴛ ̯Ἓӈ ѻѾ́ ̕ᴮ Ⱡᵑ̕ שΏҵᴜ Ợ ̕ᵙ▫Ѥ ˤּ תּ

̯ ѱѻ. ╪ө╥ ▐ᶴѤ Ἄᴛ ѻᵐ ᾎᾅ ╥ Ḉᴛᵑ ự ⁴ ⅝  ҥ╪ ᵑ ₮ Ṓ̆Ἄ ᴛ 

ᾐἶ ˭ ̆, ╬ ̆, ♣Ἶ Ѥ ˦░ѱѻ. 

 

͎ᵝ 2.1-6 ₤ḕᵐ ҥ╪ ᵑ ͙ ─  ̕ᵙ▫Ѥ Ἄᴛ ѻᵐ ᾎᾅ  ʼ⁄ ҥ╪  ♠ḹ ̓פֿ ╥

ᾐᴧἛ╙ Ṓ◑ ‒ ѱѻ. 

Ϯ ᾒⱠᴛ ╪ ɒױ͎ Ҩ╘ Ựᴛ⇔ ṓ◌Ἓ╙ ‒͙ ѱѻ. ҥ╪ ʺ ὡҿ╖ᴛ ̕ ᵙӇ̆ ♬Ṓʺ Ἄᴛ ̕ ᴐ╪ ′Ѥ 

♬  Ḉӥ(͎ᵝ 2.1-7)ᵑג ▫♬˺ Ợ ˺♬⁄ ‡ⱨ ▓Ѥ ˿↕, ╥Ợ╥ ױ⁴  ᾐ ♬Ṓᵑ ᴎѤ╖‫ 

ᶛӧ ᾎҵѤ ᾎʼ╪ ᵤ╪ ˢᵙ̆ ₡ᵆʺ ḛỸ ͙ ή⇔ Ṏᶜ Ữ╪ Ӌѱѻ. 

Ӱּת  ἹᴴἪ╥ ὡ ἶ⁄Ἄ Ữ ╘ җ↨ Ὸ Ӈ̆ ▓ᾋѱѻ. ἵ ≢‡ ᾎ◑⁄Ѥ ┬ᵬ  Ṓ╪Ѥ Ựᴛ⇔ 

ҵ̯ʺ ́ἶ Ἄ ᾽ῷⱨ Ϯ₡̆ ▓ᾋѱѻ. ּתᵣ ᶘ  ҥ╪  ̕ᵙ ♣ר╪ ′Ѥ ╪ױ  ἹᴴἪ╘ ӈ 

ᾎᾅ ╖ᴛ Ӈּת Ώ̆ ₡ ᴎ ṓ◌Ἓ̓ ַאṓ╥ ́ ╙ ʺᴛ ỸἛ ѱѻ. ͎ ˺̓, ͙ ‰╘ ᴛἝᾅᵑ 

ʼἵ Ѥ ҍᾐ җ↨ Ӈ̆ הᾅױ⇔ ♬Ṓ ˿⁄ ˭ Ӌѱѻ. 
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͎ᵝ 2.1-7 ᾎᾅ ╥ ṓ◌Ἓ̓ ѻ‚  ҥ╪  ᾏ╘ ̯  ̓♬⁄Ἄ ▀̕Ἓ╙ ▌˭ ѱѻ. 

ѻ‚  ἹᴴἪ ̕ ᵙ₮ ̕ ᴐӈ ╪ױ  ɒ ӧ ʊ ⱠѤ ⱳᵣʼ Ợ ˿ ⅝אַ ╪ב₅ֿ  ͵ Ҁ╛╙ ͎ ,ӇѤҥ ˭‫ ˦╘ 

ҥ╪ ╥ ‚╪Ϯ Ἕҍ 'ᵣѫ' ҥ╪  ᵙ ҵ̯ᵑ Ѥ ˦╪ ῷѱגѤ Ợᾒ░ѱѻ. ֿב♬  ╪┬Ѥ ҥ╪ ╥ 

╪ҥ ╪וⱳֹ ̓פֿ ᵑ ỸἛ, ὡᾐ, ♇◑ ḓ Ợ↔ Ѥ Ḣᾏ⁄ ▓ᾋѱѻ. 

ἶ ʺѫתּ  Ἓ̑╥ ⁸ὍѤ Ựᴛ⇔ 'ᵡḹ╥'   ᵙ ╪Ἢ╙ Ѥ ˦╪ ῷѱג Ợ Ͽ ҥ╪  

ᶷ ᵑ ̯ Ѥ ҥ ▓ᾋѱѻ. ╪Ѥ ҥ╪ ᵑ ♣ר♠ ▫ụ╖ᴛ ͕ ̆ ⱳֹו╥ ᶛӧ ὡר⁄Ἄ 

ҥ╪ ʃ ,פֿ  ˺Ἓ ḓ ̕ᴐἛ╙ ↕ἐὣ─ᴛ ỪѤ ˦╙ ╥Ḉ ѱѻ. 

ҥ╪ Ӵᴆᵡ⁄ ҍ ╥פֿ ̓‚ ╥  ˺ ˞ṓ╙ Ⱡאַ ╘ ̆ Ṭ▀ ᵑ ′ ᶒ ♬Ṓ ᵒ╙ Ѥ  

ҥ╪  ̯ⱳᵑ ᵣӥѤ ҥ ▓ᾋѱѻ. ╪ ῷ Ѥ ᾐᴧ  ὡ ▓Ѥ Ѿ▀ ҥ╪  ἵᾅᵑ Ⱡ̑ ⁴ ♬Ṓ⁄ 

░ʻ  ♬ ̆ ᾎ╥♠♥  ╥Ợ˺♬╙ Ͽᵜ ὡ ▓ҵᴜ ּת∟ ѱѻ. 

͎ᴅּת Ώ╖ᶔ ⁴♣  ꜙꜙ ͎ᴅӭ╪ ͙‰ө╘ ᾐᴧ  ὡ ▓Ѥ ỢᾒṒѻѤ ╪  ♣ᶷʺ╥ ̕ל♠╬ ╥˸̓ 

ἶ ╥Ⱶ́ ⁄ʺ ╬♠̕וֹ ̆ ▓ᾋѱѻ. ♣ ♠╖ᴛ ♣ᶷἛ╪ ַא⅝  ⁵ ╙ Ѥ ˠἒ ụ‰⁄Ἄ ╪ױ  

Ữ╘  ӎӥ︡ױѱѻ.  

╢ở ˷♩›Ἁ ╢˵╢ ⌐ Ἐ ֛ѡ HiPPO 

♣ ♠╖ᴛ ˠἒ ‰́⁄ἌѤ ˿ ♥♠Ợ˺♬╙ Ͽᵞѱѻ. ᾎ͙╥ ⅝ל גѾ⁄ ӻ ╬♠̕ל ̓ ̆ ᾐᴧ  

ὡ ▓Ѥ ҥ╪ ʺ ′╖ᶔ Ợ ̕ᵙ▫Ѥ ˍ̕♠╬ ỢᾒṒѻѤ ̆▐͔ ֹ̕וֹ ╥∟ו(HiPPO - ̆▐͔ 

Ⱶ╥ ⁄(˸╥ ╥∟וֹ ⁴ ᵸᶜ♠╖ᴛ ҿ ‒ ѱѻ(͎ᵝ 2.1-8). 
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͎ᵝ 2.1-8 ṪἍ╪ ′Ѥ ˿↕ ẋּנѱᾅѤ ὢᴐӈ ♣ᶷʺ╥ ̕ל♠╬ ╥˸⁄ ╥Ⱶ ѱѻ. 

ױ╪  ♪͐ Ḣᾏ╘ Ό♬♠╪̆ ṉ ʺ Ѣᵛ ˿⁄ἌѤ ♬҉ Ӊ ὡ ▓ּתᵣ Ӱּת  ᾐ╥ ᾎҍ⁄Ѥ 

ᾔʻ  ─ ╪ Ӊ ὡ ▓ᾋѱѻ. ֹ̓̕ו ⁄ ͙ḙ  ╥Ợ ˺♬╘ ⃰̇Ӈ͙ ὺ̆, ͐ ˞ ′Ѥ ʺἒ⁄ 

͙ḙ Ѥ ˿↕ʺ ᵤ╖ᶒ, ҥ╪ ⁄ ḙ₅ӈ ṓ◌  Ữ ╙ ̆ᴎ  Ώᾋѱѻ תּ

Ợ⁄Ἄ ╥Ợ ˺♬ Ѿ́⁄Ἄ ּת♠╬ ᴝ╖ᴛ ♣ҀӇѤ ˦╘ ꜙꜙ ̯ ♠╬ ͐˞⁄ ͙ḙ  תּ

ΏѤ ˿↕ʺ ᵤᾋѱѻ. ͙‰╥ Ἓ̑ ⁴ṨѤ ♣ᶷʺ╥ ̾─₮ ⁷Ṛ╪ ῷѱג ҥ╪ ᵑ 

̓♠╖ᴛ ↔ ̆ ╙ Ὸ ᶒ ♬Ṓ⁄ ░ʻ  ╥Ợ ˺♬╙ Ͽᵜ ὡ ▓Ѥ ѫᴏ⁄ Ҁᴎ 

▓ᾋѱѻ. 

̾─Ϯ ˿ᴏ╪ ̉ ₤ḕᵐ ˺♬╪גѤ Ỹʻ╙ ḲᵙѤ ˦╪ ַא⅝ ѱѻ. ҥ╪  ͙ḙ ♪͐ Ḣᾏ╘ ͙♠╬ 

ṉ ᵑ ʺⱨ₵ᾋѱѻ. ╪Ⱡ ֹ⁴͕ ₮─וʺ ῷѳ ҥ╪ ₮ ṪἍ()╪ ╥Ợ ˺♬╥ ͙ר╪ Ӈ̆ ▓ᾋѱѻ. Ẍ 

ҥ╪ , ᵾᾐ ױѹ, ᾎʻ♠ ṪἍ╙  ╙ Ὸ ̆ ╪ ῷѳ Ợᾒ⁄ ╥Ⱶ  ὡ ▓ᾋѱѻ(͎ᵝ 1.1-

4).  

ҥ╪ ʺ ′ѻᶔ ⁴ױṪ╘ ͎♇ ╥˸╙ ʺֿב Ợז▀ Ỏ░ѱѻ[34]. 

 

- W. ⁄ӥ√ӥ ҥḒ, ▫ ˻ ˿₅ ἒ  

ᾐ ҥ╪  ̕ᵙ Ḣḹ╘ ֞  Ợ Ͽ ּתᾏ╥ ⁷ἶἛ╙ Ṓ◑ ѱѻ. ᶘ ˭ ἒᶘӈ ᴛἝᾅ, ▫ҿ  ḓ 

́♠╬ ♪͐ Ḣᾏ╙  ═Ἓ╙ ▌ּת Ώ̆ ᾔ ⁵ ҵ ╪♣  ὡ ▓ᾋѱѻ.  

╪ᵣ ҥתּ ⁄ ҍ  ᵸᶜ♠╬ ᾐᴧѤ ᾔʻ  ₡ᵆᴛ ╪‡ֿפ ὡҵ ▓ᾋѱѻ. ҥ╪  ▫ Ѥ Ὠ▫╥ ︡ ▀ 
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Ỏ░ѱѻ. ♠♥  ṪἍ, ᾅ , ╙ ᾏṊ Ѥ ѫᴏ╪ ′ѻᶔ ҥ╪ Ѥ ̋ ʺ ′╖ᶒ ᴛἝᾅᵑ לҵ  

ὡ ′ᾋѱѻ. Ἓ̑╥ ⁸ὍѤ ╪ Ϯᵑ ἐ אַ ṪἍ ̓̕וֹ ╥ Ѥ ˦╪ ῷѱפֿ╪ ג♠╬ ♬Ṓᵑ ̕ᵙ 

ʺѫ ̆ ♬Ṓ⁄ ░ʻ  ╥Ợ ˺♬╖ᴛ ♣ Ѥ ּתѫ  ҵ̯ᵑ ̯ Ѥ ҥ ▓ᾋѱѻ. 

Ӱּת  ˠἒ ˿⁄ἌѤ ˺♬♠╬ Ἓ̑ ⅝╬╪ ӇѤ ˦╘ ⁷̑Ἄ⁸╪Ϯ ́  ̯ⱳ⁄Ἄ╥ ─ ʺ 

ῷѱג ҍ╞ᴏ, ╥Ợ ˺♬╥ ♬ Ἓ, ᴝ ἵᾅ ═Ἓ░ѱѻ 

ҥ╪ Ѥ ҵ̯╪ּת ♥ҍ♠╬ ֿבᵙʺ ῷѷѱѻ. ╬ʼ╥ Ợ̆ᵑ ҍ Ѥ ˦ ╪ ῷѱג Ṓ₰ ‒ ѱѻ. ṪἍ╥ 

╪♩⁄ҵ Ṭ̯ ̆, ҥ╪ Ѥ ╬ʼ╥ ֹ̓̕ו ˿ ╙ ₰♣  ҍ  ὡ ′ᾋѱѻ. ҥ╪ ╥ ⁵ ╘ Ṓѻ 

♬ ̆ ♬Ṓ⁄ ░ʻ  ╥Ợ ˺♬╙ ϿᵙѤ ҥ ҵ∑╙ לѤ ˦░ѱѻ. 

˿☺ ↕─Ѥ Ѿὣ ⱴ ╙ר  Ѥ ˦Ỏᵣ ῷѱג ᶛӎ⁄˭ ҿ▀  ᵙἵᾅᵑ ═♠╖ᴛ Ợ↔ ⁴ 

˿☺ỢṒѻ ↕─ᵑ ♩  ὡ ▓‡‒ ҀἛ  ὡ ▓ᾋѱѻ. Ḉמ⁄Ѥ ҥ╪  ͙ὥ╪ ̓˞ ᶷ ᴏ╪Ϯ ὡ  

ѫᴏᵣ ╪Ϯ ַא⅝ ╪ѱѻ. ҥ░˦ פֿ ᵑ ṪἍ ̆ Ἅ  ὡ ▓Ѥ ♣ᶷʺʺ ˌ╬♠╬ ˿ ⁄ᵣ ╥Ⱶ Ѥ 

Ợזө╙ ҍ ⁴ җ ♬  ╥Ợ ˺♬╙ Ͽᵜ ὡ ▓˭ Ӊ ˦░ѱѻ(͎ᵝ 2.1-9). 

 

͎ᵝ 2.1-9 ˺♬╘ ̆ ͕⁴ᵑ ḚѤ ֹו∟╥ ╥˸╪ ῷѳ ˍ̕♠╬ ṪἍ⁄ ͐˞ ‒ ѱѻ. 

̕ᵙ▫, ♣ᶷʺ ḓ ⁪ּתѱ‡Ѥ ᴛⱡ ╥ ̯ⱳ, ⁵  ḓ תּ ⅝ל ᵑ ⁷̯ Ѥ ҥ╪  ṪἍʺ ⁵ ╙ ˭ 

Ӌѱѻ. ╬♠ ▫∟╘ ᾎᾅ ╥ ⅝ἵʺ Ӈ‡ ═Ἓ╙ ͏ҍ ͙ ─  ┬⁷  ҥ╪  ͙ḙ ᵭ ʺ 
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⅝ ѱѻ. 

Ṩ♠♥  ҥ╪ ᵑ Ợ↔  ԅ╥ ₡ᵆѤ ҥ╪ ʺ ′╙ ԅṒѻ ΅ ▬ᾋѱѻ[35]. 

 

- ╥ ṪἍ ́ụ͙ ḛᶘʺ ᾅ ḽ╪ẋּת(Charles Babbage) 

Ẍ ҥ╪ ╥ Ӯ◑̓ LLM(ҍ͋ᶛ …‡ ᶛҨ)╥ ҵ░╘ ṪἍ ḢᾏỎᵣ ῷѱג ╥Ợ ˺♬╥ ṕֿפ ▫ ᵑ 

͐ṕ♠╖ᴛ ṉ ᾎ ᾋѱѻ. ╪♣⁄Ѥ ╬̓́̕(‡Ԑ ▀╪ ḛỸ  ╙♩ ⁄(Ѿ ṪἍבֿ - ┬╪ 

ᵭ ‴ѻᶔ(͎ᵝ 1.1-4), ₡ѥϳ⁄Ѥ Ḉמᵑ ₉ Ѥ ѫᴏ(₉  ṪἍ), ϮῷʺἌѤ ᵾᾐױѹ̓ AIʺ 

╥Ợ˺♬ ̓♬⁄Ἄ ἐ╥ ἐ ╙ Ⱡᾎ Ѥ Ḣ♠ ṪἍ╪ ʻ̛Ḛ̆ ▓ᾋѱѻ. 

Ựᴛ⇔ SAPǾ ⁷̯╬ "Ự ⁷̯ ˺̓, ˞ ╥ ♥ḙ⁄ ʺͥ⇔ ˿₅ֿב╪ ▫ᾐṒѻ ╬ּ̑תѫ╙ җ 

ᾐᴧ ѻ" 2025[36]⁄ ӻᵎᶔ, ̆ ╥ ḕρ ╙♬˺ ♣╪ ג44%Ѥ AI ⱳ…⁄ ӻ ╥ב₅ֿ˿ ─ ╪ 

▓╖ᶒ, 38%Ѥ ▫ᾐ╙ ҍᾐ ⁴ ẋּנѱᾅ ˺♬╙ ϿᵙѤ AIᵑ ᾐᴧ ѻ̆ ҆ ᾋѱѻ. , 

74%Ѥ ̯Ϯ ʺⱴṒѻ AI╥ ⱳ…╙ җ ᾐᴧ ╥בֿ∟▐ ѻ̆ ҆ ╖ᶒ, 55%Ѥ AIʺ ҵ  

╬Ợ╪ ʺ ͙Ⱶ╥ ╥Ợ˺♬ Ḣᾏ╙ ҍ ˞Ϯ ↕ Ѥ ͙‰,  ⁷ᵰ  50 • Ҁױ ╪Ữ╥ 

͙‰⁄Ἄ ͐ᶴ ̆ ▓ѻ̆ ҆ ᾋѱѻ. ֞  ╞҆▫╥ 48%Ѥ ᵰ▀ ỸἛ AI ҵ̯ᵑ Ợ↔ ᶒ, ╪ ַא 

15%Ѥ ᴴ⁄ ⁴ױ Ḵ Ợ↔ ѻ̆ ҆ ᾋѱѻ. 

LLM ̓ ▫ҿ ӈ ҥ╪  ̕ᵙ ᾎᾅ ╥ ḛ♣╖ᴛ Ӈּת ΏѤ ᾏ̓ ╪͙ꜙ ἵᾅ╥ ה ἶ⁄Ἄ ♬Ṓᵑ 

ʺ ᵑ ▌ּת Ώ̆ ̓♠╖ᴛ Ợ↔ Ѥ Ḣḹ, ּס ẋּנѱᾅ ᴛἝᾅ╥ ṓ◌Ἓ̓ ⁵ҿἛ╪ ּשʺ ⁄ ӻג 

Ựᴛ⇔ ̓Ⱡʺ Ỹ˾ᾋѱѻ. 

ẈּכѮᾂ ᴘἚᾂ╢ Ṑ◄Ἐ̐ ⁮ҼἘ╢ ּקἳ♅╩ ּצʷ 

₡ѥϳ ɣ ἒ ‰́Ѥ ҥ╪  ḓ ᴛἝᾅ ̕ ᵙ⁄Ἄ ᾔʻ  ҵ♣⁄ ֹוᶔ  ▓ᾋѱѻ. ל⅝ ̓ ⱠѤ ӈ ♬Ṓ 

ᾎᾅ , ̓ ҵ  ̕ᴮל╥, Ӱּת  ҵ̯ ʼ╥  Ṩⱴ░ѱѻ. ╪ױ  ᶷⱠѤ ͙ὥ, ṉ Ѥ ̆ˍ ⅝̯Ợ , 

בֿ Ѥ ͋Ⱡᴛ ╬  ẋּנѱᾅ ᴛἝᾅ ▫ ʺ җ↨ ṓ◌ ︠⁄ ӻג җ↨ ᾔ Ӈ̆ ▓ᾋѱѻ. 

ˠἒ ᴛⱡ ╥ ̆┬Ἓ╘ ͙ὥ♠ ἛỎᵣ ῷѱג ̰ʺṊ ̰ʺ ר ḓ ͋Ⱡ ⅝̯ Ợ ╥ ╪ᴛ ╬  

ḛỸ ѱѻ(͎ᵝ 4.2-10, ͎ᵝ 5.1-7). ╪ᵑ ─ ἌѤ ʻ ᴛⱡ ⁄ ҍ  ┬⁷ ̆ ˌṊ ӈ ♪͐ Ḣᾏ╪ 

⅝ ᶒ, ╪Ѥ ͙Ⱶ╥ ᶛӢᾏ Ⱡ‡ ᾎᾅ ⁄ἌѤ ̯ ͙ ‡ᴓᾋѱѻ. ᴛἝᾅ╥ ṓ◌Ἓ̓ Ḣҍ  ‚╥ 

ҥ╪ ᴛ ╬  ᵤ╘ ͙‰╪ ♣ᶷ ἹᴴἪ╙ Ⱡ̑ Ѥ ͕̑‰ ᵑ ᾋѱѻ. ͎ױϮ ᾎ◑╘ ̓Ṩ  Ữ ╪ᶒ, 

ᵤ╘ ᾅ ‰╪ ꜗ╘ ▬‰⁄ ♩╙ ᵭ  ┬Ợ  Ⱡ ╙ Ⱡ̑ ̆ ▓ᾋѱѻ. ͎ ˺̓, ҥ╪  ̕ᵙ⁄ ҍ  
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♣ ♠╬ ♪͐ Ḣᾏ╙ й Ѥ ˿↕ʺ ᵤᾋѱѻ.  

Ựᴛ⇔ ͙ὥ̓ ᾎ◑ ⅝̯Ợ ╞♠ ⁄ἶ♠╬ ᵒתּ ╥ Ѥ ˦╪ ˿☺ᴏ╥ ᾔ ⅝ἵʺ Ӈ̆ 

▓ᾋѱѻ. ͎ױϮ ͙Ⱶ╥ Ҷ♩   ᵙ ╪Ἢ̓ ᶛӢᾏ ᾎᾅ ╘ ♠╞Ἓ╪ ϻ̆, ṉ˿ Ợ ╪ 

▓╙ ˿↕ ̯  ᴛἝᾅ╥ ἝṨ Ợ ╙ Ữ ╪ ᶣ תּ Ѥ ˌḛ▫ʺ ₡נ ᾎʼ̓ ᵤ╘ 

ẋ↔╪ ӥѤ ὡ♬╙ ‒ Ѥ ˿↕ʺ ᵤᾋѱѻ. 

͙‰ө╘ ᾐ♠╬  ♪͐ Ḣᾏ╙ ּסᾎ ̯ Ѥ ҍᾐ Ựᴛ⇔ ‰ҥ╪ ᵑ ͙ѻᵙᶔἌ ͙ὥ ּת  ╪פֿ╬ ╥

Ӈ̆ ▓ᾋѱѻ. ͎ ˺̓, ˠἒ ⱳֹו╥ ϿṨ ̯ⱳѤ ѻѾ́ ̕ᵙ▫ Л √ ᵑ  ⱳ♬ӇѤ Ữ  ⁷˺ӈ 

́ ♠, ὅ♠╬ ᾎᾅ ╥ ṓ◌  Ỹ ́╬ ˿↕ʺ ᵤᾋѱѻ(͎ᵝ 2.1-10).  

 

 

͎ᵝ 2.1-10 ͙‰╘ Ữ  ⁷˺ӈ ᾎᾅ ╖ᴛ ̯ἛӇ‡ ▓╖ᶒ, ╪ױ  Ữ  ⁷˺╪ ▫ҿ ᵑ 

⅝ᴛ Ѥ ᴛἝᾅᵑ Ἓ ѱѻ. 

2021 Ц Ϯѻ ˠἒ ₮ KPMG Canadaʺ ᾒᾎ  ἒᶷⱳỢ⁄ ӻᵎᶔ[37], ͙ ὥ  ֞Ѥ 

Ӱּת  ἹᴴἪ̓ ̕ᴐ ⁴ ˿☺Ợ₮ ẋ̪ ╙ ԅ ▫ᾐ╪ Ữ҉  ↕─⁄ ▓˞Ϯ ѻᵐ ─ ⁄ 

▓ѻ̆ Ỹʻ Ѥ ͙‰╘ 25%⁄ Ṭ̓ ᾋѱѻ. ╞҆▫╥ 23%r ╪ ▫Ợ╥ ἹᴴἪ╪ Ữ҉ ṨṪ ֞Ѥ 

ҍṨṪ ҥ╪  ͙ḙ╪̆ג ҆ ᾋѱѻ. ҿᾎ⁄ ἒᶷ ╞҆▫╥ ҍѻὡѤ ѻ‚  ͙  ͙ὥ╙ 

ὣ♣  ᾒ ♠╖ᴛ Ợ↔ ̆ ▓˞Ϯ ♣  Ợ↔ ҆ ΏѤѻ̆ תּ ᾋѱѻ. 

ױ╪  ͙ὥ ᾒ ⁄ ҍ  ˞Ṩˁ╘  ᾒὡᴛ ╬  ὡḥᵣ Ҁױ╥ ẋ↔╪ ḛỸ  ὡ ▓Ѥ ҍ͋ᶛ ╬  ג
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ᴛⱡ ⁄Ἄ ӎӥתּױ˭ Ϯ Ϸѱѻ. Ӱּת  ┌, ₉  ṪἍ()̓ ˉ╘ ʺ◑ ֿבṒӈ ͙ὥⱳ ҵ ͎ ̓ 

ԅᶷ╪ ῷѱג ᾒⱠ ᴛⱡ ⁄Ἄ ᾐᴧἛ╪ ░ּשӇּת Ώ ͙ ԅᶷ⁄ ♇ ⁄ ṨӺ Ѥ ˿↕ʺ ᵤᾋѱѻ. 

Ἕ́˿Ⱡ ᴀ(WEF)╥ Ṓ̆Ἄ "ˠἒ╥ Ḉמ Ἓ"[5]⁄ ӻᵎᶔ, ɣ ἒ Ṫ‒╥ ᾐ͙ὥ ҵ░╘ ͙ὥ♠ 

‡ᴎ∑Ỏᵣ ῷѱג ̆ˍ╥ ᾔᵙ♠ ◑Ṉ⁄ҵ ֹוᶔ  ▓ᾋѱѻ. [5], ɣ ἒ⁄ Ựᴛ⇔ ͙ὥ╙ ҵ░ Ѥ 

˦╘ ͙ὥ♠ ‡ᴎ∑Ỏᵣ ῷѱג ̆ˍ╥ ᾔᵙ♠ ◑Ṉ⁄ҵ ֹוᶔ ѱѻ. ᵤ╘ ̆ˍ╘ Ѿ ἹᴴἪ╙ 

Ợ↔ ᶔ ᴛⱡ ʺ ᾒ ◑╪ Ӈ‡ 'ᾒ Ӈ̆, ₉ ʺ'גּ ↔  ὡ ′Ѥ ˺̓ᴛ ╬  ʺ ẋ↔̓ 

─ ╪ ḛỸ  ὡ ▓ѻ̆ ↕ᴎ ѱѻ. 

 

 

͎ᵝ 2.1-11 ʻ ҥ╪  Ợ↔ Ợᴗ⁄ ҍ  ἹᴴἪ ᾎ◑╘ ᴛἝᾅᵑ ♠ ̆ ▫ҿ ͙ ─  

  ᵙ ╪Ἢ╙ Ⱡ̑ ѱѻ. 

ˠἒ ụ‰╘ ᵰ↕ ѻ‚ ѱѻ. ᴛⱡ ᵡѻ ⅝̯ Ợ -Ἓ, ḹ♠ Ṫᵆ ͋♬(͎ᵝ 4.2 ♠⁵תּ ,

10), ́ ụ ͙ר(͎ᵝ 5.1-7) Ӯ╪ ѻᵓѱѻ. ӻגἌ ╪ױ  ᶛӧ ⅝̯Ợ  ̓ ᴛⱡ  Ἓ⁄ 

₰Ṉ ˭ Ṩ Ѥ Ҷ♩♠╬ Ḹ↔   ᵙ ╪Ἢ ֞Ѥ ᾎᾅ ╙ ᵣӥѤ ˦╘ ỢᾒỮ 

Ṭʺѫ ѱѻ. 

ᾎᾅ ╥ ṓ◌Ἓ̓ ἵ ≢‡ ͕̑‰ ⁄ ҍ  ╥Ⱶҵʺ иῷּתᶔἌ ̓♠╬ ҥ╪  ̕ᵙ╥ ᾔ╘ 
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ˌḢἛ̓ ר Ỏᵣ ῷѱג ᴛἝᾅ ῷ  ▫ ╥ Ѿὣ  .ᾋѱѻ▓ ̆תּ Ѥ ╬ᾏ╪ ♩♩ җג

ẋּנѱᾅ ᴛἝᾅ╥ ṓ◌Ἓ̓ ⁵ҿἛ╪ ּשʺ ⁄ ӻג ҥ╪ ╥ ♠⁄Ἄ ̯ⱳ  ḓ ⱳֹו ᴛ ↕ἐὣ─ʺ 

╪ҿ Ѥ Ựᴛ⇔ ♪͐ Ḣᾏ╪ ⅝ ѱѻ. ╪ױ  ṉ Ѥ ˠἒ ụ‰ ḛ♣╥ ѻ╛ Ѿ́ʺ Ӊ ˦╪ᶒ, 

ἵ ≢‡ ͕̑‰ Ḥתּ ʺ Қ ᾎҍʺ ϥϮ̆ ╥Ḉ ▓Ѥ ♬Ṓ ⱳֹו  ᾎҍʺ ᾎ▬ӊ╙ ╥Ḉ ѱѻ. 

▀ ӈ ἹᴴἪ╥ ́₮ ṓ◌Ἓ ּשʺ⁄ ҍ  –Ἓ╙ ͵ѿ˭ ӇᶔἌ ὅ♠╬ פ ̓ ҥ╪  ♠⁄Ἄ 

ᶘἛ, ♠╞Ἓ, ̯ⱳ ӈ ♬Ṓ ᵙᴛ ↕ἐὣ─ʺ ḕϔ̆ ▓ᾋѱѻ. ╪ױ  Ợ̆╥ ♣ ╘ ἵ─ "ụ‰ 

ᶘ"╪גѤ ᴈּנᵑ  ἒᶘӇѤ Ἕ́ ˿ Ⱡ₮ ͙ ὥ╥ ̛ Ḹ─  ṉ ᵑ ḙ₅ ѱѻ. ɣ ἒ‰╪ Ϯῷʺ̆ ▓Ѥ 

Ḣ ̓  Ḣ ╙ ╪ ᴎᶔ ▫ҿ  ḓ Ӱּת ⁄Ἄ ˌ╬ , ˌḢ ╪Ἄẋᾅ ͙ḙ ҥ ,ר   ᶛҨ⁄ 

╪ᵎּ͙ͥ4 ת  ụ‰ ᶘ ḓ 5  ụ‰ ᶘ╥ ᵱד⁄Ἄ ˠἒ‰╥ ─ ᵑ ̆ᴎ ‒ ѱѻ.  

˝Ἇ ṧ‎╢ 4  Ợ‭ ᶕ (╩Ҕᾂ ᵖ 4.0)̐ 5  Ợ‭ ᶕ(╩Ҕᾂ ᵖ 5.0) 

͙ὥ ḓ ˿Ⱡ Ѿ́Ѥ ѻ‚  ḛ♣ Ѿ́⁄Ἄ Ợ ₮ ˿Ⱡ╥ ֿב ᵑ ἒᶘ ̆ ṪἍ Ѥ ҥ Ợ↔ӇѤ ╪ᴝ♠ 

ˌШ░ѱѻ. ⁷̯▫Ϯ ♣ᶷʺ⁄ ӻג ѻᵎ˭ ἍӉ ὡ ▓ᾋѱѻ. 

 4  Ợ‭ ᶕ (4IR ֞Ѥ ╬җᾅ ᵙ 4.0)╘ ♬Ṓ ͙ὥ, ▫ҿ , Ӱּת  ḓ Ἕ́ ₮ ̕ᴐ╪ 

▓ᾋѱѻ. ͎ ᾔ ⅝ἵ ַא ϮѤ Ҷ♩ ἵ ≢‡ ἹᴴἪ, ּס ♬ ‰ᶴ₮ ͙‰╙ ─  ἒ́ӈ 

♣ᶷ ӈ Ӱּת  Ⱡ ╙ ᵣӥѤ ˦░ѱѻ. ╪ױ  ἹᴴἪ╘ ꜙꜙ IT ╬ ⅝אַ ╥ג  ṨṪ╪ Ӈּתᵣ 

ʺ ὡ♬ ′╪Ѥ ◑Ἓ╪ ԑ‡︡ѱѻ. 

 5  Ợ‭ ᶕ (5IR)╘ ◓ 4IR()Ṓѻ ˌШ  ḓ ˌḛ ͙ Ѿ́⁄ ▓ᾋѱѻ. ͎ ᾔ ∟ ⁄Ѥ 

Ⱡ ̓ Ἄẋᾅ╥ ˌ╬  ˆ ʺ Ӌѱѻ. 5IR╘ ˌ╬ , ἒ  ḓ Ἄẋᾅ ּת  ᶛҨ⁄ ַא♩╙ 

ӎ̆ Ṓѻ ♠╞ᴏ ▓̆ ┬⁷ ᶒ ˌ╬ ӈ ˿Ⱡ ҿ╙  ∑ֹו▐░ѱѻ. ѻἙ Ḵ  ˿Ⱡ ᶛӥ╥ 

ᾔ╘ ╥Ợ˺♬╙ ─  ҥ╪  ↔╪ᶒ, ╪Ѥ ₡  ҥ╪ ₮ ₡  ╙ Ợ↔  Ώ╖ᶔ ỢᾒỮ תּ

Ṭʺѫ ѱѻ(͎ᵝ 2.1-12). 
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͎ᵝ 2.1-12 Л Ḵ  ╘ ἹᴴἪ⁄ ♩╙ ᵭ ̆, ѻἙ Ḵ  ╘ ˌ╬  ḓ 

ҥ╪  .ӓѱѻ ╙♩אַ ⁄

ˠἒ ‰́ ͙‰↔   ᵙ ╪Ἢ╙ 10 ̐ ֞Ѥ 100 ̐╥ ⱳֹו⁄Ἄ Ợ↔ ͙ ─  ᵣӧѻ̆ Ἄ 

Ữ҉  ὡ♬̓ ˌἐ ′╪ ѻᵐ ͙‰, ּ⁵ת ֞Ѥ ̰ʺᴛ Ἓ̑♠╖ᴛ ◑  ὡ ▓ѻѤ Ṓ◑╘ 

′ᾋѱѻ. ʻ ⱳֹוᵡѻ ̆┬  ᴛἝᾅ, ⅝̯ Ợ  ḓ ⱳˠ╪ ▓‡ ᵭ  ⱳ♬╪ ⅝  ὡ 

▓͙ ԅᶷ⁄ ╪ױ  ἹᴴἪ╙ Ἓ̑♠╖ᴛ ◑  ʺѫἛ╘ ⁴♣  ϻᾋѱѻ. 

₡ѥϳ ͙ὥ ἹᴴἪ╥ Ἓ̑♠╬ ╘ ʻ ᴛἝᾅ, ᴛⱡ  ḓ Ợ⁄ ҍ  ̆ҵᴛ ᵭ ӈ ♪͐ Ḣᾏ╙ 

╥Ḉ ѻѤ ♩╙ ╪ Ѥ ˦╪ ַא⅝ ѱѻ. ּס, Ḹ↔ ᴆ▐√ , ҵ̯ ֞Ѥ ᴛ͎ע╪ ˌḛӈ ⁄ҵ ʻ 

♬ Ợ ḓ ᴛⱡ ╥ ̆┬  ⅝̯Ợ  ḓ ⱳˠ╙ ⱴ ͙ ─  ἝṨ♠╬ ⱳ♬ ḓ ᵭ ʺ ⅝ ѱѻ.  

PwC Ṓ̆Ἄ "Ⱡ 5  ụ‰ ᶘ╥ Ҷ" [38]⁄ ӻᵎᶔ [38]⁄ ӻᵎᶔ, ₤  ѻ‚  ụ‰ Ṫ‒╥ ̆─ 

50%̋ – אַ ב₅ֿ˿  Ѿ ͙ὥ̓ ╬♠ ♣ᶷἛ╥ ⁄ ╥Ⱶ ̆ ▓ᾋѱѻ. ╪ױ  ♪͐ Ḣᾏ╙ 

 Ⱡ  Ӱ▫╬╪Ϯ ̆ˍ ⅝̯ Ợ ╥ ṉ ⁄ ẖᵎ˭ ♠╞ ⁴ ˌ╬ ᵭ  Ỹụ╙  ὡ 

▓ᾋѱѻ. 

ʻ ᴛἝᾅ⁄Ѥ ̆┬  ͙ѫ ֞Ѥ   ᵙ ╪Ἢ╥ ˌḛ╪ ⅝ ᶒ, ͒ ᴛḶ ˠἒ ụ‰╥ ͋ᶛ₮ ᴛⱡ ╥ 

ѻ‚Ἓ╙ ̆ᴎ  ԅ ʻ ̆┬  ╪ ҍ ╙וᴛֹ ╬ג Ѥ ὡᵤ╘ ẋּנѱᾅ Ợᴗʺ Ⱶ◓ ѱѻ(͎ᵝ 2.1-

ױ╪ .(13  ̒  Ợᴗ⁄Ѥ ̆ ┬  Ἓ╪ ▓╖ᶒ ᵭ  ♪͐ Ḣᾏ╪ ⅝ ѱѻ. ᵾᾐ ױѹ̓ ╪ Ѳ ҥ╪  

Ἕ ╥ ̯ᶷ ṪἍ⁄ ̕  ◑⁄Ἄ ѻ‚  ♪͐ Ḣᾏ╥ ᵱד⁄Ἄ ҿ▀  ṪἍ ᶷⱠ⁄ ҍ  ʺѫ  ѻ‚  

ἹᴴἪ╙ җ ▫Ἕ  ủ Ṗ ˦░ѱѻ(͎ᵝ 9.2-9). 
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Ӱּת  ᴛἝᾅ╥ ᵱד⁄Ἄ ╧ ׇ╩ ╘ ᴛⱡ ╪ג  Ợ╪   Ѿ́ᵑ ױ⁴ ╥

ҥ╪ ₮ ▬‰╥ ▫ҿ  ֞Ѥ ̯ⱳ ӈ ᵒ╙ ʺѫ ˭ Ѥ ▀ᴐ╥ ҿ, ᴛἝᾅ ḓ 

ҵ̯░ѱѻ. 

 

͎ᵝ 2.1-13 ẋּנѱᾅ Ợᴗ╥ ˌṊἛ̓ ѻ‚Ἓ╖ᴛ ╬  ◑ ʺѫ  ὅ פ  ̓ 

ҵ̯ᵑ ᵣөᴎѤ ᾎҵѤ Ṭʺѫ ѱѻ. 

↕ᵙ╥ ứ╘ ╪Ḉ Ӱּת  ᾐ╥ ₅ ╖ᴛ ⁴תּʺ ױ ᶔ⁄Ἄ ṉ ╖ᶒ, ₡ѥϳ ↕ᵙѤ ˠἒ ụ‰╥ ˿Ⱡ 

ḛ♣⁄Ἄ Ựᴛ⇔ Ѿ́╥ ҵמ⁄ ҍ  ╪‒͙  ὡ ▓ᾋѱѻ. ╪ "Ựᴛ⇔ ˿Ⱡ"⁄Ἄ ˿☺╘ ѻᵐ ͋ ⁄ ӻג 

ⱳֹוӉ ˦░ѱѻ. ̑̑ ּתᾏ̓ ₡  ҥ╪ (ᵑ ὡ⅝⁄ ᵭѤ Ⱡ ̓ Ἄẋᾅᴛ ═♠╖ᴛ ♣  ὡ ▓Ѥ 

Ợ5 ╪ז  ụ‰ ᶘ╥ ⱳˠ⁄Ἄ ᾔ♠╬ ╪♩╙ .Ӌѱѻ ˭‫  

˿Ⱡ ▫ ╪  ᵡᾅ ᾅѤ "Ợ♠ ̾ᵙ₮ ̑̑ ᶷⱠ: 21Ἕ͙ ͒ᴛḶ ּת♠ ◓ụ̾ ˿Ⱡ"[39]גѤ 

♇Ἄ⁄Ἄ ѻ╛̓ ˉ╪ …͕ ѱѻ. 2012 [39], "↕ᵙѤ ͒ᴛḶ ּתᾏ ˿Ⱡ⁄ ủ̆ ▓╖ᶒ, ḈמѤ 

̓ ♠ ḛ˸╙ Ữ ╖ᴛ ♣ Ѥ Ḣḹ╙ ῷѤ Ợזө╥ ᶝ╪ѻ"̆ג ᵦ ѱѻ. 

ѻἙ Ḵ  ˿Ⱡ ᶛӥᴛ╥ ♣ ╘ ὅ♠╬ IT ἹᴴἪ⁄Ἄ ˌḢ פ ̓ר  ╖ᴛ ♩╪ ╪ҿ Ѥ ˦╙ 

╥Ḉ ѱѻ. ͙‰ө╘ ͙Ⱶ╥ ἵ ≢‡ Ⱡ ⁄Ἄ Ḻ‡Ϯ Ҷ♩ ͙ὥṒѻѤ ҥ╪  ụ╪ ӇѤ▫ ⅝ל ʺ

Ἄẋᾅ ּת  ᶛҨ╙ ἐ ͙ ᾎ▬  ˦░ѱѻ. 

Ḳӥ ẋּנѱᾅ ᾅ  2024 ⁷̯[40]Ѥ ₡  ἵᾅ ἵ ≢‡(₡  ἵᾅ ἵ ≢‡, OSS)╥ 

ᵢҍ  ˿Ⱡ♠ ʺ ᵑ Ṓ⁴ּׁשѱѻ. ╪ ⁷̯⁄ ӻᵎᶔ ᶛӧ ἵ ≢‡ ӥ╥ 96%⁄ OSSʺ 

Ⱶ◓ ᶒ, ▀Ṩ Ữ↔ ἵ ≢‡Ѥ 99.9%̋  OSS ̯ Ἓ ⅝ἵᴛ ╪ᴴ‡ⱨ ▓ᾋѱѻ. OSSʺ ′ѻᶔ 

͙‰╘ ἵ ≢‡⁄ 3.5Ḥ җ ᵤ╘ ẋ↔╙ ּת  ˦░ѱѻ. 
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͒ᴛḶ ᴈӥ⁄ ӻג ͙‰ Ỹ ́Ѥ ♩  ҥ╪ ᾔ╥ ṪἍ ḓ ἒאַ   Ἄẋᾅʺ  ˶ ˭ 

♬╥ӈ Ợ↔ ᾎϮᵙ₡ᵑ ʺֿב ̆ᵞӇ̆ ὅ♠╬ ἹᴴἪṒѻ ↕ἐὣ─ʺ и╘ ѻἙ Ḵ  ˿Ⱡ 

♣ ѻ▐╖ᴛױ Ӊ ˦░ѱѻ. 

Ӱּת  ᾎҍ⁄Ѥ ͕̑‰  ἹᴴἪ⁄ ╥Ⱶ Ѥ ҍᾐ ҥ╪ ᵑ ̓♠╖ᴛ Ợ↔  ὡ ▓Ѥ ѫᴏ⁄ ӻג 

͙‰╥ ˿☺ᴏ╪ ꜝ↕Ӊ ˦░ѱѻ. ͎ ˺̓ ˠἒ ‰́Ѥ ͙Ⱶ╥ ˿ֹוӈ ᾎᾅ ⁄Ἄ ˌḢ Ữ ̓ר   ⇔↔ 

ʺѫ  ҵ̯ʺ ᴛⱡ  ̕ᵙ╥ ͙ḙ╪ ӇѤ ┬⁷ ̆ ♠╞ᴏ ▓Ѥ ⁄ ᾎᾅ ╖ᴛ ♣  ˦░ѱѻ. 

  ᵙ ╪Ἢ ͕̑‰ Ḥתּ ʺ Қ ᾎҍʺ ϥϮᶔ ὅ♠╬ ἵᾅ ӥ₮ ὡ М ╥ Ṓ┬ ⁴Ṩʺ ῷѱג 

ҥ╪ ᵑ ♣ר♠ ╪♩╖ᴛ ♣ Ѥ ѫᴏ⁄ ӻג ʺ ʺ ♬╥ӇѤ Ựᴛ⇔ ˿╪ ⱳἛӉ ˦░ѱѻ. 
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◑ 2.2.  

Ҵ╖ ֹוἉᴘ Ḓλ̃ Ṑ◄Ἐ╖ ל█ѮѸ. 

ỵỢἘ ừ╖ ʷᴘᵟѡ ׂשṐ Ӣ₫ ὂ♅╩ ᾋᾂ  

ϱ ὡᾕ Ц ҿΌ IT Ṫ‒╥ ͙ὥ ṉתּ Ѥ לᴛ ἵ ≢‡ ͕̑‰ ҵל ʺ  ₵ᾋѱѻ. ͕̑‰ Ѥ ͙‰╪ 

‡Ԑ ͙ὥ╙ ̆ ‡Ԑ ͙ὥ╙ Ḳᴎ‒ ּתᵑ ˺♬ ᶔἌ ˌḛ Ḣ ╙ ἒ♬ ᾋѱѻ. Ợ▀ᴛ ӈ 

ἹᴴἪ⁄Ἄ ַאַ︡  אᾏ ҥ╪ ḽ╪ᾅ ḓ  ᾎᾅ ╖ᴛ ♣ Ѥ ᾎҍ⁄ ͕̑‰ Ѥ ג╪ἐᾅ Ⱡ ╙ 

Ṓ ⁴  Ἕᾅ ḓ ◑Ἓ⁄ ҍ  Ⱡ‡ᵑ Ⱡ̑ ᾋѱѻ. ╪ ӥ ͙ὥ̓ Ἄẋᾅ↕ג   ἵ ≢‡(SaaS) 

ᶛҨ╪ Ӯ◑ ᶔἌ ╪ױ  Ⱡ‡Ѥ ̯Ҷ ᶛҨᴛ ḛ♣ ⁴ Ợ↔▫ᵑ Ӱּת  Ἄẋᾅ╥ Ἓҵ и╘ ̆ˍ╖ᴛ 

̲ ᾋѱѻ. 

ױ╪  ♪͐ Ḣᾏ╘ ⁵ἒ╙ Ͼ ᾋѱѻ. ♣ᴗ ′╪ ᵤ╘ ‚╥ ᴛ͎ע ӥʺ ỸἛӇ‴╛⁄ҵ Ṭ̯ ̆ 

ᾒⱠᴛ Ợ↔ӇѤ ӥѤ ͏  ▀Ṩ⁄ Ṭ̓ ѻѤ ˦░ѱѻ. ҿ▀  ẋּנѱᾅ ᴛἝᾅʺ ˉ╘ Ợ Ͽ⁄Ἄҵ 

ὡᾕ, ὡḥ ˌ╥ ᴛ͎ע⁄Ἄ Ἄᴛ ѻᵐ Ḣᾏ╖ᴛ ἒᶘӇ̆ ṓⱠӇ͙ ԅᶷ⁄ ⅝ ╪Ữ╥ ὡḥ, ὡ  Ḥ╥ 

ӥʺ Ⱶ◓  ὡҵ ▓ᾋѱѻ. ҿᾎ⁄ ˌḛ ẋ↔╘ ╪Ḉ ּתṬӇ‴╖ᶒ ╪ױ  ẋ↔╘ ṓ̯  ὡ ′ᾋѱѻ. 

͎ᴀ⁄ҵ Ṭ̯ ̆ ‰́Ѥ ╪ױ  Ợ╪ ╙ ́ἶ ḙṓ ᶒ ꜙ Ợ↔▫⁄˭ ἵ ╥ Ṩʺʺ ᵣ Ⱡ̑ Ѥ 

Ựᴛ⇔ Ⱡ ╙ ᵣө‡Ͽ̆ ▓╖ᶒ, ᾒⱠ ⅝̯Ṓѻ ᾎ◑╥ ͙ҍ⁄ җ ᵤ╘  ᴏ╙ Ḛ̆ ▓ᾋѱѻ. 

Ḉ ̰Ḣҍ ̪(DAU)╥ ἵ ≢‡ ˌḛ ẋ↔ ♬ ʺ╪ӥ[41]⁄ ӻᵎᶔ ἵ ≢‡ ˌḛ ẋ↔╘ 

ᾎᾅ ╥ ṓ◌Ἓ̓ ἐ  ͙ὥ Ӯ ⁴ױ ⅝╬⁄ ӻג ˭ Ҁפֿג ὡ ▓ᾋѱѻ. ⁵Ợ♠╖ᴛ 

2008 Ц╥ ˌḛ ẋ↔╘ ἵᾅ ӥ ג╬(SLOC) ҉ – 100 Ҁ₄ױ╖ᶒ, ┬ּתṒὡ ẋ↔╘ SLOC ҉ 

4,000Ҁתּͥױ Ữᾍ  ὡ ▓ᾋѱѻ. 

CAD   ᵙ ╪Ἢ╥ ̯Ἓ ⅝ἵ ַא Ϯ╬ ͙ ♠ ‡ᵣ ҵ ὡ ᵣ ת╥ ӥʺ ▓╙ ὡ ▓ᾋѱѻ(͎ᵝ 

6.1-5). ERP ᾎᾅ (͎ᵝ 5.4-4)⁄Ἄҵ ẋᾌ  Ữ ╪ ̕ Ӈᶒ, ╪ ╥ ѻἙ Ḵ  ṨṪ⁄Ἄ ṓ◌Ἓ⁄ ҍ  

ѻᾎ ἒᶘ  ˦░ѱѻ. ͎ױϮ ▫Ἕ  ủ Ṓᶔ ╪ ӥ╥ ҍṨṪ╘ ʺ ᵑ ʺ Ѥ ˦╪ ῷѱג 

ҥ╪ ḽ╪ᾅ, API, Ợ↔▫ ╬ ╪ᾅ ḓ ᾎᾅ ╥ ѻᵐ ╪ẇ ʼ⁄ ҥ╪ ᵑ ͙́♠╖ᴛ ╪ҿ Ѥ 

'↕ ḤҀṨ' ⁵ ╙  Ỏ╪גѤ ˦╙ ῼ ὡ ▓ᾋѱѻ. ἵ─ ẋּנѱᾅ ᴛֹאַ ╥ו⅝Ἓ⁄ ҍ  ҍַא♠╬ 

ᾐ ⁄ҵ Ṭ̯ ̆, ᾒ╘ ΅ җ Ї ѱѻ. ᾐ ӥ ḽ╪ᾅѤ ╥Ợ ˺♬╪Ϯ ẋּנѱᾅ ═Ἓ⁄ 

₅ ╪Ώ̆ ╪ẇ̓ ̯Ἓ ⅝ἵ ʼ╥ ҥ תּל ╙  ♣Ἶ╙ Ṓ◑ Ѥ ˦╪ ┬▀  ᶜ♠╬ ₡מӈ ᵟ 

ẇᴜ(ᴆ˞ᾎ ӥ)╖ᴛ ʺӦ  ▓ᾋѱѻ. 

͎ ˺̓, ѻ‚  ἵᾅ╥ ҥ╪ ᵑ ᵙ Ѥ ὅ  ἹᴴἪ╘ ⁷♠╖ᴛ הᾅױ⇔ 'ᾅ ˭  Ỹ ́'ᴛ 



 

ҷ╙ ֿפἌᴛ ḕξ̆ ṓ◌Ἓ╙ ת░ѱѻ.   |  51 

 

 

ṉֿפӉ ὡḗ⁄ ′ᾋѱѻ. ╪ᴅ˭ ṓ◌ ˭ ‭  ▓Ѥ ᾎᾅ ╘ ḙ▀Ữ♠╬ Ḣᾏ╖ᴛ ▀ Ѥ ̕ᵙ▫өᵣ╪ 

ᵙ  ὡ ▓ᾋѱѻ. ╪ױ  ҥ╪  ̕ᵙ ⱳֹו╘ ᵙἵᾅ ᶔ⁄Ἄ ẋ ═♠▀ Ỏᵣ ῷѱג ẋּנѱᾅ 

ᴛἝᾅ⁄ ᾔʻ  –Ἓ╙ ‒͙ ⁴ ỢѤ ╪ ͙ὥ♠ Ḉᴛ╥ ▬ҿ Ḣᾏ╙ ╪ Ѥ ἵὡ╥ ♣ᶷʺ⁄˭ 

╥Ⱶ ˭ Ӌѱѻ. 

ӥ╥ ‚̓   ᵙ ╪Ἢ╥ ὡʺ ּתἶ♠╖ᴛ ּשʺ ̆ ͕̑‰ ʺ Ⱡ̑ Ѥ ˌШ╥ ṓ◌Ἓ╪ ּשʺ ⁄ 

ӻ⁷▫ גᾅᴁ˭ ˠἒ IT ⁄ ᾎᾅ ╥ ṓ◌Ἓ╪ ּשʺ Ѥ ˺̓ᵑ מ ᾋѱѻ. ╪ᴛ ╬  ‰́⁄Ἄ 

  ᵙ ╪Ἢ ὡᵑ ѥᴎ Ӱּת ᵑ ᾒֿפ♠╖ᴛ ̯ Ѥ ˦╪ ẋ ═♠╪ Ӈ‴ᾋѱѻ. Ợ↔▫╥ ⅝̯ 

Ợ ╙ Ṫ  ̆ᴎ ἵ בֿ‡Ώ̆ ᵣө תּ ≢‡ Ⱡ ╘ ̯ Ữ҉ ⁄∟תּ ̓  ᵙἵᾅʺ ⅝  ᵣתּ

͙ҍ  ᵣ ╥ ὡ╫╙ ʺⱨ₡ּת ᶣ Ѥ ˿↕ʺ ᵤᾋѱѻ. 

ᵱ ϱ 20תּ ˠἒ ỸụἛ Ữ" ⁷̯⁄ ӻᵎᶔ [42]⁄ ӻᵎᶔ" ╥תּ Ц ҿΌ ˠἒ‰╥ Ἕ́ Яҿ 

ỸụἛ ּ⁷ ╘═ʺש ͌ 1%⁄ Ṭ̓  ḙᶔ, Ἕ́ ˿Ⱡ ♣ ╥ Ἓ◑ᵉ╘ 2.8%, Ⱡⱳ‰╥ Ἓ◑ᵉ╘ 

3.6%⁄ Ҁ ᾋѱѻ. Ḉ̰╥ ˿↕ 1960 Цҍ ╪  ͐ᴛ▫ 1╬҉ ˠἒ Яҿ ỸụἛ╘ ♥ḙ╖ᴛ 

 .ᾋѱѻ[43]‴ת

ᾎᾅ ╥ ṓ◌Ἓ ּשʺ, ̆ᵞ, ὅ♠╬ ҥ╪ ᴛ ╬  ♣ᶷʺ ʼ╥ ᷾ѱ ╪Ἢ╪ ♇ Ӈ‡ ˠἒ ụ‰╘ 

═Ἓ╪ ʺ◑ ϻ╘ ụ‰ ַא Ϯʺ Ӈ‴ᾋѱѻ(͎ᵝ 2.2-1). 2040 Цּͥ22 ת ⱳ Ҁױᴛ ּשʺ ⁴ Ữ҉  
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═Ἓ Ữ╪ ⅝  ˦░ѱѻ. 

 

͎ᵝ 2.2-1 ὅ♠╪̆ ṓ◌  ҥ╪ ₮ ͎ ˺̓ ♣ᶷʺ ʼ╥ ἵ  Ṩⱴ╖ᴛ ╬  ˠἒ ụ‰╘ 

˿Ⱡ⁄Ἄ ʺ◑ ═Ἓ╪ ϻ╘ Ṩᶷ ַא Ϯᴛ Ϊ ᾋѱѻ([44], [45] ͙ר). 

"ˠἒ ỸụἛ ṒѤ җ ╪Ữ ἐ  Ợ ╪ ῷѱѻ"גѤ McKinsey(2024)╥ ⁷̯⁄Ἄ ˆⱳ  ḕ₮ 

ˉ╪, ▫∟ Ṩⱴ╪ ᾔ Ӈ̆ ˠἒ‰́╥ Ἓ◑ᵉ╙ ӎ Ḥᴛ Ϟ‡₤ᵙᴎѤ Яᴏ╖ᴛ ╬  җ ╪Ữ 

◓╥ ỸụἛ ὡתּ┬ ╙ר  ὡ ′˭ Ӈ‴ᾋѱѻ[44]. ♣ Ἕ́ ˠἒ ẋ↔╘ 2023 Ц 13 ⱳ 

Ҁױ⁄Ἄ 10 Ц ᵦ⁄Ѥ ΅ җ и╘ ὡר╖ᴛ ּשʺ  ˦╖ᴛ ₉ỮӇḃᴛ ═Ἓ ᶷⱠѤ Ѿὣ  

̕ᴐἛᵣ ▓Ѥ ˦╪ ῷѱג ᵰ↕ ַא⅝  ᶷⱠʺ Ӈ̆ ▓ᾋѱѻ. 

═Ἓ╙ ˌἐ Ѥ ᾔ Ḣḹ ַא ϮѤ   ᵙ ╪Ἢ ̯ⱳ₮ ҥ╪  ⁄ ᾎᾅ  ῷ ╥ Ṭʺ  

̓ Ѿὣ ░ѱѻ. ╪ױ  ᵙ  ♪͐ Ḣᾏ╘ ͙‰ ᾎᾅ ⁄Ἄ ὡЦ ҿΌ ♠ӈ ַאṓӈ Ữ  ́ ̓ 

Ṭ ⅝  ṓ◌Ἓ╙ Ⱡ˞  ˦░ѱѻ. 

ở╪ᴘ›Ἁ ѻ╪ Ң╧  ≈„ →ᾂᴘ 

ⱳֹו╪ җ ᵤ╘ ҥ╪ ᵑ ♠ ὡᴜ ҥ╪ ⁄Ἄ ᾒֿפ♠╬ ʺ ᵑ ͙Ѥ җ ‡ᴎ√︡ѱѻ. ̆ᵞӈ 

Ợ▀ᴛ⁄ ♬Ṓᵑ ♇◑ Ѥ ӈ Ἓ╖ᴛ ╬  ҍ ͙‰╥ ẋּנѱᾅ ᴛἝᾅѤ ᵡ  ὡ  ˌ╥ ̆⁄ 
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Ṓ̕ӈ ▫◓ᴛ ̆  Ẏӹ╙ ︢ Ѥ ɣ ‰▫₮ ̄ ᾋѱѻ. ♬Ṓʺ Ўᶴ u ╖ᶔ ḹ♠╖ᴛ ̕ ᴐӈ ♬Ṓ⁄ ♪͐ ͙ 

‡ᴎ∂ Ỏᵣ ῷѱג ᶛӧ Ѿ́ᵑ ḙṓ♠╖ᴛ ╬ ̆ ╬ ‒ ḃᴛ ╥Ợ ˺♬╪ Ѣᴎ︡ѱѻ. 

ʻ ▬‰╪Ϯ ᴛἝᾅѤ Ṋҵ╥ ╪ẇ╪Ϯ ҥ╪ ḽ╪ᾅ⁄ ӥ ₮╪‡Ӈ‡ ▓╖ᶒ ᾎᾅ  

ʼ╥ ҥ╪  ̪ ⁄Ѥ ṓ◌  ╪ ⅝ ѱѻ.  ᾎᾅ ╥ ₡ᵆ₮ Ṭ▀ Ѥ ѻᵐ ᾎᾅ ⁄ 

⁷ὅ♠╬ ◑ ᵑ ▀╖  ὡ ▓ᾋѱѻ. ◄ᶣӈ ˃, Ѭ╘ ‰ҥ╪ ╬ ṓӈ ♬Ṓᴛאַ ,  ╘ө∟וֹ 

ҥ╪ ᵑ ὡҿ╖ᴛ ⱳ♬ ̆ ⱳ♬ Ѥ ҥ Ữ҉  ᾎʼ╙ ἵẋ ‒ ѱѻ. ˺̓♠╖ᴛ ⱳֹו╘ 

ᴛἝᾅᵑ ˌḛ ̆ ♠ Ѥ ˦Ṓѻ ᴛ ╬  ˺̓ᵑ ᵙ Ѥ ҥ җ ᵤ╘ ᾎʼ╙ 

ἵẋ ˭  

╪ ᶷⱠѤ Ṓ ♠╬ ᶷⱠ░ѱѻ. ‡Ԑ ỢѤ ה╖ᴛ ́ἶ ‡ᴎ∑╙ ˷Ѥ ḙᶔ, ‡Ԑ ỢѤ ַאַ︡  אᾏ 

ᾅ ᵙּת ᾎᾅ ╖ᴛ ♬Ṓ ᵒ╙ ╪ҿ Ѥ ⁄Ἄ ˺ ╙ ͙ҵ ѱѻ. ▬‰, ᴛⱡ , ̩ ₮ ̕ ᴐӈ 

ᶛӧ ˌ ᵑ ♇◑  ὡ ▓Ѥ Ϯ╥  ╪ẇ╪̆ג Ỹʻ ᶔ Ӌѱѻ. ὡᾕ ˌ╥ Ἄᴛ ѻᵐ ╪ẇ̓ ᾏ 

ҍᾐ Ϯ╥ ▀̕ӈ ᵙ תּ ᵙ(͎ᵝ 2.2-2)ʺ Ӯ◑ ѱѻ: 

 ҥ╪  Ἰᾒ╙ ἵ ѱѻ; 

 ♬Ṓᵑ ּתἶ♠╖ᴛ ⱳ═  ⅝ʺ ′ᾋѱѻ; 

 ҥ╪  ʺ↔Ἓ̓ ֿפ╙ ˌἐ ѱѻ; 

 ṪἍ ᵙ ḓ ᵾᾐ ױѹ ʼἵ  

ҥ╪ ᵑ ̑  ᴛ ʺⱨ₣ѻѤ ˦╘ ⁄ ́̕′╪ ♬Ṓʺ Ӈ̆ ͙́ʺ ▄╙ ὡ ▓Ѥ ᾏ╖ᴛ╖ר 

ṉ ӈѻѤ ˦╙ ╥Ḉ ѱѻ. ╪ᴅ˭ ҥ╪ ᵑ ♬ᵙ ᶔ ҥ╪ ╥ ᶴ˺Ἓ╙ ╬ ̆ ᾒᾎʼ╖ᴛ ṪἍ ⁴ 

̕ᵙ ╥Ợ ˺♬⁄ ּסʻ♠╖ᴛ ↔  ὡ ▓ᾋѱѻ. 

 ᾅ ᵙּת ᾎᾅ ╥ ˌШ̓ ṪἍ ḓ ᵾᾐ ױѹ⁄Ἄ╥ ♠↔╘ "Ẍҥ╪  ᾅ ᵙּת₮ ᵾᾐ ױѹ" ◑⁄Ἄ җ 

▫Ἕ  ἒᶘ ѱѻ. ҥ╪  ᶛҨᵠ ḓ ̯ⱳ ╪ⱠѤ "ҥל  ᵑ ̯ⱳ ӈ ᴛ ṉ ͙"₮ "  ҵᵑ ╪ר



 

ҷ╙ ֿפἌᴛ ḕξ̆ ṓ◌Ἓ╙ ת░ѱѻ.   |  54 

 

 

ḕξѤ Ḣḹ: ʃ ▬─ ▀⁄Ἄ ♬̪  ҥ╪  ᶛҨᴛ"גѤ ◑⁄Ἄ ▫Ἕ  ѻᴹѱѻ. 

 

͎ᵝ 2.2-2 ҥ╪  ╘ Ợ▀ᴛᵑ ′ ̆, ♬Ṓ ʺ↔Ἓ╙ ˌἐ ᶒ, ẋּנѱᾅ ᴛἝᾅᵑ 

♠ ѱѻ. 

ҥ╪ ʺ ̯ⱳ Ӈ̆ Ṏ Ӈᶔ ѻ╛ бᵙ♠ Ѿ́Ѥ ҥ╪ ╥ ┬ Ἓ╙ ˤỢ Ѥ ˦░ѱѻ. Ѿ▀  

ᵙ תּ ᵙᵑ Ợ↔ ᶔ ╪ ᴛἝᾅʺ ˭ ʼἵ Ӈ‡ ▀̕Ἓ ′Ѥ ⁴ױ ᾅ ᵡ, ַאṓӈ ̯ⱳ, ╪ẇ ʼ╥ 

ṓ◌  ́̕ʺ җ ╪Ữ ⅝ ╪Ώᾋѱѻ. ᶛӧ ♬Ṓʺ Ѿ▀ ҥ תּ  ᶛҨ⁄ ♬ᴑӇḃᴛ ϿṨ Ṭ▀ ʺ 

Ⱡ˞Ӈ̆ ┬ Ἓ ˤỢ ᴛἝᾅ╥ ἶҵʺ ẙ︡גѱѻ. ┬ Ἓ ˤỢ()₮ ҥ╪  ѱᾅנṒ◑()╘ ᶛӧ ẋּ פֿ 

ᴛἝᾅ╥ Ἅ╪ᶒ, ╪ ╥ ̕ᴐ ◑⁄Ἄ җ ▫Ἕ  ủ Ṗ ˦░ѱѻ. 

ᵡּתᵢ Ѿ́⁄ἌѤ ҥ╪ ᵑ ͎ᴹ , ᵠ ḓ ṪἍ ѱѻ. ︡́(җ ͙, ̏ ͙), ╪ẇ, ⁸ ֞Ѥ  ʼ╥ 

́ụ Ӯ ѻ‚  ͙ѫ╪ ♠↔Ӌѱѻ(͎ᵝ 2.2-4). ҥ╪  ▬‰╘ ὡ︡, ̯ⱳ , ┬ Ἓ ˤỢ, ṉ , ṪἍ ᵙ, 

ꜙ   ᵙ ╪Ἢ╖ᴛ╥ ₡ ᴛӥ Ӯ ▀ᴐ╥ Ѿ́ᵑ ˞  ᾒⱠ ᶷⱠᵑ ˺ Ѥ ҥ ♬Ṓʺ Ợ↔ӇѤ ꜙ 

  ᵙ ╪Ἢ╖ᴛ ♣ҀӇѤ ▀ᴐ╥ ̓♬╖ᴛ ╪ᴴ‡︡ѱѻ. ╪ױ  ᾎϮᵙ₡ ̯ , Ѿ́ ▫ҿ , ᵙ ᵒ 

̯ ⁄ ҍ  ▫Ἕ  Ͽ↔╘ ETL - ᴛἝᾅ ḓ ҥ╪  ╪ Ḣᾏ╥ ◑⁄Ἄ ἒᶘ ͐♪ ╬ג ѱѻ. 

ӻגἌ Ӱּת ᾅנ  ᶉ╪Ἢ╘ Ѿὣ  ♬Ṓ ᵙᵑ Ѿὣ Ѥ ˦ᵣ╪ ῷѷѱѻ. ҥ╪  ̕ᵙ╥ ̓ҵ  

ṓ◌Ἓ╙ Ⱡ˞ ̆, ҷ⁄Ἄ ₉  ̋ ѫἛ╖ᴛ, ⁴ױ ᾎᾅ ⁄Ἄ ̕ ᵙ ̋ ѫ  ᴛἝᾅᴛ ♣ Ѥ ˦ ░ѱѻ. 

ῷ ╥ ṓ◌Ἓ╪ ϻ╙ὡᴜ ╪ᵑ ּת∟ Ѥ ҥ ⅝  ӥҵ ת‡Ӭѱѻ. ͎ ᵙ̆ Ḉמ⁄Ѥ ӥʺ ₰♣  

Ợ̆תּג ҥ╪ ᵑ Ҷᵞ♠╖ᴛ ṪἍ, ́  ḓ ṉ Ѥ ּתѫ  ⁄╪♣ ⁄ ▫ᵙᵑ Ͽת ὡҵ ▓ᾋѱѻ. 
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 ᾂ ᵖּק ᾋᾂ ╓ᴘ AI ›╧♆ ᴘ╢ ♆ ♆╧‹ ∙קּ   

ҥ╪ ₮ ᾎᾅ ╪ Ҝ ▬Ἓ ᵙ̕ תּ┬ ̆ ‒ Ѥ ӥʺ ת‡Ӭѱѻ. ͎ᵙ̆ ˌḛ╙ ♥– Ѥ ʺ◑ ή⇔ 

Ḣḹ╘ ӥᵑ ₰♣  ′ ̆ ҥ╪ ᴛ ҍ Ѥ ˦░ѱѻ.   ᵙ ╪Ἢ ӥ ˌḛ╪ ӥ⁄Ἄ ҥ╪  

ᶛҨᴛ ♣ Ӈᶔ ⁷♠╖ᴛ ҥ╪ ╪ᾔ(ҥאַ   ͙ḙ) ♪͐ Ḣᾏ╖ᴛ ♣ Ӊ ὡḗ⁄ ′Ѥҥ, ╪Ѥ ╪ױ  

ˌШ ╪ᶔ⁄ ₰♣  ѻᵐ Ợ̆ Ḣᾏ╪ Ⱶ◓ ͙ ԅᶷ░ѱѻ. 

ҥ╪ ᵑ ַאᾔ⁄ ӎ̆ ▬‰ ͙ᴛ ἐ ᶔ ҥ╪ ╥ ⁵ ╪ ѻᵎ˭ Ṓ╪͙ ᾎ▬ ѱѻ. 

ҥ╪ Ѥ җ ╪Ữ   ᵙ ╪Ἢ╥ '∟◓ᴮ'ʺ ῷѱג ῷ , ᴛֹו ḓ Ữ  ▬↔╙ ̯ Ѥ 

͙ḙ╪ Ӌѱѻ. 

ҥ╪  ̕ᵙ⁄ ҍ  ♣ ♠╬ ♪͐ Ḣᾏ╘ ▀ḙ♠╖ᴛ   ᵙ ╪Ἢ ὡר⁄Ἄ ᾎ▬Ӈᶒ ѻѾ́ ᾍ╬, ὡҿ 

╬, ̕ᴐ ἵ ≢‡ Ⱡ ╙  ϥ′Ѥ Ḳ♣╥ ᶷἌ Ӯ Ḵ˞ᴛ⇔ ̕ᴮ♠ ᾎᾅ ̓ ┬Ợ ѱѻ. Ӱּת  

͙ὥ╥ ḛ♣̓ Ζ ♩♩ җ ᵤ╘ ͙‰╪ Ḉѱᶁᵙּצ ∟ ╖ᴛ ♣ ⁴ ᾒⱠᴛ ⅝ ̆ Ợ↔  ˦ᵣ 

♇◑ ̆ Ợ↔ ˭ Ӊ ˦░ѱѻ. 

͕̑‰ ө╘ ἵ ╥ бᵙᵑ ̆ ▓ᾋѱѻ. ҥ╪  ♇◑ ḓ ᵙᵑ ʼἵ ͙ ─  Ợ↔▫ ▬‰╘ 

₡   ╬ג ᵙ ╪Ἢ̓ ҵ̯⁄Ἄ ג↕ӥ Ἄẋᾅ ḓ ἵ─ SaaS ἹᴴἪ╖ᴛ ╪ҿ ̆ ▓ᾋѱѻ. 

Ἄẋᾅ  ἵ ≢‡()Ѥ Ợ↔▫ʺ ▫ᾐ╥ ⁄ ἵ ≢‡ᵑ ἒ  ḓ ┬ּת ̕ᵙ  ⅝ 

′╪ ╬ С╙    ᵙ ╪Ἢ⁄  Ἕᾅ  ὡ ▓ҵᴜ Ѥ ᾐ IT ╬  אַ ᴈӥ ⅝ל ╥ג

Ϯ░ѱѻ.  

╖ᴛ SaaS(Ѥ ◑, Ḳ♣ ̕ᵙ, ּת∟ ḓ ┬ּתṒὡ ẋ↔ ♥ˁ╙ ↔╪  ♬ ᵣ, ѻᵐ ╖ᴛѤתּ ˭

  ᵙ ╪Ἢ╥ ᴛֹו⁄ ╥Ⱶ  Ỏᵣ ῷѱג Ợ↔▫ʺ ͕̑▫╥ ג↕ӥ ╬ ᴛ ╥Ⱶ╖♠♣ ⁄ג ˭ 

ᵣө͙ҵ ᾋѱѻ. Ἄẋᾅʺ ַאѾӇᶔ ҥ╪  ḓ ẋּנѱᾅ ᴛἝᾅ⁄ ҍ   Ἕᾅʺ ▀ᾎ♠ ֞Ѥ 

₅̯♠╖ᴛ ѾӉ ὡ ▓ᾋѱѻ. ֞  SaaS   ᵙ ╪Ἢ╖ᴛ ▬‰  ԅ ᶛӧ Ợ↔▫ ҥ╪ Ѥ Ⱡ̑‰ ╥ 

ἌḲ⁄ ♇◑Ӈḃᴛ ṒΌ ḓ ͋♬ רὡ ─ ╪ ḛỸ ѱѻ. ̕Ἕ ֞Ѥ ╪↔ –̕╥ ṉ˿╖ᴛ ╬  ẋ↔╪ 

ʺשּ ˞Ϯ ͕͛  ᵡ╪͎ᴆ╪Ἢ╪ ⅝  ὡҵ ▓ᾋѱѻ. 

AI, LLM -⁄╪♣  ḓ ҥ╪ ♣ ╘♣ᾔ ♪͐ Ḣᾏ╥ ḛאַ  ♠╬ ╥   ᵙ ╪Ἢ̓ SaaS ᾒ ╥ Ḉמ⁄ 

╥ᶷ╙ Ⱡ͙ ᾋѱѻ. ╪♣⁄Ѥ   ᵙ ╪Ἢ̓ Ἄẋᾅʺ ẋּנѱᾅ ᴛֹו╙ ̕ᵙ ̆ ҥ╪ ᵑ ᵙ Ѥ ҥ 

⅝ ♣╪⁄ ᵣ, AIתּ ╥ Ӯ◑╖ᴛ ╪ױ  ͙ѫ╘ ҥ╪ ҿ▬ ♪וֹ ₮ Ѥ ּתѫ  ᾎᾅ ╖ᴛ ₦˵ʾ ὡ 

▓ᾋѱѻ.  
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ױ╪  ╪┬ᴛ IT ṨἌ₮ ̕ᵙ ὡר⁄Ἄ AI -⁄╪♣  ḓ ₣ ᴆḈᾅ ἹᴴἪ╪ ג↕ӥ Ἄẋᾅᵑ Ṓ₰ ⁴ 

SaaS - פ ⁄ ҍ  ╥ⱵἛ╙ ת╪Ѥ ╪Ẅᵙӥ ῷ ⁄ ҍ  б╥ʺ ♩♩ җ ᵤῷּ̆ת ▓ᾋѱѻ. 

♇ Ѥ ͙Ⱶ╥ ẋּנѱᾅ   ᵙ ╪Ἢ╪Ϯ SaaS -  ᵙ ╪Ἢ╪ ⁄╪♣  ᾎҍ⁄ 

˭ Ҁפֿג ὡ ▓ѻѤ ♩╙ ╬ᾏ ̆ ▓ᾋѱѻ. ╪ױ    ᵙ ╪Ἢ╘ ͙ṕ♠╖ᴛ 

ẋּנѱᾅ ᴛֹו╪ ▓Ѥ ҥ╪ ḽ╪ᾅ╥ CRUD [ỸἛ, ▄͙, ‰ҥ╪ , ợⱠ]░ѱѻ. 

ױ╪ Ѥ⁄מᵣ Ḉתּ  ᴛֹו╪ AI ⁄╪♣  [46]⁄ ╥  ҍ Ӊ ˦░ѱѻ. 

- Ợ ῷ ϮҨג, Microsoft CEO, 2024 Ц. 

ҥ╪ ♣╪⁄ ᾔ ♪͐ Ḣᾏ̓ AI/LLMאַ  ᵑ Ợ↔ ᶔ ַאṓ ᴛἝᾅᵑ וֹ ⁴ת∟╥ ‰ᶴת ╙װ▀ ὡ 

▓ᾋѱѻ. ҥ╪ ʺ Ⱡҍᴛ ♬ᵙӇᶔ ҥ╪ ᵑ ṪἍ ̆ ᾎʻ ⁴ ╥Ợ˺♬⁄ ♠↔ ͙ʺ җ ή√︡ѱѻ. 

♣ᶷʺө╘ ϥ′Ѥ Ṓ̆Ἄ₮ ╬ ҍᾐ ᶙ Ḵ╥ ᵚᵣ╖ᴛ ֞ Ѥ LLM ⁄╪♣ ╥ ҵ∑╙ Ḛῷ רẋӈ ʊ Ἄ₮ 

ҍᾎṒӥ╥ ᴛ ᾐ ♬Ṓ⁄ ▫ҿ╖ᴛ  Ἕᾅ  ὡ ▓ᾋѱѻ. 

╪ѫ ҵ̯ (AI) ḓ LLM ╙  ҥתּ ̑╬  ⱳ▬⁄ ҵ∑╙ Ḛ╙ ὡ ▓ᾋѱѻ. ͐ ᶙ Ц ҿΌ ҥ╪  

̕ᵙᵑ ─  ͙Ⱶ╥ CRUD ▬‰ (ỸἛ, ▄͙, ‰ҥ╪ , ợⱠ)⁄Ἄ Ḻ‡Ϯ ҍ͋ᶛ …‡ ᶛҨ(LLM)╙ Ợ↔ Ѥ 

Ἕʺ Ϯ Ϯ̆ ▓ᾋѱѻ. LLM╘ ▫⁷‡ᵑ Ἅ ̆ ♠♥  ҥ╪ ḽ╪ᾅ ᵙᵑ ▫ҿ╖ᴛ ỸἛ  ὡ ▓‡ 

ҥ╪  ̕ᵙ ᾎᾅ ̓╥ Ữ  ▬↔╙ ʼἵ ѱѻ(͎ᵝ 2.2-3). 

 

͎ᵝ 2.2-3 AI Ѥ ᾅ ᵙּת ḓ ҥ╪ ḽ╪ᾅ ἹᴴἪ╙ ҍ ̆ ⁴ ͙Ⱶ   ᵙ ╪Ἢ̓ 

CRUD -⇔₅╙ ♩ֿב♠╖ᴛ ҍ  ˦░ѱѻ. 
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 3~6 ˌ∩ Ͽ⁄ AI Ѥ ӥ╥ 90%ŋ  ▬Ἓ  ˦╪ᶒ, 12ˌ∩ ⁄Ѥ ˞╥ ᶛӧ 

ӥʺ AI⁄ ╥  ỸἛӉ ὡ ▓╙ ˦░ѱѻ[47]. 

 

- Dario Amodei, LLM Anthropic ╥ CEO, 2025 Ц 3∩. 

AI ̩ ḛ ҵ̯(₉: GitHub Copilot)╥ ͕ ἶ  ḛ♣⁄ҵ Ṭ̯ ̆ 2025 Ц⁄ҵ ̩ ḛ▫Ѥ ⁴♣  ╪ ᴛἝᾅ⁄Ἄ 

ᾔ♠╬ ⁵ ╙ ҅҉ ѱѻ. AI ⁄╪♣ Ѥ Ợ↔▫╥ ᵙᵑ ▫ҿ╖ᴛ Ἅ ̆, SQL ḓ Pandas ᵙᵑ 

ỸἛ ˞Ϯ(ѻ╛ ◑⁄Ἄ ▫Ἕ  ἒᶘ), ҥ╪ ᵑ ṪἍ Ѥ ӥᵑ ▬Ἓ Ѥ Ӯ ♩♩ җ ┬↔  Ṓⱳ▫ʺ  

▓ᾋѱѻ. ╪ױ  Ḣᾏ╖ᴛ ╬ּ̑תѫ╘ ♩  ͙Ⱶ╥   ᵙ ╪Ἢ Ợ↔▫ ╬ ╪ᾅᵑ ҍ ̆ ▓ᾋѱѻ. 

…‡ ᶛҨ̓ ˉ╘ ╬̑ ּתѫ ᶛҨ ╥ ụ╘ ╪Ẅᵙӥ ῷ ╥ ˌḛ╙ ֿב  ˦░ѱѻ. ג↕ӥ 

ἹᴴἪ̓ SaaS Ⱡ ╙ ₰♣  ͙ Ѥ ҍᾐ ג↕ӥ Ἄẋᾅᵑ ᴛ  ҥ╪  ̕ᵙ ᾎᾅ ̓  ὡҵ 

▓ᾋѱѻ. ₉ᵑ ө‡, ⁷  ᾋ╙  Ḋˁ  ҥ╪ ᵑ ג↕ӥᴛ ₦ּ͙ת Ώ̆ҵ ˆᴏ  AI ᶛҨ╙ ̯  

ὡ ▓ᾋѱѻ. ╪ױ  Ḣᾏ╖ᴛ ͙ ‰╘ ҥ╪ ⁄ ҍ  Ⱡ̾╙ ┬ּת ᶔἌ Ѿ ͙ ὥ⁄  Ἕᾅ  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 2.2-4 ͎ᴹ , ᵠ, ♬ᴑ╥ ͙ṕ ▬‰̓ ὡ ♠↔╘ LLM ⁄Ἄ ᵙ ѱѻ. 

ˠἒ ụ‰╥ ḈמѤ ═♠╪̆ Ό♣  ҥ╪  ̕ᵙ ᾎᾅ ╙ ̯ ͙ ─  ₣ ᴆḈᾅ ἹᴴἪ, ג↕ӥ 

Ἓѫ, ּתѫ  ᶛҨ╪ Ζ ▬ҿ Ѥ ⱳ ╙ ͙ḙ╖ᴛ  ˦░ѱѻ. LLM ╘ ͤ╘ ͙ὥ ּתᾏ╪ ′Ѥ Ợ↔▫ҵ 

▫⁷‡ᴛ ᵙᵑ ̑ᾏ ⁴ ҥ╪ ḽ╪ᾅ ḓ ҥ╪  ≢‡ ↕ᾅ₮ Ữ  ▬↔  ὡ ▓˭ ּׁשѱѻ. LLM ḓ 

AI ⁄╪♣ ₮ ͎ ▬ҿ Ḣᾏ⁄ ҍ ἌѤ 'LLM ⁄╪♣ ₮ ̯ⱳ ӈ ҥ╪  ᾏ' ◑⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ. 
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♠♥ ˭ ♬ᵙӈ ҥ╪ ₮ ʼѾ ̆ Ợ↔ ͙ ή⇔ LLM ּת∟ ṪἍ ҵ̯Ѥ ♬Ṓ ▬‰╪ ή√ֿפ Ỏᵣ ῷѱג 

₡ᵆᵑ ἵ ̆ ═Ἓ╙ и╪ᶒ ᴛἝᾅᵑ ▫ҿ Ѥ ҥҵ ҵ∑╪ Ӌѱѻ.  

Ң╧  Ὕֿפ›Ἁ ╢ở ˷♩ּ͢ק: ■Ҽ ᴘ ʷѡ ͚ 

╪ ╥ ḙṨ⁄ἌѤ ♣ᶷʺө╪ Ἄᴛ Ữ  ▬↔ Ѥ Ḣᾏ̓ ҥ╪ ʺ ╥Ợ ˺♬, ▫ҿ  ḓ ⇔₅ ═Ἓ╥ 

͙ḙ╪ ӇѤ Ḣᾏ⁄ ҍ  ▫Ἕ  ủ Ṗ ˦░ѱѻ. ͎ᵝ 2.2-5 Ѥ ҥ╪ ╪ᾔ ♪͐ Ḣᾏ⁄Ἄ ҥאַ   ᵙ 

Ѿ́╥ ὣἌ ᵑ Ṓ⁴לѤ ₉ᾎ ѻ╪‡͎ע╙ Ⱡ̑ ѱѻ. ╪ ѻ╪‡͎תּ ╘עἶ♠ ˌἐ ╪  ╙()╬ג

Ṓ⁴לᶒ, ͎  ▀ṨѤ ╪ ╥ ӞṨṪ⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ.  
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͎ᵝ 2.2-5 ּתἶ♠╬ ҥ╪  ˌἐ ╪ ˠἒ ᴛⱡ :₉ ╥╬ג ╥ ҥ╪  ᵙ ḓ ṪἍ ᵒ. 

͙ ˸אַ ‰╥ ẋּנѱᾅ ᴛἝᾅᵑ ἒᶘ Ѥ ᾎᾅ ╘ ѻѾ́ ∟ ⁄ ӻג ̯ Ӌѱѻ. ⁴͙⁄Ѥ ҥ╪  ὡ︡, 

♬ᵙ, ︡́, ṪἍ ᵙ ḓ ˺̓⁄ ӻᵐ ╥Ợ ˺♬╪ Ӌѱѻ. ╪ ╥ ӞṨṪ⁄Ἄ ╪ ᶛӧ Ѿ́ᵑ ╪ᴝ♠ 

ᵱ̓ד ᾒⱠ Ợᴗᵑ  ̑Ṩ  ˦░ѱѻ: 

  Ḵ  Ѿ́⁄ἌѤ Ң╧  █ᴌ╧ ╧ᴱ„ֿפѮѸ(͎ᵝ 3.1-1). ♬ṒѤ ὡҿ(Ṓ̆Ἄ, ‚ᾏ, ᴛ͎ᵑ 

)̓ ▫ҿ ӈ (API, ἡἌ, ἵ ≢‡ ᾎᾅ )ᴛ ὡᾐӋѱѻ. ҥ╪ ╥ ̯ⱳѤ ͙ ♠, 
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ᾅ , ẋ♬  Ӯ ѻ‚  ὡ ▓ᾋѱѻ. ╪ Ѿ́⁄ἌѤ ♬Ṓ ᵒ╥ ר , ̯ⱳ  ḓ ╪ 

⅝ ѱѻ. 

 ѻ╛ Ѿ́Ѥ Ң╧  ᵖ Ḑ Ṇ █ѮѸ. ⁴͙⁄Ѥ ♬ᵙ, ַאṓ Ⱡ˞, ₡ᵆ ὡ♬ ḓ ʺ ṪἍ╙ ─  

♬Ṓ רẋ ᴛἝᾅʺ Ӌѱѻ(͎ᵝ 4.2-5). ╪ Ѿ́Ѥ ṪἍ()╥ ֿפ╪ ҥ╪ ╥ ˺ҵ₮ 

♬ ҵ⁄ ֹו♪♠╖ᴛ ꜝ↕Ӈ͙ ԅᶷ⁄ ᵰ↕ ַא⅝ ѱѻ. 

╧ѻ╛ Ң ׳͎  ѡ ₉ụ ḓ ́, ɒ Ҩ ḓ ҵᶔ, ʋ ᵆ, ṒΌ ḓ ╬  Ӯ ͙ѫ ₅⁵Ṋᴛ ̯Ṫӈ Ὕ ג

╧Ẅ, Ң╧  ᴃ▄ ֛ѡ Ң╧ Ḻ╧ᾂᴘ ╧Ҽ ѮѸ. ╪ױ  ̯Ṫ╙  ♬Ṓ⁄ ὺ˭ 

 Ἕᾅ ̆ ̪  ṪἍ  ὡ ▓ᾋѱѻ. 

╪ѻ╛ ҥ ׳͎  ӄ„ ṧἊ ҊᾋṏӢ(ὕ˾פֿ ʺ ╪ᾅ)› ᾋӈѮѸ. ἒᶘ♠, ֿבѾ♠, ₉ ♠, Ḣ♠ 

ṪἍ Ḣḹ╪ ⁴͙⁄ ♠↔Ӌѱѻ. ╪ᵑ  ᶴᾇ ▀╪ ▀‡ϹѤּת, ⃰  ▀‡ϹѤּת,  ╖ᴛ ‡Ԑ ▀╪ 

▀‡ϳּת, ‡Ԑ ⱳ ᵑ ‒ Ѥּת Ӯ╥ פֿ ⅝לᶷ(͎ᵝ 1.1-4)⁄ ҆  ὡ ▓ᾋѱѻ. ₉ᵑ ө‡, 

ᾎᾅ ᾏṊ ╙⁷תּ ╘ ̆ ᴛⱡ  ₰ᴮᵑ ₉ ˞Ϯ ᵙἵᾅᵑ ♠  ὡ ▓ᾋѱѻ. 

 ᵡּתᵢ╖ᴛ ᵡּתᵢ Ѿ́⁄ἌѤ ́– ╪  ᶛѱ ᵠ, ▫ ̕ᵙ, ẋּנѱᾅ ᴛἝᾅ ˌἐ⁄ ҵ∑╪ 

ӇѤ ṧἊ♅ ˷ᴚ̐ קּ ⅔ד ᵎ ỸἛ ѱѻ(͎ᵝ 7.4-2 ⱳ). ╪ ♬ṒѤ ╥Ợ ˺♬̓ Ợ╥ ˌḛ 

͙ ╥ר♣ ʺ Ӌѱѻ. 

ᵡ ╪ᴛ ҥתּʺ Ѥ ὡ︡⁄Ἄ ♣₅˿ ♠ר⁄ ↔Ӈּ͙ͥױ⁴ ת Ѿ́ᵑ ˞ ѱѻ. ╪ ╥ ѻ╛ ṨṪ⁄ἌѤ 

ҥ╪  ┬ , ҥ╪  ᵙ ͙ὥ, ṪἍ ҵ̯() ḓ ╪ױ  ♪͐ Ḣᾏ╪ ˠἒ ‰́⁄Ἄ ‡֒˭ Ợ↔ӇѤּת⁄ ҍ  

ᾒⱠ Ợᴗᵑ ַאᾔ╖ᴛ ʻ Ѿ́ᵑ ▫Ἕ  ủ Ṙѱѻ. 

Ѹ╘ ѻ˾: Ҵ╖ ̒ᵖ ʷѨ  ᾋᾂ ╓ᴘ ♆ ͖ 

╪ ⁄ἌѤ ♬Ṓ Ợ▀ᴛ╥ ᶷⱠᵑ ủ Ṓ̆ ̓ҵ  ᾎᾅ  ṓ◌Ἓ╪ ẋּנѱᾅ Ἓ̓⁄ Ḉ Ѥ ₅ ╙ 

ủ ṒᶔἌ   ᵙ ╪Ἢ╪ ῷѳ ҥ╪ ᾔ╪ ӇѤ 4אַ ʺ  ụ‰ ᶘ⁄Ἄ 5  ụ‰ ᶘ╖ᴛ╥ ♣ ╙ 

ṪἍ  Ṓ ᾋѱѻ. Ợ▀ᴛ ӈ ♬Ṓ ᾎᾅ ̑ ᾏתּ ╪ ┬ᵑ ̋ ᴛᵢѤ ◑Ṉ╪ Ӈ̆ ▓╖ᶒ, IT ˿╥ ּתἶ♠╬ 

ṓ◌Ἓ╪ ˠἒ ‰́╥ ỸụἛ╙ ♇ ᾎ ̆ ᾐ╙ ♇ ̆ ▓ѻѤ Ợᾒ╙ ╬ ᾋѱѻ. 

