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Course Outline

- á¹Ð¹ÓÇÔªÒ ÇÑµ¶Ø»ÃÐÊ§¤ì ÇÔ¸Õ¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹
- ºÃÃÂÒÂàÃ×èÍ§ à·¤â¹âÅÂÕ¤ÍÁ¾ÔÇµÍÃì ¡Ñº §Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ, ¤ÇÒÁÃÙé¾×é¹°Ò¹à¡ÕèÂÇ¡Ñº¤ÍÁ¾ÔÇàµÍÃì, â»Ãá¡ÃÁÊÓàÃç¨ÃÙ»µèÒ§æ ·ÕèÀÙÁÔÊ¶Ò»¹Ô¡¤ÇÃãªé
-  (¡ÒÃµÔ´µÑé§â»Ãá¡ÃÁ AutoCAD)
- ÊèÇ¹»ÃÐ¡Íº¢Í§â»Ãá¡ÃÁ AutoCAD ã¹¨ÍÀÒ¾
- ÃÙ»áºº¢Í§ Drawing (DWG) áÅÐ File
- ¡ÒÃãªé¤ÓÊÑè§ save, saveas, qsave, cancel, undo
- ¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 1 : point, line, circle, arc
- ¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 2 : pline, rectangle, donut, ellipse
- ¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 3 : polygon, hatch, text, dtext
- ¡ÒÃãªé¤ÓÊÑè§ limits, units, layer, color, grid, snap, ortho
- ¡ÒÃãªé¤ÓÊÑè§à¾×èÍ»ÃÑº»ÃØ§áÅÐá¡éä¢ÀÒ¾ (Editing) µÍ¹·Õè 1 : erase, copy, move, break, trim, extend, fillet, chamfer, change
- ¡ÒÃãªé¤ÓÊÑè§à¾×èÍ»ÃÑº»ÃØ§áÅÐá¡éä¢ÀÒ¾ (Editing) µÍ¹·Õè 2 : rotate, stretch, array, offset, mirror, divide, measure, scale, explode
- ¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃ¤Çº¤ØÁ¡ÒÃáÊ´§ÀÒ¾ (Display) : zoom, pan, redraw, regen, fill
- ¡ÒÃãªé¤ÓÊÑè§ dimension, area ¡ÒÃãªéªèÇÂàËÅ×Í (assist) : object snap µèÒ§æ, calculator
- ¡ÒÃãªé¤ÓÊÑè§ insert, block, linetype, ltscale, style, menu
- ºÃÃÂÒÂ¤ÇÒÁÃÙéàº×éÍ§µé¹à¡ÕèÂÇ¡Ñº AutoLISP
- ºÃÃÂÒÂ¤ÇÒÁÃÙéàº×éÍ§µé¹à¡ÕèÂÇ¡Ñº¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ : ¾×é¹°Ò¹¢Í§¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ
- ¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ µÍ¹·Õè 1 : ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ ¨Ò¡ÃÙ» 2 ÁÔµÔ
- ¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ µÍ¹·Õè 2 : ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ áºº Real 3D coordinate
- ¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ µÍ¹·Õè 3 : ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ áºº Real 3D coordinate (µèÍ)
- ¡ÒÃ¼ÅÔµáºº (production) : â´Â¡ÒÃ plot, print, ¶èÒÂÃÙ», âÍ¹ÂéÒÂ¢éÍÁÙÅ
- ºÃÃÂÒÂ¤ÇÒÁÃÙé¾×é¹°Ò¹ à¡ÕèÂÇ¡Ñº¡ÒÃàª×èÍÁâÂ§â»Ãá¡ÃÁ , ¡ÒÃÊÃéÒ§ Web Page àº×éÍ§µé¹



àÍ¡ÊÒÃ»ÃÐ¡ÍºÇÔªÒ 2504-475 ¤ÍÁ¾ÔÇàµÍÃì ÊÓËÃÑº§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ Computer for Landscape Projects Ë¹éÒ 2

á¹Ð¹ÓÇÔªÒ ÇÑµ¶Ø»ÃÐÊ§¤ì ÇÔ̧ Õ¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹

» Ñ¨¨ Øº Ñ¹¤ÍÁ¾ÔÇàµÍÃ ìÊ èÇ¹º Ø¤¤ÅËÃ ×Í Personal Computer (PC) Á Õ¤ÇÒÁà¡ Õ èÂÇ¢ éÍ§ã¹ª ÕÇ Ôµ»ÃÐ¨ÓÇ Ñ¹ÍÂ è Ò§ÁÒ¡
¨¹äÁèÍÒ¨áÂ¡ËÃ×Í»¯ÔàÊ¸à·¤â¹âÅÂÕ¹ÕéÍÍ¡ä»ä´é ÇÔªÒªÕ¾ÀÙÁÔÊ¶Ò»¹Ô¡¡çàªè¹¡Ñ¹ ¤ÍÁ¾ÔÇàµÍÃì¶Ù¡¹ÓÁÒãªéã¹ËÅÒÂæ ÊèÇ¹¢Í§¡ÒÃ´Óà¹Ô¹â¤Ã§¡ÒÃ
àÃÔ èÁµÑ é§áµè¡ÒÃÊÓÃÇ¨¾× é¹·Õ è , ¡ÒÃÇÔà¤ÃÒÐËì¾× é¹·Õ è , ¡ÒÃÈÖ¡ÉÒá¹Ç·Ò§àÅ×Í¡, ¡ÒÃàÊ¹Íâ¤Ã§¡ÒÃ, ¡ÒÃ¨ÓÅÍ§ÀÒ¾, ¡ÒÃà¢ÕÂ¹áºº,
¡ÒÃ»ÃÐÁÒ³ÃÒ¤Ò¤èÒ¡èÍÊÃéÒ§, ¡ÒÃ·Óá¼¹§Ò¹/§Ç´§Ò¹¡èÍÊÃéÒ§, ¡ÒÃ·ÓÊ×èÍ»ÃÐªÒÊÑÁ¾Ñ¹¸ì  áÅÐàÍ¡ÊÒÃµèÒ§æ

ÇÔªÒ ¤ÍÁ¾ÔÇàµÍÃìÊÓËÃÑº§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ (Computer for Landscape Projects) ¨Ö§ä´é¶Ù¡¨Ñ´ãËéÁÕ¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹¢Öé¹
ÊÓËÃÑº¹ÔÊÔµÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ ªÑé¹»Õ·Õè 4 â´Âà¹é¹¡ÒÃ¾Ñ²¹ÒËÅÑ¡ÊÙµÃä»µÒÁà·¤â¹âÅÂÕ·Õèà»ÅÕèÂ¹á»Å§ä»ã¹áµèÅÐ»Õ à¾×èÍãËé¹ÔÊÔµàµÃÕÂÁµÑÇãËé¾ÃéÍÁ
ÊÓËÃÑº¡ÒÃ¹Ó¤ÇÒÁÃÙ é¾× é¹°Ò¹ä»ãªéã¹¡ÒÃàÃÕÂ¹, ªÕÇÔµ»ÃÐ¨ÓÇÑ¹ áÅÐ¡ÒÃ»ÃÐ¡ÍºÍÒªÕ¾ ·Ñ é§ã¹ÇÔªÒ½Ö¡§Ò¹ÀÒ¤Ä´ÙÃéÍ¹ áÅÐã¹¡ÒÃ·Ó§Ò¹
àÁ×èÍÊÓàÃç¨¡ÒÃÈÖ¡ÉÒáÅéÇ

CAD, CADD  ÂèÍÁÒ¨Ò¡ Computer Aided Design (and Drafting) ÁÕâ»Ãá¡ÃÁ CAD ËÅÒÂâ»Ãá¡ÃÁã¹·éÍ§µÅÒ´ àªè¹
ArchiCAD, Architrion, AutoCAD, MiniCAD, ÏÅÏ â´ÂáµèÅÐâ»Ãá¡ÃÁªèÇÂãËé§Ò¹ÍÍ¡áººà¢ÕÂ¹áººÃÇ´àÃçÇ, ¶Ù¡µéÍ§áÁè¹ÂÓ¢Öé¹,
·ÓãËé¡ÒÃà¡çºÃÇºÃÇÁá¿éÁ§Ò¹ à»ç¹ÃÐººãªé¾×é¹·Õè¹éÍÂáÅÐ¤é¹ËÒ§Ò¹§èÒÂ¢Öé¹ áÅÐÊÒÁÒÃ¶ãªéÍéÒ§ÍÔ§ à»ç¹ÁÒµÃ°Ò¹ã¹¡ÒÃ·Ó§Ò¹â¤Ã§¡ÒÃµèÍæä»ä´é

¨Ø´»ÃÐÊ§¤ì¢Í§ÇÔªÒ
à¾× èÍãËé¹ÔÊ Ôµä´éÁÕ¤ÇÒÁÃÙ é ã¹àÃ× èÍ§¡ÒÃãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å (Personal Computer) à¾× èÍ»ÃÐ¡Íº¡Ñº¡ÒÃÍÍ¡áºº

áÅÐà¢ÕÂ¹áººÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ

ÅÑ¡É³ÐÃÒÂÇÔªÒ  (Course Description)
¡ÒÃãªé¤ÍÁ¾ÔÇàµÍÃìà¾×èÍ¡ÒÃÍÍ¡áºº§Ò¹·Ò§ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ ¤ÃÍº¤ÅØÁ¶Ö§¡ÒÃÇÔà¤ÃÒÐËì¾×é¹·Õè ¡ÒÃÊÃéÒ§ÃÙ»¨ÓÅÍ§ÀÙÁÔ»ÃÐà·È

¡ÒÃàÅ×Í¡ãªéÇÑÊ´Ø¾×ª¾Ñ¹¸Øì ¡ÒÃÊÃéÒ§ÃÙ» 3 ÁÔµÔ ¡ÒÃà¢ÕÂ¹áºº¡èÍÊÃéÒ§ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ áÅÐ¡ÒÃ»ÃÐÁÒ³ÃÒ¤Ò¡ÒÃ¡èÍÊÃéÒ§

ÇÑµØ»ÃÐÊ§¤ìàªÔ§¾ÄµÔ¡ÃÃÁ
àÁ×èÍ¹ÔÊÔµä´éàÃÕÂ¹ÇÔªÒ¹ÕéáÅéÇ ¨ÐÁÕ¤ÇÒÁÊÒÁÒÃ¶´Ñ§¹Õé
1.  ÁÕ¤ÇÒÁÊÒÁÒÃ¶ãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å ã¹¡ÒÃªèÇÂÍÍ¡áºº áÅÐà¢ÕÂ¹áººÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ
2.  ÁÕ¤ÇÒÁÊÒÁÒÃ¶ãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å ã¹¡ÒÃ¤Ó¹Ç³¾×é¹·Õè à¾×èÍ»ÃÐÁÒ³ÃÒ¤Ò¤èÒ¡èÍÊÃéÒ§
3.   ÁÕ¤ÇÒÁÊÒÁÒÃ¶ãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å ã¹¡ÒÃ¼ÅÔµáºº¡èÍÊÃéÒ§ ÃÇÁ·Ñé§ÃÒÂÅÐàÍÕÂ´»ÃÐ¡ÍºáººµèÒ§æ áÅÐ¡ÒÃ¹ÓàÊ¹Í§Ò¹ÃÙ»áºº
Digital

ÇÔ¸Õ¡ÒÃàÃÕÂ¹¡ÒÃÊÍ¹
ÀÒ¤·ÄÉ®Õ - à»ç¹¡ÒÃºÃÃÂÒÂ  ¾ÃéÍÁµÑÇÍÂèÒ§¡ÒÃãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å áÅéÇ»¯ÔºÑµÔµÒÁ »ÃÐ¡Íº¡ÒÃÍ¸ÔºÒÂ
ÀÒ¤»¯ÔºÑµ Ô - à»ç¹¡ÒÃ·Óáºº½Ö¡ËÑ´  ¡ÒÃãªé¤ÍÁ¾ÔÇàµÍÃìÊèÇ¹ºØ¤¤Å ã¹¡ÒÃÍÍ¡áººà¢ÕÂ¹áºº , ¡ÒÃ¨ÓÅÍ§ÀÒ¾ 3

ÁÔµÔàº×éÍ§µé¹ ¡ÒÃàª×èÍÁâ»Ãá¡ÃÁÊÓàÃç¨ÃÙ»µèÒ§æ à¾×èÍ»ÃÐâÂª¹ìã¹§Ò¹ ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ
â»Ãá¡ÃÁ¤ÍÁ¾ÔÇàµÍÃì·Õèãªé ̈ Ðà¹é¹¡ÒÃãªéâ»Ãá¡ÃÁ·ÕèËÒä´é áÅÐãªéÍÂèÒ§á¾ÃèËÅÒÂÍÂÙèáÅéÇã¹¢³Ð¹Ñé¹ àªè¹â»Ãá¡ÃÁ Windows, Microsoft

Offices, Pagemaker, Photoshop, AutoCAD, Netscape Communicator à»ç¹µé¹ à¾×èÍãËéä´é¾×é¹°Ò¹ ËÅÑ¡¡ÒÃ¢Í§áµèÅÐ»ÃÐàÀ·¢Í§â»Ãá¡ÃÁ
ÊÒÁÒÃ¶¹Óä»ãªéã¹¡ÒÃ½Ö¡½¹ËÃ×Í»ÃÑº»ÃØ§ãªéã¹â»Ãá¡ÃÁÍ×è¹æ ä´é
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à·¤â¹âÅÂÕ¤ÍÁ¾ÔÇàµÍÃì ¡Ñº §Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ, ¤ÇÒÁÃÙé¾×é¹°Ò¹à¡ÕèÂÇ¡Ñº¤ÍÁ¾ÔÇàµÍÃì, â»Ãá¡ÃÁÊÓàÃç̈ ÃÙ»µèÒ§æ
·ÕèÀÙÁÔÊ¶Ò»¹Ô¡¤ÇÃãªé

¤ÍÁ¾ÔÇàµÍÃ ì à» ç¹à¤Ã × èÍ§Á ×Í· Õ è ãª éª èÇÂàËÅ ×ÍàÃÒã¹§Ò¹ËÅÒÂæ »ÃÐàÀ· â´Â·Ñ èÇæä»áÅ éÇËÒ¡àÃÒµ éÍ§¡ÒÃ·Ó¤ÇÒÁà¢ éÒã¨
¡ÑºÊèÇ¹»ÃÐ¡Íº¢Í§¡ÒÃ·Ó§Ò¹¡Ñº¤ÍÁ¾ÔÇàµÍÃì àÃÒ¤ÇÃáºè§ÍÍ¡à»ç¹ 3 ÊèÇ¹¤×Í

ÊèÇ¹»ÃÐ¡Íº¢Í§¡ÒÃãªé¤ÍÁ¾ÔÇàµÍÃì
1. Hardware ; CPU, Output devices, Input devices, ÏÅÏ ä´éá¡èÍØ»¡Ã³ìËÅÑ¡¢Í§¤ÍÁ¾ÔÇàµÍÃì·Ñ é§µÑÇà¤Ã× èÍ§àÍ§

(Ë¹èÇÂ»ÃÐÁÇÅ¼Å¡ÅÒ§, Central Processing Unit, CPU), ÍØ»¡Ã³ì¹Óà¢éÒ¢éÍÁÙÅ àªè¹ÍØ»¡Ã³ìá»é¹¾ÔÁ¾ì / Key board , Mouse, Scanner,
Digitizer ËÃ×ÍÊè§ÍÍ¡¢éÍÁÙÅ àªè¹ à¤Ã×èÍ§¾ÔÁ¾ì (Printer, Plotter), Disk-driver, Diskette  à»ç¹µé¹

2. Software ; Operating software, application softwares, ÏÅÏ ä´ éá¡ è â»Ãá¡ÃÁ´ éÒ¹µ è Ò§æ
·ÕèàÃÒàÅ×Í¡ãªéµÒÁÇÑµ¶Ø»ÃÐÊ§¤ì¡ÒÃãªé§Ò¹áµèÅÐ»ÃÐàÀ· â´Â·Õèà¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃìà¤Ã×èÍ§Ë¹Öè§æ ¨ÐµéÍ§ÁÕâ»Ãá¡ÃÁËÅÑ¡ ¤×Í ÊèÇ¹·ÕèàÃÕÂ¡ÇèÒ OS
(Operating System) »ÃÐ¨ÓÍÂÙè¡èÍ¹ àªè¹ DOS, Windows, MAC OS, UNIX â»Ãá¡ÃÁÍ×è¹æ àªè¹ Micrrosoft Offices, AutoCAD,  Lotus,
Photoshop à»ç¹µé¹ »Ñ¨¨ØºÑ¹¹Õéã¹ËÅÒÂâ»Ãá¡ÃÁãËèæ ÁÕ¡ÒÃãªéÃèÇÁ¡Ñºâ»Ãá¡ÃÁÍ×è¹æ ´éÇÂ àªè¹ AutoCAD ÍÒ¨ãªéÃèÇÁ¡Ñº LandCADD à»ç¹µé¹
ÍÂèÒ§¹ÕéàÃÒàÃÕÂ¡ÇèÒ 3rd Party software «Öè§ AutoCAD àÍ§ÁÕâ»Ãá¡ÃÁ»ÃÐàÀ·¹ÕéÃèÇÁÍÂÙè´éÇÂËÅÒÂâ»Ãá¡ÃÁ µÒÁáµè»ÃÐàÀ·¢Í§§Ò¹

3. Humanware ; user, programmer, operator, etc. ¹Õ è¤×ÍÊèÇ¹·Õ èÊÓ¤Ñ·Õ èÊØ´ã¹¡ÒÃ·Ó§Ò¹¢Í§à¤Ã× èÍ§¤ÍÁ¾ÔÇàµÍÃì
¹ÑºáµèÁÕ¡ÒÃ¤Ô´¤é¹à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃìÁÒ¨¹¶Ö§»Ñ¨¨ØºÑ¹

µÑÇÍÂèÒ§à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃì·Õèãªéã¹§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ, CADD (Computer Aided Design and Drafting)
1. Macintosh Family
2. PC. (IBM Compatible)
3. Workstation : low/high - end
4. Mainframe

