
ʅʘ ʥʘʩ 
ʨʘʩʩʯʠʪʳʚʘʶʪ!
ʉʝʨʛʝʡ ʈʦʟʠʥʩʢʠʡ
ʅʊʎ çɸʇʄè



ɸʚʪʦʤʦʙʠʣʴʥʘʷ

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ

ʪʨʘʥʩʧʦʨʪ
ʇʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ



ʕʥʝʨʛʝʪʠʢʘ

(ʦʙʦʨʫʜʦʚʘʥʠʝ ɻʕʉ ʠ ɸʕʉ)

ʅʝʬʪʝ-ʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴɸʚʠʘʮʠ ʀ̫ʥʜʫʩʪʨʠʷ ʨʘʟʚʣʝʯʝʥʠʡ



ɺʩʧʦʤʥʠʤ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʜʝʣʠʷʤ? 

ʊʨʝʙʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷʊʝʭʥʠʯʝʩʢʘʷ ʩʫʪʴ

ʆʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʝ ʊʊʍ ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠ ʢʦʥʩʪʨʫʢʮʠʷ

ʇʨʦʪʠʚʦʩʪʦʷʪʴ ʚʥʝʰʥʠʤ ʥʘʛʨʫʟʢʘʤʇʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ

ʕʩʪʝʪʠʯʝʩʢʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴɼʠʟʘʡʥ ʠ çʶʟʘʙʠʣʠʪʠè

ʆʪʨʘʙʦʪʘʪʴ ʟʘʜʘʥʥʳʡ ʨʝʩʫʨʩ (ʩʨʦʢ)ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ
ʇʦʚʳʰʝʥʠʝ ʂʇɼ

çʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭè ʧʨʦʮʝʩʩʦʚ

ʄʠʥʠʤʠʟʘʮʠʷ ʤʘʩʩʳ ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʇʨʦʩʪʦʪʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ



ʏʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʫʞʥʘ 
ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ ʨʘʩʯʝʪʯʠʢʘ!

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʪʩʷ, ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ 
ʨʝʰʝʥʠʡ! ʊʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ çʣʝʛʢʠʝè ʠ çʪʷʞʝʣʳʝè CAE-ʨʝʰʝʥʠʷ!



ʉʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ
APM FEM ʜʣʷ ʂʆʄʇɸʉ-3D

ʊʠʧʳ ʨʘʩʯʝʪʦʚ:

V ʃʠʥʝʡʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ

V ʋʩʪʘʣʦʩʪʥʳʡ ʨʘʩʯʝʪ

V ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ

V ʈʘʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ (ʨʝʟʦʥʘʥʩʘ)
ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ

V ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʪʘʮʠʦʥʘʨʥʦʡ
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ

V ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ
(ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʳʧʦʣʥʝʥʠʠ
ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʦʚ)

V ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ



ʉʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ APM FEM ʜʣʷ ʂʆʄʇɸʉ-3D

ʉʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ

ʅʘʧʨʷʞʝʥʠʷ SVM, ʄʇʘʇʝʨʝʤʝʱʝʥʠʷ USUM, ʤʤ

ʋʩʪʦʡʯʠʚʦʩʪʴ

1-ʷ ʬʦʨʤʘ ʧʦʪʝʨʠ
ʫʩʪʦʡʯʠʚʦʩʪʠ

ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ

1-ʷ ʬʦʨʤʘ
ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ

ʊʝʧʣʦʚʦʡ ʨʘʩʯʝʪ

ʂʘʨʪʘ ʪʝʤʧʝʨʘʪʫʨ

ʅʘʧʨʷʞʝʥʠʷ

ʇʝʨʝʤʝʱʝʥʠʷ

ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ
ʈʝʟʫʣʴʪʘʪʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʇʦʩʪʦʙʨʘʙʦʪʢʘ



ɽʩʣʠ ʚʦʟʤʦʞʥʦʩʪʝʡ APM FEM ʜʣʷ ʂʆʄʇɸʉ-3D ʥʝ ʭʚʘʪʘʝʪ,
ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʯʘ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ
ʚ ʤʦʜʫʣʴ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ
APM Structure3D, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ
ʨʘʩʯʝʪʥʳʤ ʷʜʨʦʤ ʨʦʩʩʠʡʩʢʦʡ
CAE-ʩʠʩʪʝʤʳ APM WinMachine
(ʨʘʟʨʘʙʦʪʢʘ ʅʊʎ çɸʇʄè)  



APM WinMachine ïʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ

Vʈʘʩʯʝʪʳ ʜʝʪʘʣʝʡ ʤʘʰʠʥ

Vʈʘʩʯʝʪʳ ʩʦʝʜʠʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ

Vʈʘʩʯʝʪʳ ʤʝʭʘʥʠʟʤʦʚ

Vɻʝʥʝʨʘʮʠʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ ʩʝʪʦʢ

Vɸʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ



APM WinMachine
ʨʘʩʯʝʪʳ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ

APM Trans
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʚʨʘʱʝʥʠʷ

APM Shaft
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʘʣʦʚ ʠ ʦʩʝʡ

APM Bear
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʫʟʣʦʚ ʢʘʯʝʥʠʷ 

APM Drive
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʘ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ

