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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʡ ʜʦʩʣʽʜʥʘ ʙʘʟʘ 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʽʤ. ɻ.ɺ. ʂʘʨʧʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ 
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ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ

ʪʘ ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʤʽʢʨʦʘʥʘʣʽʟ

ʉʢʘʥʽʚʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ

Zeiss EVO 40XVP 

ʽʟ EDX ULTIM MAX ʪʘ EBSD-ʩʠʩʪʝʤʘʤʠ

https://www.ipm.lviv.ua/collective_use_center.php

ʎɽʅʊʈ ʂʆʃɽʂʊʀɺʅʆɻʆ ʂʆʈʀʉʊʋɺɸʅʅʗ ʅɸʋʂʆɺʀʄʀ ʇʈʀʃɸɼɸʄʀ 

ʌʄɯ ʅɸʅ ʋʂʈɸɰʅʀ

ʉʢʘʥʽʚʥʠʡʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ

Zeiss EVO-MA10

ʟ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʘʥʘʣʽʟʫʽʟ EDX X-MAX

Oxford Instruments

https://www.ipm.lviv.ua/collective_use_center.php
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ʃʘʙʦʨʘʪʦʨʽʷ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ 

ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ

ʈʦʟʨʠʚʥʘ ʤʘʰʠʥʘ EU-20 (20 ʪ)

https://www.ipm.lviv.ua/department/department_id=12.php

ʄʘʷʪʥʠʢʦʚʠʡ ʢʦʧʝʨ ʀʆ-5003

https://www.ipm.lviv.ua/department/department_id=12.php
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ʃʘʙʦʨʘʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʦʟʽʡʥʠʭ 

ʪʘ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʽʚ ʫ 

ʩʽʨʢʦʚʦʜʝʥʴʚʤʽʩʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ

ʂʨʝʜʦʣʘʙʦʨʘʪʦʨʽʾ: ɼʦʩʣʽʜʞʝʥʥʷʢʦʨʦʟʽʾ,ʪʨʠʙʦʢʦʨʦʟʽʾʪʘʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʦʛʦ

ʨʫʡʥʫʚʘʥʥʷʤʝʪʘʣʽʚʪʘʩʧʣʘʚʽʚʫʚʠʩʦʢʦʘʛʨʝʩʠʚʥʠʭʩʝʨʝʜʦʚʠʱʘʭʱʦʤʽʩʪʷʪʴʩʽʨʢʦʚʦʜʝʥʴʚ

ʫʤʦʚʘʭʥʦʨʤʘʣʴʥʠʭʪʘʧʽʜʚʠʱʝʥʠʭʪʝʤʧʝʨʘʪʫʨʠʪ̔ʠʩʢʫ.

ʋʣʘʙʦʨʘʪʦʨʽʾʚʠʢʦʥʫʶʪʴʩʷʚʠʧʨʦʙʫʚʘʥʥʷʟʨʘʟʢʽʚʥʘʢʦʨʦʟʽʶ,ʪʨʠʙʦʢʦʨʦʟʽʶ,ʢʦʨʦʟʽʡʥʝ

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ,ʢʦʨʦʟʽʡʥʫʚʪʦʤʫ,ʮʠʢʣʽʯʥʫʪʘʩʪʘʪʠʯʥʫʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ,ʥʘʚʦʜʥʶʚʘʥʥʷ,

ʤʝʭʘʥʽʯʥʽʚʣʘʩʪʠʚʦʩʪʽʚ ʘʛʨʝʩʠʚʥʠʭʩʝʨʝʜʦʚʠʱʘʭ,ʱʦʤʽʩʪʷʪʴʩʽʨʢʦʚʦʜʝʥʴʪʘ̔ ʥʰʽ

ʘʛʨʝʩʠʚʥʽʢʦʤʧʦʥʝʥʪʠʚʫʤʦʚʘʭʥʦʨʤʘʣʴʥʠʭʪʘʧʽʜʚʠʱʝʥʠʭʪʝʤʧʝʨʘʪʫʨʠʪ̔ʠʩʢʫ.