µÑÇÍÂèÒ§¢Ñé¹µÍ¹§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ ·Õèãªé¤ÍÁ¾ÔÇàµÍÃìªèÇÂ
1. §Ò¹ÇÔà¤ÃÒÐËì (Analysis) ; Slope Analysis, ¡ÒÃá»Å¤ÇÒÁËÁÒÂÀÙÁÔ»ÃÐà·È¨Ò¡ Geographic Information System (GIS), Solar (Shade
- shadow) study
2. §Ò¹ÈÖ¡ÉÒá¹Ç·Ò§àÅ×Í¡
3. §Ò¹à¢ÕÂ¹áººâ¤Ã§¡ÒÃã¹¢Ñé¹µèÒ§æ

- Preliminary design
- Design proposal
- Design development
- Construction drawing, Systems design
- Perspective, 3-D drawing

4. §Ò¹¨ÓÅÍ§ÀÒ¾â¤Ã§¡ÒÃ (Simulation) ; Before-after (Digital paint), Visual Impact Assessment, Walk-through animation, Virtual
reality, Real Time Video, Quick Time Movie à»ç¹µé¹
5. §Ò¹¤Ó¹Ç³ÃÒ¤Ò (Cost estimation) áÅÐ§Ò¹¤Ó¹Ç³µèÒ§æ ; Cut and fill, ¾×é¹·×è, »ÃÔÁÒ³§Ò¹ àªè¹ ËéÒ, ÇÑÊ´Ø»Ù¾×é¹
6. §Ò¹¾ÔÁ¾ìÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ áÅÐ Specification, àÍ¡ÊÒÃàÊ¹Íâ¤Ã§¡ÒÃ
7. §Ò¹»ÃÐªÒÊÑÁ¾Ñ¹¸ìâ¤Ã§¡ÒÃ ; Brochure, ÊÔè§¾ÔÁ¾ìµèÒ§æ, â¦É³ÒáººÀÒ¾à¤Å×èÍ¹äËÇ  (Animation), E-mail, HTML / Webpage
8. ¡ÒÃáÅ¡à»ÅÕèÂ¹¤ÇÒÁ¤Ô´àËç¹ áÅÐ ¡ÃÐ¨ÒÂ¢èÒÇÊÒÃ-ÇÔªÒ¡ÒÃ ¼èÒ¹ÃÐººâ¤Ã§¢èÒÂ InterNet, IntraNet, Web Page
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LANDCADD - »Ñ¨ Ø̈ºÑ¹¹Õéã¹ËÅÒÂâ»Ãá¡ÃÁãËèæ ÁÕ¡ÒÃãªéÃèÇÁ¡Ñºâ»Ãá¡ÃÁÍ×è¹æ ́ éÇÂ àªè¹ AutoCAD ÍÒ¨ãªéÃèÇÁ¡Ñº LandCADD
ÊÒÁÒÃ¶·Ó§Ò¹ËÅÒÂæ ÍÂèÒ§à©¾ÒÐÅ§ä»ä´éÁÒ¡¢Öé¹ àªè¹  Site Analysis, Landscape Design, Site Planning, Site Design,
Irrigation Design â´ÂÁÕ Library ¢Í§ Symbol áÅÐ LISP ÍÓ¹ÇÂ¤ÇÒÁÊÐ´Ç¡ãËé¡Ñº¡ÒÃ·Ó§Ò¹¹Ñé¹¢Öé¹ (´ÙÀÒ¾¢éÒ§º¹)
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ÊèÇ¹»ÃÐ¡Íº¢Í§â»Ãá¡ÃÁ AutoCAD ã¹¨ÍÀÒ¾

ã¹·Õ è¹Õ é¨Ð¡ÅèÒÇ¶Ö§ÊèÇ¹»ÃÐ¡Íº¢Í§â»Ãá¡ÃÁ AutoCAD 14 «Ö è§ÁÕ¡ÒÃ¾Ñ²¹Òâ»Ãá¡ÃÁÁÒàÃ× èÍÂæ µÑ é§áµè  10 ¡ÇèÒ»Õ¡èÍ¹
áµè·Ñé§¹ÕéÊèÇ¹»ÃÐ¡ÍºËÅÑ¡¢Í§â»Ãá¡ÃÁ¡çäÁèä´éà»ÅÕèÂ¹á»Å§ä»ÁÒ¡ÁÒÂ¹Ñ¡ÂÑ§¤§¤§ÊèÇ¹»ÃÐ¡ÍºËÅÑ¡æ äÇé¤×Í

Ë¹éÒ¨Í
- Ë¹éÒ¨Í»ÃÐ¡Íº´éÇÂ 1. ÊèÇ¹á¶ºáÊ´§àÁ¹Ù «Öè§¨Ðà»ç¹ Pull-down Menu ´éÇÂàÁ×èÍÁÕ¡ÒÃãªé Mouse ªÕéä»ã¹ºÃÔàÇ³¹Ñé¹, 2. á¶ºáÊ´§Ê¶Ò¹Ð
(Status Line) , 3. àÁ¹Ù¢éÒ§ (Screen Menu) àÁ¹Ù¢éÒ§¹Õéà»ç¹ÅÑ¡É³Ð¡ÒÃãªé§Ò¹´Ñé§à´ÔÁ¢Í§ ACAD µÑé§áµèÃØè¹áÃ¡æ »Ñ¨¨ØºÑ¹ËÒ¡¨ÐÂÑ§µéÍ§¡ÒÃãªéÍÂÙè
ÊÒÁÒÃ¶àÅ×Í¡ä´é¨Ò¡ á¶ºàÁ¹Ù Tools-Preferences-Display-..., 4. ¾×é¹·Õè¤ÓÊÑè§ (Command Line) ËÒ¡µéÍ§¡ÒÃãªé Keyboard à»ç¹ Hot-key
àªè¹à´ÕÂÇ¡Ñº ACAD Classic ¡çÊÒÁÒÃ¶µÑé§¤èÒä´é¨Ò¡ Tools-Preferences-Compatibility-... àªè¹¡Ñ¹, 5. »ØèÁ (Icon) ÊÒÁÒÃ¶àÅ×Í¡»ØèÁ Icon
à¤Ã×èÍ§Á×Í·Õè¨Óà»ç¹µéÍ§ãªéºèÍÂæ ã¹áµèÅÐ Drawing ä´é¨Ò¡á¶ºàÁ¹Ù View-Toolbars-..., 6. à¤ÍÃìà«ÍÃì (Cursor) «Öè§ÁÕÅÑ¡É³Ðà»ç¹àÊé¹ Cross-hair
ËÃ×Íà»ÅÕèÂ¹ÃÙ»ä»µÒÁ¤ÓÊÑè§ áÊ´§µÓáË¹è§¢Í§ Mouse ËÃ×Í Tablet, 7. ¾×é¹·Õèà¢ÕÂ¹áºº (drawing Area), 8. UCS Icon áÊ´§Ê¶Ò¹Ð¢Í§ÃÐºº
Co-ordinate áÅÐÁØÁÁÍ§ (View)

áºè§à»ç¹ªØ´¢Í§¤ÓÊÑè§ 3 ªØ´ËÅÑ¡æ ¤×Í Draw (¡ÒÃà¢ÕÂ¹/ÇÒ´), Edit (¡ÒÃá¡éä¢), Display (¡ÒÃáÊ´§¼Å) ã¹áµèÅÐªØ´ÂÑ§áÂ¡ÂèÍÂ
ÍÍ¡à»ç¹¤ÓÊÑè§·Õèà¡ÕèÂÇ¢éÍ§ã¹ËÁÇ´à´ÕÂÇ¡Ñ¹ÍÕ¡ÁÒ¡ â´Âà©¾ÒÐã¹ÊèÇ¹ Display  ¨Ð»ÃÐ¡Íº´éÇÂ¡ÒÃáÊ´§¼Åã¹ËÅÒÂÃÙ»áºº·Ñé§ 2,3 ÁÔµÔ
ÃÇÁ·Ñé§¡ÒÃ Rendering
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ÃÙ»áºº¢Í§ Drawing (DWG) áÅÐ File

ÅÑ¡É³Ð¢Í§á¿éÁ¢éÍÁÙÅ
- â´Â·ÑèÇä»ÁÕ¡ÒÃà¡çº file (á¿éÁ¢éÍÁÙÅ) à»ç¹»ÃÐàÀ· .DWG àÁ×èÍÁÕ¡ÒÃÊÃéÒ§/à¡çºá¿éÁËÅÒÂæ¤ÃÑé§¨ÐÁÕ¡ÒÃÊÃéÒ§ á¿éÁÊÓÃÍ§¢éÍÁÙÅ¤ÃÑé§ÊØ´·éÒÂäÇé
àÃÕÂ¡ÇèÒ Back-up File ÁÕ¹ÒÁÊ¡ØÅà»ç¹ .BAK ÊÒÁÒÃ¶¡ÙéÁÒãªéãËÁèä´éâ´Â¡ÒÃ Rename ãËéà»ç¹ .DWG áÅÐà»Ô´ãªéã¹â»Ãá¡ÃÁ AutoCAD
ã¹¡Ã³Õ·Õèà¡Ô´¤ÇÒÁ¼Ô´¾ÅÒ´ á¿éÁ»ÃÐàÀ·¹ÕéÁÕ¢éÍÁÙÅ·ÕèÁÕÁÔµÔÍÂÙè àÃÕÂ¡ÇèÒ Vector File

- á¿éÁ¢éÍÁÙÅ »ÃÐàÀ· Vector ·Õè¾ÃéÍÁ¨ÐÊè§µèÍä»·Ó§Ò¹ã¹â»Ãá¡ÃÁ»ÃÐàÀ· 3-D Rendering µèÒ§æ àªè¹ 3-D Studio ¨Ðà»ç¹á¿éÁ·Õè¹ÒÁÊ¡ØÅ
*.DXF

- á¿éÁ¢éÍÁÙÅÃÙ»ÀÒ¾·ÕèÅ§ÊÕ (Raster Files) ·Õè¾ÃéÍÁ¨ÐÊè§µèÍä»â»Ãá¡ÃÁ»ÃÐàÀ·àÍ¡ÊÒÃ (2 ÁÔµÔ) µèÒ§æ àªè¹ Word, Pagemaker, Photoshop,
Painbrush, ÏÅÏ ¨Ðà»ç¹á¿éÁ·ÕèÁÕ¹ÒÁÊ¡ØÅ *.GIF, *.TIF, *.BMP, *.TGA, *.TIF, ÏÅÏ

¡ÒÃãªé¤ÓÊÑè§ save, saveas, qsave, cancel, undo

- ä´éá¡è¡ÒÃà¡çº¢éÍÁÙÅã¹´ÒµéÒä¿Åì (Data Files) äÇéã¹á¼è¹áÁèàËÅç¡µèÒ§æ àªè¹ Diskette, Hard Disk, etc ·ÕèàÃÒÊÃéÒ§ Directory äÇé
àÊÁ×Í¹¡ÒÃà¡çºàÍ¡ÊÒÃãÊèµÙé ·Õèáºè§à»ç¹ÅÔé¹ªÑ¡µèÒ§æ ·Ñé§¹Õé¡ÒÃÃ×éÍ¤é¹ËÒá¿éÁáÅÐ¡ÒÃà¡çºµéÍ§·ÃÒºµÓáË¹è§·Õèà¡çºàªè¹à´ÕÂÇ¡Ñ¹ ã¹¡ÒÃ·Ó§Ò¹à¢ÕÂ¹áºº/
ÍÍ¡áºº¤ÇÃÊÃéÒ§ Directory à¡çº§Ò¹µÒÁª×èÍâ¤Ã§¡ÒÃ à¾×èÍäÁèãËé»Ð»¹¡Ñ¹ àÇÅÒ Save (à¡çº§Ò¹) ̈ ÐµéÍ§·ÃÒºµÅÍ´àÇÅÒÇèÒ ¡ÓÅÑ§·Ó§Ò¹º¹§Ò¹ÍÐäÃ?
â¤Ã§¡ÒÃ (Project) ÍÐäÃ? áÅÐà¡çºäÇéã¹ Directory ã´? ·Õè Drive ã´?

save
- â´Â¡ÒÃ¡´ Icon ÃÙ»á¼è¹´ÔÊ·ì ËÃ×Í¨Ò¡á¶ºàÁ¹Ù File-save-...ËÃ×Í ¾ÔÁ¾ì save, ¡ÒÃãªé¤ÓÊÑè§¹Õé â»Ãá¡ÃÁ¨ÐÁÕ¡ÒÃ¶ÒÁª×èÍä¿Åì·ÕèµéÍ§¡ÒÃ¨Ñ´à¡çº
áÅÐµÓáË¹è§ (Directory) â´Â¨ÐÁÕ Browser ãËéàÃÒàÅ×Í¡¤ÅÔ¡ ËÃ×Íãªé¢éÍÁÙÅ·Õèà¤Ã×èÍ§¡ÓË¹´ãËé (Default) àªè¹´Ñ§ÃÙ»ª×èÍ Drawing.dwg
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- ËÒ¡ÂÑ§äÁèÁÕ¡ÒÃà¡çºá¿éÁ¹ÕéäÇé à¤Ã×èÍ§¨Ð¢Öé¹ Window ãËéàÃÒ Set ¤èÒµèÒ§æ µÒÁÃÙ»¢éÒ§µé¹ áµèËÒ¡ÁÕ¡ÒÃà¡çº/µÑé§ª×èÍä»áÅéÇ¤ÃÑé§Ë¹Öè§ à¤Ã×èÍ§¨Ð·Ó¡ÒÃ
Save Å§·Õè·Õèà´ÔÁ à»ç¹¤èÒ Default ¢Öé¹ÁÒãËé àÃÒÊÒÁÒÃ¶¡´ OK ÂÍÁÃÑº¤èÒ¹Ñé¹æ ä´éàÅÂ ËÃ×ÍÍÒ¨¨Ð Save ã¹ª×èÍ·ÕèµÑé§¢Öé¹ÁÒãËÁè¡çä´é

saveas
- à»ç¹¤ÓÊÑè§·Õèà¤Ã×èÍ§¨ÐãËéàÃÒàÅ×Í¡·Õèà¡çºá¿éÁ¢éÍÁÙÅ ËÃ×ÍµÑé§ª×èÍãËÁèä´é ·Ñé§¹ÕéàÃÒÊÒÁÒÃ¶à¡çºäÇé·Õèà´ÔÁ¡çä´é

qsave
- ¤ÅéÒÂ¡Ñº Save áµèÃÇ´àÃçÇ¡ÇèÒ à¾ÃÒÐà¤Ã×èÍ§¨ÐäÁè¢Öé¹ Windows ãËéàÃÒ¤ÅÔ¡àÅ×Í¡¡´ã´æ à¤Ã×èÍ§¨Ð·Ó¡ÒÃ Save Å§ã¹ª×èÍà´ÔÁµÓáË¹è§à´ÔÁ·Ñ¹·Õ
ËÒ¡ÁÕ¤ÇÒÁ¼Ô´¾ÅÒ´ã´æà¡Ô´¢Öé¹ãËéä»¡Ùéä´é¨Ò¡ä¿Åìª×èÍà´ÕÂÇ¡Ñ¹·Õè¹ÒÁÊ¡ØÅ .BAK â´Â·Ó¡ÒÃ Rename ¹ÒÁÊ¡ØÅãËé¡ÅÑºà»ç¹ *.DWG

- ¡ÒÃ¡´ Save ¨Ò¡ Pull-down Menu áÅÐ Icon à»ç¹¡ÒÃ Save áºº QSave

cancel
- ä´éá¡è¡ÒÃ¡ÅÑºà¢éÒÊÙèâËÁ´ Command : à¾×èÍÃÍÃÑº¤ÓÊÑè§ãËÁè ãªé¡ÒÃ¡´»ØèÁ Control (Ctrl) ¾ÃéÍÁ¡Ñº C (áµèµéÍ§·Ó¡ÒÃµÑé§ Tools-Preferences-
Compatibility-Priority for Accerator Keys-AutoCAD Classic... .ãËéà»ç¹ Classic Mode)

undo
- à»ç¹Â¡àÅÔ¡¤ÓÊÑè§·Õè» Ô̄ºÑµÔä»áÅéÇ ËÒ¡àÃÒÂ¡àÅÔ¡¤ÓÊÑè§¡èÍ¹Ë¹éÒ 1 ¤ÓÊÑè§ÊÒÁÒÃ¶¾ÔÁ¾ì u ËÅÑ§ Command : ä é́àÅÂ áµè¶éÒµéÍ§¡ÒÃÂ¡àÅÔ¡ÁÒ¡¡ÇèÒ¹Ñé¹ãËé¾ÔÁ¾ì
undo à¾×èÍàÅ×Í¡¨Ó¹Ç¹¤ÓÊÑè§·ÕèµéÍ§¡ÒÃÂ¡àÅÔ¡ä´é áÅÐËÒ¡·Ó¼Ô´¾ÅÒ´ä» ãËé¾ÔÁ¾ì redo à¾×èÍÂ¡àÅÔ¡¡ÒÃ Undo ä´é

¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 1 : point, line, circle, arc

point
- ¡èÍ¹Í×è¹µéÍ§¡ÓË¹´ÃÙ»áºº¢Í§¨Ø´ à¾×èÍãËéÊÒÁÒÃ¶áÊ´§ÅÑ¡É³Ð/¢¹Ò´¢Í§¨Ø´µÒÁ·ÕèµéÍ§¡ÒÃ â´Âãªé¨Ò¡á¶ºàÁ¹Ù Format-Point Style ËÃ×Í
DRAW2-Point-DDptype áÅéÇàÅ×Í¡¨Ò¡Ë¹éÒ¨Í (µÒÁÀÒ¾) ÊèÇ¹¡ÒÃãªé¤ÓÊÑè§¨Ø´ÊÒÁÒÃ¶·Óä´éâ´ÂªØ´¤ÓÊÑè§ DRAW2-Point-... ËÃ×Í¨Ò¡á¶ºàÁ¹Ù
Draw-Point-...
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- ¡ÒÃ¡ÓË¹´µÓáË¹è§¨Ø´ ÊÒÁÒÃ¶¡ÓË¹´à»ç¹µÓáË¹è§â´ÂãªéµÑÇªÕéàÅ×Í¡, ºÍ¡ Co-ordinate (X,Y), ºÍ¡à»ç¹¤èÒÃÐÂÐ¨Ò¡¨Ø´à´ÔÁ (Relative Co-
ordinate) --> â»Ã´´ÙÇÔ¸Õ¡ÓË¹´µÓáË¹è§ä´é ã¹¤ÓÊÑè§ line

line
- àÅ×Í¡¤ÓÊÑè§¨Ò¡ DRAW1-line-... ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Draw-Line-... ËÃ×Í´éÇÂ¡ÒÃ¾ÔÁ¾ì L, l ¤ÓÊÑè§¹ÕéÁÕ¡ÒÃ¡ÓË¹´µÓáË¹è§àªè¹à´ÕÂÇ¡Ñº¨Ø´
ÊÒÁÒÃ¶à¢ÕÂ¹àÊé¹µèÍ¡Ñ¹ä´é áÅÐÅéÍÁ¡ÅÑºÁÒÂÑ§¨Ø´àÃÔèÁµé¹ä´é´éÇÂ¤ÓÊÑè§ Close (C)