APM Plain
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ

APM Spring
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʘʰʠʥ

APM Screw
ʈʘʩʯʝʪ ʥʝʠʜʝʘʣʴʥʳʭ ʚʠʥʪʦʚʳʭ ʧʝʨʝʜʘʯ 

APM Cam
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʫʣʘʯʢʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ

APM Dynamics
ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʯʘʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ



APM WinMachine ïʨʘʩʯʝʪʳ ʩʦʝʜʠʥʝʥʠʡ

APM Joint
ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʰʠʥ

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ

ɹʦʣʪʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ

ɿʘʢʣʝʧʦʯʥʳʝ

ʉʦʝʜʠʥʝʥʠʷ

ʜʝʪʘʣʝʡ

ʚʨʘʱʝʥʠʷ



APM WinMachine ïʨʘʙʦʪʘ ʩ ʤʘʪʝʨʠʘʣʘʤʠ

ÅȮɍɔɘɖɔɕɓɡɋ

Åȴɖɘɔɘɖɔɕɓɡɋ

ÅȦɓɎɍɔɘɖɔɕɓɡɋ

ÅȰɔɒɕɔɍɎɜɎɔɓɓɡɋ

http://commons.wikimedia.org/wiki/File:Composite_3d.png?uselang=ru

http://metal-74.ru/articles/stal_uglerodistaya.php
http://artscity.org/remont/543-kromki-dosok.html
//upload.wikimedia.org/wikipedia/commons/1/13/Composite_3d.png


APM WinMachine ïʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ
APM Structure3D
ɸʥʘʣʠʟ ʅɼʉ, ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʝʪʘʣʝʡ
ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ

APM Studio
ʇʨʝ- ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʣʷ 
ʧʨʦʯʥʦʩʪʥʦʛʦ (ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ) ʘʥʘʣʠʟʘ

ʊʠʧʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ

ü ʉʪʝʨʞʥʝʚʳʝ
(ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ)

ü ɻʠʙʢʠʝ ʵʣʝʤʝʥʪʳ
(ʢʘʥʘʪʳ, ʪʨʦʩʳ ʠ ʚʘʥʪʳ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʞʝʩʪʢʦʩʪʠ)

ü ʆʙʦʣʦʯʝʯʥʳʝ, ʧʣʘʩʪʠʥʯʘʪʳʝ
(ʪʨʝʫʛʦʣʴʥʳʝ ʠ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʝ)

ü ʊʚʝʨʜʦʪʝʣʴʥʳʝ
(ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʯʝʪʳʨʝʭ-, ʰʝʩʪʠ- ʠ ʚʦʩʴʤʠʫʟʣʦʚʳʝ)

ʠ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ (ʜʝʩʷʪʠ- ʠ ʜʚʘʜʮʘʪʠʫʟʣʦʚʳʝ)

ü ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ
(PIPE, ʫʧʨʫʛʠʝ ʩʚʷʟʠ, ʫʧʨʫʛʠʝ ʦʧʦʨʳ, ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ,

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʤʘʩʩʳ ʠ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʠ ʪ.ʜ.)



APM WinMachine ïʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ

ʊʠʧʳ ʨʘʩʯʝʪʦʚ

VȱȮȳȫȯȳɁȯ ȷȸȦȸȮȽȫȷȰȮȯ ȶȦȷȽȫȸ
(Ɉ ɘɔɒ ɝɎɗɑɋ ɗ əɝɋɘɔɒ ɕɔɑɥ ɘɋɒɕɋɖɆɘəɖ)

VȶȦȷȽȫȸ ȹȷȸȴȯȽȮȨȴȷȸȮ

VȶȦȷȽȫȸ ȷȴȧȷȸȨȫȳȳɁȻ ȽȦȷȸȴȸ
(Ɉ ɘɔɒ ɝɎɗɑɋ ɗ ɕɖɋɊɈɆɖɎɘɋɑɢɓɡɒ ɓɆɉɖəɌɋɓɎɋɒ)

VȳȫȱȮȳȫȯȳɁȯ ȶȦȷȽȫȸ
(əɝɋɘ ɚɎɍɎɝɋɗɐɔɏ Ɏ ɉɋɔɒɋɘɖɎɝɋɗɐɔɏ ɓɋɑɎɓɋɏɓɔɗɘɎ)

VȶȦȷȽȫȸ ȨɁȳȹȬȪȫȳȳɁȻ ȰȴȱȫȧȦȳȮȯ
(ɕɔ ɕɖɔɎɍɈɔɑɢɓɔɒə ɉɖɆɚɎɐə ɈɡɓəɌɊɆɤɟɋɏ ɗɎɑɡ)