ʃʘʙʦʨʘʪʦʨʽʷʧʨʘʮʶʻʫʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʦʤʫʽʥʩʪʠʪʫʪʽʽʤ. ɻ.ɺ. ʂʘʨʧʝʥʢʘʅɸʅʋʢʨʘʾʥʠʥʘʙʘʟʽ

ʚʽʜʜʽʣʫʢʦʨʦʟʽʾʪʘʧʨʦʪʠʢʦʨʦʟʽʡʥʦʛʦʟʘʭʠʩʪʫ,ʽ̒ ʻʜʠʥʦʶʣʘʙʦʨʘʪʦʨʽʶʚʋʢʨʘʾʥʽ,ʜʽʷʣʴʥʽʩʪʴ

ʷʢʦʩʾʧʨʷʤʦʚʘʥʘʥʘʚʠʨʽʰʝʥʥʷʥʘʫʢʦʚʦ- ʪʝʭʥʽʯʥʠʭʪʘʧʨʠʢʣʘʜʥʠʭʧʠʪʘʥʴʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ

ʤʝʪʝʨʽʘʣʽʚʫ ʚʠʩʦʢʦʘʛʨʝʩʠʚʥʠʭʩʽʨʢʦʚʦʜʥʝʚʠʭʩʝʨʝʜʦʚʠʱʘʭ. ɺʦʥʘʦʙʣʘʜʥʘʥʘ

ʦʨʠʛʽʥʘʣʴʥʠʤʠʫʩʪʘʥʦʚʢʘʤʠʜʣʷʚʠʟʥʘʯʝʥʥʷʦʧʦʨʫʤʘʪʝʨʽʘʣʽʚʢʦʨʦʟʽʡʥʦʤʫ

ʨʦʟʪʨʽʩʢʫʚʘʥʥʶ,ʢʦʨʦʟʽʡʥʽʡʚʪʦʤʽʪʘʪʨʠʙʦʢʦʨʦʟʽʾʚʪʘʢʠʭʩʝʨʝʜʦʚʠʱʘʭ.
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ʇʦʣʽʨʫʚʘʣʴʥʦ-ʰʣʽʬʫʚʘʣʴʥʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ ʜʦ ʚʠʧʨʦʙ

Struers labo 5 ʇʐɺ-12

Jeol JFC-1600 

ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʥʘʧʠʣʶʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʪʠʧʫ

Retsch ʈʄ 100

ʧʣʘʥʝʪʘʨʥʠʡ ʢʫʣʴʦʚʠʡ ʤʣʠʥ
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6

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʭ

ʜʦʩʣʽʜʞʝʥʴ

ʄʽʢʨʦʪʚʝʨʜʦʤʽʨ ʇʄʊ-3ʄ

ʆʧʪʠʯʥʽ ʤʽʢʨʦʩʢʦʧʠZeiss Stemi 2000-C

ʪʘ ʄɽʊɸʄʈɺ-21

ʇʨʠʣʘʜʠ ʊɹ-2109 ʪʘ ʊʂ-2  ʜʣʷ ʚʠʤʽʨʫ 

ʪʚʝʨʜʦʩʪʽ ʤʝʪʦʜʦʤ ɹʨʽʥʝʣʣʷ ʪʘ ʈʦʢʚʝʣʣʘ.

ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ "Epiquantñʜʣʷ

ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʬʘʟʦʚʦʛʦ ʘʥʘʣʽʟʫ

ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ

ɺʅ200-ʊ

ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ Neophot-21 
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ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ

ʧʦʚʝʨʭʥʽʤʘʪʝʨʽʘʣʽʚ

ʇʨʦʬʽʣʦʤʝʪʨʠ ʤʦʜʝʣʝʡ çʂʘʣʠʙʨ ʉ-265è ʪʘ 170621

3D-ʧʨʦʬʽʣʦʤʝʪʨ  ñMICRON-ALPHAò ʄʽʢʨʦ/ʥʘʥʦʪʚʝʨʜʦʤʽʨ ñMicron-gammaò

ʇʨʦʬʽʣʦʤʝʪʨ-ʧʨʦʬʽʣʦʛʨʘʬ 

HANDYSURF 50
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ɼʠʬʨʘʢʪʦʤʝʪʨ ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ɼʈʆʅ 3.0

ɽʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ

ʘʥʘʣʽʟʘʪʦʨ çEXPERT 02Lè

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫʤʘʪʝʨʽʘʣʽʚ
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʪʝʥʜ

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

(ʤʽʮʥʽʩʪʴ, ʚʠʪʨʠʚʘʣʽʩʪʴ,

ʮʠʢʣʽʯʥʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ)

ʽ ʬʽʟʠʯʥʠʭ (ʧʠʪʦʤʠʡ 

ʝʣʝʢʪʨʦʦʧʽʨ) ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʽʚ  ʫ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.