- µÑÇÍÂèÒ§¢Í§¡ÒÃ¡ÓË¹´µÓáË¹è§ àªè¹
1. ºÍ¡à»ç¹ Co-ordinate ¢Í§ X,Y (Direct Co-ordinate) àªè¹ 2,-3
2. ºÍ¡à»ç¹¤èÒÊÑÁ¾Ñ·¸¡Ñº¨Ø´à´ÔÁ (Relative Co-ordinate) àªè¹ ËèÒ§¨Ò¡¨Ø´à´ÔÁä»·Ò§á¡¹ x=2,ä»·Ò§á¡¹  y=-3 à¢ÕÂ¹ÇèÒ @2,-3
3.ºÍ¡à»ç¹ÁØÁÊÑÁ¾Ñ·¸¡Ñº¨Ø´à´ÔÁ (Polar Co-ordinate) àªè¹ àÊé¹µÃ§ÂÒÇ 3 Ë¹èÇÂ ·ÓÁØÁ 45í ¡Ñºá¹ÇÃÒº à¢ÕÂ¹ÇèÒ @3<45

- ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕ¤ÓÊÑè§ã¹ªØ´¹Õé¤×Í Mline (Multi line) ¤×Í¡ÒÃà¢ÕÂ¹àÊé¹µÃ§ËÅÒÂàÊé¹ãËé¢¹Ò¹¡Ñ¹ â´Â·ÑèÇä»â»Ãá¡ÃÁ¨ÐãËéÃÙ»áººà»ç¹ àÊé¹ 2
àÊé¹¢¹Ò¹¡Ñ¹ (àËÁÒÐ¡Ñº¡ÒÃà¢ÕÂ¹¼¹Ñ§) áµèàÃÒÊÒÁÒÃ¶à»ÅÕèÂ¹à»ç¹ËÅÒÂàÊé¹ä´é¶Ö§ 16 àÊé¹ ̈ ÐÁÕÇÔ¸Õ¡ÒÃà¢ÕÂ¹à»ç¹  áºº àÅ×Í¡à»ÅÕèÂ¹áººä´éâ´Âãªé¤ÓÊÑè§
DRAW1-Mline-Justification-.... à¾×èÍàÅ×Í¡áºº Top, Zero, Bottom «Öè§µÓáË¹è§¢Í§àÊé¹¨ÐµèÒ§¡Ñ¹ Xline (Construction line)
ã¹¡ÒÃÊÃéÒ§á¹Ç¡Öè§¡ÅÒ§àÊÒ ËÃ×Í¼¹Ñ§ (á¹Ç¡èÍÊÃéÒ§) , Spline (Spline Curve line) ¤×Í¡ÒÃà¢ÕÂ¹àÊé¹â¤é§áºº Non-uniform ¼èÒ¹¨Ø´
àËÁÒÐ¡Ñº¡ÒÃà¢ÕÂ¹àÊé¹ÃÐ´Ñº (Contour line) ¡ÒÃà¢ÕÂ¹àÊé¹àËÅèÒ¹Õé ·Ñé§ËÁ´¨ÐÍÂÙèã¹ªØ´¢Í§ DRAW1

circle
- ÊÒÁÒÃ¶à¢ÕÂ¹Ç§¡ÅÁâ´ÂªØ´¤ÓÊÑè§ DRAW1-circle-... , ¨Ò¡á¶ºàÁ¹Ù  Draw-Circle-... ËÃ×Í¾ÔÁ¾ì C ÁÕ¡ÒÃà¢ÕÂ¹µèÒ§æ¡Ñ¹ËÅÒÂÇÔ¸Õ
ä´éá¡èâ´Â¡ÒÃ¡ÓË¹´¨Ø´ÈÙ¹Âì¡ÅÒ§/ÃÑÈÁÕ, â´Â¡ÒÃ¡ÓË¹´¨Ø´ÈÙ¹Âì¡ÅÒ§/àÊé¹¼èÒÈÙ¹Âì¡ÅÒ§, â´Â¡ÒÃ¡ÓË¹´¨Ø´ 2-3 ¨Ø´, ÏÅÏ -->
ãËé¹ÔÊÔµ·´ÅÍ§·Ó¨Ò¡ªØ´¤ÓÊÑè§ ã¹àÁ¹ÙºÒÃì

arc
- ¡ÒÃà¢ÕÂ¹ÊèÇ¹Ë¹Öè§¢Í§àÊé¹ÃÍºÇ§¢Í§Ç§¡ÅÁ ÁÕÇÔ¸Õ¡ÒÃà¢ÕÂ¹ËÅÒÂáººàªè¹à´ÕÂÇ¡ÑºÇ§¡ÅÁ ÍÂÙèã¹ªØ´¤ÓÊÑè§ DRAW1 àªè¹¡Ñ¹
--> ãËé¹ÔÊÔµ·´ÅÍ§·Ó¨Ò¡ªØ´¤ÓÊÑè§ ã¹àÁ¹ÙºÒÃì

¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 2 : pline, rectangle, donut, ellipse

pline
- ¤×Í Polyline «Öè§ÁÕ¤ÇÒÁáµ¡µèÒ§¨Ò¡ Line ¤×ÍÊÒÁÒÃ¶ãËé¤ÇÒÁË¹Ò¢Í§àÊé¹ä´éáÅÐ¶×Íà»ç¹àÊé¹à¾ÕÂ§ªÔé¹à´ÕÂÇ áÁé¹¨ÐÁÕ¡ÒÃÅÒ¡âÂ§ä»ÁÒ
ÂÒÇà¾ÕÂ§ã´¡çµÒÁ ËÒ¡ÅºÍÍ¡à¾ÕÂ§àÅ×Í¡ÊèÇ¹ã´¢Í§àÊé¹¡ç¨ÐËÒÂä»ËÁ´ ÊÒÁÒÃ¶à¢ÕÂ¹ä´é·Ñé§àÊé¹µÃ§áÅÐâ¤é§ (arc)

- ÍÂÙèã¹ªØ´¢Í§ DRAW1 àªè¹¡Ñ¹ áµèÁÕ·Ò§àÅ×Í¡ãËéà»ÅÕèÂ¹á»Å§ÃÙ»áºº¢Í§àÊé¹ä´é¤×Í àÊé¹µÃ§ËÃ×Íâ¤é§, ÁÕ¤ÇÒÁË¹ÒËÃ×ÍäÁèÁÕ áÅÐËÒ¡àÅ×Í¡à»ç¹àÊé¹â¤é§
ÊÒÁÒÃ¶àÅ×Í¡¡ÓË¹´¨Ø´·Õè 2,3 ¢Í§àÊé¹â¤é§ä´é

- àÊé¹ Pline ·ÕèÁÕ¤ÇÒÁË¹Ò â´Â·ÑèÇä»¨Ð·Öº ËÒ¡µéÍ§¡ÒÃãËéâ»Ãè§¨ÐµéÍ§ãªé¤ÓÊÑè§ Fill-on/off ·Õè¨Ð¡ÅèÒÇ¶Ö§µèÍä»µèÍä» --> ́ Ù¤ÓÊÑè§ Fill

rectangle
- ¤×Í¡ÒÃà¢ÕÂ¹ÃÙ»»Ô´ÊÕèàËÅÕèÂÁ â´Â¡ÒÃ¾ÔÁ¾ì¤ÓÊÑè§ rectang Å§ä»áÅéÇ¡ÓË¹´µÓáË¹è§ ÊÒÁÒÃ¶ãªé¤ÓÊÑè§ polygon à¾×èÍà¢ÕÂ¹ÃÙ»ËÅÒÂàËÅÕèÂÁ ·Ñé§
3,4,5,6,... àËÅÕèÂÁä´é â´Â¡ÒÃ¾ÔÁ¾ì polygon áÅéÇàÅ×Í¡¨Ó¹Ç¹´éÒ¹·ÕèµéÍ§¡ÒÃ ·Ñé§ËÁ´ÍÂÙèã¹ªØ´¤ÓÊÑè§ DRAW1 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Draw-...

donut
- ¡ÒÃà¢ÕÂ¹ÃÙ»Ç§áËÇ¹·ÕèÁÕÃÙµÃ§¡ÅÒ§ â´Âãªé¤ÓÊÑè§ DRAW1-Donut-... ¡ÓË¹´¢¹Ò´àÊé¹¼èÒÈÙ¹Âì¡ÅÒ§Ç§ã¹ áÅÐÇ§¹Í¡áÅéÇ¡ÓË¹´¨Ø´¡Öè§¡ÅÒ§
µÓáË¹è§Ç§áËÇ¹¹Ñé¹ áÅÐÇ§µèÍæä» â´Â·ÑèÇä»Ç§áËÇ¹¨Ð·Öº ËÒ¡µéÍ§¡ÒÃãËéâ»Ãè§¨ÐµéÍ§ãªé¤ÓÊÑè§ Fill-on/off ·Õè¨Ð¡ÅèÒÇ¶Ö§µèÍä»µèÍä»

--> ´Ù¤ÓÊÑè§ Fill
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ellipse
- ¤×Í¡ÒÃà¢ÕÂ¹Ç§ÃÕ ¨Ò¡ªØ´¤ÓÊÑè§ DRAW1-Ellipse-... ÁÕÇÔ¸Õ¡ÒÃà¢ÕÂ¹ÍÂÙè 2 áºº ¤×Í à¢ÕÂ¹¨Ò¡ Arc, ¨Ò¡¨Ø´ÈÙ¹Âì¡ÅÒ§ áÅÐÊÒÁÒÃ¶ËÁØ¹ (Rotate)
á¡¹¢Í§Ç§ÃÕä´é

- ÊÒÁÒÃ¶à¢ÕÂ¹ºÒ§ÊèÇ¹¢Í§Ç§ÃÕä´é¨Ò¡ªØ´¤ÓÊÑè§¹Õéàªè¹¡Ñ¹

¡ÒÃãªé¤ÓÊÑè§¾×é¹°Ò¹ã¹¡ÒÃà¢ÕÂ¹ÀÒ¾ (Draw) µÍ¹·Õè 3 : polygon, hatch, text, dtext

polygon
- ä´é¡ÅèÒÇ¶Ö§äÇéáÅéÇã¹¤ÓÊÑè§ rectang ÅÑ¡É³Ð¢Í§ Polygon ÊÒÁÒÃ¶à¢ÕÂ¹ÃÙ»àËÅÕèÂÁ´éÒ¹à·èÒä´éµÑ é§áµè 3´éÒ¹ ä»¨¹¶Ö§  1024 ´éÒ¹
¡ÒÃà¢ÕÂ¹áºº¹Õé¨ÐÁÕÇ§¡ÅÁÊÁÁØµÔà»ç¹à¡³±ì â´Âãªé¨Ø´È¹Âì¡ÅÒ§à´ÕÂÇ¡Ñ¹ àÃÒÊÒÁÒÃ¶à¢ÕÂ¹ÃÙ»àËÅÕèÂÁâ´Â¡ÓË¹´¨Ø´ÈÙ¹Âì¡ÅÒ§  (Center)
ËÃ×Íà¢ÕÂ¹¨Ò¡¢Íº¢Í§ÃÙ»àËÅÕèÂÁ¢Íº´éÒ¹ã´´éÒ¹Ë¹Öè§ (Edge)

hatch
- ä é́á¡è¡ÒÃà¢ÕÂ¹ÅÒÂÅ§º¹¾×é¹·Õè «Öè§ÁÕÅÑ¡É³ÐãËéàÅ×Í¡ 3áºº ¤×Í ÃÐºÒÂ¢Íº¹Í¡ àÇé¹¢Íºã¹äÇé ÊÅÑºä»àÃ×èÍÂæ (Normal), áººÃÐºÒÂà©¾ÒÐ¢Íº¹Í¡ÊØ´
(Outer), áººÃÐºÒÂàµçÁ¾×é¹·Õè â´ÂäÁèÊ¹ã¨ÇèÒ¨ÐÁÕ¡ÃÍºËÃ×ÍäÁè ¡ÕèªÑé¹¡çµÒÁ (Ignor)

- ªØ´¤ÓÊÑè§·Õèà¡ÕèÂÇ¢éÍ§ä´éá¡è hatch, bhatch (Boundary Hatch), hatchedit «Öè§ã¹·Õè¹Õé bhatch ̈ Ð¹ÔÂÁãªéÁÒ¡¡ÇèÒ hatch à¾ÃÒÐÊÒÁÒÃ¶á¡éä¢ä´é§èÒÂ
à»ÅÕèÂ¹µÒÁ Boundary â´Â¡ÒÃ¾ÔÁ¾ì bhatch Å§ä», ËÃ×ÍªØ´¤ÓÊÑè§ DRAW2-Bhatch-... , ¨Ò¡á¶ºàÁ¹Ù Draw-Hatch-...

- ÅÇ´ÅÒÂàËÅèÒ¹ÕéÁÕãËéàÅ×Í¡ËÅÒÂÅÒÂ áÅÐÊÒÁÒÃ¶ÊÃéÒ§¢Öé¹ãËÁèä´é ÊÒÁÒÃ¶µÑé§ÁÒµÃÒÊèÇ¹¢¹Ò´µèÒ§æä´é´Ñ§ÀÒ¾
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-  hatchedit à»ç¹¤ÓÊÑè§·Õèãªéá¡éä¢ bhatch àªè¹à»ÅÕèÂ¹ÅÒÂ à»ÅÕèÂ¹ÁÒµÃÒÊèÇ¹
- áµèËÒ¡µéÍ§¡ÒÃ¢ÅÔºËÃ×Íà©×Í¹ hatch, bhatch µéÍ§  explode ¡èÍ¹ (â´Â¤ÓÊÑè§ Explode)

text
- à»ç¹¤ÓÊÑè§¡ÒÃà¢ÕÂ¹µÑÇË¹Ñ§Ê×Í¾×é¹°Ò¹ ÁÕ¢éÍàÊÕÂ¤×ÍÁÍ§äÁèàËç¹¢¹Ò´/ÃÙ»áººµÑÇË¹Ñ§Ê×Í·Õèá·é¨ÃÔ§¢³Ð¾ÔÁ¾ì¢éÍ¤ÇÒÁ  (â´Âãªé¡ÒÃ¾ÔÁ¾ì¤ÓÊÑè§ text )
¨Ö§ÁÑ¡¹ÔÂÁãªé dtext ÁÒ¡¡ÇèÒ

dtext
- ÂèÍÁÒ¨Ò¡ Dynamic Text ÊÒÁÒÃ¶¡ÓË¹´µÓáË¹è§¢Í§µÑÇË¹Ñ§Ê×Íä´é 2 áºº ¤×ÍµÓáË¹è§µÑÇáÃ¡¢Í§µÑÇË¹Ñ§Ê×Í (Start point) ËÃ×Í
¡ÓË¹´µÓáË¹è§¢Í§·Ñé§¡ÅØèÁµÑÇË¹Ñ§Ê×Í (Justify) «Öè§ÁÕãËé¡ÓË¹´á¹Çä´éÍÕ¡ËÅÒÂáºº

- à»ç¹¤ÓÊÑè§¡ÒÃà¢ÕÂ¹µÑÇË¹Ñ§Ê×Í ÊÒÁÒÃ¶à¢ÕÂ¹ä´é·ÕÅÐºÃÃ·Ñ´ ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¡ÓË¹´·Õèà¢ÕÂ¹·Õèã´¡çä´é ¶éÒ¨Ðà¢ÕÂ¹¢éÍ¤ÇÒÁÂÒÇæ ¤ÇÃãªé mtext
- ÍÂÙèã¹ªØ´¤ÓÊÑè§ DRAW2-Dtext-... ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Draw-Text-Single line text-...ËÅÑ§¨Ò¡¾ÔÁ¾ìàÊÃç¨¨ÐµéÍ§¡´ Enter 2 ¤ÃÑé§

mtext
- àËÁÒÐ¡Ñº¡ÒÃà¢ÕÂ¹¢éÍ¤ÇÒÁÂÒÇæ ·Õè¨Ó¡Ñ´¤ÇÒÁ¡ÇéÒ§ ÊÒÁÒÃ¶á¡éä¢¢éÍ¤ÇÒÁä´é·ÕËÅÑ§ â´Âãªé Editor â´Â·ÑèÇä» àªè¹ Dos Editor, Notepad º¹
Windows, Editor Mtext (¨Ò¡ AutoCAD) ¨Ò¡ÀÒ¾

- ¨Ò¡ªØ´¤ÓÊÑè§ DRAW2-Mtext-... ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Draw-Text-Multiline Text
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¡ÒÃãªé¤ÓÊÑè§ limits, units, layer, color, grid, snap, ortho

limits
- ¤×Í¡ÒÃ¡ÓË¹´¢Íºà¢µ¢Í§§Ò¹ ÊÓËÃÑº¡ÒÃáÊ´§ÀÒ¾áÅÐ¡ÒÃ¼ÅÔµÀÒ¾/¾ÔÁ¾ì/¾ÅçÍµ â»Ãá¡ÃÁ¨Ð¶ÒÁà»ç¹¤èÒ Co-ordiinate ¢Í§¢ÍºÀÒ¾
´éÒ¹ÁØÁÅèÒ§«éÒÂáÅÐÁØÁ¢ÇÒº¹