VȶȦȷȽȫȸ ȷȸȦȼȮȴȳȦȶȳȴȯ Ɏ ȳȫȷȸȦȼȮȴȳȦȶȳȴȯ
ȸȫȵȱȴȵȶȴȨȴȪȳȴȷȸȮ

VȶȦȷȽȫȸ ɃȱȫȰȸȶȴȲȦȩȳȮȸȳɁȻ ȵȴȱȫȯ

VȸȴȵȴȱȴȩȮȽȫȷȰȦɅ ȴȵȸȮȲȮȭȦȼȮɅ



APM WinMachine ïʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ

ʃʠʥʝʡʥʳʝ ʨʝʰʝʥʠʷʅʝʣʠʥʝʡʥʳʝ ʨʝʰʝʥʠʷɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

ʊʝʧʣʦʚʦʡ ʘʥʘʣʠʟ ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʡ



ʇʘʨʘ ʧʨʦʩʪʳʭ ʧʨʠʤʝʨʦʚé

ʏʪʦ ʧʦʩʯʠʪʘʪʴ ʚ APM FEM, ʘ ʯʪʦ ʚ APM WinMachine?

APM FEM

APM WinMachine



ʇʘʨʘ ʧʨʦʩʪʳʭ ʧʨʠʤʝʨʦʚé

ʏʪʦ ʧʦʩʯʠʪʘʪʴ ʚ APM FEM, ʘ ʯʪʦ ʚ APM WinMachine?

APM FEM

APM WinMachine



ɼʝʣʘʣʠ, ʜʝʣʘʝʤ ʠ ʙʫʜʝʤ ʜʝʣʘʪʴ!
ʂʨʘʪʢʠʡ ʦʪʯʝʪ ʟʘ ʧʷʪʠʣʝʪʢʫ
ʠ ʧʣʘʥʳ ʥʘ ʙʫʜʫʱʝʝé



ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ
ʇʨʠ ʛʘʨʤʦʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʥʘʭʦʜʠʪʩʷ ʨʝʰʝʥʠʝ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ

ʌʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡɸʙʩʦʣʶʪʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬ. ʜʝʤʧʬʠʨʦʚʘʥʠʷ

ʏʘʩʪʦʪʘ



ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ

Vʉʠʥʪʝʟ ʬʦʨʤʳ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ

Vʆʧʪʠʤʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ

Vʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ

(ʟʘʜʘʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʡ)

Vʋʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ

Vʕʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ STL



ʄʝʭʘʥʠʢʘ ʨʘʟʨʫʰʝʥʠʷ
ɸʥʘʣʠʟ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ

ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ
ʂʦʵʬʬʠʮʠʝʥʪ

ʠʥʪʝʥʩʠʚʥʦʩʪʠ

ʥʘʧʨʷʞʝʥʠʠ:

ʀʥʪʝʥʩʠʚʥʦʩʪʴ

ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ:

ʀʥʚʘʨʠʘʥʪʥʳʡ J-ʠʥʪʝʛʨʘʣ:

ʅʝʣʠʥʝʡʥʳʡ ʘʥʘʣʠʟ

ʋʩʪʘʣʦʩʪʥʳʡ ʘʥʘʣʠʟ

ʇʦʚʪʦʨʥʦ-ʧʝʨʝʤʝʥʥʘʷ ʥʘʛʨʫʟʢʘ

ʉʣʫʯʘʡʥʘʷ ʥʘʛʨʫʟʢʘ

ʇʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ

ɼʠʘʛʨʘʤʤʘ

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ

XFEM



Goodman

Gerber

Morrow

ɺʳʥʦʩʣʠʚʦʩʪʴ 

ʋʩʪʘʣʦʩʪʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʦʜʠʢʘʤ ʧʨʠʚʝʜʝʥʠʷ ʢ ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʮʠʢʣʫ

ʉʣʫʯʘʡʥʦʡ

ʥʘʛʨʫʞʝʥʠʝʈʝʛʫʣʷʨʥʦʝ ʥʘʛʨʫʞʝʥʠʝ

ʂʨʠʚʘʷ 

ɺʸʣʝʨʘ



ʂʦʤʧʦʟʠʪʳ

ʈʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ

Vʉʣʦʠʩʪʳʝ ʢʦʤʧʦʟʠʪʳ (ʣʘʤʠʥʘʪʳ)

Vʋʯʝʪ ʦʨʪʦʪʨʦʧʥʳʭ ʠ ʘʥʠʟʦʪʨʦʧʥʳʭ 

ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ɿʘʜʘʥʠʝ 4-ʭ ʩʣʦʡʥʦʛʦ ʣʘʤʠʥʘʪʘ

ɿʘʜʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʤʦʥʦʩʣʦʷ



ɻʝʥʝʨʘʮʠʷ
ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ
ʩʝʪʦʢ

Vʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʂʕ-ʩʝʪʦʢ

Vɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʰʘʛʘ ʨʘʟʙʠʝʥʠʷ, 

ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʛʘʙʘʨʠʪʦʚ ʜʝʪʘʣʝʡ