ʈʦʟʨʠʚʥʘ ʤʘʰʠʥʘ ʈ-0,5 ʈʦʟʨʠʚʥʘ ʤʘʰʠʥʘ ʋʄɽ-10ʊʄ

ʋʥʽʚʝʨʩʘʣʴʥʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʘ 

ʫʩʪʘʥʦʚʢʘ ʉɺʈ-5 

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙ

OmniTest 5

ʋʥʽʚʝʨʩʘʣʴʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʘ ʤʘʰʠʥʘ

ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʟʪʷʛ, 

ʨʦʟʨʠʚ, ʩʪʠʩʢ, ʟʛʠʥ, ʘʜʛʝʟʽʶ ʪʘ ʽʥʰʽ.
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ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ 
ʚʪʦʤʥʠʭ ʚʠʧʨʦʙ ʟʘ ʫʤʦʚ 
ʮʠʢʣʽʯʥʦʛʦ ʨʦʟʪʷʛʫ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʧʨʦʙ
ʥʘ ʪʨʠʚʘʣʫ ʤʽʮʥʽʩʪʴ 

(ʩʧʦʚʽʣʴʥʝʥʝ ʨʫʡʥʫʚʘʥʥʷ)

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʧʨʦʙ ʥʘ ʪʨʠʚʘʣʫ ʤʽʮʥʽʩʪʴ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 20é900Áʉ ʫ ʙʝʟʤʘʩʣʷʥʦʤʫ ʚʘʢʫʫʤʽ

ʘ
ʙ

ʚ

ʋʩʪʘʥʦʚʢʠ ʜʣʷ
ʚʠʧʨʦʙ ʥʘ ʤʘʣʦʮʠʢʣʦʚʠʡ ʯʠʩʪʠʡ ʟʛʠʥ ʚ ʰʠʨʦʢʦʤʫ 
ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʜʽʘʧʘʟʦʥʽ: 20é600Áʉ (ʘ) ʪʘ -
196é20Áʉ (ʙ) ʪʘ ʥʘ ʚʪʦʤʫ ʟʘ ʮʠʢʣʽʯʥʦʛʦ ʨʦʟʪʷʛʫ ʟ 
ʘʩʠʤʝʪʨʠʯʥʠʤ ʮʠʢʣʦʤ (ʚ).

ʄʘʰʠʥʘ ʜʣʷ ʚʠʧʨʦʙ ʥʘ 

ʤʘʣʦʮʠʢʣʦʚʠʡ ʯʠʩʪʠʡ ʟʛʠʥ ʫ 

ʚʘʢʫʫʤʽ ʪʘ ʛʘʟʦʚʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ (Ar, He, N2).
ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʮʠʢʣʽʯʥʫ ʚʪʦʤʫ 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʨʘʟʢʽʚ ʟ ʛʣʘʜʢʦʶ ʧʦʚʝʨʭʥʝʶ

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ 

ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʛʠʥʦʤ

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʦʟʪʷʛʦʤ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙ

ʇʝʨʝʥʦʩʥʠʡ ʦʧʪʠʢʦ-ʮʠʬʨʦʚʠʡ ʩʧʝʢʣ-

ʢʦʨʝʣʷʪʦʨ ʫ ʩʢʣʘʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʽʣʷ 

ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʥʘʧʨʫʞʝʥʴ ʚ ʪʨʫʙʯʘʩʪʠʭ 

ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚ ʚʘʢʫʫʤʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ

ʇʝʯʽ ʜʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ: ʉʅʆʃ 6,7/1300;ʉʅʆʃ 1,6.2,5,1/9-ʀɿ ʪʘ ʉʅʆʃ 0,35