- ¡ÒÃ·Ó§Ò¹º¹ AutoCAD ¤ÇÃ¡ÓË¹´ limits ãËéàËÁÒÐÊÁ¡Ñº§Ò¹ àªè¹ ËÒ¡·Ó§Ò¹·ÕèÁÕ¢¹Ò´àÅç¡ Limits ¤ÇÃàÅç¡ ÍÒ¨¡ÇéÒ§, ÂÒÇ äÁè¶Ö§ 1 àÁµÃ
áµè§Ò¹ãËèæ ºÒ§§Ò¹ÍÒ¨¡ÇéÒ§ÂÒÇ à»ç¹ËÅÒÂÃéÍÂàÁµÃ à»ç¹µé¹ ¡ÒÃ¡ÓË¹´¢¹Ò´ Limits ·ÕèàËÁÒÐÊÁªèÇÂ·ÓãËé¡ÒÃ·Ó§Ò¹àÃçÇ¢Öé¹

- â´Â¡ÒÃ¾ÔÁ¾ì limits (ÍÂèÒÅ×Á s) ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Format-Drawing limits-... ËÃ×ÍªØ´¤ÓÊÑè§ FORMAT-Limits-...

units
- ¤×Í¡ÒÃ¡ÓË¹´Ë¹èÇÂã¹¡ÒÃà¢ÕÂ¹áºº â´Â¡ÒÃ¾ÔÁ¾ì units ËÃ×ÍãªéªØ´¤ÓÊÑè§ FORMAT-Ddunits-... ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Format-units

layer
- à»ç¹¤ÓÊÑè§·ÕèÊÓ¤ÑÁÒ¡ã¹¡ÒÃ¼ÅÔµ¼Å§Ò¹ é́ÇÂâ»Ãá¡ÃÁ AutoCAD à»ÃÕÂºàÊÁ×Í¹¡ÒÃ¡ÓË¹´á¼è¹áºº·ÕèáÊ´§ÃÒÂÅÐàÍÕÂ´ ¢Í§¼Ñ§µèÒ§æ¢Í§â¤Ã§¡ÒÃ
àªè¹ ªÑé¹¢Í§¼¹Ñ§, ¾×é¹, µé¹äÁé, äÁé¾ØèÁ, µÑÇË¹Ñ§Ê×Í, ÏÅÏ

- ¡ÒÃ¡ÓË¹´ Layer ¨ÐµéÍ§¡ÒÃ¡ÒÃÇÒ§á¼¹¡ÒÃ·Ó§Ò¹·Õè´Õ ¼Ùéà¢ÕÂ¹¤ÇÃÃ·ÃÒºÇèÒµ¹µéÍ§§Ò¹¢Ñé¹ÊØ´·éÒÂã¹ÅÑ¡É³Ðã´ áµè·Ñé§¹ÕéÊÒÁÒÃ¶á¡éä¢
à»ÅÕèÂ¹á»Å§ä´éÀÒÂËÅÑ§ áµè¡ÒÃÇÒ§á¼¹·Õè´Õ áÅÐÃÙéÇèÒ¡ÓÅÑ§·Ó§Ò¹ÍÐäÃÍÂÙèÂèÍÁ´Õ¡ÇèÒ à¾ÃÒÐÃÇ´àÃçÇ à»ç¹ÃÐºº áÅÐÊÒÁÒÃ¶·Ó§Ò¹ÊÐ´Ç¡¢Öé¹
àªè¹¡ÒÃµéÍ§¡ÒÃ»Ô´ºÒ§ªÑé¹¢Í§§Ò¹ à¾×èÍãËé¼Ñ§´Ù§èÒÂ¢Öé¹ ËÃ×ÍÊÒÁÒÃ¶ÅºÍ§¤ì»ÃÐ¡Íº ºÒ§ÍÑ¹ÍÍ¡ä´éâ´Âãªé Windows ¤ÅØÁ áµèäÁè¡ÃÐ·º Layer
Í×è¹ à¾ÃÒÐ Lock àÍÒäÇé à»ç¹µé¹

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ FORMAT-Layer-... ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Format-Layer-... ËÃ×Í¾ÔÁ¾ì layer
- ¤ÓÊÑè§ã¹ªØ´¹Õé ÁÕãËéàÅ×Í¡ËÅÒÂâËÁ´ ·ÕèµéÍ§·Ó¤ÇÒÁà¢éÒã¨ãËé´Õ ä´éá¡è On/Off, Thaw/Freeze, Unlock/Lock áÅÐ ¡ÒÃÊÃéÒ§ Layer
¢Öé¹ÁÒãËÁèáÅÐ¡ÒÃ¡ÓË¹´¤Ø³ÊÁºÑµÔ¢Í§áµèÅÐ Layer  ¹Ñé¹æ ä´éá¡è¡ÒÃÁÍ§àËç¹, ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃá¡éä¢ ,áÅÐ¡ÒÃProcess/Generate ¼Å§Ò¹
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color
- à»ç¹¤ÓÊÑ è§ã¹¡ÒÃãªé¡ÓË¹´ÊÕ¢Í§Í§¤ì»ÃÐ¡ÍºµèÒ§æ ·Õ è¨Ðà¢ÕÂ¹µèÍä» ÍÒ¨ãªéà»ç¹¤ÓÊÑ è§à´Õ èÂÇæ à©¾ÒÐÍ§¤ì»ÃÐ¡ÍºÂèÍÂã¹áµèÅÐªÑ é¹
ËÃ×ÍÊÒÁÒÃ¶á¡éä¢à»ÅÕèÂ¹á»Å§ÃÇÁ¡ÑºÍ§¤ì»ÃÐ¡ÍºÍ×è¹æ àªè¹»ÃÐàÀ·¢Í§àÊé¹ â´ÂãªéªØ´¤ÓÊÑè§ MODIFY-Modify-..., ËÃ×Í ̈ Ò¡á¶ºàÁ¹Ù Modify-
Properties-...

- ÊÕ ÊÒÁÒÃ¶¡ÓË¹´à»ç¹ ÊÕµÒÁ Layer (Bylayer) , ËÃ×Í¡ÓË¹´à»ç¹ËÁÒÂàÅ¢ÊÕ ËÃ×Í ãªéà»ç¹ª×èÍÊÕ ËÃ×ÍàÅ×Í¡¨Ò¡µÒÃÒ§ÊÕâ´ÂãªéµÑÇªÕé (Mouse)
- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ FORMAT-Ddcolor-..  (ã¹¡Ã³Õ·Õè µéÍ§¡ÒÃàÅ×Í¡ÊÕ¨Ò¡µÒÃÒ§ÊÕ) , ËÃ×Í¾ÔÁ¾ì color

grid
- ¤×Í¡ÒÃ¡ÓË¹´á¹ÇÃèÒ§¢Í§á¹Ç¡ÐÃÐÂÐ  (µÒÃÒ§ Graph) «Öè§¨ÐÁÍ§àËç¹ä´éà©¾ÒÐÀÒÂã¹à¢µ Limits ·ÕèµÑé§äÇé áÅÐÁÍ§äÁèàËç¹ã¹§Ò¹·Õè¾ÅçÍµ/
¾ÔÁ¾ìÍÍ¡ÁÒ

- àÃÒÊÒÁÒÃ¶¡ÓË¹´ãËéÃÐÂÐËèÒ§áµèÅÐªèÇ§¢Í§¡ÃÔ´/µÒÃÒ§à»ç¹¢¹Ò´ã´¡çä´é á¹ÇµÑé§áÅÐá¹Ç¹Í¹ÍÒ¨¨ÐàªèÇ§à·èÒ¡Ñ¹ËÃ×ÍµèÒ§¡Ñ¹¡çä´é
- ÊÒÁÒÃ¶ãËéµÒÃÒ§¡ÃÔ´»ÃÒ¡®ËÃ×ÍËÒÂä»àÁ×èÍã´¡çä´é â´Âãªé Funtion Key - F7
- ¡ÒÃãªéµÒÃÒ§¡ÃÔ´ à¡ÕèÂÇ¢éÍ§¡Ñº ¡ÒÃãªéÊá¹ç» (snap) «Öè§¨Ð¡ÅèÒÇ¶Ö§µèÍä»
- â´Â¨Ò¡á¶ºàÁ¹Ù Tools-Drawing Aids-... ËÃ×Í¾ÔÁ¾ì grid

snap
- à»ç¹¡ÒÃ¡ÓË¹´à¤ÍÃìà«ÍÃìãËéà¤Å× èÍ¹·Õ èä»à©¾ÒÐ¨Ø´·Õ èÁÕ¤èÒÊá¹ç»µÒÁ·Õ è¡ÓË¹´ ËÃ×ÍÊÒÁÒÃ¶¡ÓË¹´ãËéÊá¹ç» ä»µÒÁá¹ÇµÒÃÒ§¡ÃÔ´ä´é
à¾×èÍãËéà¢ÕÂ¹áººä´é§èÒÂáÅÐÅÐàÍÕÂ´á¹è¹Í¹¢Öé¹

- ÊÒÁÒÃ¶Êá¹ç»ËÃ×ÍàÅÔ¡¡ÒÃÊá¹ç»ä´é â´Â¡ÒÃãªé Function Key -  F9 ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Tools-Drawing Aids-...

ortho
- ¤×Í¡ÒÃºÑ§¤ÑºãËéàÊé¹·Õèà¢ÕÂ¹ÍÂÙèÍÂÙèã¹á¹ÇÃÐ´ÑºËÃ×Íá¹ÇµÑé§à·èÒ¹Ñé¹ àËÁ×Í¹¡Ñº¡ÒÃãªéäÁé·Õ / äÁé©Ò¡ ̈ ÐäÁèÊÒÁÒÃ¶à¢ÕÂ¹àÊé¹àÍÕÂ§ä´éàÅÂ ã¹¡ÒÃãªéâËÁ´¹Õé
- ÊÒÁÒÃ¶à¢éÒ-ÍÍ¡¨Ò¡âËÁ´¹Õéä´é â´Âãªé Funtion Key - F8

¡ÒÃãªé¤ÓÊÑè§à¾×èÍ»ÃÑº»ÃØ§áÅÐá¡éä¢ÀÒ¾ (Editing) µÍ¹·Õè 1 : erase, copy, move, break, trim, extend, fillet,
chamfer, change

- ¡èÍ¹Í×è¹¤ÇÃ·Ó¤ÇÒÁà¢éÒã¨à¡ÕèÂÇ¡Ñº¡ÒÃàÅ×Í¡ÇÑµ¶Ø (entities) ¡èÍ¹·Ó¡ÒÃ Edit ËÃ×Íá¡éä¢ã´æ àªè¹ ¡ÒÃÅº, à¤Å×èÍ¹ÂéÒÂ, ¡êÍ»»Õé ÏÅÏ ¡ÒÃàÅ×Í¡ÇÑµ¶Øã´æ
ÊÒÁÒÃ¶·Óä´éâ´Â¡ÒÃãªéµÑÇªÕéªÕé·ÕèÇÑµ¶Ø¹Ñé¹æ ËÃ×ÍÅÒ¡¡ÃÍº (windows) ¤ÅØÁãËéÁÔ´ (ËÃ×ÍºÒ§ÊèÇ¹¡çä´é áµèµéÍ§ãªé¤ÓÊÑè§Í×è¹à¾ÔèÁàµÔÁ)

-  áµè¶éÒàÃÒàÅ×Í¡ÇÑµ¶Ø¾ÅÒ´ä»â´¹µÑÇÍ×è¹·ÕèäÁèµéÍ§¡ÒÃãËé¶Ù¡àÅ×Í¡àÃÒÊÒÁÒÃ¶àÍÒàÅ×Í¡àÍÒÊÔè§¹Ñé¹ÍÍ¡ä´éâ´Â ãªé¤ÓÊÑè§ r(emove) áÅÐ¡ÅÑºä»-
ÁÒÊÙèâËÁ´à´ÔÁâ´Â a(dd)

- ¡ÒÃãªé  mouse àÅ×Í¡ªÕéàÁ×èÍ·ÕèºÃÃ·Ñ´¤ÓÊÑè§à»ç¹ Select objects :  áÅéÇãªéµÑÇªÕéªÕéä»·ÕèÇØµ¶Ø¹Ñé¹ à¤Ã×èÍ§¨ÐºÍ¡ÇèÒ "1 found"  áÅÐ¶ÒÁ«éÓµèÍä»ÇèÒ
Select objects : àÃÒ¨ÐÊÒÁÒÃ¶àÅ×Í¡ÇÑµ¶ØµèÍä»àÃ×èÍÂæ  ¨¹¾Íã¨ áÅéÇ¡´ Enter ÇÑµ¶Ø·ÕèàÅ×Í¡·Ñé§ËÁ´¨ÐáÊ´§¼ÅµÒÁ¤ÓÊÑè§·ÕèÊÑè§äÇé¡èÍ¹Ë¹éÒ¹Ñé¹
àªè¹¶Ù¡Åºä», ¶Ù¡ (àµÃÕÂÁ) à¤Å×èÍ¹ÂéÒÂ, ¶Ù¡ (àµÃÕÂÁ) ¡êÍ»»Õéä»ÇÒ§ à»ç¹µé¹

- ¡ÒÃãªéàÅ×Í¡â´Â¡ÒÃµÕ¡ÃÍº àÁ×èÍà¤Ã×èÍ§¶ÒÁ Select objects :  ãËé¾ÔÁ¾ì w(indow) Å§ä» áÅéÇãªé mouse ÊÃéÒ§¡ÃÍºãËé¤ÅØÁÇÑµ¶Ø·ÕèµéÍ§¡ÒÃ¶Ù¡àÅ×Í¡ãËéÁỐ
- ¡ÒÃàÅ×Í¡â´Â¡ÒÃµÕ¢ÅØÁ (Crossing) àÁ× èÍà¤Ã× èÍ§¶ÒÁ Select objects : ãËé¾ÔÁ¾ì c(rossing) ä» àÁ× èÍµÕ¡ÃÍºä»àÅ×Í¡ÇÑµ¶Ø
ÇÑµ¶Øã´·ÕèáÁé¹ºÒ§ÊèÇ¹â´Â¡ÃÍº¾Ò´¼èÒ¹ áÁé¹à¾ÕÂ§ºÒ§ÊèÇ¹¡ç¨Ð¶Ù¡àÅ×Í¡

- ·Ñé§¡ÒÃµÕ¡ÃÍºáÅÐ¡ÒÃµÕ¢ÅØÁ ¨Ðà»ç¹¡ÃÍºÊÕèàËÅÕèÂÁ ËÒ¡µéÍ§¡ÒÃÊÃéÒ§ÃÙ»ËÅÒÂàËÅÕèÂÁà»ç¹¡ÃÍºà¾×èÍàÅ×Í¡ ËÅÑ§ÍÑ¡ÉÃ w, c ãËéãÊè  p(olygon)
Å§ä» àÁ×èÍàÅ×Í¡¨¹¤ÃºáÅéÇ¡´ Enter

- ¡ÒÃàÅ×Í¡â´Â¡ÒÃµÕÃÑéÇ ä´éá¡è¡ÒÃàÅ×Í¡â´ÂãªéµÑÇªÕéÅÒ¡àÊé¹ä»â´¹ÇÑµ¶Ø·ÕèµéÍ§¡ÒÃàÅ×Í¡ àÁ×èÍàÅ×Í¡àÊÃç¨ãËé¡´ Enter â´Âãªé¡ÒÃ¾ÔÁ¾ì f(ence) Å§ä»ËÅÑ§
Select objects :
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erase
- ¤×Í¡ÒÃàÅ×Í¡ÅºÇÑµ¶Ø â´Âãªé¤ÓÊÑè§ erase ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-erase ËÃ×Í ¾ÔÁ¾ì e à áµèÁ×èÍàÅ×Í¡ÅºÇÑµ¶Øä»áÅéÇ (à»ÅÕèÂ¹ã¨) ̈ ÐàÍÒ¤×¹ãËéãªé¤ÓÊÑè§
oops ÇÑµ¶Ø·Õè¶Ù¡Åºä»¤ÃÑé§ÅèÒÊØ´¨Ð¡ÅÑº¤×¹»ÃÒ¡®ÁÒ·Ñé§ËÁ´

copy
- ¤×Í¡ÒÃ·ÓÊÓà¹ÒÇÑµ¶Ø·ÕèàÅ×Í¡ áÅéÇ¹Óä»ÇÒ§ãËÁèã¹·ÕèµèÒ§æ â´ÂÁÕ¨Ø´ÍéÒ§ÍÔ§ (Base Point) â´Â¡ÒÃàÅ×Í¡¨Ò¡á¶ºàÁ¹Ù Modify - Copy-...  ËÃ×Í¾ÔÁ¾ì
copy

- ÊÒÁÒÃ¶ Copy ÇÑµ¶ØË¹Öè§ä»ÇÒ§ã¹ËÅÒÂæµÓáË¹è§ä´é â´Â¡ÒÃàÅ×Í¡ m(ultiple) ËÅÑ§¨Ò¡àÅ×Í¡ÇÑµ¶ØàÊÃç¨áÅéÇ / ¡èÍ¹·Õè¨ÐàÅ×Í¡ µÓáË¹è§ Base Point

move
- ¤ÅéÒÂ¡ÒÃ Copy áµèÇÑµ¶Øµé¹áºº¨ÐËÒÂä» ¤×ÍÂéÒÂä»ÍÂÙè·ÕèãËÁè¹Ñè¹àÍ§
- â´Â¡ÒÃãªé¨Ò¡á¶ºàÁ¹Ù Modify-Move-... , ËÃ×ÍªØ´¤ÓÊÑè§ MODIFY2  , ËÃ×Í¾ÔÁ¾ì move ËÃ×Í m áÅéÇàÅ×Í¡ÇÑµ¶Ø, àÅ×Í¡¨Ø´ÍéÒ§ÍÔ§ ,
áÅéÇàÅ×Í¡µÓáË¹è§ãËÁè ·ÕèµéÍ§¡ÒÃà¤Å×èÍ¹ÂéÒÂÇÑµ¶Øä»ÇÒ§äÇé

break
- ¤×Í¡ÒÃµÑ´ÊèÇ¹¢Í§ÇÑµ¶Ø àªè¹àÊé¹ Ç§¡ÅÁ ÊèÇ¹â¤é§ ÏÅÏ ÍÍ¡à»ç¹ 2 ªÔé¹ ¨ÐµéÍ§·Ó¡ÒÃàÅ×Í¡ÇÑµ¶Ø/µÓáË¹è§·Õè¨ÐàÃÔèÁµÑ´¡èÍ¹ áÅéÇàÅ×Í¡ºÃÔàÇ³»ÅÒÂ
·ÕèµéÍ§¡ÒÃËÂØ´¡ÒÃµÑ´ ËÃ×Í¨ÐàÅ×Í¡µÑ´¨Ø´à´ÕÂÇãËéÇÑµ¶Ø¢Ò´à»ç¹ 2 ÊèÇ¹ (â´Âãªé¤ÓÊÑè§ sel pt àÁ×èÍà¤Ã×èÍ§ãËéàÅ×Í¡ÇÑµ¶Ø/ ¨Ø´áÃ¡)