╪ ṨṪ╙ ⅝– ▫ᶔ, б╥ӈ ♪͐ Ḣᾏ╙ ▀Ữ ‰ᶴ⁄ ♠↔ Ѥ ҥ ҵ∑╪ ӇѤ ל⅝ ᾒ↔♠╬ Ѿ́ᵑ ̂ ⱳ  

⅝ʺ ▓ᾋѱѻ: 

 ♬Ṓ ˿ ᾎʻ   

 ♬͙♠╖ᴛ ▬‰ Ѥ ҥ╪  ἵᾅ(Miro, Figma, Canva)╥ ᾎʻ♠ ᵵ╙ ᵣӬѱѻ. 

 ‰ᶴ⁄ Ợ↔ Ѥ ᾎᾅ ̓   ᵙ ╪Ἢ╙ ╪ ּתҵ⁄ ʺ Ἕ⅝.  
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 ○◓♠╖ᴛ ַאṓӉ ὡ ▓Ѥ ͙ѫ ḓ ַאṓ ἹᴴἪ ᾏṊ  

 ᾎᾅ  ʼ ♣Ἶ ַא ҥ╪  Ἰᾒ ֞Ѥ ἸỮ╪ ḛỸ  ὡ ▓Ѥ ַתּ ⅝א♩ ᾏṊ 

 ˌ╬ ӈ ҥ╪  ̕ᵙ ̕  ̯   

   ᵙ ╪Ἢ⁄Ἄ ᴛἝᾅ╥ ᾔ ▫ụ╬ ҥ╪ ᴛ ♩ ♣  

 ᶘἛ Ṓᵑ ─  ҥ╪  ἵᾅ ḓ ᵙ Ḣḹᴝ ᶷἌ  

 ҥ╪ ʺ ╙פֿ  ̆ ˌἐ ͙ ─  ᶉ ѱּצ ˌḛ  

 ҥ╪ Ѥ  Ḵ ░ᴏ ̆ ḙṓ Ἄ Ợ↔ ҵᴜ Яᴏ Ἕ⅝ - ╪Ѥ ═♠╬ ᴛἝᾅ 

̯Ἓ╥ ͙ṕ░ѱѻ. 

 ⁄Ἄ ҥ╪ ╪ᾔ(ҥאַ   ͙ḙ) ♪͐ Ḣᾏ╙ ◑ᴎ Ἕ⅝.  

 P2P ҥ╪  ̪ ╙ ─ ר  Ӈ̆ ▀ӈ ᾏ╥ Ợ↔╙ ⱠΌ ѱѻ. 

  ╥⁄Ἄ ҥ╪ ḓ ʺ↔Ἓ̓ ̕ᴐӈ ᶷⱠᵑ ♬͙♠╖ᴛ Ⱡ͙ פֿ  ѱѻ. 

 ᶷⱠ ˺⁄ Ợ↔ Ѥ ҵ̯⁄ ҍ  ₡  ἵᾅ ҍΌ⁄ ҍ  ῼῷṒἝ⅝. 

‰ᶴ⁄ ַא⅝  ♬ ᴛἝᾅϮ ҥ╪  Ἕ ᵑ Ϯ ̊ג ҥ╪ ↔♠ ╙ᾔ ♪͐ Ḣᾏאַ  ⁴ ҵ̯⁄Ἄ 

ҥ╪ ᴛ ♩╙ ₦͙Ἕ⅝. Ѿ▀ ▀ᴂ⁄Ἄ Ἓ̑╙ ˞ӎᶔ ᾒᶴ ˿ ╙ ᾢ╙ ὡ ▓╙ Ỏᵣ ῷѱג Ựᴛ⇔ 

Ḣḹᴝ╪ ⁄ ʺⱨѻלѤ ╪♩╙ ᶘ שּ░ ˭  ὡ ▓ᾋѱѻ. ╪ױ  ҍṨṪ╥ Ѿ́ᵑ ₰ᴮ Ѥ ̓♬⁄Ἄ 

̺͔  ♩╪ ▓╖ᶔ ᾐ LLM ⁄Ἄ ἒᶘ̓ ҵ∑╙ ̯  ὡ ▓ᾋѱѻ. 

╪ ╥ ѻ╛ ṨṪ⁄ἌѤ ҥ╪  ̯ⱳ  ḓ ⱳ  ͙ḹ⁄ ҍ  ▫Ἕ  ủ Ṓ̆ ╪͙ꜙ ♬Ṓᵑ ͙ ─  

ᾒ↔♠╬ ♪͐ Ḣᾏ╙ ủ Ṙѱѻ.  ˠἒ ụ‰╥ Ӱּת ᾅנ  ᶉ╪Ἢ⁄Ἄ ᾔ♠╬ ⁵ ╙ Ѥ 

╪Ợ▀ᴛ⁄Ἄ  ҥ ╬♠פֿ╪  Ỹ ́ᴛ╥ ♣ ᶜל ⁄  ˦░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko


 

 

 

III ṨṪ  

˝Ἇ ẈּכѮᾂ ᴘἚᾂ╢ Ң╧  ᴃ▄−  

Ἕ Ḵ  ⁄ἌѤ ˠἒ ҥ╪ ╥ ┬ ̓ ̓♠╬ ⱳֹו  Ḣḹ⁄ ҍ  ̖♠╬ ╪ ʺ 

ἛӋѱѻ. ˠἒ ᴛⱡ ╥ ᵱד⁄Ἄ ̯ⱳ , ẋ̯ⱳ , ḙ̯ⱳ , ᾅ  ḓ ͙ ♠ 

ҥ╪  ▬‰╥ Ἓ̓ ἝṨ Ợ ╙ ṪἍ ѱѻ. ‰́⁄Ἄ Ợ↔ӇѤ ѻ‚  ᾎᾅ  ʼ╥ 

♬Ṓ ̪ ╙ ─  ᾐ ♇◑ ᾏ̓ ᴛ ╙ ʕ ѱѻ. CAD (BIM) ҥ╪ ᵑ Ѥ 

Ḣḹ╙ ⁴ ⁴ױ ᾏ╥ ҥ╪ ᵑ Ѿ▀ ̯ ⱳ ӈ ˿╖ᴛ ṉ Ѥ ᾒ↔♠╬ ҵ̯₮ 

͙ḹ⁄ ҍ  ἒᶘ ѱѻ. ˠἒ ́ụ╥ ♬ Ἓ⁄ ַא⅝ ר   ḓ ˤּש╙  ҥ╪ ╥ 

◑Ṓ ╙פֿ ͙ ─  ♪͐ Ḣᾏ╪ ⱠΌӋѱѻ. ˠἒ ụ‰╥ ▀ḙ♠╬ ᶷⱠᵑ ˺ ͙ 

─  ӥ ₉Ⱡ₮ Ζ ᾐ ͙ὥ(Python ѻᾅ, LLM -ᶛҨ)╙ Ợ↔ Ѥ ᾒ↔♠╬ ᶔ╪ 

▫Ἕ  ṪἍӋѱѻ. ♬Ṓ ̕ᵙ ♪͐ Ḣᾏ╥ ⱳ♬ ḓ ר ᵑ ─  ⱳֹו ̯ⱳᴛἌ ⁵װ 

ἡ (CoE)ᵑ ᵣӥѤ ˦╥ ʺ   .Ӌѱѻשּ░ ʺ
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◑ 3.1.  

̬Ἐ Ң╧  ┘  

˝Ἇ ‭˾›Ἁ ʷ◌ ׂש⅔  Ң╧  ┘  

ҍ ˠἒ ụ‰⁄Ἄ Ợ╥ ᾎᾅ ,   ᵙ ╪Ἢ ḓ ҥ╪  ≢‡ ↕ᾅѤ ѻ‚  ┬ ̓ ᾏ╥ ♬Ṓ₮ 

ҥ╪ ᴛ ḛ  ╙˿ ᾋѱѻ(͎ᵝ 3.1-1). ˠἒ ụ‰⁄Ἄ ⇔₅ӇѤ ҍ ͙‰╥ ♬Ṓ▓ ̆תּ√ ˭

̯Ἓ Ѥ ל⅝ ҥ╪  ┬ ⁄ ҍ  ▫Ἕ  ủ  Ṓ˳ᾋѱѻ: 

 ̬Ɑ Ӆ ҥ╪ : ╪ ҥ╪ Ѥ ᶘ  ⱳֹו ̯ⱳᵑ ʺּ̆ת ▓ᾋѱѻ(₉: Excel ᾅ ᴆӥᾎ  ḓ 

́̕  ҥ╪ ḽ╪ᾅ). 

 Ẉ♩  ҥ╪ :  ˶  ͋ ⁄ ӻג ♬ᵙӇּת Ώ╘ ♬Ṓ░ѱѻ. ╪ױ  ҥ╪ ╥ ₉ᴛѤ ᾅ , 

ҿ₅Ữ, Ợֿב ḓ ₡Ӱ₡ а╛╪ ▓ᾋѱѻ.  

 џᾄ ˪ ̬Ɑ Ӆ ҥ╪ ױ╪ :  ҥ╪ Ѥ ̯ⱳ ӈ ҥ╪ ₮ ̯ⱳ Ӈּת Ώ╘ ҥ╪  ʼאַ ╥

─ ᵑ ּת ѱѻ. ̯ⱳ╥ ⅝ἵᵑ ̆ ▓ּתᵣ ╪ ̯ⱳʺ Ữ ᶘ  Ѥ Ώ˞Ϯ ѻᵐתּ

ᾅ ᵡᵑ  ἒᶘӇѤ ˿↕ʺ ᵤᾋѱѻ. ˠἒ Ṫ‒╥ ḙ♬  ҥ╪ ╥ ₉ᴛѤ ͙ὥ Ợ‚, 

ᴛⱡ  ᶷἌ ֞Ѥ ֿב  Ṓ̆Ἄ Ӯ╪ ▓ᾋѱѻ. 

 ᾂ  Ң╧ : ╪ᶉ▀, ╥ ͙ᴜ, –ἶ Ӯ ̯ӎ ḓ Ἄᶔ ᷾ѱ ╪Ἢ⁄Ἄ Ỹӈ ᶛӧ ˦╙ 

ѱѻ. 

 ͖ ♅ ҥ╪ : ╪ ҥ╪ Ѥ ♣ᶷʺʺ ᾎʻ , Ṗᵊ ˃ ╬ ֞Ѥ ҹ ╬╙ ─  ᴛⱡ  

⅝ἵ╥ ͙ ♠ ҥ╪ ᵑ ỸἛ Ѥ CAD ᴛ͎ע()⁄Ἄ ʺⱨ₪ѱѻ. 

͙ ♠ ҥ╪ ₮ ᾅ (₅Ὠ▫) ҥ╪ Ѥ Ṋҵ╥ ̆ᵙʺ ῷѱג Ἕ ʺּת ┬ ╥ ҥ╪  ᶛӎ⁄ 

Ӊ ὡ ▓ѻѤ ♩⁄ ┬╥ ‒ ѱѻ. ₉ᵑ ө‡, ͙ ♠ ҥ╪  Ѥ ♬  ҥ╪ ( ᶉג ᵚ CAD 

ᾏ)₮ ẋ♬  ҥ╪ (ᾅ  ҵᶔ)⁄ ᶛӎ Ӊ ὡ ▓ᾋѱѻ. ᾅ  ҥ╪  ҵ ᵡ  ᴛתּʺ

ҥ╪ ḽ╪ᾅ(♬  ҥ╪ )⁄ ♬ᵙӇ‡ ▓╙ ὡҵ ▓̆ ᶘ  ̯ ⱳʺ ′Ѥ ʊ Ἄᴛ Ⱶ◓  ὡҵ ▓ᾋѱѻ. 

ˠἒ Ợ╥ ʻ ҥ╪  ┬ ╘ Ợ ♬Ṓ ▫ụ╥ ᶛ▫╪ ᵑ ̯Ἓ Ѥ ̆┬  ⅝ἵ░ѱѻ. ˠἒ ◑╥ 

╪Ḉּת₮ ╥ ₡Ӱ₡ а╛̓ ˉ╘ ẋ♬  ҥ╪ Ṩ  ₮ ҥ╪ ḽ╪ᾅᵑ  ♬  ͙ᴜּͥת, ʻ 

⅝ἵѤ Ợ╥ ♬Ṓ ˿╙ Ἓ Ѥ ҥ ַא⅝  ⁵ ╙ ѱѻ. 
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͎ᵝ 3.1-1 ⁪ּתѱ‡₮ ҥ╪  ̕ᵙ▫Ѥ ˠἒ ‰́⁄Ἄ Ợ↔ӇѤ ᶛӧ ┬ ╥ ҥ╪ ᴛ ▬‰ Ѥ 

Ḣḹ╙ Ḥ√‒ ѱѻ. 

ѻ╛╘ ̯ ⁄ Ợ↔ӇѤ ᾎᾅ  ḓ ̕ᴐ ҥ╪  ┬ Ṩ╥ Ỵ▀ אַ   ᶜᴜ░ѱѻ(͎ᵝ 3.1-2): 

 ERP (♣Ợ♠ ▫∟ ̕ᵙ) - ▀ḙ♠╖ᴛ ̯ⱳ ӈ ҥ╪ ᵑ ᵙ ⁴ ͙‰ ▫∟╙ ̕ᵙ ̆ ѻ‚  

ẋּנѱᾅ ᴛἝᾅᵑ Ѥ ҥ ҵ∑╙ ּׁשѱѻ. 

 CAD ( ˺ ╥ἒ́)₮ BIM (Ẏӹ ♬Ṓ ᶛҨᵠ) ∟תּ   - ͙ ♠ ḓ ḙ♬  ҥ╪ ᵑ Ợ↔ ⁴ 

ˠἒ ᴛⱡ ᵑ ἒ́ ̆ ᶛҨᵠ ⁴ ἒ́ Ѿ́⁄Ἄ ♬Ṓ╥ ♬ Ἓ̓ ▀̕Ἓ╙ Ṓ◑ ѱѻ. 

 GIS (ּתᵙ ♬Ṓ ᾎᾅ ) - ͙ ♠ ḓ ̯ⱳ ӈ ҥ╪ ᵑ Ợ↔ ╪ҵ Ⱡ▬ ҥתּ ⁴ ₮ ̑ʼ ́̕ᵑ 

ỸἛ ̆ ṪἍ ѱѻ. 

 RFID (ᶴἐ ל ὡ ᾏṊ) - ḙ̯ⱳ  ҥ╪ ᵑ Ợ↔ ⁴ ᶴἐ ל ὡ ᾏṊ╙  ˠἒ ◑╥ 

▫◓₮ ◑ẋᵑ ═♠╖ᴛ ♠ ѱѻ. 

 ECM (⁪ּתѱ‡ᵠ  ̕ᵙ)╘ ͙ὥ ҵᶔ, ἒ́ ᶷἌ₮ ˉ╘ ḙ♬  ḓ ẋ♬  ҥ╪ ᵑ  

╪ѱ‡ᵠ ҥתּ⁪ ₮ ᶷἌᵑ ̕ᵙ Ѥ ᾎᾅ ░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.1-2 Ἄᴛ ѻᵐ ᾏ̓ ҥ╪ ʺ Ἄᴛ ѻᵐ ᾎᾅ ╙ ↕ḃᴛ ṓ◌  ⁄ ♠  

ᾏ╖ᴛ ṉ ‒ ѱѻ. 

ױ╪  ᾎᾅ ̓ Ợ╥ ѻᵐ ᵤ╘ ᾎᾅ ╘ ̯ⱳ ӈ  ᾏ ҥ╪ Ṩ  ṓ◌  ͙ ♠ ᶛҨ⁄ 

╪ᵎּ͙ͥת ̛Ḹ─  ҥ╪ ᵑ ̕ᵙ ⁴ ἒ́, ́  ḓ ᾎ̑ ̕ᵙ ᴛἝᾅ⁄Ἄ  ‰╙ Ⱡ̑ ѱѻ. 

Ѿὣ ӈ ҍ ╥ ₉(͎ᵝ 3.1-3)⁄ἌѤ ˠἒ ᴛⱡ  ♣ᶷʺ ʼ⁄ ѻ‚  ┬ ╥ ҥ╪ ʺ ̪ Ӌѱѻ: 

 ˝ ʷ: "̆ ˍ╥ ⅝ ╙ ḙ₅ ⁴ ₢Ữ⁄ ꜝἍ ̑ʼ╙ ʺ ᾋѱѻ. Ựᴛ⇔ Ӱ▫╬╙ 

ủ ṒἝ⅝."(͙ ♠ ҥ╪  - ᶛҨ). 

 ̬Ɑ ‾ּקѮ„: " ᴛⱡ ʺ ♪ὡӇ‴ᾋѱѻ. Ự ᴆ ᵙ⁄╪Ἢ ̯⁵╥ ּתṲ ַתּתּ אᴏ╙ ́ụ ̆ 

▓ᾋѱѻ."(♬  ḓ ḙ♬  ҥ╪  - ́ụ ╪ẇ). 

 ̬ᵭ ̒ᵖ■: "̯ ᵰᵑ ̯Ἓ ͙ ─  ᴆ ᵙ⁄╪Ἢ ̯⁵╥ ▫◓ Ợ‚̓ ὡװ╪ ⅝ ѱѻ."( ᾅ  

ḓ ḙ♬  ҥ╪  - ᶜᴜ ḓ Ợ‚). 

 ṏ˝ Ḑ ῶ♆ ‾ּקѮ„: "Ựᴛ⇔ ּ⁵ת⁄ ҍ  ҥ╪ ᵑ Ḛ ᾋѱѻ. ─ ╙ ʺ ̆ Ό♣ ́ ╙ 

‰ҥ╪ ̆ ▓ᾋѱѻ."(ḙ♬  ҥ╪  - ᶷἌ ḓ ́ ). 

 BIM ♆ᶴʷ -ᶛҨᵠ: "▬‰ ᶷἌᵑ ⱳ♬ ͙ ─  ♣  ᴛⱡ  ᶛҨ╙ ṉ˿"(͙ ♠ ҥ╪  ḓ 

ḙ♬  ҥ╪ ). 

 ᴘ♬  ̒ᵖ■: "Ựᴛ⇔ ˭ ̑ʼ╙ ▬‰ ▀♬⁄ ̆ ▓ᾋѱѻ. ᴛⱡ  ̕ᵙ ᾎᾅ ⁄Ἄ 

▀♬̓ ᵙἵᾅᵑ ‰ҥ╪ ̆ ▓ᾋѱѻ."(♬  ḓ ḙ♬  ҥ╪  - ▀♬ ḓ ́ ). 

 ᾋἏ ┘ּקṏὝ ♆ᶴʷ(FM): "  ᴆ ᵙ⁄╪Ἢ ̯⁵╥ ┬ּת ̕ᵙᵑ ─  ҥ╪ ᵑ רẋ ⁴ ▫ụ 

̕ᵙ ᾎᾅ ⁄ ░ᴏ ѱѻ."(♬  ḓ ḙ♬  ҥ╪ תּ -   ḓ ┬ּת ̕ᵙ ́ ). 
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͎ᵝ 3.1-3 ♣ᶷʺ ʼ╥ ᷾ѱ ╪Ἢ╘ ᾅ ₮ ҥ╪  ὡר ᶛӎ⁄Ἄ ╪ᴴ‡︡ѱѻ. 

ʻ ♣ᶷʺѤ ̓♠╬  ‰̓ ᴛⱡ  Ἓ̑╙ ─  Ἄᴛ ѻᵐ ┬ ╥ ҥ╪ ᴛ ▬‰ ѱѻ. ♬ , ḙ♬ , 

ẋ♬  ҥ╪ ╥ ╪♩╙ ╪ ᶔ Ӱּת  ẋּנѱᾅ ᴛἝᾅ⁄Ἄ ʻ ┬ ╪ ὡ Ѥ ̆┬  ⁵ ╙ 

╬ᾏ  ὡ ▓ᾋѱѻ. ѻ‚  ╥ ҥ╪ ʺ ▓ѻѤ ˦╙ ῷѤ ˦Ỏᵣ ῷѱג ҥ╪ ʺ ‡֒˭, ‡ӰἌ, ⃰  

Ợ↔ӇѤּת ╪ Ѥ ˦ҵ ַא⅝ ѱѻ. 

‬ᵡ ♣ּͥתᵣ ҵ ╪ᴅ˭ ѻ‚  ҥ╪ ᵑ ˺ ѻѤ ῷ╪Ӱ‡Ѥ ‒ᾔ ˭ Ṓ₄ּתᵣ 

ᾒ ͙Ѥ ‡ᴎ≠ᾋѱѻ. ₡ѥϳ⁄Ѥ ╪Ḉ ▀Ữ♠╬ ‰ᶴ╥ ▀Ṩʺ Ӈ‴ᾋѱѻ. Ἄᴛ ѻᵐ 

ᾅ ᵡ₮ ̯ⱳᵑ ʺֿב ҥ╪ ╥ ╘ ҍ ♬Ṓ ᾎᾅ  ῷ ╥ ὡ♠╬ ṨṪ╪ 

Ӈ‴ᾋѱѻ. 

ѻ╛ ◑⁄ἌѤ ♬ , ḙ♬ , ẋ♬  ҥ╪ ᵑ Ϯ╥ ▀̕ӈ Ṓ͙ᴛ ˺  ὡ ▓Ѥ ̓ר ⅝ל ♪͐ Ḣᾏ⁄ 

ҍ  ▫Ἕ  ủ Ṙѱѻ.  ˠἒ ‰́⁄Ἄ ♬Ṓᵑ ♇◑, ᵙ, ṪἍ Ѥ ל⅝ ᶉ ѱּצ╬ ̯ⱳ ӈ 

ҥ╪ ₮ ́̕  ҥ╪ ḽ╪ᾅ⁄ לᶜ  ˦░ѱѻ. 

̬Ɑ Ӆ Ң╧   

ˠἒ ‰́⁄ἌѤ ҵᶔ, ᾎḢἌ, ▀♬ , Ṓ̆Ἄ Ӯ ѻ‚  ⁄Ἄ ♬Ṓᵑ ױ╪ .‫ᾋѱѻ  ♬Ṓ╥ ᵒ╙ 

̓♠╖ᴛ ̕ᵙ ᴎᶔ ♬Ṓᵑ ̯ⱳ ‒ ѱѻ. ̯ⱳ ӈ ҥ╪ ()ᵑ Ợ↔ ᶔ ♬Ṓᵑ ᵙ ̆ ▄͙ 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ή↕ᶒ ♪͐ ͙ ή⇔ ᴛ ♬ᵙ  ὡ ▓ᾋѱѻ. 

JB Knowledge╥ 5  ⁷ᴗ ˠἒ ͙ὥ Ṓ̆Ἄ[17]⁄ ӻᵎᶔ ˠἒ ᴛⱡ  ̕ᵙ ♣ᶷʺ╥ 67%̋  

ὡҿ╖ᴛ ֞Ѥ ᾅ ᴆӥᾎ ᵑ Ợ↔ ⁴ ▬‰ Ἓ̓ᵑ ♠ ̆ ʺ ѻ̆ ѱѻ. 

ʺ◑ ▀ḙ♠╬ ̯ⱳ ӈ ҥ╪  ᾏ╘ XLSX ₮ CSV ░ѱѻ. ╪ױ  ᾏ╘ ᾅ ᴆӥᾎ ⁄ ♬Ṓᵑ ♇◑, 

ᵙ ḓ ṪἍ Ѥ ҥ Вᵙ Ợ↔Ӌѱѻ. ╪ױ  ᾅ ᴆӥᾎ ⁄Ἄ ҥ╪ Ѥ ̓ ⁸╥ ᴛ ᾎӇḃᴛ ▄̆, 

︡ ̆, ṪἍ ͙ ὺᾋѱѻ. 

Microsoft ⁄Ἄ ᵣӧ ᾌ╩ XLSX Ѥ XML -̯ ⱳᵑ ͙ḙ╖ᴛ ᶒ ZIP ῼ̆ᵙּצ╙ Ợ↔ ⁴ ῷ ╪ẄӋѱѻ. 

╪ ᾏ╥ ל⅝ ︣ 

 ṓ◌  ὡᾏ,  ḓ ᵰ ᴛᵑ ּת∟ ѱѻ. 

 ѻ‚  ᾎ ⁄ ҥ╪ ᵑ ♬Ṓᵑ Ἄᾏ ּת♬  ὡ ▓ᾋѱѻ. 

 Microsoft Excel  ⁄ ♠ Ӈ‡ ▓ּתᵣ ѻᵐ ₡ ᾅ Ⱡ ̱̓ҵ Ӌѱѻ. 

CSV ᾌ ╘ ό , ἝḈ ᴝ ֞Ѥ ͙  ̯Ṫ ͙ ᴛ ˃╙ ̯Ṫ Ѥ ▀ḙ ᾅ  ▀░ѱѻ. ל⅝ ◑♩ 

 ѻ‚  ᴛ͎ע ḓ ⇔₅ Ⱡ₮╥ Ḹ↔ Ἓ. 

 ҥ╪ ḽ╪ᾅ ḓ ṪἍ ᾎᾅ ╖ᴛ ʼ ˭ ʺⱨ₡͙/ϿṒϿ͙. 

 ᾅ  ͙︡⁄Ἄҵ ὺ˭ ᵙ  ὡ ▓ᾋѱѻ. 

∟תּ ╙Ϯ CSV Ѥ ὡᾏ ḓ Ἄᾏױ͎ Ώ╖ḃᴛ ᾎᾅ תּ  ʼ╥ ҥ╪  ̪  ḓ ♬Ṓ╥ ҍװ ‰ҥ╪  ᴛל ⁄

Ợ↔Ӌѱѻ. ѻ↔ҵἛ̓ פ  ҶᵞἛ╖ᴛ ╬  CSVѤ ╪͙ꜙ IT ˿⁄Ἄ ҥ╪  ♣Ἶ╙ ─  ╬͙ ▓Ѥ 

ҵ̯ʺ Ӈ‴ᾋѱѻ. 

XLSX ḓ CSV ӎ ʺּת ᾏ╘ ̯ ⱳ ӈ ҥ╪ ᵑ ѻᴴѤ Ἄᴛ ѻᵐ ᾎᾅ  ̓ ╥ ⁷˺̆ᵙ ⁵ ╙ ѱѻ(͎ᵝ 

3.1-4). ʺҶἛ, ὡҿ ︡ ḓ ͙ṕ Ἓ╪ ַא⅝  ▬‰⁄  ┬↔ ѱѻ 
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͎ᵝ 3.1-4 XLSX ḓ CSV ᾏ╘ ̯ⱳ ӈ ҥ╪ ᴛ ▬‰ Ѥ ⁴ױ ᾎᾅ  ʼ╥ ⁷˺ ̆ᵙ░ѱѻ. 

פ  ҶᵞἛ╖ᴛ ╬  CSV Ѥ ╪͙ꜙ IT ˿ ḓ ᾎᾅ ⁄Ἄ ҥ╪  ♣Ἶ⁄ ʺ◑ ᵤ╪ 

Ợ↔ӇѤ ᾏ░ѱѻ. 

╪ҥ ╥װϮ XLSX ḓ CSV Ѥ ̆Ἓѫ ╪Ϯ ҍױ͎ ᵑ ◑͙ʼ ♇◑ ͙ ─  ↔ҵᴛ ἒ́Ӈּת 

Ώ ᾋѱѻ. ╪ױ  ↔ҵᴛѤ Apache Parquet, Apache ORC, Feather, HDF5 ₮ ˉ╘ ᾐ ̯ⱳ ӈ ᾏ╪ 

Ợ↔Ӌѱѻ. ╪ױ  ᾏ╘ ╪ ╥ 9Ṩ⁄ ▓Ѥ "Ẍҥ╪  ♇◑: ╬͙ ▓Ѥ ᾏ̓ ͎ ̓ ṪἍ" ◑⁄Ἄ җ 

▫Ἕ  ἒᶘ ѱѻ 

ᾒⱠᴛѤ ⁞ἢ (XLSX ᾏ)╪ ἵ͋ᶛ ▬‰̓ ▀Ữ♠╬ ᴛἝᾅ╥ ▫ҿ ⁄ җ ▫ל Ợ↔Ӌѱѻ. Ṓѻ ṓ◌  

ᾎϮᵙ₡⁄ἌѤ ERP, PMIS CAFM, CPM, SCM Ӯ̓ ˉ╘ ҥ╪  ̕ᵙ ᾎᾅ ╙ Ợ↔ ‒ ѱѻ(͎ᵝ 3.2-1). 

ױ╪  ᾎᾅ ╘ ͙‰╥ ♬Ṓ ᵒ╙ ⱳֹו ̆ ̕ᵙ Ѥ ͙ḙ╪ ӇѤ ̯ⱳ ӈ ҥ╪ ᵑ ♇◑ ѱѻ.  

ˠἒ ‰́⁄Ἄ Ợ↔ӇѤ ᾐ ҥ╪  ̕ᵙ ♬Ṓ ᾎᾅ ╘ ╪ẇ ᴛ ̯Ἓӈ ̯ⱳ ӈ ҥ╪ ⁄ 

╥Ⱶ ѱѻ. ҍװ╥ ♬Ṓᵑ Ό♬♠╪̆ ◑ ʺѫ ᶒ ꜙ ♠╖ᴛ ̕ᵙ ͙ ─    ᵙ ╪Ἢ ḓ ᾎᾅ  

ˌḛ▫Ѥ ́̕  ҥ╪ ḽ╪ᾅ ̕ᵙ ᾎᾅ (RDBMS)╖ᴛ э╙ ҹᵙ̆ ▓ᾋѱѻ.  

̒˾  Ң╧ Ḻ╧ᾂ RDBMS Ḑ SQL ᵖ †„ 

ҥ╪ ᵑ ═♠╖ᴛ ♇◑, ᵙ ḓ ṪἍ ͙ ─  ̒˾  Ң╧ Ḻ╧ᾂ(RDBMS)Ѥ ♬Ṓᵑ ♬╥ӈ ́̕ᵑ 

ẇᴛ ̯Ἓ╪ בֿʺ Ѥ ҥ╪  ♇◑ ᾎᾅ ░ѱѻ. 
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ҥ╪ ḽ╪ᾅ(RDBMS)⁄ ♬ᵙӈ ҥ╪ Ѥ Ѿὣ  Ӱּת  ♬Ṓʺ ῷѱג Ἄᴛ ѻᵐ ᾎᾅ  ʼ╥ 

Ữ ₮מ˞ ▬↔╥ ͙ḙ╪ Ӌѱѻ. 

ѻ╛╘ ʺ◑ ▀ḙ♠╬ ́̕  ҥ╪ ḽ╪ᾅ ̕ᵙ ᾎᾅ (RDBMS) ᶙ ʺּת░ѱѻ(͎ᵝ 3.1-5): 

 MySQL(₡  ἵᾅ) ╘ ʺ◑ Вᵙ Ợ↔ӇѤ RDBMS ַא Ϯᴛ, LAMP ᾅ (Linux, Apache, MySQL, 

PHP /Perl/Python)╥ ▀Ṩ░ѱѻ. ѾὣἛ̓ ̆Ἓѫ╖ᴛ ╬  ⌠ ˌḛ⁄Ἄ Вᵙ Ợ↔Ӌѱѻ. 

 PostgreSQL (₡  ἵᾅ) ╘ Ό♬Ἓ̓ ͕̆ ͙ѫ╖ᴛ ◄ ῼᴎֿב ˆᴏ  ˍ  ́̕  ᾎᾅ ░ѱѻ. 

ṓ◌  ⁪ ♠ ⁄ἹᴴἪ נּ╪ג ѱѻ. 

 Microsoft SQL  ServerѤ ѻᵐ Ợ Ⱡ ̓╥  ḓ и╘ ὡר╥ ṒΌ╖ᴛ ╬  ͙‰ ˿⁄Ἄ 

Вᵙ Ợ↔ӇѤ Microsoft ╥ Ữ↔ ᾎᾅ ░ѱѻ. 

 ₓׇ  ҥ╪ ḽ╪ᾅѤ ҍ͙‰ ḓ ḈἪ ᵙ    ᵙ ╪Ἢ⁄Ἄ Ợ↔ӇѤ ʺ◑ ˆᴏ ̆ 

Ό♬♠╬ DBMS ַא Ϯ░ѱѻ. 

 IBM DB2 - ҍ͙‰╙ ҍỮ╖ᴛ ᶒ ̆Ἓѫ̓ Ͽ˺ Ἓ╙ Ⱡ̑ ѱѻ. 

 SQLite (₡  ἵᾅ) Ѥ ˿װ ▐ḽӰӥ ҥ╪ ḽ╪ᾅ ᴛ, ɒ ḕ▀   ᵙ ╪Ἢ ḓ CAD ἒ́ 

ἵ ≢‡ (BIM)₮ ˉ╘ Ҷᵞ  ᾎᾅ ⁄ ╪Ữ♠░ѱѻ. 

ˠἒ ‰́⁄Ἄ Вᵙ Ợ↔ӇѤ ҥ╪ ḽ╪ᾅ ̕ᵙ ᾎᾅ ╬ MySQL, PostgreSQL, Microsoft SQL Server, Ora-

cle®  Database, IBM®  DB2 ḓ SQLite Ѥ ̯ⱳ ӈ ҥ╪ ₮ Ζ ▬ҿ ѱѻ. ╪ױ  ᶛӧ DBMSѤ 

ἵ͋ᶛ ⌠Ợ╪ Ṩ  ҍ͋ᶛ ⁪ ᾎᾅ נּ╪ג ⁄ ╪ᵎּ͙ͥת ̛Ḹ─  ẋּנѱᾅ ᴛἝᾅ₮ 

  ᵙ ╪Ἢ╙ ̕ᵙ  ὡ ▓Ѥ ˆᴏ ̆ ┬⁷  ἹᴴἪ░ѱѻ(͎ᵝ 3.2-1).  

Statista [48]⁄ ӻᵎᶔ ́̕  ҥ╪ ḽ╪ᾅ ̕ᵙ ᾎᾅ (RDBMS)╘ 2022 Ц⁄ Ợ↔ ַא╬ ♣  

DBMS╥ – 72%ŋ תּ   ˦╖ᴛ ₉ỮӋѱѻ. 
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͎ᵝ 3.1-5 DBMS ὣ─⁄Ἄ ̯ⱳ ӈ ҥ╪ ḽ╪ᾅ(  .(ר͙ [49])ự╖ᴛ ᾎ) Ợ↔╥ ╬͙ҵה

₡  ἵᾅ ҥ╪ ḽ╪ᾅ()Ѥ ♣ᶷ♠╬ ͙ ὥ ּתᾏ╪ ′‡ҵ ῷל ὺ˭ ἒ  ὡ ▓ᾋѱѻ. PostgreSQL, MySQL 

֞Ѥ SQLite ₮ ˉ╘ ₡  ἵᾅ ᾎᾅ  ╘ ᶴᴮᴛ Ⱡ̑Ӈᶒ ҍṨṪ╥ ⇔₅ Ⱡ(Windows, macOS ḓ 

Linux)⁄Ἄ ▬ҿ ѱѻ. ᴛⱡ ╥ ̑ᾏ ⌠Ợ╪ ᴛ ╪ҿ ⁴ ἒ  ᴛ͎ע╙ ѻ⇔ᴛӥ תּ ̆ ╙ 

ӻᵎ͙ᵣ ᶔ Ӌѱѻ. ҍṨṪ╥ ˿ ↕ ἒ Ѥ 10-15Ṫ ╪Ữ s ᵙּת Ώᾋѱѻ. ╪ ╥ Л Ḵ  ṨṪ⁄Ἄ ╪ױ  

ҥ╪ ḽ╪ᾅ ַא Ϯᵑ ᶛҨᵠ ̆ ᵣө ˦░ѱѻ (͎ᵝ 4.3-8). 

Ợ⁄Ἄ ג↕ӥ Ἄẋᾅ(₉: ῷᵡⱵ ⌠ Ἄẋᾅ, ̯ ╪ӥ ֞Ѥ ᵡ↕ג ͒ ᴛἵ   ♇)ᵑ Ợ↔ Ѥ ˿↕ 

ᶙ Ḵ╥ ᵚᵣ╖ᴛ ҥ╪ ḽ╪ᾅᵑ Ḥ  ὡ ▓╖ᶒ, פ ⁄Ἄ ἒ ᵑ ─  ͙Ἓ ᵟ╙ Ⱡ̑ ѱѻ. 

ӥ╥ ˌḢἛ ҘṪ⁄ ╪ױ  ҥ╪ ḽ╪ᾅѤ ▬‰⁄ ᵭ˭ ὺ˭ Ợ↔▫ ּת♬  ὡ ▓╖ᶒ, Ḣҍ  Ợ↔▫ 

᷾ѱ ʺ Ữ ᶷⱠ⁄ ҍ  ˺ ╙ Ѥ ҥ ҵ∑╙ ת ˦░ѱѻ. 

RDBMS Ѥ ͙‰╪ ҥ╪ ᵑ ═♠╖ᴛ ♇◑, ᵙ, ṪἍ ⁴ ♬Ṓ⁄ ░ʻ  ᾎ͙♠♥  ╥Ợ ˺♬╙ Ͽᵜ ὡ 

▓ҵᴜ ּת∟ Ѥ ѻ‚  ẋּנѱᾅ   ᵙ ╪Ἢ ḓ ṪἍ פ (͎ᵝ 3.1-6)╥ ͙ḙ╪ Ӌѱѻ. 
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͎ᵝ 3.1-6 StackOverFlow( ҍ IT ᴀ)╥ ˌḛ▫ᵑ ҍỮ╖ᴛ ▬Ц⁄ Ợ↔  ҥ╪ ḽ╪ᾅ₮ 

ϿЦ⁄ Ợ↔  ҥ╪ ḽ╪ᾅ⁄ ҍ  ἒᶷⱳỢ(RDBMSѤ הự╖ᴛ ˆⱳ ᾎӊ) ([50] ͙ר). 

RDBMS Ѥ Ό♬Ἓ, ҥ╪  ▀̕Ἓ, נ◔Ἢ ּת∟╙ Ⱡ̑ ᶒ ṪἍ⁄ ▫ל Ợ↔Ӈ̆ ҥ╪ ḽ╪ᾅ⁄ ♇◑ӈ 

♬Ṓᵑ ὺ˭ ♬ὡ ̆‫ ̆ ṪἍ  ὡ ▓Ѥ ˆᴏ  ᵙ …‡╬ SQL (̯ⱳ ӈ ᵙ …‡)╙ Ợ↔ ѱѻ. 

SQL╘ ́̕  ᾎᾅ ⁄Ἄ ҥ╪  ▬‰╙ ─  .ҵ̯░ѱѻ ⅝ל 

SQL -Ң╧ Ḻ╧ᾂ╢ ᵖ Ḑ ửᴘ↔ ᴅӢ 

́̕  ҥ╪ ḽ╪ᾅ⁄Ἄ ▫ל Ợ↔ӇѤ SQL …‡ ╥ ל⅝ ◑♩╘ ѻᵐ ┬ ╥ ♬Ṓ ̕ᵙ(₉: ͙Ⱶ Excel 

ᾅ ᴆӥᾎ )⁄ ẋ  ᵰ↕ ẖᵐ ᵙ ᵙ ἶҵᴛ ҍ↔װ╥ ҥ╪ ḽ╪ᾅᵑ ּת∟ ѻѤ ♩░ѱѻ. 

SQL(̯ ⱳ ӈ ᵙ …‡)╘ ́̕  ҥ╪ ḽ╪ᾅ⁄ ♬Ṓᵑ ♇◑, ᵙ ḓ ṪἍ ͙ ─  ̆Όӈ 

ὡ ᴛ͎מḒ …‡░ѱѻ. SQL╘ ҥ╪ ᵑ ỸἛ, ̕ ᵙ ḓ  Ἕᾅ Ѥ ҥ Ợ↔Ӈ‡ ♬Ṓᵑ 

═♠╖ᴛ ̆, ᵠ ̆, ˺ ̆, ︡ ́  ὡ ▓˭ ּׁשѱѻ. ҥ╪ ⁄  Ἕᾅ Ѥ ᾔ 

ҵ̯ᴛἌ ♬Ṓ ♇◑ἵ₮ Ữ  ▬↔  ὡ ▓Ѥ ᵙ ̆ ᾏ ӈ Ḣḹ╙ Ⱡ̑ ѱѻ. 

SEQUEL-SQL ᾎᾅ בֿ ╥ Ѥ Oracle, IBM DB2, Microsoft SQL Server, SAP, PostgreSQL ḓ MySQL ̓ ˉ╘ 

⅝אַ  Ⱡ  ḓ Ợᵑ ˞  SQLite ḓ MariaDB [51]╥ Ӯ◑╖ᴛ ♥♬⁄ ╪ᵎᴃᾋѱѻ. SQL ╘ Excel ⁄ ′Ѥ 

ᾅ ᴆӥᾎ  ͙ѫ╙ Ⱡ̑ ⁴ ҥ╪  ⱳ▬╙ җ↨ ◑ ʺѫ ̆, Ό♣ ᶒ, ὺ˭ ▫ҿ  ὡ ▓˭ 

 :ѱѻשּׁ

 Ң╧  ̬Ɑ(DDL) ỵἘ Ḑ ̒ᵖ: SQL ⁄ἌѤ ҥ╪ ḽ╪ᾅ⁄Ἄ ╪ẇ╙ ỸἛ, ὡ♬ ḓ ợⱠ ̆, 
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╪ẇ ʼ╥ ᵠ ᵑ ἒ♬ ̆, ҥ╪  ♇◑ ̯ⱳᵑ ♬╥  ὡ ▓ᾋѱѻ. ḙᶔ Excel ╘ ᾎ ₮ ҥ╪  

︡  ʼ╥ ́̕ᵑ ᶘ ˭ ♬╥  ′╪ ̆♬ӈ ᾎ ₮ ἢᴛ ▬‰ ѱѻ. 

 Ң╧  Ɑ□(DML): SQL ╙ Ợ↔ ᶔ ᵠ, ♬ᴑ ḓ ╪ẇ ⱳ╬╙  ṓ◌  ᵙᵑ ὡ ⁴ 

ҥ╪ ᵑ ҍװ╖ᴛ ʺ, ὡ♬, ợⱠ ḓ ˤự  ὡ ▓ᾋѱѻ(͎ᵝ 3.1-7). Excel ⁄Ἄ ҍװ╥ ♬Ṓᵑ 

ᵙ ᴎᶔ ὡҿ ▬‰╪Ϯ ὡ ᵰ ᴛʺ ⅝ ḃᴛ ᵙ ἶҵʺ Ѣᴎּ̆ת ₡ᵆ ḛỸ ʺѫἛ╪ 

иῷ︡ѱѻ. 

  Ἒᾂ ♫„(DCL): SQL ╙ Ợ↔ ᶔ Ợ↔▫Ṋᴛ ҥ╪ ⁄ ҍ   Ἕᾅ ̾ ╙ Ṋ ⁴ ♬Ṓᵑ 

︡ ˞Ϯ Ṗ ὡ ▓Ѥ ͙ѫ╙ Ⱡ  ὡ ▓ᾋѱѻ. ḙᶔ Excel ⁄ἌѤ  Ἕᾅ ̾ ╪ 

̑┬Ӈ˞Ϯ( ▀ ♣Ἶ ᾎ) ג↕ӥ Ἄẋᾅᵑ  ̾  ̑┬ᴛ ṓ◌  ἒ♬╪ ⅝ ѱѻ. 

 

 

͎ᵝ 3.1-7 SQL╥ DML ₉ᾎ: ▫ҿ ҥ╪  ᵙᵑ ─  ᶙ ת╥ ӥᴛ ẖᵐ ᵙ, ͎ ᴹ  ḓ 

︡́ʺ ʺѫ ѱѻ. 

Excel ╘ ᾎʻ♠╪̆ ֹ̕ו♠╬ ̯ⱳᴛ ҥ╪  ▬‰╙ җ ὺ˭ ּׁשѱѻ. ּתᵣ ҥ╪ ʺשּ ╪‚ ╥ ᶔ 

Excel╥ Ἓѫ╘ ♇ Ӌѱѻ. ֞  Excel╘ ♇◑  ὡ ▓Ѥ ҥ╪ ╥ ‚( ҍ 100 ᵣ )⁄ Ⱡ ╪ ▓╖ᶒ, ╪ 

Ⱡ ⁄ ҵҀ ͙ ΅ ♣⁄ Ἓѫ╪ ♇ Ӌѱѻ. ӻגἌ ἵװ╥ ҥ╪ ᵑ ᾎʻ ̆ ⱳ▬ Ѥ ҥѤ Excel╪ 
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җ ♠  Ṓ╪ּתᵣ, ҍ͋ᶛ ҥ╪  ︡ ╙ ᵙ Ѥ ҥѤ SQL╪ җ ♠ ѱѻ. 

̯ⱳ ӈ ҥ╪  ˌḛ╥ ѻ╛ Ѿ́Ѥ ͙Ⱶ╥ ́̕  ҥ╪ ḽ╪ᾅ()╥ ҍΌ╬ ᴀ  ҥ╪ ḽ╪ᾅ(⁸ 

ҥ╪ ḽ╪ᾅ)╥ Ӯ◑╖ᴛ,  ΅ җ  ҥ╪  Ṗᵊ̓ ṪἍ ́ụ⁄ ▓‡ἌѤ ᴀ  ҥ╪ ḽ╪ᾅᵑ 

ҍ  ὡ ▓˭ Ӈ‴ᾋѱѻ. ҥ╪ ╪ӇѤ  ҥ◑♇ ῭ת  ʺ ḽ╪ᾅ₮ Ҁᵙ, ᴀ ҥ╪ ḽ╪ᾅѤ ⁸ 

Ѿ─ᴛ ♬Ṓᵑ ͙ᴜ ѱѻ. ͙Ⱶ ҥ╪ ḽ╪ᾅ₮ ẋ̪ ᶔ ѻ╛̓ ˉ╘ ◑♩╪ ▓ᾋѱѻ: 

 ⁸╥ ͌▀  ҥ╪ ᵑ ═♠╖ᴛ   ⁴ ♇◑ ̑ʼ╙ ת╪Ἕ⅝. 

 ♣  ╪ẇ╪ ῷѳ ⅝  ⁸ᵣ ▄╖ḃᴛ ṪἍ ᵙ ἶҵʺ ẙ︡גѱѻ. 

 Ẍҥ╪  ♠  ḓ ҥ╪  ≢‡ ↕︣(₉: ҥ╪  ᴆ╪ ↕ᾅ ῷ ). 

╪ ╥ ѻ╛ ◑╬ "DataFrame: Ḹ↔  ᾏ ҥ╪  ᾏ" ḓ "ҥ╪  ♇◑ ᾏ ḓ Apache Ợ↔  ▬‰: DWH 

-ҥ╪  ≢‡ ↕ᾅ ḓ ҥ╪  ᴆ╪ ↕ᾅ ῷ  "⁄Ἄ ⁸ ᾏ ҥ╪ ḽ╪ᾅ, Pandas DataFrame, 

Apache Parquet, HDF5, ͎ ᵙ̆ ҥ╪  ṪἍ ḓ ᵙ ᶜ♠╖ᴛ ╪ᵑ ͙ḙ╖ᴛ Ѥ Ẍҥ╪  -ᾅ ‡ ỸἛ⁄ 

̕  ▫Ἕ  ἒᶘ ѱѻ. 

Ẉ♩  Ң╧  

  ᵙ ╪Ἢ̓ ♬Ṓ ᾎᾅ ⁄Ἄ Ợ↔ӇѤ ҍṨṪ╥ ҥ╪ Ѥ ♬ ӈ ╪ּתᵣ, ˠἒ⁄Ἄ ỸἛӇѤ 

♬Ṓ╥ ҍṨṪ╘ ╪Ḉּת, ҿ₅Ữ, ᾅ  ᶷἌ, ₡Ӱ₡ а╛ ḓ ͙  ╥ ₮ ˉ╘ ẋ♬  ҥ╪ ╥ 

░ѱѻ.  ᾎʻ ḓ ᾅ  ♬Ṓʺ לᵑ ╪ᴴѤ ˠἒ, ⇔₅ ḓ ͙ὥ ˁҶ Ѿ́⁄ἌѤ җ↨ ͎ᴅᾋѱѻ. 

Ẉ♩  ҥ╪ Ѥ ҥ╪ ḽ╪ᾅϮ ╪ẇ ᴀ ͙Ⱶ╥ ̓ ⁸ᴛ ̯ἛӇ‡ ▓ּת Ώ̆ Ḉᵙ ♬╥ӈ 

ᶛҨ╪Ϯ ̯ⱳʺ ′Ѥ ♬Ṓ░ѱѻ. 

▀ḙ♠╖ᴛ ẋ♬  ҥ╪ Ѥ ӎ ʺּת Ḹלᴛ Ṫᵆ  ὡ ▓ᾋѱѻ: 

 Ợז╪ ỸἛ  ẋ♬  ҥ╪ ⁄Ѥ ᾅ  ᶷἌ, ╪ᶉ▀, ╪Ḉּת, ҿ₅Ữ Ӯ ѻ‚  ┬ ╥ Ợז╪ 

ỸἛ  ʺ Ӌѱѻ. 

 ͙́⁄Ἄ ỸἛӈ ẋ♬  ҥ╪ Ѥ ◑ ₮ ἡἌ⁄ ╥  ỸἛӇᶒ, ⁴͙⁄Ѥ ᴛ͎ ▀, GPS ҥ╪ , 

Ợᶹ ╬ С ˺̓(IoT) ḓ ˠἒ ◑╥ ͙  ∟˶ ♬ ♬Ṓ Ӯ╪ Ӌѱѻ. 

╪ẇ̓ ҥ╪ ḽ╪ᾅᴛ ᵙ ˭ ♬ᵙӇѤ ♬  ҥ╪ ₮ Ҁᵙ ẋ♬  ҥ╪ Ѥ ♬Ṓ ᾎᾅ ⁄ ͙ 

♣⁄ ʺ♠╬ ᵙ Ѿ́ʺ ⅝ ѱѻ(͎ᵝ 3.1-8 ⱳ). ╪ױ  ҥ╪ ╥ ▫ҿ ӈ ὡ︡, ṪἍ ḓ ṉ ╙ 

─  ͙ὥ╙ Ợ↔ ᶔ ˠἒ ═Ἓ╙ ˌἐ ̆ ₡ᵆᵑ ת╪ᶒ ╬♠ ⅝ἵ╥ ₅ ╙ ἵ  ὡ ▓Ѥ Ựᴛ⇔ 
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͙ ʺ ⁸ᵞѱѻ. 

 

͎ᵝ 3.1-8 ẋ♬  ҥ╪ ╥ ᵙѤ ḙ♬  ḓ ♬  ҥ╪ ᴛ ṉ Ѥ ˦Ṩ  ᾎ▬Ӌѱѻ. 

ẋ♬  ҥ╪ Ѥ ͙‰⁄Ἄ ♣ᶷʺʺ ♪ Ѥ ᶛӧ ♬Ṓ[52]╥ ҍ 80%ŋ תּ  ḃᴛ ╪ ╥ ѻ╛ ◑⁄Ἄ ͎ 

┬ ̓ ᵙ⁄ ҍ  ₉ᾎᵑ ө‡ ▫Ἕ  ἒᶘ ѱѻ. 

б╥╥ ╥ᵑ ─  ᾅ  ҥ╪ Ѥ Ṋҵᴛ Ṫᵆ ᾋѱѻ. ѻἵ ẋ♬  ҥ╪ ᵣ, ɣתּ╪ꜙ▀ ╥ ἒ ‰́⁄Ἄ 

Ἓ̓ Вᵙ ⱨ ▓Ѥ ᵣ⅝אַ ͎  Ṋ ⅝ ʺ╥ל  ѱѻ. 

ᾂ  Ң╧ : Ẉ♩  Ҵ̐ ♩  Ҵ ở╧ y 

ˠἒ‰́╥ ᾅ  ҥ╪ ()Ѥ ꜙ╪ ᶷἌṨ ҍ ,תּ  , ‰ᶴ Ἄᾐ, ˠἒ ◑╥ ̯ӎ ╥ Ӯ ẋ̑ᾏ♠╬ 

╥Ợἵ  Ḣᾏ⁄ ╪ᵎּ͙ͥת ѻ‚  ᾏ̓ ┬ ╥ ♬Ṓᵑ ̖ ѱѻ. ╪ ɒ ӧ ᾅ  ҥ╪ ⁄Ѥ ἒ́ ˺ ♬ 

ḓ ́  ṉ˿⁄ ҍ  ἝṨ Ợ Ṩ  Ό♣ ᶷⱠ⁄ ҍ  б╥, ́–▫ ḓ ̆ˍ̓╥ Ữּͥת ˠἒ ᴛⱡ  

̕ᵙ⁄ ַא⅝  ♬Ṓʺ ҅˵ ▓ᾋѱѻ(͎ᵝ 3.1-9). 
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͎ᵝ 3.1-9 ᾅ  ҥ╪ , ᴛⱡ  ⁴▫ ʼ╥ ᷾ѱ ╪Ἢ⁄ ʺ◑ ᵤ╪ Ợ↔ӇѤ ♬Ṓ ┬  אַ 

Ϯ░ѱѻ. 

ᾅ  ♬ṒѤ ♬ ӈ ҥ╪ ₮ ẋ♬ ӈ ҥ╪  ᶛӎ ʺѫ ѱѻ. ♬ ӈ ҥ╪ ⁄Ѥ Word 

ᶷἌ(.doc,.docx), PDF, ╥ᴜ ᾅ  ▀(.txt)╪ Ӌѱѻ. ẋ̑ᾏ ӈ ҥ╪ ⁄Ѥ ᶉᾐ♇ ḓ ╪ᶉ▀ 

Ἄᾐ, ╥ а ᴜ(Teams, Zoom, Google Meet), ᾅ ᴛ ṉ ‒ Ѥ ᴝ ₡Ӱ₡ а╛(.mp3,.wav)╪ 

Ӌѱѻ. 

̑ ᵣתּ ᾏ ⅝ , ́ – ⱳˠ, ╪ᶉ▀̓ ̄ ╘ Ἄᶔ ʊ ἌѤ ▀ḙ♠╖ᴛ ╪Ḉ ‡Ѣ ♬ҵ ́ʺ ◌ ̯ ,ᵣתּ▓  ӎ 

᷾ѱ ╪Ἢ̓ ‰ᶴ Ἄᾐ╘ ́ Ӈּת Ώ╘ ˿↕ʺ ᵤῷ ᴛⱡ  ̕ᵙ ᾎᾅ ⁄ ṪἍ ̆ ͙ 

‡ᴓᾋѱѻ. 

ᾅ  ҥ╪ ᵑ ̓♠╖ᴛ ̕ᵙ ͙ ─  ᾔ╘ ╪ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ ˦░ѱѻ. ╪ᴅ˭ ᶔ 

ᵙӈ ♬Ṓᵑ ╪Ḉ ̯ⱳ ӈ ҥ╪ ᴛ ▬ҿ Ѥ ͙Ⱶ ᾎᾅ ⁄ ▫ҿ╖ᴛ  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 3.1-10 ᾅ  ᵑ ̯ⱳ ӈ ҥ╪ ᴛ ṉ ͙. 

ᾅ  ♬Ṓᵑ ̓♠╖ᴛ ↔ ᴎᶔ ╪ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ▫ҿ ṉ ‒ ѱѻ(͎ᵝ 3.1-10). ╪ 

̓♬⁄Ѥ ▀ḙ♠╖ᴛ ⁴ױ Ѿ́ʺ Ӌѱѻ: 

 ᾂ  ╩ᾌ(OCR) - ᶷἌ₮ ͎ᵝ╥ ╪Ḉּתᵑ ͙́ʺ ▄╙ ὡ ▓Ѥ ᾏ╖ᴛ ṉ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 ᾂ  ṧἊ(NLP) - ל⅝ ᵰˌṉὡ( ᴛⱡ ₮ ̕ᴐӈ ϳ , ͔   ḓ ὡ )ᵑ ▫ҿ╖ᴛ ᾏṊ ѱѻ. 

 Ң╧  ṧᵃ - ♬Ṓ Ṫᵆ(◓ᶴ, ʋ ᵆ, ─  ̕ᵙ). 

╬ᾏ ḓ Ṫᵆ  ╪Ḉ ̯ ⱳ ӈ ҥ╪ ᵑ ҥ╪ ḽ╪ᾅ⁄ ⁴ ▫ҿ ӈ Ṓ̆ ḓ ̕ ᵙ ᾎᾅ ⁄Ἄ Ợ↔  

ὡ ▓ᾋѱѻ. 

Ḗ♩  Ḑ џᾄ ˪ ̬Ɑ Ӆ Ң╧   

ḙ♬  ҥ╪  ⁄Ѥ ‡Ѣ ♬ҵ╥ ♬ᵙʺ Ӈ‡ ▓ּתᵣ  ˶  ᾅ ᵡϮ ̯ⱳʺ ′ᾋѱѻ. ╪ױ  ♬Ṓ⁄Ѥ 

̯ⱳ ӈ ⅝ἵ(₉: ϳ ᵣ,  ᾏ╘ ᴛⱡתּ▓ ‡ᵒ, ₰ᴮӈ ▬‰ ᶜᴜ)ʺ Ӈ╪ ∟וֹ , ᵡѻ ֞Ѥ 

ᵡѻ Ữ҉∟וֹ  ѻᵑ ὡ ▓ᾋѱѻ. ╪ױ  ҥ╪ ╥ ₉ᴛѤ ᾎʼ ͙ ᴜ, ֿב  Ṓ̆Ἄ, ▀♬ Ӯ╪ ▓╖ᶒ, ѻ‚  

ᾏ╖ᴛ ⱠᾎӉ ὡ ▓ᾋѱѻ. 

ḙ♬  ҥ╪ ()Ѥ ẋ♬  ҥ╪ Ṓѻ ṪἍ ͙ ὺּתᵣ ר ӈ ᴛⱡ  ̕ ᵙ ᾎᾅ ⁄ ͙ ─ ἌѤ 

ʺ ᵙʺ ⅝ ѱѻ. 

̯ⱳʺ ϝ▐′╪ ṉ Ѥ ḙ♬  ҥ╪ ᴛ ▬‰  ԅѤ Ữ҉  ‡ᴎ∑╪ ӻᵓѱѻ. ҥ╪  

̯ⱳ╥ ʺṉἛ╖ᴛ ╬  ḙ♬  ҥ╪ ╥ ʻ ἵᾅᵑ ᵙ ̆ ṪἍ Ѥ ҥ ˌṊ♠╬ ♪͐ 

Ḣᾏ╪ ⅝ ͙ ԅᶷ░ѱѻ.  

♬ᵣ ẋתּ  ҥ╪ ᵑ ᵙ Ѥ ҥѤ ᵤ╘ Яᴏ╪ ⅝  ḙᶔ, ḙ♬  ҥ╪ ᵑ ᵙ Ѥ ˦╘ ẋ̪♠ 

ʼѾ  Ḣḹ̓ ҵ̯ᴛ  ὡ ▓ᾋѱѻ. 

‏ ˪ ̬Ɑ Ӆ ҥ╪ ()Ѥ ἵ ╥ ̯ⱳ ֞Ѥ Ṭ₰♣  ̯ⱳᵑ ʺֿב ҥ╪ ᵑ ἒᶘ Ѥ Ṓѻ 

▀ḙ♠╬ ↔‡░ѱѻ. ҍṨṪ ᾅ  ᶷἌ, , ╪ᶉ▀ Ӯ ▀Ṩ ᶉ ҥ╪ (₉: ϳ , ḛᾐ▫)ʺ 

 .Ḣᾏ╖ᴛ ᾎӇѤ ˿↕ʺ ᵤᾋѱѻ ⇔ױᾅה ʺᵣ ҍṨṪ╥ ♬Ṓתּ▓

ˠἒ ‰́⁄ἌѤ ѻ‚  ᴛἝᾅ⁄Ἄ Ѣᾇ ˭ ̯ⱳ ӈ ҥ╪ ᵑ ḛ˸  ὡ ▓ᾋѱѻ. ₉ᵑ өᶔ ѻ╛̓ 

ˉᾋѱѻ: 

 ˸♠ ḓ ˸♠ - ◓ᴮ, ὡװ ḓ ẋ↔⁄ ҍ  ҥ╪ ʺ ӈ ╪ẇ╪ּתᵣ ▀ӈ ᾏ╘ ′ᾋѱѻ. 

 ҵᶔ ḓ ⁪ּתѱ‡ᵠ ѻ╪‡͎ע - ᾅ Ἅ̓ ᶉל  ҥ╪ ᵑ ּתᵣ  ˶ ˭ ̆♬ӈ ̯ⱳʺ 

′Ѥ PDF ֞Ѥ DWG ▀░ѱѻ. 
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 ▬‰ ▀♬ - MS ᴛⱡ , Primavera P6 ֞ Ѥ ͙  ᾎᾅ ╥ ҥ╪ ᴛ, ϿṒϿ͙ ̯ⱳʺ ѻᵑ ὡ 

▓ᾋѱѻ. 

 CAD (BIM -ɒ Ҩ) - ̯ⱳ╥ ⅝ἵᵑ ּתᵣ ҥ╪  ╘ ἵ ≢‡ ḓ ᴛⱡ  גӻ ⁄ר 

ѻᵓѱѻ. 

CAD ᾎᾅ ()⁄Ἄ ỸἛӇѤ ͙ ♠ ҥ╪ ()Ѥ ḙ♬  ҥ╪ ₮ ̄ ╘ Ḣᾏ╖ᴛ Ṫᵆ  ὡ ▓ᾋѱѻ. ͎  Ϯױ

͙ ♠ CAD(BIM) ҥ╪ Ѥ ᾅ  ҥ╪ ₮ ᵡ ╪ᴛ Ợ ᴛἝᾅ⁄Ἄ Ṋҵ╥ ҥתּʺ  ┬ ╖ᴛ 

͕ӇѤ ˿↕ʺ ᵤ͙ ԅᶷ⁄ Ṋҵ╥ ҥ╪  ┬ ╖ᴛ Ṫᵆ ѱѻ. 

͖ ♅ Ң╧  Ḑ ͋ ╛↑ 

ᴛⱡ  ⅝ἵ⁄ ҍ  ᶉ ҥ╪ Ѥ ˞╥ Ữ ╪ẇ, ̯ⱳ ӈ ᾏ ֞Ѥ Ѣᾇ ˭ ̯ⱳ ӈ ᾏ╖ᴛ 

♇◑Ӈּתᵣ, ᴛⱡ  ⅝ἵ╥ ͙ ♠ ҥ╪ ()Ѥ ҍṨṪ ὡ CAD ҵ̯ᵑ Ợ↔ ⁴ ỸἛӇḃᴛ(͎ᵝ 3.1-

11) ᴛⱡ  ⅝ἵᵑ ἐ ︡ (2D) ֞ Ѥ ͙ ♠ ˌ (3D)ᴛ ỮἝ ˭ ᾎʻ  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 3.1-11 CAD ҵ̯Ѥ ͙ ♠ ♬Ṓᵑ ᶹᵙ♠ ḈӰ‡⁄Ἄ ҥ╪ ḽ╪ᾅ ᾏ╖ᴛ ₦͙Ѥ ҥ 

ҵ∑╪ Ӈ‴ᾋѱѻ. 

ˠἒ ḓ ˠ  Ṫ‒⁄Ἄ ͙ ♠ ҥ╪ ᴛ ▬‰  ԅ ͙ ♠ ҥ╪ ╥ Ἕ ʺּל ת⅝ ╞↔ Ṫ‒ᵑ ╬  ὡ 

▓ᾋѱѻ(͎ᵝ 3.1-12): 

 ṥ  ╩: ᴛⱡ  ⅝ἵ╥ Ṩ ₮ ὡᵑ ▫ҿ╖ᴛ ♬ ˭ ˺♬ ᴎᶔ ὡ ͙ ♠ В()╙ 

Ợ↔ ⁴ CAD ᴛ͎ע( (BIM) Ͽ⁄Ἄ ỸἛӈ ͙ ♠ ҥ╪ )ʺ ⅝ ѱѻ. ╪ ҥ╪ ⁄Ѥ 

▫ҿ╖ᴛ ́ụӈ ᶔ♠, Ṩ , ͝ ╪ ḓ ▫∟̓ ▫◓╥ ́ , ₉ụ ♬ ḓ לᶷ⁄ ⅝  ͙ ⅝אַ   

ἶἛ╪ Ӌѱѻ 
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 ᴘ♬  ᾋʸ  : ᴛⱡ ⁄ ṉ˿ Ợ ╪ ▓╙ ˿↕, ⅝ἵ ᾎʻ ᵑ  ѻᵐ ᶔ⁄Ἄ 

‰ҥ╪ ӈ ҵᶔ╙ ▫ҿ╖ᴛ ỸἛ  ὡ ▓ᾋѱѻ. ͙ Ѿ́⁄Ἄ ᴛⱡ ᵑ ᾎʻ ᶔ ᶛӧ 

⁴▫ ʼ╥ Ữ  ╪ ʺ ẙגⱨ ᾎ̑ ̓♬⁄Ἄ ᾎʼ̓ ᵙἵᾅᵑ ♥–  ὡ ▓ᾋѱѻ. 

 Ҷ ╩: '͙ ♠ ҹ' ′╪ ⁴ױ Ḹל╥ ⅝ἵ(₉: ╪ ₮ Ṉ)╥ Ữ ⅝אַ   ṓ◌  ˠἒ ḓ 

ѱ‡ᵠ ᴛⱡתּ⁪ ⁄ἌѤ ҹ ╬╪ ᾔ♠╬ ⁵ ╙ ѱѻ.  ҹ ˁּת ἵ ≢‡ᵑ 

Ợ↔ ᶔ ᴛⱡ  ⅝ἵ ʼ╥ ○◓♠╬ ͙ ♠ ҹ╙ Ợ♣⁄ ᾏṊ ⁴ ᾎ̑ ̓♬⁄Ἄ ẋ↔╪ 

ᵤ╪ ӥѤ ₡ᵆᵑ Ḣּת  ὡ ▓ᾋѱѻ. 

ѱ‡ᵠ ἒ́ Ợᶴἵ╥ ͙Ṩתּ⁪  ╥ ṓ◌  ̯ⱳᶹ╙ ˠἒ  ԅṨ  ̯ⱳ ⁪ּתѱ‡Ѥ ҵᶔ, ἐ ḓ 

ᶔ ͙ ♠ ⅝ἵ ( ᴴᾅ, "A0"ꜙ ╪ ֞Ѥ DWG, PDF, PLT ᾏ)╥ ᴛ ͙ ♠ ♬Ṓᵑ 

Ⱡ̑ ╖ᶒ╪ᵑ ͙ḙ╖ᴛ ˁҶ ḓ ˸♠▫ (͎ᵝ 3.1-11), ּתϱ ὡ  Ц ҿΌ ▫₮ ʻҵ͙╥ ҵ∑╖ᴛ 

ἶἛ Ṗᵊ ֞Ѥ ⅝ἵ ḓ ⅝ἵ ͎ᴹ ὡᵑ ὡ︡ ᾋѱѻ. 3.1-11), ּתϱ ὡ  Ц ҿΌ ▫₮ ̪  ὡѾ╥ 

ҵ∑╖ᴛ ἶἛ Ṗᵊ ֞Ѥ ⅝ἵ ḓ ⅝ἵ ͎ᴹ╥ ὡװ╙ ὡ︡ ᾋѱѻ. 

 

 

͎ᵝ 3.1-12 ͙ ╘ ⅝ἵ╥ ♠ גḈ ᵑ ─ ͙‫  ͙ ╪ᶒ, ╪ᵑ  ᴛⱡ ╥ ẋ↔̓ 

ᾎ͙ᵑ ́ụ Ѥ ҥ Ợ↔Ӌѱѻ. 

₡ѥϳ ╪ ὡҿ♠╪̆ ᾎʼ╪ ᵤ╪ ˢᵙѤ ▬‰╘ ᾐ CAD ҵ̯╥ ♠ ᶛҨᵠ( (BIM)╥ Ӯ◑╖ᴛ ₰♣ 

▫ҿ ᴛ ˺Ӈ‴╖ᶒ, ὡ ͙ ♠ В╥ ҵ∑╖ᴛ ♠ גḈ ᵑ ὡҿ╖ᴛ ́ụ  ⅝ ′╪ ᶛӧ 

⅝ἵ╥ ♠ ἶἛ╙ ▫ҿ╖ᴛ .ὡ ▓˭ Ӈ‴ᾋѱѻ ╙‫  

֞  ᾐ CAD ҵ̯ ᵑ Ợ↔ ᶔ ᴛⱡ  ⅝ἵᵑ Ṫᵆ ̆ Ṫᵆ ⁴ ᴛⱡ  ҥ╪ ḽ╪ᾅ⁄Ἄ Ợ‚ 

╪ẇ╙ ‰ᴛӥ ⁴ ẋ↔ ˸♠, ▀♬ ֞Ѥ CO2 ́ụ (͎ᵝ 3.1-13)̓ ˉ╘ ѻ‚  ᾎᾅ ⁄Ἄ Ợ↔  ὡ 
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▓ᾋѱѻ. "ᶹװ Ṓ ḓ ♬װ♠ ́ụ" ◑⁄Ἄ ᶹװ Ṓ, QTO ╪ẇ ḓ ᶹװ Ṓ₮ ᾒⱠ Ợᴗ⁄ ҍ  

ἒᶘ ѱѻ. 

 

͎ᵝ 3.1-13 CAD ҵ̯ (BIM) ѻᵐ ᾎᾅ ̓  ḓ Ữ  ▬↔ ҵᴜ ἒ́ӈ ҥ╪ ḽ╪ᾅ⁄ 

ҥ╪ ᵑ ♇◑ ѱѻ. 

CAD ˿⁄Ἄ Ợ↔ӇѤ ҥ╪ ḽ╪ᾅ₮ ᾏ╥ ὅ♠╬ Ἓ╖ᴛ ╬  CAD ἹᴴἪ⁄Ἄ ỸἛӈ ͙ ♠ 

ҥ╪ Ѥ ỢᾒỮ Ṋҵ╥ ♬Ṓ ┬ ╪ Ӈ‴ᾋѱѻ. ╪Ѥ ⅝ἵ╥ Ữ̓ ᶉ  ♬Ṓ(̯ⱳ  ֞Ѥ ḙ̯ⱳ )ᵑ 

ᶛӎ ˺ ⁴ ὡ ▀̓ ᾏ╖ᴛ ᶶ‡ й╘ ˦░ѱѻ. 

CAD Ң╧ : Ἇ˾ṥ  Ң╧  קּ͢◌♄ 

ᾐ CAD ḓ BIM ᾎᾅ ╘ DWG, DXF, RVT, DGN, PLN Ӯ ▫ ♠╬ Ҷ♩ ᵶ╖ᴛ ҥ╪ ᵑ ♇◑ ѱѻ. 

ױ╪  ᾏ╘ ˌ ╥ 2D ḓ 3D ╙ ᶛӎ ּת∟ ᶒ, ỮỎᵣ ῷѱג ˌ ₮ ̕ᴐӈ ἶἛҵ ṒⱵ ѱѻ. 

ѻ╛╘ ʺ◑ ▀ḙ♠╬ ᾏ░ѱѻ: 

 DWG Ѥ 2 ∟(Ҝ ▀ḙ♠╖ᴛ 3 ∟) Ӱ▫╬ ҥ╪ ₮ ᶉ ҥ╪ ᵑ ♇◑ Ѥ ҥ Ợ↔ӇѤ ḕ╪Ўᵙ 

▀ ᾏ░ѱѻ.  

 DXF Ѥ CAD -ᾎᾅ  ʼ⁄ 2D ḓ 3D -ҵᶔ╙ ̪ ͙ ─  ᾅ  ᾏ░ѱѻ. ּת₡ᶉ ᵙ, ᴆ╪‡ 

ḓ ἶἛ ҥ╪ ᵑ ᶒ ASCII ḓ ╪ֿב ╙ ᶛӎ ּת∟ ѱѻ. 

 RVT Ѥ 3D -ּת₡ᶉ ᵙ, ⅝ἵ ἶἛ, ́̕ ḓ Ӱ▫╬ גḈ ᵑ  CAD ᶛҨ╙ ♇◑ ͙ ─  

ḕ╪Ўᵙ ᾏ░ѱѻ. 

 IFC Ѥ CAD (BIM) ᾎᾅ  ʼ⁄ ˠἒ ҥ╪ ᵑ ̪ ͙ ─  ˌḢ  ᾅ  ᾏ░ѱѻ. ⁴͙⁄Ѥ 

ᶉ₡תּ ᵙ, ̱  ἶἛ ḓ ́̕⁄ ҍ  ♬Ṓʺ Ӌѱѻ. 

╪ Ω⁄ҵ PLN, DB1, SVF, NWC, CPIXML, BLEND, BX3, USD, XLSX, DAE Ӯ╥ ѻᵐ ᾏ╪ Ợ↔Ӌѱѻ. c ♠̓ 
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ˌḢἛ ὡר╘ ѻᵎּתᵣ(͎ᵝ 3.1-14), ɒ ӎ ҿ▀  ᴛⱡ  ♬Ṓ ᶛҨ╙ ѻᵐ ᾏ╖ᴛ Ϯ Ђ ὡ ▓ᾋѱѻ. 

ṓ◌  ᴛⱡ ⁄ἌѤ ᴛⱡ  ᶛҨ ͎ᵙ͙Ṩ  ⱳ♬ּͥױ╪ ת  ᾏ╙ Ṏᴑᴛ Ợ↔ Ѥ ˿↕ʺ 

ᵤᾋѱѻ. 

 

͎ᵝ 3.1-14 Вᵙ Ợ↔ӇѤ CAD ♇◑ ᾏ╘ ἶἛ ҥ╪ ᴛ Ṓ₰ӈ BREP ֞ Ѥ MESH ᵰˌ ṉὡᵑ 

 Ữ╙ ἒᶘ ѱѻ. 

─╥ ᶛӧ ᾏ╘ ˠἒ ᴛⱡ ╥ ʻ ⅝ἵ⁄ ҍ  ҥ╪ ᵑ ♇◑  ὡ ▓╖ᶒ, ─╥ ᶛӧ ᾏ⁄Ѥ ӎ ʺּת 

╪ҥ ⅝ל  ┬ ╪ Ӈ‡ ▓ᾋѱѻ: 

 ͖ ♅ ᵭˉṆὝ - ˌ ╥ ᶛ‚, ─  ḓ ὡᵑ ἒᶘ ѱѻ. ּת₡ᶉ ᵙ₮ ͎ Ợ↔⁄ ҍ ἌѤ 

CAD(BIM) ἹᴴἪ⁄ ̕  ╥ ⁴Ἑ Ḵ  ⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ;  

 ἳἘ ἳἘ - ◓ᴮ, ⅝ἵ ┬ , ͙ ὥ♠ Ἓ, ̆ ┬ ᾏṊ▫ ḓ ᴛⱡ  ⅝ἵʺ ʺֿפ ὡ ▓Ѥ ͙  ἶἛ Ӯ 

ѻ‚  ♬Ṓᵑ ѱѻ. 

ἶἛ ҥ╪ Ѥ ˌ ╥ ⇔₅ Ἓ╙ ♬╥ ѱ‡ᵠ ḓ ẋ↔ ́ụ╙ ʺѫתּ⁪ ̆ ˭ ᶒ ἒ́, ᾎ̑ ḓ ⇔₅ 

⁴▫ ʼ╥ ⁪ӥ ⁪ӥ Ữ  ▬↔╙ Ⱡ̑ ḃᴛ ҍ ᴛⱡ ⁄Ἄ  ַא⅝ ѱѻ. ₉ᵑ ө‡ 

 ᶷ ḓ ᶷ╥ ˿↕: ̯ ⱳ ┬ , ┬– ┬ , ̩ Ḣ Ḣ (͎ᵝ 3.2-1 ⱳ). 

 Ṉ╥ ˿↕ ◓ᴮ, Ѿ⁸ ḓ ╛  Ἓѫ⁄ ҍ  ♬Ṓʺ ͙ᴜӋѱѻ. 

ѱ‡ᵠ ᾎᾅתּ⁪  ╥ ˿↕ ╪ Ҙ ,╬ג , ╪ẇ ˿ᴛ ḓ ͎ ⁷˺╥ ᵰˌṉὡʺ ♇◑Ӌѱѻ. 

ױ╪ Ḉג  Ѥ ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯()ᵑ  ϿṒϿ͙, ṉ  ֞Ѥ ϿṨ CAD ̯ ⱳ⁄ ֹו♪  Ἕᾅ ⁴ 

CAD-(BIM -) ▀ ▫ ₮ ΩṨ ҥ╪ ḽ╪ᾅ⁄ ɒ ӎ ♇◑  ὡ ▓ᾋѱѻ. ╪ױ  ♪͐ Ḣᾏ╘ ἒ́ ♬Ṓᵑ ѻᵐ 

https://datadrivenconstruction.io/book/?utm_content=2Bko


 

̯Ἓ ҥ╪  ┬    |  82 

 

 

͙‰ ᾎᾅ  ḓ פ ̓ ὺ˭  ὡ ▓˭  

CAD(BIM)╥ ᵱד⁄Ἄ ᵖḯᾂ ⁪ּתѱ‡ᵠ╘ ∟ṕ ῼ̆ᵙּצ╪Ϯ ᶷἌ⁄  Ἕᾅ תΏ̆ Ӱּ תּ  

ᶛҨ╥ ϿṨ ̯ⱳᵑ ̆ ṪἍ ⁴ ᴛֹו, ҥ╪  ̯ⱳ ḓ ꜙἶἛ╙ ◓ Ѥ 

ᴛἝᾅ░ѱѻ. 

.  

͎ᵝ 3.1-15 ᴛⱡ  ⅝ἵ⁄Ѥ גᶉ ᵚ ֞Ѥ ѻʻ ᶉ₡תּ  ᵙᵑ ἒᶘ Ѥ ˦ Ω⁄ҵ ⅝ἵ╥ 

ᵰˌṉὡ ḓ ἶἛ⁄ ҍ  ♬Ṓʺ Ӈ‡ ▓ᾋѱѻ. 

͎ ˺̓ ʻ ˌ ╥ ̆┬  Ἓ(₉: ᾏṊ▫ ḓ ∟)̓ ⅝ἵ ͎ᴹ⁄ ҍ  ̑  ἶἛ╙ ᶛӎ ⁴ ʻ ⅝ἵ 

┬̆ ⁄ṉל  ᵰˌṉὡ ḓ ἶἛ Ἕ ʺ ἛӋѱѻ. ╪ᵑ  ᴛⱡ ╥ ˌṊ ⅝ἵ╬ ˌ ᵑ ṪἍ  ὡ 

▓╙ Ỏᵣ ῷѱג бᵙ♠╬ ͎ᴹ╖ᴛ ˺ ⁴ ѻᵐ ♣ᶷʺʺ ᾎᾅ  ḓ ҥ╪ ḽ╪ᾅ⁄Ἄ ▬‰̓ ́ụ⁄ 

Ợ↔  ὡ ▓ᾋѱѻ. 

⁪ Ѥ ҥ╪ ╥ ᴛ ̆┬ ˭ ᾏṊ, ἒᶘ ḓ  ὡ ▓Ѥ ᾒ Ἕ́╥ ̯ ♠ ֞Ѥ 

Ữ♠ ˍ ░ѱѻ. 
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͎ᵝ 3.1-16 ʻ ᴛⱡ  ⅝ἵ⁄Ѥ Ӱ▫╪Ўʺ ░ᴏ ˞Ϯ CAD ᴛ͎ע Ͽ⁄Ἄ ́ụ  ἶἛ╪ 

Ӈ‡ ▓ᾋѱѻ. 

ϱ ὡᾕ Ц ҿΌ ɣתּ ἒ ‰́Ѥ ҥ╪ ╥ ỸἛ, ♇◑, ♣Ἶ╙ ̓ ἵ Ѥ Ựᴛ⇔ CAD(BIM) ᾏ╙ u ╪ ̩ ḛ  

₵ᾋѱѻ. ╪ױ  ᾏ╘ ὅ  ֞Ѥ ˌḢ ,  ᾏ, גᶉ ᵚ ֞Ѥ ͎מ  ᾏ▀ ὡ ▓ᾋѱѻ. ͎ױϮ 

ױ╪  ᾏ╥ ѻ‚Ἓ̓ Ѥ ᴛⱡ ╪ג  Ợ╪ ╥ ᶛӧ Ѿ́⁄Ἄ ҥ╪  ̕ᵙᵑ Ữ҉  ṓ◌ ˭ 

ᵣӬѱѻ. ˠἒ ♬Ṓ ̪ ⁄ Ợ↔ӇѤ ל⅝ ᾏ╥ ẋ̪ Ѥ ͎ᵝ 3.1-17 ⁄ Ϯ₮ ▓ᾋѱѻ(QR ӥᴛ ♣  

Ḳ♣ ╪↔ ʺѫ). 

Ữ  ⇔↔Ἓ() ḓ CAD ҥ╪   Ἕᾅ(ᶷⱠᵑ ˺ ͙ ─  BIM ̕ᵙ▫(BIM)₮ ӰЛ╪ ʺ ⁴ ᶒ, 

╪ө╥ ▐ᶴѤ ὡ ╙ Ⱡ‡ ̆ ҥ╪ ╬ ╙פֿ  ᶒ CAD(BIM) ҥ╪ ╥ ▀Ṩᵑ ѻᵐ ᾎᾅ ╖ᴛ 

Ѥ ˦░ѱѻ.  

╬ Ϯ ᾏ╥ ὅ♠╬ Ἓ̓ ṓ◌Ἓ╖ᴛױ͎  ╪ ᴛἝᾅᵑ ▫ҿ ͙ʺ ‡ᴓ͙ ԅᶷ⁄ ♣ᶷʺʺ 

ṕ˶♠╬ ╬ג╬ ҥ╪  ᵙ ᴛἝᾅ( ╪ ̯ ᵑ(╬ג  ὡ ′‡ ᵤ╘ ▬‰╙ ὡҿ╖ᴛ ὡ ‒ 

ѱѻ.  
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͎ᵝ 3.1-17 ᴛⱡ  ⅝ἵ ♬Ṓʺ ♇◑ӇѤ ל⅝ ҥ╪  ᾏ╙ ẋ̪   [53]. 

ѻ‚  ҥ╪  ᾏ╪ Ⱶ◓ Ѥ ╪┬₮ ҍṨṪ╥ ᾏ╪ ὅ♠╬ ╪┬ᵑ ╪ ᴎᶔ ╪ ╥ ⁴Ἑ Ḵ  

⁄Ἄ ▫Ἕ  ủ Ṗ CAD (BIM) ᴛ͎ע ϿṨ⁄Ἄ ▀‡ϮѤ ᴛἝᾅᵑ ủ ṒѤ ˦╪ ַא⅝ ѱѻ.  

ᶉ₡תּ ᵙ⁄ ʺӇѤ ♬Ṓ ́ ╘ 2002 Ц ╪  ˠἒ ‰́⁄Ἄ ḛ  Ṓӈ ᵡ  ↔‡╬ BIM(Ẏӹ 

♬Ṓ ᶛҨᵠ) ˌШ()╥ ᴛ CAD ᾎᾅ  ˌḛ▫⁄ ╥  ҵ░Ӈ‴ᾋѱѻ[54]. 

BIM(BOM) ̄ Х╢ ӫ◌() Ḑ ᴘἚᾂ›Ἁ╢ CAD ở↑() 

2002 Ц BIM ḥἌ [54]⁄Ἄ ╛ ἒᶘ  Ẏӹ ♬Ṓ ɒ Ҩᵠ(BIM)╥ ̩ Ш╘ CAD ἵ ≢‡ Ⱡⱳ‰ ╥ χ  

╪ѱἨ Ẅ⁄Ἄ ᾎ▬Ӈ‴ᾋѱѻ(). ╪Ѥ CAD ἵ ≢‡ ˌḛ▫╥ ᵡ  ╪ѱἨ Ẅ⁄Ἄ ẋᴡӇ‴╖ᶒ 

͙́ ̑ ⁄Ἄ ╪Ḉ ᵞӈ ∟ ╙ ˠἒ ụ‰╥ ⅝̯⁄ ᵭ˭ ♠↔ ᴎѤ ᾎҵ₄ᾋѱѻ. 

BIM()╥ ₅ˁ╘ 1980 Цҍ ḙṨ  ụ‰́⁄Ἄ ̛Ḹ─ ˭ Ợ↔Ӈ‡ ₣ BOM(Bill of Materials)╥ ˌШ⁄Ἄ 

ẋᴡӇ‴ᾋѱѻ. ͙́ ⁪ּתѱ‡ᵠ Ṫ‒⁄Ἄ BOM ╘ CAD ᾎᾅ ╥ ҥ╪ ᵑ PDM(Ⱡ  ҥ╪  ̕ᵙ), 

PLM(Ⱡ  ὡᶘ ͙ל ̕ᵙ) ḓ ERP ᾎᾅ ̓ ⁷˺ ⁴ ♣  Ⱡ  ὡᶘ ͙ל ҿΌ ⁪ּתѱ‡ᵠ ♬Ṓᵑ 

ꜙ ♠╖ᴛ ̕ᵙ  ὡ ▓ҵᴜ ᾋѱѻ(͎ᵝ 3.1-8). 
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͎ᵝ 3.1-18 ⁪ּתѱ‡ᵠ ˠἒ ụ‰⁄Ἄ Ợ‚(BOM), ♬Ṓ ᶛҨᵠ(BIM) ḓ Ӱּת  ᾏ╥ ֿב . 

BOM ˌШ╪ ҍ♠╖ᴛ ḛ♣ ᶔἌ Ⱡ  ̯ἛỎᵣ ῷѱג ҿ ᾎϮᵙ₡, ⇔₅ ⅝̯ Ợ  ἶ ʺѫἛתּ ,

ᵰˌṉὡ, ₉  ṪἍ╙ ─  ҥ╪ √▐Ѥ ◑ ᴆ תּͥ ╬ XBOM( ◑ BOM)╪ Ӯ◑ ᾋѱѻ. ӎ 

♪͐ Ḣᾏ ᶛӎ Ӱּת  ᶛҨ╙ ᴛⱡ ╥ ὡᶘ ͙ל ҿΌ ᶛӧ ᴛⱡ  ⁴▫ᵑ ─  Ѿ▀ ἵᾅ ₡Ẅ 

ᴴᾅᴛ ♣ Ѥ ˦╙ ᶜ ᴛ ͙ ԅᶷ⁄ XBOM ╘ ṕֿפ♠╖ᴛ ˠἒ⁄Ἄ BIM ̓ ҿ▀  ⁵ ╙ 

ὡ ѱѻ. 

2002 Ц ɣ ἒ ụ‰⁄ ӈ ╥ גᶉ ᵚ CAD(MCAD)ʺ ҵ░ӈ ˦ ╪ ɣ ἒ BOM╥ Ӯ◑⁄ ▓‡ ַא⅝  

╪♬ ₄ᾋѱѻ. ╪ ᾎᾅ ╘ 1980 Цҍ ḙ⁄ Ӯ◑ ͙ ╬♠ӈ ᾐ ╪ר ́‰ ⁴  ѱ‡ᵠ↔ MCADתּ⁪ ́

ᾎᾅ ╬ Pro-E®ᵑ ˌḛ Қ ⁄Ἄ ˌḛ ᾋѱѻ[55].  

╪Ḉ 1980 Цҍ ᵦ, ҉ᾎ CAD - ᴛ͎[56]́ ╥עᵑ ′ Ѥ ˦╪ ᶜ ₄ᾋѱѻ. ל⅝ ᶜ Ѥ ἒ́ ⅝ἵ╥ 

ᵰˌṉὡᵑ ṉ˿ Ѥ ҥ ⅝  Яҿᴏ╙ ת╪̆ ҥ╪ ḽ╪ᾅᵑ  CAD ᴛ͎ע ΩṨ╥ ҥ╪ ᵑ 

͙ḙ╖ᴛ ɒ Ҩ╙ ‰ҥ╪  ὡ ▓ҵᴜ Ѥ ˦ ╪‴ᾋѱѻ[57]. ⁴͙Ἄ ̋ ⅝אַ ◑  ⁵ ╘ ҥ╪ ḽ╪ᾅ⁄Ἄ 

Ἓ╙ ▫ҿ╖ᴛ ˤự ̆ ╪ᵑ Ợ↔ ⁴ CAD ᾎᾅ  ϿṨ╥ ᶛҨ╙ ‰ҥ╪ Ѥ ᵰˌṉὡ ₄ᾋѱѻ. 

Pro-E₮ ͎ ͙ḙ╪ ӇѤ ⅝ἵ גᶉ ᵚ ᶛҨᵠ c BOM╥ ˌШ╘ CAD - ḓ MCAD - ᾎ◑╥ 

ḛ♣⁄  ₅ ╙ Ḉ ᾋѱѻ[58]. ╪ ᶛҨ╘ 25 Ц ҿΌ ‰́⁄ Ợ↔Ӈ‡ ₵╖ᶒ ᵤ╘ ᾐ 

ᾎᾅ ╪ ╪ ᶛҨ╥ ˌШ♠ ́▫ʺ Ӈ‴ᾋѱѻ. 
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ᶜ Ѥ ⁪ּתѱ‡ʺ ѻ‚  Ӱ▫╬╙ ὺ˭ ̆ᴎ  ὡ ▓╙ ᵣ  ┬⁷  ᾎᾅ ╙ 

ᵣӥѤ ˦░ѱѻ. ͎ ᵙ̆ ἒ́ᵑ ṉ˿ Ѥ ҥ ӥѤ ẋ↔╘ ʺѫ   0⁄ ʺͥ√‒ 

ѱѻ. ͙ Ⱶ╥ CAD / CAM ἵ ≢‡Ѥ ἒ́ ᴛἝᾅ ͙⁄ᵣ ♇ᴒ  ẋ↔╖ᴛ 

ṉ˿  ὡ ▓ҵᴜ ẋ ᾒ♠╖ᴛ Ⱡ ̆ ▓ᾋѱѻ[59]. 

 

- Ợᶴ⁫ ╪ⱢḲ͎, Parametric Technology Corporation ╥ ἒᵞ▫®, MCAD -Ⱡ  Pro-E╥ 

ˌḛ▫╪▫ RVT ᾏ╙ Ợ↔ Ѥ CAD Ⱡ  Ⱡ▬▫╥ ̪Ợ 

ѱ‡ᵠ Ṫ‒⁄Ἄ PDM, PLM, MRP ḓ ERP ᾎᾅתּ⁪ ͙́ ╘ ᾔ פ ╖ᴛ ▫ᵙ ◌ ᾋѱѻ. ╪ױ  

ᾎᾅ ╘ ҥ╪  ḓ ᴛἝᾅ ̕ᵙ⁄Ἄ ַאᾔ♠╬ ⁵ ╙ ὡ ᶒ CAx ᾎᾅ (CAD, CAM, CAE)⁄Ἄ ♬Ṓᵑ 

ὡ︡ ̆ Ⱡ  ̯ⱳ(BOM: eBOM, pBOM, mBOM)ŋ  ͙ḙ╖ᴛ ἒ́ ҿ╙ ̯Ἓ ѱѻ(͎ᵝ 3.1-18). ╪ױ  

╘ ₡ᵆᵑ ת╪̆ ҥ╪ תṓ╙ Ḣּאַ  ᶒ ἒ́Ṩ  Ỹụּͥת ⁪ӥ ⁪ӥ ♠Ἓ╙ Ṓ◑ ѱѻ. 