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʋʩʪʘʥʦʚʢʘ 

ʜʣʷ ʪʝʨʤʦʜʠʬʫʟʽʡʥʦʛʦ ʙʦʨʫʚʘʥʥʷ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʨʤʦʜʠʬʫʟʽʡʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʟ ʧʦʨʦʰʢʽʚ 

ʫ ʚʘʢʫʫʤʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ

ʝʣʝʢʪʨʦʣʽʪ

ʦʢʩʠʜʥʠʡ ʰʘʨ

ɻʘʟʦʪʝʨʤʽʯʥʝ

ʧʦʢʨʠʪʪʷ

ʆʩʥʦʚʘ

ʇ
ʣ
ʘ
ʟ
ʤ
ʦ
ʚ
ʠ
ʡ
 
 
ʨ
ʦ
ʟ
ʨ
ʷ
ʜ

ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʧʣʘʟʤʦʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʦʢʩʠʜʫʚʘʥʥʷ: 

ʘïʝʣʝʢʪʨʦʣʽʪʥʘ ʢʦʤʽʨʢʘ: 1ïʨʦʙʦʯʠʡ ʝʣʝʢʪʨʦʜ; 

2ïʝʣʝʢʪʨʦʣʽʪ; 3ïʚʘʥʥʘ; 4ïʢʦʥʪʫʨ ʣʦʢʘʣʽʟʘʮʽʾ 

ʽʩʢʨʦʚʠʭ ʨʦʟʨʷʜʽʚ ; ʙïʬʫʥʢʮʽʷ ʥʘʧʨʫʛʠ.

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʣʘʟʤʦʝʣʝʢʪʨʦʣʽʪʥʦʛʦʦʢʩʠʜʫʚʘʥʥʷ (ʇɽʆ)



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʨʦʟʽʡʥʦ-ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ  

ʜʦʩʣʽʜʞʝʥʴ

 

1 ïʚʫʟʦʣʢʨʽʧʣʝʥʥʷʟʨʘʟʢʘ;

2 ïʢʦʨʦʢ;

3 ï̔ ʟʦʣʷʮʽʡʥʘʨʫʯʢʘ;

4 ïʢʣʝʤʠʩʪʨʫʤʦʟʥʽʤʘʯʘ;

5 ïʢʦʞʫʭʩʢʣʷʥʠʡ;

6 ïʟʘʪʠʩʢʘʯ;

7 ïʢʦʥʪʘʢʪ;

8 ïʟʨʘʟʦʢ

ɹʫʜʦʚʘ ʨʦʙʦʯʦʛʦ

ʝʣʝʢʪʨʦʜʫ

ʋʩʪʘʥʦʚʢʘ ʟ ʜʠʩʢʦʚʠʤ 

ʦʙʝʨʪʦʚʠʤ 

ʝʣʝʢʪʨʦʜʦʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉɺɸ-1ɹ-ʄ.

IP- Pro.

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʢʦʨʦʟʠʚʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʪʦʜʦʤ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ

ʇʦʪʝʥʮʽʦʩʪʘʪʠ   VersaSTAT 3 ʪʘ Mtech cor-500

ʇʀ-2ʄʂ-10ɸ

ʂʘʤʝʨʘ ʪʝʧʣʘ ʪʘ ʚʦʣʦʛʠ 12 ʂʊɺ



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʯʠʩʪʦʛʦ ʟʛʠʥʫ ʚ ʫʤʦʚʘʭ 

ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʫ ʢʦʨʦʟʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙ



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʆʙʣʘʜʥʘʥʥʷʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʽʨʥʦʩʪʽ 

ʢʦʨʦʟʽʡʥʦʤʫ ʨʦʟʪʨʽʩʢʫʚʘʥʥʶ ʪʘ ʚʪʦʤʽ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ

ʥʘ ʢʦʨʦʟʽʡʥʫ ʚʪʦʤʫ

ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ 

ʥʘ ʦʧʽʨ ʢʦʨʦʟʽʡʥʦʤʫ ʨʦʟʪʨʽʩʢʫʚʘʥʥʶ

1 ïʚʘʥʪʘʞʽ; 

2 ïʜʝʤʧʬʝʨ ʧʨʫʞʥʠʡ;