- â´Â¡ÒÃãªé¨Ò¡á¶ºàÁ¹Ù Modify-Break-... ËÃ×Í¾ÔÁ¾ì break áÅéÇàÅ×Í¡¨Ø´áÃ¡/ÇÑµ¶Ø·ÕèµéÍ§¡ÒÃ break

trim
- ä´ éá¡ è¡ÒÃ¢Å Ôº ¤Å éÒÂ¡ Ñº¡ÒÃ Break áµ èµ éÍ§Á Õ¡ÒÃàÅ ×Í¡á¹Ç¢Å Ôº (Cutting Edge) · Õ è à» ç¹àÊ é¹· Õ èµ Ñ´Ç Ñµ¶ Ø¹ Ñ é¹æ ¡ èÍ¹
áµè¶éÒá¹Ç¢ÅÔºÂÒÇäÁè¾ÍÊÒÁÒÃ¶µèÍàÊé¹ÊÁÁØµÔ¢Í§á¹Ç¢ÅÔºÍÍ¡ä»ä é́ªÑèÇ¤ÃÒÇ â´Âãªé¤ÓÊÑè§ E(dge)-e(xtend) ËÅÑ§¡ÒÃàÅ×Í¡á¹Ç¢ÅÔº·ÕèÊÑé¹à¡Ô¹ä»áÅéÇ

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ Modify-Trim-... ËÃ×Í¾ÔÁ¾ì trim

extend
- à» ç¹¤ÓÊ Ñ è §µÃ§¡ Ñ¹¢ é ÒÁ¡ Ñº¡ÒÃ¢Å Ôº ¤ ×Í¡ÒÃµ èÍÇ Ñµ¶ Ø ãË éÂÒÇÍÍ¡ä»¨¹¨Ã´á¹Ç¢Íºà¢µ· Õ è¡ÓË¹´ (Boundary Edge)
áÅÐÊÒÁÒÃ¶ãªéá¹ÇÊÁÁØµÔä´é´éÇÂÇÔ¸Õà´ÕÂÇ¡Ñº Trim

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-Extend-... ËÃ×Í¾ÔÁ¾ì extend

fillet
- ¤×Í¡ÒÃÁ¹ÁØÁ ËÃ×ÍÅºÁØÁ´éÇÂàÊé¹â¤é§ àÃÒÊÒÁÒÃ¶ãÊèÃÑÈÁÕ¢Í§àÊé¹â¤é§·Õè¨ÐÁÒÁ¹ÁØÁ¹Ñé¹ä´é â´ÂàÊé¹ 2 àÊé¹¹Ñé¹¨Ð¾º¡Ñ¹/µÑ´¡Ñ¹ ËÃ×ÍäÁèµÑ´¡Ñ¹¡çä´é
(áµèµéÍ§ÁÕá¹ÇÊÁÁØµÔ·Õè¨ÐÁÒ¾º¡Ñ¹ä´é)

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-fillet-... ËÃ×Í¾ÔÁ¾ì fillet

chamfer
- ¤×Í¡ÒÃÅºÁØÁ¤éÇÂàÊé¹µÃ§ â´ÂàÃÒÊÒÁÒÃ¶àÅ×Í¡¡ÓË¹´ÃÐÂÐ·ÕèµéÍ§¡ÒÃµÑ´ÅºÁØÁ (Distance) ä´é ËÃ×ÍÍÒ¨àÅ×Í¡¡ÓË¹´à»ç¹ÁØÁ (Angle) ¡çä´é
áµè¶éÒ¡ÓË¹´ÃÐÂÐµèÒ§æ à»ç¹ 0 ¨Ðà»ç¹¡ÒÃ·ÓãËéàÊé¹·ÕèÁÕá¹ÇÊÁÁØµÔÁÒµÑ´¡Ñ¹ ÊÒÁÒÃ¶µèÍÁÒª¹¡Ñ¹ä´é

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-Chamfer-... ËÃ×Í¾ÔÁ¾ì chamfer

change
- ¤×Í¡ÒÃà»ÅÕèÂ¹á»Å§ á¡éä¢¤Ø³ÊÁºÑµÔµèÒ§æ¢Í§ÇÑµ¶Ø ÃÇÁ·Ñé§µÓáË¹è§áÅÐ¢¹Ò´
- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY-Modify-... , ËÃ×Í ¨Ò¡á¶ºàÁ¹Ù Modify-Properties-..., ËÃ×Í¾ÔÁ¾ì change áÅéÇàÅ×Í¡ Properties
- ÁÕãËéàÅ×Í¡·Ñé§ ¡ÒÃà»ÅÕèÂ¹¤Ø³ÊÁºÑµÔ (DDchprp) ËÃ×Í/áÅÐ à»ÅÕèÂ¹µÓáË¹è§ (DDmodif) ´éÇÂ
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¡ÒÃãªé¤ÓÊÑè§à¾×èÍ»ÃÑº»ÃØ§áÅÐá¡éä¢ÀÒ¾ (Editing) µÍ¹·Õè 2 : rotate, stretch, array, offset, mirror, divide,
measure, scale, explode

rotate
- ¤×Í¡ÒÃËÁØ¹ÇÑµ¶Ø ÃÍº Ø̈´ËÁØ¹ÍéÒ§ÍÔ§ (Base Point) ÊÒÁÒÃ¶¡ÓË¹´¤èÒ¡ÒÃËÁØ¹à»ç¹¨Ò¡á¹ÇÃÒº 0 Í§ÈÒ (Rotation Angle) ËÃ×Í à»ç¹Í§ÈÒ¨Ò¡ÁØÁà´ÔÁ
(Reference) àªè¹ ¡ÓË¹´¤èÒÁØÁà´ÔÁà»ç¹ 30 í áÅéÇà»ÅÕèÂ¹à»ç¹ 45 í (¹Ñè¹¤×ÍËÁØÁä»¨Ò¡à´ÔÁ 15 í ¹Ñè¹àÍ§)

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-Rotate-... ,ËÃ×Í¾ÔÁ¾ì rotate

stretch
- ¤×Í¡ÒÃÂ×´ÇÑµ¶Øä»ã¹·ÔÈ·Ò§ã´ ·ÔÈ·Ò§Ë¹Öè§  â´Â·Õè¢¹Ò´¢Í§ÇÑµ¶Øã¹·ÔÈ·Ò§Í×è¹æ ·ÕèäÁèä´é¶Ù¡àÅ×Í¡ äÁèà»ÅÕèÂ¹á»Å§
- â´Â¨Ò¡á¶ºàÁ¹Ù Modify-Stretch-... ËÃ×Í¾ÔÁ¾ì stretch

array
- ¤×Í¡ÒÃ·ÓÊÓà¹ÒÇÑµ¶Øà»ç¹¡ÅØèÁ áÅÐÇÒ§ã¹µÓáË¹è§·Õèà»ç¹ÃÐºº ÁÕ 2 áºº ¤×ÍáººÃÐººÇ§¡ÅÁ (Polar) áÅÐáººÃÐººÊÕèàËÅÕèÂÁ µÒÁá¹ÇµÑé§ -
á¹Ç¹Í¹ (Rectangular)

- áººÃÐººÇ§¡ÅÁ (Polar) ̈ ÐµéÍ§·Ó¡ÒÃàÅ×Í¡ÇÑµ¶Ø àÅ×Í¡ãªé mode P(olar) àÁ×èÍà¤Ã×èÍ§¶ÒÁÇèÒ R/P áÅéÇ¡ÓË¹´¨Ø´ÈÙ¹Âì¡ÅÒ§¢Í§¡ÅØèÁ·Õè¨Ð¶Ù¡·ÓÊÓà¹Ò,
¨Ó¹Ç¹¢Í§ÊÓà¹Ò, ÁØÁÃÍº¨Ø´ÈÙ¹Âì¡ÅÒ§·ÕèµéÍ§¡ÒÃÇÒ§¡ÅØèÁÊÓà¹ÒÅ§ä» àªè¹ ÃÍºÇ§ ¤×Í 360 í / ¤ÃÖè§Ç§¡ÅÁ ¤×Í 180 í, áÅÐ·éÒÂÊØ´¶ÒÁÇèÒ
¨ÐËÁØ¹ÊÓà¹Òä»µÒÁÁØÁ·Õè·Ó¡Ñº¨Ø´ÈÙ¹Âì¡ÅÒ§ËÃ×ÍäÁè?

- áººÃÐººÊÕèàËÅÕèÂÁ µÒÁá¹ÇµÑé§ - á¹Ç¹Í¹ (Rectangular) ¡ç¨ÐµéÍ§·Ó¡ÒÃàÅ×Í¡ÇÑµ¶Øàªè¹¡Ñ¹ àÅ×Í¡ãªé mode R(ectangular), ãÊè¨Ó¹Ç¹á¶Çá¹Ç¹Í¹
(Row, - - - ) áÅÐá¶Çá¹ÇµÑé§ (Column, I I I ), ÃÐÂÐËèÒ§ÃÐËÇèÒ§á¶Çá¹Ç¹Í¹ áÅÐá¹ÇµÑé§ ÃÐÂÐ¹Õé¨Ðà»ç¹ÃÐÂÐ¨Ò¡µÓáË¹è§ã´æ ¢Í§ÊÓà¹ÒáµèÅÐµÑÇ
¶éÒµéÍ§¡ÒÃ Array Å§ÁÒ¢éÒ§ÅèÒ§ ËÃ×Í ä»·Ò§«éÒÂ¤èÒ¢Í§ÃÐÂÐËèÒ§¢Í§á¶Çá¹Çá¹Ç¹Í¹ ËÃ×Íá¹ÇµÑé§¨Ðà»ç¹¤èÒÅº (µÒÁÅÓ´Ñº)

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2 ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Modify-3DArray-... («Öè§¨ÐÊÒÁÒÃ¶ Array 3 ÁÔµÔä´é´éÇÂ) ,ËÃ×Í¾ÔÁ¾ì array

offset
- ¤×Í¡ÒÃÊÃéÒ§ÇÑµ¶Ø¢Öé¹ÁÒÍÕ¡ªÔé¹Ë¹Öè§ãËéÍÂÙèã¹ÃÐÂÐËèÒ§¨Ò¡ÇØµ¶Øà´ÔÁµÒÁ·Õè¡ÓË¹´äÇéã¹ÃÐÂÐ Offset ÇÑµ¶Ø¹Ñé¹ÍÒ¨à»ç¹ÃÙ»à»Ô´ ËÃ×ÍÃÙ»»Ô´¡çä´é  àªè¹
àÊé¹µÃ§ (àªè¹á¹Ç¼¹Ñ§), ÊèÇ¹â¤é§ (àªè¹ á¹Ç¶¹¹ ËÃ×Í·Ò§à´Ô¹), Ç§¡ÅÁ, Polyline, ÊèÇ¹â¤é§, Ç§ÃÕ, ÃÙ»ËÅÒÂàËÅÕèÂÁ (Polygon), ÏÅÏ

- ÊÒÁÒÃ¶ºÍ¡ÃÐÂÐ Offset ä»àÅÂà» ç¹µ ÑÇàÅ¢ ËÃ ×Í¨ÐºÍ¡ÃÐÂÐ· ÕËÅ Ñ§  â´Â¡ÒÃ¼ èÒ¹àÅ ×Í¡ãÊ è  T(hrough)
â´Â¡ÒÃ¤ÅÔ¡µÓáË¹è§·ÕèµéÍ§¡ÒÃÅ§ä»ËÅÑ§¨Ò¡¡ÓË¹´ÇÑµ¶Ø·Õè¨Ð Offset áÅÐ´éÒ¹·Õè¨Ð Offset áÅéÇ¡çä´é

- â´Âãªéá¶ºàÁ¹Ù Modify-Offset-... ËÃ×Í¾ÔÁ¾ì offset

mirror
- ¤×Í¡ÒÃ¡çÍ»»Õ é¡ÅÑº¢éÒ§ àËÁ×Í¹¡Ñº¡ÒÃÊèÍ§¡ÃÐ¨¡ â´ÂÁÕá¹ÇàÊé¹¡ÃÐ¨¡ (Mirror Line) ÍÂÙ èµÃ§¡ÅÒ§ ã¹·ÔÈ·Ò§ã´æ ¡çä´é
ÇÑµ¶Ø·Õèä´é¨ÐÁÕÅÑ¡É³ÐàËÁ×Í¹¡ÑºÇÑµ¶Øµé¹áºº·ÕèàÅ×Í¡äÇé áµè¡ÅÑº´éÒ¹¡Ñ¹ ¶Ö§áÁé¹¨Ðà»ç¹µÑÇË¹Ñ§Ê×Í áµè¶éÒµéÍ§¡ÒÃãËéµÑÇË¹Ñ§Ê×Í äÁè¡ÅÑº´éÒ¹
µéÍ§à¾ÔèÁ¤ÓÊÑè§Â¡àÇé¹¡ÒÃ¡ÅÑºµÑÇË¹Ñ§Ê×Í (â´Â ¾ÔÁ¾ì mirrtext) áÅéÇ¡ÓË¹´¤èÒ Mirror Text à»ç¹ 0 (á·¹·Õè 1)

- â´Â¡ÒÃãªéá¶ºàÁ¹Ù Modify-Mirror-... ËÃ×Í¾ÔÁ¾ì mirror

divide
- ¤×Í¤ÓÊÑè§·Õè¨Ðáºè§ÇÑµ¶ØÍÍ¡à»ç¹ÊèÇ¹à·èÒæ ¡Ñ¹ µÒÁ¨Ó¹Ç¹·Õè¡ÓË¹´ â´ÂÁÕµÑÇáºè§à»ç¹¨Ø´ËÃ×Í Block µÒÁÅÑ¡É³Ð Point Style   ËÃ×Í Block
·Õè¡ÓË¹´äÇé (ÊÃéÒ§äÇé) ¨Ø´àËÅèÒ¹ÕéÊÒÁÒÃ¶ Snap ä´é´éÇÂ¤ÓÊÑè§  Snap - Node

- â´Â¡ÒÃ¾ÔÁ¾ì divide Å§ä», ËÃ×Í¨Ò¡ªØ´¤ÓÊÑè§ DRAW2-Divide-... ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Draw-Point-Divide-...
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measure
- ¤ÅéÒÂ¡Ñº¤ÓÊÑè§ Divide áµèà»ç¹¡ÒÃáºè§ÇÑµ¶ØµÒÁ¤ÇÒÁÂÒÇ·Õè¡ÓË¹´
- â´Â¡ÒÃ¾ÔÁ¾ì measure áÅéÇãÊèÃÐÂÐÅ§ä», ËÃ×Í¨Ò¡ªØ´¤ÓÊÑè§ DRAW2-Measure-... ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Draw-Point-Measure-...

scale
- à»ç¹¡ÒÃà»ÅÕèÂ¹¢¹Ò´¢Í§ÇÑµ¶Ø¨ÃÔ§æ  «Öè§µèÒ§¡Ñº¡ÒÃ Zoom à¾ÃÒÐ ¡ÒÃ Zoom à»ç¹¡ÒÃ¢ÂÒÂÇÑµ¶ØãËéÁÍ§àËç¹ãËè¢Öé¹ / àÅç¡Å§ áµè¢¹Ò´ÇÑµ¶Ø·Õèá·é¨ÃÔ§
ÂÑ§¤§¤§à ỐÁ

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ MODIFY2-Scale-... , ËÃ×Í¨Ò¡á¶ºàÁ¹Ù  Modify-Scale-... , ËÃ×Í¾ÔÁ¾ì scale áÅÐ¨ÐµéÍ§·Ó¡ÒÃàÅ×Í¡ÇÑµ¶Ø ¡ÓË¹´¨Ø´ÍéÒ§ÍÔ§
(Base Point) ¢Í§¡ÒÃÂèÍËÃ×Í¢ÂÒÂ áÅÐãÊèÍÑµÃÒÊèÇ¹¡ÒÃÂèÍ¢ÂÒÂà»ç¹à·èÒ ¤×Í à·èÒáººàÃÕÂ¡ÇèÒ Scale Factor = 1 , ÂèÍÅ§¤ÃÖè§Ë¹Öè§ ¤×Í = 0.5 ,
¢ÂÒÂ 1 à·èÒ = 2.0 à»ç¹µé¹ áÅÐÊÒÁÒÃ¶ÂèÍ/¢ÂÒÂ â´Â ãªé Reference ä´é ¤×Íãªé Mouse ¤ÅÔ¡àÅ×Í¡¨Ø´»ÅÒÂ·ÕèÇÑµ¶Øà´ÔÁÍÂÙè áÅéÇàÅ×Í¡¨Ø´·Õè¨ÐÂèÍ/
¢ÂÒÂä»ª¹ ËÃ×ÍÍÒ¨¨ÐãªéÇÔ¸ÕºÍ¡à»ç¹µÑÇàÅ¢ Reference ä´é àªè¹¢¹Ò´à´ÔÁ¤×Í 80 ¢ÂÒÂà»ç¹ 100  à»ç¹µé¹

explode
- à»ç¹¡ÒÃ·ÓãËéÇÑµ¶Ø·ÕèáÁé¹à»ç¹àÊé¹ËÅÒÂæàÊé¹µèÍ¡Ñ¹ áµèà»ç¹ªÔé¹à´ÕÂÇ¡Ñ¹àÁ×èÍ¶Ù¡àÅ×Í¡ äÁèÊÒÁÒÃ¶à¢éÒä»á¡éä¢àÊé¹ÂèÍÂã´æ ä´é  àªè¹ Polyline, Donut,
Rectang, Block, Polygon ÏÅÏ ãËé¡ÅÒÂà»ç¹ÊèÇ¹»ÃÐ¡ÍºÂèÍÂ ´éÇÂÇÔ¸Õ¡ÒÃ "ÃÐàºÔ´" (Explode) â´ÂÇÑµ¶Ø¨ÐäÁèà»ÅÕèÂ¹á»Å§ÃÙ»ÃèÒ§
ä»¨Ò¡à´ÔÁáµèÍÂèÒ§ã´ à¾ÕÂ§áµèÊèÇ¹»ÃÐ¡ÍºàËÅèÒ¹Ñé¹¨ÐáÂ¡äÁèÂÖ´à»ç¹ªÔé¹à´ÕÂÇàÇÅÒ¶Ù¡àÅ×Í¡ ·ÓãËéÊÒÁÒÃ¶á¡éä¢´Ñ´á»Å§áµèÅÐÊèÇ¹»ÃÐ¡Íºä´é