 

͎ᵝ 3.1-19 ⁵Ợ♠╖ᴛ BOM╘ 1960 Цҍ⁄ CAx ᾎᾅ ⁄Ἄ ҥ╪ ᵑ ̯ⱳ ⁴ Ⱡ‡ 

ᾎᾅ ╖ᴛ ♣Ҁ Ѥ Ḣḹ╖ᴛ Ӯ◑ ᾋѱѻ. 

╪♣ Pro-E ╪ ˌḛ ̆ BOM ♪͐ Ḣᾏ╙ ͙ḙ╖ᴛ  CAD ἹᴴἪ╥ ל⅝ ͕̑‰  BIM ḥἌ ╪̐  אַ 

ᾎᵙּ[61][60](2002-2003) נᵑ ˞╥ ּסᾎ ḛ ᾋѱѻ. ╪Ḉ 2000 Цҍ ַאḙṨ  ˠἒ ‰́⁄Ἄ BIM ˌШ╪ 

ḛ  ṒӇ͙ ᾎ▬ ᶔἌ גᶉ ᵚ ἵ ≢‡⁄ ҍ  ̕ᾔ╪ ˭ ּשʺ ᾋѱѻ. ╬͙ʺ ͕˶  
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иῷⱨ ͙ ́̑ ╥ ɣ ἒ (╪ ̑ ͕‰ ʺ Ṓ Ѥ גᶉ ᵚ CAD╬ Pro-EѤ ᾒⱠᴛ ɣ  ḓ ̯ ⱳ ἒ́ 

Ṩᶷ⁄Ἄ ˿☺‰ ᵑ ҍ ᾋѱѻ(͎ᵝ 3.1-20). 2020 Цҍ ḙ⁄Ѥ ỢᾒỮ BIM(CAD) ᾎ◑⁄Ἄ ͒ᴛḶ 

̆̑ ╙Ḥᴏתּ  ᾋѱѻ[62]. 

 

͎ᵝ 3.1-20 Google ʕ ự‡ ╬͙ҵ(RVT ҍ IFC): ╪♣ Pro-E ⁄Ἄ ᵣӧ גᶉ ᵚ CAD, BOM 

 .ᾋѱѻ▓ ̆‫ BIM ╘ ♣ Ἕ́ ˞╥ ҍṨṪ╥ ̰ʺ⁄Ἄ ╬͙ᵑ- ∟תּ

ϱ 20תּ Ц ҿΌ BIM()╪גѤ –‡Ѥ 2000 Цҍ ⁄ Ӯ◑  ͙ ᵡ  ˌШ⁄ Ọᵙᵑ Ӑ ѻ‚  Ἅ╙ 

אᾋѱѻ. ╪ ↔‡ᵑ ҍַ‴‫ Ѥ ҥ ַא⅝  ⁵ ╙  ISO 19650 ר╘ ᾒⱠᴛ ♬Ṓ ̕ᵙ⁄ ҍ  "̓  

͙ḙ" ♪͐ Ḣᾏ╖ᴛἌ BIM╥ ּת─ᵑ Ṓ ᾋѱѻ. ͎ױϮ BIM╙ Ợ↔ Ѥ ˍ ╥ ὡᶘ ͙ל ♣ḙ⁄ ˢ  

ҥ╪  ̕ᵙ⁄ ̕ ▫ ר  ╥ ṕᶷ⁄Ѥ BIM╪גѤ –‡ʺ …͕Ӈ‡ ▓ּתᵣ ᶘ ˭ ♬╥Ӈ‡ ▓ּתѤ  

2002 Ц[60] ḓ 2003 Ц[61]⁄ BIM ḥἌ ᾎᵙּנ()ᵑ ḛʼ  ╪ ḿҗ╥ ∟מ ⌠Ợ╪ Ѥ ᾒⱠᴛ 1990 Цҍ⁄ 

Pro-E ͙ ѱ‡ᵠ ἵתּ⁪ ́ ≢‡⁄Ἄ Ợ↔Ӈ‴Қ BOM(▫◓ ᶘἝἌ) ḓ PLM(Ⱡ  ὡᶘ ͙ל ̕ᵙ) ˌШ⁄ 

ҍ  ᵡ  ▫ᴮᵑ ◓  ˦╪‴ᾋѱѻ[63]. 

ˠᶹ ♬Ṓ ᶛҨᵠ╘ 2002Ц...... [CAD ̑ ͕‰  Ợᶘ]⁄Ἄ ҵ░  ˠᶹ ἒ́, ᾎ̑ 

ḓ ̕ᵙ⁄ ҍ  ᾐ♠╬ Ựᴛ⇔ ♪͐ Ḣᾏ╖ᴛ, ♣ Ἕ́ ‰́ ♣ᶷʺө╪ ͙ὥ╙ 

ˠᶹ╥ ἒ́, ᾎ̑ ḓ ̕ᵙ⁄ ♠↔ Ѥ Ḣḹ⁄ ҍ  Ỹʻ╙ ḕξ‡ й ᾋѱѻ. 

 

- BIM ḥἌ, 2003 [61] 

╪ ͙ ʼ ᶹ╘ BIM ╙ ַאַ︡  אᾏ  ҥ╪ ḽ╪ᾅ╥ ˌШ̓ ֹ⁷ ♪ו˺ ᾋѱѻ. 2003Ц ḥἌ⁄Ἄ 

…͕ ӭ╪, BIM ╘ ᶛӧ ‰ҥ╪ ʺ Ѿ▀ ♇◑ἵ⁄Ἄ ╪ᴴ‡ּ̆ת ᶛӧ ҵᶔ,  ḓ Ợ‚(BOM - ▫◓ 
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ᶘἝἌ)╪ ҿ͙ Ӈҵᴜ Ѥ ♬Ṓ ̕ᵙᵑ ̯ Ѥ ˦░ѱѻ. 

BIM ╘ ᶛӧ ‰ҥ╪ ₮ ᶛӧ ṉ˿ Ợ ╪ ҥ╪ ḽ╪ᾅ⁄Ἄ ╪ᴴ‡ּתѤ Ẏӹ ♬Ṓ 

̕ᵙᴛ ἒᶘӋѱѻ. ӻגἌ ᴛҵ, Ѿᶔҵ ֞Ѥ ᾎ  ҵᶔ╙ ѻᴴӧ ᶛӧ ˦╪ Ữ 

ⱳ♬Ӈ̆ ▀̕Ӈᶒ ᾐ Ữ ᴛ ┬ּתӋѱѻ. 

 

- BIM ḥἌʺ ▓Ѥ CAD Ợ ⌠ Ợ╪  ͕̑‰ , 2003 [54] 

Ѿ▀  ҥ╪ ḽ╪ᾅᵑ  Ӱ▫╬╙ ̕ᵙ ѻѤ ῷ╪Ӱ‡Ѥ 1980 Цҍ ⁷̯ ͙Ṩ  Вᵙ б╥Ӈ‡ 

₵ᾋѱѻ. ₉ᵑ ө‡, ᾅ ╪ᾅ ᶀ╥ BDS ˌШ[57]⁄Ѥ "ҥ╪ ḽ╪ᾅ"גѤ ↔‡ʺ 43 Ḵ 

…͕Ӈ‴ᾋѱѻ(͎ᵝ 6.1-2). 2004Ц⁄ ╪ᵎױ ╪ Ὠ▫Ѥ 2002 Ц BIM ḥἌ( [64])⁄Ἄ 23 ˌᴛ ˞ ╥ ♥ḙ╖ᴛ 

ᾋѱѻ. ͎ᵙ̆ 2000‴ת Цҍ ַאḙ╪ Ӈ▫ ͕̑‰ ╥ ᵡ  ▫ᴮ₮ Ӱּת  ╥Ⱡ ♣ḙ⁄Ἄ 

ҥ╪ ḽ╪ᾅ⁄ ҍ  .ⱭᾋѱѻגⱠѤ ỢᾒỮ Ợל 

BIM ᾎᾅ מ∟ ╥ ᾔ╘ ҥ╪ ḽ╪ᾅ₮ ╪⁄ ҍ   Ἕᾅ()₄ּתᵣ ᾎʼ╪ ּת϶⁄ ӻג ͙ , ᾎʻ  ḓ 

3Dᴛ ˆⱳ♩╪ ╪ҿ ᾋѱѻ. 1994 Ц IFC ר╥ Ӯᴜ ͙̕╪▫ 2002 Ц⁄ BIM ḥἌᵑ ḛʼ  ḕᴛ ͎ 

‰ (ˉ╘ ḿҗ)Ѥ 2000 Цҍ ḙ╥ ḥἌ⁄Ἄ IGES, STEP, IFC₮ ˉ╘ ַאᵞ ᾏ╥ ́₮ CAD 

ҥ╪ ḽ╪ᾅ⁄ ֹו♪  Ἕᾅ  ⅝Ἓ╙ ᶘᾎ♠╖ᴛ ּת♠ ᾋѱѻ: 
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Ἄᴛ ѻᵐ   ᵙ ╪Ἢ╪ Ӈּת Ώ╙ ὡ ▓̆ ѻᾎ ░ᴏ  ҥ╪ ʺ Ṩ♬  ὡ 

▓ᾋѱѻ [...]. ͙ Ⱶ╥  ּת∟ ἒ́(CAD)╥ ˺̓: ẋ↔ ּשʺ, ᾎ◑ ᾎ ͙ʼ ⁷◑, 

Ⱡ ♇ פֿ  . ₡ѥϳ ᶛӧ ל⅝   ᵙ ╪Ἢ╘ ♇ὡר ҥ╪  ̪ ╙ ─  ‰́ 

╬ ר ╪ᾅᵑ Ợ↔ ѱѻ. ̯  IGES ר ֞Ѥ Ựᴛ⇔ STEP[IFCѤ ỢᾒỮ╥ 

♬҉  STEP/IGES ᾏ╥ ṓỢṕ]╙ Ợ↔ ⁴ Ἄᴛ ѻᵐ ͕̑‰ ╥   ᵙ ╪Ἢ 

ʼ⁄ ҥ╪ ᵑ ̪ ╖ᴛᾬ Ợ↔▫Ѥ ҿ͕ ̆╥ Ⱡ  ʼ⁄ ‡Ѣ ♬ҵ ҥ╪  

Ἓ╙ Ṓ  ὡ ▓ᾋѱѻ. ּתᵣ IGES₮ STEP╘ ϻ╘ ὡר⁄Ἄᵣ ▬ҿ ᶒ, 

₡ѥϳ╥ ל⅝   ᵙ ╪Ἢ⁄Ἄ ỸἛӇѤ ♬Ṓᵣ  Ṩ  ҥ╪ ᵑ ̪  ὡ 

′ᾋѱѻ [...]. ╪ױ ͙ ̓ר  ╪ᵣ ҥתּ▓ ᵰ▀ ˌἐӇ̆ ╥˞ ╘ר   ṨἛ 

ᶔ⁄Ἄ ₡ѥϳ╥ ͕̑‰  Ⱡ Ṓѻ Ữ Ӛ   [...] .ѱѻ░˦ פֿ ᵙ ╪Ἢ Ͽ╥ 

ᴛ͎ע╘ IGES, STEP [IFC] ֞Ѥ PATRAN̓ ˉ╘ ַאᵞ♠╬ Ḵ⁵͙⁄ ╥Ⱶ  תּ

Ώ̆ҵ Ṩ  ҥ╪ ᵑ ̪ ̆ ṒⱵ  ὡ ▓‡‒ ѱѻ. ҍᾐ ᴆ▐√  

  ᵙ ╪Ἢ╘ ͙ṕ CAD ҥ╪ ḽ╪ᾅ⁄ ֹו♪  Ἕᾅ  ὡ ▓‡‒ ♬Ṓ╥ ἝṨ 

Ợ ̓ ♬ Ἓ╪ ἸᾒӇּת Ώᾋѱѻ. 

 

- CAD ̑ ͕‰  ḥἌ(IFC, BIM) "  ἒ́ ḓ Ⱡⱳ: ╪♩ ḓ ͐˞", 2000 [65] [65] 

ӻגἌ ╪Ḉ 1980 Цҍ₮ 2000 Цҍ ḙ⁄ CAD ˿⁄Ἄ Ӱּת  ἒ́╥ ᾔ ⅝ἵѤ ᾏ ▀╪Ϯ 

╪ᵞ♠╬ IFC ᾏ╪ ῷѳ ҥאַ ḽ╪ᾅᴛ ̓   Ӈ‴ᾋѱѻ. Ḵ⁵͙ᵑ Ḳᵙ̆ל ᵙ ╪Ἢ╪ ҥ╪  ♪וֹ ⁄

 Ἕᾅ  ὡ ▓‡‒ ѻ̆ ⱠΌӇ‴ᾋѱѻ. ͎ Ϯ ᾒⱠᴛ 2020ױ Цҍ ַאḙ⁄ ╪ᵎױ BIM()╥ ˌШ╘ ˌḢ  

♬Ṓ ̪ ╥ ḛ♣Ṓѻ ὅ  ͙  В╙ Ợ↔ Ѥ ἵ ≢‡ ͕̑‰ ╥ ╪╫╪ ↕ἐᾎӇѤ 'Ṫ  ḓ 

♬ṓ' ♣̓ר ẋᾌ ▬ᾎ ͙תּ ᾋѱѻ. 

₡ѥϳ BIM ╘ ˠἒ ụ‰╥ ὡ♠╬ ṨṪ╖ᴛ ╬ᾏӇ̆ ▓ᾋѱѻ. ּתᵣ ּתϱ 20 Ц ҿΌ ʼἵ ӈ ‰̓ 

ҥ╪  ⁄ ҍ  –ἶ╘ ҍṨṪ ᾒ Ӈּת ᶣ ᾋѱѻ. ҍṨṪ╥ ἹᴴἪ╘ ⁴♣  ὅ♠╪˞Ϯ ַאᵞ♠╬ 

ᾏ̓ ὡ ҵ̯⁄ ʉ ⁴ ▓ᾋѱѻ. "CAD₮ BIM: ɣ ἒ Ṫ‒ ἒ́ ҥ╪ ╥ χ , ᾒ̓ Ḉ6 ╥"מṨ⁄ἌѤ 

BIM╥ ⁵Ợ, ̩ Ḣ  BIM̓ IFC, Ữ  ⇔↔Ἓ ḓ ͙ ♠ В ᶷⱠᵑ ▫Ἕ  ủ Ṗ ˦░ѱѻ. 
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₡ѥϳ ‰́Ѥ ᶛҨᵠ ҵ̯ᴛἌ╥ CAD(BIM)⁄ ҍ  ♣ ♠╬ ╪ ⁄Ἄ ṕ˶♠╬ 

ҥ╪ ḽ╪ᾅᴛἌ╥ ↔╖ᴛ ♣ ‒ Ѥ ַא⅝  ̓Ⱡ⁄ ֹוᶔ  ▓ᾋѱѻ. ╪ᵑ ─ ἌѤ 

♬Ṓ ▬‰⁄ ҍ  Ựᴛ⇔ ♪͐ Ḣᾏ╪ ⅝ ᶒ, ὅ♠╬ ⁄ ᾎᾅ ⁄ ҍ  ╥ⱵἛ╙ Ḳᵙ̆ 

ˌḢ  ἹᴴἪ╙ ̯ ‒ ѱѻ. 

CAD ҥ╪ ḽ╪ᾅ⁄  Ἕᾅ  ὡ ▓Ѥ ᴝ Ḳᾅ ⁪ּתѱ‡ᵠ ҵ̯╥ ̩ ḛ̓ ₡  ἵᾅ ḓ LLM ͙ὥ╥ ụ╖ᴛ 

ˠἒ ‰́╥ Ợ↔▫₮ ˌḛ▫Ѥ ♩♩ җ ἵ ≢‡ ͕̑‰ Ѥ ᶛג  ↔‡⁄Ἄ Ḻ‡Ϯ̆ ▓ᾋѱѻ. ҍᾐ 

ҥ╪ (ҥ╪ ḽ╪ᾅ)₮ ᴛἝᾅגѤ ♬ᵦ ַא⅝  ⅝ἵ⁄ ♩╙ ᵭ ̆ ▓ᾋѱѻ. 

ᴈӰ  –‡₮ ᾎʻ  ╪ᶔ⁄Ѥ ♇◑, ♣Ἶ, ṉ ╪ҥ ר Ѥג╪  ̕ᵙ ̕  ╬♠♣̆ סּ ,

ETL ᴛἝᾅ ( , ṉ , ᴛӥ)ʺ ▓ᾋѱѻ. ѻᵐ ụ‰̓ ᵡ תᴛ ˠἒ‰╥ Ӱּתּʺ ⁄Ѥ 

̪ Ṓ╥ ᶘ♬ ╬♠פֿ╪ גỎᵣ ῷѱר   ̯ⱳ ӈ ᵙҵ ⅝ ѱѻ. 

CAD(BIM) ҥ╪ ╥ ○◓ᴏ╙ ҍ  ↔ ᴎᶔ ͙‰╘ ♬Ṓ ̕ᵙ⁄ ҍ  ♪͐ Ḣᾏ╙ ◓̆ ‒ ѱѻ. 

╪Ѥ ⁷♠╖ᴛ ɣ ἒ ♣ᶷʺʺ ᵰ▀ ▬‰ Ѥ ҥ╪ ר , ╥  ḓ ╥Ḉ ▓Ѥ ̯ ⱳ תѤ Ӱּג  ᾐ╥ 

ᾔ ⅝ἵᴛ ╪‡ֿפ ˦░ѱѻ. 
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◑ 3.2.  

Ң╧  Ɑ  Ḑ ̬Ɑ   

˝Ἇ Ợ‭›Ἁ Ң╧ ᴘ ᾋᾂ  →͖ 

ҍ͙‰╪ӧ ַאἵ͙‰╪ӧ ♣ᶷʺө╘ ᵰ▀ ѻ‚  ╬ ╪ᾅᴛ ἵ ≢‡ ᾎᾅ ̓ ҥ╪ ḽ╪ᾅᵑ 

ѻ‚  ᾏ╥ ♬Ṓᴛ ↕Ѥ ▬‰⁄ ꜙỢ ̆ ▓╖ᶒ(͎ᵝ 3.2-1), ̕ᵙ▫╥ ҵ∑╙ Ḛῷ Ἄᴛ ᴏ ‒ 

ѱѻ( 3.2-1). ╪ױ  Ữ  ▬↔ Ѥ ᾎᾅ ̓ ᴛἝᾅ╥ ṓ ʺ ̺͏♠╖ᴛ Ợ╥ ὡ╫̓ ╪╫╙ 

ѱѻ. 

 

 

͎ᵝ 3.2-1 ˠἒ ẋּנѱᾅ⁄Ἄ Ợ↔ӇѤ ˞╥ ᶛӧ ᾎᾅ ╪Ϯ   ᵙ ╪Ἢ⁄Ѥ Вᵙ Ợ↔ӇѤ 

RDBMS ҥ╪ ḽ╪ᾅ ַא Ϯʺ ᾔ⁄ ▓ᾋѱѻ. 

 Ἄ …͕ ̆ ˠἒ ụ‰⁄ ♠↔ӇѤ ʻ ᾎᾅ  ḸלѤ ╪ױ  ᾎᾅ ╥ ͙ѫ♠ ⁵ ⁄ ҉ Ѥ ̆┬  

ҥ╪  ┬ ╖ᴛ ▬ҿ ѱѻ. Ữ♠╬ ὡר⁄Ἄ ̯ ♠╬ ὡר╖ᴛ ╪ҿ ͙ ─  ҥ╪  ┬ ⁄Ἄ ᾏ̓ 

ᶷἌᴛ ӇѤ ҥ╪  ┬ ╖ᴛ ╪ҿ ѱѻ. 

╪♣⁄ Ⱡ̑ӈ ᾎᾅ  ᶜᴜ(͎ᵝ 1.2-4)⁄ ╪Ⱡ ▫ל Ợ↔ Ѥ ♬ ᾏ ḓ ᶷἌ ┬ ╙ ʺ ѱѻ: 

 ■■(CAPEX) 

Á ◓ᶴ ҥ╪ : ₉ụ, ּת  ₉ (̯ⱳ ӈ ҥ╪ ). 
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Á ᾎ◑ ҿ  ҥ╪ : ᾎ◑ ṪἍ(♬  ḓ ẋ♬  ҥ╪ ). 

Á ḹᵉ ḓ ́– ҥ╪ : ́ –Ἄ( ᾅ  ҥ╪ ). 
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-  

͎ᵝ 3.2-2 ˠἒ ‰́Ѥ ѻ‚  ┬ ╥ ҥ╪ ᵑ ᵙ Ѥ ѻ‚  ╬ ╪ᾅᵑ ʺֿב ᵤ╘ 

ᾎᾅ ╙ Ợ↔ ѱѻ. 
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 ̒ᵖ ᾋᾂ (PMS, CAFM, CQMS) 

Á ᴛⱡ  ҥ╪ : ͎ מ , ▬‰(̯ⱳ ӈ ҥ╪ ). 

Á ᾎἒ ┬ּת ̕ᵙ ҥ╪ ́ ᵙ̕ תּ┬ : ( ᾅ  ḓ ḙ♬  ҥ╪ ). 

Á ֿפ ̕ᵙ ҥ╪ ʕ ,ר : Ợ Ṓ̆Ἄ( ᾅ  ḓ ẋ♬  ҥ╪ ). 

 CAD, FEM Ḑ BIM 

Á ͙ ὥ ҵᶔ: ɣ , ̯ ⱳ ҵᶔ(͙ ♠ ҥ╪ , ẋ♬  ҥ╪ ). 

Á Ẏӹ ᶛҨ: 3D -ɒ Ҩ, ᵾ ᵙ‬ ҥ╪ (͙ ♠ ҥ╪  ḓ ḙ♬  ҥ╪ ). 

Á ⁪ּתѱ‡ᵠ ́ụ: Ṩ  ṪἍ(̯ⱳ ӈ ҥ╪ ). 

 ˝Ἇ ◌ ̒ᵖ ᾋᾂ (EHS, SCM) 

Á Ό♣ ḓ Ṓˠ ҥ╪ : Ό♣ ᴛ ( ᾅ  ḓ ̯ⱳ ӈ ҥ╪ ). 

Á ̑ ͕ᵬ ҥ╪ ᶷ(̯ⱳל ,̆◓ : ӈ ҥ╪ ). 

Á ▀▀ Ṓ̆Ἄ: ͐ ᶴ ᾎʼ, ỸụἛ(̯ⱳ ӈ ҥ╪ ). 

 Ӣᴚ, AR/VR, GIS, 3D - ᵘ  

Á ּתᵙ ҥ╪ תּ : ҵ(͙ ♠ ḓ ̯ⱳ ӈ ҥ╪ ). 

Á ᾒᾎʼ ҥ╪ : ҿ₅Ữ ḓ Ợֿב(ẋ♬  ҥ╪ ). 

Á 3D↔ ᶛҨ -╬ὅ: Ӱּת  ҵᶔ(͙ ♠ ҥ╪ ). 

 ʷ ̒ᵖ ᾋᾂ (4D BPM, 5D ERP1) 

Á ᾎʼ ḓ ẋ↔ ҥ╪ : ▀♬, ˸ ♠ (̯ⱳ ӈ ҥ╪ ). 

Á ṉ˿ ̕ᵙ: ᴛⱡ  ṉ˿ ͙ᴜ( ᾅ  ḓ ̯ⱳ ӈ ҥ╪ ). 

Á Ἓ̓ Ṓ̆: Ἓ̑ ּת (̯ⱳ ӈ ҥ╪ ). 

 Ң╧   Ḑ ᾍ(CDE, RFID, AMS, RPM) 

Á ҥ╪  ̪ : ʊ Ἄ ̪ , ҥ╪  ᶛҨ(̯ⱳ ӈ ҥ╪  ḓ ᾅ  ҥ╪ ). 

Á RFID ḓ ♠ ҥ╪ : ʋ ᵆ, ▫ụ ̕ᵙ(̯ⱳ ӈ ҥ╪ ). 

Á ᶛѱ ᵠ ḓ Ⱡ‡: Ợ╪ ╥ ἡἌ (♬  ḓ ẋ♬  ҥ╪ ). 

ӻגἌ ◑ ̕ᵙ ᾎᾅ Ṩ  ⇔₅ ҥ╪ ḽ╪ᾅ⁄ ╪ᵎּ͙ͥת ˠἒ ‰́╥ ʻ ᾎᾅ ╘ ̯ⱳ♠, ᾅ , 

͙ ♠ Ӯ ̆┬  ┬ ╥ ♬Ṓᴛ ⇔₅Ӌѱѻ. ♣ᶷʺʺ ᵰ▀ ▬‰ ‒ Ѥ 'ҥ╪  ˿'╘ ᵰ↕ 

ѻ‚ ѱѻ. ͎ױϮ ᾏ╥ Ѿὣ  ⁸˞ᵣ╖ᴛѤ ᾒⱠ ♬Ṓ ▬‰╥ ṓ◌Ἓ╙ Ὸ  ὡ ′ᾋѱѻ. 

ᾒⱠᴛ ͙‰ө╘ ᾎᾅ ⁄Ἄ ҥ╪ ᵑ ˤự җגҵ '▓Ѥ ͎ҍᴛ' Ợ↔  ⁄ΏѻѤ Ợᾒ תּ▓ ‡ẋʺ Ӈר 
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ᶔוֹ ˭ Ӌѱѻ.  ᾅ , ╪Ḉּת, PDF, CAD ▀ ḓ ר ҵ̯ᴛ ṪἍ ͙ ‡ᴎ⇔ ͙  ᾏ╥ ˿ ↕ җ↨ 

͎ᴅᾋѱѻ. ͎ ᴅ͙ ԅᶷ⁄ ѻ╛ ᾔ Ѿ́Ѥ ᵙ, ṪἍ, ᾎʻ  ḓ ╥Ợ˺♬╙ ̓♠╖ᴛ ▫ҿ  ὡ ′Ѥ 

ᴛἝᾅ╬ ҥ╪  ṉ ░ѱѻ. 

Ң╧  Ṇ : ᾍ ẈּכѮᾂ ṧἊ╢ ׂש⅔  Ҋ 

₡ѥϳ ҍṨṪ╥ ͙‰╘ ▀Ữ♠╬ ᴛἝᾅ╥ – 80%̋  ⁴♣  ╫ὢ  Excel ᾅ ᴆӥᾎ  ḓ ́̕  

ҥ╪ ḽ╪ᾅ(RDBMS)[66]₮ ̄ ╘ ̆ ♣♠╬ ♬  ҥ╪ ⁄ ╥Ⱶ ̆ ▓ѻѤ ⁵ἒ⁄ ֹוᶔ  ▓ᾋѱѻ. ͎  Ϯױ

ҿᾎ⁄ ͙‰╥ Ӱּת  Ỹ ́⁄ ┬░ӇѤ Ựᴛ⇔ ♬Ṓ╥ 80%Ѥ ̯ⱳ Ӈּת Ώ˞Ϯ Ѣᾇ ˭ ̯ⱳ Ӈ‡ 

▓ᾋѱѻ(͎ᵝ 3.2-3)[52]. ⁴͙⁄Ѥ ᾅ מ͎ , ᶉ₡תּ , ᵙ, ╪Ḉּת, CAD -ɒ Ҩ, PDF ʊ Ἄ, ₡Ӱ₡ ḓ 

ẋӰ₡ а╛, ♣▫ Ἄᾐ Ӯ╪ Ӌѱѻ. 

˭ѻʺ ẋ♬  ҥ╪ ╥ ‚╘ ́ἶ Ἄ ẖᵎ˭ ּשʺ ̆ ▓╖ᶒ, ⁷ʼ Ἓ◑ᵉ╘ 55~65%ᴛ ♬Ӌѱѻ[67]. 

ױ╪  ⁵  ́̕Ѥ Ựᴛ⇔ ♬Ṓᵑ ͙Ⱶ ẋּנѱᾅ ᴛἝᾅ⁄ Ѥ ҥ ᾔʻ  ‡ᴎ∑╙ ‒͙ ѱѻ. 

ױ╪  ѻ‚  ᾏ╥ ҥ╪  ᵒ╙ ʃ ᾎ ᶔ ♬Ṓ ˶ ʺ ḛỸ ̆ Ợ ♣  Ӱּת  ˿╥ ̕ ᵙ ═Ἓ╪ 

♇ Ӌѱѻ. 

 

͎ᵝ 3.2-3 ẋ♬  ҥ╪ ╥ ⁷ʼ ּשʺᴛ ╬  ᾅ ᵙḒ ♬Ṓᵑ ẋּנѱᾅ ᴛἝᾅ⁄ Ѥ ҥ 

‡ᴎ∑╪ ▓ᾋѱѻ. 

▫ҿ  ᴛἝᾅ⁄Ἄ ṓ◌  ẋ♬  ҥ╪ Ѣᾇ ⇔ױᾅה ₮ ˭ ♬ ӈ ҥ╪ ᵑ 

ᶴᾎ ᶔ ͙‰╥ ♬Ṓ ˿⁄ Ữ҉  ˶ ʺ ḛỸ  ὡ ▓ᾋѱѻ. ₡ѥϳ̓ ˉ╪ Ⱡ  ὡ ′̆ 

эỢ ᴀ ♬Ṓʺ ╪ҿ Ѥ ἝỮ⁄Ἄ ͙‰╘ ᶛӧ ┬ ╥ ҥ╪ ᵑ ̓♠╖ᴛ ᵙ Ѥ 

Ḣḹ╙ Ѥ ҥ╪  ̕ᵙ⁄ ҍ  ╪Ẅᵙӥ ♪͐ Ḣᾏ╙ ‒ ѱѻ. 

̓♠╬ ҥ╪  ̕ᵙ╥ ᾔ╘ ѻ‚  ┬ ╥ ҥ╪  'ḕṁ'(ẋ♬ , ᾅ , ͙ ♠ ᾏ, ♬  ֞Ѥ 
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Ѣᾇ ˭ ♬ ӈ ҥ╪  )╙ ♬ᵙ, ̯ⱳ () ̆ Ṫᵆ( ) Ѥ ҥ ▓ᾋѱѻ. ╪ ᴛἝᾅѤ הᾅױ⇔ 

ҥ╪  Ἕ ᵑ ᾎᾅ ⁄  ὡ ▓Ѥ ́♠╬ ̯ⱳᴛ ṉ ⁴ ╪ᵑ ͙ḙ╖ᴛ ╥Ợ ˺♬╙ Ͽᵜ ὡ ▓˭ 

ѱѻ(͎ᵝ 3.2-4). 

 

͎ᵝ 3.2-4 ҥ╪  ̕ᵙ ṨἌ╥ ל⅝ ▐ᶴѤ ѻ‚ ╪ᾏ╥ 'ḕẎᴝ' ҥ ױ⁴ ̆ ᵑ ̯ⱳ Ӈ̆ 

Ṫᵆӈ ᾎᾅ ╖ᴛ ṉ Ѥ ˦░ѱѻ. 

ױ╪  ⱳ ᵑ ̋ ᴛᵢѤ ל⅝ ◑ ᶹ ַא ϮѤ ╪♣ ◑⁄Ἄ ἒᶘ  'Ợ▀ᴛ', ּס Ἄᴛ ѻᵐ Ӱּת פ   ̓ ╥ 

ϻ╘ Ữ ⇔↔Ἓ ὡר░ѱѻ. 

╪ Ṓ̆Ἄ⁄ ӻᵎᶔ Ḉ̰ ̰ᵞ פ ὥ⁷̯ἵ(NIST)Ѥ [68] Ἄᴛ ѻᵐ Ẏӹ͙ר  ʼ╥ ҥ╪  

Ἓ╪ ԑ‡ּתᶔ ♬Ṓ Ἰᾒ̓ Ữ҉  ʺ ẋ↔╪ ḛỸ ѻ̆ ˆⱳ ѱѻ. 2002Ц⁄ᵣ 

ἵ ≢‡ Ữ ⇔↔Ἓ ᶷⱠᴛ ╬  Ḉ̰ ▫ṕ ˠἒ⁄Ἄ ⁷ʼ 158 • Ҁױ╥ Ἰᾒ╪ ḛỸ ╖ᶒ, 

╪ Ἰᾒ╥ 3Ṫ╥ 2Ѥ ˠᶹ ἵ┬₅⇔  ʺ▫₅⇔ ₮ל ḓ ┬ּתṒὡ ַא⁄ Ṩ҅ ̆ 

▓ᾋѱѻ[68]. ╪ ⁷̯Ѥ ֞  ҥ╪  ᾏ╥ ר ױ╪ ʺ  Ἰᾒ╙ ת╪̆ ᾎἒ ὡᶘ ͙ל 

♣ḙ⁄ ˢ  ═Ἓ╙ ˌἐ  ὡ ▓ѻ̆ ּת♠ ѱѻ. 

♣ Ἕ́ 16,000ᶘ╥ ҥ╪  ̓ ▫ᵑ ҍỮ╖ᴛ  2016 Ц CrowdFlower ⁷̯[69]⁄ ӻᵎᶔ, ל⅝ ᶷⱠѤ 

⁴♣  "җᴁ̆" ѻ‚  ᾏ╥ ҥ╪ ░ѱѻ. ╪ ⁷̯⁄ ӻᵎᶔ ʺ◑ ʺ  ▓Ѥ ᵙἵᾅѤ ꜙ 

ҥ╪ ḽ╪ᾅϮ ᵾᾐױѹ ᶛҨ()╪ ῷѱג ♬Ṓ רẋ⁄ ἵ⅝ӇѤ ᾎʼ░ѱѻ.  

♬ᵙ, Ἄᾏ ּת♬ ḓ ♬ᵙѤ ṪἍʺ()₮ ҥ╪  ̕ᵙ▫╥ ᾎʼ ַא ҍ 60%̋  ἵ⅝Ӌѱѻ. ˞╥ 5Ṫ╥ 1╘ 

♠♥  ҥ╪  ︡ ╙ ˤự ̆ ὡ︡ Ѥ ҥ ἵ⅝ӇѤҥ, ╪ױ  ҥ╪  ︡ ╘ ꜙꜙ Ợ▀ᴛ⁄ ὦ˵ⱨ ▓‡ 
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ṪἍ⁄  Ἕᾅ  ὡ ′Ѥ ˿↕ʺ ᵤᾋѱѻ. ͎ᵙ̆ – 9%╥ ᾎʼᵣ╪ ᶛҨᵠ, ṪἍ, ₉  ḓ ʺἒ ᾅ ⁄ 

Ѥ ᷾ѱתỢ↔Ӌѱѻ. Ϯᵾּ ♪וֹ ╪Ἢ, ᾎʻ , Ṓ̆ ḓ ּת∟ ♬Ṓ ἵᾅᵑ ⱳỢ Ѥ ҥ Ợ↔Ӌѱѻ 

͌♠╖ᴛ ̕ᵙ▫╥ ҥ╪  ▬‰╘ ѻ╛̓ ˉ╪ ṪụӇ‡ ▓ᾋѱѻ(͎ᵝ 3.2-5): 

  Ң╧  ♩ᵖ Ḑ ♩ᵖ(60%): ͵ ϣ ̆ ̯ⱳ ӈ ҥ╪ ᵑ Ṓ┬ ᶔ ṪἍʺ╥ ▬‰ ᾎʼ╙ ˭ 

Ѿ ̆ ▬‰ ₰ᴮ ᴛἝᾅ╥ ἶҵᵑ и▀ ὡ ▓ᾋѱѻ. 

 Ң╧  Ὕֿ(19%) פ: ҥ╪  ̓  ♣ᶷʺө╥ ל⅝ ̓ⱠѤ ̕ᴐ ҥ╪  Ἕ ᵑ Ѥ ˦░ѱѻ. Ợ 

ҥ╪ ʺ ᶴֿפἌ ˭ ♬ᵙӈ 'Ợ▀ᴛ'⁄ ᾢ⁴ ▓Ѥ ˿↕ʺ ᵤῷ ⅝  ♬Ṓ⁄ ♪͐ ͙ ‡ᴎ⇔ 

˿↕ʺ ᵤᾋѱѻ. 

 ᶘҥᵝ/ᵻᾍשѶ(9%): ̆ ˍ ╥ ẋּנѱᾅ ᶜ ʺ ᶘ ΏῷἌ ꜙꜙ Ḣ תּ ᵑ Ḛᾋѱѻ. ᶘ  

Ợᶘ ἐ…ᶷ╪ ′╖ᶔ ῷᶴᵙ ꜜ╘ ᶛҨ╪גҵ ○◓ᴏ╪ ᶴ Ӊ ὡ ▓ᾋѱѻ. 

 ͖  ‭ᶱ(5%): ṪἍʺѤ ҥ╪  ᵙ Ω⁄ҵ ⁷̯, ѻ‚  ʻҵ⁄Ἄ ҥ╪  ự, ᾎʻ  ḓ 

Ṓ̆Ἄᵑ  ˺̓ ♣Ҁ, ᴛἝᾅ ḓ ♣ר ♠  ̾◑ Ӯ╥ ‰ᶴᵑ ᵙ ‒ ѱѻ. 

 

͎ᵝ 3.2-5 ҥ╪  ̕ᵙ▫ʺ ҥ╪  ▬‰⁄ ʺ◑ ᵤ╘ ᾎʼ╙   Ѥ ᶜ([70] ͙ר). 

ױ╪  ♬ Ѥ ѻᵐ ⁷̯⁄Ἄҵ ӞḚ Ӌѱѻ. 2015Ц BizReport⁄ ḛ ӈ Xplenty ⁷̯[71]⁄ 

ӻᵎᶔ ẋּנѱᾅ ╬ ᵙ♣ᾅ(BI) ♣ᶷʺ╥ ᾎʼ ַ90%~50 אʺ ṪἍ╙ ─  ҥ╪  ⁄ẋר 

ἵ⅝Ӌѱѻ (BI).  
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 ҥ╪ ╥ ♬ᵙ, ˤּש ḓ ♬ᵙѤ ᶛӧ ѻ⇔ᾅ ᵝ ҥ╪  ḓ ṪἍ ᴛἝᾅ╥ ַא⅝  ͙ḙ╪ᶒ, ҥ╪  

̓ ▫╥ ᾎʼ ַא ҍ 90%̋  ἵ⅝Ӌѱѻ.  

ꜙ Ợ↔▫⁄˭Ѥ Ṓ╪ּת ΏѤ ╪ױ  ὡ̆ᴛ⇔ ▬‰╘ ᵰ↕ ַא⅝ ѱѻ. ∟ᾎ ҥ╪ ╥ ₡ᵆѤ ⁷♠╖ᴛ 

ṪἍ╙ ⃰̇ ̆, ₡ ╥ ἵּתʺ ▓╖ᶒ, ̕ᵙỮ╥ ₡ᵆᴛ ╪‡ⱨ ᵤ╘ ẋ↔╙ מ  ὡ ▓ᾋѱѻ. ͎ᴅ͙ 

ԅᶷ⁄ ҥ╪  ♬ᵙ ḓ ר  ᴛἝᾅ()ʺ ַאṓ Ⱡ˞ ḓ ыדӈ ṨṪ ↕͙Ṩ  ♬ Ѿ─╥ ⱳ , ̑  

ᶛҨ⁄╥ ♬ᴑ⁄ ╪ᵎּ͙ͥת ᾐ Ӱּת  .Ἅ╪ Ӈ̆ ▓ᾋѱѻ ╥ר♣ 

ӻגἌ ҥ╪ ╥ ♇  ṉ , ♬ᵙ ḓ ר Ѥ ♣ᶷʺ╥ ᾎʼ ҍṨṪ(ҥ╪  ▬‰╥ ҍ 80%)╙ ּת  

Ỏᵣ ῷѱג ᾐ ẋּנѱᾅ ᴛἝᾅ╥  Ͽ⁄Ἄ ̓♠╬ Ợ↔ ̋ ѫἛ╙ ˺ ♬ ѱѻ. ͎ ╪Ϯ ҥױ  ♬ᵙ₮ 

♬ᵙᵣ╖ᴛѤ ͙‰╥ ♬Ṓ ᵒ╙ ♠╖ᴛ ̕ᵙ Ѥ ▬‰╪ ₰ᴮӇּת Ώᾋѱѻ. ⱳֹו  ḓ ̯ⱳ  

Ѿ́⁄ἌѤ ♠♥  ҥ╪  ᶛҨ╙ ἐ ‒ ᶒ, ╪Ѥ ἶ ᵙ Ѿ́⁄Ἄ ♬Ṓ ▬‰╥ ╥Ἓ̓ ═Ἓ⁄ 

₅ ╬♠♪וֹ ╙ Ḉ ѱѻ. 

ҥ╪ ₮ ẋּנѱᾅ ᶜ Ѥ Ἄᴛ ѻᵎ͙ ԅᶷ⁄ ҥ╪  ᶛҨ╥ Ἓ╙ ╪ ̆ ₤ḕᵐ ̯ⱳᵑ ἐ ˞Ϯ 

ᵣө ὡ ▓‡‒ ѱѻ. ̯ⱳ  ♬ҵ₮ ⅝ἵ ʼ╥ ́̕ᵑ ἒᶘ Ѥ Ḣᾏ⁄ ӻג ̯ⱳ , Ѣᾇ  ̯ⱳ , 

מ͎  Ӯ Ἕ ʺּל ת⅝ ᶛҨ╪ ▓ᾋѱѻ. ʻʻ╘ Ἄᴛ ѻᵐ ▬‰⁄ ♠ ᶒ ̆┬  ◑Ѿ♩╪ ▓ᾋѱѻ. 

Ң╧  ᶘҥ: Ң╧ ╢ ̒˾ Ḑ ⅔ἲ ʹ╢ ̒˾ 

♬Ṓ ᾎᾅ ╥ ҥ╪ Ѥ ♬Ṓᵑ ♇◑, ᵙ, ♣Ἶ Ѥ ▬‰̓ ⅝̯Ợ ⁄ ӻג ѻ‚  Ḣᾏ╖ᴛ ̯ἛӋѱѻ. 

♬Ṓʺ ♇◑ӇѤ ╬ ҥ╪  ᶛҨ ┬  ʼ╥ ל⅝ ╪♩╘ ̯ⱳ  ♬ҵ₮ ⅝ἵ ʼ╥ ́̕ᵑ ἒᶘ Ѥ 

Ḣᾏ░ѱѻ. 

̯ⱳ ӈ ҥ╪ ()Ѥ ᶘ ̆ ḙṓ ʺѫ  ᾅ ᵡᴛ, ̆ ♬ӈ ⁸╪ ▓Ѥ ╪ẇᴛ ̯ἛӇ‡ 

▓ᾋѱѻ. ╪ ᾏ╘ SQL ᵙ, ᵠ ḓ ︡́ᵑ ὡ  ԅ ₉  ʺѫἛ, ᵙ ↔╪Ἓ ḓ 

═Ἓ╙ Ⱡ̑ ѱѻ. ₉ - ҥ╪ ḽ╪ᾅ(RDBMS), Excel, CSV. 

Ѣᾇ ˭ ̯ⱳ ӈ ҥ╪  Ѥ ┬⁷  ̯ⱳᵑ ↔ ѱѻ. ⅝ἵᵡѻ ѻᵐ ἶἛ ︡ ╙  ὡ ▓̆ ́  

̯ⱳᴛ ♇◑  ὡ ▓ᾋѱѻ. ₉ᵑ ө‡ JSON, XML ֞Ѥ ͙  ᶷἌ ᾏ╪ ▓ᾋѱѻ. ╪ ҥ╪ Ѥ ַא ӈ 

ˌ ₮ ˌ  ʼ╥ ́̕ᵑ ᶛҨᵠ ‒  ԅ ᵙ ╪ᵣ, ḙᶔ⁄ ҥתּ  ṪἍ̓ ר ᵑ ṓ◌ ˭ 

ᵣӬѱѻ(͎ᵝ 3.2-6). 
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͎ᵝ 3.2-6 ҥ╪  ᶛҨ╘ ᾎᾅ ⁄Ἄ ҥ╪ ᵑ ̯Ἓ, ♇◑ ḓ ᵙ Ѥ Ḣḹ╙ ἒᶘ Ѥ бᵙ♠ 

̯ⱳ░ѱѻ. 

♠♥  ᾏ╥ ἐ ╘ ᶜ♠⁄ ӻג ѻᵓѱѻ: 

 ᵠ ḓ ṪἍ ἶҵʺ ַא⅝  ˿↕ - ́̕  ╪ẇ(SQL, CSV, RDBMS, ᴀ  ҥ╪ ḽ╪ᾅ)╪ 

♠ ѱѻ. 

 ̯ⱳ╥ ┬⁷Ἓ╪ ⅝  ˿↕ JSON ֞Ѥ XML ╙ Ợ↔ Ѥ ˦╪ ꜜᾋѱѻ.  

 ҥ╪ ⁄ ṓ◌  ́̕ʺ ▓Ѥ ˿↕ - ͎מ  ҥ╪ ḽ╪ᾅ()Ѥ ʺᾎἛ̓ ◑Ἓ╙ Ⱡ̑ ѱѻ. 

̆♣♠╬ ́̕  ҥ╪ ḽ╪ᾅ(RDBMS)⁄Ἄ ʻ ⁪ (₉: ᶷ)Ѥ ╖ᴛ ᾎӇ̆ ҉ ἶἛ╘ ╪ẇ ⁸ᴛ 

ᾎӋѱѻ. ₉ᵑ ө‡ 'ᶷ'╪גѤ ̆ᵙ╥ ᶜ ╪ẇ⁄Ѥ ID, и╪, Ўẋ, Ͽ Ἓ ḓ Ḣ╙ Ϯ ϿѤ Ḣ ID 

ӥʺ Ӊ ὡ ▓ᾋѱѻ(͎ᵝ 3.2-7 ⱳ).  

̆♣♠╬ ́̕  ҥ╪ ḽ╪ᾅ(RDBMS)⁄Ἄ ́̕Ѥ ╪ẇ ᴛ ἛӇᶒ ʻ ᴆ ӥѤ ˍ ᵑ Ϯ Ͽ̆ 

⁸╘ ҉ ᵰˌ ṉὡᵑ Ϯ Єѱѻ.  ᾏ⁄Ἄ ᴛⱡ ╥ ᶷ⁄ ҍ  ҥ╪ Ѥ ѻ╛̓ ˉ╪ ᾎӇᶒ, ʻ 

╘ ̆┬ ᾏṊ▫₮ ἶἛ╪ ▓Ѥ ᶷ╪גѤ Ṋҵ╥ ⅝ἵᵑ Ϯ Ͽᶒ Ḣ̓╥ ⁷˺╘ ᵰˌ ṉὡ "Ḣ ID"ŋ   

ὡ Ӌѱѻ. 
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͎ᵝ 3.2-7 ᴛⱡ ╥ 'ᶷ' ̆ᵙ╥ Ἕ ʺּת ⅝ἵ⁄ ҍ  ♬Ṓᵑ ᴛ ♬ᵙ  ᾏ░ѱѻ. 

JSON ֞Ѥ XML ̓ ˉ╘ Ѣᾇ ˭ ̯ⱳ ӈ ᾏ⁄ἌѤ ҥ╪ ʺ ́ ♠ ֞Ѥ ַא ӈ ᴛ ♇◑Ӈᶒ, 

⁴͙Ἄ ⅝ἵѤ ѻᵐ ˍ ᵑ  ὡ ▓̆ ͎ ̯ⱳʺ ѻᵑ ὡ ▓ᾋѱѻ. ╪ᵑ  ⅝ἵ ʼ╥ ṓ◌  ́̕ᵑ 

ᶛҨᵠ  ὡ ▓ᾋѱѻ. ̯ ⱳ ӈ ᾏ╖ᴛ ͙ᴜӈ ᴛⱡ ╥ ᶷ⁄ ҍ  ┬Ợ  ♬Ṓ(͎ᵝ 3.2-7)Ѥ Ѣᾇ ˭ 

̯ⱳ ӈ ᾏ(JSON)╖ᴛ Ӈ‡(͎ᵝ 3.2-8) бᵙ♠╖ᴛ ́  ̯ⱳᵑ ḙ₅ Ѥ ᴸ(Rooms - ID) Ͽ⁄Ἄ 

אַ ӈ ˍ ʺ Ӌѱѻ.  
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͎ᵝ 3.2-8 ᴛⱡ ╥ "Doors" ̆ᵙ ⅝ἵ⁄ ҍ  ♬Ṓ(JSON ᾏ). 

מ͎  ɒ Ҩ⁄Ἄ ҥ╪ Ѥ Яӥ(♬♩)₮ ͎  Ợ╪╥ φ (ʺ◑▫ᵙ)ᴛ Ӌѱѻ. ╪ᵑ  ̩ ₮ ̩  ἶἛ 

ʼ╥ ṓ◌  ́̕ᵑ ᾎʻ  ὡ ▓ᾋѱѻ. ᴛⱡ ⁄Ἄ ᶷ̓ Ḣ ҥ╪ מ͎ ╥ ↕˿ ╥  ╘ ѻ╛̓ 

ˉᾋѱѻ: 

 ЬӢ(ЬӢ)ѡ ל⅝ ˌ ᵑ Ϯ Єѱѻ: Ḣ(101 ᾒ, 102 ᾒ) ḓ ᶷ(ID1001, ID1002, ID1003) 

 ᵖẁ(ᵝ )ѡ ╪ױ  ˌ  ʼ╥ ́̕(₉: ♬ Ḣ⁄ ҍ  ᶷ ἵἶ)ᵑ ᾎ ѱѻ. 

 ἳἘ╕ Яӥ⁄ ᵰ Ӈᶒ ⁪  ἶἛ(и╪, Ўẋ, ʊ ⁄ ҍ  Ͽ Ἓ)╙ ѱѻ. 

 

͎ᵝ 3.2-9 ͎מ  Ṓ͙⁄Ἄ ᴛⱡ  ҵ‡ ⁪  ♬Ṓ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ᶷ ἒᶘ╥ ͎ מ  ҥ╪  ɒ Ҩ⁄Ἄ ̒  Ḣ̓ ̒  ʊ ╘ Ṋҵ╥ Яӥ░ѱѻ. ʊ  ᵑ  Ḣ̓ ⁷˺Ӈᶒ, ╪Ѥתּ⁄ ╘

ᶷ╪ ♬ Ḣ⁄ ἶ  ▓╛╙ Ϯ Єѱѻ. ᶷ╥ ἶἛ(и╪, Ўẋ, Ͽ Ἓ)╘ ҉ Яӥ╥ ἶἛ╖ᴛ ♇◑Ӌѱѻ. 

מ͎  ᾏ()̓ ͎מ  ╥Ḉᴝ╪ ˠἒ ‰́⁄Ἄ ‡֒˭ Ӯ◑ Ѥּת⁄ ҍ  ▫Ἕ  Ͽ↔╘ "ˠἒ⁄Ἄ 

╥Ḉᴝ̓ ₣ ᴛּת╥ Ӯ◑" ◑⁄Ἄ б╥Ӌѱѻ. 

מ͎  ҥ╪ ḽ╪ᾅ()Ѥ  ᾎᾅ ↕ג ,  ᾎᾅ  ֞Ѥ ᾎἒ ̕ᵙ ᴛⱡ ⁄Ἄ ṓ◌  ́̕ᵑ ᶛҨᵠ  

ԅ₮ ̄ ╪ ҥ╪  ▫ ⅝אַ ʺ  ˦ ╪ ῷѱג ҥ╪  ̓ ╥ ̕ ⅝אַ ʺ́  ˿ ↕⁄ ̓♠░ѱѻ. ͎ מ  ᾏ╘ 

♇◑ ̯ⱳᵑ ṉ˿ ╪Ώ̆ҵ Ựᴛ⇔ ҥ תּ  ┬ מ͎ ╙ ⁄ ʺ  ὡ ▓‡ Ựᴛ⇔ ́̕ ỸἛ╙ 

ʼἵ ѱѻ. ͎ױϮ ́̕  ╪ẇ ḓ ̯ⱳ ӈ ᾏ⁄ ẋ מ͎  ⁄Ѥ ʺ♠╬ ҥ╪  ⁷˺╪ ′͙ 

ԅᶷ⁄ 2 ∟ ҥ╪ ḽ╪ᾅ ҥ╪ ᵑ ͎מ ᴛ ♣Ἶ ҵ ́̕╥ ὡʺ ѥ‡Ϯּת Ώ╖ᶒ Ựᴛ⇔ ♬Ṓᵑ ╙‫ 

ὡ ′ᾋѱѻ.  

ҥ╪ ╥ ᾏ̓ ᾅ ᵡѤ ♬ Ợ↔ Ợᴗ₮ ὡ ‒  ▬‰⁄ ᵭ˭ ⱳ♬Ӈ‡‒ ѱѻ. 

ẋּנѱᾅ ᴛἝᾅ⁄Ἄ ̓♠╖ᴛ ▬‰ ᴎᶔ ʺѫ   ẖᵎ̆ ὺ˭ ˺̓ᵑ ╪∑‫Ѥ ҥ ҵ 

ӇѤ ҵ̯₮ ҥ╪  ᶛҨ╙ Ợ↔ Ѥ ˦╪ ַא⅝ ѱѻ. 

 

͎ᵝ 3.2-10 ᴛⱡ  ⅝ἵ⁄ ҍ  ҿ▀  ♬Ṓᵑ Ἄᴛ ѻᵐ ҥ╪  ᶛҨ╙ Ợ↔ ⁴ Ἄᴛ ѻᵐ 

ᾏ╖ᴛ ♇◑  ὡ ▓ᾋѱѻ. 
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₡ѥϳ ҍṨṪ╥ ҍ͙‰╘ ̓ҵ  ҥ╪  ṓ◌Ἓ ᶷⱠ⁄ ֹוᶔ  ▓ᾋѱѻ. ὡḥ, ὡ  ˌ╥ 

  ᵙ ╪Ἢ╪ ʻʻ ▫  ҥ╪  ᶛҨ╙ Ợ↔ ͙ ԅᶷ⁄ ˌṊ ᶛҨ╘ ⅝ ╪Ữ╖ᴛ ὡᾕ Ḥ 

җ ṓ◌ ̆ ᶛӧ ᶛҨ╙ ᶔ ὡ  Ḥ җ ṓ◌ Ѥ Ӯ ̓ҵתּ  ṓ◌Ἓ╙ ‒͙ ѱѻ. ╪ױ  

̓ҵ  ṓ◌Ἓ╘ ˌḛ▫₮ ꜙ Ợ↔▫ ᶛӎ╥ ▬‰╙ ˭ Ḣ ѱѻ. 

ױ╪  ṓ◌Ἓ╘ Ợ ᾎᾅ ╥ ˌḛ ḓ ┬ּת ̕ᵙ⁄ ᾔʻ  Ⱡ מ ╙ ѱѻ. ᶛҨ╥ ʻ Ựᴛ⇔ ⅝ἵ⁄Ѥ 

ʺ ӥ, Ựᴛ⇔ ᴛֹו ̯ , ♇  ᾅ  ḓ ͙Ⱶ ἹᴴἪ⁄ ҍ  ♠╞╪ ⅝ ѱѻ. ╪ ᶛӧ ˦╪ ẋ↔╙ 

ᾎʺשּ ̆ Ợ Ͽ ▫ҿ  ╥ ▬‰ ἶҵᵑ Ѭ  Ѿὣ  ▬‰ҵ ẋ↔̓ ᾎʼ╪ ᵤ╪ ἵ⅝ӇѤ ᴛἝᾅᴛ 

♣ ѱѻ. 

ṓ◌Ἓ╘ ᶛӧ ὡר╥ ҥ╪  ῷ ⁄ ₅ ╙ Ḉ ѱѻ. ́̕  ҥ╪ ḽ╪ᾅ⁄ἌѤ ╪ẇ̓ ⁸╥ ὡʺ 

ʺשּ ˍ .ṓӇѤ ˦╖ᴛ Ӌѱѻאַ ꜙꜙ ̆ תּ   ᾎᾅ ⁄ἌѤ מᾅ₮ Ữ  ⁷̕ӈ ἶἛ╪ 

ѻ‚ ︠⁄ ӻג ṓ◌Ἓ╪ ּשʺ ѱѻ. XML ֞Ѥ JSON ˉ╘ ᾏ⁄ἌѤ הᾅאַ ⇔ױ  ̯ⱳ, ̆┬ , 

▀̕Ӈּת Ώ╘ ᾅ ᵡᴛ ╬  ṓ◌Ἓ╪ Ϯ Ϸѱѻ. 

ҥ╪  ᶛҨ╥ ּתϮ  ṓ◌Ἓ╘ ᾎᾅ ╥ ═Ἓ╙ ԑ‡ֶᵜ Ỏᵣ ῷѱג ꜙ Ợ↔▫₮  

ҍ͋ᶛ …‡ ᶛҨ ḓ LLM ⁄╪♣ ʺ ╪ ͙ ‡ᴓ˭ ᵣӬѱѻ. ҥ╪  ᶛҨ̓ ҥ╪  ᵙ╥ 

╪ ₮ ṓ◌Ἓ ᶷⱠѤ ҥ╪ ᵑ Ợ↔ ͙ ὺ˭ ᵣө‡ ᾒⱠᴛ ẖᵎ˭ ┬↔ ˭ Ợ↔  ὡ 

▓ҵᴜ Ѥ Ḣḹ⁄ ҍ  ╥ᶷ╙ Ⱡ͙ ѱѻ. 

ҥ╪  ᶛҨ╙ ᶘ ˭ ἐ җגҵ ҥ╪ ⁄ ҍ   Ἕᾅʺ Ⱡ Ӈᶔ ͎ ┬↔Ἓ╪ ˭ ԑ‡︡ѱѻ. 

Ҷ♩♠╬ ᾏ̓ ὅ♠╬ פ ╘ ╙ Ḣ ̆ ▫ҿ ᵑ ṓ◌ ˭ ᵣөᶒ Ҷ♩ ♬Ṓ⁄ ҍ  Ⱡ̾╙ 

Ấ ῷ Ựᴛ⇔ ҥ╪ ╥ Ợ▀ᴛỎᵣ ῷѱג ͕̑‰ ╥ ᾍ╬╙ Ἄᵣ  Ἕᾅ  ὡ ▓Ѥ ○͛ Ợ▀ᴛᵑ 

ᵣӬѱѻ. ᶷⱠ╥ ͋ᶛᵑ ╪ ᴎᶔ ὅ  ᾎᾅ ╪ ̯  ᾎ Ӱּת  ᴛἝᾅ⁄ ‡Ԑ ₅ ╙ Ḉ Ѥּת 

♬  ̆ᴎ Ѥ ˦╪ ַא⅝ ѱѻ. 

ҳ♣ ᵳ̐ ӭּק  ᴘἚᾂ› ḅ ѡ ₂  

Ӱּת  ̓♬⁄Ἄ ˠἒ Ợʺ ֹוᶔ Ѥ ל⅝ ̓Ⱡ ַא ϮѤ ҥ╪ ⁄ ҍ  Ⱡ ӈ ♪͐Ἓ░ѱѻ. ╪ᴛ 

╬  ᾎᾅ  ╪ ‡ᴓ̆ ♬Ṓ╥ ֿפ╪ ԑ‡ּתᶒ ═♠╬ ᴛἝᾅᵑ ̯Ἓ ͙ʺ ‡ᴓᾋѱѻ. Ҷ♩♠╬ 

ᾏ̓ ὅ♠╬ ἵ ≢‡ ἹᴴἪ╥ Ợ↔╘ ╪ױ  ‡ᴎ∑╥ ͐∟⁄ ▓Ѥ ˿↕ʺ ᵤᾋѱѻ. 

Ό ͬ˭ҵ ּתּ͔ͥת ˠἒ ‰́⁄Ἄ Ợ↔ӇѤ ᵤ╘ ᴛ͎ע╘ Ợ↔▫ʺ ҥ╪ ᵑ Ҷ♩♠╬ ᾏ╪Ϯ 
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ӥ ᾅ↕ג ᵙּת⁄ ♇◑  ὡ ▓ҵᴜ ↔ ᶒ, ╪Ѥ  ˶ ˭ Ⱡ ӈ ╬ ╪ᾅᵑ Ἄᵣ  Ἕᾅ  

ὡ ▓ᾋѱѻ. ֞ ױ╪   ἹᴴἪ╘ ҍ  ͕̑‰ ╥ җ↨ ὅ♠╬ ᾎᾅ ⁄ ╥Ⱶ ⁴ ̯ ӇѤ ˿↕ҵ 

ӥᶹּת Ώᾋѱѻ. ͎ ˺̓, Ṓѻ ˌḢ♠╬ ῷ ᵑ Ⱡ̑ ̆▫ Ѥ ˌḛ▫ⱳ ҵ ҍ  ͕̑‰ ʺ 

♬תּ  ͋ ὡר ╙ ‒ Ѥ Ữ ⁄ ˭ Ӌѱѻ. 

ᾐ ˠἒ ҥ╪  ̕ᵙ ᾎᾅ ╘ ♩♩ җ ˌḢ  ᾏ̓ תּ ╙ר∟  ,ᵣ(͎ᵝ 3.1-5)תּ

CAD(BIM)͙ḙ ҥ╪ ḽ╪ᾅ₮ ̕ᴐ ERP ḓ CAFM ᾎᾅ ╘ ‰́╥ Ӱּת  ˿⁄Ἄ ̆ᵞӈ 

Ҷ♩♠╬ 'ἕ'╖ᴛ ϶ῷ ▓ᾋѱѻ(͎ᵝ 3.2-11). 

 

 

͎ᵝ 3.2-11 ҥ╪ ╥ ὅ♠╪̆ Ҷ♩♠╬ Ἓ╘ ҥ╪  ̓  Ἕᾅᵑ ʺᴛᵢѤ ◑Ṉ╪ 

Ӌѱѻ. 

ὅ♠╪̆ Ҷ♩♠╬ ᾏ̓ ᴛ ╘ ẋѾ ˠἒ ụ‰⁄ᵣ ̰ ӈ ᶷⱠʺ ῷѷѱѻ. ˿ Ⱡ╥ ᵤ╘ Ṩᶷ⁄Ἄ 

ὅ♠╬ ̓ר Ⱡ ӈ ҥ╪  ♪͐⁄ ҍ  ᾙ∑╘ ᾐ Ӑ (͎ᵝ 3.2-12), ᾐ͋ ᴆ╪‡ᵑ ─  ╬─♠╬ 

Ṉ╥ Ⱶ◓, ҍ◑ ░בֿ  ̑ ͕‰ ⁄ ҍ  ╥Ⱶҵ ᾔ ᴛ ᾎ▬Ӈ‴ᾋѱѻ. ҥ╪ ͕ ╪Ἓ⅝אַ ╥ ˶ ʺשּ  ⁄ 

ӻג ˿☺ ҉̰╘ Ựᴛ⇔ Ӱּת  ᾎ◑╪ Ⱡ͙ Ѥ ҵ♣⁄ ҍ╞  ᾎʼ╪ ′╖ᶒ, ͎ ˺̓ ὅ♠╬ ᾏ̓ 

Ⱡ ӈ ҥ╪  ♪͐╘ ṕֿפ♠╖ᴛ ♬Ṓ╥ ᵒ̓ Ἓ◑╙ Ⱡ– Ѥ Ӱּת  '̰˿'╪ Ӈ̆ ▓ᾋѱѻ[63]. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͙́ʺ ↕ᵙ⁄˭ ⅝  ᶛӧ ˦╙ Ỹụ ѻᶔ, ↕ᵙ╥ Ữ ױ╪ ╘  ◓ ʺ ‡֒˭ 

ṪḤӇѤּת⁄ ӻג Ҁפֿג ˦░ѱѻ. ͙ ́ʺ Ỹụ  Ṩᵑ ̑┬ ‒ᵣ ᶛӎʺ 

⅝ᴛ⇔ ứ╙ ыᵜ ὡ ▓╙ ˦░ѱѻ. ῷѱᶔ ▫ҿ  ἵ┬לө╪ Ṩ╥ ◓ṪḤ⁄ 

ḙҍ Ѥ ᴛẋ⁄ Ἓ̑ ѻᶔ ҍṨṪ╥ Ợזө╘ ͏ᾔ  ẍ̈ ἶ⁄Ἄ ủῷʺ˭ Ӊ 

˦░ѱѻ. ּתּ͔ͥתѤ ͙ὥ╪ Ṭ Ӯ╙ җ↨ ᾔ ᾎ Ѥ ӎ Ḵ  Ḣ ╖ᴛ ʺ̆ ▓Ѥ 

˦ ˉᾋѱѻ[72].  

- ᾅ Ẇ ,  ᶹᵙ ▫, 2015 

 

͎ᵝ 3.2-12 ל⅝ ҥ╪  ᾏ̓ ᴛ ⁄ ҍ  Ҷ♩♠ ἵ┬̾╘ ˠἒ ‰́⁄ᵣ ̰ ӈ ᶷⱠʺ 

ῷѷѱѻ. 

͎ ˺̓, ҥ╪ ḽ╪ᾅ ᴛ͎ע, ҥ╪  ̕ᵙ▫, ҥ╪  ṪἍʺ, ˠἒ ‰́⁄Ἄ ҥ╪   Ἕᾅ, ᵙ ḓ 

▫ҿ ᵑ ─    ᵙ ╪Ἢ╙ ᵣӥѤ IT ♣ᶷʺ ḓ ˌḛ▫Ѥ ₡ѥϳ ἵ ≢‡ ͕̑‰ ⁄ ҍ  ὡᵤ╘ 

ꜙἶἛ⁄ ֹוᶔ  ▓ᾋѱѻ(͎ᵝ 3.2-13). ʺ  Ἕᾅ ́ ╥ ᴛ Ϯ ϮѤ ╪ױ  ꜙ ἶἛ ԅᶷ⁄ ὡ API 

-⁷˺ ḓ ὡ ҵ̯₮ ἵ ≢‡ᵑ ˇ  ἹᴴἪ╙ ᵣө‡‒ ѱѻ.  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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API(  ᵙ ╪Ἢ ᴛ͎מḒ ╬ ╪ᾅ)Ѥ  ᴛ͎ע╪ ѻᵐ ᴛ͎̓ע Ữ  ▬↔ ⁴ 

ἵᾅ ӥ⁄  Ἕᾅ ╪Ώ̆ҵ ҥ תּ ₮ ͙ѫ╙ ̪  ὡ ▓Ѥ ̑ᾏ ӈ ╬ ╪ᾅ░ѱѻ. 

APIѤ ΩṨ ᾎᾅ ⁄Ἄ ‡Ԑ ⅝ ╙  ὡ ▓Ѥּת, ‡Ԑ ᾏ╪‡‒ Ѥּת, ‡Ԑ ╞҆╙ Ḛ╙ ὡ 

▓Ѥּתᵑ ἒᶘ ѱѻ. ╪Ѥ ἵ ≢‡ ᶛӢ ʼ╥ ר ӈ '́–'░ѱѻ. 

ὅ♠╬ ἹᴴἪ⁄ ҍ  ꜙἶἛ╪ ᵤ╖ᶔ Ợ╥ ♣  ӥ ῷ ₮ ẋּנѱᾅ ᴛἝᾅ ᴛֹו╪ ҥ╪ ⁄ 

ҍ Ἕᾅᵑ Ⱡ̑  ╥פֿ‚  Ѥ ἵ ≢‡ ̑ ͕‰ ╥ ♬ ⁄ ╥Ⱶ Ѥ ҵ̯╥ 'ᾅ ˭  ῷ 'ʺ Ӊ ὡ 

▓ᾋѱѻ. 

ὅ♠╬ ἹᴴἪ̓ פ ⁄ ╥Ⱶ ᶔ ┬⁷Ἓ╪ ԑ‡ֿפ Ỏᵣ ῷѱג ᾒֿפ♠╬ ẋּנѱᾅ ─ ╖ᴛ 

╪‡︡ѱѻ. ג╪ἐᾅ –̕ ṉ˿, ҥ╪   Ἕᾅ Ѿ, ᾏ ֞Ѥ API ̯ⱳ ṉ˿ - ╪ ᶛӧ ˦╪ ַא⅝  

ᴛἝᾅᵑ Ѿ  ὡ ▓ᾋѱѻ. ˂▫͙ Ϯ╥ ╪ẇ╙ ‰ҥ╪ ᴎᶔ ♣   ḓ М  ẇᴜ╙ 

◓▬‰ ‒ ̆(͎ᵝ 3.2-13), ἵ ≢‡ ֞Ѥ ҉ API ̑ ͕‰ ╥ ҍ͋ᶛ ‰ҥ╪ Ѥ Ợ ♣  ᾎᾅ ╥ 

Ό♬Ἓ⁄ ○◓♠╬ ─ ╪ Ӊ ὡ ▓ѻѤ Ợᾒ╪ Ḝ Ɑᾋѱѻ. 

 

͎ᵝ 3.2-13 CAD ᵙ╥ ᵤ╘ ꜙἶἛ ₉ᾎ -ҥ╪ Ѥ ˠἒỢ ⁄ ᾎᾅ ⁄Ἄ ҥ╪  ⁄ 

◑Ṉ╙ ⱳἛ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ױ╪  Ữ ⁄  ˌḛ▫₮ ᾎᾅ  ἒ́▫Ѥ ͙ҍʺ ῷѳ ỸⱵ╙ ─  ▀  ὡḗ⁄ ′ᾋѱѻ. 

Ựᴛ⇔ ἹᴴἪ╙ ̯ Ѥ ҍᾐ ♠╞ ѱѻ. ˌḛ ҍᾐ Ἓ╙ ┬ּת ᴎ̆ Яᴏ ѱѻ. 

ᴛἝᾅᵑ ▫ҿ ̆ ἶҵᵑ и╪Ѥ ҍᾐ ѻ╛ ὅ  ╬ ╪ᾅ, API ᶷἌ ḓ ϥ′Ѥ ӥ 

◓̯ ╙ ⁷̯ Ѥ ҥ ᾎʼ╙ ἵẋ ѱѻ. 

ὅ♠╬ ᾏ̓ ᾎᾅ ╖ᴛ ▬‰ Ѥ ˦╘ Ѿὣ  ͙ὥ♠ ᶷⱠʺ ῷѱר♣ ג♠ Ⱡ–░ѱѻ. ᾐ ▫ҿ , 

AI, LLM, ₉  ṪἍ ╪ Ⱡ̑ Ѥ Ṫᶘ  ͙ ⁄ҵ Ṭ̯ ̆ ᵤ╘ ͙‰╪ ͎ ○◓ᴏ╙ Ṫ  ᾒ ᶣ תּ ̆ 

▓ᾋѱѻ. ֞  Ҷ♩♠╬ ᾏ(͎ᵝ 3.2-13)⁄ ╥  Ἕ√ֿב ◑Ṉ╘ ͙ ‰╪ ▫  ҥ╪ ⁄  Ἕᾅ ɥ תּ ҵᴜ 

ᵢ̆ ▓ᾋѱѻ. ╪˦╪ ḕᴛ ˠἒ‰ Ӱּת  ᾐ╥ ῷ╪ױѱ▀ ὡ ▓ᾋѱѻ. 

ҥ╪  ᶘἛ̓ ˌḢ  ᾎᾅ ╘ Ợ ʺ ῷѱג ἶҵ₮ ═Ἓ╙ ─  ♣Ⱡ ⱳˠ░ѱѻ. 

ˌḢἛ╪ ′╖ᶔ ẋּנѱᾅ ᴛἝᾅѤ Ṭ ⅝  ̕ᴮל╥, ѻ ♠╬ ᾍ╬ ́, ̆ ֹ͕ו▫╥ 

╥˸⁄ ӻג ╥Ợ ˺♬╙ ϿᵙѤ HiPPO ∟ ()⁄ ҍ  ╥Ⱶҵʺ иῷ︡ѱѻ. 

͎ᴀ⁄ҵ Ṭ̯ ѻ▐╥ ṉױ ̆ ʺ ▀‡Ϯ̆ ▓ᾋѱѻ. Ҷ♩ ἹᴴἪ╥ ↕Ἕ⁄ҵ Ṭ̯ ̆ ♩♩ җ ᵤ╘ 

͙‰╪ 4  ụ‰ ᶘ⁄Ἄ ₅ˁ╙ Ḛ╘ ῷ ╥ ́ᵑ ͵ ѿ̆ ▓ᾋѱѻ. ₡ѥϳ⁄Ѥ ♣ר♠ ▫ụ╖ᴛἌ╥ 

ҥ╪ , ̩ Ḣ  ╬ ╪ᾅ(API), ᾎᾅ  ʼ╥ ֿב♬  Ữ  ⇔↔Ἓ╪ ַאᾔ╪ ӇѤ Ⱡ 5  ᶘ╥ ∟ ╖ᴛ ͎ 

Ḿ ʺ ╪ҿ ̆ ▓ᾋѱѻ. 

ױ╪  ♣ ╘ ὅ♠╬ Ỹ ́⁄Ἄ ˌḢ  ᾏ, ר, ᶘ  ҥ╪  ̪ ╪ ᾔ╬ ┬⁷  ᶛӢᾏ Ӱּת  

ῷ ᴛ╥ ♣ ╙ ╥Ḉ ѱѻ. 

ˉḟ  ᵳ╧ ӭּק › Ҋ  ♥͍ ḟᾌ╖ Ḓλ̃ ▐ᾈѮѸ. 

ˠἒ ụ‰╘ ὅ♠╪̆ Ҷ♩♠╬ ҥ╪  ᶷⱠᵑ ʺ◑ Ѭ˭ ˺  ụ‰ ַא Ϯ░ѱѻ. ѻᵐ ˿Ⱡ Ṫ‒₮ 

Ҁᵙ Ӱּת ʺ җӰ˭ ֿב Ӈ‡ ₵ᾋѱѻ. ͎ ╪┬ᴛѤ ‰́╥ ♣ ♠╬ Ṓὡ♠ Ἓ, Ἄᴛ ѻᵐ ᴛ  

ἹᴴἪ╥ Ṓ͕, ꜙ ╪ ͙ ḙ ʊ Ἄ ̕ ᵙ╥ Ọᵙ ͤ ╘ Ἓ Ӯ╪ ▓ᾋѱѻ. ὡᾕ Ц ҿΌ ל⅝ ɣ ἒ ᴛἝᾅѤ ᾒᶹ 

ҵᶔ, ♣  , ҿ͙ Ӈּת Ώ╘ ҥ╪ ḽ╪ᾅ⁄ ╥Ⱶ  ₵ᾋѱѻ. ╪ױ  ᵱד⁄Ἄ ὅ♠╬ ᾏ╘ 

 .ᴛ ╬ᾏӇ‡ ₵ᾋѱѻ╖ר ҿΌ ◑ ᶹ╪ ῷѳפ₡

ѻᵐ ụ‰╥ ˿ ⁄ ӻᵎᶔ ὅ♠╬ ҥ╪ ╥ ◑Ṉ╙ Ⱡ˞ ᶔ ᾐ╪ ּ͕ש ̆ ˌḛ╪ ʺἶ Ӈᶒ ˿☺╪ 

⁸ ︡ѱѻ[73]. ̓  Ṫ‒⁄ἌѤ ₡  ҥ╪ ╥ ̪ ╙  ḛ˸╙ ʺἶ ̆ ̰Ⱡ ᴏ╙ ḛ♣ᾎ  ὡ 

▓ᾋѱѻ. ╥ ⁄ἌѤ ֿבѾ̓ ᴮ╥ ═Ἓ╙ Ữᾎ  ὡ ▓ᾋѱѻ. ἵ  ѱ‡ᵠ Ṫ‒⁄ἌѤתּ⁪ ‡≢
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̑ҿ ▬̓ ᾐἶ  Ⱡ  ˌἐ╥ Ỹ ́ᵑ ⱳἛ  ὡ ▓ᾋѱѻ. 

ᵱ ₡" Ṓ̆Ἄ תּ  ҥ╪ : ♬Ṓ ᵒ╙  ᾐ̓ ỸụἛ Ữ" 2013. [74]⁄ ӻᵎᶔ ₡  

ҥ╪ ()Ѥ ˠἒ, ⇔Ἶ, ╥ᴮ, ⁄Ўּת Ӯ 7ˌ ל⅝ ụ‰⁄Ἄ ᵰЦ 3ⱳ~5 ⱳ Ҁױ╥ ○◓ᴏ╙ ḛ  

ὡ ▓ᾋѱѻ. ˉ╘ ⁷̯⁄ ӻᵎᶔ, Ṫụ  ҥ╪  Ỹ ́Ѥ ҍ  ˠἒỢ₮ ́–‰ ʺ ἵ ≢‡ 

ˌḛ ḓ ┬ּתṒὡ ẋ↔╙ ♥ˁ ⁴ Ӱּת  ╙ ʺἶ  ὡ ▓˭ ּׁשѱѻ. 

˿Ⱡ╥ ѻᵐ Ṩᶷ⁄Ἄ ₡מ ♣Ṩ  ᾎ▬ӈ ˌḢ  ῷ ᴛ╥ ♣ ╘ ♩  ˠἒ ụ‰╖ᴛ ụӇ̆ 

▓ᾋѱѻ. ҍ͙‰̓ ̑̑ ̆ˍ,  ˠἒ ᴛⱡ ⁄ ҍ  ▫ᵑ ̕ᵙ Ѥ ͔╔ ͙̕╘ ₡  ҥ╪  Ợ↔̓ 

́ụ, ́ ụ ḓ   ᵙ ╪Ἢ╥ ἵᾅ ӥ⁄ ҍ   Ἕᾅᵑ ♩♩ җ ᵤ╪ ⅝̯ ̆ ▓ᾋѱѻ. ̩ ḛ▫Ѥ җ ╪Ữ 

Ӱּת  ἹᴴἪ╙ ᵣө̆ ᴛⱡ ╥ ꜙ ὡ ᵑ Ṓ⁴לѤ ҥ ͎ Ώ̆ ᶘ תּ ̆ ◓  ʺѫ ᶒ Ợ 

  ᵙ ╪Ἢ ͕̑‰ ᴛṨ  Ҷᵞ♠▀ ˦╙ ͙ҍ ѱѻ. 

₡  ἵᾅ ἹᴴἪ ╙ Ợ↔ ᶔ ΩṨ ˌḛ▫ʺ ‰╙ ַאѾ ˞Ϯ ᴛⱡ ⁄Ἄ ╪ җגҵ 

ҵ̯₮ ᾎᾅ ╙ ʺᴛ ˌḛ Ѥ ҥ ₅ ╙ Ḉ ΏѤѻѤ ᾐ╙ ̆ˍ⁄˭ Ⱡ̑ תּ  ὡ 

▓ᾋѱѻ. ₡  ҥ╪   ϮѤ אַ ♩╪ ⅝ל ╥ ᵙ ╪Ἢ ˌḛ▫ʺ ҥ╪ ⁄  Ἕᾅ  ԅ 

פ ♬ ⁄ ҍ  ╥ⱵἛ╙ Ⱡ˞  ὡ ▓ѻѤ ♩░ѱѻ.  

͙‰╪ Ҷ♩ ἹᴴἪ╙ ₰♣  ͙  ὡ ′ѻᶔ ᴝ Ḳᾅ ⁪ּתѱ‡ᵠ ͙ ὥ╙ Ợ↔ Ѥ ˦ ҵ  ̋  .Ḣḹ░ѱѻ תּ

ױ╪  ḹ♠, ͙ ὥ♠╖ᴛ ɣ ♣  Ḣḹ╙ Ợ↔ ᶔ ὅ ᾏ╙ Ṓѻ ♪͐ ͙ ὺ̆ ̯ⱳ Ӈ‡ ⁄ ♠  

ᾏ╖ᴛ ṉ  ὡ ▓ᾋѱѻ. ╪Ѥ ᴆ˞ᾎ ᾎᾅ ⁄ ⁷˺ ˞Ϯ  ἵ ≢‡ ˿⁄Ἄ ѻᵐ ἵ ≢‡ 

˿╖ᴛ ♬Ṓᵑ ᵡ╪͎ᴆ╪Ἢ ‒  ԅ  ַא⅝ ѱѻ. 

ˌḢ  ᵶ╖ᴛ╥ ♣ ̓ ᵙḲᾅ ⁪ּתѱ‡ᵠ(Ҷ♩ ᾎᾅ ╥ ḹ♠ )╙ ˠἒ⁄ ♠↔  

⁵Ợ⁄Ἄ ʺ◑ ẕϮѤ Ợᴗ ַא ϮѤ  ּת∟ ἒ́ ᾎᾅ (CAD)⁄Ἄ Вᵙ Ợ↔ӇѤ DWG 

ᵶ()╥ ˌḢ╙ ─  ☺╥ ⁵Ợ░ѱѻ. 1998Ц,  ἵ ≢‡ ͕̑‰ ╥ Ҷ♩⁄ ҍ╞ ⁴ 

ѻᵐ 15 ˌ CAD ̑ ͕‰ Ѥ ˌḛ▫⁄˭ Ҷ♩ ἵ ≢‡Ϯ ὅ  API ′╪ҵ DWG ᾏ(ҵᶔ 

♣Ἶ╥ ỢᾒỮ ר)╖ᴛ ▬‰  ὡ ▓Ѥ Ҷᵞ♠╬ ᶴᴮ ҵ̯ᵑ Ⱡ̑ ͙ ─  "Open DWG"גѤ 

Ựᴛ⇔ ⁷ ╙ ˺Ἓ ᾋѱѻ. ╪ Ợˠ╘ 1980 Цҍ ḙṨ  ₡ѥϳּͥת ὡᵣ ˌ╥ Ợʺ ╬͙ 

▓Ѥ CAD ἹᴴἪ╥ ὅ  ᵶ⁄ ᶴᴮᴛ  Ἕᾅ ̆  ʺѫ  ἹᴴἪ╙ ᵣө‡ CAD 

ᾎ◑⁄Ἄ ˿☺╙ ֿב Ѥ ♣ ♩╪ Ӈ‴ᾋѱѻ[75]. 1996 Ц⁄ ╛ ᵣө‡ֿב "Open DWG" 

SDKѤ ₡ѥϳ DWG ᾏ ˌḛ▫╥ ̑ᾏ   ᵙ ╪Ἢ╙ ⱠΩ  ˞╥ ᶛӧ ἹᴴἪ⁄Ἄ DWG 

ᾏ╙ ʺⱨ₡͙, ︡ ḓ ϿṒЂ ὡ ▓Ѥ ҥ Ợ↔Ӈ̆ ▓ᾋѱѻ. 

ѻᵐ ˞ҍ ͙ὥ ͙‰өҵ ẋᾌ  ṉ ᵑ ֿב ̆ ▓ᾋѱѻ. ԅ Ҷ♩♠╬ ♪͐ Ḣᾏ╥ Ữ︣╪‴Қ 



 

ҥ╪  ⱳ  ḓ ̯ⱳ    |  109 

 

 

Microsoft Ѥ.NET Framework ἵᾅ ӥᵑ ̑ˌ ̆, Azure ג↕ӥ Ἄẋᾅ ╬ ↔Ἄ Linuxᵑ Ợ⁄ג ͙ 

ᾎ▬ ╖ᶒ, ₡  ἵᾅ ᷾ѱ ⁄Ἄ ░ּתᵑ ˆ ͙ ─  GitHub ᵑ ╬ὡ ᾋѱѻ. [76]. Meta(̯ 

Facebook)Ѥ AI ⁄╪♣  ˌḛ╥ ᾐ̓ ‰╙ ֿב ͙ ─ ₡ ╘ˉ ₮נᵡ ᾎᵙּג   ἵᾅ AI ᶛҨ  ╙ 

ᾎ ᾋѱѻ. ᵡ  ♇ Ḳ͎ CEOѤ ₡ ἵᾅ פ ╪  10 Цʼ ͙ὥ ḛ♣╙ לҵ  ˦╖ᴛ ₉Ữ ̆ 

▓ᾋѱѻ[77]. 

₡  ἵᾅ Ѥ ἵᾅ ӥᵑ ▫┬ᴠ˭ Ợ↔, ⁷̯, ὡ♬, Ḥ  ὡ ▓ҵᴜ ̑ˌ Ѥ ἵ ≢‡ 

ˌḛ ḓ Ḥ  ᶛҨ░ѱѻ. 

₡  ҥ╪ ₮ ₡  ἵᾅ ἹᴴἪ╘ Ѿὣ  ᴈӥʺ ῷѱג Ӱּת  .ἶ ʺѫἛ╥ ҍʺ Ӈ̆ ▓ᾋѱѻתּ 

ױ╪  ἹᴴἪ╘ ͙ ‰╪ ┬⁷Ἓ, ṓ∟ᴏ, ▫  ˺ ♬⁄ ҍ  Ⱡᴏ╙ ̌ ̆ ̑ ͕‰ ╥ ♬ ⁄ ╥Ⱶ  Ώ̆ תּ

Ӱּת  ᴛἝᾅᵑ ◑  ὡ ▓Ѥ ѫᴏ╙ Ⱡ̑ ѱѻ. ͎ᵙ̆ ᶴ″Ṓѻҵ ַא⅝  ˦╘ 21 Ἕ͙╥ ʺ◑ ʺ  

▓Ѥ ▫∟╬ ҥ╪ ⁄ ҍ  Ⱡ̾╙ ͙‰⁄ ҹᴎרѻѤ ♩░ѱѻ. 

♆ ▄Ѹש : ₓ  ἲᾂ ἲ ≈„ ̎͒‭  ḡ ᾋҊ╢ ⸗ᵣקּ 

ˠἒ ụ‰╘ ▀ḙ♠╬ Ḣᾏ╖ᴛѤ ὡ╫╙  ὡ ′Ѥ ṉ ᵑ ˷̆ ▓ᾋѱѻ. ҥ╪ ╪ᾔ╥ ҥאַ   ᾔאַ 

♪͐ Ḣᾏ̓ ₡  ἵᾅ ҵ̯╥ Ợ↔╖ᴛ ╬  ᾎ◑╥ ˞ ҍ ἵ ≢‡ ‰ ө╪ ˭ ▐╥ ͋ ╙ ѻᾎ Ỹʻ ˭ 

Ӈ‴ᾋѱѻ.  

╪♣╥ ͙ὥ ᾐ̓ Ҁᵙ ╪ױ  ♣ ╘ ͕̑‰ ʺ ♠͏♠╖ᴛ Ṓ  .Ώ╙ ˦░ѱѻ תּ

ױ╪ ѻ▐╥ ṉױ  Ѥ ג╪ἐᾅ, ̯ Ҷ, ἒ ╙ ͙ḙ╖ᴛ Ѥ ͙Ⱶ╥ ẋּנѱᾅ ᶛҨ╙ 

─ ѱѻ. Ựᴛ⇔ ᾒ╘ ּסᾎ Ợ↔ ʺѫ  Ⱡ ╪Ϯ ┬ᴮ ̯Ҷ╪ ῷѱג ᴛἝᾅ₮ Ợ̆╥ 

◓ Ἓ╙ ⅝̯ ѱѻ. 

ˌḢ  ͙ὥ╙ ͙ḙ╖ᴛ ҥ╪ ἡ  ἹᴴἪ╙ ̕ᵙ ̆ ˌḛ ᴎᶔ ͙‰╘ ϿṨ ᴛἝᾅᵑ ѻᾎ Ỹʻ ‒ 

ѱѻ. ⁴ױ ṨἌ╥ ♣ᶷʺө╪ ‰  Ỏᵣ ῷѱג ‰ Ḣᾏҵ ◓̆ ‒ ѱѻ.  

Ựᴛ⇔ ױѻ▐╘ ₡  ҥ╪ ₮ ₡  ἵᾅ ἹᴴἪ╥ Ợ↔╙ ╥Ḉ ᶒ, ᴛ͎מᵾʺ ῷѳ ╬̑ ּתѫ̓ 

ҍ͋ᶛ …‡ ᶛҨ(LLM) ͙ḙ ҵ̯ʺ ἵ ≢‡ ӥ ▬Ἓ⁄ Ṋ  ⁵ ╙ ˭ Ӊ ˦░ѱѻ. ╪Ḉ 2024 Ц 

˦ Ữ╪ AIᴛ ▬ἛӉ╪ 25% אַ Google╥ Ựᴛ⇔ ӥ תḙּͥאַ ╖ᴛ ₉ỮӋѱѻ[78].  ╖ᴛѤ LLM╙ Ợ↔  

ӹ╪ ♣  ▬‰╥ 80%ŋ  Ѿ 20%╥ ᾎʼ╖ᴛ ᵙ  ˦░ѱѻ(͎ᵝ 3.2-14). 
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ᵱ 2020 ╥תּ Ц ⁷̯[79]⁄ ӻᵎᶔ, GPUѤ ̆Ἓѫ̓ ᾐ ₡  ἵᾅ ҵ̯╥ ּת∟╖ᴛ ╬  

ṪἍ⁄Ἄ CPUᵑ ♩♩ җ ᵤ╪ ҍ ̆ ▓ᾋѱѻ. ╪ᵑ  ͙‰╘ ˃ẋᾜ ἵ ≢‡⁄ ᵢҍ  

▫ᵑ ˞Ϯ Ṩⱴ  ♣ᶷʺᵑ ̆↔ ╪Ώ̆ҵ ҥ תּ  ᵙ ἶҵᵑ и▀ ὡ ▓ᾋѱѻ. 

ᵱ ╪PwC, Ӵᴛ ,תּ  Ӯ ┬ὡ╥ ἒ  Ợө╘ ụ‰ ♣ḙ⁄ ˢ  ₡ ₡ ,ר   ἵᾅ   ᵙ ╪Ἢ╥ 

ѻ̆ ˆⱳ▓ ̆תּ Ἓ╪ ♩♩ җ⅝אַ ѱѻ.  

PwC ₡  ἵᾅ ᶛѱ  2019 Ṓ̆Ἄ[80]⁄ ӻᵎᶔ ֹ100 ∟ו ᶘ ╪Ữ╥ ͙‰ ַ69%̋ א  ₡  ἵᾅ 

ἹᴴἪ╙ ╥ᾏ♠╖ᴛ Ợ↔ ̆ ▓ѻ̆ ѱѻ. OSSѤ  ҍ͙‰⁄Ἄ ḛ ˭ Ợ↔Ӈ̆ 

▓ᾋѱѻ: ֹו∟ ὡ 200~499 ᶘ╬ ͙‰╥ 71%, ֹו∟ ὡ 500~1999 ᶘ╬ ͙‰╥ 78%, ֹו∟ ὡ 

2000 ᶘ ╪Ữ╬ ͙‰⁄ἌѤ ҍ 86%⁄ Ҁ ѱѻ. Synopsys OSSRA 2023 Ṓ̆Ἄ⁄ ӻᵎᶔ 

ṪἍӈ ӥḽ╪ᾅ╥ 96%⁄ ₡  ἵᾅ ̯Ἓ ⅝ἵʺ Ӈ‡ ▓‴ᾋѱѻ [81]. 