3 ï̔ ʥʜʠʢʘʪʦʨ; 

4 ïʥʠʞʥʻ ʟô̒ʜʥʘʥʥʷ;

5 ïʟʨʘʟʦʢ; 6 ïʤʘʭʦʚʠʢ;

7 ïʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ;

8 ïʢʫʣʴʦʚʝ ʟôʻʜʥʘʥʥʷ; 

9 ïʪʨʠʤʘʯʽ; 

10 ïʚʘʞʽʣʴʥʘ ʩʠʩʪʝʤʘ; 

11 ïʜʝʤʧʬʝʨ ʦʣʠʚʥʠʡ.

ʋʩʪʘʥʦʚʢʘ ɼʇɯ-1 ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ

1 ïʩʪʘʥʠʥʘ; 2 ïʟʨʘʟʦʢ; 3 ïʛʚʠʥʪ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ; 4 ïʧʨʦʪʠʚʘʛʘ; 

5 ïʚʘʞʝʣʽ; 6 ïʚʘʥʪʘʞʽ; l, l1, l2, l3, l4ïʜʦʚʞʠʥʘ ʚʘʞʝʣʽʚ.

ʋɺʇ -ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ 
ʜʝʬʦʨʤʘʮʽʾ 10ï6ʩï1



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʐʝʩʪʠʧʦʟʠʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʪʨʠʚʘʣʫ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʫ ʤʽʮʥʽʩʪʴ

ʆʙʣʘʜʥʘʥʥʷʜʣʷ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʠʧʨʦʙ 

ʫ ʨʽʜʢʦʤʝʪʘʣʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʪʝʨʽʘʣʽʚ 

ʯʠʩʪʠʤ ʟʛʠʥʦʤ ʋʄɼʋ-01 ʫ 

ʨʽʜʢʦʤʝʪʘʣʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ

ʋʩʪʘʥʦʚʢʘ  ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʮʠʢʣʽʯʥʫ 

ʚʪʦʤʫ ʯʠʩʪʠʤ ʟʛʠʥʦʤ ʫ 

ʨʦʟʧʣʘʚʽ ʨʽʜʢʠʭ ʤʝʪʘʣʽʚ

ɺʘʥʥʦʯʢʘ ʟʽ ʩʚʠʥʮʝʤ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʘʣʦʮʠʢʣʦʚʫ ʚʪʦʤʫ



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʨʦʟʽʡʥʠʭ ʚʠʧʨʦʙ ʧʽʜ ʪʠʩʢʦʤ

ɸʚʪʦʢʣʘʚʠ 

ʜʣʷ ʢʦʨʦʟʽʡʥʠʭ  ʪʘ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʠʭ  ʜʦʩʣʽʜʞʝʥʴ 

ʫ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

(t = 25é150Áʉ; P = 0,1é10ʄʇʘ)



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʆʙʣʘʜʥʘʥʥʷʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʝʨʪʷ ʽ ʟʥʦʰʫʚʘʥʥʷ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ, ʑʆ ʌɯʂʉʋʖʊʔʉʗ:

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ; ɽʣʝʢʪʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ;ʇʦʣʷʨʠʟʘʮʽʡʥʽ ʢʨʠʚʽ ʪʘ 

ʧʦʣʷʨʠʟʘʮʽʷ ʧʨʠ ʪʝʨʪʽ;ɺʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ

üɽʣʝʢʪʨʦʥʥʘ ʪʘ ʦʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ; 

üɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʬʽʣʶ ʪʘ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ.

üʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʪʘ ʭʽʤʽʯʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ.

1 2 3

4
1- ʟʚʦʨʦʪʥʴʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʽʥʜʝʥʪʦʨʘ;

2 ïʦʜʥʦʥʘʨʷʤʣʝʥʠʡ ʨʫʭ ʽʥʜʝʥʪʦʨʘ;

3 ïʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʪʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʛʘʟʽʚ 

ʟʘ ʥʦʨʤʘʣʥʠʭ ʪʘ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ;

4 ïʩʢʨʝʪʯ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ.