- â´Â¡ÒÃãªéá¶ºàÁ¹Ù Modify-Explode-... ËÃ×Í¾ÔÁ¾ì explode áÅéÇàÅ×Í¡ÇÑµ¶Ø
- àÁ×èÍ Explode ÇÑµ¶Ø·Õèà»ç¹ Polyline/Polygon áÅéÇ µéÍ§¡ÒÃãËéÃÇÁ¡ÅÑºà»ç¹ªÔé¹à´ÕÂÇ (Polyline) ÍÕ¡ ãËéãªé¤ÓÊÑè§ Polyline Edit â´Â¡ÒÃ¾ÔÁ¾ì pedit
áÅéÇàÅ×Í¡ J(oin) àÊé¹áµèÅÐàÊé¹à¢éÒ´éÇÂ¡Ñ¹

¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃ¤Çº¤ØÁ¡ÒÃáÊ´§ÀÒ¾ (Display) : zoom, pan, redraw, regen, fill

zoom
- ÍÂÙèã¹ªØ´¤ÓÊÑè§ VIEW1
- ¤×Í¡ÒÃà»ÅÕèÂ¹¢¹Ò´¢Í§¡ÒÃÁÍ§ÇÑµ¶Ø â´Â·ÕèÇÑµ¶ØäÁèä´éà»ÅÕèÂ¹¢¹Ò´ä»áµèÍÂèÒ§ã´ ÁØÁÁÍ§¡ÒÃ«ÙÁ ÁÕÍÂÙèËÅÒÂÃÙ»áºº ¤×Í

� Zoom In / Zoom Out - ¤×Í¡ÒÃ«ÙÁà¢éÒËÒ / ÍÍ¡¨Ò¡ÇÑµ¶Ø ¤ÃÑé§ÅÐ 1 à·èÒ
� Zoom Window - ¤×Í¡ÒÃ«ÙÁà¢éÒ / ÍÍ¡ à·èÒ¡Ñº¢¹Ò´¢Í§¡ÃÍº Windows ¤ÅØÁÇÑµ¶Ø «Öè§¨ÐáÊ´§ãËéàËç¹àµçÁ¨ÍÀÒ¾
� Zoom Previous - ¤×Í¡ÒÃ«ÙÁ¡ÅÑºÂÑ§ÁØÁÁÍ§¤ÃÑé§¡èÍ¹Ë¹éÒ¹Õé ÂéÍ¹¡ÅÑºä»ä´é 10 ÁØÁÁÍ§ ã¹áµèÅÐ¤ÃÑé§¢Í§¡ÒÃà»Ô´
� Zoom Scale - ¤×Í¡ÒÃ«ÙÁµÒÁ¢¹Ò´·Õèá¹è¹Í¹ µÒÁ·ÕèàÃÒ¡ÓË¹´ 1 à·èÒ = 1, ¤ÃÖè§à·èÒ = 0.5 à»ç¹µé¹
� Zoom Centre - ¤×Í¡ÒÃ«ÙÁâ´ÂÊÒÁÒÃ¶¡ÓË¹´àÅ×Í¡¨Ø´¡ÅÒ§ÀÒ¾¢Í§¡ÒÃ«ÙÁä´é áÅÐ¢¹Ò´¡ÒÃ«ÙÁ

¨ÐÃÐºØà»ç¹µÑÇàÅ¢¤ÇÒÁÊÙ§ÍéÒ§ÍÔ§ ¶éÒàÅ¢ÁÒ¡¡ÇèÒàÅ¢ã¹ <?> á»ÅÇèÒ ¢¹Ò´¨ÐàÅç¡Å§  (Zoom Out)
áÅÐã¹·Ò§¡ÅÑº¡Ñ¹ ¶éÒ¹éÍÂÅ§ ¢¹Ò´¨ÐãËè¢Öé¹ (Zoom In)

� Zoom Left - ¤×Í¡ÒÃ«ÙÁ·ÕèÊÒÁÒÃ¶àÅ×Í¡àÍÒ¨Ø´ã´¨Ø´Ë¹Öè§ÁÒäÇé·ÕèÁØÁÅèÒ§«éÒÂ¢Í§ÁØÁÁÍ§ãËÁè
� Zoom All - ¤×Í¡ÒÃ«ÙÁà¾×èÍ¡ÒÃ´ÙÃÙ»·Ñé§ËÁ´·Õèà¢ÕÂ¹ã¹áºº
� Zoom Extents - ¤×Í¡ÒÃ«ÙÁà¾×èÍ´ÙÃÙ»·Ñé§ËÁ´ ãËéÁÕÁØÁÁÍ§·ÕèãËè·ÕèÊØ´ ¡ÒÃ«ÙÁáºº¹ÕéÊèÇ¹º¹ÊØ´ -ÅèÒ§ÊØ´ / áÅÐ

ÊèÇ¹¢ÇÒÊØ´-«éÒÂÊØ´ ¨ÐÍÂÙèµÔ´¢Íº¨ÍÀÒ¾ áÅéÇáµèÇèÒÊÑ´ÊèÇ¹¢Í§´éÒ¹¡ÇéÒ§ ËÃ×Í´éÒ¹ÂÒÇ¨ÐÁÒ¡¡ÇèÒ
µÒÁÍÑµÃÒÊèÇ¹¢Í§¨ÍÀÒ¾

� Zoom Dynamic - ¤×Í¡ÒÃ«ÙÁ·Õèãªé§Ò¹§èÒÂ áÅÐÊÐ´Ç¡·ÕèÊØ´ ÊÒÁÒÃ¶ÇÒ§µÓáË¹è§¡ÒÃ«ÙÁ
ä´éä¡Åà¡Ô¹¡ÇèÒÀÒ¾·ÕèàËç¹ã¹¨Í»Ã¡µÔ â´Âà¢éÒã¨ÇèÒµ¹àÍ§ÍÂÙèÊèÇ¹ã´áÅÐ¡ÓÅÑ§«ÙÁÊèÇ¹ã´

� Zoom Vmax - ¤×Í¡ÒÃ«ÙÁ·Õè·ÓãËéÃÙ»àÅç¡·ÕèÊØ´à·èÒ·Õè¨Ð·Óä´é â´ÂäÁèµéÍ§ÁÕ¡ÒÃ Regeneration ÃÙ»ãËÁè
� Zoom Realtime - ¤×Í¡ÒÃ«ÙÁ·Õè·ÓãËéàËç¹¾ÃéÍÁä»¡Ñº¡ÒÃàÅ×èÍ¹ Mouse â´Â¡ÒÃ¡´»ØèÁ«éÒÂ¤éÒ§ áÅéÇàÅ×èÍ¹ Mouse ¢Öé¹-Å§

- â´Â¡ÒÃãªéá¶ºàÁ¹Ù View-Zoom-... ËÃ×Í¾ÔÁ¾ì zoom ËÃ×Í  z
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pan
- ÍÂÙèã¹ªØ´¤ÓÊÑè§ VIEW1
- ¤×Í¡ÒÃàÅ×èÍ¹ÁØÁÁÍ§ â´ÂÇÑµ¶ØÂÑ§¤§ÍÂÙè¡Ñº·Õèº¹áºº àËÁ×Í¹¡Ñº¡ÒÃ·ÕèàÃÒàÅ×èÍ¹¡ÃÐ´ÒÉä»ÁÒº¹âµêÐ·Ó§Ò¹µÃ§Ë¹éÒàÃÒ ¡ÒÃ Pan ̈ ÐµéÍ§ÁÕ·Ñ¡ÉÐã¹¡ÒÃãªé
Mouse ãËéà¤Å×èÍ¹ä»ÁÒÍÂèÒ·ÕèµéÍ§¡ÒÃ (ÍÑ¹¹Õé¤ÇÃ·´ÅÍ§·Ó¨¹ªÓ¹ÒàÍ§¹Ð¤Ð!)

- â´Â¡ÒÃ¾ÔÁ¾ì pan ËÃ×Í p

redraw
- ÍÂÙèã¹ªØ´¤ÓÊÑè§ VIEW1
- ËÅÑ§¨Ò¡ÁÕ¨Ø´ÍéÒ§ÍÔ§µèÒ§à¡Ô´¢Ö é¹ÁÒ¡ÁÒÂ àªè¹ ¡Ò¡ºÒ··Õ èÁÒ¨Ò¡¡ÒÃàÅ×Í¡ÇÑµ¶Ø ËÃ×Í¡ÃÍº Windows àÃÒÊÒÁÒÃ¶¢¨Ñ´àÈÉ¢ÂÐ

Ø̈´ÍéÒ§ÍÔ§àËÅèÒ¹ÕéÍÍ¡¨Ò¡ÁØÁÁÍ§ ä é́â´Â¤ÓÊÑè§ Redraw «Öè§à¤Ã×èÍ§¨ÐãªéàÇÅÒäÁèÁÒ¡à¾ÃÒÐäÁèãªè¡ÒÃ¤Ó¹Ç³/ Ñ̈´¡ÒÃ¡Ñº¤Ø³ÊÁºÑµÔÃÙ»¹Ñé¹ãËÁè àËÁ×Í¹¤ÓÊÑè§
Regeneration

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ VIEW1-Redraw ËÃ×Í Redrawall ËÃ×Íá¶ºàÁ¹Ù View-Redraw-..., ¾ÔÁ¾ì redraw ËÃ×Í r

regen
- ÍÂÙèã¹ªØ´¤ÓÊÑè§ VIEW1
- ¤×Í¤ÓÊÑ è§ Regeneration ·Õ è¡ÅèÒÇ¶Ö§ã¹ Redraw áµè¤ÓÊÑ è§¹Õ é¨ÐãªéàÇÅÒ¹Ò¹¡ÇèÒ à¾ÃÒÐà¤Ã× èÍ§¨Ð¤Ó¹Ç³ / ¨Ñ´¡ÒÃ¡ÑºáººãËÁè
ãËéµÃ§µÒÁ·Õèá¡éä¢¤Ø³ÊÁºÑµÔµèÒ§æäÇé ÃÙ»·ÕèÁÕ¤ÇÒÁ«Ñº«éÍ¹ÊÙ§ àªè¹ ÁÕ Hatch ÁÒ¡æ ËÃ×Í à»ç¹ÃÙ»·ÕèÁÕËÅÒÂ Layer à»Ô´ÍÂÙè¾ÃéÍÁæ ¡Ñ¹ ¨ÐãªéàÇÅÒ
Generate ¹Ò¹ÁÒ¡ ÇÔ¸Õá¡éä¢¤×Í  Thaw  - Layer ¹Ñé¹äÇé

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ VIEW1 ËÃ×Í á¶ºàÁ¹Ù View-Regen ËÃ×Í Regenall-...¾ÔÁ¾ì regen

fill
- ¤×Í¤ÓÊÑè§·ÕèãªéÊÇÔ·ªìä»-ÁÒ ÃÐËÇèÒ§ On-Off ¢Í§¡ÒÃ¶Áà¢éÁ ¢Í§ÃÙ» Donut , àÊé¹ Polyline ·ÕèÁÕ¤ÇÒÁË¹Ò
- â´Â¾ÔÁ¾ì fill áÅéÇàÅ×Í¡âËÁ´ On/Off ·Ñé§¹Õé¨ÐµéÍ§·Ó¡ÒÃ Regenerate ¨Í â´Â¡ÒÃ¾ÔÁ¾ì regen ¨Ö§¨ÐàËç¹ÀÒ¾¼Å·Õèá·é¨ÃÔ§

¡ÒÃãªé¤ÓÊÑè§ dimension, area ¡ÒÃãªéªèÇÂàËÅ×Í (assist) : object snap µèÒ§æ, calculator

dimension
- ¤×ÍàÊé¹·ÕèºÍ¡¢¹Ò´¢Í§ÇÑµ¶Ø â´Âà¤Ã×èÍ§¨Ð¤Ó¹Ç³ËÒÃÐÂÐ ¢¹Ò´¹Ñé¹æ ãËéàÃÒàÍ§ â´ÂäÁèµéÍ§¾ÔÁ¾ìµÑÇàÅ¢Å§ä»àÍ§ áµèàÃÒÒÁÒÃ¶á¡éä¢ä´é ¶éÒµéÍ§¡ÒÃ
- àÊé¹ºÍ¡¢¹Ò´¹ÕéÁÕ 5 ª¹Ô´ ¤×Í àÊé¹ºÍ¡¢¹Ò´¤ÇÒÁÂÒÇ (Linear Dimension),  àÊé¹ºÍ¡¢¹Ò´ÃÑÈÁÕ¢Í§Ç§¡ÅÁ ¤×ÍÊèÇ¹â¤é§·ÕèÁÕÃÐºº (Radial /
Diameter Dimension), áÅÐàÊé¹ºÍ¡¢¹Ò´ÁØÁ (Angular Dimension), àÊé¹ªÕéÊà»¤¢éÍ¤ÇÒÁ (Leader), àÊé¹ºÍ¡µÓáË¹è§º¹á¡¹ x,y  (Ordinate
Dimension)

- Linear Dimension à»ç¹àÊé¹ºÍ¡¢¹Ò´á¹ÇµÑé§ áÅÐá¹Ç¹Í¹ â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ DIMNSION-Linear-... , ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Dimension-
Linear-..., ËÃ×Í¾ÔÁ¾ì dimlinear ÊÒÁÒÃ¶àÅ×Í¡ÇÑµ¶Ø (àÊé¹) ä´é 2 ÇÔ¸Õ ÇÔ¸ÕáÃ¡¤×Í ¤ÅÔ¡àÅ×Í¡¨Ø´áÃ¡ áÅéÇàÅ×Í¡¨Ø´·Õè 2 ÇÔ¸Õ·Õè 1 ¹Õé¤ÇÃãªé¡ÒÃ Snap
ÁÒªèÇÂ «Öè§¨Ð¡ÅèÒÇ¶Ö§µèÍä» ÇÔ¸Õ·Õè 2 ¤×Í¡´ Enter áÅéÇàÅ×Í¡àÊé¹·ÕèµéÍ§¡ÒÃ·ÃÒº¢¹Ò´, ãÊèµÓáË¹è§·ÕèµéÍ§¡ÒÃãËéàÊé¹ºÍ¡¢¹Ò´ÍÂÙè

- àÃÒÊÒÁÒÃ¶ºÍ¡ÃÐÂÐã¹á¹Çà´ÕÂÇ¡Ñ¹µèÍä»ä´é â´ÂµèÍä»äÁèµéÍ§¡ÓË¹´µÓá¹è§àÊé¹ºÍ¡¢¹Ò´áÅéÇ â´Â¡ÒÃãªé¤ÓÊÑ è§ Dimcontinue
¨ÐÊÒÁÒÃ¶ºÍ¡¢¹Ò´ä´éµèÍä»àÃ×èÍÂ ã¹á¹Çà´ÕÂÇ¡Ñ¹ ¨¹àÁ×èÍµéÍ§¡ÒÃàÅÔ¡ ãËé¡´ Enter

- áµè¶éÒµéÍ§¡ÒÃÂÖ´¨Ø´áÃ¡ à»ç¹¨Ø´·ÕèÁÕÃÐÂÐ =0 áÅéÇ¨Ø´µèÍæ ä»¨Ð¹ÑºÃÐÂÐ¨Ò¡¨Ø´áÃ¡ (¨Ø´áÃ¡à»ç¹°Ò¹)  ãËéãªé¤ÓÊÑè§ dimbaseline
- ¡Ã³Õ·ÕèµéÍ§¡ÒÃ·ÃÒºÃÐÂÐ¢Í§àÊé¹àÍÕÂ§ ãËéãªé¤ÓÊÑè§ dimaligned ËÃ×ÍªØ´¤ÓÊÑè§ DIMNSION-Aligned-...
- Radial Dimension ÁÕ 2 áºº ¤×ÍáººÇÑ́ ÃÑÈÁÕ (Radius)  â´ÂãªéªǾ ¤ÓÊÑè§  DIMNSION-Radius-...  ËÃ×Í¾ÔÁ¾ì  dimradius áÅÐáººÇÑ́ àÊé¹¼èÒÈÙ¹Âì¡ÅÒ§
(Diameter) ãªéªØ´¤ÓÊÑè§ DIMNSION-Diameter-...  ËÃ×Í¾ÔÁ¾ì  dimdiameter ·Ñé§ 2 áººµéÍ§àÅ×Í¡ªÕéä»·ÕèÇÑµ¶Ø (·ÕèàÊé¹ÃÍºÇ§, ÊèÇ¹â¤é§¢Í§Ç§¡ÅÁ)
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- Angular Dimension ãªéÇÑ´ÁØÁã¹¡Ã³Õ·ÕèàÊé¹ 2 àÊé¹·ÓÁØÁµèÍ¡Ñ¹, ËÃ×ÍÁØÁ»ÅÒÂ¢Í§ÊèÇ¹â¤é§àÊé¹Ë¹Öè§ ·Ó¡Ñº¨Ø´ÈÙ¹Âì¡ÅÒ§¢Í§ÊèÇ¹â¤é§¹Ñé¹,
ËÃ×ÍÁØÁáºº¡ÓË¹´¨Ø´ÂÍ´ (Vertex) ¢Í§ÇÑµ¶Ø 2 ªÔé¹·Õè·Óá¹ÇÁØÁµÑ´¡Ñ¹ â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ ãªéªØ´¤ÓÊÑè§ DIMNSION-Angular-...  ËÃ×Í¾ÔÁ¾ì
dimangular