ˌḛ▫╥ Ḉ⁵ מ ╘ ὡҿ╖ᴛ ӥᵑ ▬Ἓ Ѥ ˦╪ ῷѱג ҥ╪  ᶛҨ̓ ᵒ ῷ ᵑ ἒ́ ̆ 

⅝⁄ ӻג ₤ḕᵐ ́ụ╙ ỸἛ Ѥ AI ⁄╪♣ ᵑ ̕ᵙ Ѥ ˦░ѱѻ. Ợ↔▫ ╬ ╪ᾅѤ ἵ Ӈ̆ 

Ữ  ▬↔╘ ҍ  ͙ḙ╪ Ӊ ˦░ѱѻ. ̆♣♠╬ ᴛ͎מḒ╘ Ӱּת  ἹᴴἪ╥ и╘ ὡר╥ ἒ́₮ 

₡ ᾅ ᴆ╪Ἢ⁄ ▫ᵙᵑ Ͽת ˦░ѱѻ(͎ᵝ 3.2-14). ᴛ↕ ӥ פ (͎ᵝ 7.4-6)̓ LLM ּת∟ 

⁄ ᾎᾅ (͎ᵝ 7.4-4)̓ ˉ╘ ᾐ ᴈӥѤ IT ᾎᾅ ╥ ˌḛ ḓ ┬ּת ̕ᵙ ẋ↔╙ ˭ ♥ˁ  ˦░ѱѻ. 

 

 

͎ᵝ 3.2-14 ₡ѥϳ   ᵙ ╪Ἢ╘ ᴛ͎מᵾʺ ὡҿ╖ᴛ ỸἛ  ╥Ѥ Ữ҉ ṨṪ⁄מᵣ, Ḉתּ

ӥʺ AI ḓ LLM ͙ḙ ἹᴴἪ ⁄ ╥  ỸἛӉ ˦░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ױ╪  ♣ ╘ ╪♣̓ Ҁᵙ ҍ  ἵ ≢‡ ͕̑‰ ʺ ╪ᵑ ֿב  ʺѫἛ╘ ϻᾋѱѻ. 

Ḳӥ ẋּנѱᾅ ᾅ ╥ ⁷̯ "₡  ἵᾅ ἵ ≢‡╥ ʺ " 2024[40]⁄ἌѤ ₡  ἵᾅ 

ἵ ≢‡╥  ʺ ᵑ ӎ ʺּת ̕♩⁄Ἄ ♬ ѱѻ. ╖ᴛ ͙Ⱶ╥ ᶛӧ ₡  ἵᾅ ἹᴴἪ╙ 

╛Ṩ  Ựᴛ ̯ Ѥ ҥ ἵ⅝ӇѤ ẋ↔╙ ́ụ ᶔ – 41 • 5 ᵣ Ҁױʺ Ӊ ˦░ѱѻ. ḙᶔ⁄ 

ʻ Ợʺ ͙Ⱶ ҵ̯⁄  Ἕᾅ ▫ Ώ̆ תּ ♠╖ᴛ ₡  ἵᾅ ἹᴴἪ╥ ῷϳᴛ͎ᵑ ˌḛ ѻ̆ 

ʺ♬ ᶔ(╪Ѥ ᶛӧ ̐⁄Ἄ ḛỸ ѱѻ)  Ợ‰ ẋ↔╘ 8ⱳ 8 • Ҁױ⁄ Ҁ  ˦╪ᶒ, ╪˦╪ 

ḕᴛ ὡ⅝ ẋ↔░ѱѻ. 

8ⱳ 8,000• Ҁױ╥ ○◓♠ ʺ ᵑ ּתѳ ἵ ≢‡ ᾎ◑╙ 41 • 5,000ᵣ Ҁױᴛ ἵ Ѥ ҥ 

̕ᾔ╪ ▓Ѥ ל⅝ ἵ ≢‡ ͕̑‰ ʺ ′ѻѤ ˦╘ ‡ᴓּת Ώ˭ ︠▬  ὡ ▓ᾋѱѻ. ╪Ѥ 

ὡ⅝ ͋ᶛᵑ 2,000Ḥ ╪Ữ ת╪Ѥ ˦╙ ╥Ḉ ѱѻ. ╪ױ  ṉ Ѥ ὅ♠╬ ἹᴴἪ⁄ ҍ  

̆ˍ ╥Ⱶҵᵑ ὡЦʼ ┬ּת  ₣ ẋּנѱᾅ ᶛҨ╙ ͙ḙ╖ᴛ Ѥ ͕̑‰ ⁄˭Ѥ ὡ╫Ἓ╪ ′Ѥ 

▀░ѱѻ. ӻגἌ ᵙ ̆ ˌḢ♠╬  ἹᴴἪ╙ Ⱡ̑ ᵑ ͙ҍ͙ל Қ ͙‰ө╘ ᾒᵬ  ὡ 

▓ᾋѱѻ. ͎ױ  ͕̑‰ Ѥ Ϯ Ϯּת Ώ╙ ˦╪͙ ԅᶷ░ѱѻ. 

ˌḢ  Ӱּת  ῷ ᴛ╥ ♣ ╘ ▀▫ᵙϮ ᵰ  Ἰᾒ╙ ╥Ḉ ₡ .Ώᾋѱѻ תּ ᴎ ͙Ⱶ╥ ג╪ἐᾅ ḓ 

Ḗᾅ  ἵ ≢‡ ᾎ◑╙ ҍ  ὡ ▓Ѥ ┬⁷ ̆ ♠╞ᴏ ▓Ѥ ẋּנѱᾅ ᶛҨ╙ ─  ⁴ˠ╙ ⱳἛ ѱѻ.  

ἐᾅ ᵰ ҍᾐ Ἄẋᾅ, ὅ╪ג  ᾏ ҍᾐ ˌḢ פ  , ̑ ͕‰ ⁄ ҍ  ╥Ⱶ ҍᾐ ҶᵞἛ̓ ᾒⱠ 

⅝⁄ ᵭѤ ἹᴴἪ╙ ̯  ὡ ▓Ѥ ѫᴏ╙ ˇ ˭ Ӌѱѻ. Ѿὣ  ҵ̯ᵑ Ợ↔ Қ Ợזөҵ ̑ҿ ♇▫ʺ 

Ӊ ὡ ▓ᾋѱѻ. ͎ᵙ̆ ҥ╪ , ɒ Ҩ, ᾎϮᵙ₡, ᴛֹו╙ ѻᴷ ὡ ▓Ѥ Ợזө╘ ‰́╥ Ựᴛ⇔ Ӱּת  ˿Ⱡ╥ 

ᵢ 10תᾔ⁄ Ἄ˭ Ӊ ˦░ѱѻ. ╪ ╥ ᵡּאַ Ṩ⁄ἌѤ ╪ױ  ṉ ₮ ₡  ҥ╪ ᵑ ӑױᾜ Ựᴛ⇔ ⁵ , 

ẋּנѱᾅ ᶛҨ, ᴏ ⁄ ҍ  ▫Ἕ  ╪‒͙  ˦░ѱѻ. 

₡  ҥ╪ ₮ ₡  ӥᵑ ͙ḙ╖ᴛ Ѥ ἹᴴἪ╙  ͙‰╘ ₡מӈ API₮ ὅ♠╬ 

ᾎᾅ ╙ Ѥ ҥ ‡ᴎ∑╙ ˷ּת Ώ̆ ẋּנѱᾅ ᴛἝᾅ╥ ═Ἓ⁄ ַ︡א  ὡ ▓ᾋѱѻ. 

ˌḢ  ῷ ᴛ╥ ╥ᾏ♠╬ ♣ ╘ ỸụἛ╙ ˭ Ữᾎ ̆ ͕̑‰ ⁄ ҍ  ╥Ⱶҵᵑ 

 .ὡ ▓ᾋѱѻ ▀ת

Ựᴛ⇔ ᾒᴛ╥ ♣ ╘ ἵ ≢‡ ̩ ḛ⁄ ҍ  ♪͐ Ḣᾏ╥ ṉ ▀ Ỏᵣ ῷѱג ҥ╪  ▬‰╥ ∟  ▫ ᵑ 

ѻᾎ Ỹʻ ‒ ѻѤ ╥Ḉ╪͙ҵ ѱѻ. ╪ױ  ṉ  Ṓ╥ ̯ⱳ, ♪͐Ἓ, Ἅ♬ גᾔ⁄Ѥ ӥʺ ῷѱאַ ╥

ʺѫἛ Ӯ ♬Ṓʺ ▓ᾋѱѻ. ḕᴛ ╪ ּת♩⁄Ἄ ̩ Ḣ♠╪̆ ̯ ⱳ ӈ ҥ╪ ʺ Ựᴛ⇔ Ӱּת  ῷ ╥ ὡ 
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⅝ἵᴛ Ԏ₡ᵎ̆ ▓ᾋѱѻ. 

̬Ɑ Ӆ ₓ  Ң╧ : ӭּק  ᾍ╢ Ҋ 

ἶ ʺѫἛ╘ ἵתּ ╥ѱᾅנϱ ὡᾕ Ц ҿΌ ẋּתּ ≢‡ ἹᴴἪ╥ ἐ ̓ ♬ ͕̑‰ ⁄ ҍ  ╥Ⱶҵ⁄ 

ӻג ˭ ˺♬Ӈ‴ּתᵣ, ₡ѥϳ╥ Ӱּת  ˿Ⱡ⁄ἌѤ ҥ╪ ↔ ᵑ ̓♠╖ᴛ╪ ̓פֿ   ὡ ▓Ѥ 

ѫᴏ╪ ᾔ ⅝ἵ░ѱѻ. ₡  ἵᾅ ӥѤ Ựᴛ⇔ ͙ὥ ױѻ▐╥ ַא⅝  ṨṪ╪ּתᵣ, ҥ╪ ʺ ╪  

ʺѫ ̆ ́♠╪ᶒ ͙́ Ҷ╪ ʺѫ  ԅᵣ ͎ ○◓ᴏ╪ Ⱡҍᴛ ḛ Ӌѱѻ. ᶛӧ ┬ ╥ ҥ╪  ᶛҨ 

Ἄҵ ̯ⱳ⁄אַ ӈ ₡  ҥ╪ Ѥ ּתἶ ʺѫ  Ӱּת ᾅנ  ᶉ╪Ἢ╥ Ἅ╪ Ӈ̆ ▓ᾋѱѻ. 

̯ⱳ ӈ ₡  ҥ╪ ╥ ʺ◑  ◑♩╘ ᶘ  Ἅ̓ ▫ҿ ӈ ᵙ╥ ʺѫἛ░ѱѻ. ╪ᵑ  ˌṊ ▬‰ 

ὡ̓ר ⱳֹו ♣ ⁄Ἄ Ữ҉  ═Ἓ Ữ╙ ╪ᴷ ὡ ▓ᾋѱѻ. 

Ӵᴛ╪ ╥ Ṓ̆Ἄ "͙‰ ᾐ╥ ҥ╪  ♣Ἶ ᴛἝᾅ"[82]⁄ ӻᵎᶔ [82]⁄ ӻᵎᶔ, ̯ ⱳ ӈ 

ҥ╪ ╥ ♣Ἶ╙ ̕ᵙ ͙ ─  IT ṨἌ₮ ᴏ Ѥ ˦╪ ᵰ↕ ַא⅝ ѱѻ. ₅̰ ♬Ṩ Ṓ̆Ἄ "♬Ṩ 

ᴛⱡ  Ϸ ⁄Ἄ╥ ҥ╪  ṪἍ̓ AI "(2024Ц)[83]⁄ ӻᵎᶔ, ᴛⱡ  ̕ᵙ╥ ═Ἓ╙ 

ˌἐ ᴎᶔ Ἄᴛ ѻᵐ ᴛⱡ ₮ ⱳֹו ʼ╥ ҥ╪  ̑┬ ◑Ṉ╙ Ⱡ˞ Ѥ ˦╪ ᾔ░ѱѻ. ╪ 

ᶷἌѤ ҥ╪  ᾏ╥ ר ₮ ₡  ҥ╪  ∟ ╥ ҵ░╖ᴛ ♬Ṓ╥ ַאṓ╙ ̆ ᾎʼ Ἰᾒ╙ 

ἵ ᶒ ₉ ╥ ♬ Ἓ╙ Ữᾎ  ὡ ▓ѻ̆ ˆⱳ ѱѻ. 

♣ ♠╖ᴛ ₮ ᾏ╥ ѻ‚Ἓ╪ и╘ ˠἒ ụ‰⁄Ἄ ̯ⱳ ӈ  ᴛἝᾅ₮ ̯ⱳ ӈ ₡  

ҥ╪ ()Ѥ ▀̕Ӈ̆ ̕ᵙ ʺѫ  ᴛἝᾅᵑ Ἓ Ѥ ҥ ַא⅝  ⁵ ╙ ѱѻ(͎ᵝ 4.1-14). ╪ᵑ  

ᴛⱡ  ⁴▫ө╘ ὅ♠╬ פ , ҥ╪  ɒ Ҩ ḓ ᾏ ̓ ╥ ẋ Ἓ̓ ̕ ᴐӈ ͙ ὥ♠ ʊ Ⱡᵑ ˺ Ѥ 

ҍᾐ ỸụἛ Ữ⁄ ַ︡א  ὡ ▓ᾋѱѻ. 
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͎ᵝ 3.2-15 ˌḢ  ̯ⱳ  ҥ╪ Ѥ ἵ ≢‡ ἹᴴἪ̓ פ ⁄ ҍ  ╥Ⱶҵᵑ ϻ ̆ ᾐ╙ 

ʺἶ ѱѻ. 

╪ ╥ ӞṨṪ⁄Ἄ ▫Ἕ  ἒᶘ  ᾐ ͙ὥ ҵ̯ᵑ Ợ↔ ᶔ ♬Ṓᵑ ὡ︡  Ỏᵣ ῷѱאַ גṓ Ⱡ˞, ₡ᵆ 

ὡ♬, ˃  ♬͋  Ӯ ♬Ṓᵑ ▫ҿ╖ᴛ ♬ᵙ  ὡҵ ▓ᾋѱѻ. ּס, ṪἍʺ₮ ⁪ּתѱ‡Ѥ ╪ֿפ♠╬ ᶷἌʺ 

ῷѱג ṪἍ, ▫ҿ  ḓ ╥Ợ ˺♬⁄ ♠ ‰▬ ̆תּʺ ╙ᾏ ͙ḙתּ ╬♠́   ὡ ▓ᾋѱѻ. 

ҍ  ʼѾ ˭ ᵣөӇ, ╪Ṓѻ җ ʼѾ  ὡѤ ′ᾋѱѻ. 

 - ῼḲ  ῷ╬ώ ╬, ╪ᴝ ᶹᵙ ▫(╬↔ᶷ╥ ♇▫⁄ ҍ  б[84] ╛▓ ╪ה) 

₡ѥϳ ҥ╪  ▬‰╙ ─  ҍṨṪ╥ Ợ↔▫ ╬ ╪ᾅѤ ʻ ẋּנѱᾅ Ợᴗ⁄ ҍ  ὡҿ╖ᴛ ӥᵑ ▬Ἓ  

⅝ ′╪ ▫ҿ╖ᴛ ỸἛ  ὡ ▓ᾋѱѻ. ╪ᵑ ─ ἌѤ ʺ ּת  ′╪ ҥ╪  ̯ ⱳ, ɒ Ҩ ḓ ᴛֹו╙ ╪ Ѥ 

╬ ́ ג ╪ ⅝ ѱѻ(͎ᵝ 4.1-15). ἵ ╥ ᴛ͎מḒ ▬‰╖ᴛ ‚ᾏ, ╪ẇ,  ḓ Ṿᵑ ▫ҿ╖ᴛ 

ỸἛ  ὡ ▓Ѥ ̯ⱳ ӈ ҥ╪ Ѥ ╪ױ  ♪͐ Ḣᾏ╙ ʺѫ ˭ ѱѻ. 

⅝אַ ◑ʺ  Ợ↔▫ ᵙ  ╬ ╪ᾅѤ ⁴♣  ὡҿ ὡ♬╪ ⅝  ὡ ▓ᾋѱѻ. ͎ױϮ ҍṨṪ╥ 

˿↕(▬‰ ᾎϮᵙ₡╥ 50~90%⁄ ҉) ὡ   ᵙ ╪Ἢ()╙ Ợ↔   Ώ̆ תּ ᵙ ╪Ἢ̓ ́ụ╙ 

▫ҿ╖ᴛ ỸἛ Ѥ ˦ ╖ᴛ Ṫ ḃᴛ(͎ᵝ 3.2-16) ̩ ḛ ḓ ┬ּתṒὡ ẋ↔╪ ˭ ♥ˁӇ̆ ₡ᵆʺ ת‡өᶒ 

Ӱּת  ἹᴴἪ╥ ̯  ἶҵʺ ẙ︡גѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.2-16 ҥ╪  ▬‰╙ ─  ῷ  ᶛҨ: ͙Ⱶ   ᵙ ╪Ἢ ῷ ₮ AI - LLM ╙ 

Ợ↔ תּ  ♠ ᶛҨ. 

ˌṊ   ᵙ ╪Ἢ╙ ͙ḙ╖ᴛ ̯ ӈ ῷ ⁄Ἄ …‡ ᶛҨ(LLM)╙ ͙ḙ╖ᴛ ּתѫ♠╖ᴛ ̕ᵙӇѤ 

ᾎᾅ ╖ᴛ╥ ♣ ╘ Ӱּת בֿ  ╥ ѻ╛ Ѿ́░ѱѻ. ╪ױ  ῷ ⁄Ἄ ̯ⱳ ӈ ҥ╪ Ѥ ♇◑╥ 

ҍỮ╪ Ӊ Ỏᵣ ῷѱג ᾅ ⁄ ӻג ṪἍ, Ἅ ḓ ⱳ ᵑ  ὡ ▓Ѥ AI ҵ̯₮╥ Ữ  ▬↔╙ ─  

͙ḙ╪ Ӌѱѻ. 

ѻ╛ ◑⁄ἌѤ ˌḢ  ̯ⱳ  ҥ╪ ᵑ ͙ḙ╖ᴛ ῷ ᵑ ̯  ᾒⱠ Ợᴗᵑ ủ Ṓ̆ …‡ ᶛҨ╙ 

♠↔ ⁴ ҥ╪ ᵑ ▫ҿ╖ᴛ Ἅ, ˤּש ḓ ᵙ Ѥ Ḣḹ╙ Ṓ⁴ ӥᵙ˳ᾋѱѻ. ╪ױ  ᾒⱠ Ợᴗᵑ  

Ựᴛ⇔ Ӱּת  ᴛֹו╪ ᾒⱠᴛ ‡֒˭ ▬ҿ Ѥּת, ͎ ᵙ̆ ᾐ╙ רẋ Ѥ ͙‰⁄˭ ‡Ԑ ╪♩╙ Ⱡ̑ Ѥּת 

җ ◄ ╪  ὡ ▓ᾋѱѻ. 

 

 

 

https://datadrivenconstruction.io/book/?utm_content=2Bko
https://datadrivenconstruction.io/book/?utm_content=2Bko
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◑ 3.3.  

LLM Ḑ Ң╧  ᵖ Ḑ ẈּכѮᾂ ᴘἚᾂ›Ἁ╢ ⁮  

LLM ḟ: ChatGPT, LlaMa, ḅᾂ ᴘӢ, ӳᾋ ,ג , ≡, ͋ ᴘ  Ң╧  

ᴘἚᾂᵎ ■Ҽ ѮѸ. 

ҍ͋ᶛ …‡ ᶛҨ(LLM)╥ Ӯ◑╘ ̯ⱳ ӈ ₡  ҥ╪ ₮ ₡  ἵᾅ ╙  ∑ֹ⁷▫ ╥▐וᾅױ⇔ 

⁷◑ἐỮ⁄ ▓ᾋѱѻ. ҥ╪ ʺ ́ Ӈ̆ ♪͐ ʺѫ ᶒ ͙́ Ҷ╪ ʺѫ ◌ᶔ, ѻ╛ Ѿ́Ѥ ṓתּ  

ӥᵑ ▬Ἓ ˞Ϯ ♣ᶷ ͙ὥ ּתᾏ╪ ′‡ҵ ╪ ♬Ṓ₮ Ữ  ▬↔  ὡ ▓Ѥ ҵ̯ʺ ⅝ ѱѻ. 

LLM ╘ ҍ͋ᶛ ₡  ҥ╪  Ἕ , ᶹ, ₡  ἵᾅ ⇔ҿ̓ ˉ╘ ˌḢἛ╥ ֹו♪♠╬ ụᶹ░ѱѻ. 

̑ˌ ὥ бᶷ, ̑ ˌ♠╖ᴛ ╪↔ ʺѫ  ᾅ  ҥ╪ , ̑ ҿ ˌḛ ᶷ ʺ ′‴ѻᶔ ChatGPTϮ 

ѻᵐ LLM ╘ Ⱶ◓ Ώ ╙ ˦░ѱѻ. ‡Ԑ ╥Ḉ⁄Ἄ LLM תּ ╘ ˌḢἛ╥ ∟ ╙  ὡ︡Ӈ̆ 

̪┴ӈ ╬ᵆ╥ ♠ӈ Ӱּת  .ὡ ▓ᾋѱѻ  ̆ג╪' ᵆשּ' ╥ᾏתּ 

ᾐ ҍ͋ᶛ …‡ ᶛҨ(LLM - ҍ͋ᶛ …‡ ᶛҨ)╬ ChatGPT ®(OpenAI), LlaMa Ǿ(Meta AI), Mistral  

DeepSeekǾ, Grok Ǿ(xAI), Claude Ǿ(Anthropic), QWENǾ  ╘ Ợ↔▫⁄˭ ▫⁷‡ᴛ ҥ╪ ⁄ ҍ  ᵙᵑ 

̑ᾏ  ὡ ▓Ѥ ͙ѫ╙ Ⱡ̑ ѱѻ. ╪ᵑ  ˌḛ▫Ỏᵣ ῷѱג ṪἍʺ, ⁪ּתѱ‡, ͙ ▫, ̕ᵙ▫ ḓ 

╪♣⁄Ѥ ᴛ͎מḒ̓ ˞ᵙʺ ᶁ‴Қ ͙  ♣ᶷʺҵ ♬Ṓ ▬‰⁄  Ἕᾅ  ὡ ▓ᾋѱѻ 

LLM (ҍ͋ᶛ …‡ ᶛҨ)╘ ╬ С⁄Ἄ ὡ︡  Ḣҍ  ‚╥ ҥ╪ ᵑ ͙ḙ╖ᴛ ᾅ ᵑ 

╪ ̆ ỸἛ ҵᴜ ᾋӈ ╬̑ ּתѫ░ѱѻ. ᶷᵱ╙ ṪἍ ҆ ⁄ᶷפֿ ,̆ ̆, ҍ ⁄ 

⁴ ̆, ᾅ ᵑ ▬Ἓ ̆, ἵ ≢‡ ӥᵑ ỸἛ  ὡ ▓ᾋѱѻ. 

╪♣⁄Ѥ ҥ╪ ᵑ ᾎʻ , ᵙ ֞ Ѥ ṪἍ ᴎᶔ Python, SQL, R ֞ Ѥ Scala₮ ̄ ╘ ὡ ᴛ͎מḒ …‡⁄ 

ҍ ֞ ᾏ̓ Pandas, Polarsתּ  Ѥ DuckDB Ӯ╥ ג╪Ẅױᵙ ▬‰ ѫᴏ╪ ⅝ ᵣ 2023תּ ЦṨ Ѥ Ữ ╪ 

͕˶  Ҁ︡גѱѻ. ╪Ⱡ Ợ↔▫Ѥ ∟ Ѥ ˦╙ ʼѾ  ἒᶘ ͙ᵣ ᶔ ᶛҨ ▫ ʺ ӥᵑ ỸἛ ̆, 

ᾒ ̆, Ϯ ͎מ ᵑ ᾎ ̆, ˺̓ᵑ ἒᶘ ѱѻ. ὡᾕ Ц ᵣ⁄ ╛╖ᴛ ͙ὥ ˌḛ╘ ṓ◌  ˿ᴛʺ 

ῷѱבֿ͕ ג♠╬ Ѿὣ ₮ ♪͐Ἓ╥ ˿ᴛᵑ ӻיᾋѱѻ. 

╪ ∟  - "Ѿ‡( ᴟ )ᴛ ҥ╪ ᵑ ᵙ ѻ". - ♬Ṓ ▬‰╥ ֿב ⁄ Ựᴛ⇔ ♣͙ᵑ χ ᴐ  ╪ ∟ ╘ ἹᴴἪ 

Ⱡ▬╙ ΅ җ и╘ ὡר╥ Ữ  Ѿ́ᴛ Ϟ‡₤ᴕᾋѱѻ. ԅ Ợ↔▫ʺ ₣ג╬ Ữ♩╙ ⇔₅ ˞Ϯ 
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√ӥ ᴆᾅ, ׂגש ḓ ͙  ₡  ἵᾅ ɒ Ӣ  ᾎᾅ ╙ Ợ↔ ⁴ ⌠Ợ╪ ᵑ r ӥѤ ҥ ╬ С╥ ͙ ὥ♠ ҍᵑ 

╪  ⅝ʺ ′‴Қ ˦ ᴀ( ╪ ╘ 2005 ЦṨ  ̪┴ ḓ ⁪ּתѱ‡ᵠ ₣פ ╬ג ױ╪ ⁴ ╙  

ᾎᾅ ̓ Ζ ▬‰  ₵ᾋѱѻ), ╪Ⱡ җ ╪Ữ ╬ С╥ ͙ὥ♠ ҍᵑ ╪  ⅝ʺ ′˭ Ӈ‴ᾋѱѻ. - ͎ 

˺̓ Ӱּת  Ḓמѱ‡, ṪἍʺ, ̕ᵙ▫Ѥ ᴛ͎תּ⁪ ѱᾅʺ ṯ╙ ╪ᴴᶔἌ ₡ѥϳנẋּ ╬ג₣ ₮ 

…‡⁄ ҍ √ ᾏ ′╪ҵתּ  ᴛ↕ᵑ ▫ҿ  ὡ ▓˭ Ӈ‴ᾋѱѻ. ╪Ѥ LLaMA, Mistral, Qwen, DeepSeek 

Ӯ̓ ˉ╘ ᶴᴮ ḓ ₡  ἵᾅ ͙ḙ╥ ˆᴏ  LLM ╙  ʺѫ  ᵤ╘ Ợזө╪ ͕̆ ͙ὥ╙ ╪↔  ὡ ▓˭ 

ӊ⁄ ӻג җ↨ ʺἶ Ӈ‴ᾋѱѻ. 

Ҋ  LLM †„ ᶘҥ: □Ҽ ḟᾌ 

Ẍ …‡ ᶛҨ(ChatGPT, LlaMa, Ḉᾅ ᴛӥ, Ӷᾎ ,ו , ≥, ͎ᴛ )╘ ╬ С, , ͙Ợ ḓ ͙  ╥ 

Ḣҍ  ‚╥ ᾅ  ҥ╪ ᴛ ᾋӈ ᾐ˿ᵬ░ѱѻ. ╪ө╥ ל⅝ ▐ᶴѤ Ợז╥ ᵦ╥ ᵱד╙ ╪ ̆ ╥Ḉ 

▓Ѥ ╞҆╙ ỸἛ Ѥ ˦░ѱѻ. 

ᾐ LLM ╘ 2017 Ц Google ⁷ֿ̯ב╪ ⱠΌ ᾅנ  ᵾ ῷ ᵑ ͙ḙ╖ᴛ ѱѻ[85]. ╪ ῷ ╥ 

ᾔ ̯Ἓ ⅝ἵѤ ל╥ ᶉ ѱּצ╖ᴛ, ɒ Ҩ╪ ᾅ ⁄Ἄ Ѿ‡╥ ─ ⁄ ́̕′╪ Ѿ‡ ʼ╥ ́̕ᵑ ̆ᴎ  

ὡ ▓˭ ּׁשѱѻ.  

LLM ᾋ ̓♬()╘ ╬ʼ╪ …‡ᵑ ᾋ Ѥ Ḣᾏ̓ ᵰ↕ ┬Ợ  ᵣ ͎ ͋ᶛѤ ὡḥᵣ ḤϮ җתּ

ѱѻ. ╪ ᶛҨ╘ ὡᾕ• ˌ╥ Ѿ‡₮ ╥ ₉ᵑ ṪἍ ⁴ …‡╥ ̯ⱳ₮ ╥Ḉ ♣  бᵙ╥ 

╙ ᾏṊ ѱѻ. ♣  ᾅ Ѥ ἵ ╥Ḉ Ѿ─╬ (Ѿ‡ ֞Ѥ ͎ ṨṪ)╖ᴛ Ṫᵆӈ ѻ╛ 

ѻ ∟ ̑ʼ⁄Ἄ Ḿ ᴛ ṉ Ӌѱѻ(͎ᵝ 8.2-2 ⱳ). ╪ױ  Ḿ  ╙  ͙́Ѥ ᾅ ᵑ 

Ѿὣ  ͙ ╥ ᾎ ᾅᴛ ᵙ Ѥ ˦╪ ῷѱג ˌШ ʼ╥ ὦ˵ֿב ́̕ᵑ '╪ '  ὡ ▓ᾋѱѻ. 

Ẍ …‡ ᶛҨ╘ Ѿὣ  ᾅ ᵑ ỸἛ ͙ ─  ҵ̯ʺ ῷѷѱѻ. Ẍ …‡ ᶛҨ╘ ╥Ḉᵑ ╬ᾏ ̆, ̩ Ш ʼ╥ 

⁷̕Ἓ╙ ῷϿᶒ, ҥ╪ ʺ ѻᵐ ᾏ╖ᴛ ⱠᾎӇ‡ ▓җגҵ ҥ╪ ᴛ ▬‰  ὡ ▓ᾋѱѻ. ַא⅝  ˦╘ 

♬Ṓᵑ ╪  ὡ ▓Ѥ ᶛҨᴛ Ṫᵆ ̆ LLM ╪ ▬‰  ὡ ▓Ѥ ╖ᴛ ‒ ѻѤ ˦░ѱѻ. 

ˠἒ ᴛⱡ ⁄ҵ ҿ▀  ♪͐ Ḣᾏ╙ ♠↔  ὡ ▓ᾋѱѻ. ᴛⱡ ᵑ ʻ ˠᶹ, ⅝ἵ ֞Ѥ ᾎ̑╪ ╬ 

▀ꜙ╥ ᾅ ᴛ Ỹʻ ᶔ ẋᾌ  Ḣᾏ╖ᴛ ╪ױ  ♬Ṓᵑ ᵙ  ὡ ▓ᾋѱѻ. ˠἒ ᴛⱡ Ѥ ˠἒ 

ᴛⱡ ╥ ⅝ἵ╬ ἵ ╥ ╖ᴛ ̯Ἓӈ Ḹל, ◑, Ѿד ͎ᴹ╖ᴛ ̯Ἓӈ ⁄ ẋ┬  ὡ ▓ᾋѱѻ(͎ᵝ 

3.3-1). ҥ╪  ᶛҨ╙ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ╖ᴛᾬ ̯ⱳ ӈ ҥ╪ ᵑ Ḿ  ḽ╪ᾅᴛ ṉ  ὡҵ 

▓ᾋѱѻ(͎ᵝ 8.2-2), ╪Ѥ ᵾᾐ ױѹ ̓ LLM ̓ ˉ╘ ͙ὥ⁄ ╪Ữ♠╬ ἵᾅ░ѱѻ.  
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͎ᵝ 3.3-1 ˠἒ ᴛⱡ  ⅝ἵѤ ♣  ᴛⱡ ╥ ἠἪ( ̆ᵙ)╥ ͎ᴹ(Ѿד)╙ ̯Ἓ Ѥ ἵ 

Ѿ─ᴛ, ᾅ ╥ ̓ ˉᾋѱѻ. 

ˠἒ ᴛⱡ ʺ Ӱּת Ӈ̆ ͎  ⅝ἵʺ ╪Ϯ Ḿ ᴛ ӇѤ ˿ ↕, ӼӼ  ̑ ᾏ ᵙʺ ῷѳ ▫⁷‡ᴛ 

♪͐  ὡ ▓˭ Ӌѱѻ. ḕᴛ ⁴͙⁄Ἄ LLM ╪ Ϯ╬ ᵙ╥ ╥Ḉᵑ אַ ♩◑ ⅝ל ╥ ̆ ̕ᴐ ҥ╪ ⁄ 

⁷˺  ὡ ▓Ѥ ͙ѫ╪ ḛ Ӌѱѻ. 

⅝ ѱ‡Ѥ җ ╪Ữתּ⁪  ҥ╪ ᵑ ─ ͙‫  SQL -query ֞Ѥ Python ӥ ᵑ ▬Ἓ  ⅝ ′╪ LLM ̓ 

ҥ╪  ̯ⱳᵑ ╪ ̆ " ᵙ  Ӯ͕╪ B30 Ṓѻ и╘ ͐ ᵙ  ̯ⱳᶹ╙ ᶛӎ ῷ  Ṩ ᵑ 

́ụ" Ѥ ▀ḙ♠╬ Ḣᾏ╖ᴛ ▬‰╙ ̑ᾏ  ὡ ▓ᾋѱѻ. ᶛҨ╘ ᵙ╥ ╥Ḉᵑ ╬ᾏ ̆, ͙ ́ʺ ▄╙ ὡ 

▓Ѥ ᴛ ṉ ̆, ҥ╪ ᵑ ̆(͎ᴹ  ḓ ṉ ), ꜙ ˺̓ᵑ ḙ ѱѻ. 

ᶷἌ, , ᴛⱡ  ᶛҨ╘ Ḿ  ()╖ᴛ ṉ Ӈ‡ ҥ╪ ḽ╪ᾅ⁄ ♇◑Ӌѱѻ. Ợ↔▫ʺ ֿפᶷ╙ ᶔ 

ᵙҵ Ḿ ᴛ ṉ Ӈ‡ ᾎᾅ ╪ ʺ◑ ̕ᴐἛ╪ и╘ ҥ╪ ᵑ ᾋѱѻ. ╪ᵑ  LLM ╘ ▫  ᾋӈ 

ᶛҨ ᾋ╪ ϥϱ  ╪Ḉ Ϯ גᾏỎᵣ ῷѱתּ ϱ ᾒⱠ ͙‰ ҥ╪ ⁄ҵ ╥Ⱶ  ὡ ▓ᾋѱѻ. 

ˠἒ Ṫ‒⁄Ἄ LLM ⅝אַ ◑ʺ ╥ ӥᵑ ỸἛ עϮѤ ᴛ͎ אַ ♩◑   ὡ ▓ѻѤ ♩░ѱѻ. 

͙ὥ ▬‰╙ ᴛ͎מᵾ⁄˭ ♣Ҁ Ѥ ҍᾐ ♣ᶷʺʺ ▫⁷‡ᴛ ▬‰╙ ἒᶘ ᶔ ᶛҨ╪ ⅝  

ӥᵑ ỸἛ ⁴ ᴛἝᾅ ▫ҿ  ӥ ỸἛ⁄ Ợ↔  ὡ ▓ᾋѱѻ( ⁄Ἄ ṓỢ ⁴). LLM -

ᶛҨ╙ Ợ↔ ᶔ ᴛ͎מḒ⁄ ҍ  ѱᾅ ᴛἝᾅᵑנᾏ╪ ′Ѥ ♣ᶷʺҵ Ợ╥ ẋּתּ ╘ͤ 

▫ҿ ̆ ˌἐ Ѥ ҥ ͙⁴  ὡ ▓ᾋѱѻ. 

 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.3-2 LLM ╘ Ợ↔▫ʺ ᴛ͎מḒ ͙ὥ ′╪ҵ ӥᵑ ▬Ἓ ̆ ˺̓ᵑ ╙ὡ ▓Ѥ ͙ѫ ╙‫ 

Ⱡ̑ ѱѻ. 

2024 Ц SAP╥ ∟╖ᴛ ≢╪ ӥ ᵙἌ ʺ Ḉ̰⁄Ἄ ⁷ᵰ  10 • Ҁױ ╪Ữ╬ ͙‰╥ ̆─ 

▐∟ 300 ᶘ╙ ҍỮ╖ᴛ ᾒᾎ  ⁷̯[36]⁄ ӻᵎᶔ, ̆ ─ ▐∟╥ 52%̋  ҥ╪ ᵑ ṪἍ ̆ 

╥Ợ˺♬╙ ─  ̾◑ Ợ ╙ Ⱡ̑ Ѥ ҥ AI()ᵑ ᾐᴧ ѻ̆ ╞҆ ᾋѱѻ. ֞ ѻᵐ 48%Ѥ AIᵑ 

Ợ↔ ⁴ ╪♣⁄ Ὸ ᶣ תּ  ─ ╙ Ὸ ̆, 47%Ѥ AIᵑ Ợ↔ ⁴ ҍΌ╙ Ⱡᾎ ѱѻ. ֞  

40%Ѥ ᾐⱠ  ˌḛ, ₉ụ ́ , ᾎ◑ ⱳỢ⁄ AIᵑ ↔ ̆ ▓ᾋѱѻ. ╪ ⁷̯Ѥ ֞  ╞҆▫╥ 

39%̋  ▀̓ ứ╥ ͌ ╪ ˌἐӇ‴ѻ̆ ҆ ̆, 38%̋  ♬ᾐ ˠˆ╪ ˌἐӇ‴ѻ̆ ҆ ╖ᶒ, 31%̋  

ᾅ ᴆᾅ ὡר╪ ϻῷⱭѻ̆ ҆ Ѥ Ӯ AIʺ ˌ╬ Ỹ ⁄ Ḉ Ѥ ͗♬♠╬ ₅ ҵ 

Ṓ⁴ל‴ᾋѱѻ. 

Ϯ ͎ ˆᴏױ͎  ͙ѫ⁄ҵ Ṭ̯ ̆ LLM ╘ ⁴♣  ╥ᾏ♠╖ᴛ Ợ↔ Ѥ ˦╪ ַא⅝  ҵ̯░ѱѻ. ѻᵐ 

͙ὥ̓ ᵡ ' ─ϮѤ ἵ אַ ᶷⱠ בᴛ ́ʺ ▓ᾋѱѻ. ʺ◑ ◄ ῼᴎֿתּʺ ʻ'╖ᴛ, ᶛҨ╪ ͎״ӭ  ᵣתּ

Ợᾒ̓ ѻᵐ ҆╙ ▫ᾐ ▓˭ ϿйѤ ˿↕░ѱѻ. ӻגἌ ᶛҨ╪ ‡Ԑ ҥ╪ ₮ ҥ╪  ᶛҨ╙ ₡ᵆ ′╪ 

Ἅ  ὡ ▓Ѥּת, ᵙᵑ ‡֒˭ Ἅ Ѥּת, ‡Ӱ⁄Ἄ ♬Ṓᵑ ╪ ╙Ӯ ᶛҨ╥ ▬ҿ Ḣᾏ ת‫Ѥּ Ѥ ˦╪ 

⅝אַ ѱѻ. ֞  LLM ᾏ╘ ̪┴ ϳתּ ╥ ᴛ Ⱡ Ӈᶒ ΩṨ ҥ╪ ₮ ⁷˺Ӈּת Ώ╖ᶔ ᶛҨ╪ ◓╥ ͋Ḹ, 

̋ ,ר ˶ ֞Ѥ ͙ὥ╙ ̆ᴎ ᶣ תּ  ὡ ▓ѻѤ ♩╙ ͙•  ⅝ʺ ▓ᾋѱѻ. 

ױ╪  ᶷⱠ⁄ ҍ  ˺ ╘ Ḿ  ҥ╪ ḽ╪ᾅᵑ ♬͙♠╖ᴛ ‰ҥ╪ ̆, ̕ ᴐ ἵᾅ⁄ ⁷˺  ⁄ᶷפֿ ,̆

ҍ  ҆ṉỎ ῷѱג ̪┴, ▬‰ ̕ᵙ, ─  ᾏṊ, ♠  ₪Ἢ ⱠΌ, ᴛⱡ  Ἓ̓ ᶛѱ ᵠ⁄ ἐⱠ♠╖ᴛ 

ҥ╪ ᵑ Ợ↔ Ѥ ▫═ AI -⁄╪♣ ᵑ ˌḛ Ѥ ˦░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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LLM -╬ ╪ᾅᴛ╥ ♣ ╘ Ѿὣ  ͙ὥ♠ ᾐ╪ ῷѷѱѻ. Ợ̓ז ҥ╪  Ợ╪╥ ◑Ṉ╙ 

′ Ѥ ױѻ▐╥ ♣ ░ѱѻ. Ἄᴛ ҍ ӭ ὺ˭ ♬Ṓᵑ ѻᴴᶔἌҵ ♬ ̆ ˤּשӇᶒ ᾒ  

ʺѫ  ˺̓ᵑ .ὡ ▓Ѥ ѫᴏ░ѱѻ ╙‫ 

ױ╪  ҵ̯ᵑ ѻᵐ ͙ ‰Ṓѻ ▀  Ợ↔ Ѥ ͙ ‰╘ Ữ҉  ˿ ☺ ↕─ᵑ Ṓ  ὡ ▓ᾋѱѻ. ⁴͙⁄Ѥ ҥ╪  

ṪἍ⁄ ẖᵎ˭  Ἕᾅ ̆ ṓ◌ ᶷ⁄ ҍפֿ   ҆╙ ẖᵎ˭ ╙ ὡ ▓Ѥ ͙ѫ╙  ▬‰ ἶҵᵑ и╪̆ 

ẋ↔╙ ♥ˁ ᶒ Ӱ▫╬ ἹᴴἪ╥ ֿפ╙ ˌἐ Ѥ ˦╪ Ӌѱѻ. ּתᵣ ̆ᴎ ‒  ṒΌ ᶷⱠҵ 

▓ᾋѱѻ. ג↕ӥ ͙ḙ LLM -Ἄẋᾅ╥ Ợ↔╘ ҥ╪  ┬ ╥ ─ ̓ ̕ᴐӉ ὡ ▓ᾋѱѻ. ӻגἌ 

ⱳֹו⁄ἌѤ ♬Ṓᵑ ₰Ṉ ˭ Ṓ ̆ Ⱡ‡ ᶔἌ ▫  ╬ ᴛ ⁄ג ᴛ LLM ҵ̯ᵑ Ḥ  ὡ ▓Ѥ ҍ  

ἹᴴἪ╙ ♩♩ җ ᵤ╪ ̆ ▓ᾋѱѻ. 

ḇʾ  ở Ң╧ › ᴘ  LLM ở↑ 

2022 Ц ╥ -LLM ╥ Ӯ◑╖ᴛ ╬̑ ּתѫ ˌḛ╥ Ựᴛ⇔ Ѿ́ʺ ⁸ᴕᾋѱѻ. ͎ױϮ ╪ױ  ᶛҨ╪ 

Вᵙ ӈ ֹו , Ợ ̕ᴐ ҥ╪ ₮ ᵙᵑ ג↕ӥᴛ ♣Ἶ Ѥ ˦╪ ‬ᵡϮ Ό♣ ҉♬ Ѥגʺ  

 ⁄ӥ ͙ḙ …‡ ᶛҨ╘ ᾐ ͙ᴜ̓ ‰ᴛӥӈ ᶷἌᵑ ἌḲ↕ג ╥ᶷ╪ Ⱡ͙Ӈ‴ᾋѱѻ. ҍṨṪפֿ

♇◑ ͙ ԅᶷ⁄ Ḋˁ  ♬Ṓᵑ ѻᴴѤ ͙‰╥ ˿↕ ╪Ѥ AI ҵ░⁄ ᾔʻ  ◑ ᶹ╪‴ᾋѱѻ. 

╪ ᶷⱠ⁄ ҍ ἶ ʺѫתּ ◑ʺ  ̆ бᵙ♠╬ ˺ ₡ ϮѤ אַ   ἵᾅ LLM ╙ ͙‰ IT ╬  ג

Ͽ⁄ ᴛ ᴛ Ḥ Ѥ ˦░ѱѻ. ᴛ  ᶛҨ╘ ג↕ӥ Ἄẋᾅ₮ Ҁᵙ ╬ С ⁷˺ ′╪ 

▬ҿ ̆ ҥ╪ ᵑ ΩṨ ἌḲᴛ ♣Ἶ ♣₰ Ώ╖ᶒ ͙‰╪ ♬Ṓᵑ תּ  Ⱡ‡  ὡ ▓ᾋѱѻ 

ʺ◑ ꜜ╘ ˌḢ  ᶛҨ[₡  ἵᾅ LLM]╘ ◓ ὅ  ᶛҨ[ChatGPT, 

Claude]̓ Ἓѫ╘ ẋᾌ  .ᾋѱѻ[77]▓ ╪⁷תּ ╥ᵣ – 1Цתּ

- ẋ₅ᵙ ⁷̯ ͙̕╬ Epoch AI╥ ὡἍ ⁷̯∟, Ben Cottier, 2024Ц 

↔Ἄ Ợ⁄תּ ╪ὥ Ợө͙ ⅝ל  ὡ ▓ҵᴜ LLM ╙ Ⱡ̑ ͙ ᾎ▬ ᾋѱѻ. Meta╥ ₡  ἵᾅ LLaMA 

ᾎᵙּנ₮ ẖᵎ˭ Ἓ◑ ̆ ▓Ѥ ַ̰א╥ DeepSeek ᴛⱡ Ѥ ˌḢ  ῷ ᴛ╥ ♣ ╙ Ṓ⁴לѤ 

Ợᴗ░ѱѻ. ╪ө̓ Ζ Ḉᾅ פ ♩ҵ Ҷ(Falcon) ̓()ו ╥ Ⱡ–⁄Ἄ Ḻ‡ϱ ˆᴏ  ᶛҨ╙ 
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ᾎ ᾋѱѻ. ╪ױ  ╪ѱἨ ẄѤ ͒ᴛḶ AI ╥ ˌḛ╙ ʺἶ ╙ Ỏᵣ ῷѱג ˌ╬♬Ṓ Ṓ ⁄ Ḋˁ  

͙‰ө⁄˭ ҶᵞἛ, ┬⁷Ἓ ḓ ṒΌ ͋♬ רὡᵑ ─  ᾒֿפ♠╬ ҍΌ╙ Ⱡ̑ ᾋѱѻ. 

͙‰ ˿,  ˠἒ ‰́⁄Ἄ ҥ╪  Ṓ Ѥ Ѿὣ  ╥Ἓ╥ ᶷⱠʺ ῷѱר ♬͋ גὡ╥ ᶷⱠ░ѱѻ. ░  

ᶷἌ, ˸ ♠Ἄ, ҵᶔ, ͙ Ḍ Ἄᾐ╙ ѻᴴѤ ▬‰⁄Ѥ  ˶  Ⱡʺ ⅝ ѱѻ. ḕᴛ ╪ױ  Ữ ⁄Ἄ ᴛ  

LLM ╘ ҥ╪ ʺ Ợ ˿́ Ͽ⁄ ┬ּתӇҵᴜ ⅝  Ṓּש╙ Ⱡ̑ ѱѻ. 

 

͎ᵝ 3.3-3 ᴛ  ᶛҨ╘ ₰Ṉ  Ⱡ‡₮ ṒΌ╙ Ⱡ̑ Ѥ ḙᶔ, ג↕ӥ ͙ḙ ἹᴴἪ╘ ʼ  

̓ ▫ҿ ‰ҥ╪ ᵑ Ⱡ̑ ѱѻ. 

ᴛ  ₡ ἵᾅ╥ ל⅝ ╪♩ LLM: 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 ҥ╪ ⁄ ҍ  ₰Ṉ  Ⱡ‡. ᶛӧ ♬ṒѤ Ợ ϿṨ⁄ Ṓ̕Ӈḃᴛ ᶴѾ  Ἕᾅ₮ ҥ╪  ┬ ╙ 

Ḣּת  ὡ ▓ᾋѱѻ. 

 ₡ ╬ .ҿ▬ ╬ג С ⁷˺⁄ ╥Ⱶ ╬ Ώ╖ḃᴛ ̆ᵞӈ IT תּ ⅝אַ  ⁄ג ѱѻ. ֞  Ⱡ◓Ϯ 

◑Ѿ ′Ѥ ⇔₅╙ Ṓאַ ӥ Ἄẋᾅ Ѿ ᾎ⁄ҵ↕ג ѱѻ. 

   ᵙ ╪Ἢ ┬⁷Ἓ. ╪ ᶛҨ╘ ᾅ  ỸἛ, ҥ╪  ṪἍ, ᴛ͎ע ӥ ▬Ἓ, Ӱ▫╬ ּת∟ ḓ 

ẋּנѱᾅ ᴛἝᾅ ̕ᵙ⁄ Ợ↔  ὡ ▓ᾋѱѻ. 

 ͙‰ ᶜ ⁄ ҍ  ♠╞. LLM ╘ ϿṨ ᶷἌ⁄ ҍ  ̪┴╙ Ḛ╙ ὡ ▓╖ḃᴛ Ợ ‰ᶴ╥ Ἓ̓ ‰́ 

Ἓ╙ ̆ᴎ  ὡ ▓ᾋѱѻ. ᴛ  LLM ╘ CRM, ERP ֞Ѥ BI פ  ⁄ ⁷˺ ⁴ ̆ˍ ᵙ ṪἍ, 

Ṓ̆Ἄ ▬Ἓ ֞Ѥ ᴈӥ ₉ ╙ ▫ҿ  ὡ ▓ᾋѱѻ. 

♣  Ợ↔▫ ╪  Ἕᾅ  ὡ ▓ҵᴜ ἌḲ⁄ DeepSeek╥ ᶴᴮ ₡  ἵᾅ ᶛҨ -R1-7Bᵑ 

Ḥ ᶔ ∩ 1000 Ҁױ╥ ẋ↔╖ᴛ ChatGPT ֞Ѥ Claude ₮ ˉ╘ ג↕ӥ API ╥ ⁷ʼ 

⅝͔Ṓѻ ♇ᴒ  ὡ ▓╖ᶒ ͙‰╪ ҥ╪ ᵑ ₰♣  Ⱡ‡ ̆ ╬ С╖ᴛ╥ ♣Ἶ╙ ′ ᶒ 

GDPR ˉ╘ ͋Ⱡ ⅝ˠ╙ רὡ Ѥ ҥ ҵ∑╪ Ӌѱѻ.  

ѻᵐ ‰́⁄ἌѤ ╪Ḉ ᴛ  LLM()╪ ▫ҿ ⁄ ҍ  ♪͐ Ḣᾏ╙ ḕξ̆ ▓ᾋѱѻ. ּת∟ Ἄẋᾅ⁄ἌѤ ẍḴ  

̆ˍ ᶷ╥⁄ ╞҆ ⁴ Ữ҅∟╥ ‰ᶴת ╙װ╪̆ ▓ᾋѱѻ. ╬Ợ ṨἌ⁄ἌѤ ╪ᴏἌᵑ ṪἍ ̆ ♠  

Ṓ▫ᵑ ἐṊ ѱѻ. ╪ ᵾᾅ⁄ἌѤ Ợ↔▫ ҥ╪ ᵑ Я ╬ˌ Ώ̆ תּ ӈ ⱠΌ╙ ỸἛ ѱѻ. 

ˠἒ Ṩᶷ⁄Ἄҵ ẋᾌ  ̓ʺ ͙ҍӋѱѻ. LLM ̓ ᴛⱡ  ҥ╪  ḓ ר╥  ҘṪ⁄ ᶷἌ ▬Ἓ 

ἶҵᵑ и╪̆, ˸ ♠Ἄ ▬Ἓ̓ ₉  ẋ↔ ṪἍ╙ ▫ҿ  ὡ ▓ᾋѱѻ.  ̯ⱳ ӈ ╪ẇ ḓ ҥ╪  

ᴆ▐̓ Ζ LLM ╙ Ợ↔ Ѥ ˦╪ ┬ᵬ  Ṫ‒ᴛ Ԏ₡ᵎ̆ ▓ᾋѱѻ. 

ở ϼ AI ╢ ᶘӤ ̻  Ḑ ■  LLM ḡ  ḟḶ 

ᾐ ҵ̯ᵑ Ợ↔ ᶔ ͙‰╘ Ѿ ᶙ ᾎʼ ᵣ⁄ ҍ͋ᶛ …‡ ᶛҨ(LLM)╙ ᴛ ⁄ Ḥ  ὡ ▓ᾋѱѻ. ╪ᵑ 

 ҥ╪ ₮ ╬ ᵑ ₰Ṉג ˭ Ⱡ‡ ⁴ ΩṨ ג↕ӥ Ἄẋᾅ⁄ ҍ  ╥ⱵἛ╙ ′ ̆ ♬Ṓ ┬ ╥ 

─ ╙ ἵ  ὡ ▓ᾋѱѻ. ╪ ἹᴴἪ╘  Ḋˁ  ᴛⱡ  ʊ ἌϮ Ữ‰♠╖ᴛ Ḋˁ  ҥ╪ ᵑ ѻᴴѤ 

ⱳֹו⁄ ♠ ѱѻ. 

▬‰̓ ᵙἵᾅ⁄ ӻסּ גᾎ Ợ↔ ʺѫ  ἹᴴἪṨ  Ṓѻ ┬⁷ ̆ ◑ ʺѫ  ῷ ⁄ ╪ᵎּ͙ͥת 

ѻ‚  Ḥ  ᾎϮᵙ₡ᵑ Ợ↔  ὡ ▓ᾋѱѻ. ʺ◑ ή⇔ ҵ̯ ַא ϮѤ ͤ╘ ͙ὥ ּתᾏ╪ ′‡ҵ ᵚ  
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Ḵ╖ᴛ …‡ ᶛҨ╙ ᾒ  ὡ ▓Ѥ Ollama░ѱѻ. Ollamaᴛ ẖᵎ˭ ᾎ▬ ͙: 

1. ̑ᾏ ⌠Ợ╪ (ollama.com )⁄Ἄ Ợ↔ ַ₅⇔ ╬א Ⱡ(Windows/Linux/ ᵱ OS)↔ Ḥ ╙ 

ѻ⇔ᴛӥ Ἕ⅝. 

2. ᶘᴖת╙  ᶛҨ╙ ἒ ѱѻ. ₉ᵑ ө‡, Ḉᾅ  :↕˿ ╥ᶛҨ ו

Ḉᾅ ׳ ᵡג₤  ו

3. ᶛҨ╙ ᾒ  ⁄Ѥ ḈВ╙  ᾅ  ᵙᵑ ṒϿ˞Ϯ ѻᵐ ҵ̯⁄  ὡ 

▓ᾋѱѻ. ᶛҨ╙ ᾒ ̆ ᵙᵑ ᾒ ѱѻ: 

Ḉᾅ ׳ ᵡג₤ 100mm Ўẋ╥ Ἅ̆ Ṓӥ ᵢ╪ Ṉ╙ ἒ" ו Ѥ ▬‰⁄ ⅝  ᶛӧ ᵙἵᾅᴛ 

́ụ╙ ᵣӥѤ Ḣḹ╘ ᶴ″░ѱͥ?".  

╫ὢ  ᾎʻ♠ ˿⁄Ἄ ▬‰ Ѥ ˦╙ ἐ Ѥ Ṫө╙ ─  ChatGPTᵑ ⁷Ữᾎ Ѥ ╬ ╪ᾅᵑ ˇ  

ᶴᴮ   ᵙ ╪Ἢ╬ LM Studioʺ ▓ᾋѱѻ 

 ̑ᾏ ⌠Ợ╪ (lmstudio.ai)⁄Ἄ Ḥ  ᵑ ѻ⇔ᴛӥ ⁴ LM Studioᵑ ἒ Ἕ⅝. 

 ͙ṕ Ⱡ̑ ᴛ͎ᵑ  ᶛҨ(₉: Falcon ֞ Ѥ GPT-Neo-X)╙ ἐ ̆ ѻ⇔ᴛӥ ѱѻ. 

 ChatGPT ᵑ ⁷Ữᾎ Ѥ ֹ̕ו♠╬ ╬ ╪ᾅᵑ  ᶛҨ̓ ▬‰ ♣₰ ᵣתּ  

תּ Ӈ‴ᾋѱѻ. 
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͎ᵝ 3.3-4 ╬͙ ▓Ѥ ᴛ  ₡  ἵᾅ LLM -ᶛҨ ẋ̪. 

ᶛҨ ἐ ╘ ἶҵ, ♬ ҵ ḓ Ợ↔ ʺѫ  ӥ≢‡ ͙ѫ⁄ ҍ  ⅝̯ Ợ ⁄ ӻג Ҁ︡גѱѻ(͎ᵝ 3.3-4). 

Ḉᾅ ╪ḓ ḕ (7B )ו  7B₮ ̄ ╘ ἵ  ɒ Ҩ╘ ̋ ṇ⇔ ▬‰̓ ɒ ḕ▀ ◑ ⁄ ♠ ᶒ, Ӷᾎ ( -V3)₮ ̄ ╘ 

ˆᴏ  ᶛҨ╘ Ữ҉  ́ụ ᵙἵᾅʺ ⅝ ∟תּ ᵑ‡… ױᵣ ̆Ἓѫ̓ ⁴תּ ѱѻ.  ᶙ Ц ҿΌ LLM 

ᾎ◑╘ ẖᵎ˭ Ἓ◑  ˦ ╪ᶒ, ♩♩ җ ̋ ṋ̆ ӈ ɒ Ҩ╪ Ӯ◑  ˦ ░ѱѻ. ɒ ӧ ╬ʼ ()ᵑ ̖ Ѥ 

Ḹ↔ LLM ҍᾐ ꜗ╘ ₅⁵╥ ♣ᶷ ּתᾏ╖ᴛ ᴐӈ ᶛҨ╪ Ӯ◑  ˦░ѱѻ. ₉ᵑ ө‡ ⁪ּתѱ‡ᵠ ́ụ, ɣ ἒ 

˸♠ ֞Ѥ CAD ᾏ╥ ҥ╪ ᵣ╙ ᵙ ҵᴜ ἒ́ӈ ᶛҨ╪ Ӯ◑  ˦╖ᴛ ₉Ữ  ὡ ▓ᾋѱѻ. ╪ױ  

♣ᶷ ӈ ɒ Ҩ╘  и╘ ᾐᴧἛ̓ לⱠ⁄ ҍ  ͤ ⅝אַ ʺ╪  ♣ᶷ ˿⁄Ἄ җ ẖᵎ̆ ♬ ᶒ Ό♣ ˭ 

Ợ↔  ὡ ▓╙ ˦░ѱѻ. 

ᴛ  LLM ╪ ᾎ▬Ӈᶔ Ợ╥ ♬ ‰ᶴ⁄ ᵭ˭ ⱳ♬  ὡ ▓ᾋѱѻ. ╪ᵑ ─  ϿṨ ᶷἌ, ͙ ὥ ּת , ́ –Ἄ 

ᵟ ֞Ѥ ᴛⱡ  ᶷἌ⁄ ҍ  ᶛҨ╙ ʺᴛ ᾋᾎ Ѥ ḈἝ ⱳ♬ ͙ḹ╪ Ợ↔Ӌѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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RAG: ּקѨ  LLM -͖‭ Ң╧ ›  Ἒᾂ  Ὕ ▐ѡ „ᾋᾂ  

ẋּנѱᾅ⁄Ἄ LLM   ᵙ ╪Ἢ╪ ֿב Ѥ ѻ╛ Ѿ́Ѥ ᶛҨ╙ ᾒⱠ ᾒᾎʼ ͙‰ ҥ╪ ₮ Ѥ 

˦░ѱѻ. ╪ ♪͐ Ḣᾏ╙ RAG(ʕ ự ּשˆ Ἕҍ) - ˤự ּשˆ Ἕҍ̆ג ѱѻ. ╪ ῷ ⁄Ἄ …‡ ᶛҨ╘ 

Ѿὣ  ҍ  ╬ ╪ᾅʺ ῷѱג ᶷἌ, ҵᶔ, ҥ╪ ḽ╪ᾅᵑ ự ̆ Ữ ⁄ ᵭѤ ♬  ҆ṉ╙ Ⱡ̑  

ὡ ▓Ѥ ṕ˶♠╬ ּתѫ  ‡ᾎᾅ ʺ Ӌѱѻ. 

RAG╥ ʺ◑  ◑♩╘ ᶛҨ╙ Ợ♣ ᾋ  ⅝ ′╪ Ợ ϿṨ ҥ╪ ᵑ ↔ ᶔἌҵ ♬Ṓ 

ᵙ╥ и╘ ♬ ҵ₮ ┬⁷Ἓ╙ ┬ּת  ὡ ▓ѻѤ ♩░ѱѻ. 

RAG ͙ὥ╘ ӎ ʺּל ת⅝ ̯Ἓ ⅝ἵᵑ ˺ ѱѻ: 

 ˤự: ╪ ᶛҨ╘ ᶷἌ, , PDF - ▀, ҵᶔ Ӯ ҥ╪  ♇◑ἵ⁄ ⁷˺ ⁴ Ợ↔▫ʺ ⅝  ҍᴛ ̕ᴐ 

♬Ṓᵑ ˤự ѱѻ. 

╪ỸἛ: ӈ ҥ ˆשּ  ᵑ ͙ḙ╖ᴛ ᶛҨ╘ ᵙ╥ ᵱ̓ד ὡἛ╙ ̆ᴎ ⁴ ♬ ̆ ♬Ṓ⁄ 

░ʻ  ҆ṉ╙ ỸἛ ѱѻ. 

RAG ּת∟╖ᴛ LLM ╙ ᾒ ᴎᶔ, ӻג‒  ᶙ ʺּת Ѿ́ʺ ▓ᾋѱѻ: 

 Ң╧ ⅝ :Ẉכ   ᶷἌ, ҵᶔ, Ợ‚, ᵑ ὡ︡ ѱѻ. PDF ⁄Ἄ Excel ⁄ ╪ᵎּ͙ͥת ѻ‚  

ᾏ̓ ̯ⱳᴛ Ӈ‡ ▓╙ ὡ ▓ᾋѱѻ. 

 ╩ңᾔ Ḑ ḻ : LlamaIndex ֞ Ѥ LangChain̓ ˉ╘ ҵ̯ᵑ Ợ↔ ⁴ ҥ╪ ᵑ Ḿ  ╖ᴛ 

ṉ ⁴ ᾅ  ⱳʻ ʼ╥ ╥Ḉ♠ ᵠ ᵑ ╙ ὡ ▓ᾋѱѻ(Ḿ  ҥ╪ ḽ╪ᾅ ḓ CAD ᴛⱡ ᵑ 

 ҍ͋ᶛ Ḥ⁸╙ Ḿ  ╖ᴛ ṉ Ѥ Ḣḹ⁄ ҍ  ▫Ἕ  Ͽ↔╘ 8Ṩ⁄Ἄ ⱳ Ἕ⅝). 

 „ᾋᾂ ᶴוֹ ˪‹ ͖: ҥ╪ ʺ ‰ᴛӥӇᶔ ᶛҨ⁄˭ ֿפᶷ╙ ᶔ ╬ С⁄Ἄ ὡ︡  

▀ḙ♠╬ ּתᾏ╪ ῷѳ ͙‰ ᴆ▐√  Ͽ⁄Ἄ ҆ṉ╙ ˤự ѱѻ. 

 Ợ⁄ ́–Ἄ, ּת , ˸ ♠Ἄ ḓ ʺ ♇◑ӈ ˠἒ ◑_docs җʺ ▓ѻ̆ ʺ♬  Ṓ˳ᾋѱѻ. ╪ᾮ 

ᾅ ᵞ (͎ᵝ 3.3-5)ᵑ Ợ↔ ⁴ ╪ җᵑ ᾅ ̆ Ḿ  ╬Ҧᾗ╙ ̯ ᶔ ʻ ᶷἌʺ ᾅ ╥ ╥Ḉ♠ 

Ͽ↔╙ ḙ₅ Ѥ Ḿ  ︡ ╖ᴛ ṉ Ӌѱѻ. ╪ᴅ˭ ᶔ ᶷἌʺ ▀ꜙ╥ '╥Ḉ ּתҵ'ᴛ ṉ Ӈ‡ ᶛҨ╪ 

═♠╖ᴛ ự ̆ ↔‡₮ ̯ᶷ Ợ╪╥ ⁷˺╙ ╙ ὡ ▓ᾋѱѻ. 

₉ᵑ ө‡, ɒ Ҩ╘ ˠἒ ◑╖ᴛ╥ ▫◓ ḤἾ̓ ̕ᴐӈ ́–Ἄ ἠἪ⁄Ἄ "ḙ "̓ "Ṭᵣ"╪גѤ Ѿ‡ʺ ꜙꜙ 
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ḛ˸ӈѻѤ ˦╙ "͙•" ѱѻ. ͎׳ ѻ╛ "ḙ  ͙ʼ╘ ‡֒˭ ӇϮ⅝?"₮ ˉ╘ ֿפᶷ╪ Ϯ₡ᶔ ѻ╛̓ ˉ╪ 

ҍ҆ ѱѻ. (͎ᵝ 3.3-5 - ӥ 11 LLM - (ת ╘ ϿṨ ᶷἌᵑ ṪἍ ̆ ♬  ♬Ṓᵑ ῷϿ‡ ᶛӧ ͙‰ 

▀╥ Ͽ↔╙ ▄̆ ╪  ὡ ▓Ѥ ּתѫ  ẋἌ ᴀ ▬ҿ ѱѻ. 

 

 

͎ᵝ 3.3-5 LM ╘ Ợז╪ җᵑ ⁸̆ ⅝  ᶷἌᵑ ˤự Ѥ Ḣᾏ̓ ┬Ợ ˭ ▀╪ ▓Ѥ 

җᵑ ▄ᾋѱѻ 

╪ ӥѤ Python╪ ἒ ӈ ᶛӧ ⁄Ἄ ᾒ  ὡ ▓ᾋѱѻ. ѻ╛ ◑⁄Ἄ ╪ᾮ̓ IDEᵑ Ợ↔ ⁴ 

ӥᵑ ᾒ Ѥ Ḣḹ⁄ ҍ  ▫Ἕ  ἒᶘ ˳ᾋѱѻ. 

LLM ╥ ᴛ  Ḥ Ѥ Ѿὣ  ᴈӥʺ ῷѱג ṒΌ̓ ┬⁷Ἓ╙ ַאᾎ Ѥ ͙‰╙ ─  .ἹᴴἪ░ѱѻ ♠ר♣ 

ᵣ ᴛתּ  Ợ ⁄Ἄӧ ₣ג╬ ἹᴴἪ╙ Ợ↔ ӧ LLM()╙ Ḥ Ѥ ˦╘  Ѿ́⁄ Ṭ̓ ѱѻ. 

LLM ͙ѫ╙ ᾒⱠ ‰ᶴ⁄ ♠↔ ᴎᶔ ͙‰╘  ╞҆╙ ὡᾐ  ὡ ▓╙ Ỏᵣ ῷѱג ỸἛӈ ᴛֹו╙ ӥ 

ᴛ ♇◑  ὡ ▓Ѥ ҵ̯ᵑ Ợ↔ ‒ ᶒ, ╪Ѥ LLM ╙ Ợ↔ Ѥ ᾅ  ΩṨ⁄Ἄ ᾒ  ὡ ▓ᾋѱѻ. 

╪Ѥ ἹᴴἪ╙ ◑  ԅ ַא⅝ ҥ, ♠♥ ˭ ̯Ἓӈ ᴛἝᾅᵑ  ╬ּ̑תѫ ˌḛ()╙ ⁴ױ ᴛⱡ ⁄  

Ḵ⁄ ֞Ѥ Ợ ♣ ⁄ ♠↔  ὡ ▓ᾋѱѻ. 

ױ╪  ᵱד⁄Ἄ ♠  ˌḛ ˿(IDE)╥ ἐ ⅝אַ ╘  ⁵ ╙ ѱѻ. ᾐ ᴛ͎מḒ ҵ̯ᵑ Ợ↔ ᶔ 

LLM ͙ḙ ἹᴴἪ╙ ˌḛ  ὡ ▓╙ Ỏᵣ ῷѱג ͙Ⱶ ẋּנѱᾅ ᴛἝᾅ⁄ ⁴ ▫ҿ ӈ ETL -

╪ ♣ ᴛ╖ ╬ג  ὡ  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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◑ 3.4.  

ILM ∙קּ ╖ ѡ ῳ╧ӭ„ Ḑ  ᴘ͋כḏ Ṇ˼ ở  

IDE Ἅ : LLM ᾏ ṥ  ẈּכѮᾂ ἶᴱἧּ͢ק 

▫ҿ , ҥ╪  ṪἍ ḓ ╬̑ ּתѫ╥ Ἕ́ᴛ ְ‡ө ԅ,  ҍ͋ᶛ …‡ ᶛҨ(LLM)ᴛ ▬‰  ԅѤ ₤ḕᵐ 

 ˌḛ ˿(IDE)╙ ἐ Ѥ ˦╪ ַא⅝ ѱѻ. ╪ IDEѤ ᴛ  ₮ Ợ Л √  Ͽ⁄Ἄ LLM ╖ᴛ 

ỸἛӈ ӥʺ ᾒ ӇѤ ל⅝ ▬‰ ҵ̯ʺ Ӌѱѻ. IDE╥ ἐ ⁄ ӻג ▬‰╥ ╥Ἓ╪ ˺♬Ӊ Ỏᵣ ῷѱג 

ᾒ ♠╬ LLM ᵙ⁄Ἄ ᾒⱠ ẋּנѱᾅ ᴛἝᾅ⁄ Ͽ◑ӈ ṕ˶♠╬ ἹᴴἪ╖ᴛ ‬ᵡϮ ẙᵙ ╪ҿ  ὡ 

▓Ѥּתҵ ˺♬Ӌѱѻ. 

IDE(  ˌḛ ˿)Ѥ ᴛἝᾅ ▫ҿ  ḓ ҥ╪  ᵙᵑ ─  ╥ ѻ↔ҵ Ẏӹ 

ẇᴜ░ѱѻ. , ᵬ , ӥᵜ ḓ ͙  ҵ̯ᵑ ӻᴛ Ṓ̕ Ѥ ҍᾐ Ϯ╥ ◑ ᴛ ▫ᵎ̆, ̆ ♬ ̆, 

ӥᵜᵠ ̆, ◓ᴮ╥ ֿפ╙ ╬ Ѥ Ӯ ᶛӧ ▬‰╙ ὡ  ὡ ▓ᾋѱѻ. ᴛ͎מᵾ↔ IDEѤ 

ӥᵑ ▬Ἓ ̆(ˠ ̓ ┬Ợ ˭ ҵᶔ ▬Ἓ), ▬‰╙ ᾅ ̆(ˠᶹ ᶛҨ ⱳᵞ), ₡ᵆᵑ 

̆(ˠ ⱳᶹ╥ ˆҵ ╬ Ӯ), ₰Ἓӈ ᴛⱡ̯ אַ  ᵑ ᾒ (︡ ᾎ⇔♣)  ὡ ▓Ѥ Ѿ▀ 

̑ʼ░ѱѻ. 

╬͙ ▓Ѥ IDE⁄ ҍ  ˌ⅝░ѱѻ: 

 PyCharm®(JetBrains)╘ Python╙ ─  ̂ ᴏ  ♣ᶷ IDE░ѱѻ. Ͽ◑ӈ ͙ ѫ╪ u ͙ ԅᶷ⁄ ᾔʻ  

ᴛⱡ ⁄ ♠ ѱѻ. ͎ױϮ ҍ  Jupyter ▀(IPYNB)⁄ ҍ  ͙ṕ ּת∟╘ ┬ᴮ Ḳ♣⁄Ἄᵣ 

Ⱡ̑Ӈᶒ Ṓ▫⁄˭Ѥ ╬ ╪ᾅʺ Ṩ҅ᾅױ∂ ὡ ▓ᾋѱѻ. 

IPYNB(╬ ן Ẅ ╪ᾮ Я ṩ) ◑▫ᵑ ʺֿב ▀╘ ӥ, ᾎʻ  ḓ ἒᶘ╪ Ѿ▀ ᶷἌ⁄ 

˺ ӈ ҍ  Jupyter® Я ṩ(͎ᵝ 3.4-1)╙ ─  ᾏ░ѱѻ. ╪ ᾏ╘ Ṓ̆Ἄ, ṪἍ() ḓ 

̪┴ ᾎϮᵙ₡ᵑ ▬Ἓ Ѥ ҥ ╪Ữ♠░ѱѻ. 

 VS Code®(Microsoft)Ѥ ẖᵎ̆ ┬⁷ ᶒ Ợ↔▫ ♬╥ʺ ʺѫ  ҵ̯ᴛ, ʃ ᴮ IPYNB ּת∟̓ ѻ‚  

Ⱡ̑ ╙╬͎ױ ѱѻ. Ṓ▫₮ ♣ᶷʺ ᶛӎ⁄˭ ♠ ѱѻ. GitHub Copilot ḓ …‡ ᶛҨ 

╪ὡ ▓‡ AI ḓ ҥ  ╙╬͎ױ  ̓  ᴛⱡ ⁄ ♠ ѱѻ. 

ד   Ь Ṧ - ᾒ ̓ ᾋ╙ ─  ̆♣♠╪̆ ╬͙ ▓Ѥ ἐ ░ѱѻ. Ѿ▀ ╬ ╪ᾅ⁄Ἄ ӥᵑ 
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▬Ἓ ̆, ἒᶘ╙ ʺ ̆, ˺̓ᵑ ᾎʻ  ὡ ▓ᾋѱѻ(͎ᵝ 3.4-1). ʺἒ╙ ẖᵎ˭ ᾅ ̆, 

LLM ╖ᴛ ▬‰ ̆, ◓  ʺѫ  ‒Ỹ ҥ╪  ṪἍ Ѿ́ᵑ ᵣӥѤ ҥ ╪Ữ♠░ѱѻ. ꜙἶἛ ḓ 

ᵙᵑ ̕ᵙױẄ╪ג ᴎᶔ Python ˿╙ ̕ᵙ ͙ ─  ᾎʻ♠ ╬ ╪ᾅ╬ Anaconda 

Navigator ᵑ Ợ↔ Ѥ ˦╪ ꜜᾋѱѻ. 

 

͎ᵝ 3.4-1 3.4-1 Jupyter Notebook  ╪ ─ ╙ᴛἝᾅ ỸἛ ╬ג  ʺ◑ ᵙ ̆ ╬͙ ▓Ѥ 

ҵ̯ ַא Ϯ░ѱѻ. 

 ̬͏ ׇṏ(Ǿ)(ḓ ͒ פ  (͎ᵝ 9.2-5))Ѥ ᶴᴮ GPU/TPU  Ἕᾅᵑ Ⱡ̑ Ѥ ג↕ӥ ͙ḙ 

Jupyter ╥ ҍΌ░ѱѻ. ᴛ  ἵ ≢‡ ἒ ʺ ⅝ ′̆ Ẅג↕♇⁄Ἄ ḕᴛ ▬‰  ὡ ▓ѻѤ 

♩⁄Ἄ ᾎ▬ ͙⁄ ꜜ╘ ἹᴴἪ░ѱѻ. Google ӥג╪Ẅ₮╥ ╙ ּת∟ ᶒ ͐⁄Ѥ 

Gemini(Google╥ LLM)₮╥ ҵ ּת∟ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.4-2 IDE ẋ̪: ל  Я ṩ ╪ ᴛἝᾅᵑ ỸἛ ╬ג Ѥ ʺ◑ ᵙ ̆ ή⇔ ҵ̯ ַא 

Ϯ░ѱѻ. 

IDE╥ ἐ ╘ ▬‰⁄ ӻג ѻᵓѱѻ. AIᴛ ẖᵎ˭ ▬‰╙ ᾎ▬ ̆ ᾘѻᶔ, Jupyter Notebook ֞Ѥ Google 

Collab╙ Ợ↔  ṒἝ⅝. ᾔʻ  ᴛⱡ ╥ ˿↕ PyCharm ֞ Ѥ VS Codeᵑ Ợ↔ Ѥ ˦╪ ꜜᾋѱѻ. ʺ◑ 

⅝אַ  ˦╘ ᾎ▬ Ѥ ˦░ѱѻ. ᾐ ҵ̯ᵑ Ợ↔ ᶔ ᾒ ╙ ᾐἶ ˭ ▬ҿ Ѥ ἹᴴἪ╖ᴛ ♣   ὡ 

▓ᾋѱѻ. 

─⁄Ἄ ἒᶘ  ᶛӧ IDEᵑ Ợ↔ ᶔ ҥ╪  ᵙ ╪ ӥ ẇᴜ ᶛӢ ╬(LLM סּ ,╬ג ⁄Ἄ ỸἛӉ ὡ 

▓╛)╙ ᵣө ὡ ▓╖ᶒ, ̒  Ѿ́Ѥ ₉ᵑ ө‡ Ἄᴛ ѻᵐ Ѿ́ᵑ ҅҉ ѱѻ: 

 ṪἍ ᾎϮᵙ₡, 

 ᶷἌ⁄Ἄ ♬Ṓᵑ  ὡ ▓ᾋѱѻ, 

 RAG⁄ ͙ḙ  ▫ҿ ╞҆, 

 Ṓ̆Ἄ ḓ ᾎʻ ᵑ ỸἛ ѱѻ. 

ᶛӢᾏ ̯ⱳ ҘṪ⁄ ʻ Ѿ́Ѥ ҥ╪  ᴛӹŸ ᵠŸ ṪἍŸ ᾎʻ Ÿ ˺̓ ϿṒϿ͙ Ӯ Ṋҵ╥ ẇᴜ╖ᴛ 

 ὡ ▓ᾋѱѻ. ╪ױ  ẇᴜ╘ ◓Ợ↔  ὡ ▓╖ᶒ, ҥ╪ ⁄  ỸἛ▫ ᴀ Ựᴛ⇔ ╬╖ᴛ ⱳ♬ ̆ 

ⱳᵞ  ὡ ▓ᾋѱѻ. 

̕ ,‡ѱתּ⁪ ᵙ▫ ḓ ṪἍʺ⁄˭Ѥ LLM ╖ᴛ ỸἛ  ὡ ▓Ѥ ӥ ᴛ ╥Ợ ˺♬ ᴛֹו╙ ᶷἌ  ὡ ▓Ѥ 

ʺѫἛ╪ ⁸ᵞѱѻ. ╪ ♪͐ Ḣᾏ╘ ▀Ữ♠╬ ▬‰╥ ἶҵᵑ и╪̆, ▀ḙ♠╬ ▬‰╙ ▫ҿ ᶒ, ᶛӧ 

Ѿ́ʺ ᶘ ˭ ᶷἌ Ӈ̆ ᶛӧ ∟⁄˭ ᶘ ˭ ̑ˌӇѤ ḙṓ ʺѫ  ᴛἝᾅᵑ ᵣӥѤ ҥ ҵ∑╪ 

Ӌѱѻ. 

ᴛἝᾅ ▫ҿ ᵑ ─  ᴛֹו ẇᴜ╙ ̯ ͙ ─  ▫ҿ ӈ ETL ╪  Apache ,(ᵝ 7.2-3͎)╬ג

https://datadrivenconstruction.io/book/?utm_content=2Bko
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Airflow (͎ᵝ 7.4-4), Apache NiFi(͎ᵝ 7.4-5) ḓ n8n(͎ᵝ 7.4-6) ҵ̯Ѥ ╪ ╥ 7Ṩ₮ 8Ṩ⁄Ἄ җ ▫Ἕ  

ἒᶘ ѱѻ. 

LLM ∙קּ ╖ ѡ IDE Ḑ  ᴘ͋כḏ Ṇ˼ ở  

ˌḛ ᴛἝᾅ⁄ ╬̑ ּתѫ()╙ ᶔἌ ᴛ͎מḒ ˿╪ ṉ ̆ ▓ᾋѱѻ. ᾐ ˿╘ җ ╪Ữ ̯ᶷ 

ˆⱳ ᾎ ͙ ѫ╪ ▓Ѥ Ѿὣ  ᾅ  ͙︡ʺ ῷѱג ᴛⱡ  ᴛֹו╙ ╪ ̆ ӥᵑ ₰Ἓ ᶒ ♬ ӥ 

ⱳʻ╥ ▬ҿ Ḣᾏּͥת ἒᶘ  ὡ ▓Ѥ ּתѫ  ẋἌᴛ ṉᶛ ̆ ▓ᾋѱѻ. AIᵑ Ợ↔ ⁴ ͙Ⱶ ˌḛ╥ ́ᵑ 

ְ‡ЕѤ Ⱡ ө╪ ᾎ◑⁄ Ӯ◑ ̆ ▓ᾋѱѻ: 

 GitHub Copilot (VS Code, PyCharm̓ ): AI - לἍ╪Ϯ ṨṪ ἒᶘ╙ ͙ḙ╖ᴛ ӥᵑ ỸἛ ⁴ 

ᾅ  ᵑ ₰Ἓӈ ἹᴴἪ╖ᴛ ḕψלѤ ‡ᾎᾅ ░ѱѻ. 

 Ἁ(VS Code with AI - В╥ ): ӥ ▬Ἓ╙ ₰ᴮ  Ỏᵣ ῷѱג ᴛⱡ  ̆ ╙ᶷפֿ ⁄

ꜙἶἛ╙ ̆ ӥ ͙ḙ⁄Ἄ ᾋ  ὡ ▓ᾋѱѻ. 

 JetBrains AI ◌ṓ :∙קּ   ӥᵑ ἒᶘ ̆, ᾅ ᵑ ♠ ̆, ỸἛ Ѥ ͙ѫ╙ ˇ  JetBrains 

IDE(PyCharm )↔ ͎ױ╬░ѱѻ. 

 Amazon CodeWhisperer: Copilot()̓ ┬Ợ ᵣ ṒΌ ḓ Amazonתּ ╥ AWS Ἄẋᾅ ּאַ ⁄∟ת♩╙ 

Ӑ Ἄẋᾅ░ѱѻ. 

ᴛ͎מḒ╘  ╖ᴛ ᶙ Ц ҿΌ ͏♠╬ ṉ ᵑ ˷˭ Ӊ ˦░ѱѻ. ▀Ữ♠╬ ӥ ▬Ἓ⁄Ἄ ᶛҨ ḓ ҥ╪  

ῷ  ἒ́ᴛ ַאᾔ╪ ₦˵ʾ ˦░ѱѻ. ˌḛ▫Ѥ ᾎᾅ  ἒ́⁄ җ ᵤ╪ ̕⁴ ̆, ӥ ỸἛ, ᾅ , 

ᶷἌ  ḓ ͙ṕ ͙ѫ Ӯ ᵟ ▬‰╘ AI ʺ ҍᾐ ˭ Ӊ ˦░ѱѻ. ᴛ͎מḒ╥ ḈמѤ ͙́ʺ ͙ὥ♠╬ 

▀Ữ╙ ҍᾐ ̆ ╬ʼ╘ ╥Ἓ⁄ ַ︡א Ѥ ╬ʼ̓ AI╥ ‰░ѱѻ. 

▫⁷‡ ᴛ͎מḒ╘ ▀Ữ♠╬ ▀╪ Ӊ ˦░ѱѻ. ˌḛ ˿╘ ╙ ₉ ̆ Ữ ⁄ ᵭѤ ἹᴴἪ╙ 

Ⱡ̑ ᶒ ╪♣ ᴛⱡ ⁄Ἄ ᾋ ⁴ Ợ↔▫╥ ▬‰ ᾅ ▀̓ Ợ⁄ ♠╞ Ѥ Ḣḹ╙ Ḥ↕˭ Ӊ ˦░ѱѻ 

͎ᴅѻ̆ Ἄ ˌḛ▫╥ ⁵ ᵣ ӥ ▬ἛṨתѤ ˦╘ ῷѱּתּ‡′ ╪  ḓ ᴛἝᾅ פֿ ,ᾏתּ 

̕ᵙ⁄ ╪ᵎּ͙ͥת ͐ṕ♠╖ᴛ ṉ  ˦░ѱѻ. ╪ױ בֿ  Ѥ ẋּנѱᾅ ╬ ᵙ♣ᾅ⁄ҵ 

₅ ╙ Ḉ  Ṓ̆Ἄ, ᾎʻ  ḓ ╥Ợ ˺♬ ּת∟   ᵙ ╪Ἢ╥ ỸἛ╪ ♩♩ җ AI₮ LLM,  

ḓ Ữ҅∟ ╬ ╪ᾅ╥ ҵ∑╙ Ḛῷ ӥ₮ ᴛֹו╙ ỸἛ Ѥ Ḣᾏ╖ᴛ ╪ᴴ‡ֿפ ˦░ѱѻ. 

Ợʺ LLM ╙ ἒ♬ ̆ ♠  ˌḛ ˿╙ ἐ ѻᶔ, ͎ ѻ╛ ַא⅝  Ѿ́Ѥ ҥ╪ ᵑ ♬ᵙ Ѥ 
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˦░ѱѻ. ╪ ̓♬⁄Ѥ Ἄᴛ ѻᵐ ἵᾅ⁄Ἄ ♬Ṓᵑ ̆, ♬ᵙ ̆, ̯ⱳ ӈ ᴛ ṉ ⁴ ͙‰ 

ᾎᾅ ⁄ Ѥ ▬‰╪ Ӌѱѻ. 

ҥ╪  ̕ᵙ⁄ ҍ  ᾐ ҥ╪ ᾔ ♪͐ Ḣᾏ⁄Ἄ ᾔ ᶜאַ  Ѥ ҥ╪ ᵑ ὡᵤ╘ ҵ̯ ḓ   ᵙ ╪Ἢ̓ 

ӇѤ Ѿ▀ Ḹ↔ ᾏ╖ᴛ ʺⱨ₡Ѥ ˦░ѱѻ. ̯ⱳ  ᴛἝᾅ₮ ̯ⱳ ӈ ҥ╪ ᵑ ᵙ ͙ ─ ἌѤ 

♣ᶷ ӈ ג╪Ẅױᵙʺ ⅝ ѱѻ. ʺ◑ ˆᴏ ̆ ┬⁷ ᶒ ╬͙ ▓Ѥ ג╪Ẅױᵙ ַא ϮѤ Python ↔ 

Pandas ג╪Ẅױᵙ  ░ѱѻ. ╪ ג╪Ẅױᵙᵑ Ợ↔ ᶔ ᵠ, ͎ ᴹ , ♬ᵙ, ʺ, ︡ ́, Ṓ̆ Ӯ  ᾏ╥ 

ҥ╪ ᵑ ᵙ ˭ ᵙ  ὡ ▓ᾋѱѻ. 

Python Ѹᾂ: Ң╧  □‭› ̬Ҳ ӆ ῶ ѡἉ„‮ 

ѻᾅ Ѥ ҥ╪  ṪἍ ḓ ▫ҿ  Ṫ‒⁄Ἄ Ṋ  ─ ᵑ ּת ̆ ▓ᾋѱѻ. ̯ ⱳ ӈ ҥ╪ ᴛ ▬‰ ҵᴜ 

ἒ́ӈ Python ᴛ͎מḒ …‡ [86]╥ ʺ◑ ╬͙ ▓̆ Вᵙ Ợ↔ӇѤ ג╪Ẅױᵙ ַא Ϯ░ѱѻ. 

ᾅ₮ ˉ╘ ͙Ἓ ҵ̯ Ἕמ ,ᵙѤ ὡ, ᶛӢױẄ╪ג ₮ ˉᾋѱѻ. ˠἒ ◑⁄Ἄ ᵰḴ ᵬ Ϯ ᴆṁ╙ 

ḛᶘ  ⅝ʺ ′Ѥ ˦ ᴀ ᴛ͎מḒ ג╪Ẅױᵙᵑ Ợ↔ ᶔ ͙ṕ ͙ѫ̓ ἹᴴἪ╙ ◓ ⱳ  Ώ̆ҵ תּ

ᶷⱠᵑ ẖᵎ˭ ˺  ὡ ▓ᾋѱѻ.  

ѻᾅ Ѥ ̆Ἓѫ╥ ֹ̕ו♠╬ ҥ╪  ̯ⱳ,  ╪ẇ ▬‰╙ ─  Ḹ↔ ᾏ╬ DataFrame ╙ 

Ⱡ̑ Ѥ ₡  ἵᾅ Python ג╪Ẅױᵙ  ░ѱѻ. Pandas Ѥ ҥ╪  ▬‰╙ Ѥ ṪἍʺ, 

─ ѱ‡ ḓ ˌḛ▫ᵑתּ⁪  ᾅ─ᾅ ░ѱѻ. 

Python ╘ ṪἍ, ▫ҿ , ᵾᾐ ױѹ ḓ ⌠ ˌḛ Ṫ‒⁄Ἄ ḛ ˭ Ợ↔ӇѤ ʼѾ  ̯ᶷ╙ ʺֿב ͕̆ 

ᴛ͎מḒ …‡░ѱѻ. ӥ ʺҶἛ, ᴛᾅ פ  Ἓ, Ṩ ⁄ ᵙױẄ╪ג  ᾎᾅ ╖ᴛ ╬  ╬͙ʺ 

иᾋѱѻ. ◓ּͥ137,000 תˌ ╪Ữ╥ Python↔ ₡  ἵᾅ ּתʺ ỸἛӇ‴╖ᶒ[87], ╪ Ὠ▫Ѥ ˞ ╥ ᵰ▀ 

́ἶ ּשʺ ̆ ▓ᾋѱѻ. ╪ױ  ʻ ג╪ẄױᵙѤ ʼѾ  ὡ ♠ ⁷ụṨ  ╪Ḉּת ᵙ, Ẍ ҥ╪  ṪἍ, 

ᾐ˿ᵬ ḓ ΩṨ Ἄẋᾅ₮╥ ╙ ─  ṓ◌  ҵ̯⁄ ╪ᵎּ͙ͥת ͙Ἓ ὡ╥ ▀ꜙ╥ ♇◑ἵ░ѱѻ.  

ѻᾎ ᵦ , ẋּנѱᾅ ᴛἝᾅ⁄ ֹו♪ ▐ḽӥ  ὡ ▓Ѥ ג╪Ẅױᵙ₮ ҵ̯ Ӯ ὡᾕᵣ ˌ╥ ͙ṕ 

Ⱡ̑ ἵ ≢‡ ἹᴴἪ⁄ ᶴᴮᴛ ̑ˌ♠╖ᴛ  Ἕᾅ  ὡ ▓ѻ̆ ỮỮ  ṒἝ⅝. ▫ҿ , ṪἍ, 

ᾎʻ ,  Ӯ╙ ─  Ḣҍ    ᵙ ╪Ἢ ᴛ͎₮ ˉ╖ᶒ, ɒ ӎ Python╙ ἒ  ᾎסּ  

Ợ↔  ὡ ▓ᾋѱѻ. 
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ѻᾅѤ ╪ᾮ Ỹ ́⁄Ἄ ʺ◑ ╬͙ ▓Ѥ ּאַ ת Ϯ░ѱѻ. 2022 Ц ѻ ג╪Ẅױᵙ( )╥ ᴴ ͌ 

ѻ⇔ᴛӥ ὡѤ 400 ᵣ ˠ⁄ Ҁ ╖ᶒ(͎ᵝ 3.4-3), 2025Ц ⁄Ѥ ҥ╪  ṪἍ ḓ LLM ( [86])⁄Ἄ╥ 

╬͙₮ ̛Ḹ─  Ợ↔╙ ḙ₅ ⁴ ᴴ ѻ⇔ᴛӥ ὡʺ 1200 ᵣ ˠ╖ᴛ ѥ‡ϳ ˦╖ᴛ  

 

 

͎ᵝ 3.4-3 җ Ѥ ʺ◑ ᵤ╪ ѻ⇔ᴛӥӈ ג╪Ẅױᵙ ַא Ϯ░ѱѻ. 2024 Ц⁄Ѥ ⁷ʼ ѻ⇔ᴛӥ 

ὡʺ 14 • ˠ╙ Е‡Ἒᾋѱѻ. 

ѻᾅ ג╪Ẅױᵙ ╥ ᵙ …‡Ѥ "́̕  ҥ╪ ḽ╪ᾅ ḓ SQL ᵙ …‡" ◑⁄Ἄ ἒᶘ  SQL ᵙ …‡ ₮ 

͙ѫ╪ ┬Ợ ѱѻ. 