ʂʦʥʪʨʪʽʣʦ ʢʝʨʘʤʽʢʘ Al2O3



͙̅ͦ͘͜͟-͔ͣͻ͊ͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͣ͜Φ ˥ΦˤΦ˴͔͊ͪͨͤ͊͟ ˹ˢ˹ ͙̂ͪ͊ͤ͟͝

ʋʩʪʘʥʦʚʢʘ  ʚʠʟʥʘʯʝʥʥʷ

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʘʨ ʪʝʨʪʷ ʉʄʎ-2

ʉʭʝʤʘ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʫʩʪʘʥʦʚʮʽ ʉʄʎ-2: 1ïʢʦʥʪʨʪʽʣʦ, 2ï

ʟʨʘʟʦʢ,  3ïʤʘʩʪʠʣʦ; 4ïʚʘʥʥʘ. 

ʆʙʣʘʜʥʘʥʥʷʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʝʨʪʷ ʽ ʟʥʦʰʫʚʘʥʥʷ

ʊʨʠʙʦʩʧʨʷʞʝʥʥʷ 

ñʜʠʩʢ ïʢʦʣʦʜʢʘò

ʉʭʝʤʘ ʪʨʠʙʦʢʦʨʦʟʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʫʩʪʘʥʦʚʮʽ ʉʄʎ-2: 1-ʭʣʦʨʩʨʽʙʥʠʡ ʝʣʝʢʪʨʦʜ 

ʧʦʨʽʚʥʷʥʥʷ; 2 ïʢʦʥʪʨʪʽʣʦ; 3 ïʟʨʘʟʦʢ; 4 ï

ʩʝʨʝʜʦʚʠʱʝ;5 - ʨʦʙʦʯʘ ʢʘʤʝʨʘ.

ʉʭʝʤʘʜʣ ʜ̫ʦʩʣʽʜʞʝʥʥʷʘʙʨʘʟʠʚʥʦʛʦʟʥʦʰʫʚʘʥʥʷʟʨʘʟʢʽʚʞʦʨʩʪʢʦ

ʟʘʢʨʽʧʣʝʥʠʤʘʙʨʘʟʠʚʦʤ: 1ïʘʙʨʘʟʠʚʥʠʡʜʠʩʢ; 2ïʟʨʘʟʦʢ; 3ïʚʘʞʽʣʴ; 4

ïʢʨʽʧʣʝʥʥʷʟʨʘʟʢʘ; 5ïʚʘʥʪʘʞ;ʈïʥʘʚʘʥʪʘʞʝʥʥʷ
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ʉʭʝʤaʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ aʙʨaʟʠʚʥʦʛʦʟʥʦʰʫʚaʥʥʷʟʨaʟʢʽʚ

ʥʝʟaʢʨʽʧʣʝʥʠʤaʙʨaʟʠʚʦʤ:  1 ï̒ ʤʥʽʩʪʴ ʜʣʷ ʧʦʜʘʯʽ ʘʙʨʘʟʠʚʫ; 

2 ïʛʫʤʦʚʠʡ ʜʠʩʢ; 3ïʟʨʘʟʦʢ;4 ïʧʽʩʦʢ; 5 ï̒ ʤʥʽʩʪʴ ʜʣʷ 

ʟʙʠʨʘʥʥʷ ʘʙʨʘʟʠʚʫ;6ïʚʘʞʽʣʴ;7ïʢʨʽʧʣʝʥʥʷ ʟʨʘʟʢʘ;8ï

ʚʘʥʪʘʞ;ʈïʥʘʚʘʥʪʘʞʝʥʥʷ
ʊʨʠʙʦʩʧʨʷʞʝʥʥʷçʧʘʣʝʮʴïʧʣʘʩʪʠʥʘè

1 ïʜʦʨʽʞʢʘ ʟʥʦʰʫʚʘʥʥʷ, 2 ïʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ 

(ʧʣʘʩʪʠʥʘ);  3 ïʢʦʥʪʨʪʽʣʦ (ʧʘʣʝʮʴ); 4 ïh ʪʦʢ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʪʝʨʪʽ ʢʦʚʟʘʥʥʷʤ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʛʘʟʦʘʙʨʘʟʠʚʥʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ

1 īʢʦʨʧʫʩ; 2 īʘʙʨʘʟʠʚ,

3 īʝʣʝʢʪʨʦʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, 4 īʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ, 

5ïʟʨʘʟʢʠ

ʂʘʩʝʪʘ ʟʽ ʟʨʘʟʢʘʤʠ

ʊ= 25 ï600ʦʉ; vʘʙʨ. = 5 ï40 ʤ/ʩʝʢ;

ʢʫʪ  ʘʪʘʢʠ Ŭï30ʦʽ 60ʦ.