- ¡ÒÃà¢ÕÂ¹¢¹Ò´ Ordinate ËÃ×Íá¡¹ËÅÑ¡ÍéÒ§ÍÔ§ ·Õèãªéã¹¡ÒÃ¡èÍÊÃéÒ§ ÁÑ¡à»ç¹á¹ÇàË¹×Í/ãµé (á¡¹ Y), µÐÇÑ¹ÍÍ¡/µÐÇÑ¹µ¡ (á¡¹ X) àÃÒ¨ÐµéÍ§¡ÓË¹´
¤èÒ UCS (User Co-ordinate System) ¢Í§§Ò¹ãËé¡èÍ¹ÇèÒ¨Ø´ã´,ÁØÁã´¢Í§áººà»ç¹¨Ø´ (0,0) â´Âãªé¾ÔÁ¾ì¤ÓÊÑè§ ucs áÅéÇàÅ×Í¡ O(rigin)
¡ÓË¹´µÓáË¹è§ (0,0) â´ÂÍÒ¨ãªé Snap ·Õ è¨Ø´ã´¨Ø´Ë¹Ö è§ áÅéÇ¾ÔÁ¾ì¤ÓÊÑ è§  dimordinate ¤ÓÊÑ è§¹Õ é¨Ðä´é¤èÒ Ordinate ·ÕÅÐá¡¹
©Ð¹Ñé¹àÃÒ¨Ö§¨ÐµéÍ§àÅ×Í¡á¡¹ X, Y ·ÕÅÐá¡¹

- ¡ÒÃà¢ÕÂ¹àÊé¹ªÕé (Leader) ä´éá¡èàÊé¹·ÕèÁÕËÑÇÅÙ¡ÈÃÍÂÙè»ÅÒÂË¹Öè§ ·ÕèãªéªÕéÇÑµ¶Ø ÍÕ¡»ÅÒÂË¹Öè§ÊÒÁÒÃ¶à¢ÕÂ¹¢éÍ¤ÇÒÁÅ§ä»ä´é (Annotation)  àªè¹
àÇÅÒªÕ éä»·Õ è¡Ö è§¡ÅÒ§¢Í§µé¹äÁé áÅéÇÍÕ¡»ÅÒÂºÍ¡ª× èÍ¾Ñ¹¸Ø ìäÁé¹Ñ é¹ à»ç¹µé¹ â´ÂªØ´¤ÓÊÑ è§ DIMNSION-Leader-... ËÃ×Í¾ÔÁ¾ì leader
ÊÒÁÒÃ¶à¢ÕÂ¹¢éÍ¤ÇÒÁÂÒÇæ ä´é àªè¹à´ÕÂÇ¡Ñº Mtext ËÃ×ÍÊÒÁÒÃ¶ Copy ¢éÍ¤ÇÒÁ¨Ò¡·ÕèÍ×è¹ä´é áÅÐ¡´ Enter 2 ¤ÃÑé§à»ç¹¡ÒÃ¨º¢éÍ¤ÇÒÁ

- àÊé¹ªÕéÊÒÁÒÃ¶à»ç¹àÊé¹â¤é§ä´é â´ÂËÅÑ§¨Ò¡·Õèà¤Ã×èÍ§ÃÍ¡ÒÃàÅ×Í¡¨Ø´»ÅÒÂàÊé¹ªÕé  ¨ÐÁÕâËÁ´ãËéàÅ×Í¡à»ç¹ (Format/Annotation/Undo) â´ÂÁÕ¤èÒ
Default à»ç¹ Annotation ãËéà»ÅÕèÂ¹à»ç¹ F(ormat) áÅéÇàÅ×Í¡ S(pline) «Öè§à»ç¹àÊé¹ Spline (àÊé¹â¤é§) áÅéÇÅÒ¡àÊé¹â¤é§ä»ÁÒ¨¹¾Íã¨ ¡´ Enter,
áÅéÇ¨Ö§ãÊè¢éÍ¤ÇÒÁ (Annotation) áÅÐ¡´ Enter 2 ¤ÃÑé§à»ç¹¡ÒÃ¨º¢éÍ¤ÇÒÁ ÊÒÁÒÃ¶à¢ÕÂ¹¢éÍ¤ÇÒÁ Mtext ÂÒÇæ ä´é

- ËÒ¡ÁÕ¡ÒÃá¡éä¢ Â×´-ÂèÍ¢Í§áºº·Õèà¢ÕÂ¹ÍÂÙèÀÒÂËÅÑ§·Õèà¢ÕÂ¹ Dimension áÅéÇ Dimension ¨Ðà»ÅÕèÂ¹´éÇÂ ËÃ×Íãªé¤ÓÊÑè§ dim - update -...
áÅéÇàÅ×Í¡¨Ø´·ÕèµéÍ§¡ÒÃà»ÅÕèÂ¹ ÍÒ¨ãªéµÕ¡ÃÍºÃÍº¡çä´é

- ËÒ¡µéÍ§¡ÒÃá¡éä¢ÃÐÂÐàÍ§ ãËéãªéá¶ºàÁ¹Ù Dimension-Style-Annotation-... ¨Ò¡¤èÒ·ÕèãËéàÅ×Í¡ 4 áºº (Home/New/Rotate/Oblique) â´Â
Home ËÁÒÂ¶Ö§¡ÅÑºä»¤§áººà´ÔÁ, Rotate ¤×ÍËÁØ¹à»ÅÕèÂ¹á¹ÇµÑÇË¹Ñ§Ê×ÍãËÁè, Oblique ¤×ÍàÂéàÊé¹/àÍÕÂ§àÊé¹

- áµèËÒ¡µéÍ§¡ÒÃá¡éä¢µÓáË¹è§µÑÇË¹Ñ§Ê×Í·ÕèºÍ¡ÃÐÂÐ ãËéãªéá¶ºàÁ¹Ù Dimension-Style-Format-... ¤ÓÊÑè§dimtedit ÊÒÁÒÃ¶ÂéÒÂµÓáË¹è§
µÑÇË¹Ñ§Ê×Íä´é, ãËéµÑÇË¹Ñ§Ê×Íà¢ÕÂ¹á¹ÇàÍÕÂ§ä´é

- ËÃ×Í¶éÒµéÍ§¡ÒÃà»ÅÕèÂ¹áººàÊé¹ Dimension  àªè¹à»ÅÕèÂ¹¨Ò¡ËÑÇÅÙ¡ÈÃà»ç¹Ç§¡ÅÁ ãËéãªéá¶ºàÁ¹Ù Dimension-Style-Geometry-...
áÅéÇá¡éä¢áººËÑÇÅÙ¡ÈÃ áÅéÇãªéªØ´¤ÓÊÑè§¹ÕéàÅ×Í¡ÇÑµ¶Ø·ÕèµéÍ§¡ÒÃá¡é ËÃ×ÍµÕ¡ÃÍº¤ÅØÁ

area
- à»ç¹¤ÓÊÑè§ÃÇÁ¢Í§¡ÒÃËÒ¤Ó¹Ç³ËÒ¾×é¹·Õè ËÃ×ÍáÅÐ¤ÇÒÁÂÒÇàÊé¹ÃÍºÃÙ» (ã¹¡Ã³ÕÃÙ» Polyline) ¢Í§ÇÑµ¶Ø»Ô´ã´æ ·ÕèàÃÒàÅ×Í¡ àÃÒÊÒÁÒÃ¶ºÇ¡
ËÃ×ÍÅº¾×é¹·Õèã¹àÇÅÒà´ÕÂÇ¡Ñ¹ä´éã¹§Ò¹ÊÓÃÇ¨¾×é¹·Õè ËÃ×Í¡ÒÃ¤Ó¹Ç³§Ò¹´Ô¹ ¨Ò¡àÊé¹ Contour

- ÍÂÙèã¹ªØ´¤ÓÊÑè§ TOOLS1 ËÃ×Íãªéá¶ºàÁ¹Ù Tools-Inquiry-Area-...
- â´Âãªé¾ÔÁ¾ì¤ÓÊÑ è§ area ¡ÒÃàÅ×Í¡¾× é¹·Õ èÁ Õ 2 áººãËèæ ¤×Í ¡ÒÃãªé Mouse ¤ÅÔ¡àÅ×Í¡áµèÅÐ¨Ø´ ¤ÇÃãªé Object Snap
à¾×èÍãËéä´éµÓáË¹è§·Õè¶Ù¡µéÍ§à·ÕèÂ§µÃ§·ÕèÊØ´ áÅÐÍÕ¡ÇÔ¸ÕË¹Öè§ãªéã¹¡Ã³Õ Polyline, Ç§¡ÅÁ , Polygon ·ÕèÊÒÁÒÃ¶àÅ×Í¡¤ÅÔ¡·ÕèÇÑµ¶Ø à¾ÕÂ§¤ÃÑé§à´ÕÂÇ¡çä´é
â´Â¡ÒÃ¾ÔÁ¾ì o(bject) à»ç¹¡ÒÃàÅ×Í¡áºº Object Selection

- ¡ÒÃºÇ¡/Åº¾×é¹·Õè ã¹¡ÒÃàÅ×Í¡¤Ó¹Ç³¾×é¹·ÕèªÔé¹áÃ¡ÊÒÁÒÃ¶ºÇ¡/Åº¡Ñº¾×é¹·ÕèªÔé¹µèÍä»´éÇÂ¡ÒÃàÅ×Í¡ a(dd) ¡èÍ¹¡ÒÃàÅ×Í¡ÇÑµ¶ØªÔé¹áÃ¡ áÅéÇàÅ×Í¡
s(ubstract) ËÃ×Í a(dd) àÁ×èÍµéÍ§¡ÒÃÅº ËÃ×Í ÃÇÁ¾×é¹·Õè¡ÑºªÔé¹áÃ¡  ¢³Ð·Õè·Ó¡ÒÃºÇ¡/Åº¹ÕéÊÒÁÒÃ¶àÅ×Í¡ÇÑµ¶Øä´é·Ñé§ ¡ÒÃ¤ÅÔ¡·ÕÅÐ¨Ø´ ËÃ×Í áºº
Object Selection â´Â¡ÒÃ¤ÅÔ¡¤ÃÑé§à´ÕÂÇ

¡ÒÃãªéªèÇÂàËÅ×Í (assist) : object snap µèÒ§æ
- à»ç¹¡ÒÃªèÇÂãËé¡ÒÃàÅ×Í¡ÇÑµ¶Ø ¶Ù¡µéÍ§ áÁè¹ÂÓ à·ÕèÂ§µÃ§¢Öé¹ ¡ÇèÒ¡ÒÃÁÍ§áÅéÇàÅ×Í¡´éÇÂ Mouse à¾ÕÂ§ÍÂèÒ§à´ÕÂÇ
- Snap á»ÅÇèÒ §Ñº ã¹ AutoCAD ËÁÒÂ¶Ö§¡ÃÐâ´´à¡ÒÐ/§Ñº ¡ÒÃ Snap ¨ÐªèÇÂãËéà¤ÍÃìà«ÍÃìà¤Å×èÍ¹äËÇ ä»ÂÑ§¨Ø´·ÕèµéÍ§¡ÒÃàÅ×Í¡ ä´éÍÂèÒ§áÁè¹Â Ó
- »Ã¡µÔàÃÒÊÒÁÒÃ¶àÅ×Í¡ãªé / Â¡àÅÔ¡¡ÒÃ Snap â´Â¡ÒÃãªé Function Key (á¶Çº¹º¹á»é¹) ¤ÕÂì F9 «Öè§à»ç¹¡ÒÃÊÅÑºä»-ÁÒÃÐËÇèÒ§ÁÕ-äÁèÁÕ¡ÒÃ Snap
¤èÒâ´Â·ÑèÇä»·Õè¨Ðãªéã¹¡ÒÃ Snap ¾×é¹°Ò¹¤×Í ¡ÒÃ Snap to Grid áÅÐ¡ÒÃ Snap ä»¤ÒÁ¤èÒ·ÕèàÃÒ¡ÓË¹´·Ñé§á¡¹ X,Y áµè·Ñé§¹ÕéÂÑ§ÁÕ Object Snap
Í×è¹æ ·Õè¤ÓÊÑè§ Snap ÊÒÁÒÃ¶¡ÃÐâ´´à¡ÒÐ/§Ñº ä´éÍÕ¡¤×Í ENDpoint, MIDpoint, INTersection, CENter, QUAdrant, NODe, INSertion,
PERpendicular, TANgent, áÅÐ NEArest

- ÍÂÙèã¹ªØ´¤ÓÊÑè§ TOOLS2-Ddosnap-... (Object Snap) , ËÃ×Íãªéá¶ºàÁ¹Ù Tools-Object Snap Settings-...
- â´Â¡ÒÃ¾ÔÁ¾ìµÑÇÂèÍä»ËÅÑ§¨Ò¡·Õèà¤Ã×èÍ§ÃÍ¡ÒÃàÅ×Í¡µÓáË¹è§ àªè¹ ¡ÒÃãªé¤ÓÊÑè§ Line  > From Point :  ãËé¾ÔÁ¾ì end à¾×èÍ·Õè¨Ð Snap
¨Ø´ä»·Õè¨Ø´»ÅÒÂ¢Í§àÊé¹·ÕèàÃÒµéÍ§¡ÒÃ ºÃÔàÇ³´éÒ¹·ÕèàÃÒàÅ×Í¡
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- ¡ÒÃ Snap ÊÒÁÒÃ¶àÅ×Í¡ Window ¡ÒÃ Snap Object (ÀÒ¾áÃ¡) ¨Ò¡ªØ´¤ÓÊÑè§ **** - DDosnap-... «Öè§¨Ðä´é Windows ÁÒãËéàÅ×Í¡¡ÒÃ
Snap  ÊÓËÃÑº¡ÒÃµÑé§¡ÒÃ Snap ·Õèãªéà»ç¹»ÃÐ¨Ó ´Ñ§¹Õé

  ËÃ×Í¡èÍ¹·Õè¨ÐàÅ×Í¡ÇÑµ¶Ø ãËé¤ÅÔ¡ Mouse »ØèÁ¢ÇÒ¾ÃéÍÁ¡Ñºá»é¹ Shift ¨Ðä´é  Window Pop-up (´ÙÀÒ¾·ÕèÊÍ§à»ÃÕÂºà·ÕÂº) ¢Öé¹ÁÒãËéàÅ×Í¡¡ÒÃ
Snap ä´éàªè¹¡Ñ¹ áµèà»ç¹¡ÒÃªÑèÇ¤ÃÒÇ à©¾ÒÐ¡ÒÃàÅ×Í¡¤ÃÑé§¹Ñé¹æ ´Ñ§¹Õé
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calculator
- à»ç¹¤ÓÊÑè§ªèÇÂ¤Ó¹Ç³ â´Â¡ÒÃãÊè Expression ËÃ×Íà¤Ã×èÍ§ËÁÒÂáÅÐµÑÇàÅ¢¤ÅéÒÂµÒÁáºº¤³ÔµÈÒÊµÃì·ÑèÇä»  ¤×Í à¤Ã×èÍ§ËÁÒÂ ºÇ¡ (+), Åº (-) ,
¤Ù³ (*), ËÒÃ (/), Â¡¡ÓÅÑ§ (^) áÅÐÍÒ¨ÁÕ¡ÒÃãÊèÇ§àÅçºáÂ¡¡ÅØèÁ¡ÒÃ¤Ó¹Ç³ãËé¶Ù¡µéÍ§ â´Â¡ÒÃ¾ÔÁ¾ì¤ÓÊÑè§ Cal áÅéÇãÊèªØ´à¤Ã×èÍ§ËÁÒÂ/µÑÇàÅ¢
àÁ×èÍµéÍ§¡ÒÃ¤ÓµÍºãËé¡´ Enter

¡ÒÃãªé¤ÓÊÑè§ insert, block, linetype, ltscale, style, menu

insert
- ¤×Í¡ÒÃ¹Óáºº·Õèà¢ÕÂ¹äÇéáÅéÇ ÍÕ¡ Drawing (*.DWG) Ë¹Öè§ ÁÒãÊèÅ§ã¹ÍÕ¡ Drawing Ë¹Öè§·Õè¡ÓÅÑ§·Ó§Ò¹ÍÂÙè áºº¹Ñé¹ÍÒ¨ÍÂÙèã¹ÃÙ» File »ÃÐàÀ·
Drawing File ËÃ×Í Block («Öè§ÊÃéÒ§¨Ò¡ Drawing File ÍÕ¡·Õ ¨Ð¡ÅèÒÇ¶Ö§µèÍä»)

- â´ÂãªéªØ´¤ÓÊÑè§ INSERT-Ddinsert-... , ËÃ×Í DRAW2-Minsert-... , ËÃ×Í á¶ºàÁ¹Ù Insert-Block-... , ËÃ×Í¾ÔÁ¾ì Insert  ¡ÒÃàÅ×Í¡ DDinsert
¨Ðä´é Windows ãËéàÅ×Í¡ãÊèª×èÍ Files, Block ÁÕµÑÇ Browser ãËéä»àÅ×Í¡¨Ò¡ Drives µèÒ§æ ´Ñ§ÀÒ¾

- Minsert (Multiple Insert) ¨Ðà»ç¹¡ÒÃá·Ã¡ÃÙ»/áºº µÒÁ·ÕèàÅ×Í¡äÇéÃÙ»à´ÕÂÇ ËÅÒÂæÍÑ¹ ¤ÅéÒÂ¡ÒÃ Array áºº Rectang
- Blocks áµèÅÐ Blocks ¶éÒäÁè¡ÓË¹´ãËé Explode ¨Ðä´éà»ç¹ÇÑµ¶Øª Ô é¹à´ÕÂÇ äÁèÇ èÒÁÒ¨Ò¡¡ÒÃà¢ÕÂ¹´éÇÂ¤ÇÒÁ«Ñº«éÍ¹à¾ÕÂ§äÃ
áÅÐàÁ×èÍà»ç¹ÇÑµ¶ØªÔé¹à´ÕÂÇÂèÍÁãªé¾×é¹·Õèã¹¡ÒÃà¡çº¹éÍÂ áµèäÁèÊÒÁÒÃ¶à»ÅÕèÂ¹á»Å§ã´æä´é