ṪἍ() ḓ ̯ⱳ ӈ ҥ╪  ̕ᵙ Ṫ‒⁄Ἄ Pandas()Ѥ Ợ↔▫⁄˭ ♬Ṓᵑ ̓♠╖ᴛ ṪἍ ̆ 

ᵙ  ὡ ▓Ѥ ѻ‚  ҵ̯ᵑ Ⱡ̑ Ѥ ѾὣἛ, ἶҵ, ̂ ᴏ ╪ ҸṒ╪Ѥ Ⱡ ░ѱѻ. 

SQL ̓ Pandas ӎ ҵ̯Ѥ  ͙Ⱶ Excel̓ ẋ̪  ԅ ˆᴏ  ҥ╪  ⱳ▬ ͙ѫ╙ Ⱡ̑ ѱѻ. ἐ , 

ᵠ̓ ˉ╘ ▬‰╙ ּת∟ ́̕ ╘ᵣ(͎ᵝ 3.4-4), SQLתּ  ҥ╪ ḽ╪ᾅ ▬‰⁄ ♠ ӈ ḙᶔ, 

PandasѤ ҥ╪ ḽ╪ᾅᵑ ᵣө̆ Ṋҵ╥ ╬ ̯ ᵑג  ⅝ ′╪ ᶛӧ ⁄Ἄ ᾒ  ὡ ▓ҵᴜ 

RAM⁄Ἄ ҥ╪ ᵑ ᵙ ѻѤ ♩╪ ┬▀  ╪♩░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.4-4 Pandas Ѥ SQL ̓ Ҁᵙ ҥ╪ ḽ╪ᾅ⁄ ̰ Ӈּת Ώ̆ ѻ‚  ҥ╪  ᾏ╖ᴛ ▬‰  

ὡ ▓Ѥ ┬⁷Ἓ╪ ▓ᾋѱѻ. 

Pandas Ѥ ̓  ⁷̯, ᴛἝᾅ ▫ҿ , ╪ ╪ỸἛ(ETL ), Python ╥ ҥ ╬ג  ⱳ▬⁄ ▫ל ἐ Ӈᶒ, 

SQL ╘ ҥ╪ ḽ╪ᾅ ̕ᵙ ר╖ᴛ ͙‰ ˿⁄Ἄ ҍװ╥ ҥ╪ ᵑ ᵙ Ѥ ҥ ▫ל Ợ↔Ӌѱѻ. 

╪ᾮ ᴛ͎מḒ …‡()╥ ѻᾅ ג╪Ẅױᵙ()ᵑ Ợ↔ ᶔ ╪ẇ ▄͙ ḓ ῠ͙₮ ˉ╘ 

͙ṕ♠╬ ▬‰Ỏᵣ ῷѱג ҥ╪  Ṏ , ҥ╪  ͎ᴹ , ṓ◌  ṪἍ ́ụ ὡ  Ӯ Ṓѻ ṓ◌  

▬‰ҵ ὡ  ὡ ▓ᾋѱѻ.  

₡ѥϳ ѻᾅ ג╪ẄױᵙѤ ὥ ⁷̯ ḓ ẋּנѱᾅ ṪἍỎᵣ ῷѱג LLM -ɒ Ҩ̓ Ζ Ợ↔Ӌѱѻ. ₉ᵑ 

ө‡, Meta® Ợ‰Ṩ(FacebookǾ)Ѥ 2024 Ц⁄ Ựᴛ⇔ ₡  ἵᾅ ᶛҨ╬ LlaMa 3.1╙ ᾎ  ԅ ̯ⱳ ӈ 

ҥ╪  ▬‰⁄ Ṋ Ϯ╬ ̯ⱳ אַ ᵑ ͙∂⁴, ᾎ╥ ᾔ╪▫  Ợᴗ╥ל  ӈ ҥ╪  ᴆ▐(͎ᵝ 3.4-

5)╙ CSV ᾏ ╖ᴛ ᵙ ̆ ⁄Ἄ ֹו♪ Pandas ג╪Ẅױᵙ₮ Ѥ ˦╙ ᾎ ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.4-5 2024 Ц ᶉ ╥  Ḵ ϮѤ LlaMa 3.1 אַ Ợᴗ ⅝ל ▫╪ ⁄Ἄ ḛ ӈ ѻᵑ 

Ợ↔    ᵙ ╪Ἢ ̯ ╪‴ᾋѱѻ. 

Pandas Ѥ ỸἛ  AIᵑ ─  ҥ╪ ᵑ ᵙ ẋר ̆ Ѥ ὡḥᵣ ᶘ╥ ҥ╪  

̓ ▫⁄˭ ὡ♠╬ ҵ̯░ѱѻ. ӥ ṉ˿ ′╪ ѻᵑ ʺἶ Ѥ ˦╘  ֿב♣╪ 

Ӊ ˦░ѱѻ. ҥ╪  ̓ ▫ө╘ ᶙ ᾎʼ╪ ῷѳ ᶙ Ṫ ᵣ⁄ ҥ╪ ᵑ ᵙ  ὡ ▓̆, 

ỸἛ  AI ɒ Ҩ╙ ᾋᾎ ͙ ─  ΅ җ ᵤ╘ ҥ╪ ᵑ Ṓ  ὡ ▓˭ Ӊ 

˦░ѱѻ[88]. 

 

- Ɫᾇ , NVIDIA ᵞ▫ ˻ CEO 

Pandas ᵑ Ợ↔ ᶔ Excel ╥ ͙ѫ╙ ΅ ְ‡ЕѤ ҥ╪ Ἕ ᵑ ̕ᵙ ̆ ṪἍ  ὡ ▓ᾋѱѻ. Excel╘ 

▀ḙ♠╖ᴛ ҍ 100 ᵣ ╥ ҥ╪ ᵑ ᵙ  ὡ ▓ּתᵣ, ѻᾅѤ ὡ ᵣ ╪ ӈ ҥ╪  Ἕ (͎ᵝ 9.1-

2, ͎ ᵝ 9.1-10)ᵑ ὺ˭ ᵙ  ὡ ▓ᾋѱѻ[89]. ╪ ͙ѫ╙  Ợ↔▫Ѥ ҍ͋ᶛ ҥ╪  Ἕ ⁄ ҍ  ♬̪  

ҥ╪  ṪἍ ḓ ᾎʻ ᵑ ὡ ⁴ ᾔ ♠╬ ╬Ợ╪ ᵑ ╪ҥ ̆‫  ͙ḙ ╥Ợ ˺♬╙ Ͽᵜ ὡ ▓ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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֞ , ♣ Ἕ́ ὡ• ᶘ╥ ˌḛ▫₮ ṪἍʺ(Kaggle.com, Google Collab, Microsoft® AzureǾ Notebooks, 

Amazon SageMaker)̋  ᵰ▀ ₣ג╬ ֞Ѥ ₡ ↔ᴛ ѻᵑ Ợ╖╬ג ⁴ ᶛӧ ẋּנѱᾅ ᶷⱠ⁄ ҍ  ὡᵤ╘ 

ᾎ Ợ↔ ʺѫסּ  ἹᴴἪ╙ Ⱡ̑ Ѥ Ӯ ˆᴏ  ᷾ѱ  .Ḛ̆ ▓ᾋѱѻ ╙[90]∟תּ 

ҍṨṪ╥ Python ṪἍ ᴛἝᾅ╥ ַאᾔ⁄Ѥ Pandas ג╪Ẅױᵙ ⁄Ἄ Ⱡ̑ Ѥ DataFrame ╪גѤ ̯ⱳ ӈ 

ҥ╪  ᾏ╪ ▓ᾋѱѻ. ╪˦╘  ᾏ╥ ҥ╪ ᵑ ̯Ἓ, ṪἍ ḓ ᾎʻ ͙ ─  ˆᴏ ̆ ┬⁷  

ҵ̯░ѱѻ. 

DataFrame: ḵ↑  ᾌ Ң╧  ᾌ 

╘ ˌṊ ˌ  ֞Ѥ ᴆ ӥ⁄ ҉ ̆ ⁸╘ Ἓ, ᵰˌṉὡ ֞Ѥ Ḹל⁄ ҉ Ѥ 2 ∟ ╪ẇ(͎ᵝ 3.4-

6)╬ ҥ╪ ᴆ▐╘ ѻᾅ ג╪Ẅױᵙ╥ ַאᾔ ̯ⱳ░ѱѻ. ╪ ̯ⱳѤ ᾎʻ♠╖ᴛ Excel ᾅ ᴆӥᾎ ₮ 

ẋᾌ ͙ ,ᵣ ┬⁷Ἓ, ◑Ἓתּ ѫ ᶔ⁄Ἄ ΅ ְ‡Ϸѱѻ. 

Ң╧ ᴃ▄╕ ╥ RAM⁄ ♇◑ӈ  ᾏ╥ ҥ╪ ᵑ ̆ ᵙ Ѥ Ḣᾏ░ѱѻ. 

ҥ╪ ᴆ▐╘ ╥ RAM⁄ ♇◑ӈ  ᾏ╥ ҥ╪ ᵑ ̆ ᵙ Ѥ Ḣᾏ░ѱѻ. ⁄Ἄ ╘ 

₉ᵑ ө‡ ˠἒ ᴛⱡ ╥ ⅝ἵᵑ, ⁸╘ Ḹל, ὡ, ꜝ , ẋ↔, ↔‡ Ӯ╥ ἶἛ╙ ḙ₅  ὡ ▓ᾋѱѻ. ֞  

ױ╪  ╪ẇ⁄Ѥ Ϯ╥ ᴛⱡ ⁄ ҍ  ♬Ṓ(͎ᵝ 4.1-13)₮ ὡ  ̩ ╥ ѻᵐ ᴛⱡ ⁄ ▓Ѥ ὡḥᵣ ̩ ╥ 

ˌ ⁄ ҍ  ҥ╪ ʺ ᶛӎ Ӊ ὡ ▓ᾋѱѻ(͎ᵝ 9.1-10). Ḿ ӈ ѻ ⁷ụ ҘṪ⁄ ╪ױ  Ḣҍ  ‚╥ 

♬Ṓᵑ ẖᵐ ἶҵᴛ ᵠ, ͎ ᴹ , ︡ ́ Ѥ ˦╪ ὺᾋѱѻ. 
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͎ᵝ 3.4-6 ҥ╪ ᴆ▐╖ᴛἌ╥ ̯  ᴛⱡ  Ѥ ⁄ ⅝ἵʺ ▓̆ ⁸⁄ ἶἛ╪ ▓Ѥ 2 ∟ 

╪ẇ░ѱѻ. 

⁪ẋӰῷѤ ╪Ḉ ₡ѥϳ ♣   ᴝ ἵᾅ╥ ҍ 30%̋  ̯ ⱳ ӈ ҥ╪ ╪ҥ סּ , ᴆ▐╙ ᵙ Ѥ ҥ 

Ợ↔Ӈ̆ ▓╖ᶒ ╪ ẋַא╘ ́ἶ ּשʺ ̆ ▓ѻ̆ ♬ ѱѻ. 

ҥ╪  ᵙѤ ῷᵡҵ ♣ Ἕ́ ╥ 1/3 ╪ ᶛӧ Ợ⁄Ἄ ὡ ӇѤ ▬‰▀ 

˦░ѱѻ. ҍṨṪ╥ ͙‰╥ ҥ╪  ᵙ ḓ ҥ╪ Ѥ ҥ╪ ᴆ▐()⁄ ╪ẇ 

ᾏ╖ᴛ ♇◑Ӈ‡  

- Ɫᾇ , Nvidia CEO [91] 

Pandas ⁄Ἄ DataFrame ╥ ל⅝ ͙ѫ ᶙ ʺּתᵑ Ϯ⁸  Ṓ˳ᾋѱѻ: 

 ⁸: DataFrame ⁄Ἄ ҥ╪ Ѥ ʻʻ ̆┬  ╪ᵒ╙ ʺֿ⁸ בᴛ ̯ἛӋѱѻ. ἶἛ ⁸╘ ҥ╪ ḽ╪ᾅ╥ 

⁸╪Ϯ ╪ẇ╥ ⁸̓ ┬Ợ ˭ ѻ‚  ┬ ╥ ҥ╪ ᵑ  ὡ ▓ᾋѱѻ. 

 Ѹᾂ ᾋᵖּכѡ ѻᾅ╥ 1 ∟ ҥ╪  ̯ⱳᴛ, ╪ẇ╥ ᶜᴜ╪Ϯ ⁸̓ ┬Ợ ᶒ ʻ ˃╘ ѻᵐ 

╬Ҧᾅ⁄ ҉ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ѻᾅ ᾎᵙּנ⁄Ѥ 400 ˌ ╪Ữ╥ ἶἛ̓ ᶉἌӥʺ ▓‡ ҥ╪  ▬‰╪ ᵰ↕ ┬⁷ ѱѻ. 

400 ˌ╥ Ợ↔ ʺѫ  ὡ ַא Ϯᵑ ⁸⁄ ֹו♪ ♠↔ ̆, ὡ  ⁷ụ╙ ὡ ̆, ҥ╪ ᵑ 

ᵠ ̆, ˃ ╙ ḕξ̆, ϳ , ʊ ▫⁸ Ӯ╖ᴛ ▬‰  ὡ ▓ᾋѱѻ. ֞ , SeriesѤ Ḿ ӈ 

⁷ụ╙ ּת∟ ḃᴛ ὣ  ́ụ⁄ ẋ  ҍ͋ᶛ ҥ╪  Ἕ ╥ ᵙ ἶҵʺ ˭ ẙ︡גѱѻ. ₉ᵑ 

ө‡, ṓ◌  ᴴ ᵑ ▬Ἓ ̏ ˭Ώ̆ҵ ᶛӧ ˃⁄ Ὠ▫ᵑ ὺ תּ ˞Ϯ ыדӈ ҥ╪ ᵑ 

ҍ ˞Ϯ ṓ◌  ṉ ╙ ♠↔  ὡ ▓ᾋѱѻ. 

 : ҥ╪ ᴆ▐ ⁄Ἄ ̆┬  ˃╖ᴛ ╬Ҧᾗ  ὡ ▓ᾋѱѻ. ╪ ╬Ҧᾅᵑ Ợ↔ ᶔ ♬ ╥ 

ҥ╪ ᵑ ẖᵎ˭ ṉ˿ ̆ ⱳ♬  ὡ ▓ᾋѱѻ. 

 ╩ңᾂ: ͙ ṕ♠╖ᴛ ҥ╪ ᴆ▐╙ ᵣө ԅ җ Ѥ ʻ ⁄ 0⁄Ἄ N-1 Ợ╪╥ ╬Ҧᾅᵑ 

҉ ѱѻ(⁴͙Ἄ N╘ ҥ╪ ᴆ▐╥ ᶛӧ  ὡ░ѱѻ). ͎ױϮ ϳ Ϯ ̆┬  Ἓ̓ ˉ╘ 

ὡ ˿ҵᴜ ╬Ҧᾅᵑ ṉ ╙♬תּ   ὡ ▓ᾋѱѻ. 

 ҥ╪ ᴆ▐()⁄Ἄ ╙ ╩ңᾔ Ѹѡ ˦╘ ʻ ⁄ ̆┬  ╪ᵒ ֞Ѥ ᴆ╪ẇ╪ ҉ӈѻѤ 

╥Ḉ╪ᶒ, ╪ᵑ ҥ╪ ᴆ▐ ╬Ҧᾅ̆ג ѱѻ. 

 ҥ╪  ┘ : DataFrame ╘ ѻ╛̓ ˉ╘ ѻ‚  ҥ╪  ┬ ∟תּ ╙ ѱѻ: ᾅ  ҥ╪ ╥ ˿↕ 

`int`, `float`, `bool`, `datetime64` ḓ `object`ᵑ ּת∟ ѱѻ. ʻ ҥ╪ ᴆ▐ ⁸⁄Ѥ ҉ ⁄ 

ҍ  ὡ  ὡ ▓Ѥ ⁷ụ╙ ˺♬ Ѥ ̆┬  ҥ╪  ┬ ╪ ▓ᾋѱѻ. 

 Ң╧  ⁴Ợ: DataFrame ╘ ︡́(`groupby`), Ṏ (`merge` ḓ `join`), ⁷˺(`concat`), Ṫ -♠↔-˺  

ḓ ͙ ╪ҥ ױ⁴   ṉ  ͙ὥ╙ ⁴ ҥ╪  ᵙᵑ ─  ̛Ḹ─  ⁷ụ╙ ּת∟ ѱѻ. 

 ͖ Ɑ□: ҥ╪ ᴆ▐ ╙ Ợ↔ ᶔ ⁸̓ ╙ ʺ ḓ Ⱡ˞  ὡ ▓╖ḃᴛ ҥ╪  ṪἍ ⅝⁄ 

ӻג ὡ♬  ὡ ▓Ѥ ҿ♠ ̯ⱳᴛ ᵣө ὡ ▓ᾋѱѻ. 

  Ң╧  ᾋʸ : Ͽ◑ӈ ᾎʻ  ͙ὥ╙ Ợ↔ ˞Ϯ Matplotlib  ֞Ѥ Seaborn ̓ ˉ╘ ╬͙ ▓Ѥ 

ҥ╪  ᾎʻ ᵙ₮ ⁷ҿױẄ╪ג  ⁴ DataFrame ╙  ҥ╪ ᵑ ͎מ ₮ ᴛ ὺ˭ 

ṉ מ͎ ⁴ ╖ᴛ  ὡ ▓ᾋѱѻ. 

 Ң╧  █ᴌ Ḑ ᴌ: Pandas Ѥ CSV, Excel, JSON, HTML, SQL ̓ ˉ╘ ѻ‚  ▀ ᾏ╖ᴛ 

ҥ╪ ᵑ ʺⱨ₡̆ ϿṒϿѤ ͙ѫ╙ Ⱡ̑ ⁴ DataFrame ╪ ҥ╪  ὡ︡ ḓ Ḥ  ᾔ Ẅʺ Ӊאַ ╥

ὡ ▓ᾋѱѻ. 

CSV ḓ XLSX ₮ Ҁᵙ Pandas DataFrame ╘ ҥ╪  ▬‰ ᾎ ְ‡ϱ ┬⁷Ἓ̓ Ἓѫ╙ Ⱡ̑ ѱѻ. ҥ╪  

ᴆ▐╘ RAM⁄Ἄ ҍװ╥ ♬Ṓᵑ ᵙ ̆, ◑ӈ ҥ╪  ┬ (ϳ , бᵙ ˃ ḓ ᾎ́⁸ )╙ ּת∟ ᶒ, 

ҥ╪  ᵠ, ︡ ́, Ṏ  ḓ ᾎʻ ᵑ ─  ̛ Ḹ─  ͙ѫ╙ Ⱡ̑ ѱѻ. CSVѤ ҥ╪  ┬ ̓ ̯ⱳ⁄ ҍ  
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♬Ṓᵑ ♇◑ ╬ ᴛ╖♬תּ Ώ╖ᶒ, XLSXѤ Ἄᾏ תּ  ̓Ṩ ʺ ˢᵙ̆ ◑Ἓ╪ ϻ╘ ˿↕ʺ ᵤּתᵣ, ẖᵐ 

ṪἍ, ᴛἝᾅ ▫ҿ  ḓ AI -ɒ Ҩ̓╥ ╙ ─  ♠╥ ἐ ╘ ⁴♣  DataFrame░ѱѻ(͎ᵝ 3.4-7). 

ѻ╛ ◑⁄ἌѤ ╪ױ  ҥ╪ ╥ ʻ ᶔ╙ ▫Ἕ  ủ Ṗ ˦╪ᶒ, ╪ ╥ 8Ṩ⁄ἌѤ Parquet, Apache Orc, 

JSON, Feather, HDF5 ḓ ҥ╪  ≢‡ ↕ᾅ₮ ˉ╘ ┬Ợ  ᾏ⁄ ҍ Ἄҵ ▫Ἕ  ἒᶘ ѱѻ(͎ᵝ 8.1-2). 

 

͎ᵝ 3.4-7 DataFrame ╘ ̆Ἓѫ ḓ ͕̆ ҥ╪  ┬ ∟תּ ╙ Ѥ ҥ╪  ⱳ▬╙ ─  ♠╥ 

ἐ ░ѱѻ. 

┬⁷Ἓ, ̂ ᴏ , Ợ↔ ╥Ἓ ҘṪ⁄ Pandas ג╪Ẅױᵙ₮ DataFrame ᾏ╘ Python ҥ╪  ṪἍ╥ ỢᾒỮ 

̓ .Ӈ‴ᾋѱѻ ╪ר Ѿ  Ṓ̆Ἄ ▬Ἓ̓ ṓ◌  ṪἍ ╪ ̯ ╬ג ,  LLM ᶛҨ̓ Ζ Ợ↔  ԅ ⁄ 

╪Ữ♠░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 3.4-8 LLM ╘ ѻ₮╥ Ữ ▬↔╙ ʼἵ ѱѻ. ӥ ҍᾐ ᾅ  ᵙᴛ Ṫ ѱѻ. 

₡ѥϳ Pandas Ѥ ChatGPT, LlaMa, DeepSeek, QWEN Ӯ̓ ˉ╘ LLM ͙ḙ Ḣ⁄Ἄ ḛ  Ợ↔Ӈ̆ 

▓ᾋѱѻ. ᵤ╘ ˿↕, ᶛҨ╪ ╪ẇ ᵙ, ҥ╪  ┬ Ἓ ˤỢ ֞Ѥ ṪἍ̓ ̕ᴐӈ ᵙᵑ Ḛ╖ᶔ Pandas 

↔ᵙᵑ ỢױẄ╪ג ⁴ ♬  ӥᵑ ỸἛ ѱѻ. ӻגἌ DataFrame ╘ AI ₮╥ ҍ ⁄Ἄ ҥ╪ ᵑ 

Ѥ ▫⁷ᾅױ⇔ '…‡'ʺ Ӌѱѻ(͎ᵝ 3.4-8). 

ѻ₮ ˉ╘ ᾐ ҥ╪  ͙ὥ╙ Ợ↔ ᶔ ҥ╪ ᵑ җ ὺ˭ ṪἍ, ▫ҿ ̆ ẋּנѱᾅ ᴛἝᾅ⁄  

ὡ ▓ᾋѱѻ. ╪ױ  ͙ὥ╘ ˺̓ᵑ ᾐἶ ˭ Ⱡ̑ ̆ ♣ᶷʺ╥ ‰ᶴל⁴ת ╙װᶒ ḙṓ ʺѫ  ▬‰╙ 

Ṓ◑ ѱѻ. 

Ѹ╘ ѻ˾: ּקἳ ʷѨ  Ң╧  ᴃ▄−  ̬  

╪ ⁄ἌѤ ˠἒ ‰́⁄Ἄ Ợ↔ӇѤ ל⅝ ҥ╪  ┬ ╙ ủ Ṓ̆, ╪ᵑ ♇◑ Ѥ ѻ‚  ᾏ⁄ ҍ  

ῼῷṒ̆, ♬Ṓ ᵙ⁄Ἄ LLM ḓ IDEᵑ ẋᴡ  ᾐ ҵ̯╥ ⁵ ╙ ṪἍ ᾋѱѻ. ̓♠╬ ҥ╪  ̕ᵙѤ 

♬Ṓ⁄ ͙ḙ  ╥Ợ ˺♬̓ ẋּנѱᾅ ᴛἝᾅ ▫ҿ ᵑ ─  ҍגѤ Ợᾒ╙ ῼ˭ Ӈ‴ᾋѱѻ. ҥ╪ ᵑ 

̯ⱳ ̆ ⱳֹו  ὡ ▓Ѥ ⱳֹו╘ ҥ╪  ᵙ ḓ ṉ  Ѿ́⁄Ἄ Ữ҉  ˿☺ ↕─ᵑ Ṓ  ὡ ▓ᾋѱѻ. 

╪ ṨṪ╙ ⅝– ▫ᶔ, б╥ӈ ♪͐ Ḣᾏ╙ ▀Ữ ‰ᶴ⁄ ♠↔ Ѥ ҥ ҵ∑╪ ӇѤ ל⅝ ᾒ↔♠╬ Ѿ́ᵑ ̂ ⱳ  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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⅝ʺ ▓ᾋѱѻ: 

 ᴛἝᾅ⁄ ҍ  ҥ╪  ˁỢ ᾒᾎ 

 ᴛⱡ ⁄Ἄ Ợ↔ Ѥ ᶛӧ ҥ╪  ┬ ╥ ╬ḿ ᵙ ᵣө͙ 

 ẋּנѱᾅ ᴛἝᾅ⁄ ʺ◑ ַא⅝  ҥ╪  ┬ ̓ ᶛҨ╙ ˺♬ ѱѻ. 

 ♬Ṓʺ ꜙꜙ ̯ⱳ Ӈּת Ώ˞Ϯ, Ⱡҍᴛ ̯ⱳ Ӈּת Ώ˞Ϯ,  Ἕᾅ ͙ ‡ᴎ⇔ ᶷⱠ ₅⁵ ᾏṊ 

 ҥ╪  ̕ᵙ ♣ר ὡᵞ ᾎ▬ 

 ѻ‚  ҥ╪  ┬ ╙ ᵙ ͙ ─  ♬  ᶷⱠ ḓ ר Ⱡ͙ 

 ẋ♬  ҥ╪ ᵑ ♬  ҥ╪ ᴛ ṉ ⁴ √ ᴛ↕ᵑ ˌἐ  ὡ ▓Ѥ ṨṪ╙ ṪἍ Ἕ⅝. 

 ṒΌ̓ ͙ḌἛ╙ ̆ᴎ  ҥ╪  ♇◑ ḓ  Ἕᾅ ♬  ᵣө͙ 

 ҥ╪  ▬‰╙ ─  ͙ṕ ҵ̯ ἒ  ḓ ᵡᾅ ͙ 

 ▬‰⁄ ᵭѤ ♠  IDEᵑ ἐ Ἕ⅝(₉: VS Code ֞ Ѥ Jupyter Notebook ἒ ). 

 ˌ╬ ҥ╪ ᵑ ͙Ḍᴛ ᵙ ͙ ─  ᴛ  LLM ╙ ἒ♬ . 

 Pandas ג╪Ẅױᵙ()ᴛ ᾒ ╙ ᾎ▬ ⁴ XLSX  ᾏ ҥ╪ ᵑ ᵙ Ἕ⅝. 

 ᾅ ᴆӥᾎ  ҵ̯Ϯ ҥ╪ ḽ╪ᾅ⁄Ἄ ᵙ Ѥ ▀ḙ♠╬ ▬‰╙ LLM ⁄˭ ἒᶘ ̆ 

Pandasᵑ Ợ↔ ⁴ ▬‰╙ ▫ҿ ҵᴜ ⅝ Ἕ⅝. 

ױ╪  Ѿ́ᵑ ♠↔ ᶔ ҥ╪  ▬‰⁄ ҍ  ♪͐ Ḣᾏ╙ ♩ֿב♠╖ᴛ ♣ ♬ẋ ╬♠פֿ╪ ⁴  ҥ╪  

Ἕ ⁄Ἄ ҥ╪ ʺ ♪͐ ʺѫ ̆ ╪ ͙ ή⇔ ▫ụ╪ ӇѤ ӈ ⁄ ᾎᾅ ╖ᴛ ♣  ὡ ▓ᾋѱѻ. 

▬˭ ᾎ▬ Ἕ⅝ - Pandas⁄Ἄ  Ḵ  ҥ╪ ᴆ▐ ╙ ᵣө̆, ᴛ  LLM ╙ ᾒ ̆, Python(₉: Excel 

ᾅ ᴆӥᾎ )╙ Ợ↔   Ḵ  ▀Ữ♠╬ ▬‰╙ ▫ҿ Ἕ⅝. 

╪ ╥ Л Ḵ  ⁄ἌѤ ҥ╪ ╪ҥ ,פֿ   ⱳֹו , ̯ ⱳ  ḓ ᶛҨᵠ⁄ ♩╙ ᵭ  ˦░ѱѻ. PDF₮ 

ᾅ Ṩ  ╪Ḉּת₮ CAD ɒ Ҩ⁄ ╪ᵎּ͙ͥת Ἄᴛ ѻᵐ ҥ╪  ἵᾅᵑ ṪἍ̓ ▫ҿ ⁄ ♠  ̯ⱳ ӈ 

ҥ╪  ︡ ╖ᴛ ṉ Ѥ Ḣḹᴝ⁄ ♩╙ ᵭ  ˦░ѱѻ. ֞  ҥ╪  ⅝̯ Ợ ╙ ᾏ Ѥ Ḣḹ, ̯  

ᴛⱡ ⁄Ἄ ̩ Ш♠ ḓ бᵙ♠ ɒ Ҩ╙ ̯ Ѥ Ḣḹ, ╪ ̓ ♬⁄Ἄ ҍ …‡ ᶛҨ(LLM)╪ ‡֒˭ ҵ∑╪ Ӊ 

ὡ ▓Ѥּת ủ Ṗ ˦░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko


 

 

IV ṨṪ  

Ң╧ רⱭּ :וֹ  , ̬ Ɑ , ᶘҥᵝ 

Л Ḵ  ⁄ἌѤ ╪ֿפ♠╬ ♬Ṓᵑ ̆ ⱳ̯ ╥פֿ ӈ ҥ╪  ︡ ╖ᴛ ṉ Ѥ 

Ḣḹᴝ̓ ͙ὥ⁄ ַא♩╙ ӓѱѻ. ˠἒ ᴛⱡ ⁄Ἄ ̓♠╬ ♬Ṓ ῷ ╥ 

͙ ʺ ӇѤ ҥ╪  ⅝̯ Ợ ╙ Ἓ ̆ ᶷἌ Ѥ ᴛἝᾅ⁄ ҍ  ▫Ἕ  

ἒᶘ ѱѻ. ѻ‚  ἵᾅ(PDF -ʊ Ἄ, ╪Ḉּת, ᾅ  ▀, CAD -ɒ Ҩ)⁄Ἄ ̯ⱳ ӈ 

♬Ṓᵑ Ѥ ᾒ↔♠╬ Ḣḹ̓ ̯  ₉ʺ ⱠᾎӋѱѻ. ҥ╪ ╥ ▫ҿ ┬ Ἓ ˤỢ 

ḓ ˤּש╙ ─  ♬͋ᾏ (RegEx) ḓ ͙  ҵ̯╥ Ợ↔⁄ ҍ  ṪἍ ѱѻ. ˠἒ ụ‰╥ 

Ἓ╙ ̆ᴎ ⁴ ˌШ♠, бᵙ♠, ʋ ᵙ♠ ὡר⁄Ἄ╥ ҥ╪  ᶛҨᵠ ᴛἝᾅᵑ 

Ѿ́Ṋᴛ ἒᶘ ѱѻ. ♬Ṓ ̯ⱳ  ḓ ˤּש ᴛἝᾅᵑ ▫ҿ ͙ ─  …‡ 

ᶛҨ(LLM)╙ Ợ↔ Ѥ ̯ ♠╬ ₉ʺ ᾎ⁷Ӌѱѻ. ṪἍ ˺̓╥ ᾎʻ ⁄ ҍ  

̓♠╬ ♪͐ Ḣᾏ╙ ⱠΌ ⁴ ᶛӧ ὡר╥ ˠἒ ᴛⱡ  ̕ᵙ⁄ ҍ  ṪἍ ♬Ṓ╥ 

ʺ↔Ἓ╙ и░ѱѻ
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◑ 4.1.  

Ң╧ ᵎ ̬Ɑ Ӆ ᾌ╓ᴘ Ṇ  

ҥ╪ ˿ ᾔאַ  Ⱡ ᾎҍ⁄ ҥ╪ Ѥ ◑ ᶹ╪ ῷѳ ╥Ợ˺♬╥ ͙ ḙ╪ Ӈ̆ ▓ᾋѱѻ. ͙ ‰ө╘ ̒ ʻ╥ Ựᴛ⇔ 

ᾎᾅ ̓ ͎ ᾏ⁄ ᵭ  ♬Ṓᵑ ּתἶ♠╖ᴛ ⱳ♬ Ѥ ҍᾐ ᶛӧ ᴛἝᾅ⁄ ҍ  Ṓ ♠╬ ҥ╪  ἵᾅ 

⁵ ╙ Ѥ Ѿ▀ ̯ⱳ ӈ ҥ╪  ᶛҨ╙ ̯ ̆▫ Ѥ ˿ ╪ ♩♩ җ ּ̆ת ▓ᾋѱѻ. ᾐ ♬Ṓ 

ᾎᾅ ╘ ᾏ̓ ╬ ╪ᾅʺ ῷѱג ҥ╪ ╥ ╥Ḉᵑ ַאᾔ╖ᴛ ἒ́Ӈ‴͙ ԅᶷ⁄ ̯ⱳѤ ḕϖ ὡ ▓ּתᵣ 

♬Ṓ╥ ╥ḈѤ ΅ җ ₡פҿΌ ҿ▀  .Ӌѱѻתּ┬ ˭

ҥ╪ ᵑ ̓♠╖ᴛ ↔ ͙ ─  ᾔ╘ ҥ╪ ᵑ ϥ′╪ ṉ ̆ ṉ Ѥ ˦╪ ῷѱג 

╛Ṩ  ₤ḕᵎ˭ ♬ᵙ ⁴ ᴛⱡ ╪ג  Ợ╪ ╥ ᶛӧ Ѿ́⁄Ἄ ᶘἛ, ▫ҿ  ḓ ╙ 

Ⱡ̑  ὡ ▓Ѥ Ḹ↔ ̯ⱳᵑ ᵣӥѤ ˦░ѱѻ. 

͙Ⱶ╥ ♪͐ Ḣᾏ╘ ҥ╪  ᵡ╪͎ᴆ╪Ἢ, ἶἛ ╪ᵒ ṉ˿, ᾏ ⱳ♬ Ӯ Ựᴛ⇔ פ ╙ ̯  ԅᵡѻ 

ὡҿ╖ᴛ ⱳ♬ ‒ ѱѻ. ╪ױ  Ѿ́Ѥ ҥ╪  ▫ ἐˌ ╙פֿ ╥ Ѥ ˦╪ ῷѱג ᶷⱠᵑ ʺᵜ Ỏ╪ᶒ, 

ϥ′Ѥ ṉ ╥ Ὸὣ מ ╙ ѱѻ. ͎ ˺̓, ͙‰╘ ♬ ἵ ≢‡ ἹᴴἪ⁄ ╥Ⱶ ˭ Ӈ̆ Ӱּת  

ᾅנ ᶉ╪Ἢ╪ Ѣᴎ︡ѱѻ. 

ѻ╛ ◑⁄ἌѤ ҥ╪ ᵑ ₤ḕᵎ˭ ̯ⱳ Ѥ Ḣḹ̓ Ḹ↔ ᶛҨ╙ ᵣӥѤ Ḣḹ, פ  ꜙἶἛ╙ ἵ ̆ 

⅝אַ ◑ʺ ἶ ʺѫתּ סּ ,˦   ᴛἝᾅᵑ ̯ Ѥ ♣ר♠ ▫∟╖ᴛἌ╥ ҥ╪ אַ︡ ⁄ Ѥ Ḣḹ⁄ ҍ  

ủ Ṙѱѻ. 

ᶴἉ, PDF, ͋ ᵚ Ḑ ᾂ ᵎ ̬Ɑ Ӆ ᾌ╓ᴘ Ṇ ѡ ḟḶ ḡ→͖ 

ˠἒ ᴛⱡ ⁄ἌѤ ͙ὥ ᶷἌ, ▬‰ Ͽ⁵Ἄ, ҵᶔ, ᾎḢἌ, ▀♬, ᴛ  Ӯ ҍṨṪ╥ ♬Ṓʺ ẋ♬ ӈ 

ᴛ Ⱶ◓ ѱѻ. ᾏ̓ Ͽ↔ ᶛӎ ѻ‚ ͙ ԅᶷ⁄ ̓ ▫ҿ ʺ ‡ᴓᾋѱѻ. 

♬  ֞Ѥ ḙ♬  ᾏ╖ᴛ ṉ Ѥ ̓♬╘ ░ᴏ ҥ╪ ╥ ┬ ̓ ∟ Ѥ ᵙ ˺̓⁄ ӻג 

Ҁפֿג ὡ ▓ᾋѱѻ. 

ҥ╪ ᵑ ẋ♬  ҥ╪ ⁄Ἄ ♬  ҥ╪ ᴛ ṉ Ѥ ˦╘ ₉ὥ╪▫ ̓ ░ѱѻ. ╪ ᴛἝᾅѤ ░ᴏ 

ҥ╪ ╥ ┬ ̓ ṪἍ ᶜ♠⁄ ӻג ѻᵎᶒ ҥ╪  ╙ѱ‡(͎ᵝ 3.2-5)₮ ṪἍʺ()╥ ‰ᶴ⁄Ἄ Ữ҉ ṨṪתּ⁪ 
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תּ ᶒ, ͵ ϣ ̆ ́♠╬ ҥ╪  ︡ ╙ ỸἛ Ѥ ˦╪ ᶜ ░ѱѻ. 

 

 

͎ᵝ 4.1-1 ̯ⱳ Ӈּת Ώ╘ ᾅ  ᶷἌᵑ ̯ⱳ ӈ  ᾏ╖ᴛ ṉ ͙. 

ᶷἌ, PDF, ͎ ᵝ ḓ ᾅ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ Ѿ́(͎ᵝ 4.1-1)Ѥ ѻ╛ Ѿ́ᵑ Ѥ Ѿ́Ṋ 

ᴛἝᾅ░ѱѻ: 

 ): ╪ Ѿ́⁄ἌѤ ẋ♬  ҥ╪ ʺ ӈ ἵᾅ ᶷἌ ֞Ѥ ╪Ḉּתʺ ᴛӥӋѱѻ. ₉ᵑ ө‡ PDF 

-ʊ Ἄ, Ợֿב, ͎ ᵝ ֞Ѥ ᴛҵ Ӯ╪ ⁴͙⁄ Ӊ ὡ ▓ᾋѱѻ. 

 Ң╧  Ṇ (Transform ): ẋ♬  ҥ╪ ᵑ ♬  ᾏ╖ᴛ ṉ Ѥ Ѿ́ʺ ╪‡︡ѱѻ. ₉ᵑ ө‡, 

̛  ᶷ▫ ╬ᾏ(OCR) ֞Ѥ ͙  ᵙ Ḣḹ╙ Ợ↔ ⁴ ╪Ḉּת⁄Ἄ ᾅ ᵑ ╬ᾏ ̆ Ἅ Ѥ 

▬‰╪ ⁴͙⁄ Ӊ ὡ ▓ᾋѱѻ. 

 Ң╧  ᴘӢ Ḑ ♄◌(Load): ᵡּתᵢ Ѿ́Ѥ ʺ ▬‰╙ ─  ᵙӈ ҥ╪ ᵑ CSV, XLSX, XML, 

JSON ₮ ˉ╘ ѻ‚  ᾏ╖ᴛ ♇◑ Ѥ ˦╖ᴛ, ᾏ ἐ ╘ ♬ ⅝̯Ợ ̓ ἐ ҵ⁄ ӻג 

Ҁ︡גѱѻ. 

ETL ( , ṉ , ᴛӥ)ᴛ ῼᴎֿב ╪ ᴛἝᾅѤ ▫ҿ ӈ ҥ╪  ᵙ⁄Ἄ ᾔ♠╬ ⁵ ╙ ᶒ "ETL ḓ 

╪ ṉ , :╬ג , ᴛӥ" ◑⁄Ἄ җ ▫Ἕ  ἒᶘ ѱѻ. ѻ╛╖ᴛ, ѻ‚  ᾏ╥ ʊ Ἄʺ ‡֒˭ ̯ ⱳ ӈ 

ҥ╪ ᴛ ṉ ӇѤּת⁄ ҍ  ₉ᵑ ủ Ṓ˳ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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PDF -ᶴἉᵎ ᴘ Ṇ ѡ ₆ᾋ 

ˠἒ ᴛⱡ ⁄Ἄ ʺ◑ ▀ḙ♠╬ ▬‰ ַא ϮѤ PDF ᾏ╥ Ợ‚Ἄᵑ ᵙ Ѥ ˦░ѱѻ. ẋ♬  

ҥ╪ ⁄Ἄ ♬  ҥ╪ ᴛ╥ ♣ ╙ Ṓ⁴͙ל ─  PDF ʊ Ἄ⁄Ἄ ᵑ ⁴ CSV ֞ Ѥ Excel ᾏ╖ᴛ 

ṉ Ѥ ᾒⱠ ₉ᾎᵑ ủ Ṓ˳ᾋѱѻ(͎ᵝ 4.1-2). 

 

͎ᵝ 4.1-2 PDF ₮ Ҁᵙ CSV ḓ XLSX ᾏ╘ Вᵙ Ợ↔Ӈᶒ ѻ‚  ҥ╪  ̕ᵙ ᾎᾅ ⁄ ὺ˭ 

Ӌѱѻ. 

ChatGPT, LlaMa, Mistral DeepSeek, Grok, Claude, QWEN ̓ ˉ╘ LLM …‡ ᶛҨ╘ ҥ╪  ̓ ▫ө╪ 

ҥ╪ ᴛ ▬‰ Ѥ Ḣᾏ╙ ˭ Ѿὣ ⁴ ᴛ͎מḒ …‡╥ Ӷ ױѹ ⅝Ἓ╙ ת╪̆ ᾅ  ᵙᴛ ᵤ╘ 

▬‰╙ ˺  ὡ ▓˭ ּׁשѱѻ. 

ӻגἌ ╬ С⁄Ἄ ἹᴴἪ╙ ˤự Ѥ ҥ ᾎʼ╙ ἵẋ ˞Ϯ(▀ḙ♠╖ᴛ StackOverFlow ⌠Ợ╪  ֞Ѥ 

╪ⱠṊ ᴀ ḓ ) ҥל  ᵙ ♣ᶷʺ⁄˭ ᶷ╥ Ѥ ҍᾐ ᾐ ₣ג╬ ֞Ѥ ᴛ  LLM ╥ ͙ѫ╙ Ợ↔  

ὡ ▓ᾋѱѻ. ᵙᵑ ⅝ Ѥ ˦ ╖ᴛ Ṫ ᶒ ɒ Ҩ╘ PDF -ʊ Ἄᵑ  ᾏ╖ᴛ ṉ ͙─  ẋӈ ӥᵑר 

Ⱡ̑ ѱѻ.  

    LLM - (CHATGRT, LlaMa, , , , , QWEN  

)  : 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ʺ ӈ PDF - ▀⁄Ἄ ᾅ ᵑ Ѥ ӥᵑ ▬Ἓ Ἕ⅝. ╪ ӥѤ ▀ ˿ᴛᵑ 

╬ὡᴛ Ḛῷ ӈ ╪ẇ╙ ҥ╪ ᴆ▐ ╖ᴛ ḙ ‒  

    ,         LLM -   

  Python    : 

 

͎ᵝ 4.1-3 Python ӥ ḓ ҉ ג╪Ẅױᵙ ḓ ּת( ѻ, ) ᾏ╥ LLM ╞҆╘ PDF - ▀⁄Ἄ ᾅ ᵑ 

ѱѻ. 

╪ ӥ(͎ᵝ 4.1-3)Ѥ ─⁄Ἄ …͕  ╬͙ ▓Ѥ IDE ַא Ϯ⁄Ἄ ₡ ᴛ ᾒ╖╬ג  ὡ ▓ᾋѱѻ: PyCharm, 

Visual Studio Code(VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, PyDev ͎ױ╬╪ ▓Ѥ 

Eclipse, Thonny, Wing IDE, Python ͎ױ╬╪ ▓Ѥ IntelliJ IDEA, JupyterLab ֞Ѥ ╬͙ ₣ג╬ ҵ̯: 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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Kaggle.com, ̯͒ גṒ, χ ╪ ᴛἵ   ♇ Я ṩ, ῷᵡⱵ Ἕ╪ּתᶉ╪ . 

 " "    Pandas  ("Python Pandas:     

"     )        

 CSV    XLXS  : 

PDF - ▀⁄Ἄ ˺̓ ╪ẇ╙ ҥ╪ ᴆ▐ ╖ᴛ ṉ Ѥ ӥʺ ⅝ ѱѻ. ֞  

ҥ╪  ᴆ▐╙ CSV ▀⁄ ♇◑ Ѥ ӥᵑ ʺ ѱѻ.  

 LLM   : 

 

͎ᵝ 4.1-4 PDF⁄Ἄ  ᵑ DataFrame ╖ᴛ ṉ ̆ ᵑ CSV - ▀⁄ ♇◑ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ӥ ᾒ ᵆʺ ḛỸ₡ אַ  ᶔ(͎ᵝ 4.1-3, ͎ᵝ 4.1-4)(₉: ג╪Ẅױᵙ ыד ֞Ѥ ◄ᶣӈ ▀ ˿ᴛ) ₡ᵆ 

ᾅ ᵑ ἵᾅ ӥ₮ Ζ ṓỢ ⁴ LLM -model ⁄ ѻᾎ Ⱡ ᶔ Ӌѱѻ. ᶛҨ╪ ₡ᵆ ᶉᾎּתᵑ ṪἍ ⁴ 

ᶷⱠʺ ᶴ″╬ּת ἒᶘ ̆ ὡ♬ ֞Ѥ ʺ Ѿ́ᵑ ⱠΌ ѱѻ.  

ӻגἌ ͤ╘ ͙ὥ ּתᾏ╪ ′‡ҵŸŸ ӥḥŸ ὡ♬Ÿ ὡ♬╖ᴛ ╪‡ּתѤ ₰♣  Ợ╪ ╙  

AI₮╥ Ữ ▬↔╪ ╪ᴴ‡︡ѱѻ. 

LLM ╥ ▀ḙ ᾅ  ᵙ₮ ᶛӧ IDE⁄Ἄ ᴛ ᴛ ᾒ  ὡ ▓Ѥ ὡᾕ ת╥ Python()╙ Ợ↔ ⁴ PDF -

ᶷἌᵑ  ᾏ╥ CSV() ᶷἌᴛ ṉ Ѥҥ, ╪Ѥ PDF ʊ Ἄ₮ Ҁᵙ ͙́ʺ ὺ˭ ▄╙ ὡ ▓̆ ᶛӧ ҥ╪  

̕ᵙ ᾎᾅ ⁄ ẖᵎ˭  ὡ ▓ᾋѱѻ.  

╪ ӥ(͎ᵝ 4.1-3, ͎ᵝ 4.1-4)ᵑ LLM Ḣ⁄Ἄ ṓỢ ⁴ ἌḲ⁄ ▓Ѥ ὡᵣ, ὡ  ˌ╥ Ự PDF ʊ Ἄ⁄ 

♠↔ ᶔ ẋ♬  ᶷἌ ᾅ ᵝ╙ ♬ ӈ CSV ╪ẇ ᾏ╖ᴛ ṉ Ѥ ᴛἝᾅᵑ ▫ҿ  ὡ ▓ᾋѱѻ.  

ᵣ PDF ᶷἌ()⁄Ѥ Ữ ᾅתּ ʺ Ӈ‡ ▓Ѥ ˦╘ ῷѱᶒ, ╪Ḉּתᴛ ᵙ ‒ Ѥ ᾅ  ᶷἌ╬ 

˿↕ʺ җ ᵤᾋѱѻ. ╪ḈּתѤ ṕֿפ♠╖ᴛ ẋ♬ ᵙᵑ ˌḛױẄ╪ג ᵣ ╬ᾏתּ╪♠ ̆ ♠↔ ᶔ ͎ Ͽ↔╙ 

, ᵙ, ṪἍ  ὡ ▓‡ ẋּנѱᾅ ᴛἝᾅ⁄Ἄ ╪ ҥ╪ ᵑ ҍ  ↔  ὡ ▓ᾋѱѻ. 

JPEG, PNG ╧ḅּקᵎ ̬Ɑ Ӆ ᾌ╓ᴘ Ṇ ͖ 

╪ḈּתѤ ʺ◑ ▀ḙ♠╬ ╥ ẋ♬  ҥ╪ ͙ ̓‰Ϯ░ѱѻ. ˠἒ אַ  ụ‰⁄ἌѤ ᾅ ױ⁴   ᶷἌ, 

ἒ́ҵ, Ợֿב, ҵᶔ Ӯ╥ ᴛ   ϱ ‚╥ ♬Ṓʺ ♇◑Ӈ‡ ▓ᾋѱѻ. ╪ױ  ҥ╪ ⁄Ѥ ַא⅝  ♬Ṓʺ 

Ӈ‡ ▓ּתᵣ Excel ᾅ ᴆӥᾎ  ֞Ѥ ҥ╪ ḽ╪ᾅ ₮ ˉ╪ ֹו♪ ᵙ  ὡ ′ᾋѱѻ. ╪Ḉּת⁄Ѥ Ͽ↔, 

ựỮ, ֿפˁ╪ ѻ‚ ̆ ┬↔  ♬Ṓᵑ ͙ ─  Ṋ  ᵙʺ ⅝ ͙ ԅᶷ⁄ ṓ◌  ♬Ṓʺ ᵤ╪ 

Ӈ‡ ▓ᾋѱѻ. 

╪Ḉּתᵑ ҥ╪  ἵᾅᴛ Ợ↔  ԅ ‡ᴎ⇔ ♩╘ ̯ⱳʺ ′ѻѤ ♩░ѱѻ. ╪ḈּתѤ Excel ᾅ ᴆӥᾎ ()Ϯ 

ҥ╪ ḽ╪ᾅ ╪ẇ ᴀ ʺ ּסᾎ ╪ ˞Ϯ ᵙ  ὡ ▓Ѥ ֹו♪♠╪̆ ὺ˭ ♬װ  ὡ ▓Ѥ 

Ḣᾏ╖ᴛ ╥Ḉᵑ ♣Ҁ Ώᾋѱѻ. ̯ⱳ תּ Ӈּת Ώ╘ ╪Ḉּת ҥ╪ ᵑ ̯ⱳ ӈ ᴛ ṉ ᴎᶔ 

╪Ḉּת⁄ ӈ ᾎʻ ♬Ṓᵑ Ἅ  ὡ ▓Ѥ ὡ ג╪Ẅױᵙᵑ Ợ↔ ‒ ѱѻ(͎ᵝ 4.1-5). 
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͎ᵝ 4.1-5 ὡ OCR ҵ̯ᵑ Ợ↔ ᶔ ᾅ  ᶷἌ₮ ╪Ḉּתᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ  ὡ 

▓ᾋѱѻ. 

OCR (̛  ᶷ▫ ╬ᾏ) ͙ὥ╘ ╪Ḉּת⁄Ἄ ᾅ ᵑ Ѥ ҥ Ợ↔Ӌѱѻ. ᶷἌ ᾅ , Ợֿב ḓ PDF - ▀╥ 

ᶷ▫₮ Ὠ▫ᵑ ╬ᾏ ⁴ ︡ ʺѫ ̆ ͙́ʺ ▄╙ ὡ ▓Ѥ ᾅ ᴛ ṉ  ὡ ▓ᾋѱѻ. OCR ͙ ὥ╘ 

ҿΌ ᶷἌ ▫ҿפ₡ ⁄ Ợ↔Ӈ‡ ₵╖ᶒ ₡ѥϳ⁄Ѥ ᶛӧ ẋּנѱᾅ ᴛἝᾅ ḓ Python -  ᵙ ╪Ἢ⁄ 

ὺ˭ Ӌѱѻ. ʺ◑ Вᵙ Ợ↔ӇѤ OCR ҵ̯ ַא ϮѤ ∟מ HPǾ⁄Ἄ ˌḛ ⁴ ◓ GoogleǾ⁄Ἄ 

∟תּ Ѥ ₡  ἵᾅ ╬ Tesseract ░ѱѻ. 100ˌ ╪Ữ╥ …‡ᵑ ּת∟ ᶒ ╬ᾏ ♬ ҵʺ иᾋѱѻ. 

LLM ⁄ ᾅ ˞Ϯ ₅  ╪ẇ⁄Ἄ ̯ⱳ ӈ Ḣᾏ╖ᴛ ҥ╪ ᵑ ˤự Ѥ Ỵ  ӥᵑ ▬Ἓ ҵᴜ 

⅝  Ṓ˳ᾋѱѻ. 

 LLM (ChatGP, LlaMa, , , , ,   )    

: 

ʺ ӈ JPEG ╪Ḉּתᵑ DataFrame ᴛ ṉ Ѥ ӥ ▬Ἓ  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 LLM         Pytesseract  

   : 

 

͎ᵝ 4.1-6 ╪ḈּתϮ Ợֿב╥ ⁄Ἄ  ᾅ ᵑ ̯ⱳ ӈ  ᾏ╖ᴛ ṉ ѱѻ. 

╪ ₉Ⱡ⁄Ἄ LLM ⁄Ἄ Ỹӈ ӥ(͎ᵝ 4.1-6)Ѥ pytesseract ג╪Ẅױᵙ(Python ↔ Ἄד)ᵑ Ợ↔ ⁴ 

OCR (̛  ʊ ▫ ╬ᾏ)╙ Ợ↔ ⁴ ╪Ḉּתᵑ ᾅ ᴛ ṉ ̆, Pandas ג╪Ẅױᵙ ŋ  Ợ↔ ⁴ ╪ ᾅ ᵑ 

̯ⱳ ӈ ᾏ, ּס DataFrame ╖ᴛ ṉ Ѥ ҥ Ợ↔ ѱѻ. 

ṉ  ̓♬⁄Ѥ ▀ḙ♠╖ᴛ ╪Ḉּפֿ ת╙ ˌἐ ͙ ─  ♣ ᵙʺ Ӈᶒ, ͎    ˁּת, 

︣  ֞Ѥ ˍ  ╬ᾏ╙ ─  ѻ‚  ῼ̆ᵙּצ╪ ♠↔Ӌѱѻ. ͎ ˺̓ ẋ♬  ᾎʻ ♬Ṓʺ 

♬  ҥ╪ ᴛ ṉ Ӌѱѻ. 

PDF ₮ ╪Ḉּתʺ ẋ♬  ♬Ṓ╥ ל⅝ ἵᾅ╪͙Ѥ ּתᵣ, ╪ᶉ▀, , ╥, ᶉᾐ♇⁄Ἄ ỸἛӇѤ ᾅ Ѥ 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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‚♠╬ ᶔ⁄Ἄ ֿב♬  …░ѱѻ. ╪ ҥ╪ Ѥ Ѿὣ  ‚╪ u ╙ Ỏᵣ ῷѱג ‡ⱨ ▓̆ ẋ̑ᾏ Ӈ‡ 

▓╖ᶒ ̯ⱳ ʺ ᵰ↕ Ḉ ѱѻ.  

ᾂ  Ң╧ ᵎ ̬Ɑ Ӆ ᾌ╓ᴘ Ṇ ͖ 

ʺ ▓Ѥ PDF ʊ Ἄ(͎ᵝ 4.1-2)₮  ᾏ╥ ᾅ  Ḳ♣(͎ᵝ 4.1-5) Ω⁄ҵ ᴛⱡ  ᶷἌ╥ Ữ҉ ṨṪ╘ 

ᾅ  ᾏ╖ᴛ Ⱡ̑Ӌѱѻ. ╪Ѥ ᾅ  ᶷἌ╥ ▀̕ӈ ᶷ◑▀ ὡҵ ▓̆ ҵᶔ̓ ҵᾏ ─⁄ ‡ⱨ ▓Ѥ 

Ѿ ♠╬ ͙ ᴜ▀ ὡҵ ▓ᾋѱѻ. ҍ╥ ҥ╪  ᵙ ˿⁄Ἄ ̋ ◑ ▀ḙ♠╬ ▬‰ ַא ϮѤ ╪ױ  ᾅ ᵑ 

ṪἍ, ᾎʻ  ḓ ╥Ợ ˺♬⁄ ♠  ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ ˦░ѱѻ. 

╪ ᴛἝᾅ╥ ᾔ╘ ̑ ӈ ︣╙ ͙ḙ╖ᴛ ♬Ṓᵑ ̆ᵙ₮ ─ ̆ᵙᴛ ̯Ἓ  ὡ ▓Ѥ Ṫᵆ 

́╬ Ṫᵆḹ░ѱѻ.  

ṧᵃ ╕ ˍ ᵑ ͎ᴹ ̆ ̯Ἓ Ѥ ҥ Ợ↔ӇѤ ́ ♠ Ṫᵆ ̯ⱳ░ѱѻ. ᾅ  ᵙ╥ 

ᵱד⁄ἌѤ ᶜ╙ ╥Ḉᴝ♠ Ḹלᴛ ́♠╖ᴛ Ṫᵆ ⁴ ṪἍ╙ ʼἵ ̆ ҥ╪  ᵙ╥ 

Ữᾎ ╙פֿ Ѥ ͙  ⁵ ╙ ѱѻ. 

Ṫᵆḹ ỸἛ⁄Ѥ ⁪  , Ḹל  ḓ ᵱד  Ѿ́ʺ ὡḙӋѱѻ. ᾅ  ҥ╪ ⁄Ἄ ♬Ṓᵑ Ѥ 

ᴛἝᾅᵑ ɒ Ҩᵠ ͙ ─  ѻ╛ Ѿ́Ѥ PDF ʊ Ἄ⁄Ἄ ҥ╪ ᵑ ̯ ⱳ  ԅ ╪Ḉ ♠↔  ˦̓ ┬Ợ ѱѻ: 

 ): ᾅ  ҥ╪ ᵑ ṪἍ ⁴ ᴛⱡ ḓ ṉ˿⁄ ҍ ⁷תּ ╥♬▀   ♬Ṓᵑ ‒ ѱѻ. 

 ṧᵃ Ḑ ṧᵃ ( ἵנ ᴟ): ּ⁷ת Ợ┬ ḓ ▀♬ ṉ˿ Ӯ ὡᾐ  ♬Ṓᵑ Ṫᵆ ѱѻ. 

 ( ᴛӥ): χ ╪ᵢ⁄ ΩṨ ҥתּ  ̕ᵙ ᾎᾅ ⁄  ὡ ▓ҵᴜ ̯ⱳ ӈ ҥ╪ ᵑ רẋ ѱѻ. 

ᴛⱡ  ̕ᵙ▫₮ ⁪ּתѱ‡ʺ ▀♬⁄ ҍ  ᶷⱠᵑ б╥ Ѥ ҍ ᵑ ϮыѤ Ữ ╙ Ỹʻ  Ṙᾎѻ. 

↕ᵙ╥ ᶜ Ѥ ᾔ ⅝ἵ(ּ⁷ת Ợ┬, ▀♬ ⱳ♬)ᵑ ⁴ ╪ᵑ ̯ⱳ ӈ Ḣᾏ╖ᴛ Ⱡᾎ Ѥ 

˦░ѱѻ(͎ᵝ 4.1-7). 

₉Ữ √ӥᵑ ͙ḙ╖ᴛ ╙ ὡ ̆, ҥ╪  ╙ ᾎḀᴆ╪Ἢ ͙ ─  ҥ╪  ᴆ▐╙ ᵣө̆, 

ṉ   ϳ , ╪ḿ ḓ ▬‰(₉: ▀♬ ṉ˿)⁄ ҍ (┬Ợ ⁷תּ :₉)  ⁸╙ Ѥ Ự ҥ╪  ᴆ▐ 

╪ẇ╙ ᵣө‡ Ṓ˳ᾋѱѻ. 
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͎ᵝ 4.1-7 ▐ג╬╙ ⱳ♬ ̆ ṉ˿ Ợ ╙ ᴛⱡ  ̕ᵙ ᾎᾅ ⁄ ‒  ⅝Ἓ⁄ ҍ  

ᾅ Ṓᵑ ˆⱳ ᾎ♬ ⅝ל ╥ ѱѻ. 

ѻ╛╘ ╪♣ ₉Ⱡ⁄Ἄ₮ ˉ╪ …‡ ᶛҨ ַא Ϯ⁄Ἄ ᾅ  ᵙᵑ Ợ↔ ⁴ ᶷⱠᵑ ˺ Ѥ ӥ░ѱѻ. 

 LLM    : 

"ΌЫ Ἕ⅝, ẋ ԅᶷ⁄ ▀♬╪ Ѭ‡ּ̆ת ▓ᾋѱѻ"גѤ ̕ᵙ▫₮ "Л, χ ˁ▀╙ ▀ל▀ 

♬ҵ ⱳ♬ ‒ ѱѻ"גѤ ⁪ּתѱ‡ ʼ╥ ҍ ʺ ▓ᾋѱѻ.  ┬Ợ  ᾅ  ҍ ᵑ 

ṪἍ ⅝ ₮┬Ợ ⁷תּ ⁴  ᵡˁ▀ ⱳ♬╙  ѻ╛ ╪ ҥ╪ ⁄Ἄ ҥ╪ ᴆ▐()╙ 

ỸἛ Ѥ ᾅ ᵞ ʺ ⅝ ѱѻ. ͎׳ ѻ╛ ╪ ҥ╪  ᴆ▐╙ CSV - ▀⁄ ♇◑ ‒ 

ѱѻ.  
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 LLM     (re - Regex)   Python -  Pandas (pd) 

   : 

 

 

͎ᵝ 4.1-8 ᵡˁ▀ ⱳ♬╥ ⅝Ἓ⁄ ҍ  ᾅ Ṓᵑ ᴛ ˆⱳ ᾎ♬ ⅝ל ╥ ѱѻ. 

╪ ₉(͎ᵝ 4.1-7)⁄ἌѤ ᴛⱡ  ̕ᵙ▫₮ ⁪ּתѱ‡ ʼ╥ Ἄᾐ╪ ӈ ᾅ  ҥ╪ ᵑ ṪἍ ⁴ ┬Ợ  

ҍ ʺ ▓Ѥ  ᴛⱡ  ̕ᵙ⁄ ₅ ╙ Ḉ  ὡ ▓Ѥ ♬ ♬Ṓᵑ ᾏṊ ̆ ѱѻ. ♬͋ᾏ (♬͋ᾏ⁄ 

ҍ ἌѤ "̯ⱳ ӈ ⅝̯ Ợ  ḓ RegEx ♬͋ᾏ " ◑⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ)╙ Ợ↔ ⁴ ᴛⱡ  ╥⁷תּ 

∟╬̓ ᾎʼ ▀♬⁄ ⅝  ⱳ♬╙ ╙  ᾏṊ ѱѻ. ╪ ₉Ⱡ⁄Ἄ ▬Ἓӈ ὡѤ ⁄ ӻג 

ᶷ▫⁸⁄Ἄ ּ⁷ת╥ ∟╬ ֞Ѥ ᾎʼ ⱳ♬╙ ѱѻ. ּס, "because of" Ӛ╥ Ѿ‡ᵑ ּ⁷ת╥ ∟╬╖ᴛ, "by" 

Ӛ╥ Ѿ‡ᵑ ᾎʼ ⱳ♬╖ᴛ ˆⱳ ᾎ ѱѻ.  
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⁄ ϳῬᴛ ╬ ӈ ˿↕ "ẋ"ʺ ∟╬╖ᴛ ᾏṊӇ̆, ♬ ͙ʼ⁄ ҍ͕… ╪⁷תּ   ▀♬ ⱳ♬╪ …͕ӈ ˿↕ 

҉ ͙ʼ╪ ᾎʼ ⱳ♬╖ᴛ Ӌѱѻ(͎ᵝ 4.1-9). ╪ױ  Ѿ‡ʺ ⁄ Ϯҵ ′╖ᶔ ҉ ἶἛ ⁸╥ ˃╘ 

"′╛"╪ Ӌѱѻ. 

 

͎ᵝ 4.1-9 ӥ ᾒ   ҥ╪  ᴆ▐ ╖ᴛ ⅝ ₮Ⱶ◓ ⁴Ṩ ╥⁷תּ ẇ⁄Ѥ╪ –⅝ ╘‫  

ᾎʼ ⱳ♬⁄ ҍ  ♬Ṓʺ Ӈ‡ ▓ᾋѱѻ. 

ᾅ (ҍ ʊ ,תּ , Ἄ)⁄Ἄ ⱳˠ╙ ̯ⱳ ̆ ᵰˌṉὡ ᶔ ˠἒ ּ⁷ת╙ ᾐἶ ˭ Ⱡ˞  ὡ ▓ᾋѱѻ. 

₉ᵑ ө‡, ▬‰▫ Ṩⱴ╘ Ὸ  ᾎ ▬‰ ἶҵ⁄ ₅ ╙ Ḉ  ὡ ▓╖ḃᴛ ỢѤ ˠἒ ◑ ˁҶ̓ ᴛⱡ  

̕ᵙ▫ ʼ╥ ҍ (͎ᵝ 4.1-9)⁄Ἄ ּ⁷ת ᵰˌṉὡᵑ Ṭᵙ  ₉Ṓ ᾎ ᾍᶴ∟╙ Ợ♣⁄ ˆ  ὡ ▓ᾋѱѻ. 

ᶷἌ₮ ╪Ḉּתᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ ▬‰╘ ẋ̪♠ ʼѾ ̆ ˌḢ♠╪ᶒ ᶴᴮ╬ Ṫᵆ ͙ḙ ҵ̯ᵑ 

Ợ↔ ⁴ ὡ  ὡ ▓ᾋѱѻ.  

⅝ἵ╥ ṪᵆѤ ᴛⱡ  ҥ╪  ▬‰,  CAD ἵ ≢‡(BIM) Ợ↔ ᾎ ᾔ♠╬ ṨṪ╪͙ҵ ѱѻ. 

CAD Ң╧ ᵎ ̬Ɑ Ӆ ᾌ╓ᴘ Ṇ  (BIM) 

CAD ҥ╪  ̯ⱳ  ḓ Ṫᵆ (BIM)Ѥ CAD(BIM) ҥ╪ ḽ╪ᾅ⁄ ♇◑ӈ ҥ╪ ʺ ˞╥ Ữ ὅ♠╪˞Ϯ 

ṓ◌ ᶉג  ᵚ ᾏ╖ᴛ Ӈ‡ ▓̆, ͙ ♠ ҥ╪  ⅝ἵ(ḙ♬ )₮ ᶉ ♬Ṓ ⅝ἵ(ḙ♬  ֞Ѥ ♬  

ҥ╪ )ᵑ ҿᾎ⁄ ˺ Ѥ ˿↕ʺ ᵤ͙ ԅᶷ⁄ җ ṓ◌  ▬‰░ѱѻ. 

CAD (BIM) ᾎᾅ ╥ ͙ṕ ҥ╪  ᾏ╘ ▀ḙ♠╖ᴛ ὡ ἵ ≢‡ ֞Ѥ API - ˌḛ▫╥ ╬ ╪ᾅ(͎ᵝ 

4.1-10)ʺ ῷѱᶔ ֹו♪ Ợ↔  ὡ ′ҵᴜ Ṓ Ӈ̆  Ἕᾅ  ὡ ′ᾋѱѻ. ╪ױ  ҥ╪  ˶ᵙѤ ὅ♠╬ 

ᾅ ᵙּת Ợ▀ᴛᵑ Ἓ ⁴ ▫┬ᴛ⇔ ♬Ṓ ̪ ╙ Ⱡ ̆ Ợ⁄Ἄ ⁪ӥ ⁪ӥ Ӱּת  ᴛἝᾅᵑ 
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ỸἛ Ѥ ˦╙ Ḣ ѱѻ. 

 

͎ᵝ 4.1-10 CAD ♣ᶷʺ(BIM)Ѥ API -⁷˺ ֞Ѥ ḿҗ ҵ̯ᵑ  ͙ṕ ҥ╪ ⁄  Ἕᾅ  ὡ 

▓ᾋѱѻ. 

ὡ CAD (BIM) ᾏ⁄Ἄ ᴛⱡ  ⅝ἵ╥ Ἓ ḓ ἶἛ⁄ ҍ  ♬ṒѤ ́ ♠ Ṫᵆ ᾎᾅ  ⁄Ἄ ὡ︡Ӈᶒ, 

҉ ἶἛ╙ ʺֿב ˌ Ѥ ̓▀Ϯᶴ╥ ⁸ᵰ ᴀ ҥ╪  Ṫᵆ Ṫ͙╥ ʺ◑ ͐ Яӥ⁄ ─ ѱѻ(͎ᵝ 4.1-

11). 

ױ╪  ́  ̯ⱳ⁄Ἄ ҥ╪ ᵑ Ѥ Ḣḹ╘ ӎ ʺּתʺ ▓ᾋѱѻ. ᵙᵑ ᵙ ӭ ʻ Яӥᵑ ᵚ ̆ 

̆ᵙ₮ ┬ ╥ ἐ ӈ ʺּתᵑ ҵϦᴛ ◄גϿѤ ὡҿ Ḣᾏ╪ ▓ᾋѱѻ. ֞Ѥ API(  ᵙ ╪Ἢ 

ᴛ͎מḒ ╬ ╪ᾅ)ᵑ Ợ↔ ᶔ ҥ╪ ᵑ ˤự ̆ ͎ᴹ ⁴ ѻᵐ ᾎᾅ ⁄Ἄ Ợ↔  ὡ ▓ҵᴜ 

̯ⱳ ӈ ╪ẇᴛ ṉ Ѥ Ṓѻ ═♠╪̆ ▫ҿ ӈ ♪͐ Ḣᾏ╙ Ⱡ̑ ѱѻ.  

CAD (BIM) ᴛⱡ ⁄Ἄ ̯ⱳ ӈ ҥ╪  ╪ẇ╙ ͙ ─  Dynamo, pyRvt, Pandamo( ѻ + 

Dynamo), ACC ֞ Ѥ ₡  ἵᾅ ἹᴴἪ, ₉: IFC ᾏ↔ IfcOpSh ֞Ѥ IFCjs ₮ ˉ╘ ѻ‚  ҵ̯ᵑ Ợ↔  ὡ 

▓ᾋѱѻ.  

ᾐ ҥ╪  ϿṒϿ͙ ḓ ṉ  ҵ̯ᵑ Ợ↔ ᶔ CAD ɒ Ҩ╥ Ͽ↔╙ Ữ ♬Ṓ₮ ἶἛ ҥ╪ (͎ᵝ 4.1-13) - 

ἒ́ ⅝ἵ╥ ἶἛ╙ ἒᶘ Ѥ ᶉ  ♬Ṓ(͎ᵝ 3.1-16)גѤ ӎ ʺּל ת⅝ ̯Ἓ ⅝ἵᴛ Ϯы‡ ҥ╪  ᵙ ḓ 

ẋᵑ ʼἵר  ὡ ▓ᾋѱѻ. ╪ ӎ ҥ╪  ᴆ╪‡Ѥ ̆┬ ᾏṊ▫ᵑ  ⁷˺ӈ Ữ ᴛ ┬ּתӇḃᴛ Ữ 

ἒᶘ(ᵰˌṉὡ ֞Ѥ ѻʻ ╙ )╪ ▓Ѥ ʻ ⅝ἵᵑ ╪ᵒ, ◓ֿפ, ₰Ἓ Ѿ́, ẋ↔ Ӯ╥ ἶἛ⁄ ♬ ˭ 

ᵰ  ὡ ▓ᾋѱѻ. ╪ ♪͐ Ḣᾏ╘ ᶛҨ╥ ᶴ˺Ἓ╙ Ṓ◑ ̆ ᾎʻ (͙ ♠ ᶛҨ ҥ╪ )₮ ṪἍ ֞Ѥ 
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̕ᵙ ▬‰(̯ⱳ  ֞Ѥ Ѣᾇ ˭ ̯ⱳ ӈ ҥ╪ ) ᶛӎ⁄ ҥ╪ ᵑ ┬⁷ ˭ Ợ↔  ὡ ▓╖ᶒ, ӎ ʺּת 

┬ ╥ ҥ╪ ᵑ ˌṊ♠╖ᴛ ֞Ѥ Ṏᴑᴛ ▬‰  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 4.1-11 CAD ҥ╪ ḽ╪ᾅ (BIM)╥ ♬Ṓ Ṓ͙Ѥ Ṫᵆ ᵙ ᴛ Ợ↔▫⁄˭ Ⱡ̑Ӌѱѻ. 

ᵙḲᾅ ⁪ּתѱ‡ᵠ ͙ὥ ╥ ˌḛ̓ CAD ҥ╪  ṉ ╙ ─  SDK(ἵ ≢‡ ˌḛ ) ╥ Ӯ◑╖ᴛ ὅ  
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CAD ἵ ≢‡ ᾏ (BIM)╥ ҥ╪  ʺ↔Ἓ ḓ ṉ ╪ ΅ ή√Ɑᾋѱѻ. ╪Ⱡ ὅ  ᵶ()╥ ҥ╪ ᵑ 

ѻᵐ ᾎᾅ ⁄Ἄ ṪἍ ḓ Ợ↔ ͙⁄ ♠  Ḹ↔ ᵶ╖ᴛ ḹ♠╪̆ Ό♣ ˭ ṉ  ὡ ▓ᾋѱѻ. ╥ 

ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯("Open DWG") ╥ ⁵Ợ₮ CAD ̑ ͕‰ ╥ ᾏ ּתḤᵑ ─  ☺╘ "̯ⱳ ӈ ҥ╪ : 

Ӱּת  ᾐ╥ ҍ" ◑⁄Ἄ ἒᶘ ᾋѱѻ. 

ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯ᵑ Ợ↔ ᶔ ὅӈ Ҷ♩ ᾏ╥ ҥ╪ ᵑ ḹ♠╖ᴛ ˤự  ὡ ▓╖ᶒ, 

 CAD (BIM ♬Ṓᵑ Ợ↔▫ʺ ⅝ᴛ Ѥ ҥ╪  ┬ ̓ ᾏ╖ᴛ Ṫ ⁴ ᵙ ḓ ṪἍ╪ 

җ ή√︡ѱѻ.  

ᵙḲᾅ ⁪ּתѱ‡ᵠ̓ CAD ҥ╪ ḽ╪ᾅ╥ ♬Ṓ⁄ ҍ ↔Ἕᾅ( )ᵑ Ợ  ♪וֹ  ᶔ ♬Ṓ⁄  Ἕᾅ  ὡ 

▓╖ḃᴛ ˌḢ  ҥ╪ ₮ ˌḢ  ҵ̯Ѥ ᶹᴝ ר ҵ̯ᵑ Ợ↔  ҥ╪  ṪἍ, Ṓ̆Ἄ ▬Ἓ, ᾎʻ  ḓ ѻᵐ 

Ӱּת  ᾎᾅ ̓╥ ╪ ʺѫ ѱѻ(͎ᵝ 4.1-12). 

 

͎ᵝ 4.1-12 CAD ҥ╪ Ἕᾅ  ♪וֹ ⁄ ᶔ ἵ פ ‡≢ ⁄ ҍ  ꜙἶἛ╙ ἵ ̆ 

ҥ╪  .ᾔ ♪͐ Ḣᾏ╖ᴛ Ϯῷʾ ὡ ▓ᾋѱѻאַ 
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1996 ЦṨ  DWG ᾏ, 2008 ЦṨ  DGN ᾏ, 2018 ЦṨ  RVT  ╥ ˿↕ ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯ᵑ 

Ợ↔ ⁴ ͙╥ ὅ  CAD ҥ╪  ᾏ╙ ̯ⱳ ӈ ᾏ╙  ѻᵐ ᾏ╖ᴛ ᵙ ̆ ═♠╖ᴛ 

ṉ  ὡ ▓˭ Ӈ‴ᾋѱѻ(͎ᵝ 4.1-13). ₡ѥϳ ♣ Ἕ́ ˞ ╥ ɒ ӧ ל⅝ CAD (BIM)₮ ҍ  ѱ‡ᵠ ỢѤתּ⁪ 

ὅ  CAD(BIM) ͕̑‰  ᾏ⁄Ἄ ҥ╪ ᵑ Ѥ ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯╬ SDK ᵑ Ợ↔ ѱѻ[92]. 

 

͎ᵝ 4.1-13 ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯ᵑ Ợ↔ ᶔ CAD (BIM) ᴛ͎ע ҥ╪ ḽ╪ᾅᵑ ᵙ  

ҥ╪  ᶛҨᴛ ṉ  ὡ ▓ᾋѱѻ. 

ὅ♠╪̆ Ҷ♩♠╬ ᾏ⁄Ἄ ̩ Ḣ  ᾏ╖ᴛ ҥ╪ ᵑ ṉ ̆  CAD (BIM) ᾏ╙ ͙ ♠ ḓ ᶉ  

♬Ṓ ἶἛ ҥ╪ ᴛ Ṫᵙ ᶔ ▬‰ ᴛἝᾅʺ ʼἵ Ӈ‡ ṪἍ, ⱳ▬ ḓ ѻᵐ ᾎᾅ ̓╥ ╪ 

ʺѫ ѱѻ(͎ᵝ 4.1-14). 

₡ѥϳ CAD ҥ╪ ( (BIM)) ▬‰⁄Ἄ ↕ᵙѤ CAD(BIM) ͕̑‰ ╥ ʺᵑ Ḛּת Ώ̆ҵ CAD 

ᾏ╥ ♬Ṓ⁄  Ἕᾅ  ὡ ▓Ѥ ᾎ♩⁄ ҵҀ ᾋѱѻ. 
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͎ᵝ 4.1-14 ᾐ SDK ҵ̯ ᵑ Ợ↔ ᶔ Ҷ♩ CAD ҥ╪ ḽ╪ᾅ ᾏ( (BIM)⁄Ἄ ҥ╪ ᵑ 

ḹ♠╖ᴛ ṉ  ὡ ▓ᾋѱѻ. 

CAD ἒ́ ҥ╪  ᵙ╥ ◓ ᴈӥѤ ҥ╪  Ἕ́⁄Ἄ ░ּתᵑ ˆ ̆ Ựᴛ⇔ ᾏ̓ ˌШ╙ ͙ 

─  Яᴏ Ѥ ל⅝ ᾎ◑ ⁴‰ (CAD)⁄ ╥  ́ἶ ἛӇ̆ ▓ᾋѱѻ. 

CAD ἶᴱἧ ̎͒‭ Ӧ╧ ̬Ɑ Ӆ Ң╧ ᴘ ╧Ҽ ̃ ▐ᾈѮѸ. 

2024 ЦṨ  ἒ́ ḓ ˠἒ ‰́Ѥ ҥ╪ ╥ Ợ↔̓ ᵙ⁄ ▓‡ ַאҍ  ͙ὥ♠ ṉ ᵑ ˷̆ ▓ᾋѱѻ. CAD -

ᾎᾅ  ͕̑‰ Ѥ ἒ́ ҥ╪ ⁄ ҍ  ᶴᴮ  Ἕᾅ ҍᾐ Ἕҍ ᾐˌШ╙ Ṓ Ѥ ҥ לᴏ ̆ ▓ᾋѱѻ. 

BIM (2002 Ц⁄ ᵣө‡︠)̓ ˌḢ  BIM (2012 Ц⁄ ᵣө‡︠)̓ ˉ╘ ♪͐ Ḣᾏ╘ ♩  CAD ̑ ͕‰ ʺ 

Ṓ ͙ ᾎ▬  ᾐ ͙ὥ ἹᴴἪ⁄ ▫ᵙᵑ Ͽ̆ל ▓ᾋѱѻ[93]: 

 ═♠╬ ♬Ṓ ̕ᵙ₮ ҥ╪  ṪἍ╖ᴛ╥ ♣ ╙ ʺѫ ˭ Ѥ 'ἝṪ ӈ' ҥ╪  Ợ↔╖ᴛ╥ ♣  

 ┬⁷  ҥ╪  ̯Ἓ╙ ─  USD ᾏ╥ Ӯ◑ ḓ ⁪ - Б -ᾎᾅ  ♪͐ Ḣᾏ(ECS)╥ ̯   

 ҥ╪  ᵙ, ᴛἝᾅ ▫ҿ  ḓ ҥ╪  ṪἍ⁄ ╬̑ ּתѫ ♠͏ ↔ 

 Ữ  ⇔↔Ἓ ˌḛ - ѻ‚  ᴛ͎ע, ᾎᾅ  ḓ ҥ╪ ḽ╪ᾅ ʼ╥ Ữ  ▬↔ ˌἐ 

ױ╪  ʻ ᶔ╘ "CAD ḓ BIM: ɣ ἒ Ṫ‒ ἒ́ ҥ╪ ╥ ᵡ , ᾒ ḓ Ḉ⁴ ╥"מἙ Ḵ  ⁄Ἄ ▫Ἕ  

ἒᶘ ѱѻ. ╪ ◑⁄ἌѤ ל⅝ CAD ͕̑‰ ө╪ ἒ́ ♬Ṓ╥ ̯ⱳ  Ḣᾏ╙ ◓̆ ̆ ▓ѻѤ ▀ḙ♠╬ 

ṉ ╥ ᵒᵣ ̓ ר ˭ ἒᶘ ˳ᾋѱѻ. ל⅝ ṉ ͙ ϮѤ אַ  Ⱶ╥ ▀ ͙ ḙ ᾅ ᵙּת ɒ Ҩ╙ Ḳᵙ̆ ̩ Ṋ 
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ᶛҨ ̯Ἓ ⅝ἵ⁄ ּתἶ♠╖ᴛ  Ἕᾅ  ὡ ▓Ѥ ἝṪ ӈ ṪἍ ּת  ҥ╪  ῷ ᵑ Ѥ 

˦░ѱѻ[93]. 

‰́⁄ἌѤ ͙ ♠ В╪ ⅝  Ḵ˞ᴠ̆ ὡ ᶉג  ᵚ ᾏ╙ Ѿ́♠╖ᴛ ′ ̆ 

Ṓѻ Ṓ ♠╪̆ ͙́ Ҷ╪ ʺѫ ᶒ ┬⁷  ἹᴴἪ ╙ ἐ ̆ ▓ѻѤ ˦╪ ◓ Ữ ╥ 

ṕֿפ░ѱѻ.  

ױ╪  ṉ ╥ ҿ╬ ַא ϮѤ ∟מ͎  מ  ‰́⁄Ἄ ˌḛӇ‴ּתᵣ ᾎḀᴆ╪Ἢ ḓ ᾎʻ ᵑ ─  

NVIDIA Omniverse(ḓ Isaac Sim) פ ╥ ̩ ḛ ҘṪ⁄ ⁪ּתѱ‡ᵠ   ᵙ ╪Ἢ⁄Ἄҵ ╪Ḉ ╬♬Ḛ̆ ▓Ѥ 

USD(Universal Scene Description) ᾏ░ѱѻ[93]. גᶉ ᵚ IFC ₮ Ҁᵙ USD Ѥ җ ʼѾ  ̯ⱳᵑ 

Ⱡ̑ ᶒ ּת₡ᶉ ᵙ ḓ ˍ  ἶἛ╙ JSON ᾏ (͎ᵝ 4.1-15)╖ᴛ ἒᶘ  ὡ ▓‡ ♬Ṓ ᵙʺ ↔╪ ̆ 

Ӱּת  ᴛἝᾅ₮╥  ἶҵʺ ẙ︡גѱѻ. Ựᴛ⇔ ᾏ╙ Ợ↔ ᶔ ּת₡ᶉ ᵙ(BREP -NURBS - ▫Ἕ  

Ͽ↔╘  6 Ṩ)ᵑ ᶉή ѻʻ  ᴛ ♇◑ ̆ ˌ  ἶἛ╙ JSON ╖ᴛ ♇◑  ὡ ▓╖ḃᴛ ג↕ӥ 

⁄ ᾎᾅ ⁄Ἄ ▫ҿ ӈ ᴛἝᾅ₮ ▬‰⁄ җ ᵙ ѱѻ[94].  

▀Ṩ CAD ḓ ERP ̑ ͕‰ Ѥ ╪Ḉ ┬Ợ  ᵶ(₉: NWD, SVF, CP2, CPIXML) ╙ Ợ↔  ᵣ ҍṨṪתּ▓ ̆

ὅ♠╪̆ ΩṨ⁄Ἄ Ợ↔  ὡ ′‡ ҥ╪   ḓ ◓Ợ↔╥ ̋ ѫἛ╪ Ⱡ Ӈ‡ ▓ᾋѱѻ. ╪ױ  ᵱד⁄Ἄ 

USDѤ ҉ᾎ DXFʺ Қ ˦ ̓ ̄ ╘ ⁵ ╙  ὡ ▓ᾋѱѻ. ּס, DWG₮ ̄ ╘ Ҷ♩ ᵶ⁄ ҍ  ̩ Ḣ  ҍΌ╪ 

Ӊ ὡ ▓ᾋѱѻ. 
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͎ᵝ 4.1-15 USD ᾏ╘ Ữ  ⇔↔Ἓ ḓ ͙ ♠ ВᴛṨ  ἒ́ ҥ╪ ╥ ҶᵞἛ ⁄ ҍ  

⅝̯ᵑ ⱴ ͙ ─  CAD ḿҗ╥ ᾎҵ░ѱѻ. 

ḛ▫ө╪ ˌḢ♠╪̆ ʼἵˌ ⅝ל ӈ USD, GLTF, OBJ, XML( ὅ  NWD, CP2, SVF, SVF2, 

CPIXML) ḓ ┬Ợ ᵶ(͎ᵝ 3.1-17)╖ᴛ ♣ Ѥ ˦╘ ҥ╪  Ѿὣ  ḓ ♪͐Ἓ Ữ⁄ ҍ  

͒ᴛḶ ᴈӥ₮ ‰́╥ ⅝̯ᵑ ḙ₅ ѱѻ.  ᶙ Ц ҿΌ ͙ ♠ В()⁄ ╥Ⱶ Ѥ 

ṓ◌ ᶉג  ᵚ  ᾏ⁄Ἄ Ḻ‡Ϯ Ṓѻ ʺṋ̆ ̯ⱳ ӈ ἹᴴἪ╖ᴛ ♩ֿב♠╖ᴛ ₦˵ʾ 

˦╖ᴛ ₉ỮӋѱѻ. ╪ױ  ♣ ╘ ˠἒ ụ‰╥ Ӱּת ᵑ ʺἶ ̆, ᴛἝᾅ ▫ҿ ᵑ 

בֿ ᶒ, ҥ╪  ̪ ╙ Ѿὣ  ˦░ѱѻ. 

Ựᴛ⇔ ˌḢ  ᾏ╙ Ṓ ᴎѤ CAD ͕̑‰ ́ ♠ר♣ ╥ ⁄ҵ Ṭ̯ ̆, ɣ ἒ ‰́ ♣ᶷʺө╘ ᵙḲᾅ 
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↔ѱ‡ᵠ ҵ̯ ᵑ Ợתּ⁪ ⁴ CAD(BIM) ҵ̯ ′╪ҵ ὅ  CAD ᾎᾅ ╥ ҥ╪ ⁄ ₰♣   Ἕᾅ  ὡ 

▓ᾋѱѻ.  

ױ╪  ᶛӧ ἝѤ ⁷♠╖ᴛ Ṩ ʺ  ᶛвᵙᾏ 3D ɒ Ҩ⁄Ἄ Ḹ↔♠╪̆ ̯ⱳ ӈ 

ҥ╪ ᴛ ♣ ̆ ѻᵐ ụ‰⁄Ἄ ₡פҿΌ ░ּשӈ ᾏ╙ Ợ↔ ˭ Ӌѱѻ. ᴛⱡ  ╪ 

CAD ɒ Ҩ╙ Ѿὣ  ᾎʻ♠ ˍ Ϯ ▀ ︡ ╪ ῷѱתּ גᾏ̓ ♬Ṓʺ ҅͛ ҥ╪ ḽ╪ᾅᴛ 

╬ᾏ ͙ ᾎ▬ ᶔ ἒ́₮ ̕ᵙ⁄ ҍ  ♪͐ Ḣᾏ╪ ˭ Ҁ︡גѱѻ. 

╪ ʊ Ἄ, ᾅ , ҵᶔ, CAD ɒ Ҩ⁄Ἄ ̯ ⱳ ӈ ҥ╪ ᵑ Ѥ Ḣḹ╙ ╫ ̆ ҥ╪ ḽ╪ᾅ⁄  Ἕᾅ  

ὡ ▓˭ Ӈᶔ ѻ╛ ᾔ Ѿ́Ѥ ҥ╪  ᶛҨᵠ̓ ֿפ Ṓּש░ѱѻ. ╪ Ѿ́Ѥ ̺͏♠╖ᴛ ♬   ᵙ ╪Ἢ 

▬‰⁄Ἄ ╥Ợ ˺♬╙ ϿᵙѤ ҥ Ợ↔Ӊ ♬Ṓ╥ ᵙ ḓ ṉ  ἶҵᵑ ˭ ˺♬ Ѥ Ѿ́░ѱѻ. 
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◑ 4.2.  

ṧᵃ Ḑ : ˝Ἇ Ң╧ ᵎ ⌐  ̎  †„ 

╢ở ˷♩╢ ἳҲѡ Ң╧   ѮѸפӸׇ ѽׇֿ ‹וֹ 

₡ѥϳ╥ Ӱ▫╬ ҥ╪  ῷ Ѥ ͐ṕ♠╬ ṉ ᵑ ˷̆ ▓ᾋѱѻ. ‰́Ѥ Ṩ ʺ ̆ ̆ᵞӈ ᶛҨ̓ 

ὅ♠╬ ᾏ⁄Ἄ Ḻ‡Ϯ ṪἍ,  ḓ ᴛἝᾅ ▫ҿ Ӑ Ṓѻ ┬⁷ ╙♩אַ ⁄ ̆ ͙́ Ҷ╪ ʺѫ  

̯ⱳᴛ ♣ ̆ ▓ᾋѱѻ. ͎ױϮ Ựᴛ⇔ ᵶ╖ᴛ╥ ♣ ᵣ╖ᴛѤ ═Ἓ╙ Ṓ◑  ὡ ′╖ᶒ, ҥ╪  

▫  .ᶜ╥ ҍỮ╪ Ӊ ὡḗ⁄ ′ᾋѱѻל ᴛ╖♠⁷ ╪פֿ ╥

╪ ⁄ἌѤ ᾏ, ᾎᾅ , ᴛἝᾅ⁄ ҍ  ᵤ╪ ╪‒͙ ѱѻ. ּתᵣ ╪ױ  ᶛӧ Яᴏ╘ 

ᾐᴧ  ὡ ▓Ѥ ҥ╪ ╪ᾔ ⅝ἵ ′╪Ѥ ╥Ḉʺ ′ᾋѱѻ. ҥ תּʺ  Ѥג  ╘פֿ 

Ӱּת ╥ Ἅ╪ᶒ, ѻ╛ ṨṪ⁄Ἄ ҥ╪ ҍ ⁄פֿ   ѻᾎ ѻᴷ ˦░ѱѻ. 

ҍ╥ ˠἒ Ợ,  ҍ  ˠἒ ỢѤ ὡᾕ ˌ, ԅᴛѤ ὡ  ˌ╥ Ἄᴛ ѻᵐ ᾎᾅ ̓ ҥ╪ ḽ╪ᾅᵑ 

Ợ↔ ѱѻ(͎ᵝ 4.2-1 ). ╪ױ  ᾎᾅ ╘ ♬͙♠╖ᴛ Ựᴛ⇔ ♬Ṓᴛ √ⱨ‒  Ỏᵣ ῷѱג Ἄᴛ 

̓♠╖ᴛ Ữ  ▬↔ ‒ ѱѻ. ө‡₡Ѥ ♬Ṓᵑ ᵙ  ˺̓ᴛ ỸἛӈ ᶛӧ Ựᴛ⇔ ҥ╪ Ѥ ╪ױ  

˿⁄ Ӈ‡ ♬ ẋּנѱᾅ ▬‰╙ ˺ Ѥ ҥ Ợ↔Ӌѱѻ. 