ɸʙʨʘʟʠʚ ïʨʽʯʢʦʚʠʡ ʧʽʩʦʢ ʟʝʨʥʠʩʪʽʩʪʶ <200 ʤʢʤ, 

ʧʨʦʤʠʪʠʡ ʽ ʚʠʩʫʰʝʥʠʡ

ɿʤʽʥʘ ʢʫʪʘ ʘʪʘʢʠ 

ʘʙʨʘʟʠʚʫ
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ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʨʠʙʦʢʦʨʦʟʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʪʨʠʙʦʢʦʨʦʟʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʫʤʦʚ 

ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʛʦ ʨʫʭʫ: 
1ïʤʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ; 

2ïʭʣʦʨʠʜʩʨʽʙʥʠʡ ʝʣʝʢʪʨʦʜ ʧʦʨʽʚʥʷʥʥʷ; 3ïʙʣʦʢ 

ʞʠʚʣʝʥʥʷ ʪʝʥʟʦʜʘʚʘʯʽʚ; 

4ïʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɸʎʇ); 

5ïʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʁʪʝʨ.

ʄʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘ ʫʤʦʚ ʦʜʥʦʥʘʧʨʷʤʣʝʥʦʛʦ ʨʫʭʫ:
1ïʩʪʘʥʠʥʘ; 2ïʦʙʝʨʪʦʚʠʡ ʩʪʦʣʠʢ; 3ï

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʙʘʣʢʘ; 4ïʚʝʨʪʠʢʘʣʴʥʝ 

ʢʦʨʦʤʠʩʣʦ; 5ïʪʝʥʟʦʜʘʚʘʯ; 6ïʩʪʨʫʤʦʟʥʽʤʘʯ; 

7ïʟʨʘʟʦʢ; 8ïʝʣʝʢʪʨʦʭʽʤʽʯʥʘ ʢʦʤʽʨʢʘ.
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ɸʥʘʣʽʟʘʪʦʨ ʜʠʬʫʟʽʡʥʦ-ʨʫʭʦʤʦʛʦ 

ʽ ʟʘʣʠʰʢʦʚʦʛʦ ʚʦʜʥʶ LECO DH603

ɸʥʘʣʽʟʘʪʦʨ ʚʦʜʥʶEltra H-500 

ɹʽʧʦʪʝʥʮʽʦʩʪʘʪ Bio-Logic SP-300

ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʘ ʢʦʤʽʨʢʘ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʥʶ ʢʨʽʟʴ 

ʤʝʤʙʨʘʥʫ

ʋʩʪʘʥʦʚʢʘ ɼʝʚʘʥʘʪʭʘʥʘïʉʪʘʭʫʨʩʴʢʦʛʦ

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʚʦʜʥʶ

ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ

ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʤʽʩʪʫ ʚʦʜʥʶ ʚ ʤʝʪʘʣʘʭ 

ʤʝʪʦʜʦʤ ʘʥʦʜʥʦʛʦ 

ʨʦʟʯʠʥʝʥʥʷ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʚʦʜʥʶ ʚ ʤʝʪʘʣʘʭ
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ʂʦʤʧʣʝʢʪ ʘʧʘʨʘʪʫʨʠ 