̓˞⁄Ѥ ♬ ẋּנѱᾅ ‰ᶴ⁄ ҍ  ╥Ợ ˺ ♬╪ ˿ ḕ ╙̕וֹ ̓ ╖ᴛ ̆ ̕ ᵙ▫(ἵ─ HiPPO, ͎ ᵝ 2.1-

9)⁄ ╥  ╪ᴴ‡Ɑּתᵣ, ₡ѥϳ⁄Ѥ ♬Ṓ╥ ‚╪ ͕˶ ʺשּ  ⁄ ӻױ╪ ג  ♪͐ Ḣᾏ⁄ ҍ  бה╪ 

╪ᾋѱѻ. ᾒᾎʼ ҥ▓ ̆תּ ᴛ ▬ҿ Ѥ ▫ҿ ӈ ṪἍ()╪ ╪ᵑ ҍ ̆ ▓ᾋѱѻ. 

"♣ ♠╬ ὡҿ" ˿ ѱᾅ ᵙ⁄ ҍנѱᾅ ᴛἝᾅ б╥Ѥ ẋּנẋּ ╥רὡ ב₅ֿ  ẖᵐ ╞҆╪ 

⅝  ⇔₅ ṪἍ()╖ᴛ ♣ Ӊ ˦░ѱѻ. 

́Ợ, ˁ Ҷ, ˸ ♠ ҅҉▫()ʺ ὡ▬‰╖ᴛ Ṓ̆Ἄ₮ ⅝– , ᴛⱡ  ҥ╪  ὕ ╪ᾅᵑ ᶒ  ֞Ѥ ᶙ ל⁄ 

ˢ  ỸἛ Қ ᾎҍѤ ╪Ⱡ ̓˞╥ ▀╪ Ӈ‴ᾋѱѻ. ₡ѥϳ⁄Ѥ ╥Ợ ˺♬╥ ἶҵ₮ ♠ᾎἛ╪ ˿☺ ↕─╥ 

ᾔ ⅝ἵʺ Ӈ̆ ▓ᾋѱѻ. 
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͎ᵝ 4.2-1 ˠἒ ụ‰╘ ᶙ ᾎʼ ֞Ѥ ᶙ Ṫ ᵣ⁄ ╪ᴴ‡ּתѤ ѻᵐ ụ‰̓ Ҁᵙ ́ụ̓ ╥Ợ ˺♬⁄ 

ᶒ ╪ ˢᵞѱѻ. 

ˠἒ ụ‰̓ ѻᵐ Ӱּת  ἐֿב ụ‰ ʼ╥ ל⅝ ╪♩(͎ᵝ 4.2-1)╘ ҥ╪ ר ̓פֿ   ὡר╪ ϻѻѤ 

♩░ѱѻ. ♬Ṓ╥ ỸἛ, ♣Ἶ ḓ ᵙ⁄ ҍ  ̯ᾏ ♪͐ Ḣᾏ╘ ᴛἝᾅᵑ Ѣᵙ˭ ̆ ה╙ ‒͙ ѱѻ. 

▀ӈ ҥ╪ Ṩ◓Ѥ ⁪ӥ ╥()ר פֿ  ⁪ӥ ▫ҿ ᵑ ̯ Ѥ ҥ Ḣ ʺ  

╪ϮѤ ░ᴏ ҥ אַ Ⱡ̓ ⅝ל ╪ϻѻѤ ♩̓ ҥ ╪פֿ ╥ ─ ╙שẋ ḓ ˤּר   ̑ᾏ ӈ 

ᴛἝᾅʺ Ṩⱴ ѻѤ ♩░ѱѻ. ᾐᴧ  ὡ ▓̆ ▀̕ӈ ҥ╪ ʺ ′╖ᶔ ᾎᾅ  ʼ⁄ 

̓♠╬ ╪ ╪ᴴ‡ֿפ ὡ ′ᾋѱѻ. ╪Ѥ ᴛⱡ ╪ג  Ợ╪ ╥ ᶛӧ Ѿ́⁄Ἄ ּ⁷ת, 

₡ᵆ, ẋ↔ ּשʺᴛ ╪‡︡ѱѻ. 

╪ ╥ ѻ╛ ἠἪ⁄ἌѤ ҥ╪ ἐˌ ╙פֿ  ̆ ᴛἝᾅᵑ ר ᶒ ♬Ṓ⁄Ἄ ˤּשӈ ̆  ӈ̕▀ ╥פֿ

ҥ╪ ᴛ╥ ⁴♬╙ Ѿ  ὡ ▓Ѥ Ḣḹ╙ ▫Ἕ  ủ Ṙѱѻ. 

Ң╧ כ   Ḑ   

̓♠╬ ҥ╪  ̕ ᵙᵑ ─ ἌѤ ᶘ ר  ⅝ ╪ר♣  ѱѻ. ҥ╪  ̯ ⱳ₮ ֿפ⁄ ҍ  ᶘ  ⅝̯ 

Ợ ╪ ▓‡‒ᵣ ҥ╪  ˤּש╙ ▫ҿ ̆ ὡ▬‰╙ ת╪ᶒ ᴛⱡ ╥ ᶛӧ Ѿ́⁄Ἄ ♬Ṓ⁄ ░ʻ  ╥Ợ 
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˺♬╙ ʺἶ  ὡ ▓ᾋѱѻ. 

ˠἒ ỢѤ ᵰ▀ ╪ᶉ▀, PDF -ʊ Ἄ, CAD ἒ́ ▀, IOT ἡἌ╥ ҥ╪  Ӯ ὡḥ ˌ╥ ▀╙ ᵙ ‒ ᶒ, 

ױ╪  ▀╙ Ợ╥ ẋּנѱᾅ ᴛἝᾅ⁄ ‒ ѱѻ.  

͙‰╥ ҥ╪ ḽ╪ᾅ ḓ ҵ̯ ⁄ ᾎᾅ ╥ Ὤ(͎ᵝ 4.2-2)╘ ͙‰╪ ∟ Ѥ ˺̓ᵑ ҀἛ ͙ ─  ө‡₡Ѥ 

ѻ‚  ᾏ╥ ҥ╪ ⁄Ἄ ₅‚Ṫ╙ Ѥ Ḣḹ╙ Ḥ√‒ ѱѻ. 

ҥ╪ ╥ ᵒ╙ ̓♠╖ᴛ ᵙ ᴎᶔ ̕ᵙ▫ᵑ ̆↔  ⅝ ′╪ ᶀ♇ ҥ╪ ⁄ ҍ   ˶  

⅝̯Ợ ḛˌ ╙ר ̓ ̆ ♠♥  ҵ̯ᵑ Ợ↔ ⁴ ҥ╪ ᵑ ▫ҿ╖ᴛ ˤּש, ⱳ═ ḓ ᵙ ‒ 

ѱѻ. 

 

 

͎ᵝ 4.2-2 ˠˆ  ͙‰ Ỹ ́ᵑ Ṓ◑ ᴎᶔ ᾎᾅ ᾎ ᵙἵᾅᵑ Ṓ♠ ̓פֿ ╥ ‒ ѱѻ. 

ҥ╪  ˤּש ḓ ⱳ═ ᴛἝᾅᵑ ▫ҿ ᴎᶔ(╪  ▫ҿ ╙ ─ ) ʻ ♬ ᾎᾅ ⁄ ⅝  ἵ ╥ 

ҥ╪  ⅝̯ Ợ ╙ ἒᶘ Ѥ ˦Ṩ  ᾎ▬ ‒ ѱѻ. ╪ױ  ⅝̯Ợ ╘ ⁄Ἄ ♬╥ ѱѻ: 

 ♬  ᶴ″╙ ?⅝Ϯ ‒‡‫ 

 ‡Ԑ (̯ⱳ, ᾏ)ᴛ Ⱡ̑ӇϮ⅝? 

 ‡Ԑ ἶἛ╪ ὡ╬ʺ⅝? 

https://datadrivenconstruction.io/book/?utm_content=2Bko


 

Ṫᵆ ḓ : ˠἒ ҥ╪ ᵑ ─  ̑  …‡   |  165 

 

 

 ♬ Ἓ̓ ₰Ἓҵ╥ ↔ ₡ Ѥ ‡Ѣ ♬ҵ╬ʺ⅝? 

ҥ╪  ⅝ˠ╘ ὡᾐ ḓ ᵙӇѤ ♬Ṓ╥ ֿפ, ̯ⱳ ḓ ₰♣Ἓ⁄ ҍ ἒᶘ ╙ר͙  ѱѻ. ₉ᵑ ө‡ PDF -

ᶷἌ╥ ᾅ ♬ גӻ ⁄ר ́‰ ↕˿ ╥ ˭ Ἄᾏ╙ ּת♬ Ѥ ˦╪ ַא⅝ ѱѻ(͎ᵝ 7.2-14 - ͎ᵝ 7.2-

16). CAD -ɒ Ҩ╥ ˍ ⁄Ѥ ₤ḕᵐ ἶἛ( ὡ, ӥ, Ṫᵆ͙ ᵠ )╪ ▓‡‒ ѱѻ(͎ᵝ 7.3-9, ͎ ᵝ 7.3-10). 

֞  ́– ᾅ ╥ ˿↕ ᶘ  ϳ ₮ ͔  ḓ ל⅝ ↔‡ᵑ ▫ҿ╖ᴛ Ѥ ͙ѫ╪ ַא⅝ ѱѻ(͎ᵝ 4.1-7 

- ͎ᵝ 4.1-10). 

ҥ╪  ⅝̯ Ợ ╙ ̑ᾏ ╬ ὡ ⁴Ṩᵑ ▫ҿ╖ᴛר ̆ Ѥ ˦╘ ʺ◑ ᾎʼ╪ ᵤ╪ 

ˢᵙּתᵣ ַא⅝  Ѿ́ ַא Ϯ░ѱѻ. ẋּנѱᾅ ᴛἝᾅ⁄Ἄ ʺ◑ ᵤ╘ ᾎʼ╪ ἵ⅝ӇѤ 

Ѿ́░ѱѻ. 

╪ ╥ 3Ṩ⁄Ἄ …͕ ӭ╪ ẋּנѱᾅ ╬ ᵙ♣ᾅ(BI) ♣ᶷʺ╥ ᾎʼ ַ90%~50 אѤ ṪἍ╪ ῷѳ ҥ╪  

╪ẋ⁄ Ợ↔Ӌѱѻ(͎ᵝ 3.2-5). ╪ ᴛἝᾅ⁄Ѥ ҥר  ὡ︡, ʕ ┬ ,שּ Ἓ ˤỢ, ⱳ  ḓ ̯ⱳ  Ӯ╪ 

Ӌѱѻ. 

2016 Ц ἒᶷⱳỢ[95]⁄ ӻᵎᶔ, ѻ‚  ̛Ḹ─  Ṫ‒╥ ҥ╪  ̓ ▫ө╘ ‰ᶴ ᾎʼ╥ ҍṨṪ(– 80%)╙ 

ʺ◑ ͙ ᾓ╘ ▀, ּס ͙Ⱶ ҥ╪  ︡ ╙ ὡ︡ ̆ ╪ᵑ ♬ᵙ( , ̯ ⱳ ) Ѥ ҥ ῢѻ̆ ҆ ᾋѱѻ(͎ᵝ 

4.2-3). ӻגἌ Ựᴛ⇔ ╬Ợ╪ ₮ ḛ˸╖ᴛ ╪‡ֿפ ὡ ▓Ѥ ̓ ͋ ╙ Ѥ ˦̓ ˉ╘ ╥♠╬ ▬‰⁄ 

  Ѥ ᾎʼ╘ 20% Ḉᵣ⁄ Ṭ̓ ᾋѱѻ. 
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͎ᵝ 4.2-3  ˤּש ḓ ҥ╪ Ṓ◑ ѻᵐ ᾎᾅ פֿ  ̓╥ ╙ ─  ҥ╪ ᵑ רẋ Ѥ ҥ ʺ◑ 

ᵤ╘ ẋ↔̓ ᾎʼ╪ ἵ⅝Ӈ̆ ṓ◌  Ѿ́ʺ ḕᴛ ҥ╪  .ѱѻ░שˤּ פֿ 

ˠἒ Ợ⁄Ἄ Ἓ̑♠╬ ҥ╪  ̕ᵙᵑ ─ ἌѤ ▬‰ ᵰˌṉὡ , ҥ╪ Ợ ̯⅝ פֿ   ̑ᾏ , ▫ҿ ӈ 

┬ Ἓ ˤỢᵑ ─  ♠♥  ҵ̯ Ợ↔ Ӯ ̖♠╬ ♪͐ Ḣᾏ╪ ⅝ ѱѻ. 

ӭּק  ừ  ↔↑Ἐ╕ ⅔̬ ở ›Ἁ ᾋ□ӈѮѸ. 

͙‰ Ͽ Ӱּת  ᾎᾅ ╥ ὡʺ ּשʺ ⁄ ӻג ᾎᾅ  ʼ╥ ҥ╪  ▀̕Ἓ⁄ ҍ  ⅝Ἓҵ ּ̆ת ▓ᾋѱѻ. 

IT ᾎᾅ ױ⁴ ╙ ̔ ҉ Ѥ ̕ ᵙ▫Ѥ ּשʺ Ѥ ♬Ṓ╥ ‚̓ ѻ‚  ᾏ╙ ӻתּ◌ג ɥ Ѥ ˿ ↕ʺ u ᾋѱѻ. 

ױ╪  Ữ ⁄ἌѤ ♣ᶷʺ⁄˭ ѻᵐ   ᵙ ╪Ἢ̓ פ ⁄Ἄ Ợ↔ ͙⁄ ♠  ᾏ╖ᴛ ҥ╪ ᵑ 

ỸἛ  Ҁ̆ג ⅝  ὡḗ⁄ ′ᾋѱѻ. 

ӻגἌ ҥ╪  ỸἛ⁄ ̕⁴ Ѥ ⁪ּתѱ‡₮ ֹו∟╘ ѻ‚  ⅝̯Ợ ⁄ ♠╞ ‒ ᶒ, ᶘἛ̓  

ҥ╪ ╥ Ợ↔  ḓ Ḣḹ⁄ ҍ  ᶘ  ╪ ʺ ′Ѥ ˿↕ʺ ᵤᾋѱѻ. ♬Ṓ ᵙ⁄ ҍ ר  ӈ ♪͐ 

Ḣᾏ╥ Ṩ◓Ѥ ҥ╪ ╥ ṓ◌Ἓ̓ ẋ ר ӈ Ἓ╖ᴛ ╬  ὡ▬‰╖ᴛ ╪ᴴ‡ּתѤ ˤּש Ѿ́⁄Ἄ 
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ẋ ═Ἓ̓ ẋ↔ ּשʺᴛ ╪‡︡ѱѻ. 

ҥ╪ ר  () ᶷⱠѤ Ѿὣ  ╥Ἓ╪Ϯ ▫ҿ ╥ ᶷⱠʺ ῷѷѱѻ. ╪Ѥ ֹו♪♠╬ ◓♬♠ 

Ἰᾒ░ѱѻ. 2016 Ц IBM Ṓ̆Ἄ⁄ ӻᵎᶔ, Ḉ̰╥ ⁸Ὸ  ҥ╪ ╬ ᴛפֿ   ⁷ʼ Ἰᾒ╘ 3ⱳ 

1,000• Ҁױ⁄ Ҁ ѱѻ[96]. ֞  MIT ₮ ѻᵐ ṪἍ ἒ  Ợ╥ ⁷̯⁄ ӻᵎᶔ ҥ╪  פֿ 

♇ ᴛ ╬  ẋ↔╪ ͙‰ ᵰ ╥ 15~25%⁄ Ҁ  ὡ ▓ѻ̆ ѱѻ[97]. 

ױ╪  ⱳˠ⁄ἌѤ ỸἛӈ ˌ ⁄ ‡Ԑ ᵰˌṉὡᵑ ‡Ԑ ᾏ╖ᴛ, ‡Ԑ ἝṨ ὡר╖ᴛ ‒ Ѥּת⁄ 

ҍ  ҥ╪  ⅝̯ Ợ ̓ ἒᶘ╙ ᶘ ˭ ♬╥ Ѥ ˦╪ ᵰ↕ ַא⅝ ѱѻ. ╪ױ  ⅝̯ Ợ ╙ ̑ᾏ  תּ

Ώ╖ᶔ ҥ╪ ᾎᾅ ̓פֿ   ḓ ᴛⱡ  Ѿ́ ʼ╥ Ἓ╙ Ṓ◑  ὡ ′ᾋѱѻ(͎ᵝ 4.2-4 ⱳ). 

 

͎ᵝ 4.2-4 ẋּנѱᾅѤ ѻ‚  ⁵ ╥ Ữ  ▬↔╙ ͙ḙ╖ᴛ ᶒ, ̒  ⁵ ╘ ẋּנѱᾅ ᶜ ᵑ 

ҀἛ Ѥ ҥ ַא⅝  ♬ ᵰˌṉὡ₮ ˃╙ ⅝ᴛ ѱѻ. 

₤ḕᵐ ҥ╪  ⅝̯Ợ ()╙ ̑ᾏ ᴎᶔ ҥ╪  ὡר⁄Ἄ ẋּנѱᾅ ᴛἝᾅᵑ ╪ ‒ ѱѻ. ˠἒ 

ᴛⱡ Ѥ ┬ , ͋ᶛ, ⁴▫ ὡʺ ѻ‚ ᶒ ᶛҨᵠ(CAD(BIM)), ▀♬(ERP 4D), ∟ʺ ́ụ(ERP 5D), 

ᶹᵆ(SCM) Ӯ ʻ ᾎᾅ ᵡѻ ░ᴏ(░ᴏ ⁪ -⅝ἵ)⁄ ҍ  ̆┬  ᵰˌṉὡʺ ⅝ ѱѻ. 

ױ╪  ⅝̯ Ợ ⁄ ӻג ẋּנѱᾅ ̕ᵙ▫Ѥ ⅝̯ Ợ ╙ ⱴ ͙ ─  Ựᴛ⇔ ҥ╪  ̯ⱳᵑ ἒ́ ˞Ϯ 

͙Ⱶ ╪ẇ̓ ҥ╪ ḽ╪ᾅᵑ ⱳ♬ ‒ ѱѻ. ỸἛӈ ҥ╪ Ợ ̯⅝ ╘פֿ ╥ ╪ ‬ᵡϮ ♬ ̆ 

₤ḕᵎ˭ ̑ᾏ Ӈ‴Ѥּת⁄ ӻוֹ ג♪♠╖ᴛ Ҁ︡גѱѻ(͎ᵝ 4.2-5 ⱳ). 
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͎ᵝ 4.2-5 ҥ╪ ╪ҥ ♬ ╘פֿ   Ợ↔ Ợᴗ⁄ ҍ  ỸἛӈ ⅝̯ Ợ  גӻ ⁄פֿ ╥

Ҁ︡גѱѻ. 

ʻ ᾎᾅ ᵡѻ ̆┬  ҥ╪  ⅝̯ Ợ ╪ ▓͙ ԅᶷ⁄ ▀ḙ♠╬ ⅝̯ Ợ ╙ ̑ᾏ Ѥ  Ḵ  Ѿ́Ѥ 

ẋּנѱᾅ ᴛἝᾅ₮ ̕ᴐӈ ᶛӧ ⅝ἵᵑ Ṫᵆ Ѥ ˦░ѱѻ. ּס, ˌ ᵑ ♬ ᾎᾅ  ֞Ѥ   ᵙ ╪Ἢ 

▬‰⁄ ҉ Ѥ מᾅ ḓ מᾅ ͎ᴹ╖ᴛ Ϯя ⅝ʺ ▓ᾋѱѻ. ╪ױ  ʻ ͎ᴹ⁄ ҍ  ҥ╪  ̯ⱳ, ἶἛ 

ḓ ֿפ⁄ ҍ  Ṋҵ╥ ⅝̯ Ợ ╪ ˌḛӋѱѻ. 

̯ ╙Ϯ ᾒⱠᴛ ╪ ♪͐ḹױ͎ Ѥ ҥѤ ҥ╪  ͎ᴹ ᵑ ─  ̑  …‡╥ Ṩ◓גѤ  ϱ̕⁄ ֹוᶔ  

▓ᾋѱѻ. Ἄᴛ ѻᵐ Ṫᵆ, ַאṓ ᾏṊ▫, Ӈּת ΏѤ ᾏ╖ᴛ ╬  ʻ Ợ, ʻ ἵ ≢‡, ᾔּת‡ ʻ 
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ᴛⱡ ᵡѻ ̆ᵞӈ ̆┬╥ ҥ╪  ᶛҨ̓ מᾅᵑ Ἓ ˭ Ӌѱѻ. ͎ ˺̓ ᾎᾅ  ʼ⁄ ♬Ṓᵑ 

♣Ἶ ᴎᶔ ₤ḕᵐ ҥ╪  ᶛҨ̓ מᾅᴛ ⁴ױ Ḵ ṉ ‒ Ѥ Ӱּת  'ḕṁ '╪ Ỹ˵Ϯᶒ, ╪ ▬‰╘ 

ҍṨṪ ὡ▬‰╖ᴛ ╪ᴴ‡︡ѱѻ. ╪ ◑Ṉ╘ Ḹ↔ Ṫᵆ͙₮ ר ӈ ⅝̯Ợ  Ἕ ᴛ ╪ҿ ‒ᵣ ͏ṓ  ὡ 

▓ᾋѱѻ. 

̎ ╢ ̬Ἐ †„: ӭּק ᾂם  ᶆ╧ἧ›Ἁ ṧᵃ■╢ ⁮  

ˤỢ ḓ ᵙ ᴛἝᾅ╥ Ӱּת  ḓ ▫ҿ ╥ ᵱד⁄Ἄ Ṫᵆ ᾎᾅ ()╘ ˌ ⁄ ҍ  ἒᶘ̓ ᵰˌṉὡ ╥ 

▀Ἓ╙ Ṓ◑ Ѥ ▀ꜙ╥ 'Ӱּת  Ợ♣'╖ᴛἌ Ṋ  ⁵ ╙ ѱѻ. Ṫᵆ͙Ѥ ҥ╪ ᵑ ╥ḈṊᴛ 

͎ᴹ ̆ Ἄᴛ ѻᵐ ᾎᾅ , ̕ ᵙ ὡר ḓ ᴛⱡ ╪ג  Ợ╪ ╥ Ѿ́ ʼ⁄  ὡ ▓Ѥ '̑  …‡'ᵑ 

Ἓ ѱѻ.  

Ṫᵆ͙╥ ʺ◑ ʺᾎ♠╬ ₅ ╘ ˠᶹ ὡᶘ ͙ל╥ ˿ⱠἛ╪ᶒ, ʺ◑ ַא⅝  ᶔ╘ ◑͙ ⇔₅ ẋ↔╥ 

♠ ░ѱѻ. ⁷̯⁄ ӻᵎᶔ ⇔₅ ẋ↔╘ ˠᶹ  ἵ┬ ẋ↔╥ ҍ 80%ŋ תּ  ᶒ, ╪Ѥ ͙ ˠἒ 

ẋ↔Ṓѻ 3Ḥ җ иᾋѱѻ(͎ᵝ 4.2-6) [98]. ╪Ѥ Ḉמ ẋ↔⁄ ҍ  ˺♬╪ ҍṨṪ ἒ́ Ѿ́⁄Ἄ ἛӈѻѤ 

˦╙ ╥Ḉ ѱѻ 

͎ᴅ͙ ԅᶷ⁄ ⇔₅ ⁪ּתѱ‡╥ ⅝̯Ợ  (CAFM, AMS, PMS, RPM)╪ ἒ́ Ѿ́⁄Ἄ ҥ╪  

⅝̯Ợ  ỸἛ╥ ḛ♩╪ Ӈ‡‒ ѱѻ(͎ᵝ 1.2-4). ╪ױ  ᾎᾅ ╘ ᴛⱡ ╥ ꜙ Ѿ́ʺ 

ῷѱג ˌШṨ ᴛⱡ תּͥ  ╥ ♣  Ӱּת  ⁄ ᾎᾅ ╥ ὡ♠╬ ṨṪ╖ᴛ ʼל ‒  

ᾐ Ṫᵆ͙()Ѥ Ѿὣ  ͎ᴹ ᵑ ─  ӥ ᾎᾅ ╪ ῷѷѱѻ. ˠ  ,▫҉҅ ѱ‡, ˸♠ʺ, ᶹᵆתּ⁪ ,ʺ

Ṓὡ ḓ IT ᾎᾅתּ┬  ʼ╥ Ữ  ╪ ᵑ ─  ᶉ ѱּצ░ѱѻ. ▫ҿ ╥ ₡ ▀ᴂ╪ ҵᴛ╥ ᶹ ᵑ 

ᶘ ̆ ♬ ˭ ╬ᾏ ‒ Ѥ ˦ ᴀ, Ӱּת  ˠἒ ᾎᾅ ̓ ͎ Ợ↔▫Ѥ ⅝ἵ מᾅᵑ  ҿ▀  

ᴛⱡ  ⅝ἵᵑ Ἄᴛ ѻᵐ ᾎᾅ ⁄Ἄ ᶘ ˭ Ἅ ‒ ѱѻ. 
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͎ᵝ 4.2-6 ⇔₅ ḓ ┬ּתṒὡ ẋ↔╘ ˠἒ ẋ↔╥ 3 Ḥᵑ ̓ ᶒ ˠᶹ ♣  ὡᶘ ͙ל ẋ↔╥ 

60~80%ᵑ ּת ѱѻ([99] ͙ר). 

Ṫᵆ͙ ˌḛ ὡר╘ ͙‰╥ Ӱּת  ͤ╪ ḓ Ӱּת  Ἓὢҵ₮ ֹו♪♠╬ Ữ́̕̕ʺ ▓ᾋѱѻ. Ӱּת  

Ἓὢҵʺ ϻ╘ ⱳֹו╘ ӈ ҥ╪ , Ӈּת ΏѤ ♬Ṓ ᾎᾅ , ͎ ˺̓ Ӈּת Ώ̆ ẋ ═♠╬ 

Ṫᵆ͙⁄ ֹוᶔ ˭ Ӌѱѻ. ╪ױ  ͙‰⁄ἌѤ ҿ▀  ⅝ἵגҵ ᾎᾅ ᵡѻ ѻᵐ ͎ᴹ  ᾏṊ▫ᵑ Ợ↔ Ѥ 

˿↕ʺ ᵤ͙ ԅᶷ⁄ ꜙ ╙ Ḣ ̆ ᴛἝᾅ ▫ҿ ᵑ Ṭʺѫ ˭ ᵣӥѤ ˿↕ʺ ᵤᾋѱѻ.  

₉ᵑ ө‡, ᴛⱡ ╥ ҿ▀  ╘ ᴛἝᾅ╥ ⁴⁴ ױ▫ʺ ⅝ἵᵑ ѻ ∟♠╖ᴛ ╬ᾏ ͙ ԅᶷ⁄ CAD 

ᶛҨ, ˸ ♠ ḓ ┬ּתṒὡ ᾎᾅ (͎ᵝ 4.2-7)⁄Ἄ Ἄᴛ ѻᵎ˭ ᴆ╪ẇ╪ ּת♬Ӊ ὡ ▓ᾋѱѻ.  ̆ᵙ ⅝ἵ╥ 

˸♠▫⁄˭Ѥ Ṩ ₮ ẋ↔╪, ┬ּתṒὡ Ἄẋᾅ⁄Ѥ ʺ↔Ἓ̓ ┬ּתṒὡ ʺѫἛ╪, ˠ ʺ⁄˭Ѥ Ḉ♠ ḓ 

͙ѫ♠ Ἓ╪ ַא⅝ ѱѻ. ӻגἌ ҿ▀  ⅝ἵ⁄ ҍ  Ἄᴛ ѻᵐ ᵰˌṉὡʺ ⅝  ὡ ▓ᾋѱѻ. 
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͎ᵝ 4.2-7 ᾎᾅ  ʼ Ṫᵆʺ ▀̕Ӈּת Ώ╘ ˿↕ ⅝ἵѤ ѻᵐ ᾎᾅ ╖ᴛ ♣ ӇѤ ʻ Ѿ́⁄Ἄ 

▀Ṩ ἶἛ ♬Ṓᵑ ▌˭ Ӌѱѻ. 

ˠᶹ ⅝ἵ╥ Ṫᵆᵑ ᶘ ˭ ♬╥ ͙ ‡ᴓ͙ ԅᶷ⁄ Ἄᴛ ѻᵐ Ṫ‒╥ ♣ᶷʺʺ ̄ ╘ ⅝ἵ⁄ Ӈּת ΏѤ 

Ӯ͕╙ ּת♬ Ѥ ˿↕ʺ ᵤᾋѱѻ. ╪ᴛ ╬  ˌ ⁄ ҍ  ▀ӈ ᾎʻ╪ Ợ̆תּג, Ἄᴛ ѻᵐ Ṫᵆ ᾎᾅ ╙ 

ⱳ ᾎ ̆ Ἄᴛ ѻᵐ ♣ᶷʺʺ ♬╥  ┬ ᾅ ʼ╥ ▀̕Ἓ╙ ᵞמ ̓ ͙ ─  ἶ ὡҿ ˌ░╪ 

⅝ ѱѻ. 

ױ╪  Ṭ▀ ᴛ ╬  ˠἒ ᶜ╙ Ⱡⱳ‰ ᴛṨ  ̯ᵰ  ԅ ⱳҀ ṨἌ(ERP)⁄Ἄ Ḛ╘ ⇔₅ ᶷἌʺ ˠἒ 

◑╥ ҉ ᶜ Ṫᵆ₮ ₤ḕᵎ˭ ⁷˺Ӈּת ΏѤ ˿↕ʺ ᵤᾋѱѻ(PMIS, SCM). ˺ ̓♠╖ᴛ ַא⅝  ♬Ṓʺ 

╬ ̕ ḓ ▫ụ ג ᵙ ᾎᾅ (CAFM, AMS)⁄ Ӈּת Ώῷ ᾎ⇔♣ ַא╘ ʋ ᴝ ἶ ┬ּתṒὡ(AMS, RPM) ֞ Ѥ 

⅝ἵ ̪  ᾎ ᾔʻ  ᶷⱠʺ ḛỸ  ὡ ▓ᾋѱѻ. 

Ӱּת  Ἓὢҵʺ и╘ ͙‰⁄Ἄ Ṫᵆ͙Ѥ ᶛӧ ♬Ṓ ᵒ╙ Ѥ ַא  ᾐ˿́ ⁵ ╙ 

ѱѻ. ҿ▀  ⅝ἵ⁄ ̆┬ ᾏṊ▫ᵑ Ṩ⁴ ⁴ CAD, ERP, AMS, CAFM -ᾎᾅ ̓ ҉ Ṫᵆ͙ 

ʼ⁄ ⃰̇╪Ϯ Ἰᾒ ′╪ ♣Ἶ  ὡ ▓ᾋѱѻ. 

̓♠╬ Ṫᵆ͙ᵑ ̯ ᴎᶔ ҥ╪ ʺ ‡֒˭ Ợ↔ӇѤּת ╪ ‒ ѱѻ. ˉ╘ ⁪ּתѱ‡גҵ 

ᴛⱡ ᵡѻ ⅝ἵ╥ ╪ᵒ╙ ѻᵎ˭ ּת♬ ̆ Ṫᵆ  ὡ ▓ᾋѱѻ. ὡЦ⁄ ˢ  Ợ↔ ́ᵑ ὡ︡ ‒ᵣ 

Ό♬♠╬ Ṫᵆ ᾎᾅ ╙ ˌḛ  ὡ ▓ᾋѱѻ. ͙ ́ ᾋ╘ ὡ  ˌ╥ ᴛⱡ ᵑ ṪἍ ̆(͎ᵝ 9.1-10), ͙ ́ 

ᾋ╙  ʺѫἛ╪ ▓Ѥ מᾅ₮ ᵰˌṉὡᵑ ᾏṊ Ѥ ῼ̆ᵙּצ╙  ╪ᵑ ּת∟ ѱѻ(͎ᵝ 10.1-6). 

▫ҿ ṪᵆѤ ҥ╪ ╥ ‚╪ ᵤῷ ὡҿ Ṫᵆʺ Ṭʺѫ  ˿⁄Ἄ  ┬↔ ѱѻ. ▫ҿ Ṫᵆ ᾎᾅ ╘ 

ἵ ╥ ᶜ ᵰˌṉὡᵑ ͙ḙ╖ᴛ ͙ṕ ̆ᵙᵑ ̯Ṫ  ὡ ▓ᾋѱѻ(▫Ἕ  Ͽ↔╘ ╪ ╥ 9 Ṩ₮ 
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10 Ṩ⁄Ἄ ἒᶘ ѱѻ). 

ˌḛӈ Ṫᵆ ᾎᾅ ╘ ʺ♠╬ Ӱּת ᵑ ─  ᵰⱠʺ Ӈ‡ Ӱּת ╥ ͙ḙ╙ ᵡᴐ ѱѻ: 

 ᴛⱡ  ẋ↔̓ ▀♬╙ ▫ҿ╖ᴛ ♬ ѱѻ.  

 ○◓♠ ─  ḓ ҹ⁄ ҍ  ₉  ṪἍ 

 ⱳҀ ᴛἝᾅ ḓ ᶹᵆ ╬ ♠  

 ˠᶹ̓ ̯ⱳᶹ╥ Ӱּת  ┌ ỸἛ 

 ᾅᵡ  ᾎ  ḓ Ợᶹ ╬ С ᾎᾅ ̓╥  

ᵾᾐױѹ()̓  ẋ♣ ͙ὥ╥ ḛҀᴛ ὡᾕ Ц ҿΌ ˺ ᶣ תּ Қ ▫ҿ Ṫᵆ ᶷⱠ()ʺ 

 ╖ᴛ ᶙ Ц Ό⁄ ˺Ӊ ˦╪ᶒ, Ⱡԅ ♠╞ ᶣ תּ Ѥ ˠἒ ḓ ἒ́ ỢѤ Ӱּת פ  ⁄ 

Ḍᴎϱ ᾎ װ╥ ⇔ᶘ╙ Ӈ ╪  ─ ╪ ▓ᾋѱѻ. 

ẋ↔ ḓ ▀♬ ́ụ╥ ▫ҿ ₮ Ẍ ҥ╪  ḓ ᵾᾐ ױѹ╘ ╥ ѻἙ Ḵ ₮ ῷ  Ḵ  ṨṪ⁄Ἄ җ ▫Ἕ  

ἒᶘ ѱѻ. ᾎ װ╥ ⇔ᶘ╪ ḙṓӉ ─ ̓ ˠἒ ụ‰╥ ↕Ḳ Ѥ ╥ ⁸ Ḵ  ṨṪ⁄Ἄ ▫Ἕ  

б╥Ӌѱѻ. 

ˠἒ ụ‰╥ Ӱּת  ᾐ⁄Ἄ Ṫᵆ͙╥ ᾔ ⁵ ╙ ╪ ᴎᶔ Ṫᵆ͙╥ ֿב  ⁵Ợᵑ ủ Ṗ ⅝ʺ 

▓ᾋѱѻ. ⁵Ợ♠ ᵱד╙  Ṫᵆ⁄ ҍ  ♪͐ Ḣᾏ╪ ‡֒˭ ḛ♣  ₵╖ᶒ ◓ Ữ ᵑ ♬╥ Ѥ ᴈӥʺ 

ᶴ″╬ּת Ὸ  ὡ ▓ᾋѱѻ. 

ᵞᾂ ᵳ, ₦Ѯ ᾂ, ┘Ѯכ ᾂ: ṧᵃ ᾋᾂכ ,ᾂכ שּ ╢   

⁵Ợ♠╖ᴛ ɣ ἒ ⅝ἵ ḓ ▬‰ Ṫᵆ͙Ѥ 3Ἕҍ⁄ s  ḛ♣  ₵╖ᶒ, ̒  ἝҍѤ ♬ ͙ ʼ╥ ̋ ↔ ͙ ὥ ὡ̓ר 

‰́╥ ◓ ⅝̯ Ợ ╙ ḙ₅ ѱѻ(͎ᵝ 4.2-8): 

 1 ἚҊ(1950 Цҍ ~1980 Цҍ ḙ) - ꜙ╪ Ӱᴇ ᵙ, ᴛ ⁄Ἄ Ợ↔ӇѤ ́ ♠ Ṫᵆ͙(₉: 

ᵡᾅ ᵶ, SfB). 

 2 ἚҊ(1990 Цҍ ḙ~2010 Цҍ ַאḙ)Ѥ Excel ḓ Access(ASTM E 1557, OmniClass, Uniclass 

1997)ᴛ ̯ ӈ ᾅ ᴆӥᾎ  ḓ ̯ⱳ ӈ ҥ╪ ḽ╪ᾅ░ѱѻ. 

 3 ἚҊ(2010 Цҍ~ ◓) - Ӱּת  Ἄẋᾅ ḓ API - ╬ ╪ᾅ, CAD(BIM)₮╥ , ▫ҿ (Uniclass 

2015, CoClass). 
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͎ᵝ 4.2-8 3 Ἕҍ⁄ ˢ  ˠἒ ụ‰ Ṫᵆ͙. 

́ ╥ϱ ὡᾕ Ц ҿΌ Ṫᵆ͙תּ ♠ ṓ◌Ἓ(͎ᵝ 4.2-9)╪ ˁἵ ᾋѱѻ. OmniClass ₮ ˉ╘ ͙ ᾎᾅ ╘ 

ҍ 7 אַ ╥ˌ  ᴆṁ╙ Ợ↔  6887 ᾅᵑ ἒᶘמ ╥ˌ ᵣ CoClass₮ ˉ╘ ᾐ ἹᴴἪ╘ 3תּ ˌ╥ 

ᴆṁ⁄ 750 ᾅᴛ Ⱡמ ╥ˌ Ӌѱѻ. ӻגἌ ⅝  ἝṪἛ╙ ┬ּת ᶔἌ ҥ╪  ▬‰╙ җ ὺ˭  ὡ 

▓ᾋѱѻ. ₅̰⁄Ἄ ר╖ᴛ ▫ל Ợ↔ӇѤ Uniclass 2015Ѥ 7210ˌ╥ מᾅᵑ Ѿ 4ˌ╥ ᴆṁᴛ ˺ ⁴ 

CAD ᴛⱡ  ḓ ̑̑ ⱳҀ⁄ ᵙ ˭ Ợ↔  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 4.2-9 Ựᴛ⇔ Ἕҍ╥ Ṫᵆ͙ʺ Ӯ◑  ԅᵡѻ Ṫᵆ╥ ṓ◌Ἓ╘ ẋ–♠╖ᴛ ˁἵ ѱѻ. 

ʻ̰╥ ˠἒ ˸♠ ᾎᾅ ⁄ἌѤ Ṫᵆ╥ ╪ᴛ ╬  ᵙ  ͙  Ṉ̓ ˉ╘ ▀ḙ♠╬ ⅝ἵҵ ᵰ↕ ѻᵐ 

Ḣᾏ╖ᴛ ἒᶘ  ὡ ▓ᾋѱѻ(͎ᵝ 4.2-10). ╪ױ  ╪Ѥ ̰ʺṊ ˠἒ ̕ , Ợ↔ӇѤ ♬ ᾎᾅ , ▫◓ 
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Ṫᵆ⁄ ҍ  ♪͐ Ḣᾏ, ̒  ̰ʺ⁄Ἄ ᾎ Ⱡ ḓ ͙ὥ ⅝̯ Ợ͋ ╬אַ  ╙ ḙ₅ ѱѻ. 

 

͎ᵝ 4.2-10 ҿ▀  ⅝ἵʺ ѻᵐ ̰ʺ╥ ᴛⱡ ⁄Ἄ ѻᵐ ἒᶘ̓ Ṫᵆᵑ  Ợ↔Ӌѱѻ. 

ҿ▀  ⅝ἵ⁄ ҍ  Ṫᵆ╥ ѻ‚Ἓ╖ᴛ ╬  ̰Ⱡ ᴏ╪ ṓ◌ Ⱡ ᴛⱡ̰ ̆תּ  Ͽ⁄Ἄ ẋ↔̓ ▬‰ 

Ḹ─ᵑ ẋ̪ Ѥ ҥ ᾎʼ╪ ᵤ╪ ˢᵙ̆ ԅᴛѤ ˞╥ Ṭʺѫ ѱѻ. ◓ ͒ᴛḶ ∟⁄Ἄ Ṓ ♠╬ Ṫᵆ 

́Ѥ Ⱶ◓ ̒ ,Ώ╖ᶒ תּ  ̰ʺ ֞Ѥ ּ⁵תᵡѻ ּת ͋Ḹ, …‡ ḓ ẋּנѱᾅ ᶷ ⁄ ӻג ▫ ♠╬ ᾎᾅ ╙ 

ˌḛ ̆ ▓ᾋѱѻ: 

 CCS(ҧᵡ ): ẋ↔ Ṫᵆ ᾎᾅ  - ᾎἒ╥ ὡᶘ ͙ל(ἒ́, ˠἒ, ⇔₅)⁄ ˢ  ẋ↔╙ Ṫᵆ Ѥ 

ᾎᾅ ░ѱѻ. ⇔₅ ḓ ┬ּתṒὡ ᴛֹאַ ⁄ו♩╙ ӎּתᵣ ₉ụ ḓ ▫∟ ̕ᵙҵ ѱѻ. 

 NS 3451(Яᵎ≢╪): ͙ѫ, ἒ́ ⅝ἵ ḓ ὡᶘ ͙ל Ѿ́Ṋᴛ ᾎἒ╙ Ṫᵆ ѱѻ. ᴛⱡ  ̕ᵙ, ẋ↔ 

♬ ḓ ◑͙ ́ ⁄ Ợ↔Ӌѱѻ. 

 ᵞᾂ ᵳ(Ḉ̰): ɣ ἒ ᾎḢἌᵑ ἠἪ(₉: ᵙ , ♣͙, χ ˁ)╖ᴛ ̯ ⱳ Ѥ ᾎᾅ ░ѱѻ. ͙ ѫ♠ 

⅝ἵṒѻѤ Ṫ‒₮ ▬‰ ┬  .ӓѱѻ(UniFormat̓ Ҁᵙ) ╙♩אַ ⁄

 Uniclass 2(₅̰): ̑̑ ⱳҀ ḓ BIM ᴛⱡ ⁄ Ợ↔ӇѤ ʺ◑ ỮἝ  Ṫᵆ͙ ַא Ϯ░ѱѻ. Ợᶹ, 

▬‰, ▫◓ ḓ ̑ʼ⁄ ҍ  ҥ╪ ᵑ Ѿ▀ ᾎᾅ ╖ᴛ ѱѻ. 

 OmniClass: ̯ Ἓ ⅝ἵ ג╪Ẅױᵙ⁄Ἄ ♣▫ Ợ‚⁄ ╪ᵎѤ ̱  ♬Ṓᵑ ̕ ᵙ ͙ ─  ̰ Ⱡ ר(Ḉ̰ 

CSI⁄Ἄ ˌḛ)░ѱѻ. ◑͙ ҥ╪  ♇◑⁄ ♠ ᶒ CAD (BIM) ḓ ͙  Ӱּת  ҵ̯₮ Ӌѱѻ. 

 COBie: ɣ ἒ-⇔₅ Ẏӹ ♬Ṓ ̪ ╘ ἒ́, ᾎ̑ ḓ ⇔₅ Ѿ́ ̓ ╥ ҥ╪  ̪ ╙ ─  ̰ Ⱡ ר░ѱѻ. 

BS 1192-4:2014⁄ "BIM -Ợ↔ ʺѫ  ᶛҨ"╪גѤ ˌШ╥ ▀Ṩᴛ Ӈ‡ ▓ᾋѱѻ. ♬Ṓ ♣Ἶ(₉: 

◑ẋ Ợ‚, Ṓּש, ́ ד⁷ ▫–  .ӓѱѻ ╙♩אַ ⁄(

ˠἒ ụ‰╥ Ἕ́ Ѥ ˠ  ⅝ἵ Ṫᵆ ᾎᾅ ҍ ⁄ר ʺ̰ תּ ᶒ, ╪Ѥ╪˦ פֿ‡╪ ᴛ▀ ╬♠בֿ♩ ╥  

╥Ⱶҵᵑ ˭ ϻ  ˦░ѱѻ. ╪ ̓♬╘ Ṓ ♠╬ ҥ╪  ♣Ἶ ᴛ  ╙ᾏ ⁵תּ ╬♠פֿ╪ ̰˺ ╪
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ҍ ⁴ ᾎᾅ ╥ ͒ᴛḶ Ữ  ⇔↔Ἓ╙ Ṓ◑ Ѥ ╬ С ᾐ╥ ḛ♣̓ Ζ ḛ♣  ὡ ▓ᾋѱѻ. 

ѻᵐ ˌḛ ˿ᴛᴛѤ ᵾᾐױѹ ͙ὥ╙ ͙ḙ╖ᴛ Ѥ ▫ҿ Ṫᵆ ᾎᾅ ╖ᴛ ֹו♪ ♣ Ѥ ˦╪ ▓ᾋѱѻ. 

₡ѥϳ לᴛ ▫═ ⇔Ἶ Ṫ‒⁄Ἄ ˌḛӇ̆ ▓Ѥ ╪ױ  ͙ὥ╘ ҍ͋ᶛ CAD ἒ́ ҥ╪  Ἕ ⁄ ♠↔  ὡ 

▓Ѥ Ữ҉  ○◓ᴏ╙ ʺּ̆ת ▓ᾋѱѻ(͎ᵝ 10.1-6 ⱳ).  

₡ѥϳ Ữ ╘ Ṫᵆ͙╥ ̰ʺ♠ ױᾅ ᵠ⁄ᵣ ̰ Ӈּת Ώᾋѱѻ. ̰ʺ ∟⁄Ἄ ̆ᴎӇּת 

Ώ╘ ᵤ╘ Ἓ╖ᴛ ╬  ʻ ỢѤ ▬‰ Ѥ ⅝ἵ₮ ᵙἵᾅ╥ Ḹלᵑ ̆ ר ‒ 

ѱѻ. 

▀ḙ♠╖ᴛ ╪ ᴛἝᾅѤ ᴛ  ˍ  ╪ẇ╪Ϯ ϿṨ גṁᵠ ᾎᾅ ╖ᴛ ▬˭ ᾎ▬ ѱѻ. ͎ױϮ ♣ר♠ 

ᶜ Ѥ Ợ ϿṨỎᵣ ῷѱג ΩṨ⁄Ἄҵ ╪  ὡ ▓Ѥ, ╪Ữ♠╖ᴛѤ ̰Ⱡ ֞Ѥ ụ‰ Ṫᵆ▫₮ ⱳ ᵑ 

╪ᴴѤ ᶛӧ ⅝ἵᵑ ἒᶘ Ѥ ̑  …‡ᴛ ♣ Ѥ ˦░ѱѻ(͎ᵝ 4.2-8). ╪ױ  ♪͐ Ḣᾏ╘ ΩṨ Ў, 

Ӱּת  ᾎᾅ ̓╥ ╙ ↔╪ ˭ ̆ ˍ ╥ ὡᶘ ͙ל Ͽ⁄Ἄ ӈ ⁪ӥ ⁪ӥ ᴛἝᾅ╥ Ἓ╙ 

בֿ ѱѻ. 

▫ҿ  ḓ ◑ ʺѫ  IT ᾎᾅ ╖ᴛ ♣ ͙ ♣⁄ ̰ʺ ὡר╥ Ṫᵆ͙ᵑ Ợ↔ ˞Ϯ бᵙ♠╪̆ ᶛ  תּ

Ώ╘ ▫ ♠╬ ⅝ἵ ᾏṊ ̯ⱳᵑ ̯ ‒ ѱѻ. ᶷ(͎ᵝ 4.2-11), ᶷ ֞Ѥ ⁪ּתѱ‡ᵠ ᾎᾅ  Ӯ ᶛӧ 

ˌ Ѥ Ợ╥ Ӱּת  ᾎᾅ ⁄Ἄ ᵝ′╪ ╬ᾏ  ὡ ▓ҵᴜ ἒᶘӇ‡‒ ѱѻ. ╪Ѥ ᶔ ҵᶔ⁄Ἄ Ӱּת  

ᶛҨᴛ ♣ Ѥ ̓♬⁄Ἄ ἒ́ Ѿ́₮ ˠᶹ ⇔₅ ᶛӎᵑ ῷ↕ᵎѤ ַא⅝  ⅝ἵ░ѱѻ.  
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͎ᵝ 4.2-11  Ṫᵆ ḓ ˠᶹ Ͽ ─ ⁄ ӻᵐ ṓ   ˠᶹ ⅝ἵ ᾏṊ▫ ₉ᾎ. 

ϿṨ Ṫᵆ͙╥  ̋ ₉ᴛ ṓ תּ  ᾏṊ ӥᵑ ̩ ḛ  ὡ ▓ᾋѱѻ(͎ᵝ 4.2-11). ╪ױ  ӥѤ ⅝ἵ╥ ͙ ѫ♠ 

ᶜ♠(₉: "Ṉ╥ ᶷ"), ┬ , ♬  ̑ʼ ⱳ(ˠᶹ A2, 0 , 3 ᾒ)₮ ˉ╘ ⁴ױ ὡר╥ ♬Ṓᵑ ˺ ѱѻ. 

ױ╪  ѻѾ́ ̯ⱳᵑ  Ӱּת  ᶛҨ̓ ᶷἌᵑ  ӈ ự ᾎᾅ ╙ ᵣө ὡ ▓╖ᶒ,  ҥ╪  

ˤּש ḓ ṉ  Ѿ́⁄Ἄ ⅝ἵ╥ ᶘ  ͎ᴹ ʺ ⅝  ˿↕ җ↨ ┬↔ ѱѻ. ᶘ  ⅝ἵ ╬ᾏ╘ ṨἌ ʼ 

▀̕Ἓ╙ Ṓ◑ ─ ╥ṓ, ₡ᵆ ḓ ♬Ṓ Ἰᾒאַ ̆  .ѱѻש⁴ּׁת ╙

◄ ̯ ӈ Ṫᵆ͙()Ѥ Ѿὣ  ͙ὥ ᶷἌʺ ῷѱג ͙‰╥ Ӱּת  ⁄ ᾎᾅ ╥ ҍ░ѱѻ: 

 ᾎᾅ  ʼ ҥ╪  Ἓ╙ Ṓ◑ ѱѻ; 

 Ѥ ♬Ṓ ˤự ḓ ᵙ ẋ↔╙ ש⁴ּׁתѱѻ; 

 ᶘἛ̓ ̕ᵙ ═Ἓ╙ и░ѱѻ; 

 Ѥ ◑ ḓ ▫ҿ ᵑ ─  ͙ḙ╙ ᵡᴐ ѱѻ. 

̰ʺ Ṫᵆ͙ ֞Ѥ Ҷ♩♠╬ ṓ  ᾏṊ ӥᵑ Ợ↔ ⁴ Ợᶹ⁄ ҍ ר  ӈ ἒᶘ╘ ▀̕ӈ ҥ╪ , ᾐᴧ  

ὡ ▓Ѥ ♬Ṓ ̪  ḓ ▫ҿ ӈ ⱳҀ⁄Ἄ Ӱּת  ┌⁄ ╪ᵎѤ ּתѫ  Ἄẋᾅ╥ ἶ ̯ ╙ ─  ͙ḙ╪ 

Ӌѱѻ. 

ѻַא ᾏ ҥ╪ ╥ ̯ ⱳ  Ѿ́ᵑ ₰ᴮ ̆ ⅝ἵᵑ ╬ᾏ ̆ ͎ ᴹ Ѥ ҥ Ợ↔  Ṫᵆ͙ᵑ ἐ   ѻ╛ 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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Ѿ́Ѥ ҥ╪ ᵑ ₤ḕᵎ˭ ᶛҨᵠ Ѥ ˦░ѱѻ. ╪ ̓♬⁄Ѥ ל⅝ ᵰˌṉὡᵑ ᾏṊ ̆, бᵙ♠ ҥ╪  

̯ⱳᵑ ̯ ᶒ, ⅝ἵ ʼ╥ ́̕ᵑ ἒᶘ Ѥ ▬‰╪ Ӌѱѻ.  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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◑ 4.3.  

Ң╧  ᶘҥᵝ Ḑ Ἔ  ₓẁ ‼Ἇװᾂ 

Ң╧  ᶘҥᵝ: ˉХ♅, Юᵖ♅, ʉ ᵖ♅ ᶘҥ 

ҥ╪ ╥ ̓♠╬ ̕ ᵙ( Ἄ ἒᶘ  ̯ ⱳ  ḓ Ṫᵆ)Ѥ ᾐַא  ♇◑ ḓ ᵙ ̯ ⱳ ′╪Ѥ Ṭʺѫ ѱѻ. ♇◑ 

ḓ ᵙ Ѿ́⁄Ἄ ♬Ṓ⁄ ҍ   Ἕᾅ₮ ▀̕Ἓ╙ Ṓ◑ ͙ ─  ͙‰╘ ẋּנѱᾅ ⅝̯ Ợ ⁄ ӻג ╪ẇ, 

ҥ╪ ḽ╪ᾅ ḓ ╪ө ʼ╥ ᵠ ᵑ ἒ́  ὡ ▓Ѥ Ḣḹᴝ╬ ҥ╪  ᶛҨᵠ╙ Ợ↔ ѱѻ.  

ҥ╪  ᶛҨᵠ╘ ᶛӧ Ӱּת  ⁄ ᾎᾅ ╪ ̯ ӇѤ ҍ░ѱѻ. ᾎᾅ , ⅝̯ Ợ  ḓ ҥ╪  

ᶛҨᵠ⁄ ҍ  ἒᶘ╪ ′╖ᶔ ҥ╪ ᵑ ᵣӥѤ ⁪ּתѱ‡₮ ♣ᶷʺѤ ▫ᾐ╪ ᵣӧ ҥ╪ ʺ 

‡Ӱ⁄ Ợ↔Ӊּת ᶛᵎ˞Ϯ ╪ ᶣ תּ ѱѻ.  

́  ′╪ Ṉҹ╙ ᾢ͙ ᾎ▬  ὡ ′Ѥ ˠᶹ╙ ︢Ѥ ˦ ᴀ, ҥ╪  ≢‡ ↕ᾅ ᾎᾅ ╙ ᵣөᴎᶔ ‡Ԑ 

ҥ╪ ᵑ Ợ↔ ˺⁷ ˭֒‡ ,תּ ‰▬ ʺы ,תּ ҍ ⁄תּ  ᶘ  ╪ ʺ ⅝ ѱѻ. ᴛἝᾅ₮ ⅝̯ 

Ợ ⁄ ҍ  ἒᶘ╪ ′╖ᶔ ҥ╪ ᵑ ᵣӥѤ ⁪ּתѱ‡₮ ♣ᶷʺѤ  ҥ╪ ʺ ‡Ӱ⁄Ἄ ‡֒˭ Ợ↔Ӊּת 

ῼ ὡ ′ᾋѱѻ.  

ҥ╪  ᶛҨ╘ ẋּנѱᾅ₮ IT Ợ╪╥ ʺ̪ ⁵ ╙ ѱѻ. ⅝̯ Ợ ╙ ̑ᾏ ̆, ♬Ṓᵑ ̯ⱳ ᶒ 

╪ ́̕▫ ʼ╥ ᷾ѱ ╪Ἢ╙ ֿב ѱѻ. ╪ױ  ╥Ḉ⁄Ἄ ҥ╪  ᶛҨᵠ╘ ̆ˍ╥ ́ ⁄ ӻג ˠ  

́ ╙ ὡᵞ  ѻ╛ ╪ᵑ ̯ (ҥ╪ ḽ╪ᾅ ỸἛ)╙ ─  ҥ╪ ḽ╪ᾅ ̕ ᵙ▫ ḓ ̩ ḛ▫₮ ̄ ╘ ɣ ʺ⁄˭ 

♣Ҁ Ѥ ˠ ʺ╥ ▬‰̓ ┬Ợ ѱѻ. 

ӻגἌ ᶛӧ ˠἒ ỢѤ ⅝ἵ₮ ᵙἵᾅᵑ ̯ⱳ ̆ Ṫᵆ Ѥ ˦(͎ᵝ 4.2-11) Ω⁄ҵ 

ҥ╪ ḽ╪ᾅ( ╪ẇ)ᵑ '̯ ' Ѥ ͙ὥ╙ ὢҀ ̆, ᵡ  Ṉҹ╙ ⁷˺ ⁴ Ợ ҥ╪ ╥ Ό♬♠╪̆ 

˸̆ ˦ ᾏ╥ Ṉ╙ ᵣӥѤתּ  ᴀ ╪ө Ợ╪⁄ ᵠ ᵑ ᵣӥѤ Ḣḹ╙ Ḥ√‒ ѱѻ. ҥ╪  ᶛҨᵠ╥ ל⅝ 

ˌШ(͎ᵝ 4.3-1)╘ ѻ╛̓ ˉᾋѱѻ: 

 ‾ ѡ ҥ╪ ᵑ ὡ︡ ‒ Ѥ ˍ ░ѱѻ. ͙ ἒ́ Ѿ́⁄Ἄ ⁪ Ѥ Ѿ▀ ⅝ἵ(₉: "ʊ ")▀ 

ὡ ▓╖ᶒ, ♬ ᶛҨ⁄ἌѤ Ṫᵆӈ ⅝ἵ ͎ᴹ(₉: "ϿṨ ᶷ")▀ ὡ ▓ᾋѱѻ. 

 ἳἘ╕ ὡ, ἶἛ, ⱳᵞ ẋ↔, ʋ ᵆ ḓ ͙  ᵰˌṉὡ Ӯ ַא⅝  ἝṨ Ợ ╙ ἒᶘ Ѥ ⁪ ╥ 

Ἓ░ѱѻ. 
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 ̒˾(ᵝ ) - ⁪ ʺ Ἄᴛ Ữ  ▬↔ Ѥ Ḣᾏ╙ Ṓ⁴ּׁשѱѻ. ѻ╛ ַתּʺ  א ┬ ╪ Ӊ ὡ 

▓ᾋѱѻ: "▀ҍ▀", "ѻҍ▀", "ѻҍѻ" ַא Ϯ▀ ὡ ▓ᾋѱѻ. 

 ER ѻ╪‡͎ע(⁪ -́̕ ѻ╪‡͎ע)╘ ⁪ , ἶἛ ḓ ╪ө ʼ╥ ́̕ᵑ Ṓ⁴לѤ ᾎʻ♠ 

ѻ╪‡͎ע░ѱѻ. ER ѻ╪‡͎ע╘ ˌШ♠, бᵙ♠, ʋ ᵙ♠ ѻ╪‡͎ע╪ Ӊ ὡ ▓╖ᶒ ʻʻ ѻᵐ 

ὡר╥ ἝṨ Ợ ╙ ḙ₅ ѱѻ. 

 

͎ᵝ 4.3-1 ⁪ , ἶἛ ḓ ́̕ʺ ▓Ѥ ˌШ♠ ҥ╪ ḽ╪ᾅ ̯ⱳ╥ ER ѻ╪‡͎ע. 

ҥ╪ ᵑ ἒ́ ̆ ҥ╪  ʼ╥ ́̕ᵑ ♬╥ Ѥ ᴛἝᾅѤ ♣ ♠╖ᴛ Ἕ ʺּל ת⅝ ᶛҨᴛ Ϯћѱѻ. ʻ 

ᶛҨ╘ ҥ╪  ̯ⱳᵑ Ѥ ҥ ▓‡ ἝṨ ὡ̓ר Ữ  ♬ҵʺ ѻᵐ ♬ ͙ѫ╙ ὡ ѱѻ: 

 ˉХ Ң╧  ᶘҥ: ╪ ᶛҨ╘ ἶἛ ἝṨ Ợ ╖ᴛ ө‡ʺּת Ώ̆ ל⅝ ⁪ ₮ ͎ ́̕ᵑ ἒᶘ ѱѻ. 

▀ḙ♠╖ᴛ ́ ╥ ͙ Ѿ́⁄Ἄ Ợ↔Ӌѱѻ. ╪ Ѿ́⁄ἌѤ ҥ╪ ḽ╪ᾅ₮ ᾎᾅ ⁄Ἄ ᾅ ⁴ 

 .ὡ ▓ᾋѱѻ תṨἌ₮ ♣ᶷʺ ʼ╥ ́̕ᵑ Ṓ⁴ ױ⁴

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 4.3-2 ˌШ ѻ╪‡͎ע╘ ᾎᾅ ╥ Ͽ↔╙ ͙ὥ♠╬ ἝṨ Ợ   ᴛ́̕ ╬♠רˌ ╪′ 

˦░ѱѻ. 

 бᵙ♠ Ң╧  ᶘҥ: ̩ Ш ɒ Ҩ╙ ͙ ḙ╖ᴛ Ѥ бᵙ♠ ҥ╪  ɒ Ҩ⁄Ѥ ⁪ , ἶἛ,  ḓ ̕ ́⁄ ҍ  

▫Ἕ  ἒᶘ, ẋּנѱᾅ ♬Ṓ ḓ ͋  ᵰ ╪ Ӈ‡ ▓ᾋѱѻ. 

 

 

͎ᵝ 4.3-3 бᵙ♠ ҥ╪  ᶛҨ ҥ╪  ┬ , ̕ ́ ḓ ⁄ ҍ  ▫Ἕ  Ͽ↔╘ ᾎᾅ  ̯  ′╪ҵ 

╬  ὡ ▓ᾋѱѻ. 

 ᶶᵖ♅ Ң╧  ᶘҥ: ╪ ᶛҨ╘ ╪ẇ, ⁸, ́̕ Ӯ ҥ╪ ḽ╪ᾅᵑ ̯ Ѥ ҥ ⅝  ̯ⱳᵑ 

ἒᶘ ѱѻ. ҥ╪ ḽ╪ᾅ╥ ʋ ᵙ♠ Ḥ ᵑ ♠ ͙ ─  ҥ╪ ḽ╪ᾅ Ἓѫ, ╬Ҧᾗ ♣ר ḓ ʋ ᵙ♠ 

ᾅ ᵙּאַ ⁄ת♩╙ ӓѱѻ.  

https://datadrivenconstruction.io/book/?utm_content=2Bko
https://datadrivenconstruction.io/book/?utm_content=2Bko


 

ҥ╪  ᶛҨᵠ ḓ ἡ  ₡Ẅ ⁞ἒ׳ᾅ   |  181 

 

 

 

͎ᵝ 4.3-4 ᶹᵙ♠ ҥ╪  ᶛҨ ╘ ҥ╪ ḽ╪ᾅ╥ ╪ẇ̓ ̯ ♠╬ ἝṨ Ợ ╙ ⁴ 

ᾎᾅ ╪ ̯ ӇѤ Ḣᾏ╙ ♬╥ ѱѻ. 

ҥ╪ ḽ╪ᾅᵑ ἒ́ ̆  ᾏ╥ ́̕ᵑ ἒ́  ԅ Ữ  ὡר╙ ╪ Ѥ ˦╘ ̓♠╬ 

ᾎᾅ  ῷ ᵑ ̯ Ѥ ҥ ַא⅝  ⁵ ╙ ѱѻ.  

̓♠╬ ҥ╪  ᶛҨᵠ Ḣḹᴝ╙ Ợ↔ ᶔ ẋּנѱᾅ ᶜ ₮ ͙ὥ♠ ̯ ╙ ˺ ⁴ ♣  ᴛἝᾅ ╬╙ 

җ↨ ᶘ ̆ ̕ᵙ ͙ ὺ˭ ᵣө ὡ ▓ᾋѱѻ. ҥ╪  ᶛҨᵠ╘ ▀ Ἓ ▬‰╪ ῷѱג ὣ ♠╬ Ѿ́ᵑ 

Ѥ ᴛἝᾅ░ѱѻ(͎ᵝ 4.3-5): 

 ẈּכѮᾂ ⅔̬ở  Ὕֿל :פ⅝ ‰ᶴ, c  ḓ ♬Ṓ ᵒ╪ ♬╥Ӌѱѻ. ╪ Ѿ́Ѥ ♣ᶷʺ ḓ 

Ợ↔▫₮╥ ḛ  Ữ  ▬↔╪ ╪ᴴ‡ּתѤ Ѿ́░ѱѻ. 

 ‾  ᾌṇ:  ᾎᾅ ⁄Ἄ ̆ᴎ ⅝אַ  ‒ ˌ ⅝ל  , ̆ᵙ ḓ ҥ╪  ┬ ╪ ˆⱳ 

ᾎӋѱѻ. 

 ˉХ♅ Ḑ Юᵖ♅ ᶘҥ ˉḘ: ᶀ♇ ᾔ ⁪ ₮ ͎ ́̕ᵑ Ὸ  ѻ╛ ἶἛ, ͋  ḓ ἝṨ ̯ⱳᵑ 

Ὸ ѱѻ. 

 ᶶᵖ♅ ᶘҥᵝ: ╪ẇ, ӥ, ̕ ́, Ⱡ– ⱳˠ, ╬Ҧᾅ Ӯ ᶛҨ╥ ͙ὥ♠ ̯ ╪ ἒ́Ӌѱѻ. 

 Ң╧ Ḻ╧ᾂ ỵἘ: ᵡּתᵢ Ѿ́Ѥ ἐ  DBMS⁄Ἄ ᶹᵙ♠ ᶛҨ╙ ̯ ̆ ᾅ ᵑ ὡ ᶒ 

ẋר ╙₅⇔ Ѥ ˦░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 4.3-5 ẋּנѱᾅ ᴛἝᾅᵑ ─  ҥ╪ ḽ╪ᾅ ḓ ҥ╪  ̕ᵙ ᾎᾅ  ̯ ╘ ⅝̯Ợ  ỸἛ 

ḓ ҥ╪  ᶛҨᵠ⁄Ἄ ᾎ▬Ӌѱѻ. 

♠♥ ˭ ἒ́ӈ ҥ╪  ᶛҨᵠ ᴛἝᾅѤ ᶘ  ♬Ṓ ᵒ╙ ʺѫ ˭ ᶒ, ╪Ѥ ˠἒ ᴛⱡ Ϯ ◑ 

̕ᵙ₮ ˉ╘ ṓ◌  ᴛⱡ ⁄Ἄ  ַא⅝ ѱѻ. ˌШ♠ ᶛҨ⁄Ἄ бᵙ♠ ᶛҨᴛ, ͎ᵙ̆ ᶹᵙ♠ ᶛҨᴛ 

♣ Ѥ ˦╪ ᴛἝᾅᵑ ʼἵ Ѥ ҥ ‡֒˭ ҵ∑╪ ӇѤּת ủ Ṓ˳ᾋѱѻ. 

˝Ἇ ᾂ ›Ἁ╢ ᾏ↑♅╩ Ң╧  ᶘҥᵝ 

ˠἒ ◑ ̕ᵙ ▬‰╙ ҥ╪  ᶛҨᵠ╥ ₉ᴛ ө‡ foreman ╥ ⅝̯ Ợ ╙ ̯ⱳ ӈ бᵙ ᶛҨᴛ ṉ  

Ṓ˳ᾋѱѻ. ◑ ̕ᵙ╥ ͙ṕ ⅝̯ Ợ ╙ ͙ḙ╖ᴛ ◑(SITE), ▬‰▫(WORKER), ◑ẋ(EQUIPMENT), 

▬‰(TASK) ḓ ◑ẋ Ợ↔(EQUIPMENT_USAGE)⁄ ҍ ⁪ ⅝ל  ᵑ ♬╥ ѱѻ. ʻ ⁪ ⁄Ѥ ַא⅝  

Ἓ╙ ḙ₅ Ѥ ▀ᴐ╥ ἶἛ╪ Ӈ‡ ▓ᾋѱѻ. ₉ᵑ ө‡ TASK ╥ ˿↕ ▬‰╥ ἒᶘ, ᵡˁ▀, Ữ , 

↕ἐὣ─ Ӯ╪ Ӊ ὡ ▓̆, WORKER╥ ˿↕ ╪ᵒ, ◑⁄Ἄ╥ ⁵ , ◓ ̆↔ Ữ  Ӯ╪ Ӊ ὡ 

▓ᾋѱѻ. 

бᵙ ᶛҨ╘ ╪ױ  ⁪  ʼ╥ ́̕ᵑ ἒ♬ ⁴ ᾒⱠ ▬‰ ᴛἝᾅ⁄Ἄ Ἄᴛ Ữ  ▬↔ Ѥ Ḣᾏ╙ 

Ṓ⁴ּׁשѱѻ(͎ᵝ 4.3-6). ₉ᵑ ө‡, Ợ╪ ₮ ▬‰▫ ʼ╥ ́̕Ѥ  Ợ╪ ⁄Ἄ ᵤ╘ ▬‰▫ʺ ▬‰  ὡ 

▓╛╙ Ϯ Ͽᶒ, ▬‰▫₮ ▬‰ ʼ╥ ́̕Ѥ  ▬‰▫ʺ ⁴ױ ▬‰╙ ὡ  ὡ ▓╛╙ ḙ₅ ѱѻ. 
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͎ᵝ 4.3-6 ˠἒ ◑ ᴛἝᾅᵑ ἒᶘ ͙ ─  ˁҶ▫╥ ⅝̯ Ợ ⁄ ӻג ỸἛӈ ˌШ♠ ḓ 

бᵙ♠ ҥ╪  ᶛҨ. 

ᶹᵙ♠ ᶛҨᴛ ╪ҿ ᶔ ♬ ҥ╪  ┬ (VARCHAR, INT, DATE), ╪ẇ ʼ╥ ́̕ᵑ ─  ͙ṕ ḓ Ωמ , 

ҥ╪ ḽ╪ᾅ Ἓѫ╙ ♠ ͙ ─  ╬Ҧᾅ Ӯ ͙ὥ♠ ̯  ἝṨ Ợ ╪ ʺӋѱѻ(͎ᵝ 4.3-7).  

₉ᵑ ө‡, Ữ ⁄ ҍ  ʺѫ ┬ ♬ בֿʺ ╙˃  ╙ ♬╥ ̆, ˤự Ἓѫ╙ ˌἐ ͙ ─  status ḓ 

worker_id ʺ ӥ⁄ ╬Ҧᾅᵑ ⅝ל ╘ˉ ₮ ‒ ѱѻ. ╪ᴅ˭ ᶔ ᾎᾅ ⁄ ҍ  бᵙ♠ ἒᶘ╪ 

̯ ♠╬ ҥ╪ ḽ╪ᾅ ̯  ́ ╖ᴛ ḕϔ̆, ḕᴛ ỸἛ ḓ ̯  ὡ ▓ᾋѱѻ. 
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͎ᵝ 4.3-7 ᶹᵙ♠ ҥ╪  ᶛҨ ╘ ἵ ╥ ὡ גḈ ᵑ  ˠἒ ◑╥ ⁪ ᵑ 

ἒᶘ ѱѻ. 

ᶹᵙ♠ ᶛҨ╘ бᵙ♠ ᶛҨ̓ ѻᵐ ˿↕ʺ ᵤᾋѱѻ. ͌♠╖ᴛ ᶛҨᵠ ᾎʼ╥ Ṫ Ѥ ˌШ♠ 

ᶛҨ(⅝̯ Ợ  ὡ︡, ᴛἝᾅ б╥, ⁪  ᾏṊ)⁄ – 50%, бᵙ♠ ᶛҨ(ἶἛ ḓ ́̕ ּת♬)⁄ 

10%, ʋ ᵙ♠ ᶛҨ(̯ , ᾅ , DBMS⁄ ♠╞)⁄ 40%ʺ ἵ⅝Ӌѱѻ. 

ױ╪  ͌ ╘ ˌШ Ѿ́ʺ ҥ╪  ̯ⱳ╥ ͙ ᵑ ᵡᴐ Ѥ ḙᶔ, бᵙ♠ ᶛҨ╘ ́̕₮ ἶἛᵣ ּת♬ ͙ 

ԅᶷ░ѱѻ. ᶹᵙ♠ ᶛҨ╘ ҥ╪ פ ♬ ʺ ̓ ҵ̯ᴛ ̯ ӇѤ Ѿ́╪ḃᴛ ʺ◑ ᵤ╘ ᵙἵᾅʺ 

⅝ ѱѻ 
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LLM ╖ ở↑ ⁭ Ң╧ Ḻ╧ᾂ ᵠӦ͖ 

ҥ╪  ɒ Ҩ̓ ᵰˌ ṉὡᵑ  ⁪ ⁄ ҍ  ἒᶘ╪ ▓╖ᶔ ♬ ᴛἝᾅ⁄ ҍ  ̯ ⱳ  Ѿ́ ╪ ⁄ ₡Ѥ 

♬Ṓᵑ ♇◑  ҥ╪ ḽ╪ᾅ╬ ♇◑ἵᵑ ᵣө רẋʺ ӈ ˦░ѱѻ.  

Python ᴛ͎מḒ …‡ ╥ ₉Ⱡᵑ Ợ↔ ⁴ SQLite ᵑ Ợ↔ ⁴ ἵ ╥ ӥᴛ ʼѾ  ╬♠ᵣ ͙ѫתּ

ҥ╪ ḽ╪ᾅ╥ ₉ᵑ ᵣө‡ Ṓ˳ᾋѱѻ. ́̕  ҥ╪ ḽ╪ᾅ Ѥ "̯ⱳ ӈ ́̕  ҥ╪ ḽ╪ᾅ ḓ SQL 

ᵙ …‡ " ◑⁄Ἄ ▫Ἕ  ἒᶘ ᾋѱѻ. 

SQLite Ѥ ˿װ, ₡  ἵᾅ, ▐ḽӹ╪ ʺѫ  ᴛᾅ פ  ҥ╪ ḽ╪ᾅ ᴛ ᾔ SQL ͙ ѫ ╙ 

∟תּ ѱѻ. SQLiteѤ CAD (BIM), ERP, EPM ⁄Ἄ Вᵙ Ợ↔Ӈᶒ ˞╥ ᶛӧ ᾅᵡ ⁄ 

◓Ӈ‡ ▓ᾋѱѻ. 

LLM ɒ Ҩ⁄ ─⁄Ἄ r ӧ ʋ ᵙ♠ ɒ Ҩ(͎ᵝ 4.3-4)╙ ͙ ḙ╖ᴛ FEM(̯ ⱳ♠ ₅ ) ḓ CPM (ⱳᵞ ▀♬) ᾎᾅ ⁄ 

ҍ  ▬╘ SQLlite ҥ╪ ḽ╪ᾅᵑ ỸἛ ҵᴜ ⅝  Ṓ˳ᾋѱѻ.  

 LLM (ChatGP, LlaMa, , , , ,   )    

: 

Ṩ ▀╥ ͎ᵝ⁄Ἄ 'ˠἒ♠ ₅ ' ḓ 'ἒ  ▀♬' ᾎᾅ ⁄ ҍ  SQLlite ҥ╪ ḽ╪ᾅᵑ 

ᵣӬѱѻ(ᾅ ᵡᵑ ╪Ḉּתᴛ ⁄ ṳ⁴К͙(͎ᵝ 4.3-4  
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 LLM   : 

 

͎ᵝ 4.3-8 ỸἛӈ ӥѤ ‰ᴛӥӈ ╪Ḉּת⁄Ἄ ҥ╪ ᵑ ᴛӥ  ὡ ▓Ѥ ҥ╪ ḽ╪ᾅ₮ 

╪ẇ╙ ỸἛ ѱѻ. 
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╪ ҥ╪ ḽ╪ᾅ ӥѤ ▀ḙ♠╖ᴛ ר Python ˿⁄ Ӈ‡ ▓Ѥ SQLite ּת∟()╙  Python 

˿()⁄Ἄ ᾒ  ὡ ▓ᾋѱѻ. ᾅ ᵞ ᵑ ᾒ ̆ ▀╙ ỸἛ  ὡ ▓Ѥ ᶛӧ ᴛ  Python ⁄Ἄ 

ᾒ  ὡ ▓ᾋѱѻ. ╪ ӥʺ ᾒ Ӈ̆ ᾒ Ӈᶔ ӥ ӥג╪Ẅ⁄ '̯ⱳ♠ ₅ ' ḓ 'ἒ  ▀♬' ╪ẇ╪ 

ӈ 'construction.db'גѤ ╪ᵒ╥ SQLite ҥ╪ ḽ╪ᾅ ▀(√ ᾎ ʺ ▓Ѥ Excel ▀ ̓ 

┬Ợ)ỸἛӋѱѻ.  

ױ╪  ╪ẇ⁄ Ự construction.db ҥ╪ ḽ╪ᾅʺ ỸἛӇᶔ SQL _queries ֞Ѥ ʺⱨ₡͙ᵑ  ╪ 

╪ẇ⁄ ҥ╪ ᵑ ʺ  ὡ ▓╖ᶒ, ╪ᵑ  Ϯַא⁄ ▫ҿ ҥ╪  ᵙᵑ ᾎ▬  ὡ ▓ᾋѱѻ. ҥ╪ Ѥ 

CSV ▀, Excel ᾅ ᴆӥᾎ ⁄Ἄ SQLite ҥ╪ ḽ╪ᾅᴛ ʺⱨ₡˞Ϯ API ᵑ  ѻᵐ ҥ╪ ḽ╪ᾅ ḓ 

ᵙ תּ ᵙ⁄Ἄ ϿṒЂ ὡ ▓ᾋѱѻ. 

ἶ ʺѫתּ  ҥ╪  ᶛҨᵠ̓ ̓♠╬ ҥ╪ ḽ╪ᾅ ̕ᵙ ᴛἝᾅᵑ ̯ ᴎᶔ ͙ὥ ̓ ẋּנѱᾅ  

ʼ╥ ⱳ═Ỏᵣ ῷѱג ᶘ ˭ ♬╥ӈ ♣ר╪ ⅝ ѱѻ. Ἄᴛ ѻᵐ ᴛⱡ ╪ҥ ױ⁴ ₮  ἵᾅʺ ▓Ѥ 

˿↕ ᶛӧ ὡר⁄Ἄ ▀̕Ἓ, ר  ḓ ֿפ ̕ᵙᵑ Ṓ◑ ͙ ‡ᴎ⇔ ˿↕ʺ ᵤᾋѱѻ.  ʺּת ᾔ♠╬ 

˺ ╘ Ợ Ͽ⁄ ҥ╪  ᶛҨᵠ ♣҅ ἡ (COE)ᵑ ᵣӥѤ ˦░ѱѻ. 

Ң╧  ᶘҥᵝ ♆ᶴ Ἔ (CoE) 

ҥ╪ ͙ Ϯʺ ӇᶔἌ אַ ụ▫ ♠ר♣ ⅝ל ʺ ‰╘ Ѿὣ  ♬Ṓᵑ ₤ḕᵎ˭ ὡ︡ ̆ ♇◑ Ѥ ˦  ╪Ữ╖ᴛ 

ҥ╪ ᵑ ́♠╖ᴛ ̕ᵙ Ѥ Ḣḹ╙ Ḥ√‒ ѱѻ. Ṫᵆ ↕ὡ ἡ ( ) ḓ ҥ╪  ᶛҨᵠ ἡ (CoE)Ѥ ⱳֹו 

Ͽ ᶛӧ ҥ╪  ᵙ╥ ▀̕Ἓ, ֿפ ḓ ═Ἓ╙ Ṓ◑ Ѥ ̯ⱳ♠ Ѿ─░ѱѻ. 

CoE(ἡ  ₡Ẅ ⁞ἒ׳ᾅ)Ѥ ♣ᶷʺ ּת∟╥ ᾔ╪▫ ͙‰╥ Ӱּת ᾅנ  ᶉ╪Ἢ╙ ─  

Ḣḹᴝ♠ ҍ░ѱѻ. ҥ╪  ͙ḙ ᶷ ᵑ ̯ ̆ ⱳֹ̕וֹ ╪ו╪Ϯ ּת ♬Ṓʺ ῷѳ 

̯ⱳ Ӈ̆ ˤּשӈ ҍ  ҥ╪ ᵑ ͙ḙ╖ᴛ ╥Ợ ˺♬╙ ϿᵙѤ ᴛἝᾅᵑ ̯  ὡ ▓ҵᴜ 

∟תּ ѱѻ. 

↕ὡ  ҥ╪  ἡ Ѥ ▀ḙ♠╖ᴛ 'ӎ ˌ╥ ▫' ∟ ⁄ ӻג ▬‰ Ѥ ̪  ͙ѫ ╖ᴛ ̯ἛӋѱѻ. Ⱡ  

ḽⱳᾅʺ ⱠΌ  ╪ ∟ ╘ ╥ ͋ᶛʺ ▫ ӎ ╙ ᵿ╙ ὡ ▓╙ ♬ҵᴛ, ּ10~6 ס ᶘ╙ Еּת Ώῷ‒ ѻѤ 

˦╙ ╥Ḉ ѱѻ. ╪ ♪͐ Ḣᾏ╘ ̓ҵ  ̕ᴮל╥ᵑ ̆ ‰ᶴ╥ ┬⁷Ἓ╙ и╪Ѥ ҥ ҵ∑╪ Ӌѱѻ. CoE 

⁄Ѥ ҥ╪  ṪἍ()̓ ᵾᾐ ױѹ()Ṩ  ♬ ẋּנѱᾅ ₅⁵⁄ ҍ  ♣ᶷ ּתᾏ⁄ ╪ᵎּ͙ͥת ѻ‚  ͙ ὥᴏ╙ 

ˇ ╪Ӈ‡‒ ѱѻ. ҥ ╪∟וֹ  ᾏ╙ ḕתּ ѱ‡Ѥ ᾔҵ ▓Ѥ ͙ὥתּ⁪  ╖ᴛ ᴛἝᾅᵑ ♠ ̆ 
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ҥ╪ ᵑ ᶛҨᵠ  Ỏᵣ ῷѱג ▀Ữ♠╬ ‰ᶴ ᾎʼ╙ Ѿ ⁴ ҿᴮө╙ ּת∟ ‒ ѱѻ(͎ᵝ 4.3-9).  

▫⁷́╥ Ỹ ́ ṓ∟ᴏ╪ Ỹᶹ ѻ‚Ἓ╙  Ṓ◑ӇѤ ˦ ᴀ, Ӱּת  Ἕ́⁄ἌѤ ҥ╪ ᵑ 

ᵙ Ѥ ѻ‚  ♪͐ Ḣᾏ╙  ┬⁷Ἓ̓ ♠╞ᴏ╙ Ṓ  ὡ ▓ᾋѱѻ. ּתᵣ ╪ױ  

ѻ‚Ἓ╘ ̑ ӈ ͋ ̓ ˌШ⁄ ╥  ӞḚ Ӈ‡‒ ѱѻ.  

↕ὡ ҥ╪  ἡ (CoE)Ѥ ‡Ԑ ┬ ╥ ҥ╪ ʺ ḴἛ ̆ ‡Ԑ ┬ ╥ ҥ╪ ʺ ▫ҿ╖ᴛ ͙ӇѤּתᵑ 

˺♬ Ѥ ụᵝ Ỹ ́╥ '͙  ⱳˠ'⁄ ẋ┬  ὡ ▓ᾋѱѻ. CoE Ѥ ‚ֿפ╥ ҥ╪ ⁄ ┬ᵙ  '͙ 'ᵑ 

ⱳἛ ╖ᴛᾬ ᶛḸ Ợᴗ₮ Ḣḹᴝ╥ ▫⁷ᾅױ⇔ ἐ בֿ ╙ ̆, ╪Ѥ ⱳֹר ╥ו╪ Ӌѱѻ. 

 

͎ᵝ 4.3-9 ҥ╪  ḓ ṪἍ╙ ─  ↕ὡ ἡ (CoE)Ѥ ҥ╪  ̕ᵙ,  ḓ ♣ל ╥ר⅝ ᶔ⁄ ҍ  

♣ᶷ ּתᾏ╙ ҥ ᶛ ᾋѱѻ. 

̋ ᵑ͙ל  ἶ ̆ җ Ϯ╘ ˺ ̓ᵑ ҀἛ ͙ ─  CoE Ѥ ̯ Ἓ∟⁄˭ Ṫ  ὡר╥ ╥Ợ ˺ ♬ ▫═Ἓ╙ 

Ⱡ̑ ‒ ѱѻ. ╪Ѥ ᾎ ἶ♠╬ ӥḥ, ◒╘ ᵜᵙᾅʺ Ữ҉תּ ₮₡  ╪♩╙ ʺⱨ₤ ὡ ▓Ѥ ⁵ҿ♠╬ 

˿⁄Ἄ  ַא⅝ ѱѻ. ͎ױϮ ╪ױ  ▫═Ἓ╘ ̆─ ˿₅ֿב╥ ᶘ  ╥Ợἵ  ԅᵣ ╙▓ ╪∟תּ ̓

̓♠░ѱѻ. ♣ר♠ ẋ♣̓ ̆ ὡר╥ ⱳ♬╪ ′ѻᶔ ῷᶴᵙ ┬ѫ ҵ ╪ѱἨג╪  Ẅᵑ ᾒ Ѥ ҥ 

▓‡ ◑Ṉ⁄ ṨӺ  ὡ ▓ᾋѱѻ. 

ҥ╪  ᶛҨᵠ ♪͐ Ḣᾏ╪ ӎ ˌ╥ ᴛⱡ ⁄ ̰ Ӈּת Ώ̆ ♣  ♬Ṓ ̕ᵙ ḓ ẋּנѱᾅ 

ᴛἝᾅ ̕ᵙ ᾎᾅ ⁄ Ӈҵᴜ Ѥ ˦╘ Ợ╥ COE ֞ Ѥ ̆─ ˿₅ֿב╥ ▐░ѱѻ. 
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♣ᶷἛ ἡ (CoE)Ѥ ҥ╪  ᶛҨᵠ ḓ ҥ╪  ˞ḲБᾅ₮ ̕ᴐӈ ‰ᶴ Ω⁄ҵ ҥ╪  ╬ Ḥ ╥ג  ḓ 

⇔₅⁄ ҍ  ̑ Ḣᾏ╙ ˌḛ ͐♪ ̓ר  Ѥ ‰ᶴᵑ ҅҉ ѱѻ. ֞  ⱳֹו Ͽ ּתἶ♠╬ ˌἐ, ᴛἝᾅ 

♠ , ҥ╪ ╥ ═♠╬ Ợ↔ ᶷ ᵑ ⱳἛ ѱѻ(͎ᵝ 4.3-10).  

CoE Ͽ╥ ҥ╪  ḓ ᶛҨ ̕ᵙ⁄ ҍ  ́♠╬ ♪͐ Ḣᾏ╘ ˭ ᶙ ʺּת ᾔ ẇᴜ╖ᴛ Ϯя ὡ ▓ᾋѱѻ:  

 ᴘἚᾂ Ḑ ᶘҥ Ὕᶕ͖ד ̒ᵖ כ : CoE Ѥ ҥ╪  ᶛҨ╥ ỸἛ ḓ ̕ᵙᵑ ͙ ─  

Ḣḹᴝ╙ ˌḛ ̆ ̯ ѱѻ. ⁴͙⁄Ѥ ᶛӧ ▬‰ Ѿ́⁄Ἄ ҥ╪  ⁷ἶἛ╙ Ṓ◑ ͙ ─  

̯ⱳ♠ ᵟ, ֿפ ̕ᵙ Ḣḹ ḓ Ḳ♣ ̕ᵙ ᾎᾅ ╥ ̯ ╪ Ӌѱѻ. 

 ⁮  ̒ᵖ Ḑ ▄ ҆: COEѤ ҥ╪  ᶛҨᵠ ᴛἝᾅ╥ ⁵ ⅝ל ╙ ♬╥ ѱѻ. ʻ ᴛⱡ  

⁴▫⁄˭Ѥ ᶘ ˭ ♬╥ӈ ⁵ ̓ ▐ ₅⁵╪ ҉Ӈ‡ √ ᵑ ֿב ̆ ҥ╪  Ṭ▀ ╥ 

─  .ѱѻ░ת ╙

╪ᵖ Ḑ ʾở: ˠἒ ҥ̒ וֹ  ᵑ ̓♠╖ᴛ ̕ᵙ ᴎᶔ ֿתּ ╙פἶ♠╖ᴛ ᶛѱ ᵠ ‒ ѱѻ. 

ҥ╪  ╬, ₡ᵆ ᾏṊ, ыדӈ ἶἛ Ὸ╙ ─  ▫ҿ ӈ ᶉ ѱּצ╪ ̯ Ӈ̆ ▓ᾋѱѻ. 

 ᶆ Ң╧  Ḑ ♩ṏ ῳ  ̒ᵖ: CoE Ѥ ᾎᾅ  ʼ ⁄ ַא⅝  Ṫᵆ ḓ ᾏṊ▫, ╪ᵒ ּת♬ ḓ 

⁪  ἒᶘ ר╥  ᾎᾅ ╙ ᵣӥѤ ▀╙ ҅҉ ѱѻ.  

 

͎ᵝ 4.3-10 ҥ╪  ᶛҨᵠ ḓ ҥ╪  Ϯ░ѱѻ אַ Ⱡ̓ ⅝ל ╥ᵙѤ CoE̕ פֿ 

ҥ╪  ↕ὡ ἡ (CoE)Ѥ Ѿὣ  ♣ᶷʺ ͎ᴹ╪ ῷѱג Ựᴛ⇔ ҥ╪ ᾔ ᶷאַ  ᵑ ⱳἛ ̆ ♣Ợ♠╖ᴛ 

ҥ╪  ▬‰⁄ ҍ  ▀ӈ ♪͐ Ḣᾏ╙ Ṓ◑ Ѥ ́♠╬ ᶉ ѱּצ░ѱѻ. ᶛҨᵠ ᴛἝᾅᵑ ♣  ♬Ṓ 

̕ᵙ ᾎᾅ ר , , Ṫᵆ ḓ ҥ╪ ᵙ()⁄ ┬ѫ̕ פֿ  ˭ ╖ᴛᾬ CoEѤ ͙‰╪ Ⱡ ̓ ẋּנѱᾅ 

ᴛἝᾅᵑ ּתἶ♠╖ᴛ ˌἐ ̆ ᾎ◑ ṉ ⁄ җ ẖᵎ˭ ҍ╞ ᶒ ᾐᴧ  ὡ ▓Ѥ ṪἍ()╙ ͙ḙ╖ᴛ ♬Ṓ⁄ 
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͙ḙ  ╥Ợ˺♬╙ Ͽᵜ ὡ ▓ҵᴜ ּת∟ ѱѻ. 

ױ╪  ἡ Ѥ  ҥ╪ ἶ♠╬ Ⱡ̑, ▫ҿתּ ╥  ḓ ֿפ ̕ᵙᵑ Ṓ◑ Ѥ ᾐ DataOps ∟  - ⁄ ӻג 

̓ ˺  ԅ ̓♠░ѱѻ. 8 Ṩ╥ "ˠἒ ụ‰╥ ᾐ ҥ╪  ͙ὥ" ◑⁄Ἄ ҥ╪ ₪ᾅ⁄ ҍ  ▫Ἕ  

ἒᶘ ˳ᾋѱѻ.  

ѻ╛ ◑⁄ἌѤ ♣ר⁄Ἄ ᾒᶴᴛ Е‡ʺἌ ⱳˠṨᴛ ҥ╪  ἡ ᴛ '♣ '  Ṓ˳ᾋѱѻ. ▬‰ ᵰˌṉὡ , 

⅝̯Ợ  ὡ︡ ḓ ▫ҿ ˤּש ᴛἝᾅʺ ‡֒˭ ╪ᴴ‡ּתѤּת ᶙ ʺּ₉ תᵑ ủ Ṗ ˦░ѱѻ. 
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◑ 4.4.  

⅔̬ ở ╢ ˾  Ḑ ♩ṏ ˡּצ 

⅔̬ ở  Ὕֿפ Ḑ ṧἊ: ᷈Ѯ ╧ἧ╖ ̬Ɑ Ӆ Ң╧ ᴘ Ṇ ͖ 

⅝̯Ợ ╙ ὡ︡ ̆ ̕ᵙ Ѥ ˦╘ ҥ╪ ◑Ṓ ╙פֿ  ͙ ─   Ḵ  Ѿ́░ѱѻ. Ӱּת  ҵ̯╥ 

ḛҀ⁄ҵ Ṭ̯ ̆ ҍṨṪ╥ ⅝̯Ợ ╘ ⁴♣ ♣ ,ᴜ╥ ,תּ   , ̯ ӎ ᴝ Ӯ ẋ♬ ♠╬ Ḣᾏ╖ᴛ 

̑ᾏ Ӈ̆ ▓ᾋѱѻ. ╪ױ  ╥ ᷾ѱ ╪Ἢ╘ ♬Ṓᵑ ▫ҿ , ʕ ↔ḓ ◓Ợ שּ ͙ ‡ᴓ˭ ᵣӬѱѻ. 

╪ ◑⁄ἌѤ ᾅ  ⅝̯ Ợ ╙ ̑ᾏ♠╬ ̯ⱳᴛ ṉ ⁴ ẋּנѱᾅ ⅝̯ Ợ ╙ ᶘ ̆ ́♠╖ᴛ 

ᵣӥѤ Ḣḹ╙ ủ Ṙѱѻ. 

Gartner╥ ⁷̯╬ "ҥ╪ ♬ :פֿ   ╬Ợ╪ ᵑ ─  ᶛḸ Ợᴗ"⁄ἌѤ Ἓ̑♠╬ ҥ╪  ḓ 

ṪἍ ╪ѱἨ Ẅ( [100])ᵑ ─  ҥ╪ ⅝אַ ↕ᵰ ╪()פֿ  ѻѤ ♩╙ ˆⱳ ѱѻ. ҥ╪  ╪פֿ 

⁷ ╘וΏ╖ᶔ ⱳֹ תּꜜ ͌ ἵ 1,290ᵣ Ҁױ╥ ẋ↔╪ ḛỸ ᶒ, ҥ╪  ͙ḙ ͙‰╙ ᵣө͙ 

─ ἌѤ ᾐᴧ  ὡ ▓Ѥ ̆ ╪ҥ פֿ ʺ ὡ♠╪תּ ̆ג♠ ѱѻ. 

̯ⱳ ӈ ⅝̯Ợ ╪ ′͙ ԅᶷ⁄ ҿ▀  ⅝ἵ(⁪ )₮ ͎  ᵰˌṉὡʺ Ἄᴛ ѻᵐ ᾎᾅ ⁄ ѻ‚  ṉ ╖ᴛ 

♇◑Ӊ ὡ ▓ᾋѱѻ. ╪Ѥ ᴛἝᾅ╥ ═Ἓ╙ ԑ‡ֶᵜ Ỏᵣ ῷѱג ᾎʼ Ϻẋ, ♬Ṓ ַאṓ, ҥ╪ ᵑ 

Ợ↔ ͙ ♣⁄ ѻᾎ ˤּש ‒ Ѥ ˺̓ᵑ מ ѱѻ. ˺̓♠╖ᴛ ᵰˌṉὡ Ϯᵣ ыדӇ˞Ϯ ◄ᶣ ἒᶘӈ 

⅝ἵ Ϯᵣ ▓‡ҵ ╥Ợ ˺♬╪ Ѣᴎּ̆ת ᵙἵᾅᵑ ẋ ═♠╖ᴛ Ợ↔  ὡ ▓ᾋѱѻ. 

ᶣ╪ ′‡ ᵦ̸╙ ▌‡Ḳᴕѻ. 

ᵦ̸╪ ′‡Ἄ ᵦ╙ ▌‴ѻ. 

ᵦ╪ ′‡Ἄ ͙ὡᵑ ▌‴ѻ. 

͙ὡʺ ′‡Ἄ ᶉᾎּתᵑ ▌‡Ḳᴕѻ. 

ᶉᾎּתʺ ′‡Ἄ ♣ ᵑ ▌‴ѻ. 

♣ ʺ ′‡Ἄ ₿̰╙ ▌‴ѻ. 

ᵦ̸⁄ ᶣ╙ Ḗּת ᶣ ͙ ԅᶷ╪ѻ. 

 

- ἶ҅ [101] 

ҥ╪ ᵑ ↕̆ ♇◑ Ѥ ᴛἝᾅ⁄ ҍ  ⅝̯Ợ ╙ ṪἍ ̆ ὡ︡ Ѥ ▀╘ ᶛӧ ╪ ́̕▫ᵑ 
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Ὸ Ѥ ˦⁄Ἄ ᾎ▬Ӌѱѻ. ᶣ Ϯᵑ ▌‡Ḳᵙᶔ ⁷ὅ♠╖ᴛ ᾔʻ  ˺̓ᵑ מ ѻѤ ἶ҅ ᴀ, 

ẋּנѱᾅ⁄ἌѤ ╪ ́̕▫  ᶘ, ʼ̓ӈ ⅝̯ Ợ  ֞Ѥ ᵰˌṉὡ Ϯᵣ ▌‡Ḳᵙҗגҵ ˌṊ ẋּנѱᾅ 

ᴛἝᾅỎᵣ ῷѱג ᴛⱡ ╥ ♣  ⁄ ᾎᾅ ̓ ⱳֹו ♣ ⁄  ₅ ╙ Ḉ  ὡ ▓ᾋѱѻ. ӻגἌ …ֽ 

Ṓ͙⁄Ѥ ַא⅝ ⅝אַ ⁄ἶ ʺѫἛתּ ѱᾅנẋּ ⁄אᵣ() Ϯַתּ╪Ώῷ Ṓ תּ  ˦╖ᴛ ᶘӉ ὡ ▓Ѥ ⅝ἵ, 

ᵰˌṉὡ ḓ ⁵ Ὸ תּͥ Ѥ ˦╪ ַא⅝ ѱѻ. 

 Ợ⁄Ἄ ̆ˍ╪ "ˠᶹ ṩ ⁄ ᶷ╙ Ϯ җ ʺ  Ҁג"Ѥ Ựᴛ⇔ ⅝ ╙ Ѥ ᴛⱡ ʺ ▓ѻ̆ 

ʺ♬  Ṙᾎѻ. " ◓ ᴛⱡ ⁄ Ự ╙ ʺ …╪ג Ѥג ╥ ⅝ Ѥ ▬╘ ᴛἝᾅ⁄Ѥ ˠג╪" ʺ, 

…╪ג , CAD ♣ᶷʺ (BIM), ɣ ἒ ̕ᵙ▫, ʋ ᵆ ̕ᵙ▫, ERP -ṪἍʺ, ֿפ ̕ᵙ ⁪ּתѱ‡, Ό♣ ⁪ּתѱ‡, 

Ⱡ‡ ̕ᵙ▫ ḓ ▫ụ ̕ᵙ▫ʺ ⁴ ѱѻ. 

▬╘ ᴛἝᾅ⁄ҵ ὡᾕ ᶘ╥ ♣ᶷʺʺ ⁴  ὡ ▓ᾋѱѻ. ʻ ᴛἝᾅ ⁴▫Ѥ ҥ╪  

ὡר⁄Ἄ ⁷˺ӈ ♣ᶷʺ╥ ⅝̯ Ợ ╙ ╪ ‒ ѱѻ. 

ᾅ  ὡר(͎ᵝ 4.4-1 ⱳ)⁄Ἄ ג╪… ₮ ᴛἝᾅ ╬╥ ♣ᶷʺ ʼ╥ ᷾ѱ ╪Ἢ╘ ѻ╛̓ ˉ╪ 

╪ᴴ‡︡ѱѻ: 

 ̃ˊ: "җ Ϯ╘ ⱳᶘ╙ ─  ṩ ⁄ ᶷ╙ Ϯ җ ʺ ͙ᴛ ˺♬ ᾋѱѻ. ╪˦╪ ᾒ Ӊ ὡ 

▓╙ͥ⅝?" 

 ˝ ʷ: "Л, Ự ╙ ҵᴜ ᴛⱡ ᵑ ὡ♬ ̆ ‰ҥ╪ ӈ CAD ́  (BIM)"╙ ṒϿ˳ᾋѱѻ. 

 CAD ♆ᶴʷ (BIM): "Ự ᴛⱡ ᵑ Ḛ ᾋѱѻ. ʺ ╖ᴛ CAD(BIM) ᶛҨ╙ ‰ҥ╪ ̆ FEM 

═ѱ‡₮ ⱳתּ⁪   Ự ᶷ╥ ♬  ─ ₮ ὡᵑ ῼᴎלἝ⅝." 

 ˝Ἇ ̒ᵖ■: "Ựᴛ⇔ ᴛⱡ ʺ ♪ὡӇ‴ᾋѱѻ. 4D ╥ ἒ  ϳ ᵑ ⱳ♬ ̆ ᶛӧ ̕ᴐ ‰ ⁄ 

ῼᵙ̆ ▓ᾋѱѻ." 

 ᾋἏ ‾ּקѮ„ (CAFM): "  ᾎἒ ̕ᵙ ḓ ┬ּתṒὡ ́ ╙ ─  Ự ⁄ ▓Ѥ 6D ҥ╪ ᵑ CAFM 

ᾎᾅ ⁄ ░ᴏ ˳ᾋѱѻ." 

 ᶶᵃ ̒ᵖ■: " ◑╖ᴛ ╙ ḤἾ ͙ ─  Ự ᶷ╥ ͙₮ ᶴ˭ʺ ⅝ ѱѻ." 

 ERP -ṪἍʺ: "♣  ᴛⱡ  ˸ ♠⁄ Ự  ẋ↔╙ ḙ₅ ͙ ─  ERP ᾎᾅ ╥ 5D ₉ụ ‰ҥ╪ ⁄ ҍ  

Ḹ─ ╪ẇ̓ ♬   ┬ ╪ ⅝ ѱѻ." 

" :„Ѯקּ‾ ᵖ̒ וֹ   Ợ‚╪ רẋӇᶔ ֿפ ḓ ◓ᴮ ר╙ ⱴ Ѥּת ╬ ˳ᾋѱѻ." 

 ῶ♆ ‾ּקѮ„: '8D ́ ⁄ ӻᵐ ͋♬ רὡ ḓ ҍ ʺ ╙ӎ̆ Ự ᶷ╥ Ό♣ ᶔ ╙♩אַ  ⁄  

˦░ѱѻ ". 

 ♫„ ̒ᵖ■: "ERP ╥ ♬  ▬‰ Ḹ─ᵑ ͙ḙ╖ᴛ, Ự  ἒ ᵑ ḙ₅ ҵᴜ 4D ▐ג╬ ╙ 
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‰ҥ╪ ̆ ᴛⱡ ╥  ̕ᵙ ᾎᾅ ⁄ Ự ҥ╪ ᵑ ♇◑  ˦░ѱѻ." 

 □‭■(Ἇ ■): "ἒ , ⱳᵞ ḓ ▬‰ ᾎʼ⁄ ҍ תּ  ╪ ⅝ ѱѻ. ֞  Ⱡʺ ּת ‒  Ṋ  Ό♣ 

ὡ ╪ ▓Ϯ⅝?" 

 ■Ợ ̒ᵖ■: '▀Ѿ ἒ Ӈᶔ ◑͙♠╬ ̕ᵙᵑ ─  Ṓּש ḓ ┬ּת ̕ᵙ ♬Ṓᵑ ᶷἌ ˳ᾋѱѻ. 

 ■Ợ ̒ᵖ■: "◑ẋ ⁪ּתѱ‡, ▫ụ ♠ ḓ ὡᶘ ͙ל ̕ᵙᵑ ─  ꜙ ҥ╪ ᵑ ṒϿלἝ⅝." 

 ̃ˊ: "○ͨᵣ⅝, Ⱡʺ ḕẖἌ ᶷ╘ ⅝ ′╙ ˦ ˉῷ⅝. ḛ ѱᵑ ᵣө‡‒  ˦ ˉῷ⅝." 

ױ╪  ᾎϮᵙ₡⁄ἌѤ ▬╘ ṉ ҵ ⁴ױ ᾎᾅ ̓ ⁵  ʼ⁄ ⁷ὅ ḙ╞╙ ▀╖  ὡ ▓ᾋѱѻ. ╪ ˿↕ ͙ 

Ѿ́╥ ˞╥ ᶛӧ ᷾ѱ ╪Ἢ╘ ╪ᶉ▀, , ╥ᴜ Ӯ ᾅ  ᾏ╖ᴛ ╪ᴴ‡︡ѱѻ(͎ᵝ 4.4-1 ⱳ). 

ױ╪  ˠἒ ᴛⱡ ╥ ᾅ  ͙ḙ ᷾ѱ ╪Ἢ ᾎᾅ ⁄ἌѤ ᶛӧ ҥ╪  ̪  ▬‰̓ ᶛӧ ╥Ợ ˺♬⁄ 

ҍ  ḹ♠ ╬ ḓ ͙ ᴜ ᾎᾅ ╪ ᵰ↕ ַא⅝ ѱѻ. ╪Ѥ ɒ ӧ ˺ ֞ ᾎתּ ,♬ Ѥ ṉ˿ Ợ ╪ ḹ♠╖ᴛ ┬ ̆ 

♠ ʺѫ ╬ תּ ⁴  '₡ '╥ ─ ─ ͙╪ת ╙  ˦░ѱѻ 

 

͎ᵝ 4.4-1 ᴛⱡ  ͙ Ѿ́╥ ̆ˍ̓ ́–▫ ʼ╥ ᷾ѱ ╪Ἢ⁄Ѥ ꜙꜙ ⁴ױ ᾏ╥ ᾅ  

ҥ╪ ʺ Ӌѱѻ. 

ˠἒ ᴛⱡ ╥ ̕ᴐ ᾎᾅ ⁄Ἄ ˺♬⁄ ҍ  ḹ♠ Ⱡ₮ ˤּש╪ Ṩⱴ ᶔ ̕ᴐӈ ᶛӧ 

Ợז⁄˭ ᾔʻ  ᶷⱠʺ ḛỸ  ὡ ▓ᾋѱѻ. ♠♥  ᶷἌ  ḓ ˤּש ′╪ ╪ᴴ‡ֿב ᶛӧ ˺♬, 

  .ὡ ▓ᾋѱѻ פֿ‡╪ ᶷ ֞Ѥ ṉ˿╘ Ṫ☺(ḓ ἵἾ)╖ᴛל

ᾅ  ᷾ѱ ╪Ἢ⁄Ἄ ɒ ӧ ˺ ♬╥ ḹ♠ ╘ u ╘ ὡ╥ Ἄᶘӈ ʊ Ἄᵑ Ἄᵣ Ṓ◑Ӊ ὡ ▓╖ᶒ, ╪Ѥ 

ᶛӧ ˞מᵑ ͙ᴜ  ╥ᶴʺ ▓Ѥ ˿₅ֿב╥ ‡͵⁄ ԑ‡ֿפ ˦░ѱѻ. ˺̓♠╖ᴛ ᶛӧ ⁴▫ʺ ᶛӧ ҿ⁄ 
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ҍ  ᶷἌ⁄ Ἄᶘ ‒ ѻᶔ ᾎᾅ ╘ ┬⁷Ἓ╙ ▌̆ ̕ᴮ♠╬ Ḉᴛʺ Ӊ ˦░ѱѻ. ˞מ ╬╪ Ṩⱴ ᶔ 

ᴛⱡ  ᾒ Ἰᾒ̓ ⁴▫ ʼ╥ ́̕ Ὸ ♠♬◓ ג⁷Ӊ Ỏᵣ ῷѱתּ ╪ ᴛ ╪‡ⱨ ḹ♠ ᶷⱠּͥת ḛỸ  

ὡ ▓ᾋѱѻ.  

▀ḙ♠╖ᴛ ᾅ  ͙ḙ б╥ᴛ ᾎ▬ӇѤ ╪ױ ♩ ᾍ╬ ᴛἝᾅѤ ѻ╛ Ѿ́⁄Ἄ מ˞   ѻַא ᾏ ᶷἌ 

̪ ╖ᴛ ֿב ⁴(͎ᵝ 4.4-2) ᾅ ᴛᵣ ╪ᴴ‡ּתҚ ᷾ѱ ╪Ἢ╪ Ữ҉  ṓ◌ ︡ѱѻ. ᶘ ˭ 

♬╥ӈ ⅝̯Ợ ╪ ′╖ᶔ ᶁ ᵶ ҥ╪ ₮ ὡᵤ╘ ᾅ  ⅝̯Ợ ╖ᴛ ʺӦ  ╪ױ  ᴛἝᾅᵑ 

▫ҿ Ѥ ˦╘ ˞╥ Ṭʺѫ ѱѻ. 

 

͎ᵝ 4.4-2 ˠἒỢ ˿╥ ʻ ᾎᾅ ╘ ѻ‚  ᾏ╥ ḹ♠ ̕ᴐ ᶷἌ ἵᾅ ⁵ ╙ ѱѻ. 

ᶷ▫ ᷾ѱ ╪Ἢ╙ ─ ἌѤ ʻ ♣ᶷʺʺ ♣  Ἄᾐ╙ ὢּת ˞Ϯ ♬͙♠╖ᴛ ᶛӧ ╥⁄ Ἅ ⁴ 

ᴛⱡ ╥ ◓ Ữ ᵑ Ὸ ‒ ѱѻ.  
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ױ╪  ́ᵑ ͏ṓ ͙ ─ ἌѤ ᾅ  ᷾ѱ ╪Ἢ⁄Ἄ ̯ⱳ ӈ ⅝̯Ợ  ᶛҨᴛ╥ ♣ ╪ 

⅝ ѱѻ. ╪Ѥ ́♠╬ ṪἍ, ᴛἝᾅ ᾎʻ , ᵒҵ₮ ҥ╪  ᶛҨ ╥ Ữ  ▬↔ ἒᶘ╙ Ἄᵣ 

ʺѫ ѱѻ(͎ᵝ 4.4-3). ҥ╪  ᶛҨᵠ(͎ᵝ 4.3-7)⁄Ἄ₮ ᵡ ↔ᴛ, ⁴▫ө╪ Ợתּʺ Ѥ ᾎᾅ ̓ ҵ̯, 

͎ᵙ̆ ╪ө ʼ╥ ᵠ ᵑ ʺ ⁴ ᶷᵱ♠ ῷ╪Ӱ‡ ὡר⁄Ἄ ˌШ♠ ὡר╖ᴛ ╪ҿ ᾋѱѻ. 

 

 

͎ᵝ 4.4-3 ┬ Ἓ ˤỢ ᴛἝᾅᵑ ̕ᵙ ̆ ▫ҿ Ѥ Ḣḹ╙ Ḥ↕ᴎᶔ ᴛἝᾅᵑ ⅝̯ 

Ợ ╙ ̯ⱳ ‒ ѱѻ. 

⅝̯Ợ ̓ ́̕ᵑ ́ Ѥ  Ḵ  Ѿ́Ѥ ˌШ♠ ὣἌҵᵑ Ợ↔ ⁴ ᶛӧ ᵠ ₮ ́̕ᵑ ᾎʻ Ѥ 

˦░ѱѻ. ̩ Ш♠ ὡר()╘ ɒ ӧ ᴛἝᾅ ⁴▫ʺ ♣  ᴛἝᾅ ╬╙ җ ὺ˭ ╪  ὡ ▓╙ Ỏᵣ ῷѱג 

ʻ ᴛἝᾅ Ѿ́⁄Ἄ ҥ╪ (ḓ ⅝̯ Ợ )ʺ ⅝  ╪┬₮ ҍỮ╙ ᶘ ˭ Ṓ⁴ת ὡ ▓ᾋѱѻ. 

ᴘἚᾂ ὠἉҲ Ḑ ˉХ♅ ᴃ▄− ╢ ┬Ἐ 

ҥ╪  ̕ᵙ⁄ ҍ  ͙Ⱶ ♪͐ Ḣᾏ̓ ᾐ ♪͐ Ḣᾏ Ợ╪╥ ˶ ᵑ ἵ ᴎᶔ ͙‰╘ Ѿ ♠╬ ᾅ  

ἒᶘ⁄Ἄ ̯ⱳ ӈ ᴛἝᾅ ╖ᴛ ╥ᾏ♠╬ ♣ ╙ ‒ ѱѻ. ♩ ⁄Ἄ Ӱּת  ⁄ ᾎᾅ ⁄ 

╪ᵎּ͙ͥת ҥ╪ בֿ ╥ ⁄Ѥ Ựᴛ⇔ Ợ̆ ҵ̯ʺ ⅝ ѱѻ. ͎ױ  ҵ̯ ַא Ϯʺ ḕᴛ ᴛ ᵑ 

Ợ↔  ˌШ ᶛҨᵠ░ѱѻ. ᴛ , ᴛἝᾅ ѻ╪‡͎ע, Ữ ▬↔ ѻ╪‡͎̓ע ˉ╘ ᾎʻ♠ 

ѻ╪‡͎ע╙ ᵣөᶔ ᴛⱡ  ⁴▫ө╘ ▫ᾐ╥ ҿ̓ ˺♬╪ ♣  ╥Ợ˺♬ ᾎᾅ ⁄ ‡Ԑ ₅ ╙ 

Ḉ Ѥּת ͵Ҁ╙ ὡ ▓ᾋѱѻ. 

ᴛἝᾅ⁄ ҥ╪  ♇◑Ỏ ῷѱג ṪἍ ֞Ѥ ▫ҿ ʺ ⅝  ˿↕, ̩ Ш♠ ḓ ᾎʻ♠ ⅝̯ Ợ  

ᴆ╪‡ᵑ ᵣӥѤ לⱠᵑ ѻᴴ͙ ᾎ▬ ‒ ѱѻ. 
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₉ᾎ(͎ᵝ 4.4-1)⁄Ἄ ʻ ♣ᶷʺѤ ἵ͋ᶛ ╥ ▀∟╪ Ӊ ὡҵ ▓ּתᵣ, ̖ ̕ᵙ▫╥ Ⱡ ⁄ ҍ 12 ᶘ╥ 

♣ᶷʺʺ ▓Ѥ ҍ͋ᶛ ṨἌ╥ ▀∟╪ Ӊ ὡҵ ▓ᾋѱѻ. ʻ ṨἌѤ ᶷἌ ▬Ἓ, ╥Ợ ˺♬╥ ḹ♠ Ữ  ͙ᴜ, 

ᴛἝᾅ ̕ᵙ⁄ ⅝  ὡᾐ ♬Ṓᴛ ♬͙♠╖ᴛ ‰ҥ╪ ӇѤ ♣ᶷ   ᵙ ╪Ἢ ҥ╪ ḽ╪ᾅ(͎ᵝ 1.2-4 

₉: ERP, CAD, MEP, CDE, ECM, CPM Ӯ)ᵑ Ợ↔ ѱѻ. 

♩ ᴛἝᾅѤ מ˞ ̓ ᴴᾅᵑ Ợ↔  ḹ♠╖ᴛ ˺♬╙ ╬ Қ 4,000Ц ♣ ̆ҍ 

̕ᵙ▫ө╥ ‰ᶴ₮ ┬Ợ ѱѻ. ҍ ᾎᾅ ̓ ♩  ḓ ꜙ╪ᴛ ӈ ╪♣ ᾎᾅ ╥ ╪♩╘ ҍ 

Ḣᾏ⁄Ѥ ѻᵐ ᾎᾅ  ḓ ҵ̯⁄Ἄ ʺ ▫ҿ ᵙᵑ ─  ᾅ  ♬Ṓᵑ Ӱּת  ᾏ╖ᴛ 

ṉ Ѥ ᴛἝᾅʺ ʺᴛ ӈѻѤ ♩░ѱѻ. 

ˌШ♠ ὣἌҵ ᴛ ᴛἝᾅᵑ ᾎʻ ᶔ ʻ Ѿ́₮ ѻ‚  ⁵  ʼ╥ Ữ  ▬↔╙ ἒᶘ Ѥ ҥ ҵ∑╪ 

Ӈ‡ ṓ◌  √ ᴛ↕ᵑ ᶘ ̆ ʼѾ ˭ ᵣө ὡ ▓ᾋѱѻ. 

 ᴛἝᾅᵑ ᾎʻ ᶔ ᶛӧ ∟╪ ᴛἝᾅ ᴛֹו╙ ᶘ ˭ ╬ ̆  Ἕᾅ  ὡ 

▓ᾋѱѻ. 

ᾅ , ᶉᾎּת(͎ᵝ 4.4-1) ḓ ẇᴜ ѻ╪‡͎ע╥ ᴛ ἒᶘ  ᴛⱡ ⁄ ╙ ʺ Ѥ ҿ▀  

᷾ѱ ╪Ἢ ᴛἝᾅѤ ҥ╪  ᶛҨᵠ ◑⁄Ἄ ἒᶘ  ˌШ♠ ᶛҨ(͎ᵝ 4.4-4)̓ ┬Ợ ѱѻ. 

 

͎ᵝ 4.4-4 ˌШҵ⁄ἌѤ ᴛⱡ  ⁴▫ᵑ ᵙʺ Ἄᴛ ѻᵐ ᾎᾅ ╙ ⁷˺ Ѥ ҥ╪ ḽ╪ᾅ 

Ợ↔▫ᴛ Ṓ⁴ ּׁשѱѻ. 
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ˌШҵѤ ַא⅝  Ѿ́╪ּתᵣ, ᵤ╘ ͙‰╘ ᾎʻ♠ ѻ╪‡͎ע╖ᴛ ᴛἝᾅᵑ ╪ ͙⁄ Ṫ ѻ̆ 

Ỹʻ ⁴ ╪ ὡר╖ᴛ Ⱡ ѱѻ. ̕ᵙ▫Ѥ ╪ױ  ὣἌҵ⁄Ἄ  ͎ᵝ╙ җ ὺ˭ ╬ᾏ ̆ ⁴▫₮ Ѿ́ 

ʼ╥ ⁷˺╙ ╬  ὡ ▓͙ ԅᶷ⁄ ̕ᵙ ↔╪Ἓ╪גѤ Ữ╙ ˇ˭ Ӌѱѻ. ͎ױϮ ╪ױ  Ḣᾏ╘ ʻ 

⁴▫⁄˭ ‡Ԑ ҥ╪ ʺ ⅝ ҿ▫ ,תԐ ᾏ╖ᴛ ♣ἾӇ‡‒ Ѥּ‡ ,תּ  ᾒ ╙ ─  ‡Ԑ ᵰˌṉὡ₮ 

ἶἛ╪ ὡ♠╬ּת⁄ ҍ  ᶘ  ῷ╪Ӱ‡ᵑ Ⱡ̑ Ώᾋѱѻ. ˌШ♠ ὣἌҵѤ ыʺ ы̯₮ Ữ תּ  

▬↔ Ѥּתᵑ Ϯ Ͽּתᵣ ╪ױ  Ữ  ▬↔⁄Ἄ ᶴ″╪ ♣ἾӇѤּתѤ Ḝ  .Ώᾋѱѻ תּ

ᴛἝᾅʺ ὣἌҵᵑ Ợ↔ ⁴ ˌШ ὡר⁄Ἄ ▫Ἕ  ἒᶘӇ‡ ▓җגҵ ╪˦╪ ͎ ̓ᵑ 

Ṓ◑ Ѥ Ώᾋѱѻ. ᾎʻתּ  Ѥ ̕ᵙ▫╥ ▬‰╙ ʼἵ ⁴ Ѿ́Ṋ Ṓ̆ᵑ  ᴛἝᾅᵑ 

җ ὺ˭ ♠  ὡ ▓˭ ּׁשѱѻ. ͎ױϮ ҥ╪ ḽ╪ᾅ ⁪ּתѱ‡╥ ˿↕ ˌШ♠ ╪ Ṫ  

ᶘ Ώ╙ ὡ ▓╖ᶒ ᵰˌṉὡ ḓ ⅝̯ Ợ תּ  ὡר⁄Ἄ ᴛἝᾅᵑ ̯ Ѥ Ḣḹ╙ 

ᶘ ˭ ╪ ᶣ תּ  ὡ ▓ᾋѱѻ. 

җ ṓ◌  ҥ╪  ⁄ ᾎᾅ ╖ᴛ ╪ҿ ⁄ ӻג, ҥ╪  ᴛἝᾅʺ ═♠▀ Ỏᵣ ῷѱג ⱳֹר♣ ╥ו♠ 

ᶜ ⁄ Ṩ ҵᴜ Ṓ◑ ͙ ─  ˌШ♠ ḓ ᾎʻ♠ ҵ̯╥ ͙ ̯ ⅝אַ ╪ Ɑᾋѱѻ. ╪  ʺ 

ᴛἝᾅ(͎ᵝ 4.4-1)ᵑ ҥ╪  ⅝̯ Ợ  ὡר╖ᴛ ₰♣  ṉ ᴎᶔ  Ѿ́ җ ͤ╪ ө‡ʺ ᴛἝᾅ╥ 

ˌШ♠ ᾎʻ ᵑ ҥ╪ ╥ бᵙ♠ ḓ ᶹᵙ♠ ὡר, ⅝  ἶἛ ḓ ͎ ˿́ ˃╖ᴛ ṉ ‒ ѱѻ. 

̬Ɑ Ӆ ⅔̬ ở  Ḑ RegEx ♩͈ᾌ 

͙‰⁄Ἄ ỸἛӇѤ ҥ╪ ╥ ҍ 80%Ѥ ᾅ , ᶷἌ, ּת, PDF - ▀, ҍ  Ӯ ẋ♬  ֞Ѥ ḙ♬  

ᾏ[52]╖ᴛ Ӈ‡ ▓ᾋѱѻ. ╪ױ  ҥ╪ (͎ᵝ 4.4-1)Ѥ ṪἍ, ʕ ᾎᾅ ,שּ  ̓  ♣Ἶ ḓ ▫ҿ ⁄ Ợ↔ ͙ʺ 

‡ᴓᾋѱѻ. 

̕ᵙ ↔╪Ἓ, ᶘἛ ḓ ▫ҿ ˤּש╙ Ṓ◑ ᴎᶔ ᾅ  ḓ ḙ̯ⱳ  ⅝̯ Ợ  ╙ ◄ ♬╥Ӈ̆ ̯ⱳ ӈ 

ᾏ╖ᴛ ṉ ‒ ѱѻ. ̯ⱳ  ᴛἝᾅѤ ҥ╪ (╪ ╥  Ḵ  ◑⁄Ἄ ▫Ἕ  ἒᶘ )Ỏᵣ ῷѱג 

ᴛⱡ  ⁴▫ʺ ᴛⱡ  ὡᶘ ͙ל ҿΌ ▀ḙ♠╖ᴛ ▫┬ ᾅ  ᾏ╖ᴛ ̑ᾏ Ѥ ⅝̯ Ợ  

▫ ₮ҵ ̕ᴐ╪ ▓╖ᶒ, ╪ױ  ᴛἝᾅᵑ ▫ҿ  ὡ ▓ѻ̆ Ỹʻ  .ΏѤ ˿↕ʺ ᵤᾋѱѻ תּ

╪Ḉ ẋ♬  ᾅ  ᾏ╥ ҥ╪ ᵑ ♬  ᾏ╖ᴛ ṉ  ˦ ᴀ, ⅝̯ Ợ  √ ᴛ⁄ἌѤ 

ᾅ  ⅝̯ Ợ  ╙ ♬ ӈ 'бᵙ♠ ḓ ᶹᵙ♠ ́ ' ᾏ╖ᴛ ṉ ѱѻ. 

╙ ʺ Ѥ ₉Ⱡ(͎ᵝ 4.4-1)╥ ▀ṨᴛἌ ѻ╛ Ѿ́Ѥ ҥ╪  ⅝̯ Ợ ╙  ᾏ╖ᴛ ἒᶘ Ѥ ˦ ░ѱѻ. 
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͎ ἶἛ̓ ⅝ל  ˿ ́ ˃ ♬תּ ╙ ⁴ ᴛⱡ  ⁴▫ʺ Ợ↔ Ѥ ̒  ᾎᾅ ⁄ ҍ  ♬Ṓᵑ ̯ ⱳ  ˦ ░ѱѻ 

₉ᵑ ө‡, ̆ ↔ѱ‡ʺ Ợתּ⁪ ᵙ̕ פֿ ╥ ˍ Ѥ ˠἒ ֿפ ̕ᵙ ᾎᾅ (CQMS)̓ ˉ╘ ᾎᾅ (͎ᵝ 4.4-

5)╙ Ỹʻ  ṒἝ⅝. ╪ ᾎᾅ ╥ ҵ∑╖ᴛ ͎Ѥ ᴛⱡ ╥ Ựᴛ⇔ ⅝ἵ(╪ ˿↕ "Ự ")ʺ ᵞӈ ר ḓ 

⅝̯ Ợ ὡר ╙ Ѥּ⁴ תṨᵑ ╬ ѱѻ. 

 

 

͎ᵝ 4.4-5 ᾅ  ⅝̯ Ợ ╙ ⁪  ἶἛ⁄ ҍ  ἒᶘ╪ ӈ  ᾏ╖ᴛ ṉ ᶔ ѻᵐ 

♣ᶷʺʺ ὺ˭ ╪  ὡ ▓ᾋѱѻ. 

₉ᵑ ө‡, ⁄Ўּת ═, ╛  Ἓѫ ḓ Ṓּש ͙ʼ̓ ˉ╘ CQMS -system(͎ᵝ 4.4-6)╥ " ᶷ ᾎᾅ " ┬  

⁪  ἶἛ⁄ ҍ  ᶙ ʺּאַ ת⅝  ⅝̯ Ợ  ╙ ̆ᴎ Ἕ⅝. ̒  Ḹל⁄Ѥ ᶷ ᾎᾅ ╙ ἒ́ ̆ ἒ  ԅ 

̆ᴎ  .ḓ Ợ‚╪ Ӈ‡ ▓ᾋѱѻ ר ♬  ‒
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͎ᵝ 4.4-6 ֿפ ̕ᵙ ⁪ּתѱ‡Ѥ ⁄Ўּת ═, Ḣ╛ ḓ Ṓּר ש⁄ ӻג Ự  ┬  ⅝ἵᵑ 

ˤỢ ‒ ѱѻ. 

̕ פֿ ᵙ ⁪ּתѱ‡ʺ  ᾏ╖ᴛ ּת♬ Ѥ ҥ╪  ⅝̯ Ợ ⁄Ѥ ₉ᵑ ө‡ ѻ╛̓ ̄ ╘ ˿ ́ ˃ ╪ ▓ᾋѱѻ: 

 ᶴ╢ ›Ћּק ┬ ӫ͒╕ ̆ ═╙ Ϯ ϿѤ "A++"Ṩ  ἵ ↔ ὡר╖ᴛ ʼלӇѤ "B"ͥ  תּ

ѻ‚ ᶒ, ╪ױ  Ӯ͕╘ ↔ ʺѫ  ˃ ᶜᴜ ["A++", "A+", "A", "A", "A", "B"]╖ᴛ Ӌѱѻ. 

 ᶴ╢ ḟ╘ ἘѨ╕ ҥᾎṁ Ѿ─ᴛ ♬Ӈᶒ ˞ᵙ ἵ╛╙ ת╪Ѥ ѫᴏ╙ Ϯ ϿѤ ♬͋ᾏ 

\ d{2}dBᴛ ♬╥Ӌѱѻ. 

 '┌ҵ↕ ┬ ' ⁪ ╥ 'ṏּצ ͖ʹ' ἳἘ╕ 5 ЦṨ  ᾎ▬ ⁴ Ⱡ  ἐ  ᾎ ╪ ͙ʼ╙ ἵᴛ 

ἒ♬ ᶒ, ["5У, 10У ӫ] ֞Ѥ бᵙ ⱳˠ ">5(У)"₮ ˉ╘ Ṓּש ͙ʼ ˃ҵ ּת♬  Ὕ ▐ᾈѮѸ. 

ὡ︡ӈ ⅝̯ Ợ ⁄ ӻᵎᶔ, ἒ♬ӈ ἶἛ Ͽ⁄Ἄ "C" ֞Ѥ "D"₮ ˉ╪ "B" ╪ ╥ Ӯ͕╙ ʺֿב Ựᴛ⇔  

̆ᵙ ֞Ѥ מᾅ ⅝ἵѤ ⁄Ўּת ═ ᾅ ᵑ ̓ ᶣ תּ ѱѻ. QA ⁪ּתѱ‡⁄˭ Ⱡ Ѥ ҥ╪  

֞Ѥ ᶷἌ╥ ᶷ ╛╘ "35dB" ֞ Ѥ "40dB"̓  ˉ╪ ӎ ▫ᵙ Ὠ▫ Ӛ⁄ ♪ӎỢ "dB"ŋ  ṳ⁴ ᾎ ‒ ᶒ, "9 

D B" ֞Ѥ "100 ҥᾎṁ"̓ ˉ╪ ╪ ᾏ╙ Ḻ‡ϱ ˃╘ ↔Ӈּת Ώᾋѱѻ(RegEx ʊ ▫⁸ ╙ ̓  תּ

ᶣ ͙ ԅᶷ⁄). Ṓּש ͙ʼ╘ ἵ "5Ц"╖ᴛ ᾎ▬ ‒ ᶒ "3Ц" ֞Ѥ "4Ц"̓ ˉ╪ Ṓּש ͙ʼ╪ җ ╘ 

͙ʼ╘ ֿתּ⁪ פѱ‡ʺ  ᾏ⁄ ἒᶘ  ⅝̯ Ợ ╙ ⱴ ᶣ תּ ѱѻ. 

┬ Ἓ ˤỢ ᴛἝᾅ⁄Ἄ ╪ױ  ἶἛ- Ḉג  ˃╙ ⅝̯Ợ ╥ ˿ ́ ˃ ̓ ẋ̪ ⁴ ╬ ͙ ─  ↔ӈ 

˃ ᶜᴜ(["A", "B", "C"]), Ợ♣(["A": "H1", "H2", "B": W1", "W2"]), бᵙ ⁷ụ(₉: Ὠ▫ ˃╥ ˿↕ ">", "<", "<=", ">=" 

"==") ḓ ♬͋ᾏ("╛  Ἓѫ" ἶἛ̓ ˉ╘ ᶷ▫⁸ ḓ ᾅ  ˃╥ ˿↕). ♬͋ᾏ ╘ ᶷ▫⁸ ˃╖ᴛ ▬‰  ԅ 

ᵰ↕ ַא⅝  ҵ̯░ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko


 

⅝̯ Ợ ╥ ́  ḓ ♬Ṓ ˤּ200  |   ש 

 

 

♩͈ᾌ (RegEx)╘ Python (Re ג╪Ẅױᵙ)╙ ẋᴡ  ᴛ͎מḒ …‡⁄Ἄ ᶷ▫⁸╙ ̆ 

ὡ♬ Ѥ ҥ Ợ↔Ӌѱѻ. ♬͋ᾏ╘ ᶷ▫⁸ Ἕ́╥ ♬̓ ˉῷἌ ᾅ ╥ ᾅ  ╙ 

♬ ˭ ᾏṊ  ὡ ▓ᾋѱѻ. 

♬͋ ᾏ⁄Ἄ ᶷ▫Ѥ ҉ ῼ Ṅ ᶷ▫ᵑ ֹו♪ Ợ↔ ⁴ ἒᶘ Ѥ ḙᶔ, Ὠ▫Ѥ 0 ⁄Ἄ 9  ᶛӧ ╥תּͥ

Ὠ▫⁄ ҉ Ѥ ὡ ᶷ▫ \ dᵑ Ợ↔ ⁴  ὡ ▓ᾋѱѻ. ҍ̖ Ѥ ᶷ▫ ֞Ѥ Ὠ▫ Ḹ─ᵑ Ϯ ϿѤ ҥ 

Ợ↔Ӌѱѻ(₉: ג  ῼ Ṅ ἵᶷ▫╥ ˿ ↕ [a-z] ֞ Ѥ \ d ⁄ ҉ Ѥ [0-9]₮ ̄ ╪). Ὠ▫ʺ ῷѳ ʊ ▫₮ ʊ ▫ʺ 

ῷѳ ᶷ▫╥ ˿↕ ʻʻ \D₮ \Wʺ Ợ↔Ӌѱѻ. 

╬͙ ▓Ѥ RegEx Ợ↔ Ợᴗ (͎ᵝ 4.4-7): 

  ╧ᶆ╪ דἲ ╩: ʊ ▫⁸╪ ┬  ╪ᶉ▀ לἵ╬ּת ╬ ᴎᶔ "  ̂[a-zA-Z0-9._%+-]+@[a-zA-Z0-

9.-]+\ .[a-zA-Z]{2,}$" ᵟ╙ Ợ↔  ὡ ▓ᾋѱѻ.  

 ϰ￼ : "\ b\d{2}\d{2}\d{2}\d{2}\d{2}\d{2}\d{2}\d{2}\d{2}\ .\ d{4}\ b" ᵟ╘ DD.MM.YYYYY 

ᾏ╥ ᾅ ⁄Ἄ ϳ ᵑ Ѥ ҥ Ợ↔  ὡ ▓ᾋѱѻ. 

  ♣ Ḵ  ╬: +49(000)000-0000 ᾏ╥ ♣ Ḵ ᵑ ╬ ᴎᶔ "\ +\ d{2}\ (\ d{3}\ )\ d{3}-\ d{4}"₮ 

ˉ╘ ╪ ᾎӋѱѻ. 

QA ⁪ּתѱ‡╥ ⅝̯Ợ  ╙ ἶἛ̓ ͎ ˿́ ˃╥ ᾏ╖ᴛ ṉ ⁴(͎ᵝ 4.4-6), ∟מ╥ ᾅ  ᾏ(ҍ , 

͋ ,תּ ♬ ᶷἌ)⁄Ἄ ́♠╪̆ ̯ⱳ ӈ ╪ẇᴛ ṉ ⁴ ө‡₡Ѥ ᶛӧ ҥ╪ (₉:  ̆ᵙ╥ 

Ựᴛ⇔ ⅝ἵ)ᵑ ▫ҿ╖ᴛ ╬ ̆ ṪἍ  ὡ ▓˭ ᾋѱѻ. ⅝̯Ợ ╪ ▓╖ᶔ ╬Ӈּת Ώ╘ ҥ╪ Ѥ 

▫ҿ╖ᴛ ͙Ӈ̆, ╬ӈ ҥ╪ Ѥ ʺ ᵙᵑ ─  ᾎᾅ ╖ᴛ ▫ҿ ♣ἾӉ ὡ ▓ᾋѱѻ. 
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͎ᵝ 4.4-7 ♬͋ᾏ ╥ Ợ↔╘ ᾅ  ҥ╪  ┬ Ἓ ˤỢ ᴛἝᾅ⁄Ἄ ᵰ↕ ַא⅝  ҵ̯░ѱѻ. 

╪Ⱡ ⅝̯ Ợ  ▬‰╥ ̩ Ш♠ ὡר⁄Ἄ бᵙ♠ ὡר╖ᴛ ╪ҿ ⁴ Ự ╙ ἒ Ѥ ̓ ♬⁄Ἄ ɒ ӧ ♣ᶷʺ╥ 

ᶛӧ ⅝̯ Ợ  ╙ ἶἛ ᾏ╥ ♬ᴑӈ ᶜᴜ╖ᴛ ṉ ̆(͎ᵝ 4.4-4) ʻ ♣ᶷʺ⁄ ⅝  ἶἛ̓ Ζ ╪ 

ᶜᴜ╙ ὣἌҵ⁄ ʺ ѱѻ(͎ᵝ 4.4-8). 

 

͎ᵝ 4.4-8 бᵙ♠ ᴛἝᾅ ὡר⁄ἌѤ ʻ ♣ᶷʺʺ ᵙ Ѥ ἶἛ╪ ʻ▫╥ ᾎᾅ ⁄ 

ʺӋѱѻ. 

ᶛӧ ἶἛ╙ Ϯ╥ ̑  ᴛἝᾅ ╪ẇ⁄ ʺ ╖ᴛᾬ ͙Ⱶ⁄ ˌШ♠ ὡר⁄Ἄ ᾅ ₮ ҍ ᴛ 

Ⱡ̑ӇҚ ♬Ṓ(͎ᵝ 4.4-1)ᵑ ̯ⱳ♠╪̆ ́♠╬ ╥ ᶹᵙ♠ ὡר ╪ẇᴛ ṉ ѱѻ(͎ᵝ 4.4-9). 
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͎ᵝ 4.4-9 ̯ⱳ Ӈּת Ώ╘ ♣ᶷʺ ҍ ᵑ ̯ⱳ ӈ ᴛ ṉ ᶔ ᶹᵙ♠ ὡר⁄Ἄ ⅝̯ Ợ ╙ 

╪ Ѥ ҥ ҵ∑╪ Ӌѱѻ. 

╪Ⱡ ҥ╪  ⅝̯ Ợ ╙ ♬ ᾎᾅ ⁄ ҍ  ♬Ṓᵑ ỸἛ Ѥ ♣ᶷʺ⁄˭ ♣Ҁ ‒ ѱѻ. ₉ᵑ ө‡ CAD 

ҥ╪ ḽ╪ᾅ⁄Ἄ ▬‰ Ѥ ˿↕ ⅝ἵ ᶛҨᵠ╙ ᾎ▬ ͙ ♣⁄ ҥ╪ ╥ ꜙ Ợ↔ ᾎϮᵙ₡⁄ ӻג ⅝  

ᶛӧ ᵰˌṉὡᵑ ὡ︡ ‒ ѱѻ. ╪Ѥ ▀ḙ♠╖ᴛ ⇔₅ Ѿ́Ṩ  ᾎ▬ ⁴ ɣ ἒ ◑, ʋ ᵆ ṨἌ, ˸ ♠ ṨἌ, 

̯ⱳ ́ụ ṨἌ Ӯ╥ ὣ╖ᴛ ֿב Ӌѱѻ. ╪ױ  ᶛӧ ₅⁵╥ ⅝̯ Ợ ╙ ̆ᴎ  ⁄‒ ὡ︡ӈ ᵰˌṉὡᵑ 

͙ḙ╖ᴛ ҥ╪  ỸἛ╙ ᾎ▬  ὡ ▓ᾋѱѻ. ╪ᵑ   ╬╙ ӻג ҥ╪ ╥ ˤּש ḓ ♣Ἶ╙ ▫ҿ  
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ὡ ▓ᾋѱѻ. 

Ự ҥ╪ ʺ ⅝̯ Ợ ╙ ⱴ ᶔ ▫ҿ╖ᴛ Ợ╥ ҥ╪  ⁄ ᾎᾅ ⁄ Ӈ‡ ╥ҵ  Ợ↔▫₮ 

ᾎᾅ ╖ᴛ ḕᴛ ╪ҿ ѱѻ. ἶἛ ḓ ҉ ˃⁄ ҍ  ҥ╪  ˤּש╙  ♬Ṓʺ ⅝  ╙ר פֿ 

ⱴ ̆ Ợ ᾎϮᵙ₡⁄ ♠↔Ӊ רẋʺ Ӈ‴Ѥּת ╬  ὡ ▓ᾋѱѻ. 

ҥ╪  ⅝̯ Ợ ╪ ♬╥Ӈ‴╖ḃᴛ ╪Ⱡ ʕ ▬ᾎ ╙שּ ͙ ♣⁄ ʕ שּ  ҥ╪ ᵑ ỸἛ, ░ὡ ֞ Ѥ ὡ︡ ˞Ϯ 

ҥ╪ ḽ╪ᾅ╥ ◓ ♬Ṓ Ữ ᵑ ͙ᴜ ⁴ ˤּש ᴛἝᾅ⁄ Ợ↔ ‒ ѱѻ. 

Ң╧  Ὕֿפ ╩ ᴘἚᾂ↑ 

┬ Ἓ ˤỢᵑ ᾎ▬ ͙ ♣⁄ ҥ╪ ᵑ ┬ Ἓ ˤỢ ᴛἝᾅ⁄ ♠  ᴛ Ợ↔  ὡ ▓Ѥּת ╬ Ѥ 

⅝אַ ╪˦ ѱѻ. ╪Ѥ Ѿὣ  ♬Ṓᵑ Ợ↔  ὡ ▓ѻѤ ˦╙ ╥Ḉ Ѥ ˦╪ ῷѱג, ҥ╪ ᵑ ὡ︡ ⁴ 

ẋ♬ , Ѣᾇ ˭ ̯ⱳ ӈ ᾅ  ḓ ͙ ♠ ᾏ⁄Ἄ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ‒ ѻѤ ˦╙ 

╥Ḉ ѱѻ. ╪ ᴛἝᾅѤ ѻ‚  ┬ ╥ ҥ╪ ᵑ ṉ Ѥ Ḣḹ⁄ ҍ  ἒᶘ  ╪♣ ◑⁄Ἄ ▫Ἕ  

ἒᶘ ᾋѱѻ. ᶛӧ ṉ ╥ ˺̓ᴛ ө‡₡Ѥ ҥ╪ Ѥ ˌḢ  ̯ⱳ ӈ ╪ẇ╥ ᵑ ѱѻ(͎ᵝ 4.1-

2, ͎ ᵝ 4.1-9, ͎ ᵝ 4.1-13). 

⅝  ᵰˌṉὡ₮ ˿́˃╪ ӈ ⅝̯Ợ ̓ ̯ⱳ ӈ ╪ẇ(͎ᵝ 4.4-9)╙ Ợ↔ ᶔ Ѿ▀ ▫ҿ ӈ 

ᴛἝᾅ( ╪ ┬ Ѥ ʻ ὡᾐ ᶷἌ╥ Ѿ́Ṋ֞ (╬ג Ἓ ˤỢᴛ ҥ╪  ┬ Ἓ ˤỢᵑ ᾎ▬  ὡ ▓ᾋѱѻ. 

ˤỢᵑ ᾎ▬ ᴎᶔ Ự ▀╙ ░ᴏ╖ᴛ Ḛ˞Ϯ ҥ╪ ╥ ◓ Ữ ᵑ ὡ♬ ͙ ─  ᾅЄἅ╙ ᵣө˞Ϯ ◓ 

ḓ ὡᾐ ҥ╪ ᵑ ϿṒϿ˞Ϯ ΩṨ ֞Ѥ ϿṨ ҥ╪ ḽ╪ᾅ⁄ ҍ  ⁷˺╙ ἒ♬ ‒ ѱѻ. ̆ᴎ ַא╬ 

₉Ⱡ⁄Ἄ ╪ױ  ᾅЄἅ╘ ɒ ӧ Ӱ▫╪Ўʺ ͐   2024 Ц 3∩ 29 ▀ ͔ ⅝▀ 23:00:00⁄ ͙ ᴜӈ  ╥ CAD 

ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ▫ҿ ṉ ⁴ ỸἛӋѱѻ. 
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͎ᵝ 4.4-10 CAD ҥ╪ ḽ╪ᾅ ᾅЄἅ (BIM)╘ ◓ Ḳ♣╥ ᴛⱡ  ᶛҨ⁄Ἄ "  ᾅ╥ Ựמ "

⁪ ⁄ ҍ  ◓ ἶἛ ♬Ṓᵑ Ṓ⁴ּׁשѱѻ. 

"CAD ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ͙( (BIM)"◑⁄Ἄ ἒᶘ  ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯ ҘṪ⁄ ѻ‚  

CAD(BIM) ҵ̯₮ ͙︡╥ ♬Ṓᵑ Ṋҵ╥ ╪ẇᴛ ̯ Ἓ ˞Ϯ(͎ᵝ 4.4-11) ᴛⱡ ˺ ╙ἠἪ ױ⁴ ╥  

Ϯ╥ ̑  ╪ẇᴛ ˺  ὡ ▓ᾋѱѻ(͎ᵝ 9.1-10). 

ױ╪  ╪ẇ - ҥ╪ ḽ╪ᾅ⁄Ѥ ᶷ ḓ ᶷ╥ ̆┬ ᾏṊ▫ (ID ἶἛ), ┬  ╪ᵒ (┬  ╪ᵒ), ὡ (Ўẋ, 

͝╪), ◓ᴮ (◓ᴮ), ⁄Ўּת ḓ ╛  Ἓѫ ᾎ͙ ḓ ͙  Ἓ╪ ᾎӋѱѻ. CAD ᴛ͎ע( (BIM)⁄ √ֿב 

ױ╪  Ѥ ἒ́ ⁪ּתѱ‡ʺ ѻ‚  ṨἌ₮ ᶷἌ⁄Ἄ ὡ︡ ⁴ ᴛⱡ ╥ ♬Ṓ ᶛҨ╙ Ἓ ѱѻ.  

 

͎ᵝ 4.4-11 CAD ᾎᾅ ╥ ̯ⱳ ӈ ҥ╪  Ѥ ⅝ἵ╥ ἶἛ╙ Ϯ ϿѤ ⁸╪ ▓Ѥ 2 ∟ 

╪ẇ▀ ὡ ▓ᾋѱѻ. 

ᾒⱠ CAD (BIM) ᴛⱡ ⁄Ѥ ὡᵣ ֞ Ѥ ὡᾕᵣ ̩ ╥ ⅝ἵʺ Ӌѱѻ(͎ᵝ 9.1-10). CAD ᾏ Ͽ╥ ⅝ἵѤ 

ᶷ̓ ᶷṨ  ᾈמẄ, ᾈגẄ, Ṉ⁄ ╪ᵎּ͙ͥת ┬ ̓ Ḹל⁄ ӻג ▫ҿ╖ᴛ ṪᵆӋѱѻ. ̆┬ ᾏṊ▫(₉: 

https://datadrivenconstruction.io/book/?utm_content=2Bko
https://datadrivenconstruction.io/book/?utm_content=2Bko
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CAD ἹᴴἪ⁄Ἄ ▫ҿ╖ᴛ ἒ♬ӇѤ ͙ṕ ID) ֞Ѥ ┬  ἶἛ(┬  ╪ᵒ, ┬ , Ⱡ ̱)╙ Ợ↔ ᶔ ҿ▀  

ˌ ᵑ ⁴ױ ᾎᾅ ⁄Ἄ ♠  ὡ ▓ᾋѱѻ. ₉ᵑ ө‡, ɣ ᶹ╥ ṩ  Ṉ⁄ ▓Ѥ Ự ᶷ╘ ⱳֹו╥ ᶛӧ ̕ᴐ 

ᾎᾅ ⁄Ἄ Ѿ▀ ᾏṊ▫ "W-NEW"ᴛ ̆┬ ˭ ᾏṊ  ὡ ▓ᾋѱѻ. 

⁪  ╪ᵒ̓ ᾏṊ▫Ѥ ᶛӧ ᾎᾅ ⁄Ἄ ▀̕Ἓ╪ ▓‡‒ ּתᵣ, ╪ױ  ⁪ ₮ ̕ᴐӈ ἶἛ 

ḓ ˃ ︡ ╘ Ợ↔ Ữ ⁄ ӻג Ữ҉  Ҁפֿג ὡ ▓ᾋѱѻ. ˠ ʺ, ̯ ⱳ ⁪ּתѱ‡, ɣ ἒ, ʋ ᵆ ḓ 

Ṩҿụ ┬ּ̕תᵙ ♣ᶷʺө╘ ᶛӎ ˉ╘ ⅝ἵᵑ ѻᵐ Ḣᾏ╖ᴛ ╬ᾏ ѱѻ. ▀ṨѤ Ḉ♠ 

̕♩⁄Ἄ ᶷ╥ ᶛ‚̓ ẋ═╙ ʺ ̆, ▀ṨѤ ⁪ּתѱ‡ᵠ ֞Ѥ ⇔₅ ̕♩⁄Ἄ ⁸♣ҵ═, 

ἒ  Ḣḹ, ʃ ˭ ֞Ѥ ┬ּתṒὡ ⅝ˠ╙ ṪἍ Ѥ Ӯ ʻ▫╥ Ṫᵆ ͙ר ,ר ḓ ᶜ ⁄ ӻג 

ᶷ╙ ḕגṘѱѻ. ӻגἌ ҥ╪ ᵑ ᶛҨᵠ ̆ ⅝ἵᵑ ἒᶘ  ԅѤ Ợ↔╥ ѻ‚Ἓ╙ ̆ᴎ ̆ 

ụ‰Ṋ Ἓ╙ ̆ᴎ ᶔἌ ҥ╪ ╥ ▀̕Ἓ╙ Ṓ◑ Ѥ ˦╪ ַא⅝ ѱѻ. 

Ợ ᴛἝᾅ╥ ʻ ⁵ ⁄Ѥ ἒ́ ḓ ́ụ⁄Ἄ ᶹᵆ, ἒ  ḓ ˠᶹ ⇔₅⁄ ╪ᵎּ͙ͥת ▫  Ợ↔▫ 

╬ ╪ᾅʺ ▓Ѥ ♣ᶷ ҥ╪ ḽ╪ᾅʺ ▓ᾋѱѻ(͎ᵝ 4.4-12 ⱳ). ╪ױ  ʻ ᾎᾅ ╘ ὡ Ợ↔▫ 

╬ ╪ᾅ ֞ Ѥ ҥ╪ ḽ╪ᾅ ᵙᵑ  ♣ᶷ ♣ᶷʺ ⁄ ╥  ̕ ᵙӇᶒ, ╬╥ ϥ⁄Ἄ ░ᴏӈ ˃ ⁄ ҍ  

ᶛӧ ˺ ♬╥ ́ Ӛ⁄Ѥ ᾎᾅ  ̕ ᵙ▫ ֞ Ѥ ṨἌ ̕ ᵙ▫ʺ ▓╖ᶒ, ╪ө╘ ѻᵐ ᾎᾅ ⁄ Ἄẋᾅᵑ Ⱡ̑ Ѥ 

ỮҍḢ⁄˭ ░ᴏӈ ҥ╪ ╥ ḹ♠ ┬ Ἓ̓ ֿ̆תּ▐ ╙פ ▓ᾋѱѻ. 
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͎ᵝ 4.4-12 ҿ▀  ⁪ ᾎᾅ ױ⁴ ʺ ⁄Ἄ ҿ▀  ᾏṊ▫ᵑ ˇּתᵣ ҉ ᾎᾅ ⁄Ἄᵣ ַא⅝  

ἶἛ╪ ѻᵓѱѻ. 

бᵙ♠, ᶹᵙ♠ ὡר⁄Ἄ ̯ⱳ ӈ ⅝̯Ợ ̓ ҥ╪  ὡ︡╙ ♬ᵙ  ⁄Ѥ ѻ‚  ὡᾐ ᶷἌ₮ ⁴ױ 

ᾎᾅ ╥ ҥ╪ ᵑ ╪♣⁄ ὡ︡  ⅝̯Ợ ̓ ẋ̪ ⁴ ▫ҿ╖ᴛ ╬ Ѥ ᴛἝᾅᵑ ἒ♬ Ѥ ˦╪ ϶ῷ 

▓ᾋѱѻ. 

 Ң╧  ˡּצ Ḑ ˡּצ ˷̐ 

̆ˍ, ɣ ѱ‡, ˁתּ⁪ ,ʺ Ҷ, ʋ ᵆ ҅҉▫ ֞Ѥ ▫ụ ̕ᵙ▫╥ ᶷἌ,  ֞Ѥ ҥ╪ ḽ╪ᾅ ᶜ Ӯ ᾎᾅ ⁄ 

░ᴏӇѤ ᶛӧ Ựᴛ⇔ ҥ╪ Ѥ ╪♣⁄ ̑ᾏ ӈ ⅝̯Ợ ̓ ẋ̪ ⁴ ˤּשӇ‡‒ ѱѻ(͎ᵝ 4.4-9 ⱳ). 

ҥ╪ ╥ ₡ᵆѤ ◄ᶣӈ ́ụ, ▀♬ ּ⁷ת, ᾔּת‡ ◓♬♠ Ἰᾒᴛ ╪‡ֿפ ὡ ▓͙ ԅᶷ⁄ ˤּש ᴛἝᾅѤ ᵰ↕ 

⅝אַ ѱѻ. ╪ױ  ─ ╙ ἵ ᴎᶔ ́♠╪̆ ḙṓ ʺѫ  ḙṓ♠╬ ҥ╪  ˤּש ♥ ᵑ ̯Ἓ ‒ 

ѱѻ. 

ᾎᾅ ⁄ ░ᴏӇѤ Ựᴛ⇔ ҥ╪ (ẋ♬ , ᾅ  ֞Ѥ ͙ ♠ ҥ╪ )╥ ┬ Ἓ╙ 

ˤỢ ᴎᶔ ╪ᵑ Ѣᾇ ˭ ̯ⱳ Ӈ˞Ϯ ̯ⱳ ӈ ᾏ╖ᴛ ṉ ‒ ѱѻ. ͎׳ ѻ╛ ┬ Ἓ 

ˤỢ ᴛἝᾅѤ ὡ ἶἛ ḓ ↔ӈ ˃╥ ♣  ᶜᴜ̓ ẋ̪ ⁴ ҥ╪ ᵑ ╬ ‒ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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ᾅ , ╪Ḉּת, PDF -ʊ Ἄ ḓ  CAD (BIM) ҥ╪ ᵑ ̯ⱳ ӈ ᾏ╖ᴛ ṉ Ѥ Ḣḹ╘ "ҥ╪ ᵑ 

̯ⱳ ӈ ᾏ╖ᴛ ṉ ͙" ◑⁄Ἄ ▫Ἕ  ἒᶘ ᾋѱѻ. 

CAD (BIM) ᴛⱡ (͎ᵝ 4.4-11)⁄Ἄ ẇ╙ ₉ᴛ ө ὡ ▓ᾋѱѻ. ⁴͙⁄Ѥ ḙ̯ⱳ╪ ╘‫ ӈ ͙ ♠ 

ҥ╪ ₮ ᴛⱡ  ⁪ ⁄ ҍ  ̯ⱳ ӈ ἶἛ ♬Ṓ(͎ᵝ 3.1-14)ʺ Ӌѱѻ(₉: "Windows" מᾅ╥ 

⅝ἵ).  

ˤּש╙ ὡ ͙ ─  ἶἛ ˃ (͎ᵝ 4.4-11)╙ ♣ᶷʺʺ ⅝̯Ợ ╥ ᴛ ♬╥  ⱳ ˿ ́ ˃ (͎ᵝ 4.4-9)̓ 

ẋ̪ ѱѻ. ꜙ ẋ̪ (͎ᵝ 4.4-13)ᵑ  ‡Ԑ ˃╪ ↔ ʺѫ ♬Ԑ ˃╙ ὡ‡ ,תּ ‒ ҥ╪ ᵑ CAD 

  ᵙ ╪Ἢ ΩṨ⁄Ἄ Ợ↔  ὡ ▓Ѥּת ᶘ  ῼ ὡ ▓ᾋѱѻ(BIM). 

 

͎ᵝ 4.4-13 ꜙ ┬ Ἓ ˤỢ ⁄Ѥ "Windows" מᾅ╥ Ự ⁪ ⁄ ҍ ╥ל  ‒  ἶἛ 

˃╪ ˆⱳ ᾎӇ‡ ▓ᾋѱѻ. 

 Ἄ "Pandas: ҥ╪  ṪἍ╙ ─  ὡ ҵ̯" ◑⁄Ἄ ἒᶘ  Pandas ג╪Ẅױᵙ ᵑ Ợ↔ ⁴ ┬Ợ  

ἹᴴἪ╙ ̯ ̆, ѻᵐ  ᾏ ⅝̯ Ợ  ▀(͎ᵝ 4.4-11)╥ ⅝̯ Ợ  ╙ Ợ↔ ⁴ CAD ▀ (BIM) (RVT, 

IFC, DWG, NWS, DGN)⁄Ἄ   ᾏ ▀╥ ҥ╪ ᵑ ˤּש ѱѻ(͎ᵝ 4.4-9 ⱳ).  

ӥᵑ ʺⱨ₡ᴎᶔ LLM ᴟ ⁄Ἄ raw_data.xlsx ▀(CAD ҥ╪ ḽ╪ᾅ╥ ♣  ҥ╪  Ἕ  

(BIM))⁄Ἄ ҥ╪ ᵑ ᴛӥ ̆, ╪ᵑ ╩   ˺̓ᵑ Ự ▀ checked_data.xlsx › ♇◑ ‒ ѻ̆ 

ἒᶘ ‒ ѱѻ(͎ᵝ 4.4-13). 

 Pandas    LLM     : 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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' ' ḓ '͝╪' ⁸╥ ˃╪ 0Ṓѻ ̆, '⁄Ўּת Ӯ͕'╪ ['A++', 'A+', 'A', 'B'] c ᴜ⁄ Ӈᶒ, 

'╛  Ἓѫ'╪ Ϯַתּ ⁄א♬  ṉὡ╬ ˦╙ ╬ Ѥ ӥᵑ ▬Ἓ ̆, ꜙ ┬ Ἓ ˤỢ 

⁸╙ ʺ   ꜙ ╪ẇ╙ Ự Excel ▀ checked_data.xlsx⁄ ♇◑ ѱѻ.  

 LLM           Python     

: 

 

͎ᵝ 4.4-14 LLM- ᶛҨ⁄Ἄ ỸἛӈ ӥѤ ṉ ӈ CAD (BIM ) ἒ́ᵑ ˿́ ˃╥ ᴛ ἶἛ ⅝̯Ợ ̓ 

ẋ̪ ⁴ ╬ ѱѻ. 

LLM …‡ ᶛҨ⁄ ╥  ỸἛӈ ӥ, PyCharm, Visual Studio Code(VS Code), Jupyter Notebook, Spyder, 

Atom, Sublime Text, PyDev ͎ױ╬╪ ▓Ѥ Eclipse, Thonny, Wing IDE, Python ͎ױ╬╪ ▓Ѥ IntelliJ IDEA, 

JupyterLab ֞Ѥ ╬͙ ₣ג╬ ҵ̯ Kaggle.com, ̯͒ גṒ, ᵡ╪ ᴛἵ   ♇ Я ṩ, ῷᵡⱵ 

Ἕ╪ּתᶉ╪ . 

ӥᵑ ᾒ ᶔ(͎ᵝ 4.4-14) CAD ҥ╪ ḽ╪ᾅ (BIM)╥ '⁪  ⅝ἵ' W-OLD1, W-OLD2, D-122(ḓ ͙  

⅝ἵ)ʺ ἶἛ ⅝̯ Ợ ╙ ⱴ ѱѻ: ̓ ͝╪ʺ 0Ṓѻ ̆ ⁄Ўּת ═ Ӯ͕╪ ᶜᴜ ˃ 'A++', 'A', 'B', 'C' 

 .Ϯ░ѱѻ(͎ᵝ 4.4-15) אַ

https://datadrivenconstruction.io/book/?utm_content=2Bko
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↕ᵙʺ ⅝ᴛ ̆ ͐⁄ ʺ  ṩ ╥ Ự ⅝ἵ מᾅ ' '╙ ̔ ҉ Ѥ W-NEW ⅝ἵѤ ͝ ╪ʺ 0╪̆(' '>0 

͋ ⁄Ἄ '0.0' ˃╘ ↔Ӈּת ΏѤ ˦╖ᴛ ʼלӊ) ⁄Ўּת ═ Ӯ͕╙ ּת♬ -Ώ͙ ԅᶷ⁄ ẋ͋˶('Requr תּ

ments Met' ἶἛ) ⅝ἵ░ѱѻ. 

 

 

͎ᵝ 4.4-15  ╬╘ ╬ ᴛἝᾅᵑ ˞ ⁪ ╘Ώ תּ ᵑ ᾏṊ ̆ ˺̓⁄ 'False' ֞ Ѥ 'True' 

ʺ ╙Ự ἶἛ בֿʺ ╙˃ ѱѻ. 

ᵡ ᴛ ᴛⱡתּʺ ⁄ ╙ ʺ Ѥ ̓♬⁄Ἄ ⁴ױ ♣ᶷʺᴛṨ  Ḛ╘ ᶛӧ ҥ╪ ⁄Ἄ ᶛӧ ᴛⱡ  

⅝ἵ(⁪ )₮ ʻ ᾎᾅ , ╪ẇ ֞Ѥ ҥ╪ ḽ╪ᾅ⁄ ⅝  ἶἛ╥ ▀̕Ἓ╙ ╬ ѱѻ(͎ᵝ 4.4-1). 

ꜙ ⁄ἌѤ ♩ˤ ˺̓ᵑ ựỮ╖ᴛ ˆⱳ ᾎ ⁴ ᾎʻ Ѥ ˦╪ ᵙ ѱѻ. аự╘ ♩ˤ╙ Ἓ̑♠╖ᴛ 

̓  ἶἛ, Яהự╘ ַא⅝ ⅝אַ ╘Ώ╘ ʺ ▓Ѥ ˃, ẙʼự תּ  Ṭ▀ ᵑ ᾎ Ѥ ҥ 

Ợ↔Ӌѱѻ(͎ᵝ 4.4-16 ⱳ). 

┬ Ἓ ˤỢ ˺̓(͎ᵝ 4.4-16), ἶἛ ⅝̯ Ợ ╙ ⱴ Ѥ ˦╖ᴛ ╬ӈ ᾏṊ▫₮ Ζ ᾐᴧ  ὡ ▓̆ 

ˤּשӈ ⅝ἵ╥ ᶜᴜ╙ Ӌѱѻ. ʕ ˭‫ ױ╪ ӈ ⅝ἵѤשּ  ⅝ἵʺ Window מᾅ ֞Ѥ ѻᵐ מᾅ╥ ⅝ἵᵑ 

ʺ Ѥ ᴛἝᾅ⁄ ̕ᴐӈ ᶛӧ ᾎᾅ ⁄ ҍ  ᶘᾎӈ ר ḓ Ợ‚╙ ⱴ ѻѤ ᾐ╙ 

Ⱡ̑ ѱѻ(ҥ╪  ┬ Ἓ ˤỢ ▫ҿ  ḓ ▫ҿ ӈ ETL ᴛἝᾅ ỸἛ⁄ ҍ ἌѤ "ETL ḓ ҥ╪  ┬ Ἓ 

ˤỢ ▫ҿ " ◑╥ ⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ). 

 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 4.4-16 ᶛӧ ᾎᾅ ⁄ ҍ  ὡ  ♩ˤ ˺̓ᵑ  Ợ╥ ⅝̯ Ợ ╙ ⱴ  ΏѤ תּ

ҥ╪ ᵑ ╬  ὡ ▓ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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Ἓ̑♠╖ᴛ ˤּש╪ ₰ᴮӈ ⁪ Ѥ ▀ḙ♠╖ᴛ ᵤ╘ ל╥ʺ ⅝  Ώᾋѱѻ. ◑ ᶹ ′╪ ѻ╛ ᵙ תּ

Ѿ́ᴛ Е‡ʺ ѻᵐ ᾎᾅ ̓  ὡ ▓͙ ԅᶷ░ѱѻ. ' ̋ ᶜ̓ Ҁᵙ 'פֿ ◑  ̕ ᾔ╙ ϚѤ ˦ ╘ ʕ  ⁄שּ

ᾒ  ᶜ░ѱѻ. ╪ױ  ⁄ ҍ  ♬ṒѤ  ᾏ╥ Ṓ̆ἌỎᵣ ῷѱג ѻ‚  ᾎʻ  ҵ̯ᵑ Ợ↔ ⁴ 

♣ҀӇ‡‒ ѱѻ. ˤּש ˺̓ᵑ ͎מ ╖ᴛ ᶔ ҥ╪ ḙ♠╬ Ữ♣ ╥פֿ  ()ᵑ ᾐἶ ˭ ʺ ̆ 

ᶷⱠ ₅⁵╙ ᾏṊ ᾎ ὡ♬ ֞Ѥ ᾎ♬ ⱳסּ ⁴ ᵑ  ὡ ▓ᾋѱѻ. 

 ╩ ˷̐ ᾋʸ  

ᾎʻ  Ѥ ˤỢ ˺̓ᵑ Ἅ Ѥ ҥ ὡ♠╬ ҵ̯░ѱѻ. ▀ḙ♠╬ ⅝–  Ω⁄ҵ ҍᾎṒӥ, ѻ╪‡͎ע, 

▫ҿ╖ᴛ ỸἛӈ PDF ᶷἌʺ Ӈ‡ ˤỢ Ữ ⁄ ӻג ᴛⱡ  ⅝ἵᵑ ͎ᴹ  ὡ ▓ᾋѱѻ. аự╘ 

Ἓ̑♠╖ᴛ ˤּש╪ ₰ᴮӈ ᶜ, Яהự╘ ʺ ל╥ʺ ⅝  ᶜ, ẙʼự╘ ᾔʻ  ₡ᵆʺ ▓˞Ϯ ל⅝ 

ҥ╪ ʺ ыדӈ ᶜ╙ Ϯ ϿѤ Ӯ ựỮ ӹ╘ ⁴͙Ἄ Ṓⱳ♠╬ ⁵ ╙  ὡ ▓ᾋѱѻ. 

₉ᾎ(͎ᵝ 4.4-1)⁄ἌѤ CAD (BIM)₮ ▫ụ ̕ᵙ⁄Ἄ ᶹᵆ ḓ ἒ  ▀♬⁄ ╪ᵎּ͙ͥת ʻ ᾎᾅ ╥ ҥ╪ ᵑ 

Ѿ́Ṋᴛ ṪἍ ѱѻ(͎ᵝ 4.4-16). ˁỢ ⁄Ѥ ʻ ♣ᶷʺ⁄ ҍ  ˌṊ ˿̆ ֞Ѥ Ṓ̆Ἄ ᶷἌʺ ▫ҿ╖ᴛ 

ỸἛӋѱѻ(₉: PDF ᾏ(͎ᵝ 4.4-17). ҥ╪ ʺ ♬ ᶔ ♣ᶷʺ⁄˭ " Ζ ▬‰ ἨἌ ˁל  Ợ ѱѻ"גѤ 

╘ ᶉᾎּתʺ ᾎӋѱѻ. Ṭ▀ ʺ ˁּתӇᶔ "╪ ᶷἌ⁄Ѥ ͋♬ רὡ ⁴Ṩᵑ ╬  ,▫Ώ╘ ⅝ἵ, ᾏṊ תּ

ἶἛ ḓ ˃╪ Ϯ⁸Ӈ‡ ▓ᾋѱѻ"גѤ ᶷ̯₮ Ζ ▫Ἕ  Ṓ̆Ἄʺ ♣ἾӋѱѻ. 

 

͎ᵝ 4.4-17 ┬ Ἓ ˤỢ ḓ ▫ҿ Ṓ̆Ἄ ỸἛ╘ ҥ╪ ᵑ ỸἛ Ѥ ♣ᶷʺʺ ҥ╪  ˺ ╙ 

ḛ˸ ̆ ╪ Ѥ ᴛἝᾅ╥ ἶҵᵑ и⁴ּׁשѱѻ. 

▫ҿ ӈ ┬ Ἓ ˤỢ ᴛἝᾅ ҘṪ⁄ ₡ᵆϮ ҥ╪  ˶ ʺ ˁּתӇѤ ּסᾎ  ᶉᾎּת, ╪ᶉ▀ ֞Ѥ PDF -

ᶷἌ ᴛ ̕ ᴐ ⁪ ₮ ͎  ἶἛ╙ ỸἛ ˞Ϯ ᵙ Ѥ ̔ ҉▫⁄˭ ┬ Ἓ╪ ʕ ỢӇּת Ώ╘ ⅝ἵ ḓ ἶἛ 

ἒᶘ ᶜᴜ╪ ӈ ῼᵝ╪ ♣ἾӋѱѻ(͎ᵝ 4.4-18). 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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͎ᵝ 4.4-18 ▫ҿ ˤỢ Ṓ̆Ἄᵑ Ợ↔ ᶔ ₡ᵆᵑ җ ὺ˭ Ὸ ̆ ᴛⱡ  ҥ╪ ᵑ ₰Ἓ Ѥ 

▬‰ ἶҵᵑ и▀ ὡ ▓ᾋѱѻ. 

₉ᵑ ө‡, 'Ṓּש ͙ ʼ' ἶἛ╪ ◄ᶣ ░ᴏӈ ʊ Ἄʺ (̯ⱳ  ) Ṩҿụ ̕ ᵙ ᾎᾅ ⁄ ҵ ᶔ Ṩҿụ ̕ ᵙ▫Ѥ 

╬ ḓ ὡ♬ ‒ Ѥ ἶἛ ᶜᴜ╪ ӈ ῼᵝ╙ Ḛ˭ Ӌѱѻ.  

ᵡ ᴛ ἒתּʺ  ▀♬╪Ϯ ᶹᵆ ҥ╪ ⁄ ˺ ╪ ▓Ѥ ˿↕ ▫ҿ Ṓ̆Ἄʺ ỸἛӇ̆, ₉ᵑ ө‡ ̕ᴐ 

♣ᶷʺ⁄˭ ˤỢ ˺̓ʺ ӈ  ῼᵝ ֞Ѥ ╪ᶉ▀╪ ♣ἾӋѱѻ. 

˺̓ʺ ӈ PDF -ᶷἌ ḓ ͎מ  Ω⁄ҵ ҍᾎṒӥ₮ ҍ  3D -ɒ Ҩ(͎ᵝ 7.1-6, ͎ᵝ 7.2-12)╙ ᵣө‡ 

ἶἛ╪ ыדӈ ⅝ἵᵑ ˆⱳ ᾎ ⁴ Ợ↔▫ʺ ⅝ἵ╥ 3D Ữ╙ ᾎʻ♠╖ᴛ Ợ↔ ⁴ ᴛⱡ ⁄Ἄ ╪ױ  

⅝ἵ╥ ֿ̓פ ₰Ἓҵᵑ ᵠ ̆ ʺ  ὡ ▓ᾋѱѻ. 

 ˤỢ ˺̓ᵑ ▫ҿ╖ᴛ ỸἛӈ ᶷἌ, ͎ מ  ֞Ѥ ҍᾎṒӥ ᴛ ᾎʻ ᶔ ҥ╪  Ἅ╪ 

˭ ʼἵ Ӈ̆ ᴛⱡ  ⁴▫ ʼ╥ ̓♠╬ ᷾ѱ ╪Ἢ╪ ↔╪ ︡ѱѻ. 

ѻ‚  ᾎᾅ ̓ ♬Ṓ ἵᾅ╥ ҥ╪ ᵑ ▫ҿ╖ᴛ ╬ Ѥ ᴛἝᾅѤ ▀Ữ Ỹ ⁄Ἄ ♬Ṓ⁄ ͙ḙ  ╥Ợ 

˺♬╙ ϿᵙѤ ˦̓ ẋ̪  ὡ ▓ᾋѱѻ. ɣ ἒ ‰́⁄Ἄ ░ᴏ ҥ╪ ╥ ᾐᴧἛṨ  ᴛⱡ  ᾒ  ᾎ͙, ẋ↔, 

Ḉ ⁄פֿ Ѥ ₅ ‚ѻ תּͥ  ṉὡᵑ ̆ ᴎ Ѥ ˦ ᴀ, ˞ ἐ תּל ̓ ̄ ⅝אַ ╘  ˺ ♬╙ Ͽᵜ ԅ⁄ҵ ̪  

♪͐Ἓ, ╬ ‚Ӯ ѻ פֿ ╥ẋ↔, Ό♣, ứ ,ג  ⅝ἵᵑ ꜙ ♠╖ᴛ ̆ᴎ ѱѻ. ╪ױ  ᶛӧ ̆ᴎ Ợ ╘ ↕ᵙ 

ứ╙ ̯Ἓ Ѥ ꜙ ˺♬╥ ͙ ʺ ӇѤ ͙ר ́ᵑ Ἓ ѱѻ. 
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Ң╧ ˡở()₫ ╩ʹ ỵ וֹ  ╢ ⅔Ἐ Ẉ̧ 

ҥ╪ ̕ פֿ  ᵙ Ḣḹ̓ ҵ̯╥ ּתἶ♠╬ ḛ♣⁄ҵ Ṭ̯ ̆ ♬Ṓ ͋ ͙ ╥ὡר ♬ ṕ ∟ ╘ ṉ  .Ώᾋѱѻ תּ

╪ ∟ ╘ ẋּנѱᾅ⁄Ἄӧ ▀Ữ Ỹ ⁄Ἄӧ Ἓὢ  ̕ᵙ ᾎᾅ ╥ ͙ ⁄ Ͽ◓Ӈ‡ ▓ᾋѱѻ.  

ḙṓ♠╬ ҥ╪  ˤּש ᴛἝᾅѤ ᶛӧ Ợז╪ ᵰ▀ ֹוᶔ Ѥ ╥Ợ ˺♬ ̓♬̓ ᵰ↕ 

┬Ợ ѱѻ. ӎ ˿↕ ᶛӎ ˿ , ҥ╪ , ͎ ᵙ̆ Ựᴛ⇔ ♬Ṓʺ ░ὡӇѤ ҍᴛ ╪⁄ ╥Ⱶ ѱѻ. 

͎ᵙ̆ ♣ר♠ ╥Ợ ˺♬Ṩ  ▀Ữ♠╬ ╥Ợ ˺♬⁄ ╪ᵎּ͙ͥת ♩♩ җ ᵤ╘ Ỹ  ḓ ֹו‰♠ 

╥Ợ ˺♬╪ ҥ╪ ᵑ ͙ḙ╖ᴛ ╪ᴴ‡ּ̆ת ▓ᾋѱѻ. 

₉ᵑ ө‡, ˞ ל  ◑ἵϮ ╬Ỹ╥ ҿḙ▫ᵑ ἐ  ԅ ↕ᵙѤ ֹ̕ו♠╖ᴛ ҍΌ╙ ẋ̪ Ѥ ͙̓ר Ἓ ᵑ 

ᵾᵟἶ⁄ Ἓ ѱѻ(͎ᵝ 4.4-19). ╪ױ  Ἓ╘ Ợפֿ▫ ╬♠╬ˌ ╥ז╪Ϯ Ṩҿụ╥ ᵰˌṉὡ Ӯ ꜙ 

˺♬⁄ ₅ ╙ Ḉ Ѥ ἶἛ╙ Ϯ Єѱѻ. 

 

͎ᵝ 4.4-19 ˞תּל, ̆ ↔ ֞Ѥ Ўᾕ╥ ἐ ╘ ˌṊ ἶἛ ⅝ˠ⁄ ӻג ˺♬Ӌѱѻ. 

̯ⱳ ӈ ҥ╪ ₮ ⅝̯ Ợ ╙ ἒᶘ Ѥ ᾏ ӈ ♪͐ Ḣᾏ(͎ᵝ 4.4-20)╙ Ợ↔ ᶔ ‰ᶴ₮ ˌ╬ Ỹ  

ᶛӎ⁄Ἄ җ ᵤ╘ ♬Ṓᵑ ḕ ╖ᴛ ᶘ  ἐ ╙  ὡ ▓ᾋѱѻ. 
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͎ᵝ 4.4-20 ⅝̯Ợ ╥ ̑ᾏ Ѥ Ỹ ̓ ẋּנѱᾅ ╥Ợ˺♬⁄ ҍ  ╬ᾏ╙ ́ Ѥ ҥ ҵ∑╪ 

Ӌѱѻ. 

ҥ╪  ͙ḙ ╥Ợ ˺♬ Ḣᾏ╘ ẋѾ ẋּנѱᾅ ҵ̯⁄ᵣ ̰ ӈ ˦╪ ῷѷѱѻ. ҥ╪  ̯ⱳ  ᾎ ╪ ╥ 

Ἄӎ⁄Ἄ ╪Ḉ б╥  ḕ ▓̆ ╪ ╥ 7Ṩ⁄Ἄ ▬‰ ▫ҿ  ᵱד⁄Ἄ ▫Ἕ  ủ Ṗ ETL ᴛἝᾅ ( , 

ṉ , ᴛӥ)₮ ┬Ợ  ▀ḙ♠╬ ҥ╪  ᵙ Ѿ́(͎ᵝ 4.4-21)⁄ ӻג ▀Ữ Ỹ ⁄ҵ ∟ ˭ Ӈ‡ 

▓ᾋѱѻ: 

 ͖ ᴘἉ╢ Ң╧ ( ): ‰ᶴӧ ˌ╬ Ỹ ╪ӧ ᶛӧ Ṫ‒⁄Ἄ ♬Ṓᵑ ὡ︡ ѱѻ. 

ẋּנѱᾅ⁄ἌѤ Ṓ̆Ἄ, ὡ , ᾎ◑ ҥ╪ ʺ Ӊ ὡ ▓̆, ̩ ╬ Ỹ ⁄ἌѤ ˌ╬♠╬ ˿ , Ợך Ѥ 

Ợז╥ ⱳ…, ӥḥ, ̕  Ӯ╪ Ӊ ὡ ▓ᾋѱѻ. 

 ʷ ͖כ(Transform ): ὡ︡ӈ ♬ṒѤ Ợ♣ ♬╥ӈ ͙ר⁄ ӻג ἍӋѱѻ. ֹו◑⁄ἌѤ Ἓ̓ 

תּ (KPI), ₉ụ Ⱡ– ḓ ͋Ḹ, ̩ ╬ Ỹ ⁄ἌѤ ʺ˶, ╥Ἓ, ᾐᴧἛ, ᵙᾅᵡ Ӯ̓ ˉ╘ ᵰˌṉὡʺ 

╪⁄ ҉ ѱѻ. 

 ₆  Ḑ ⌐  ṧἊ(): ᵡּתᵢ Ѿ́⁄ἌѤ ṉ ӈ ҥ╪ ᵑ ṪἍ ̆ ʺѫ  ˺̓ᵑ ẋ̪ ⁴ ╥Ợ 

˺♬╙ Ͽᵞѱѻ. ╪Ѥ ҥ╪ ʺ ẋּנѱᾅ ᴛֹו ḓ ─  ᵑ ˞ Ѥ ẋּנѱᾅ ᴛἝᾅ₮ 

┬Ợ ѱѻ. 

ῷ  ᾏỢᴛ ᶴ″╙ ᵿ╙ּת ˉ╘ Ợἵ  ἐ ҵṨ Ϯ ╬Ỹ╥ ҿḙ▫ᵑ ἐ╪‰וֹ  Ѥ ˦̓ 

⅝אַ ╘ˉ  ứ╥ Ợˠ⁄ ╪ᵎּ͙ͥת ↕ᵙʺ ϿᵙѤ ˺♬╘ ṕֿפ♠╖ᴛ ҥ╪ ᵑ ᵙ ̆ 

ʺ  ˺̓░ѱѻ. 
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͎ᵝ 4.4-21 ẋּנѱᾅ₮ Ỹ  ♣ḙ╘ ҥ╪  ͙ḙ ╥Ợ ˺♬╥ ⁷ἶ╪ᶒ, ╥Ợ ˺♬⁄ Ợ↔ӇѤ 

ҥ╪  .ᾔ ⅝ἵ░ѱѻ ╪פֿ ╥

↕ᵙ ứ╥ ᶛӧ ˦╘ Ἄᴛ ⁷˺Ӈ‡ ▓╖ᶒ, ╬ʼ╙  ủῷ▓Ѥ ┬͙ ʺ ▫⁷╥ ḹ ╙ ӻבֿ ג ̆ 

ṉ Ѥ ˿⁄ ♠╞ Ѥ ˦ ᴀ, ҥ╪ ᵑ ὡ︡ ̆ ṪἍ Ѥ Ḣḹ╙  ╬ʼ╥ ᴛἝᾅҵ ╪ױ  

▫⁷╥ ∟ᵙᵑ ḙ₅ ѱѻ. ▫⁷̓ ╬ʼ ҿ Ợ╪╥ Ḍ♪  ̕ ́Ѥ ↕ᵙʺ ▫⁷⁄ ╥Ⱶ  Ỏᵣ ῷѱג ὡḥᵣ 

Ц╥ ֿב ᵑ  ⁷ᵡӈ ḹ ╙ ♠↔ ⁴ ╥Ợ ˺ ♬╙ ─  ҥ╪  ῷ , ᴛἝᾅ ḓ ᾎᾅ ╙ r ө̆▫ 

Ѥ ╬ʼ╥ ⅞̯ҵ ╬ᾎ  .ѱѻשּׁ 

 ˠἒ Ṫ‒╥ ᾐ͙ὥ╘ ╬ᵆʺ ▫⁷⁄Ἄ ₅ˁ╙ ἶ ʺѫתּ җ Ϯ╘, җ ‡‫ ̆ ═♠╬ ἹᴴἪ╙ 

ᵣө‡ϿѤ ҍ ♠╬ ₉░ѱѻ.  

Ѹ╘ ѻ˾: Ң╧ ᵎ ♩  ˾Ợ̐ ˾ ╓ᴘ ♆ ͖ 

╪ ⁄ἌѤ ẋ♬  ҥ╪ ᵑ ♬  ᾏ╖ᴛ ṉ ̆, ҥ╪  ᶛҨ╙ ˌḛ ᶒ, ɣ ἒ ᴛⱡ ⁄Ἄ 

♬Ṓ╥ ֿפ╙ ╬ Ѥ ᴛἝᾅᵑ ̯Ἓ Ѥ Ḣḹ╙ ủ ṝᾋѱѻ. ҥ╪  ̕ᵙ, ר  ḓ ṪᵆѤ 

́♠╬ ♪͐ Ḣᾏ̓ ẋּנѱᾅ ⅝̯ Ợ ⁄ ҍ  ᶘ  ╪ ʺ ⅝  ͙ṕ♠╬ ᴛἝᾅ░ѱѻ. ╪ 

⁄Ἄ ἒᶘ Ѥ ͙ὥ̓ ҵ̯ᵑ Ợ↔ ᶔ ˌ ╥ ♣  ὡᶘ ͙ל ҿΌ Ἄᴛ ѻᵐ ᾎᾅ  ʼ╥ Ό♬♠╬ 

╪ ʺѫ ѱѻ. 
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╪ ṨṪ╙ ⅝– ͙ ─  б╥ӈ ♪͐ Ḣᾏ╙ ▀Ữ ‰ᶴ⁄ ♠↔ Ѥ ҥ ҵ∑╪ ӇѤ ל⅝ ᾒ↔♠╬ Ѿ́ᵑ 

ˆⱳ  Ṓ˳ᾋѱѻ: 

 ⅝̯ Ợ ╙ ́ Ѥ ˦Ṩ  ᾎ▬ Ἕ⅝. 

 ᴛⱡ  ḓ ᴛἝᾅ╥ ל⅝ ⅝ἵ⁄ ҍ  ἶἛ ḓ ᵰˌṉὡ ᴆּתᾅ ᵙᵑ ᵣӬѱѻ. 

 ʻ ἶἛ⁄ ҍ  ˿́ ˃╙ ᶷἌ ѱѻ. 

 ᴛ ᵑ Ợ↔ ᾅ, ᾎᾅמ ⁴  ḓ ἶἛ ʼ╥ ᴛἝᾅ ḓ ́̕ᵑ ᾎʻ ѱѻ(₉: Miro, 

Canva, Visio). 