ʤʘʛʥʝʪʦʘʢʫʩʪʠʯʥʦʾ ʝʤʽʩʽʾ ʄɸɽ-1ʃ

ɸɽ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ SKOP-8ʄ 

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ

ʄʘʛʥʝʪʦʘʢʫʩʪʠʯʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ 

ʩʠʩʪʝʤʘ  Mɸɽ-3ʃ

1 īʧʝʨʝʪʚʦʨʶʚʘʯ ɸɽ, 2 ī

ʧʦʧʝʨʝʜʥʽʡ ʧʽʜʩʠʣʶʚʘʯ,

3 īʙʣʦʢ ʚʽʜʙʦʨʫ,  

ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʩʠʛʥʘʣʽʚ,

4 īʙʣʦʢ ʞʠʚʣʝʥʥʷ, 5ï

ʥʘʢʣʘʜʥʠʡ ʝʣʝʢʪʨʦʤʘʛʥʝʪ,

6ïʦʙô̒ʢʪ ʢʦʥʪʨʦʣʶ

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʢʦʝʬʽʮʽʻʥʪʧʽʜʩʠʣʝʥʥʷʩʠʛʥʘʣʫ

ʄɸɽÓ90 ʜɹ

ʦʙô̒ʤ ʦʜʥʦʢʨʘʪʥʦʾʚʠʙʽʨʢʠ

ʩʠʛʥʘʣʫʄɸɽ64 ʢʙʘʡʪ

ʯʘʩʪʦʪʘʜʠʩʢʨʝʪʠʟʘʮʽʾʩʠʛʥʘʣʫ

ʄɸɽ0,015é2ʄɻʮ

ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʫ ʛʝʥʝʨʘʪʦʨʘ 

ʧʝʨʝʤʘʛʥʝʯʫʚʘʥʥʷ 0,5é100 ɻʮ

ʘʤʧʣʽʪʫʜʘ ʩʠʛʥʘʣʫ ʛʝʥʝʨʘʪʦʨʘ 

ʧʝʨʝʤʘʛʥʝʯʫʚʘʥʥʷ  (0é2)Ĭ36 ɺ

ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʛʝʥʝʨʘʪʦʨʘ 

ʧʝʨʝʤʘʛʥʝʯʫʚʘʥʥʷ  2 ɸ

ʉʭʝʤʘ ʩʢʘʥʫʚʘʥʥʷ ʦʙô̒ ʢʪʘ ʢʦʥʪʨʦʣʶ.
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ɹʘʛʘʪʦʢʘʥʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ 

ɸɽ-ʩʠʩʪʝʤʠ SKOP-8M, SKOP-8AM, SKOP-32

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠSKOP-32

ʢʽʣʴʢʽʩʪʴʢʘʥʘʣʽʚééééééé... 32

ʧʘʨʘʤʝʪʨʠʯʥʠʭʚʭʦʜʽʚé.éééé 12

ʢʦʝʬʽʮʽʻʥʪʧʽʜʩʠʣʝʥʥʷééééé 40é60 ʜɹ

ʧʝʨʽʦʜʜʠʩʢʨʝʪʠʟʘʮʽʾééééé... Ò125 ʥʩ

ʦʮʽʥʢʘʘʤʧʣʽʪʫʜʦʛʠʥʘʶʯʦʾéé..ʥʝʙʽʣʴʰʝ2 ʜɹ

ʛʘʙʘʨʠʪʥʽʨʦʟʤʽʨʠééééééé385ʭ245ʭ155 ʤʤ

ʈʘʜʽʦʪʝʣʝʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʘʢʫʩʪʠʢʦ-

ʝʤʽʩʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫAERTMS-8

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:

ïʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ï8;

ïʜʽʘʧʘʟʦʥ ʨʘʜʽʦʯʘʩʪʦʪ ï2400-2483,5 ʄɻʮ;

ïʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ïʜʦ 100 ʤ;

ïʯʘʩ ʥʝʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʇʇʇʄ ïʜʦ 24 ʛʦʜ;

ïʨʦʟʤʽʨʠ: ʧʝʨʠʬʝʨʽʡʥʠʡ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʠʡ 

ʤʦʜʫʣʴ: 170Ĭ83Ĭ24 ʤʤ;

ʙʘʟʦʚʠʡ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʠʡ 

ʤʦʜʫʣʴ: 125Ĭ83Ĭ24 ʤʤ

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ
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ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ 

ʧʨʘʚʘ ʥʘ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ

https://www.ipm.lviv.ua/files/opiv.pdf
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ɹʝʟʢʦʰʪʦʚʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ

https://www.ansys.com/academic/students/ansys-student

https://www.ansys.com/academic/students/ansys-ls-dyna-student

https://www.ansys.com/academic/students/ansys-onscale