 ҥ╪  ṉ  ▫ҿ  

 ᴛἝᾅ⁄Ἄ ▫ל Ợ↔ӇѤ ᶷἌ ַא OCR ג╪Ẅױᵙᵑ Ợ↔ ⁴ Ӱּת ⁴  ᾏ╖ᴛ 

ṉ  ὡ ▓Ѥ ᶷἌᵑ ╬ Ἕ⅝. 

 ᵙḲᾅ ⁪ּתѱ‡ᵠ ҵ̯ ╬ CAD⁄Ἄ ҥ╪ ᵑ ͙ ─  (BIM) 

 ‰ᶴ⁄ ▫ל Ợ↔ Ѥ ᶷἌϮ Ἄᾏ⁄Ἄ  ᾏ╖ᴛ ▫ҿ ҥ╪  ˤự╙ ἒ♬  ṒἝ⅝. 

 Ἄᴛ ѻᵐ ҥ╪  ᾏ ʼ╥ ▫ҿ ṉ  ἒ♬ 

 Ṫᵆᵑ ─ ᾏתּ  ̆ ᵣө͙ 

 ϿṨ♠╖ᴛ ˌḛ ˞Ϯ ‰́ ר⁄ Ṩ Ѥ ͙Ⱶ ⅝ἵ Ṫᵆ͙ᵑ Ợ↔ Ἕ⅝. 

 Ἄᴛ ѻᵐ Ṫᵆ ᾎᾅ  ʼ╥ Ữ  ́̕ᵑ ᶷἌ Ἕ⅝. 

 ̓ Ζ ▀ӈ ᾏṊ ᾎᾅ ̓ ᶘ  ⅝ἵ Ṫᵆᵑ Ợ↔ Ѥ לⱠ⁄ ҍ  б╥ Ἕ⅝. 

  Ͽ⁄Ἄ ▬‰ Ѥ ҥ╪ ₮ ΩṨ ᾎᾅ ╖ᴛ ♣ҀӇѤ ҥ╪ ᵑ ▫ҿ╖ᴛ ˤּש Ѥ 

ᴛἝᾅᵑ ̯ ͙ ᾎ▬ Ἕ⅝. 

ױ╪  ♪͐ Ḣᾏ╙ Ợ↔ ᶔ ҥ╪ ἐˌ ˭ ╙פֿ ╥ ̆ ἶ ᵙ ḓ ṉ ╙ ʼἵ  ὡ ▓ᾋѱѻ. ╪ 

╥ ѻ╛ ṨṪ⁄ἌѤ ╪Ḉ ̯ⱳ Ӈ̆ רẋӈ ҥ╪ ᵑ ▫ҿ ӈ ́ụ, ẋ↔ ♬, ▀♬ ḓ ˠἒ ᴛⱡ  

̕ᵙ⁄ ♠↔ Ѥ Ḣḹ╙ ủ Ṙѱѻ. 
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V ṨṪ  

Ẉ↑ Ḑ ᾋʹ ˾Ợ: ˝Ἇ ᴘἚᾂ› Ң╧   

ѻἙ Ḵ  ⁄ἌѤ ҥ╪ ᵑ Ợ↔ ⁴ ˠἒ ᴛⱡ ╥ ∟ʺ ́ụ̓ ́ ╙ 

♠ Ѥ ᾒ↔♠╬ ᶔ╙ ѻᴹѱѻ. ẋ↔ ♬╥ ᵙἵᾅ ͙ḙ Ḣḹ ̓ ♬ 

ᴛἝᾅ╥ ▫ҿ ⁄ ҍ  ▫Ἕ  ṪἍ ѱѻ. CAD (BIM)-ɒ Ҩ⁄Ἄ ᶹװ ụ (Quantity 

Take-Off)╙ ▫ҿ╖ᴛ Ӧ Ѥ Ḣḹ̓ ́ụ ᾎᾅ ̓╥ ╙ ̆ᴎ ѱѻ. 4D ḓ 5D 

ᾎʼ ᾅ ─ ᵠ ḓ ̑Ợẋ ̕ᵙᵑת  ᶛҨᵠ ͙ὥ╙ ̯ ♠╬ ♠↔ Ợᴗ₮ Ζ 

ủ Ṙѱѻ. Ṩҿụ ˌ ʺ ╙ἶ ʺѫἛ, ⇔₅ ḓ Ό♣Ἓתּ ╥ Ѥ  ♪͐ Ḣᾏ╙ 

Ⱡ̑ Ѥ ◑ ♬Ṓ ́  6D -8D ⁄ ҍ  ṪἍ╪ ⱠᾎӋѱѻ. ᾐ ˿ ⅝̯ Ợ  ḓ 

Ἄ ˠἒ ᴛⱡ⁄דᵱ ╥ר ╥ ἵ ḛ▫̰ ḓ ESG -ּת ᵑ ́ụ Ѥ Ḣḹ⁄ ҍ  

▫Ἕ  ἒᶘ ѱѻ. ˠἒ ᴛἝᾅ ̕ᵙ⁄Ἄ ͙Ⱶ ERP ḓ PMIS ᾎᾅ ╥ ʺѫἛ̓ 

́ᵑ ẋ ♠╖ᴛ ʺ ̆ ʺ˶ ᶘἛ⁄ Ḉ Ѥ ₅ ╙ ṪἍ ѱѻ. ὅ  

ἹᴴἪ⁄Ἄ ˠἒ ᴛἝᾅ╥ ═Ἓ╙ и▀ ὡ ▓Ѥ ˌḢ ḓ ┬⁷ ר   ҥ╪  ṪἍ 

ҵ̯ᴛ╥ ♣ ⁄ ҍ  ♣ᵬ╙ ₉ ѱѻ. 
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◑ 5.1.  

˝Ἇ ᴘ♬ ╢ Ẉ↑ ˾Ợ Ḑ ˵♅ 

˝Ἇ ͖Ṓ ở : Ὕר, Ẉ↑ Ḑ ᾋʹ ♩ ͖ 

ˠἒ ụ‰⁄Ἄ ͙‰╥ ּתἶʺѫἛ╙ ˺♬ Ѥ ᵤ╘ ẋּנѱᾅ ᴛἝᾅ ַאַ  א⅝  ˦╘ ὡ  Ц ♣̓ 

ᵡ ᴛ ⅝ἵ ὡ, ᴛⱡתּʺ  ẋ↔ ḓ Ϸ͙ᵑ ♬ ˭ ₉ Ѥ ᴛἝᾅ░ѱѻ(͎ᵝ 5.1-1 ⱳ). 

ᶷ▫╥ ḛҀ╘ ͙ Ợ ⁄Ἄ ˿Ⱡ ˞מ, ʃ ⁵ ḓ ▫∟ ̕ᵙᵑ ͙ᴜ ‒  ⅝Ἓ Ӯ ṓ ♠╬ ⅝╬╪ ▬↔  

˺̓░ѱѻ. ḹ♠╖ᴛ ַא⅝  ╥ ᶷἌ╬ ◓ᴮẋ₮ ╬ˠẋᵑ ́ụ  ♩ ╘ ᶴ⁵̓ ˠἒ╥ ᵱד⁄Ἄ 

Ợ↔Ӈ‴ᾋѱѻ. ╪ Ἅ ╘ ̯ⱳᶹ ˠἒ⁄ ▓‡ ҉Ợ▫ө╥ ╥ᶴᵑ ͙ᴜ ̆ ́–̓ ͔♣ ḓ ᶴ⁵ ́̕╥ 

 .ᴛ Ṓ̕Ӈ‴ᾋѱѻ˞שּ

ὡ  Ц ҿΌ ˸♠⁄ ҍ  ♪͐ Ḣᾏ╘ ˭ ṉ ˸ ,Ώ ╖ᶒ תּ ˿ ╥‡ѱתּ⁪ ♠  ⁄̕וֹ ̓

╥Ⱶ ⁴ ὡҿ╖ᴛ ́ụ╙ ὡ ᾋѱѻ. ּתᵣ ᶛӢᾏ ERP ᾎᾅ ̓ CAD ҵ̯ʺ Ӯ◑ ᶔἌ 

ὡװ, ẋ↔, ᾎʼ╙ ♬ Ѥ ♣ ♠╬ Ḣᾏ╪ ẖᵎ˭ ṉ ͙ ᾎ▬ ᾋѱѻ. ₡ѥϳ╥ Ӱּת  

͙ὥ╘ ᾎʼ̓ ẋ↔╥ ל⅝ ́ụ╙ ₰♣  ▫ҿ ⁴ ˠἒ ᴛⱡ ╥ ᵙἵᾅ ́ ╥ ♬ Ἓ, 

ἶҵ ḓ ᶘἛ╙ Ữᾎ ѱѻ. 
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͎ᵝ 5.1-1 ѻ‚  ᾎᾅ תּ Ἄ Ṗᵊ, ẋ↔ ḓ ᾎʼ⁄אַ  ᵑ ҅҉ Ѥ ҵ̯Ѥ ẋּנѱᾅ⁄Ἄ ʺ◑ 

⅝אַ  ⁵ ╙ ѱѻ. 

ˠἒ Ợ╥ ♩╘ ♬  ᾎʼ̓ ẋ↔ ҥ╪ ⁄ ▓ᾋѱѻ. ╪Ѥ Ợ↔ӈ ▫◓₮ Яҿᴏ╥ ‚⁄ ӻג 

Ҁתּגᶒ, ᶘἛ╘ ὡ╫Ἓ⁄ ₅ ╙ Ḉ ѱѻ. ͎ױϮ ́ụ ᴛἝᾅ╥ ṓ◌Ἓ̓ ᶘἛ Ṩⱴ╖ᴛ ╬  

ᴛⱡ  ẋ↔╪ ּשʺ ̆ ͙ ╙ й ˞Ϯ ụ⁄ ╪ᵎѤ ˿↕ʺ ᵤᾋѱѻ. 

KPMG Ṓ̆Ἄ "╫ὢ  ᶷⱠ - Ựᴛ⇔ ♪͐ Ḣᾏ"(2023)⁄ ӻᵎᶔ ˠἒ ᴛⱡ ╥ 50%r ╪ ♬ᾎ⁄ 

₰ᴮӇᶒ, ͙ ‰╥ 87%Ѥ ▫ṕ ᴛⱡ ╥ ˿ⱠἛ⁄ ҍ  Ⱡᴏ╪ ỮӇ‴ѻ̆ Ṓ̆ ᾋѱѻ. 

ˇ ╙˶▫ ᶷⱠѤ ⅝ל  ╬ᴏ╥ Ṩⱴ̓ ─  ₉ ╥ ‡ᴎ∑̓ ̕ᴐ╪ ▓ᾋѱѻ[2]. 

̓˞ ᴛⱡ ╥ ∟ʺ ḓ ̑♬ ᾎʼ ҥ╪ Ѥ ˠἒỢʺ ̓˞ ᴛⱡ ᵑ ᾎ̑ Ѥ ҿΌ ὡ︡Ӈ‡ ѻ‚  

ᾎᾅ (ERP, PMIS BPM, EPM Ӯ)╥ ҥ╪ ḽ╪ᾅ⁄ ░ᴏӋѱѻ. 

╪ụ ҥ́ ʺ∟ ˞̓ ╥פֿ‚ ᵑ Ṓ┬ Ѥ ˦╘ ˠἒ ⱳֹל ╥ו⅝ ˿☺ ↕─╪ᶒ, ỸⱵ ʺѫἛ⁄ 

₅ ╬♠♪וֹ ╙ Ḉ ѱѻ. 

ˠἒ ḓ ⁪ּתѱ‡ᵠ Ợ╥ ˸♠ ḓ ∟ʺ ́ụ ṨἌѤ ᴛⱡ  ́ụ⁄ ҍ  ̓˞ ҥ╪ ᵑ ὡ︡, ♇◑ ḓ 

‰ҥ╪ ͙ ─  ᵣө‡︡ѱѻ. ╪ ṨἌ╥ ל⅝ ͙ѫ╘ Ợ╥ ˿ ╙ ♠ ̆ ́ ⁴ ᾐ͋ 

ᴛⱡ ╥ Ḹ─, ᾎ͙ ḓ ẋ↔ ♬╥ ♬ Ἓ╙ ᾎʼ╪ ּת϶⁄ ӻג ˌἐ Ѥ ˦░ѱѻ. ╪ ♪͐ Ḣᾏ╘ ╪Ḉ 

̯ ӈ ᴛⱡ ╥ ̕ ̓ ˺̓ᵑ ḕ ╖ᴛ  ́ụ╥ ₡ᵆᵑ ἵ Ѥ ҥ ҵ∑╪ Ӌѱѻ. 
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ᴘ♬  ₆ừ Ẉ↑ ˾Ợ ḟḶ 

∟ʺ ́ụ ♣ᶷʺѤ ♬ ┬ ╥ ҥ╪ , ♬Ṓ╥ ʺ↔Ἓ, ᴛⱡ ╥ ἝṨ ὡר⁄ ӻג ѻ‚  ♬ Ḣḹ╙ 

Ợ↔ ѱѻ. ʺ◑ ▀ḙ♠╬ Ḣḹ╘ ѻ╛̓ ˉᾋѱѻ: 

 ■∙ ͖Ḗ ḟḶ: ▫◓, ◑ẋ, ╬ˠẋ Ӯ ⅝  ᶛӧ ▫∟⁄ ҍ  ▫Ἕ  ṪἍ╙ ḕ ╖ᴛ ᴛⱡ ╥ 

₉Ữ ẋ↔╙ ♬ ѱѻ. ╪ Ḣḹ╘ ʻ ▬‰╙ ὡ Ѥ ҥ ⅝  ᶛӧ ▬‰̓ ▫∟╥ ἝṨ ᶜᴜ╙ 

▬Ἓ  ѻ╛ ẋ↔╙ ́ụ ‒ ѱѻ. ╪ Ḣḹ╘ ᵰ↕ ♬ ᶒ ẋ↔ ♬⁄ Вᵙ Ợ↔Ӌѱѻ. 

 ׇᶆ ᵗ ḟḶ: ́ ᶛҨ╙ Ợ↔ ⁴ ᴛⱡ  ᵰˌṉὡᵑ ͙ḙ╖ᴛ ẋ↔╙ ♬ ѱѻ. ⁴͙⁄Ѥ 

ˠᶹ ᶔ♠╪Ϯ ▬‰ Ḹ─₮ ̄ ╘ ♬ Ѿ─҉ ẋ↔╙ ṪἍ ױ╪ ̆  ˃ ╙ ♬ ᴛⱡ  ⱳˠ⁄ ᵭ˭ 

ⱳ♬ Ѥ ▬‰╪ Ӊ ὡ ▓ᾋѱѻ. ╪ Ḣḹ╘ ῷֹו ▫Ἕ  ♬Ṓʺ ′Ѥ ͙ Ѿ́⁄Ἄ  

̓♠░ѱѻ. 

 Ѿ─ Ḣḹ(Ѿʺ ḟḶ): ♬ Ѿ─҉ ẋ↔(₉: ḢḈ  ֞Ѥ ░ḢḈ ᴛ ᴛⱡ╖ר͙ ╙(҉ ╥ ₉Ữ 

ẋ↔╙ ́ụ ѱѻ. ╪ Ḣḹ╙ Ợ↔ ᶔ ⁴ױ ᴛⱡ  ֞Ѥ ᴛⱡ ╥ ▀Ṩ╥ ẋ↔╙ ẖᵎ̆ ὺ˭ 

ẋ̪ ̆ ṪἍ  ὡ ▓ᾋѱѻ. 

 ♆ᶴʷ Ѿ(Ҩ ╪ Ḣᾏ): ᴛⱡ ╥ ʺ ᵑ ♬ ͙ ─  ˿ ↔ᾏ╙ Ợתּ ̓ Ѥ ♣ᶷʺ╥ 

╥˸╙ ͙ḙ╖ᴛ ѱѻ. ╪ Ḣḹ╘ ♬ ╪ҥ ר͙  ᵑ Ợ↔  ὡ ′˞Ϯ ᴛⱡ ʺ ̆┬  ԅ 

┬↔ ѱѻ. 

ᶉג ᵚ Ḣḹ̓ ♣ᶷʺ╥ Ѿ╙ ᵾᾐױѹ ᶛҨ⁄ ♠↔  ὡ ▓ѻѤ ♩⁄ לᶜ  ⅝ʺ ▓ᾋѱѻ. ╪ᵑ 

 ᾋ Ỵ ╙ ͙ḙ╖ᴛ ᴛⱡ  ẋ↔ ḓ ▀♬ ₉ ╙ ▫ҿ╖ᴛ ỸἛ  ὡ ▓ᾋѱѻ. ╪ױ  ᶛҨ╥ ♠↔ 

₉Ѥ " ᴛⱡ  ẋ↔̓ ▀♬╙ ͙ ─  ͙́ ᾋ╙ Ợ↔ Ѥ ₉ " ◑⁄Ἄ ▫Ἕ  ἒᶘ ѱѻ(͎ᵝ 9.3-5). 

͎ᴀ⁄ҵ Ṭ̯ ̆ ▫∟ ͙ḙ Ḣḹ╘ Ἕ́ ̕ ⁄Ἄ ʺ◑ ╬͙ ▓̆ Вᵙ Ợ↔Ӌѱѻ. ₉Ữ ẋ↔⁄ ҍ  

♬  ʺᵑ Ⱡ̑  Ỏᵣ ῷѱג ɣ ἒ ◑╥ ̩ Ṋ ᴛἝᾅ ḓ ♣  ᴛⱡ ╥ ͙ ʼ╙ ♣ ♠╖ᴛ ́ ụ  

ὡ ▓ᾋѱѻ(▫Ἕ  Ͽ↔╘ "ˠἒ ▀♬ ḓ 4D - ᴛⱡ  ҥ╪ " ◑ ⱳ). 

ᵖἲᾂ ͖Ḗ ḟḶ ∙ʷ ˾Ợ Ḑ ˵♅ ˝Ἇ ׂש 

▫∟ ͙ ḙ ∟ʺ ́ ụ╘ ̕ ᴐӈ ɒ ӧ ▫∟⁄ ҍ ͙ ᵑ́ ♪וֹ  ḙ╖ᴛ ᴛⱡ ╥ ẋ↔╙ ́ ụ Ѥ ̕ ᵙ ́ 

Ḣḹ░ѱѻ. ɣ ἒ Ṫ‒⁄Ἄ ╪ ♪͐ Ḣᾏ╘ ▬‰ ὡ ⁄ ⅝  ɒ ӧ ▫◓, Яҿᴏ ḓ ͙ ὥ ▫∟⁄ ҍ  ỮἝ  

ṪἍ̓ ʺᵑ ѱѻ. 
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▫∟ ͙ḙ Ḣᾏ()╘ ♬ ᾎ♩╥ ᾒⱠ ▫∟ ʺ˶⁄ ♩╙ ᵭ ͙ ԅᶷ⁄ ₉ụ ́ ⁄ и╘ 

ὡר╥ ᶘἛ̓ ♬ Ἓ╙ Ⱡ̑ ѱѻ. ╪Ѥ ʺ˶ ṉҿ╪ ᴛⱡ ╥ ♣  ẋ↔⁄  ₅ ╙ 

Ḉ  ὡ ▓Ѥ ṬΌ♬  ˿Ⱡ ˿⁄Ἄ  ַא⅝ ѱѻ. 

ѻ╛ ◑⁄ἌѤ ᵙἵᾅ ͙ḙ ∟ʺ ́ụ ᴛἝᾅ()⁄ ҍ  ▫Ἕ  ủ Ṓ˳ᾋѱѻ. ˠἒ╥ ∟ᵙᵑ җ ◄ 

╪ ͙ ─  ᴆᾅ ́ Ἄ╥ ♇Х ᾏỢ ẋ↔̓ ẋ┬ᵑ ө‡ Ṓ˳ᾋѱѻ. ♇Х ᾏỢᵑ⁄ך Ѥ ᴆᾅ  ך

ᵰѱ♇Ѥ ⅝  Ⱡ  ᶜᴜ╙ ▬Ἓ ̆ ʻ ⅝ᵙ╥ ⅝ᵙ ᾎʼ╙ ̆ᴎ  ѻ╛ ẋ↔⁄ ἸѶ ὡᵑ ̏ ѱѻ. 

ˠἒ⁄Ἄҵ ᴛἝᾅѤ ẋᾌ ѱѻ. ᴛⱡ  ⅝ἵ(ˍ )╥ ̒  Ḹל⁄ ҍ  ᶜṊ ˸ ♠(ᴆᾎ )╪ ỸἛӇ̆, 

ᴛⱡ ╥  ẋ↔╘ ᶛӧ ẋ↔╙ ụ ⁴  ̯Ἄ(ḸלṊ ꜙ ˸♠)ᴛ ˺♬Ӌѱѻ. 

ᵙἵᾅ ͙ḙ ♪͐ Ḣᾏ╥ ᾔ╪▫ ͙ Ѿ́Ѥ Ợ╥ ͙ ҥ╪ ḽ╪ᾅᵑ ᵣӥѤ ˦░ѱѻ. ∟ʺ ́ụ╥ 

 Ѿ́⁄ἌѤ ̆⁄ ▓Ѥ ᶣṨ  ╬ᴏ╥ ▫˶̓ ᾎʼ҉ ⅝͔⁄ ╪ᵎּ͙ͥת Ợʺ ˠἒ ᴛⱡ ⁄Ἄ 

Ợ↔  ὡ ▓Ѥ ᶛӧ ᶜ, ▫◓, ▬‰ ┬  ḓ ▫∟╥ ̯ⱳ ӈ ᶜᴜ╪ ▬ἛӋѱѻ. ╪ ♬ṒѤ ╪ᵒ, Ἓ, ♬ 

Ѿ─ ḓ ◓ ʺ˶⁄ ҍ  ҥ╪ ʺ ӈ  ᾏ╥ ᴆּתᾅ ╬ Ѿ▀ "ˠἒ ▫∟ ḓ ▫◓ ҥ╪ ḽ╪ᾅ"ᴛ 

́ Ӌѱѻ. ╪ ҥ╪ ḽ╪ᾅѤ ╪ ╥ ᶛӧ ▫∟ ́ụ(ẋ↔̓ ▬‰ ᾎ͙ ᶛӎ)╙ ─  ▫╪∟Ṓ♬ ⅝ל 

͙ṕ ἵᾅʺ Ӌѱѻ. 

˝Ἇ ᵖἲᾂ Ң╧ Ḻ╧ᾂ: ˝Ἇ ■◐ Ḑ ̎ở ᴘ͋ 

ˠἒ ▫∟ ḓ ▫◓ ҥ╪ ḽ╪ᾅ ֞Ѥ  - ˠἒ ᴛⱡ ⁄Ἄ Ợ↔  ὡ ▓Ѥ ʻ ⅝ἵ(Ⱡ , ᶜ, ▫◓ ֞Ѥ 

Ἄẋᾅ)⁄ ҍ  ╪ᵒ, ἒᶘ, ♬ Ѿ─, Ѿʺ Ӯ ỮἝ  ♬Ṓʺ ̯ⱳ ӈ ᾏ╖ᴛ ͙ᴜӇ‡ ▓ᾋѱѻ. ╪ 

⁄ἌѤ ᴛⱡ ⁄ Ợ↔ӇѤ ѻ‚  ┬ ╥ ⁷ᴮ ḓ ▫◓Ṩ  ᾎʼ҉ ⅝͔⁄ ҍ  ἒᶘ╪ ӈ ѻ‚  

̆ᵙ╥ ἝṨ ♣ᶷʺ ᶜᴜּͥת ᶛӧ ˦╙ ╙ ὡ ▓ᾋѱѻ(͎ᵝ 5.1-2). 
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͎ᵝ 5.1-2 ᵙἵᾅ ╪ẇ╘ ◓ᴮ ḓ Ἄẋᾅᵑ Ѿʺ₮ Ζ ἒᶘ Ѥ ◓ᴮ ᶜᴜ░ѱѻ. 

"ᵙἵᾅ ҥ╪ ḽ╪ᾅ"Ѥ ₣ג╬ Ữ♩╥ Ⱡ  ᴛ͎₮ ┬Ợ ᶒ, ̒  ᶜ⁄Ѥ ҉ ἶἛ⁄ 

ҍ  ▫Ἕ  ἒᶘ╪ ▓ᾋѱѻ. ╪ᵑ  ẋ↔ ˸♠ ҅҉▫Ѥ ♬ ˠἒ ᴛἝᾅᵑ ́ụ Ѥ ҥ 

⅝  ₤ḕᵐ ᵙἵᾅ(₉: ◑ḕ̯ѱ⁄ ʺ  ԅ Ⱡ  ἐ )ᵑ ́ụ ᴛ ὺ˭ ἐ  ὡ 

▓ᾋѱѻ(₣ג╬ Ữ♩╥ ꜙ לᶷ). 

ᵙἵᾅ ҥ╪ ḽ╪ᾅѤ ᴆᾅ ᵙ⅝ ך ⁄ ▓Ѥ ᶛӧ ◓ᴮ╥ ᶜᴜ╖ᴛ Ỹʻ  ὡҵ ▓ᾋѱѻ. ʻ ˠ  ▫◓, 

◑ẋ ḓ ἌẋᾅѤ ᴆᾎ ⁄ Ợ↔ӇѤ ◓ᴮ₮ ┬Ợ ѱѻ. "ᴝ ἵᾅ ҥ╪ ḽ╪ᾅ"Ѥ ˠ  ▫◓₮ Ἄẋᾅ Ӯ 

ᶛӧ ◓ᴮ╥ Ѿ─҉ ẋ↔(ˌ, Ḉ , ᾎʼ, ᴝ  Ӯ)╙  ỮἝ  ᶜᴜ░ѱѻ. 

Ự ⁪  ⅝ἵѤ ὡҿ╖ᴛ ʺ ˞Ϯ(͎ᵝ 5.1-3) Ợ╥ ◓̆ ̕ᵙ ᾎᾅ  ֞Ѥ ͕̑‰  ҥ╪ ḽ╪ᾅ₮ 

⁴ ▫ҿ╖ᴛ ʺ Ѥ ӎ ʺּת Ḣḹ╖ᴛ "ˠἒ ▫∟ ҥ╪ ḽ╪ᾅ" ╪ẇ⁄ ʺ  ὡ ▓ᾋѱѻ( 5.1-

3). 
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͎ᵝ 5.1-3 ᵙἵᾅ ҥ╪ ḽ╪ᾅѤ ὡҿ╖ᴛ ↕˞Ϯ ѻᵐ ҥ╪ ḽ╪ᾅ╥ ҥ╪ ᵑ ▫ҿ╖ᴛ 

ѱѻ. 

▀ḙ♠╬ ַא˸ ˠἒ ỢѤ ˠἒ ᴛⱡ ⁄ Ợ↔  ὡ ▓Ѥ ὡ , ԅᴛѤ ὡᵣ ˌ╥ ᶜ⁄ ҍ  ▫Ἕ  

ἒᶘ╪ ӈ ҥ╪ ḽ╪ᾅᵑ ↔ ѱѻ. ╪ ҥ╪ Ѥ ́–Ἄ₮ ᴛⱡ  ᶷἌ⁄ ▫ҿ╖ᴛ ↔Ӈ‡ 

▬‰̓ ᴛἝᾅ╥ ̯Ἓ╙ ♬ ˭ ἒᶘ ѱѻ 

╬ ᴆ╪Ἢ Ӯ ṉ Ѥ ᾎ◑ Ữ ╙ ӻג◌͙ ─  ᵙἵᾅ ҥ╪ ḽ╪ᾅ(͎ᵝ 5.1-3)╥ ʻ 

Ⱡ (Ữ  ֞Ѥ Ἄẋᾅ)⁄ ҍ  'Ѿʺ' ἶἛ╘ ὡҿ╖ᴛ ֞Ѥ ѻᵐ ᾎᾅ ╪Ϯ ₣פ ╬ג ⁄Ἄ 

◓ ʺ˶╙ ▫ҿ╖ᴛ ѻ⇔ᴛӥ ⁴ ♬͙♠╖ᴛ ‰ҥ╪ Ӌѱѻ.  

▫∟╥ Ѿʺ ‰ҥ╪ Ѥ ▫∟╥ Ἓ, ╬ ᴆ╪Ἢ ḓ ΩṨ ˿Ⱡ ˿⁄ ӻג ∩Ṋ, Ṫ͙Ṋ ֞Ѥ ⁷ʼ╖ᴛ 

╪ᴴ‡ֿפ ὡ ▓ᾋѱѻ. ╪ױ  ‰ҥ╪ Ѥ ẋ↔ ♬▫╥ ▬‰╥ ḛ♩ ⁵ ╙ Ѥ ͙ṕ ⅝ἵ╪ḃᴛ ́ụ 

ḓ ♬ ╥ ♬ Ἓ╙ ┬ּת Ѥ ҥ ⅝ ѱѻ. ᾐ ҥ╪ Ѥ ᾒⱠ ᾎ◑ Ữ ╙ ḙ₅ Ѥ ˸♠, ₉ụ ḓ 

▀♬╙ ỸἛ ̆ ἶ ᴛⱡ  ́ụ⁄Ἄ ₡ᵆ╥ ─  .Ѥ ҥ Ợ↔Ӌѱѻ╪ת ╙

˾Ợ ֿפ Ḑ ᵖἲᾂ ͖Ḗ› Ӹᵍ □‭ Ẉ↑ ♩ 

"ˠἒ ▫∟ ҥ╪ ḽ╪ᾅ"(͎ᵝ 5.1-3)ᵑ ἵ Ѿ─ ⁪ ᴛ ⇔ , ˠἒ ◑⁄Ἄ ♬ ♬ Ѿ─(₉: 

ᵙ  1░ḢḈ , Ἅ̆ Ṓӥ Ṉ 1Ⱡ̏Ḉ , ⁷Ἅ 1Ḉ  ֞Ѥ ᶷ ἒ ҉)⁄ ҍ  ʻ ̑♬ ֞Ѥ ▬‰⁄ 

ҍ  ́ụӇѤ ́ụ ╙ ỸἛ  ὡ ▓ᾋѱѻ. 

₉ᵑ ө‡, ╪♣ ᴛⱡ ╥ ˿ ⁄ ӻᵎᶔ 1m² Ṉҹ Ṉ(͎ᵝ 5.1-4)╙ ᵣөᴎᶔ ˌ҉ 1Ҁױ╥ ẋ↔("ˌ҉ 

ẋ↔" ἶἛ)╖ᴛ – 65 ˌ╥ Ṉҹ(ᾒ  "͋ụ₀ Ṉҹ")╪ ⅝ ᶒ  65 Ҁױʺ ἵ⅝Ӌѱѻ. ֞  Ⱡ ˿ ⁄ 

ӻᵎᶔ ▬‰ ₅⁵ ͐ ⁄ Ṉҹ╙ й╙ ɣ ἒ ◑ẋ(⁪  "JCB 3CX ᴛҗ")ᵑ 10 Ṫ ҿΌ Ợ↔ ‒ ѱѻ. ◑ẋ 
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ҍ⁴ ẋ↔╪ ᾎʼ҉ $150()╪ḃᴛ 6 Ṫ Ợ↔ ᾎ – $15 ╥ ẋ↔╪ Ӭѱѻ. ֞  2 ᾎʼ ҿΌ Ṉҹ╙ ᾢѤ 

́–▫ʺ ⅝ ᶒ ᾎʼ҉ 30 Ҁ60  ,ױ Ҁױ╥ ẋ↔╪ ἵ⅝Ӌѱѻ. 

 

͎ᵝ 5.1-4 ẋ↔ ́ụ╘ ▬‰ ḓ ᴛἝᾅ ὡ ⁄ ⅝  ˠἒ ▫◓ ḓ Ἄẋᾅ ἝṨ ᶜᴜ╙ 

Ⱡ̑ ѱѻ. 

́ụ ̯ Ἓ (ἵ─ "ᴆᾎ ")╘ ҍװ╥ ┬Ợ  ▬‰╙ ὡ Ѥ ̓ ♬⁄Ἄ Ợʺ ♠  ⁵Ợ♠ ˿ ╙ ḕ ╖ᴛ 

ἛӋѱѻ. ╪ױ  ᾒᶴ ˿ ╘ ▀ḙ♠╖ᴛ ˠἒ ◑╥ ӥḥ╙  ♠Ӌѱѻ.  ˁҶ̕╘ ˠἒ 

◑⁄Ἄ ֹו♪ ♬Ṓᵑ ὡ︡ ⁴ ᾒⱠ ╬ˠẋ, ▫◓ ἵẋװ ḓ ͙ὥ ▬‰╥ ї ᾅᵑ ͙ᴜ ѱѻ. ͎׳ ѻ╛ 

˸♠ ṨἌ₮ ᴏ ⁴ ╪ ♬Ṓᵑ ḙṓ♠╖ᴛ ѻӫ‡ ̑♬ ἒᶘ╙ ˌἐ ̆, ᵙἵᾅ ḉᾅᵑ ⱳ♬ ̆, ͐ 

ᴛⱡ ╥ ᾒⱠ ҥ╪ ᵑ ḙ₅ ⁴ ∟ʺᵑ ‰ҥ╪ ѱѻ. 

ᴆᾎ ʺ ⅝ᵙᵑ רẋ Ѥ ҥ ⅝  ◓ᴮ₮ ‚╙ ἒᶘ Ѥ ˦ ᴀ, ẋ↔ ˸♠╘ ♬ ▬‰╪Ϯ 

ᴛἝᾅᵑ ₰ᴮ Ѥ ҥ ⅝  ᶛӧ ˠἒ ▫◓, ᴝ ἵᾅ ḓ Ἄẋᾅ⁄ ҍ  ▫Ἕ  ᶜᴜ╙ 

Ⱡ̑ ѱѻ. 

♬͙♠╖ᴛ ὡ ӇѤ ▬‰╙  ▬‰▫, ˁ Ҷ▫ ḓ ˸ ♠▫Ѥ ⅝  ▫∟╥ ‚(▫◓, ⁷ᴮ, Яҿ ᾎʼ ḓ Ѿ─ 

▬‰╙ ὡ Ѥ ҥ ⅝  ͙  ᵰˌ ṉὡ)╙ Ὸ  ὡ ▓ᾋѱѻ(͎ᵝ 5.1-5). ╪ױ  ҥ╪ Ѥ ╪ẇ 

ᴛ ♬ ᾎᾅ ⁄ ░ᴏӇᶒ, ʻ ▬‰̓ ▬‰╘ ▫∟ ͙ḙ╥ ἵ ⅝ἵ(ּתἶ♠╖ᴛ ‰ҥ╪ ӇѤ ʺ˶ 
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)ᵑ  ἒᶘӇ‡ ́ụ╥ ♬ Ἓ╙ Ṓ◑ ѱѻ. 

 

͎ᵝ 5.1-5 ѾʺѤ ʻ ▬‰⁄ ҍ  ὡ︡Ӈᶒ, ⁴͙Ἄ ⁪ ╥ Ṗᵊ ἶἛ⁄ ὡװ╙ ̏ ̆ ὡ╫ᵉ╙ 

ʺ ѱѻ. 

ʻ ᴛἝᾅ ֞ Ѥ ҿ(∟ʺ ́ ụ ҍỮ)╥  ẋ↔╙ ̏ ╙╬⅝ ₮ᴎᶔ ẋ↔ ἶἛ⁄ ҉ ὡ╖‫ ѱѻ. ́ ὡѤ 

▬‰╥ ṓ◌Ἓ, ּ⁵ת♠ Ἓ, ╬ ᴆ╪Ἢ═, ○◓♠ ─ (₉Ữ ʼ♪ẋ ẋ═) ֞Ѥ ͙( ʺ ὡ╫ ⅝ἵ) Ӯ 

ѻ‚  ⅝╬╙ ̆ᴎ  ὡ ▓ᾋѱѻ. 

˸♠▫Ѥ ṪἍʺᴛἌ ˁҶ▫╥ ˿ ̓ ̾◑ Ợ ר ╙ ӈ ˸♠Ἄ()ᴛ ṉ ⁴ ᵙἵᾅ 

⁪ ᵑ  ˠἒ ᴛἝᾅᵑ  ᾏ╖ᴛ ἒᶘ ѱѻ. ṕֿפ♠╖ᴛ ˸♠▫╥ ▐ᶴѤ ᵰˌ 

ṉὡ₮ ́ὡᵑ  ˠἒ ◑⁄Ἄ Ϯ₡Ѥ ♬Ṓᵑ ὡ︡ ̆ ̯ⱳ Ѥ ˦░ѱѻ. 

ӻגἌ ▬‰ Ѿ─҉ ꜙ ẋ↔(₉: Ḣ ֞Ѥ ░ḢḈ  ֞Ѥ Ѿ▀ Ѿ─╥ ἒ )⁄Ѥ ▫◓ ḓ ╬ˠẋ╥ ֹו♪ 

ẋ↔Ỏᵣ ῷѱג Ợ ᵡ ‰, ̓ ♪ẋ, Ṓ ᴮ ḓ ͙  ⅝╬╪ Ӌѱѻ(͎ᵝ 5.1-6) 

ҿᾎ⁄, ᾒⱠ ʺ˶╪ Ữ "▫∟ ͙ḙ"(◓ᴮ ╪ẇ)⁄ ḙ₅Ӈḃᴛ (ᴆᾎ ) ́ụ╥ ᾒⱠ ʺ˶⁄ ҍ  җ ╪Ữ 
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˟♬  ⅝ʺ ′ᾋѱѻ. ́ụ ὡר⁄Ἄ ᵙἵᾅ ḽ╪ᾅ╥ ҥ╪ Ѥ ▫ҿ╖ᴛ ╪ẇ⁄ ᴛӥӇᶒ(₉: ᶜ 

ӥ ֞Ѥ ̆┬ ᾏṊ▫), ἒᶘ̓ Ѿ─҉ ᾒⱠ ʺ˶╙ ᴛӥ פ ╬ג₣ ⁴  ֞Ѥ ˠ  Ữ♩⁄Ἄ ╬ג₣ ◓▫ 

▫ҿ╖ᴛ ᴛӥ  ὡ ▓ᾋѱѻ. ́ụ ὡר╥ ˸♠Ἄ ▬‰╘ '▫∟╥ ‚' ἶἛ̓ ʺ ⅝ἵᵑ  ▬‰ ֞Ѥ 

ᴛἝᾅᵑ ἒᶘ ͙ᵣ ᶔ Ӌѱѻ. 

 

͎ᵝ 5.1-6 ▬‰ Ѿʺᵑ ́ụ Ѥ Ѿ́⁄ἌѤ ⅝  ▫∟╥ ὡװ ἶἛᵣ ░ᴏ ᶔ ϮᵾּתѤ ᶛӎ 

▫∟ ҥ╪ ḽ╪ᾅ⁄Ἄ ▫ҿ╖ᴛ ᴛӥӋѱѻ. 

ỸἛӈ ▬‰ ∟ʺѤ ▀ḙ♠╬ ᴛⱡ ╥ ᵟ ╪ẇ ᴛ ♇◑Ӈᶒ, ╪Ѥ ˠἒ ᵙἵᾅ ḓ ▫◓ 

ҥ╪ ḽ╪ᾅ⁄ ֹ⁷ ♪ו˺Ӌѱѻ. ╪ױ  ᵟ╘  ᴛⱡ ╥ ḙṓ♠╬ ▬‰ ┬ ⁄ ҍ ר  ӈ 

ᴆᾎ ᵑ Ϯ Ͽᶒ, Ợ ♣ ⁄Ἄ ́ụ╥ ▀̕Ἓ╙ Ṓ◑ ѱѻ. 

ҥ╪ ḽ╪ᾅ(͎ᵝ 5.1-3)⁄Ἄ ᵙἵᾅ╥ ẋ↔╪ ὡҿ╖ᴛ ṉ˿Ӈ˞Ϯ ◓ ᾎ◑ ʺ˶╙ ѻ⇔ᴛӥ ⁴ 

▫ҿ╖ᴛ ṉ˿Ӈᶔ(₉: ╬ ᴆ╪Ἢ Ữ ), ‰ҥ╪ Ѥ ⁷˺ӈ ᶛӧ ∟ʺ ́ụ⁄ ּסᾎ ḙ₅Ӌѱѻ(͎ᵝ 5.1-6). 

˿ᵙἵᾅ ͙ḙᵣ ṉ ,סּ ᶔ Ӈ̆ ∟ʺ ́ụ ᵟ̓ ♬ Ѥ ᾎʼ╪ ּתϮҵ ṉ˿Ӈּת Ώᾋѱѻ. ╪ ♪͐ 

Ḣᾏ╘ ẋ̪♠ ʼѾ  ᵙἵᾅ ╪ẇ⁄Ἄᵣ ἒᶘӇѤ ʺ˶ ṉҿ⁄ ҍ  ́ụ╥ Ό♬Ἓ̓ ◓ Ἓ╙ 

Ṓ◑ ѱѻ(͎ᵝ 5.1-3). 
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Ự ᴛⱡ ᵡѻ ר ∟ʺ ́ụ ᵟ Ợṕ╪ ỸἛӇḃᴛ Ợ⁄Ἄ  ∟ṕ ᵟ╙ 

ṉ˿ Ώ̆ҵ ♬ ⅝̯ Ợ תּ ╙ ⱴ ҵᴜ ҿ╙ ṉ˿ ̆ ⱳ♬  ὡ ▓ᾋѱѻ. ╪ ♪͐ 

Ḣᾏ╘ ́ụ╙ ┬⁷ ˭ ⱳ♬  ὡ ▓Ѥ ͙ѫ╙ Ⱡ̑ ѱѻ. ˠἒ ◑╥ Ἓ, ̆ ˍ╥ ᵬ 

Ợ ╙ ̆ᴎ ̆ ─  ֞Ѥ ὡ╫Ἓ( ͙) ́ὡᵑ ҵ░ Ѥ Ӯ Ợ╥ ר╙ ─ḙ  Ώ̆ҵ תּ

́ụ╙ ┬⁷ ˭ ⱳ♬  ὡ ▓ᾋѱѻ. ╪ᵑ  ỢѤ ὡ╫ ͏ҍ , ̆ ˍ ᵣⱴ, ˿ ☺ᴏ ┬ּת 

Ợ╪╥ ͌ ╙ ╙ ὡ ▓ᾋѱѻ. 

▀Ṩ ̰ ʺ⁄ἌѤ ὡᾕ Ц⁄ s  ♠ӈ ╪ױ  ∟ʺ ́ ụ ᵟ╪ ̰ ʺ ∟⁄Ἄ ר Ӈ‡ ̰ ʺ ɣ ἒ ∟ʺ 

́ụ ᾎᾅ   .Ṩʺ Ӈ͙ҵ ѱѻ(͎ᵝ 5.1-7)▀ ╥ר 

 

͎ᵝ 5.1-7 ♣ Ἕ́ ⁴ױ ̰ʺ⁄ἌѤ ҿ▀  ⅝ἵ⁄ ҍ  ∟ʺ ́ụ╙ ─  ▫  (͋Ḹ♠) ּת Ἄ ḓ 

ˠἒ ▬‰ ר╪ ӈ ▫  ∟ʺ ́ụ ͋  .ᾋѱѻ▓ ̆תּʺ ╙
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ױ╪ ר  ӈ ˸♠ ▫∟ ͙ḙ(͎ᵝ 5.1-7)╘ ᶛӧ ᾎ◑ ⁴▫,  ̑̑ ▫͔╪ ░ӈ ╥ᶴ♠╖ᴛ 

Ợ↔ ‒ ѱѻ. ╪ױ ר  Ѥ ̆ˍ╥ ʺ˶ ḓ ́– ╥ᶴᵑ Ἓ  ԅ ᶘἛ, ẋ̪ ʺѫἛ, ̑♬Ἓ╙ 

Ṓ◑ ѱѻ 

⸗ ᴘ♬  Ẉ↑ Ợ♩: ˵♅›Ἁ ₆Ợּ͢ק 

̰ʺṊ, ụ‰Ṋ ˸♠ ר╘ ʻ̰╥ ˠἒ ̕ ⁄Ἄ Ἄᴛ ѻᵐ ⁵ ╙ ѱѻ. ▀Ṩ ̰ʺ⁄ἌѤ Ѿ▀ ר╙ 

 ˶ ὡר ˭ ἌѤ Ṓѻ ┬⁷⁄̰בᵣ, ҍṨṪ╥ ἐֿתּ ‒  ♪͐ Ḣᾏ╙ ̆ ▓ᾋѱѻ. ᾎ◑ 

˿Ⱡ⁄Ἄ ♬Ṩ ˠἒ ר╘ ▀ḙ♠╖ᴛ ͙רἐ ⁵ ╙  Ỏ░ѱѻ. ˠἒ ỢѤ ╪ױ  Ợ╥ ⇔₅▫ ╙ר 

ᶛҨ⁄ ᵭ˭ ⱳ♬ ˞Ϯ ▫  ᵭ  ⅝ἵᴛ Ṓ₰ ⁴ ₰♣  ὡ♬ ѱѻ. ╪ױ  ⱳ♬⁄Ѥ ͙ ‰╥ ˿ , ▫∟ 

̕ᵙ ═Ἓ, ͎ ᵙ̆ ꜙꜙ ͙‰╥ ͙♠ ╪╫╪ ̆ᴎӉ ὡ ▓Ѥ ⅝╬╪ ḙ₅Ӌѱѻ. 

͎ ˺̓ ˿☺ ὡר, ᾎ◑ ὡ⅝, c  ᵡֿב, ᾔּת‡ ♬ ̆ˍ̓╥ ́̕⁄ ӻר ג ӈ ͙ר⁄Ἄ 

Ữ҉  ʺ ḛỸ  ὡ ▓ᾋѱѻ. ╪ױ  ̕ ╘ ᾎ◑╥ ┬⁷Ἓ╙ Ⱡ̑  ױᵣ, ⁴תּ

́–‰ ╥ ░ ╙ ᶘ ˭ ẋ̪ ͙ ‡ᴓ˭ ᵣө‡ ́ụ ̓♬╥ ╪ Ѿ́⁄Ἄ ˠἒ ụ‰⁄ 

͙♠ ʺ˶ ♬ ⅝ἵᵑ ҵ░ ѱѻ. 

ˌṊ ҿ ḓ ᴛἝᾅ⁄ ҍ  ́ụ ᵟ╙ רẋ ˞Ϯ, ♬ ͙‰╥ ' Ἓ'╙ ḙ₅ ͙ ─  ́ὡᵑ 

ʺ ♬ Ṩ♬ ר ⁴ (͎ᵝ 5.1-7)ᵑ ṓỢ  ˿↕, χ ᵢ Ѿ́Ѥ ʻ ᶜ╥ ẋ↔⁄ Ự ᴛⱡתּ ╥ ▬‰ 

Ḹ─ ֞Ѥ ᴛἝᾅ╥ ҉ ἶἛ╙ ̏ Ѥ ˦░ѱѻ. 

ᾐ͋ ˠἒ ᴛⱡ ╥  ẋ↔╙ ́ụ  ԅ ᾔ Ѿ́Ѥ ᶛӧ ∟ʺ ́ụ ᶜ()╥ ẋ↔╙ ụ  

 ᴛⱡ ⁄Ἄ ╪ױ  ▬‰ ᶜ╥ ‚╙ ̏ Ѥ ˦░ѱѻ. 

ᴛⱡ ╥  ẋ↔╙ ỸἛ ͙ ─ , ʼѾ  ₉Ⱡ⁄ἌѤ Ṉ 1 Ⱡ̏Ḉ ╥ ˠ  ẋ↔╙ ́ụ Ѥ ˦╖ᴛ 

ᾎ▬ ⁴ ́ụ ẋ↔(₉: ▬‰ "Ṉ ⅝ἵ╥ 1m² ר ἒ ")⁄ ᴛⱡ ╥  Ṉ Ⱡ̏Ḉ  ὡᵑ ̏ ѱѻ(₉: 

ᴛⱡ ╥ CAD ֞Ѥ ˁҶ▫╥ ́ụ⁄Ἄ "Ṉ ⅝ἵ" ┬  ⁪ ╥ "ᶔ♠" ֞Ѥ "ὡװ" ἶἛ(͎ᵝ 5.1-8)╙ 

Ợ↔ ). 

ᵡ ᴛ ᴛⱡתּʺ ╥ ᶛӧ ⅝ἵ⁄ ҍ  ẋ↔╙ ́ụ ѱѻ(͎ᵝ 5.1-8): ▬‰ Ѿ─҉ ẋ↔╙ ̆ 

ᴛⱡ ╥ ♬ ⅝ἵ ֞Ѥ ⅝ἵ ͎ᴹ╥ Ṗᵊ╙ ̏ ѱѻ. ˸♠▫Ѥ ᴛⱡ ⁄Ἄ ╪ױ  ⅝ἵ, ҿ ֞Ѥ 

ᴛἝᾅ╥ ὡᵑ ⁄ Ṗᵊ ֞Ѥ ὡװ ᴛ ░ᴏ ͙ᵣ ᶔ Ӌѱѻ. ╪ᴅ˭ ᶔ ♣  ̑Ợ ˸♠╙ ▫ҿ╖ᴛ 
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ỸἛ  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 5.1-8 ˸♠Ἄᵑ ▬Ἓ Ѥ Ѿ́⁄ἌѤ ▬‰ Ḹ─ᵣ ░ᴏ ѱѻ. 

́ụ╥ ˿ ↕₮ χ ́ ẋӈר ἌѤ ▫ҿ╖ᴛ⁄רᴛ ╪ ὡתּʺ ụ ᶜ(́ụ ᵟ ֞Ѥ ᵟ⁄Ἄ ṓỢ ⁴ 

︡  Ự ᶜ)╙ ‰ᴛӥ ⁴ ▬‰ Ѿ─҉ ◓ ẋ↔(ᵙἵᾅ ҥ╪ ḽ╪ᾅ⁄Ἄ ▫ҿ╖ᴛ ‰ҥ╪ ӊ(͎ᵝ 

5.1-8 Ѿ  ⱳ))╙ ▫ҿ╖ᴛ ʺⱨ₪ѱѻ. ӻגἌ ᵙἵᾅ ҥ╪ ḽ╪ᾅ ֞Ѥ ∟ʺ ╪ẇ╥ ҥ╪ ʺ 

ṉ˿ӇѤ ˿↕ ∟ʺ ́ụ╪Ϯ ˸♠ ▫ ᵑ ṉ˿  ⅝ ′╪ ˸♠╥ ҥ╪ ʺ ҉ ϳ ⁄ ҍ  ▫ҿ╖ᴛ 

‰ҥ╪ Ӌѱѻ.  

ᴆᾅ ḿ╪ ,↕˿ ╥ך ╥ ꜙ ẋ↔╘ ẋᾌ  Ḣᾏ╖ᴛ ́ụӇᶒ ♣  ♇Х ᾏỢ╥ ꜙ ẋ↔̓ ˉ╖ᶒ, ̒  

⅝ᵙ╥ ẋ↔⁄ ἸѶ ὡᵑ ̏ ᶔ ὡ ╥  ẋ↔╪ ụӋѱѻ(͎ᵝ 5.1-9). ͎ᵙ̆ ˠ ̓ ᵡ  ᴛתּʺ

ᴆᾅ ᵙ ᴆᾎ⅝ ╥ך ҵ ὡᾕ Ц ҿΌ ṉ  Ώ╙ ὡ ▓ᾋѱѻ. ◓ᴮẋʺ ᵰᾎʼ ḕϖ ὡ ▓Ѥ ᶹʺ₮Ѥ תּ

Ҁᵙ⅝. 

ᾏ҉ ל╬╪ ʻ ᾏỢ ẋ↔⁄ 1╬Ṫ̓ ╬∟ὡᵑ ̏ ⁴  Ợ ẋ↔╙ ˺♬ Ѥ ˦ ᴀ, ẋ↔ 

˸♠ ̕ᵙ▫Ѥ ᶛӧ ᴛⱡ  ̯Ἓ ⅝ἵ╥ ẋ↔╙ ụ ⁴ ♣  ̑Ợ ˸♠╙ ụ ѱѻ. 

ӻגἌ ᴛⱡ ╥ ʻ ҿ⁄ ҍ  ꜙ ẋ↔╪ ˺♬Ӈᶒ(͎ᵝ 5.1-9), ⁴͙⁄ ╪ ҿ⁄ ҉ Ѥ ⁪ ╥ 

ἶἛ Ṗᵊ╙ ̏ ᶔ ♣  ᴛⱡ ╥ ꜙ ẋ↔╙ ὡ ▓Ѥ ҿ ͎ᴹ ẋ↔╪ ụ ╙‫ Ӌѱѻ.  
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͎ᵝ 5.1-9 ꜙ ˸♠╘ ʻ ⅝ἵ╥ ▬‰ ẋ↔ ἶἛ̓ Ḹ─ ἶἛ╙ ụ ⁴ ́ụӋѱѻ. 

 ᴛⱡ  ẋ↔(͎ᵝ 5.1-8)╘ ̆ ˍ, ▫▫ ֞ Ѥ ͔ ╔ ͙ ̕╪ ◓ ̋ ˶╙ ̆ ᴎ ⁴ ♬ ϳ ⁄ ᴛⱡ ᵑ 

Ⱡ̑ Ѥ ҥ ⅝   ₉ụ̓ ◓∟╙ ╪  ὡ ▓ҵᴜ ᴛⱡ ╥ ◓ᶴ Ữ ╙ Ⱡ̑ ѱѻ. 

͎ᵙ̆ ▫∟ ͙ḙ, ́ụ ḓ ♬ ( ᴛἝᾅ ᴆᾎ )╙ ▀ Ѥ ᴛἝᾅʺ ╪Ḉ ὡᵣ Ц⁄ ˢ  ḙ 

▫ҿ Ӈ̆ ⁷ᵡӇ‡ ל ὡר⁄Ἄ ͙ ᴜ ӈ ˿ ↕ ꜙ ˸ ♠╥ χ ─ᵢ Ѿ́ᵑתּ  ⅝ἵ╥ ‚̓ ὡװ⁄ ҍ  ♠פֿ 

♬Ṓ╥ ▫ҿ Ӧ - ₡ѥϳ ᴛⱡ ╥ ᶛӧ ẋ↔ ḓ ᾎʼ ἶἛ ́ụ ᴛἝᾅ ḓ ▀ḙ♠╖ᴛ ᴛⱡ ╥ ♣  

₉ụ⁄Ἄ Ṏᶜ Ữ╖ᴛ ϶ῷ ▓ᾋѱѻ. 

ὡ  Ц ҿΌ Ṩ ᵑ ́ụ Ѥ ♣ ♠╬ Ḣḹ╘ ᶔ ҵᶔ╙ Ợ↔ ⁴ Ṩ ₮ ὡװ╙ ♬ Ѥ 

ὡҿ Ḣᾏ╪‴ᾋѱѻ. Ӱּת  ᾎҍʺ ҵמ ᶔἌ ͙‰ө╘ ╪Ⱡ CAD ɒ Ҩ⁄ ӈ ͙ ♠ 

ҥ╪ ()⁄Ἄ Ṩ  ḓ ὡװ ♬Ṓᵑ ▫ҿ╖ᴛ  ὡ ▓ѻѤ Ợᾒ╙ ḛ˸ ⁴ ὡ  Ц ҿΌ 

╪‡ⱨ ₣ ♬װ♠ ҥ╪  Ṓ Ḣᾏ⁄ ᶘ╙ ▀╖ ᾋѱѻ. 

ᴛἝᾅ ♬ ḓ ˸♠⁄ ҍ  ᾐ ♪͐ Ḣᾏ⁄Ѥ CAD ҥ╪ ḽ╪ᾅ⁄Ἄ ♠ ḓ ♬װ♠ ἶἛ╙ ▫ҿ╖ᴛ 
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⁴ ‰ᴛӥ ̆ ∟ʺ ́ụ ᴛἝᾅ⁄ ⁷˺ ⁴ ἒ́Ṩ ᶛӧ Ѿ́⁄Ἄ ᾐ ᴛⱡ ת₅ּͥ⇔   ͎ᴹ 

Ṗᵊ╙ .ὡ ▓ᾋѱѻ ╙‫ 
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◑ 5.2.  

Ὕר Ợ  Ḑ ˵♅ Ḑ ╪♩ ■Ҽ ỵἘ  

3D›Ἁ 4D Ḑ 5Dᴘ ╧Ҽ: ♅ Ḑ ♩ר♅ ׇḅ  ở↑ 

ᵙἵᾅᵑ  ἒᶘӈ ᴛἝᾅʺ ӈ ∟ʺ ́ ụ ╪ẇ(͎ᵝ 5.1-8)╙ ̋ ́ ᶔ ѻ╛ Ѿ́Ѥ╖▓ ̆תּ ụ ḓ 

ꜙ ˸♠⁄ ⅝  ⅝ἵ ͎ᴹ⁄ ҍ  Ṗᵊ ֞Ѥ ὡװ ᵰˌ ṉὡᵑ ▫ҿ╖ᴛ ʺⱨ₡Ѥ ˦░ѱѻ. 

Ṉ╪Ϯ ᾈמẄ₮ ˉ╘ ᴛⱡ  ⅝ἵ╥ ♠ Ἓ╙ CAD ҥ╪ ḽ╪ᾅ⁄Ἄ ▫ҿ╖ᴛ  ὡ ▓ᾋѱѻ. 

CAD ᴛ͎ע⁄Ἄ ỸἛӈ גᶉ ᵚ ˌ Ѥ ּת₡ᶉ ᵙ В╙  ͝╪, Ўẋ, ᶔ♠, Ṩ  ḓ ͙  

Ḉג ╥ ὡ  ˃ ╖ᴛ ṉ Ӌѱѻ. 3D ּת₡ᶉ ᵙᵑ ͙ḙ╖ᴛ Ṗᵊ╙ -‫Ѥ ᴛἝᾅѤ ѻ╛ 6Ṩ(͎ᵝ 6.3

3)⁄Ἄ CAD ▬‰(BIM)⁄ ҍ  ▫Ἕ  ἒᶘ ѱѻ. Ṗᵊ Ω⁄ҵ Ḹל ḓ ἶἛṊᴛ ˌ ᵑ ᵠ ̆ 

͎ᴹ ⁴ CAD ɒ Ҩ ҥ╪ ḽ╪ᾅ⁄Ἄ ┬Ợ  ⅝ἵ╥ ὡᵑ ὡҵ ▓ᾋѱѻ. ͎ᴹ ╙‫ ᵑ ʺѫ ˭ Ѥ 

ױ╪  ᵰˌṉὡѤ ᴝ ἵᾅ ́ ụ╙  ᴛⱡ  ⅝ἵᵑ ♣  ᴛⱡ ╥ ́ ụ, ꜙ ˸ ♠ ḓ ₉ụ̓ ⁷˺ ͙ 

─  ͙ ʺ Ӌѱѻ. 

ӻגἌ 3D(CAD) ᶛҨ⁄Ἄ ӈ ҥ╪  ᶛҨ╘ 4D ḓ 5D ᴛ ᾎӇѤ Ựᴛ⇔ גḈ  ᴆ╪‡ᴛ 

ṒˆӋѱѻ. Ựᴛ⇔ ⁪  ἶἛ ᴆ╪‡╬ 4D(ᾎʼ) ḓ 5D(ẋ↔)⁄Ἄ 3D ͙ ♠ ҥ╪ Ѥ ⁪  Ṗᵊ ἶἛ 

˃╥ ἵᾅᴛ Ợ↔Ӌѱѻ. 

 4D Ѥ ⅝ἵ╥ 3D גḈ ⁄ ˠἒ ▬‰ ͙ʼ⁄ ҍ  ♬Ṓᵑ ʺ Ѥ גḈ  ♬Ṓ ᴆ╪‡░ѱѻ. 

╪ ҥ╪ Ѥ ▀♬╙ ́ ̆ ᴛⱡ ᵙ̕ ╙╬ג▐  Ѥ ҥ ὡ♠░ѱѻ 

 5D Ѥ ҥ╪  ɒ Ҩ╥ ѻ╛ Ѿ́ ◑╖ᴛ, ⅝ἵ⁄ ẋ↔ Ἓ╙ Ṓ₰ ѱѻ. ╪ᵑ  ͙ ♠ ♬Ṓ⁄ 

▫◓, ▬‰ ḓ ◑ẋ ẋ↔̓ ˉ╘ ◓ᶴ♠ ᶔ╪ ʺӇ‡ ˠἒ ̓♬⁄Ἄ ₉ụ ́ụ, ὡ╫Ἓ ṪἍ ḓ 

ẋ↔ ̕ᵙʺ ʺѫ ︡ѱѻ. 

ᴛⱡ  ̩  ͎ ᴹ╥ ẋ↔ ḓ 3D, 4D ḓ 5D ἶἛ ҥ╪ Ѥ ɒ Ӣ  ERP, PIMS -ᾎᾅ (֞Ѥ Excel -┬Ợ ҵ̯)╥ 

́ụ̓ ┬Ợ  Ḣᾏ╖ᴛ ἒᶘӇᶒ ˌṊ ͎ᴹ̓ ♣  ᴛⱡ  ₉ụ╥ ▫ҿ ∟ʺ ́ụ ḓ ₉ụ ́ ⁄ ᶛӎ 

Ợ↔Ӌѱѻ. 

5D ἳἘ Ḑ CAD›Ἁ ἳἘ ṓᵇ ʷⱥₓ͖  

╪♣ ◑(͎ᵝ 5.1-8)⁄Ἄ ἒᶘ  ˠἒ ᴛⱡ ╥ ꜙ ˸♠Ἄ ᵑ ▬Ἓ  ԅ, ᴛⱡ  ⅝ἵ╥ ʻ Ḹל⁄ ҍ  
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♠ ἶἛ ╘ ὡҿ╖ᴛ ὡ︡ ˞Ϯ CAD ἵ ≢‡⁄Ἄ Ⱡ̑ Ѥ ♠ ἶἛ Ợ‚ ⁄Ἄ ѱѻ. 

♣ ♠╬ ὡ▬‰ Ḣᾏ╘ ˁҶ̓ ˸♠▫ʺ ὡ  Ц ҿΌ ꜙ╪⁄ ἐ╖ᴛ ᾎӇ‡ ₣ ҵᶔ╙ ּתϱ 

30 Цʼ PDF (PLT) ֞ Ѥ DWG ₮ ˉ╘ Ӱּת  ᾏ╖ᴛ ṪἍ ⁴ ὡװ╙ ́ụ Ѥ Ḣᾏ░ѱѻ. 

╪ө╘ ♣ᶷ♠╬ ˿ ╙ ḕ ╖ᴛ ▫Ϯ ʻҵ͙ᵑ Ợ↔ ⁴ ⅝  ╙‚ ╥◓▫ ̓װ‰▬ 

♬ ѱѻ. ╪ Ḣḹ╘ Ữ҉  Яᴏ̓ ᾎʼ╪ ⅝  Ỏᵣ ῷѱג ἝṨ Ợ ⁄ ҍ  Ṋ  

⅝ ʺ╥ל ѱѻ.  

ױ╪  Ḣᾏ╖ᴛ Ḹ─ ἶἛ╙ ˺♬ Ѥ ҥѤ ᴛⱡ ╥ Ḹ─⁄ ӻג ᶒ ⁄Ἄ ᶙ Ҁּͥת ˢᵜ ὡ ▓ᾋѱѻ. 

֞  ᶛӧ ♬̓ ́ụ╪ ὡҿ╖ᴛ ╪ᴴ‡ּ͙ת ԅᶷ⁄ ╬♠ ₡ᵆᴛ ╬  Ṩ♬  ҥ╪ ʺ ḛỸ  ─ ╪ 

▓╖ᶒ, ╪Ѥ ˺̓♠╖ᴛ ᴛⱡ  ᾎʼ ḓ ẋ↔ ♬ ₡ᵆ⁄ ₅ ╙ Ḉ  Ợ ♣ ʺ ▐╙ ⱨ‒  ὡ 

▓ᾋѱѻ. 

CAD ҥ╪ ḽ╪ᾅ( ᵑ Ợ↔ Ѥ ᾐ Ḣḹ╘ ♠ ́ụ╙ ˭ ʼἵ ѱѻ. CAD ᶛҨ⁄Ἄ ⅝ἵ╥ 

ᶉ₡תּ ᵙ⁄Ѥ ּת₡ᶉ ᵙ В(͎ᵝ 6.3-3)╙  ▫ҿ╖ᴛ ́ụ ̆  ᾏ╖ᴛ ᾎ ˞Ϯ ϿṒЂ ὡ 

▓Ѥ ♠ ἶἛ╪ ╪Ḉ Ӈ‡ ▓ᾋѱѻ.  

ױ╪  ᾎϮᵙ₡⁄Ἄ ˸♠ ṨἌѤ CAD ἒ́▫⁄˭ ᴛⱡ  ⅝ἵ╥ ὡװ ḓ Ṩ  Ἓ⁄ ҍ  ҥ╪ ᵑ 

⅝ ѱѻ. ╪ ҥ╪ Ѥ ᾅ ᴆӥᾎ ᴛ ϿṒϿ˞Ϯ Excel, ERP ֞ Ѥ PMIS - ᾎᾅ  Ӯ ∟ʺ ́ụ 

ҥ╪ ḽ╪ᾅ⁄ ֹו♪ Ӌѱѻ. ╪ ᴛἝᾅѤ ꜙ ꜙ ̑ ᾏ♠╬ ⅝ ╖ᴛ ᾎ▬ ̆ Ώ̆ תּ ˍ(ᾎ▬▫)̓ ɣ ἒ 

֞Ѥ ἒ́ Ợ╥ ɣ ʺ ˸ ♠▫ ̓ ╥ ̓ Ѿ  ҍ ᴛ ᾎ▬Ӌѱѻ. ῷמѤ ▀Ữ♠╬ ᷾ѱ ╪Ἢ╙  ▫ҿ 

́ụ╙ ─  ̯ⱳ ӈ ╪ẇ(QTO)╪ ‡֒˭ ἛӇѤּת Ṓ⁴לѤ ʼѾ  ₉ᾎ░ѱѻ: 

 ̆ˍ - "1 ̓ ҿ▀  ̯Ἓ╖ᴛ ˠᶹ⁄ ѻᵐ ╙ ʺ ̆ ᾘᾋѱѻ." 

 ˠ ʺ(CAD) - "3 ╙ ʺ ᶔ 2 ̓ ̯Ἓ╪ ҿ▀ ѱѻ." ╪ ᶉᾎּתѤ ˸♠▫⁄˭ ᴛⱡ ╥ Ự 

CAD Ḳ♣╙ ṒЄѱѻ. 

 ♬͙ʺ ▫ҿ╖ᴛ ͎ᴹ  ḓ ́ụ╙ ὡ ѱѻ(ERP, PMIS, Excel) - "QTO ͋ ╪ ▓Ѥ Excel 

ᾅ ᴆӥᾎ (ERP, PMIS)ᵑ  ᴛⱡ ᵑ ᾒ ̆ Ự ╥ ̆ᵙṊ ᶹװ╙ ʺⱨ₮ ˸♠╙ 

ỸἛ ˳ᾋѱѻ" - "Ự ╥ ᶹװ╙ ʺⱨ₮ ˸♠╙ ỸἛ ˳ᾋѱѻ 
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͎ ˺̓ ᾅ  ҍ  Ữ▫ʺ ͎ᴹ  ͋ ╪ ▓Ѥ ╪ẇ ̯ⱳᴛ ṉ Ӌѱѻ: 

⅔ἲ   ̃ᵖ Ḓѹ 

₡Ḳף OST_Floors 3 

ᴀ OST_̯ ⱳ♠ ⁸ 3 

́Ѿ OST_Stairs 3 

˸♠▫╥ QTO ͋ ⁄ ӻג ἒ́▫ᴛṨ  CAD ɒ Ҩ╙ ▫ҿ╖ᴛ ͎ᴹ ̆ ᴝ ἵᾅ ́ ụ╖ᴛ Ṗᵊ╙ 

▫ҿ╖ᴛ ̏ Ѥ ᴛἝᾅ(͎ᵝ 5.1-8)ʺ ϥϮᶔ ѻ╛̓ ˉ╘ ˺̓ʺ ̆ˍ⁄˭ ♣ἾӋѱѻ: 

 

 

 

 

 

 

 

 

 

 

 ̆ˍ - "̆ᵡ√⅝, δ ᵤῷἌ Ḣ╙ ᶙ ˌ ⁴ת‒˳‡⅝." ͎ ᵙ̆ ╪ Ợ╪  .Ḵ ḙṓӋѱѻ ױ⁴ ╘

╪ ᾎϮᵙ₡Ѥ  ̆ˍ╪ ּסʻ♠╬ ӥḥ╙ ͙ҍ Ѥ ᾍ╬ Ѿ́⁄Ἄ ⁴ױ Ḵ ḙṓӉ ὡ ▓ᾋѱѻ. ͎ױϮ 

ᾒⱠᴛѤ ╪ױ  ᴛἝᾅʺ ᶒ  ֞Ѥ ᶙ ל ҿΌ ּתἶӉ ὡ ▓ᾋѱѻ. ₡ѥϳ⁄Ѥ ▫ҿ ͎ᴹ  ḓ ́ụ 

͋ ╪ ҵ░Ӈ‡ Ữ҉  ᾎʼ╪ ˢᵙҚ ҿ╙ ᶙ Ṫ ᵣ⁄ ₰ᴮ  ὡ ▓ᾋѱѻ. ͎ᴹ  ͋ ╙  ὡװ╙ 

▫ҿ╖ᴛ ὡ︡ ᶔ ́ ụ ḓ ♬ ἶҵʺ ẙפֿג Ỏᵣ ῷѱג ╬♠ ⅝ἵᵑ ἵ ╖ᴛᾬ ₡ᵆ ̋ ѫἛ╙ ⁴ת 

ᴛⱡ  ẋ↔╙ ᶘ ̆ ♬ ˭ ʺ  ὡ ▓ᾋѱѻ. 

  ⅔ἲ ṓᵇ Ḓѹ ѻ⌐҆ ʷ˳.  Ẉ↑ 

    ₡Ḳ531 ף!ı± 3 261!ǵ0ı± 74!111!ǵ 

    ᴀ 4ˌ 3 3561!ǵ0ˌ. :!911!ǵ 

    ́ Ѿ 2ˌ 3 5-411!ǵ0ˌ. 9!711!ǵ 

˾: - - - 92!511!ǵ 
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CAD ᾎᾅ ⁄Ἄ 3D ᶛҨ╙ ỸἛ  ԅ ╛⁄ ♬ ṨἌ╥ ⅝̯ Ợ ╙ ̆ᴎ ̆(ᾒⱠᴛѤ ῷֹו 

ӥᶹּתᵣ) ⅝ἵ ͎ᴹ╥ ╪ᵒ, ᾏṊ▫ ḓ Ṫᵆ ἶἛ╪ ♬ ͎ᴹ ḓ מᾅ╥ ̯ⱳ₮ ▀ Ѥ 

ᵰˌ ṉὡ ᴛ ἒ♬Ӈ‡ ▓╖ᶔ ♠ ἶἛ╙ ʺ ṉ  ′╪ ▫ҿ╖ᴛ ♬ ᾎᾅ ╖ᴛ 

♣Ἶ  ὡ ▓ᾋѱѻ. 

CAD ⁄Ἄ ♠ ἶἛ╙ Ợ‚ ╪ẇ ᴛ ▫ҿ ᶔ ˌṊ ▬‰ ḓ ♣  ᴛⱡ  ẋ↔⁄ ҍ  ᾐ 

ҥ╪ ᵑ ᾐἶ ˭ ́ .ὡ ▓ᾋѱѻ(͎ᵝ 5.2-1 ⱳ) ╙‫ ụ ᴛἝᾅ ֞ Ѥ ́ ụ ᾎᾅ ⁄Ἄ ᴛⱡ  Ṗᵊ╪ 

▓Ѥ CAD ▀ᵣ ‰ҥ╪ ᶔ ᾐ ṉ˿ Ợ ╙ ̆ ᴎ ⁴ ˸ ♠╙ ᾐἶ ˭ ѻᾎ ́ ụ  ὡ ▓╖ḃᴛ ╪ ╥ 

ᶛӧ ́ụ⁄Ἄ и╘ ♬ Ἓ̓ ▀̕Ἓ╙ Ṓ◑  ὡ ▓ᾋѱѻ. 

 

͎ᵝ 5.2-1 CAD ╪ẇ ֞Ѥ ҥ╪ ḽ╪ᾅ╥ Ṗᵊ ἶἛ  ╪ ˸♠⁄ ▫ҿ╖ᴛ ░ᴏӇḃᴛ  

ᴛⱡ  ẋ↔╙ ּסᾎ ́ụ  ὡ ▓ᾋѱѻ. 

▫ṕ ᴛⱡ ╥ ṓ◌Ἓ╪ ּשʺ ⁄ ӻג ♣  ₉ụ╙ ́ ụ ױ╪ ̆  ᾎϮᵙ₡(͎ᵝ 5.2-1)⁄Ἄ ᴛⱡ ╥ 

 ẋ↔╙ ṪἍ Ѥ ˦╘ ♬Ṓ⁄ ░ʻ  ╥Ợ˺♬╙ ─  ᾔ ҵ̯ʺ Ӈ‴ᾋѱѻ.  

https://datadrivenconstruction.io/book/?utm_content=2Bko
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 ἡ ‡╥ '▫ṕ ᴛⱡ ᵑ  җ ᵤ╘ ʺ  (2024)' ⁷̯[20]⁄ ӻᵎᶔ, ἐҵ♠╬ 

͙‰ө╘ ҥ╪  ṪἍ╙ Ӱּת  ╪ѱἨ Ẅ⁄ ♠͏♠╖ᴛ ⁴ ̓˞ ♬Ṓᵑ Ợ↔ ⁴ ˺̓ᵑ 

₉ ̆ ♠ ̆ ▓ᾋѱѻ. ⁷̯⁄ ӻᵎᶔ җ ᵤ╘ ἵ┬₅⇔-ל▫ʺ ἒ́ᵑ ᾎ▬ ͙ ♣⁄ 

ᾎ◑ ҿ ╙ ₉ ̆ Ữ‰♠ ᾒ  ʺѫἛ╙ ʺ ͙ ─  Ẍҥ╪  ṪἍ╙ ♠↔ ̆ ▓Ѥ 

˦╖ᴛ Ϯ Ϲᾋѱѻ. ╪Ѥ ͙Ⱶ ᴛⱡ  ᵙ₡╥ ҥ╪  ≢‡ ↕ᾅ()ᵑ ṪἍ ⁴ ҀἛ  

ὡ ▓ᾋѱѻ. ֞ , 79%╥ ἵ┬ ⇔₅▫ʺ ᴛⱡ  Ἓ̓ᵑ ʺ ̆ ᾒᾎʼ ⇔₅ ╥Ợ˺♬╙ 

∟תּ ͙ ─  'ˆᴏ ' ₉  ṪἍ╙ ̯ ̆ ▓ᾋѱѻ. 

ҍ╥ ̓♠╬ ˠἒ ᴛⱡ  ̕ᵙѤ ἒ́╥ ᶛӧ Ѿ́₮ ἒ́⁄ ἐ Ѥ ᴛἝᾅ⁄Ἄ ҍװ╥ ♬Ṓᵑ 

ᵙ ḓ ṪἍ Ѥ ˦̓ ṬʺṪ╥ ́̕⁄ ▓ᾋѱѻ.  ҥ╪  ≢‡ ↕ᾅ, ▫∟ ́ụ, ₉  ᶛҨ ḓ ͙́ ᾋ ╙ 

Ợ↔ ᶔ ́ ụ╥ ─ ╙ ἵ  ὡ ▓╙ Ỏᵣ ῷѱג ἒ́ ͙ Ѿ́⁄Ἄ ᴛⱡ  ╪Ёᾗ⁄ ҍ  ♠ר♣ 

˺♬╙ Ͽᵜ ὡ ▓ᾋѱѻ. ╪ ╥ 9Ṩ⁄ἌѤ ́ ụ╙ Ṓ₰ Ѥ ҥ╪  ≢‡ ↕ᾅ ₮ ₉  ɒ Ҩ⁄ ҍ  ▫Ἕ  

ἒᶘ ѱѻ. 

˸♠Ἄ ▬Ἓ⁄ ⅝  CAD ᴛⱡ  ⁄Ἄ ⅝ἵ╥ ♠ ᵰˌṉὡᵑ ▫ҿ╖ᴛ ʺⱨ₡Ѥ ▬‰╘ ͎ᴹ  ҵ̯ 

QTO (ὡװ ụ )╥ ҵ∑╖ᴛ ὡ Ӌѱѻ. QTO ҵ̯Ѥ CAD ҥ╪ ḽ╪ᾅ⁄Ἄ ỸἛӈ Ợ‚ ḓ ╪ẇ╙ 

Ợ↔ ⁴ ὡ ⅝ἵ ᾏṊ▫ ֞Ѥ ⅝ἵ ἶἛ ᵰˌṉὡᵑ ͙ר╖ᴛ ᶛӧ ᴛⱡ  ˌ ᵑ ͎ᴹ Ѥ Ḣᾏ╖ᴛ 

▬ҿ ѱѻ. 

QTO Ὕר ╧ ₓ : ἳἘṇᴘ ᴘ♬  Ң╧  ͋ᴶ ͖ 

ˠἒ⁄Ἄ ὡװ ụ (QTO)╘ ᴛⱡ ᵑ ᾒ Ѥ ҥ ⅝  ⅝ἵ╥ ὡװ╙ Ѥ ᴛἝᾅ░ѱѻ. ᾒⱠᴛ 

QTO Ѥ PDF ᶷἌ, DWG ҵᶔ, Ӱּת  CAD ᶛҨ Ӯ ѻ‚  ἵᾅ⁄Ἄ ҥ╪ ᵑ ὡ︡ Ѥ ḙὡ▬‰╖ᴛ 

בֿ ӇѤ ˿↕ʺ ᵤᾋѱѻ. 

CAD ҥ╪ ḽ╪ᾅ⁄Ἄ  ҥ╪ ᴛ ▬‰  ԅ QTO ᴛἝᾅѤ ᵠ, ♬ᴑ, ͎ᴹ  ḓ ︡́ ▬‰╥ 

ᾎ ᾅᴛ ᾒ Ӌѱѻ. ᶛҨ ⅝ἵѤ מᾅ, Ḹל ḓ ┬ ╥ ᵰˌṉὡ⁄ ӻג ἐ ӈ  Ṩ , ᶔ♠, ͝ ╪ ֞Ѥ 
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ὡװ♬ ╘ˉ ̓װ♠ ἶἛ╪ ́ụ ᴛֹו⁄ ӻג ⅝–Ӌѱѻ(͎ᵝ 5.2-2 ⱳ).  

 

͎ᵝ 5.2-2 ҥ╪  ͎ᴹ  ḓ ᵠ╘ ҥ╪ ḽ╪ᾅ₮ ҥ╪  ≢‡ ↕ᾅ⁄ ʺ◑ ᵤ╪ ♠↔ӇѤ 

͙ѫ░ѱѻ. 

QTO( ᵠ ḓ ͎ᴹ ) ᴛἝᾅᵑ  ҥ╪ ᵑ ́ ̆ Ợ‚╙ ▬Ἓ ᶒ ˸♠, ̯ᵰ ḓ ▬‰ ▀♬╙ 

́ụ ͙ ─  ░ᴏ ♬Ṓᵑ רẋ  ὡ ▓ᾋѱѻ. QTO╥ ͙ṕ╘ ♬ӈ ἶἛ╥ ┬ Ṋᴛ ⅝ἵᵑ Ṫᵆ Ѥ 

˦░ѱѻ. ʻ ⅝ἵ ֞Ѥ ⅝ἵ ͎ᴹ⁄ ҍ ᵰˌṉὡʺ ἐ ♬ ♠װ♬ ҉  Ӌѱѻ. ₉ᵑ ө‡ 

 ͚╧ ἳἘ(⁷Ἅ - Ḉ  Ѿ─) 

 ᶑ♅ ἳἘ(Ἅ̆Ṓӥ ▬‰ - ḢḈ  Ѿ─) 

 ṥ  ἳἘ( ᵙ  ▬‰ - ░ḢḈ  Ѿ─) 

 Ὕר ἳἘ(  - ˌ҉) 

ᶉ₡תּ ᵙᵑ ͙ḙ╖ᴛ ὡ ♠╖ᴛ ỸἛӈ ♠ Ἓ Ω⁄ҵ Ἰᾒ, ἒ , Ṓ̕ ֞Ѥ ⇔Ἶ╙ ̆ᴎ  Ṓ♬ ˃╬ 

₡Ḳ׳ ́ὡ(͎ᵝ 5.2-12, ₉: ᶹᵆ ḓ ἒ ╥ ˿↕ 10%ŋ  ἒᶘ Ѥ 1.1)ʺ QTO ͎ ᴹ   ́ụ⁄ ♠↔ӇѤ 

˿↕ʺ ᵤᾋѱѻ(͎ᵝ 5.2-12 ⱳ). ╪ᵑ  ᾒⱠ ▫◓ ἵẋװ╙ Ṓѻ ♬ ˭ ₉ ̆ ˠἒ ◑⁄Ἄ 

▫◓ Ṩⱴ̓ ̓■ ◓̆ᵑ ᶛӎ Ḣּת  ὡ ▓ᾋѱѻ. 

▫ҿ ӈ ὡװ ụ  ᴛἝᾅ(QTO)Ѥ ♬  ́ụ ḓ ˸♠╙ ỸἛ ̆, ʋ  Ợ‚ ᴛἝᾅ⁄Ἄ װ

╬♠ ₡ᵆᵑ ת╪̆, ▫◓╥ ̓■ ֞Ѥ ̓ἵ לᶷ╙ Ḣּת Ѥ ҥ ὡ♠░ѱѻ. 
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QTO ᴛἝᾅ╥ ₉ᴛ, CAD ҥ╪ ḽ╪ᾅ⁄Ἄ ♬ ̆ᵙ, ⅝ἵ מᾅ⁄ ҍ  ⅝ἵ ┬ Ṋ Ṗᵊ╥ ╪ẇ 

Ợ‚╙ ᾎ ‒ Ѥ ▀ḙ♠╬ ˿↕ᵑ ̆ᴎ  Ṓ˳ᾋѱѻ. CAD ᴛⱡ  Ṉ ̆ᵙ()⁄Ἄ ᶛӧ ᴛⱡ  

⅝ἵᵑ ┬ Ṋᴛ ͎ᴹ ̆ ʻ ┬ ⁄ ҍ  Ṗᵊ ἶἛ╙ ⅝– ⁴ ˺̓ᵑ QTO Ṗᵊ ╪ẇ (͎ᵝ 5.2-3)ᴛ 

ᾎ  Ṓ˳ᾋѱѻ(͎ᵝ). 

▀ḙ♠╬ CAD ᴛⱡ ╥ ₉(͎ᵝ 5.2-3)⁄Ἄ CAD ҥ╪ ḽ╪ᾅ Ͽ╥ ᶛӧ Ṉ ̆ᵙ ⅝ἵѤ Ṉ ┬ Ṋᴛ 

͎ᴹ Ӈ‡ ▓╖ᶒ(₉: "Lamelle 11.5", "MW 11.5" ḓ "STB 20.0"), Ḉ  Ѿ─ Ẅᴛ ◄ ♬╥ӈ Ṗᵊ ἶἛ╙ 

  .ᾋѱѻ▓ ̆תּʺ

ἒ́▫₮ ́ụ ♣ᶷʺ Ợ╪╥ ♪♩⁄ ▓Ѥ ̕ᵙ▫╥ ᶜ Ѥ ἐ  ̆ᵙ⁄Ἄ ⅝ἵ ┬ Ṋᴛ ▫ҿ ӈ 

Ṗᵊ ╪ẇ╙ ˦ ‫Ѥ ░ѱѻ. ♬ ᴛⱡ Ỏᵣ ῷѱג ┬Ợ  ɒ Ҩ ̯ ⱳᵑ ̋ ѻᵐ ᴛⱡ בֿ ⁄ҵ ♠↔  

ὡ ▓Ѥ Ṓ ♠╬ ᴛҵ ᵦ╪א. ╪ᵑ  ♪͐ Ḣᾏ╙ ◑  ὡ ▓̆ ַאṓӈ Яᴏ ′╪ ҥ╪ ᵑ 

◓Ợ↔  ὡ ▓ᾋѱѻ. 

ϱ ὡתּ  Ц ҿΌ ṉ ♣ ╘Ώ תּ ╬ ὢᴐӈ Ӱ▫╪Ў ₮ ˸♠ʺ ʺ ▫ᵑ ө̆ ꜙ╪ ֞Ѥ PDF -

ҵᶔ╥ ᶛӧ ἐ╙ Ἕᾔ ˭ ♬ Қ ᾎҍѤ ּתϹᾋѱѻ. ╪Ⱡ ʻ ⅝ἵ╥ Ữ╪ ▫ҿ╖ᴛ 

́ụӈ ♠ ἶἛ⁄ ֹ⁷ ♪ו˺ӇѤ 3D -ɒ Ҩᵠ╪ ˌḛӇᶔἌ ♠ ḓ QTO ὡװ╙ ˺♬ Ѥ 

ᴛἝᾅʺ ▫ҿ Ӈ‴ᾋѱѻ. 

 

͎ᵝ 5.2-3 ᴛⱡ ⁄Ἄ QTO Ṗᵊ ḓ ὡװ ἶἛ╙ ʺⱨ₡ᴎᶔ ᴛⱡ  ⅝ἵᵑ ͎ᴹ ̆ 

ᵠ ‒ ѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko
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╪ ₉⁄ἌѤ " ᴛⱡ ⁄Ἄ Ṉ╥ Ḹלᵑ ἐ ̆, ᶛӧ ⅝ἵᵑ ┬ Ṋᴛ ͎ᴹ ̆, Ṗᵊ ἶἛ⁄ ҍ  

♬Ṓᵑ ̯ⱳ ӈ  ᾏ╖ᴛ Ⱡᾎ" ⁴ ὡᾕ ᶘ╥ ѻᵐ ♣ᶷʺʺ ╪ ᵑ ẋ↔, ᶹᵆ, ▬‰ ▀♬ ḓ ͙  

ẋּנѱᾅ Ợᴗ╥ ́ụ⁄ Ợ↔  ὡ ▓ҵᴜ Ѥ ˦░ѱѻ(͎ᵝ 6.1-3:).  

CAD ҥ╪ ╥ ὅ♠╬ Ἓ╖ᴛ ╬   ₡ѥϳ ᶛӧ ♣ᶷʺʺ CAD ҥ╪ ḽ╪ᾅ⁄ ֹו♪  Ἕᾅ  ὡ ▓Ѥ 

˦╘ ῷѷѱѻ( Ἕᾅ ᶷⱠ⁄ ҍ  ╪┬₮ ˺ ╘ ╪ ╥ ⁴Ἑ Ḵ  ṨṪ⁄ ▫Ἕ  ἒᶘӇ‡ ▓ᾋѱѻ). 

ӻגἌ ᵤ╘ Ợזө╪ ˌḢ  BIM ḓ ὅ  BIM [63]╥ ˌШ╙ ͙ḙ╖ᴛ Ѥ ♣ᶷ BIM ҵ̯ᴛ ♣ ‒ 

ѱѻ. ♣ᶷ BIM ҵ̯ᵑ Ợ↔ ˞Ϯ CAD ἵ ≢‡ ˿⁄Ἄ ֹו♪ ▬‰  ԅ, ὡҿ ╬ ╪ᾅ ֞Ѥ 

ἵ ≢‡ ▫ҿ  Ợ↔ ⁴Ṩ⁄ ӻג QTO(ὡװ ụ ) ˺̓ʺ ӈ ╪ẇ╙ ѻ‚  Ḣᾏ╖ᴛ ỸἛ  ὡ 

▓ᾋѱѻ.  

₉ᵑ ө‡, CAD(BIM) ἵ ≢‡╥ Ợ↔▫ ╬ ╪ᾅᵑ Ợ↔ ᶔ – 17 ˌ╥ ▬‰(Ḳ  ᵚ)ᵣ ὡ ᶔ 

Ϯ Ợ↔▫Ѥ CAD(BIM) ἵױ͎ .ὡ ▓ᾋѱѻ(͎ᵝ 5.2-4) ╙‫ ╙ẋӈ Ṗᵊ ╪ẇר ≢‡╥ ᶛҨ ̯ⱳ₮ 

͙ѫ╙ ◄ ╪ ̆ ▓‡‒ ѱѻ. 

ᴛ͎ע ӥϮ CAD ᴛ͎ע Ͽ ͎ױ╬ ḓ API ҵ̯ᵑ  ▫ҿ ᵑ ♠↔ ᶔ Ṗᵊ ╪ẇ╙ ͙‫ 

─  ὡҿ Ѿ́ʺ ת‡өּתᵣ, Ợ↔ Ѥ ג╪ẄױᵙϮ ҵ̯⁄ ӻ150~40 ג ӥᵑ ▬Ἓ ╥ת ‒ ѱѻ: 

 IfcOpSh(ˉḟ  BIM) ֞Ѥ Dynamo IronPython( ὂ  BIM) - – 40  ӥᵣ╖ᴛ CAD ᾏ ╥ת

֞Ѥ CAD ᴛ͎ע⁄Ἄ QTO ╪ẇ╙ ʺⱨ₤ ὡ ▓ᾋѱѻ. 

 IFC_js(x  BIM) - IFC ɒ Ҩ⁄Ἄ Ḣҍ  ἶἛ╙ ᴎᶔ – 150 ⅝ ʺӥ ╥ת ѱѻ. 

 ╩ ╧ᾂ CAD Ҳ̬(BIM) - ᵡ↕ᾅ ᵚ 17 Ḵ╖ᴛ ҿ▀  ˺̓ᵑ ὡҿ╖ᴛ .ὡ ▓ᾋѱѻ ╙‫ 



 

ὡװ ụ  ḓ ˸♠ ḓ ▀♬ ▫ҿ ỸἛ   |   

 

 

 

 

͎ᵝ 5.2-4 CAD (BIM ̕ᵙ▫Ѥ 40~150 ↔ӥ ֞Ѥ ὡᾕ ˌ╥  ░ᴏ╙ Ợ ╥ת ⁴ QTO 

╪ẇ╙ ỸἛ ѱѻ.  

˺̓Ѥ ҿ▀ ѱѻ. ⅝ἵ ͎ᴹ⁄ ҍ  Ṗᵊ ἶἛ╪ ▓Ѥ ̯ⱳ ӈ ╪ẇ░ѱѻ. ┬▀  ╪♩╘ ╬ˠẋ₮ 

Ợ↔▫ʺ ⅝̯ Ѥ ͙ὥ ♣ᶷἛ ὡר░ѱѻ(͎ᵝ 5.2-4 ⱳ). Ṗᵊ╥ ὡҿ ὡ︡̓ ̕ᴐ ⁴ ᾐ ҵ̯Ѥ 

QTO ᴛἝᾅ╥ ἶҵᵑ ˭ и╪̆ ₡ᵆ ʺѫἛ╙ ש⁴ּׁתѱѻ. ╪ױ  ҵ̯ᵑ Ợ↔ ᶔ ᴛⱡ  

ᶛҨ⁄Ἄ ֹו♪ ҥ╪ ᵑ  ὡ ▓╖ḃᴛ ̓˞ ᴀ ҵᶔ⁄Ἄ Ṗᵊ╙ ὡҿ╖ᴛ ѻᾎ ́ụ  ⅝ʺ 

′ᾋѱѻ. 

https://datadrivenconstruction.io/book/?utm_content=2Bko