- ¡ÒÃ Insert ̈ ÐÊÒÁÒÃ¶¡ÓË¹´ Scale áÅÐá¡éä¢ãËéãËè ËÃ×ÍàÅç¡Å§ä´é ¤ÅéÒÂ¡ÑºÁÕ¤ÓÊÑè§ Scale ÃÇÁÍÂÙè´éÇÂ, ÊÒÁÒÃ¶ËÁØ¹ÇÑµ¶Ø¹Ñé¹ä´é àËÁ×Í¹ÁÕ¤ÓÊÑè§
Rotate ÃÇÁÍÂÙè
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block
- ¤×Í¡ÒÃÊÃéÒ§ÇÑµ¶Ø·ÕèÁÕ¡ÒÃãªéºèÍÂæÁÒà¡çºäÇé à¾×èÍ´Ö§ÁÒãªéã¹§Ò¹Ë¹Öè§æ ËÅÒÂæ¤ÃÑé§ËÃ×ÍËÅÒÂæ§Ò¹ ¤ÅéÒÂ¡ÒÃãªé Template ËÃ×Í µÔ´ Tone
¤¹ËÃ×ÍÃ¶ (ÏÅÏ) ã¹§Ò¹à¢ÕÂ¹áºº áµè¡ÒÃ·ÓºÅçÍ¤ (Block) ÊÒÁÒÃ¶ÂèÍ/¢ÂÒÂ Scale ä´é, ËÁØ¹ä´é àÁ×èÍ¹ÓÁÒ Insert

- àÁ×èÍÁÕ¡ÒÃá¡éä¢ºÅçÍ¤·Õèà¡çºäÇéËÅÑ§¨Ò¡ÁÕ¡ÒÃ¹ÓºÅçÍ¤¹Ñé¹ä»á·Ã¡ (Insert) ã¹§Ò¹µèÒ§æáÅéÇ ÊÒÁÒÃ¶àÅ×Í¡·Õè¨Ð Redefine (á¡éä¢) ºÅçÍ¤¹Ñé¹
ËÃ×Í¨Ð¤§ÃÙ»áººà´ÔÁ¡èÍ¹¡ÒÃá¡éä¢¡çä´é â´ÂàÁ×èÍà»Ô´á¿éÁ¹Ñé¹à¤Ã×èÍ§¨Ð¶ÒÁÇèÒ Redefine it? ¶éÒµÍº Y(es) à¤Ã×èÍ§¨Ðá¡éä¢»ÃÑº (Update)
µÒÁáººÅèÒÊØ´àÊÁÍ

- ¡ÒÃÊÃéÒ§ºÅçÍ¤ÁÕ 2 áºº ¤×Í ¡ÒÃÊÃéÒ§ºÅçÍ¤ÊÓËÃÑºãªé¡Ñº§Ò¹à´ÕÂÇ¡Ñ¹ (Block) ËÃ×Í¡ÒÃÊÃéÒ§ºÅçÍ¤äÇéãªé¢éÒÁ§Ò¹ (Wblock) à¡çºäÇéã¹á¿éÁ/
fileµèÒ§ËÒ¡

- ¡ÒÃÊÃéÒ§ºÅçÍ¤äÇéãªéã¹§Ò¹à´ÕÂÇ¡Ñ¹ ̈ ÐµéÍ§à¢ÕÂ¹ÇÑµ¶Ø¢Öé¹ÁÒ¡èÍ¹¨¹àÊÃç¨ áÅéÇãªéá¶ºàÁ¹Ù Draw-Block-Make-... ËÃ×Í¾ÔÁ¾ì block, ãËéª×èÍºÅçÍ¤¹Ñé¹æ,
àÅ×Í¡¡ÓË¹´¨Ø´°Ò¹ÍéÒ§ÍÔ§¢Í§ºÅçÍ¤¹Ñ é¹æ (Insertion base point) àªè¹ÃÙ»á»Å¹µé¹äÁé¤ÇÃãªé¡Ö è§¡ÅÒ§µé¹ à»ç¹¨Ø´°Ò¹ÍéÒ§ÍÔ§,
ÃÙ»Ã¶ÍÒ¨ãªéÁØÁ«éÒÂÅèÒ§¢Í§Ã¶ ËÃ×Í¡Öè§¡ÅÒ§ à»ç¹µé¹,  áÅéÇàÅ×Í¡ÇÑµ¶Ø·ÕèµéÍ§¡ÒÃÊÃéÒ§à»ç¹ºÅçÍ¤ ´éÇÂ¡ÒÃµÕ¡ÃÍº¤ÅØÁ·Ñé§ËÁ´ áÅéÇ¡´ Enter
ÃÙ»ºÅçÍ¤·Õ èàÃÒàÅ×Í¡¨ÐËÒÂä» (äÁèµéÍ§µ¡ã¨¤èÐ !!!) áµèäÁèä´éËÒÂä»äË¹ ÇÑµ¶Ø¹Ñ é¹¨Ð¶Ù¡à¡çºäÇé (ÍÂèÒ§´Õ) ÀÒÂãµéª× èÍºÅçÍ¤·Õ èµÑ é§äÇé
áÅÐÊÒÁÒÃ¶¹ÓÍÍ¡ÁÒãªéã¹§Ò¹à´ÕÂÇ¡Ñ¹¹Ñé¹ä´éµÅÍ´àÇÅÒ â´Â¤ÓÊÑè§ Insert ËÃ×Í Minsert

- áµèËÒ¡àÃÒàÅ×Í¡µÕ¡ÃÍº¤ÅØÁ¼Ô´¾ÅÒ´áÅÐµéÍ§¡ÒÃàÅ×Í¡ãËÁè ãËéàÃÕÂ¡¤×¹ä´é´éÇÂ¤ÓÊÑè§ oops
- ËÒ¡µéÍ§¡ÒÃÊÃéÒ§ºÅçÍ¤äÇéãªéã¹ËÅÒÂæ §Ò¹ (¢éÒÁ§Ò¹¡Ñ¹) ÊÒÁÒÃ¶·Óä´é 3 ÇÔ¸Õ¤×Í ÇÔ¸Õ·Õè 1 ¶éÒËÒ¡ÊÃéÒ§à»ç¹ºÅçÍ¤äÇéã¹§Ò¹¹Ñé¹áÅéÇ ãËéãªéªØ´¤ÓÊÑè§
File-Export-Block-... ËÃ×Í¾ÔÁ¾ì Wblock ¨Ðä´éË¹éÒ¨ÍàËÁ×Í¹¡ÒÃÊÃéÒ§á¿éÁãËÁè (Create Drawing File) ãËéãÊèª×èÍºÅçÍ¤¹Ñé¹Å§ä» ¡´ OK
áÅéÇ·Õè Command: à¤Ã×èÍ§¨Ð¶ÒÁËÒª×èÍ ºÅçÍ¤ Block name : .ãËé¾ÔÁ¾ìà¤Ã×èÍ§ËÁÒÂ = Å§ä»àÁ×èÍ¡´ Enter ¨ÐÁÕá¿éÁª×èÍàËÁ×Í¹ºÅçÍ¤·ÕèàÃÒµÑé§äÇé
ÊÒÁÒÃ¶¹ÓÁÒãªéâ´Â¡ÒÃ Insert, DDinsert, Minsert ä´é  ÇÔ¸Õ·Õè 2 ¶éÒÂÑ§äÁèÁÕ¡ÒÃÊÃéÒ§ºÅçÍ¤ÁÒäÇéãªéãËé·ÓµÒÁ¢Ñé¹µÍ¹à´ÕÂÇ¡ÑºÇÔ¸Õ·Õè 1 áµè
àÁ×èÍà¤Ã×èÍ§¶ÒÁ Block name: ãËé¡´ Enter àÅÂ à¤Ã×èÍ§¨ÐãËéãÊèÊè¨Ø´°Ò¹ÍéÒ§ÍÔ§ áÅÐàÅ×Í¡µÑÇÇÑµ¶Ø ¤ÅéÒÂ¡Ã³ÕÊÃéÒ§ºÅçÍ¤äÇéãªéã¹§Ò¹à´ÕÂÇ¡Ñ¹ ÇÔ¸Õ·Õè
3 ¤×ÍÊÃéÒ§à¡çºäÇéà»ç¹á¿éÁ *.DWG «Öè§ÊÒÁÒÃ¶àÃÕÂ¡ÁÒãªéä´éàªè¹à´ÕÂÇ¡ÑººÅçÍ¤ â´Â Browse àÍÒ¨Ò¡ Windows ·Õè¡ÅèÒÇÁÒáÅéÇ

linetype
- ¤×Íª¹Ô´¢Í§àÊé¹ »Ã¡µÔàÊé¹·Õè¡ÓË¹´äÇéà´ÔÁ  (Default) ã¹ AutoCAD ¤×ÍàÊé¹µÃ§µèÍà¹×èÍ§ (Continuous) ¤×ÍàÊé¹·Õè¢Õ´ÂÒÇâ´ÂäÁèÁÕªèÍ§ÇèÒ§
áµèºÒ§·ÕàÃÒµéÍ§¡ÒÃàÊé¹ª¹Ô´Í× è¹æ ·Õ èãªéà»ç¹ÊÑÅÑ¡É³ìºÒ§ÍÂèÒ§ àªè¹ àÊé¹¢Íºà¢µ·Õ è´Ô¹, á¹Ç¡Ö è§¡ÅÒ§¶¹¹, ·Ò§¹éÓäËÅ à»ç¹µé¹
©Ð¹Ñé¹àÃÒ¨Ö§µéÍ§ÁÕ¡ÒÃà»ÅÕèÂ¹ª¹Ô´¢Í§àÊé¹ áµè¡èÍ¹·Õè¨ÐàÅ×Í¡ãªé  Linetype  µèÒ§æ àÃÒµéÍ§ÁÕ¡ÒÃºÃÃ¨ØÃÒÂ¡ÒÃª¹Ô´ ¢Í§àÊé¹»ÃÐàÀ·µèÒ§æ¡èÍ¹
â´Â¡ÒÃàÅ×Í¡¾ÔÁ¾ì l(oad) ËÅÑ§¨Ò¡¾ÔÁ¾ì¤ÓÊÑè§ linetype ËÃ×ÍÍÒ¨¨ÐàÅ×Í¡ Load ¨Ò¡ Window ¢Í§ Select Linetype ¡çä´é
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- ÊÒÁÒÃ¶·Óä´éâ´ÂãªéªØ´¤ÓÊÑè§ FORMAT-Linetype-... , ËÃ×Í¨Ò¡á¶ºàÁ¹Ù Format-Linetype-... ,  ËÃ×Í¾ÔÁ¾ì linetype
- ª¹Ô´¢Í§àÊé¹·ÕèàÅ×Í¡áÅéÇÊÒÁÒÃ¶à»ÅÕèÂ¹á»Å§ä´éµÅÍ´àÇÅÒ â´Âá¶ºàÁ¹Ù Modify-Properties-... ËÃ×Í¾ÔÁ¾ì change áÅéÇàÅ×Í¡ÇÑµ¶Ø, àÅ×Í¡¾ÔÁ¾ì
p(roperties), àÅ×Í¡¾ÔÁ¾ì lt(ype) ËÁÒÂ¶Ö§à»ÅÕèÂ¹ª¹Ô´àÊé¹

- ¤ÓÊÑè§ Change ËÃ×Í Modify-Properties-... ËÃ×ÍªØ´¤ÓÊÑè§ MODIFY-Modify-... ¹ÕéÊÒÁÒÃ¶à»ÅÕèÂ¹á»Å§¤Ø³ÊÁºÑµÔµèÒ§æ Í×è¹æ ¢Í§ÇÑµ¶Øä´é ´éÇÂ
àªè¹  ÊÕ, Layer,ÏÅÏ

ltscale
- ¤×Í¡ÒÃÂ×´/¢ÂÒÂ ªèÇ§¢Í§ªèÍ§ÇèÒ§¢Í§àÊé¹ª¹Ô´µèÒ§æ â´ÂãÊèÍÑµÃÒÊèÇ¹ 1.0 = 100% ËÃ×Íà»ç¹ 1 à·èÒ
- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ FORMAT-Linetype-Details-... ËÃ×Í á¶ºàÁ¹Ù  Format-Linetype-Details-... à¾×èÍàÃÕÂ¡ Window ¢Í§ Linetype
ÁÒãËéµÑé§ Linetype ScaleËÃ×Í¾ÔÁ¾ì ltscale
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style
- ¤×Í¡ÒÃ¡ÓË¹´ÃÙ»áºº¢Í§µÑÇË¹Ñ§Ê×Í â´Â»Ã¡µÔ (Default) ̈ Ð¡ÓË¹´à»ç¹ Standard  «Öè§àÃÒÊÒÁÒÃ¶µÑé§¢×èÍ áÅÐ¡ÓË¹´ÃÙ»áºº ¢Í§µÑÇË¹Ñ§Ê×ÍàÍ§
à¾×èÍà¡çºäÇéãªéã¹§Ò¹ªÔé¹¹Ñé¹æ ã¹ Release 14 ÊÒÁÒÃ¶¹Ó Font ¨Ò¡ Windows áÅÐ Font Acad (*.shx) ÁÒãËéàÅ×Í¡ãªéä´é

- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ FORMAT-Style-... , ËÃ×Íá¶ºàÁ¹Ù Format-Textstyle-... à¾×èÍàÅ×Í¡ Style ¨Ò¡ Window - Text Style
ÊÒÁÒÃ¶àÅ×Í¡ÃÙ»áºº¢Í§µÑÇË¹Ñ§Ê×Í¨Ò¡ Font Browser ä´é (´ÙÀÒ¾), ËÃ×Í DRAW2-Mtext (ËÃ×Í Dtext)-Style-... ËÃ×Í¾ÔÁ¾ì Style

- ¡ÒÃ¡ÓË¹´ÃÙ»áºº¢Í§µÑÇË¹Ñ§Ê×Í ¨ÐµéÍ§¡ÓË¹´·Ñé§¤ÇÒÁÊÙ§ (Height) , ÊÑ´ÊèÇ¹¤ÇÒÁ¡ÇéÒ§¢Í§µÑÇË¹Ñ§Ê×Í (Width Factor), ÁØÁàÍÕÂ§ (Oblique
Angle)
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menu
- ¤ÓÊÑè§¹ÕéÁÑ¡ãªéã¹¡Ã³Õ·ÕèµéÍ§¡ÒÃ´Ö§àÍÒ Menu ·ÕèÁÕ¡ÒÃà¢ÕÂ¹ AutoLISP ¢Öé¹ÁÒ¾ÔàÈÉÁÒãªé à©¾ÒÐ§Ò¹¢Í§ÊÓ¹Ñ¡§Ò¹ã´ ÊÓ¹Ñ¡§Ò¹Ë¹Öè§
- â´Â¡ÒÃãªéªØ´¤ÓÊÑè§ Tools-Menu-.... ËÃ×ÍàÅ×Í¡¤ÅÔ¡ã¹ Pull-down Menu  ¨Ò¡ Tools-Customize Menu-... áÅéÇàÅ×Í¡ File ·Õè¹ÒÁÊ¡ØÅ
*.mnc, *.mns, *.mnu (Menu Template) µÒÁÀÒ¾´Ñ§¹Õé

 - ã¹ AutoCAD R14 (for Windows) ¹Õé¹Í¡¨Ò¡¨ÐÊÒÁÒÃ¶àÅ×Í¡µÑé§/à»ÅÕèÂ¹á»Å§àÁ¹ÙµÒÁ·Õèà¢ÕÂ¹ãËÁèáÅéÇÂÑ§ÊÒÁÒÃ¶àÅ×Í¡»ØèÁ¡´ (Icons)
µÒÁµéÍ§¡ÒÃä´éÍÕ¡´éÇÂ¨Ò¡ Pull-down Menu ·ÕèàÅ×Í¡ Tools-Menu Customization -Menu Bar-... áÅÐàÅ×Í¡¨Ò¡µÑÇàÅ×Í¡  «Öè§¡ç¨ÐÊÒÁÒÃ¶¹Ó
Icon àËÅèÒ¹Ñé¹ÁÒ¨Ñ´ÇÒ§ã¹ÊèÇ¹µèÒ§æ¢Í§Ë¹éÒ¨Íã¹µÓáË¹è§·Õè¼ÙéãªéáµèÅÐ¤¹¶¹Ñ´µèÍä»

¤ÇÒÁÃÙéàº×éÍ§µé¹à¡ÕèÂÇ¡Ñº AutoLISP

- AutoLISP ÂèÍÁÒ¨Ò¡ Auto LISt Processing à»ç¹ÀÒÉÒ¤ÍÁ¾ÔÇàµÍÃìÀÒÉÒË¹Öè§ ·Õèãªé»ÃÐ¡Íºã¹â»Ãá¡ÃÁ AutoCAD à¾×èÍªèÇÂãËé AutoCAD
·Ó§Ò¹à©¾ÒÐ·Ò§ à©¾ÒÐ´éÒ¹ä´éÍÂèÒ§¤ÅèÍ§µÑÇ ´éÇÂªØ´¤ÓÊÑè§ªØ´ãËÁè ·ÕèÊÒÁÒÃ¶´Ö§ÍÍ¡ÁÒãªéä´é§èÒÂ¢Öé¹ àªè¹ á·¹·Õè¨Ð¾ÔÁ¾ì¤ÓÊÑè§ 4-5 ¤ÓÊÑè§
à¾×èÍãËéà¢ÕÂ¹ÃÙ»ËÃ×Í·Ó§Ò¹Ë¹Öè§ ÍÒ¨¾ÔÁ¾ìà¾ÕÂ§¤ÓÊÑè§·Õèãªé AutoLISP à¾ÕÂ§¤ÓÊÑè§à´ÕÂÇ àËÁ×Í¹¤ÓÊÑè§¾×é¹°Ò¹Í×è¹æ ¢Í§ AutoCAD

- â´ÂËÅÑ§¨Ò¡·ÕèÁÕ¡ÒÃÊÃéÒ§â»Ãá¡ÃÁáÅÐà¡çºä¿ÅìäÇéã¹ÃÙ» AutoLISP ·ÕèÁÕ¹ÒÁÊ¡ØÅ *.LSP áÅéÇ ̈ ÐµéÍ§·Ó¡ÒÃàÃÕÂ¡â»Ãá¡ÃÁ à¢éÒÁÒã¹Ë¹èÇÂ¤ÇÒÁ¨Ó¡èÍ¹
- â´ÂàÅ×Í¡¨Ò¡á¶ºàÁ¹Ù Tools-Load Applications-..., ËÃ×ÍªØ´¤ÓÊÑè§  TOOLS1-Appload-... , ËÃ×Í¡ÒÃãªé¾ÔÁ¾ì¤ÓÊÑè§ÃÙ»µèÍä»¹Õé
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ËÅÑ§ Command : ¾ÔÁ¾ì (load "C:/LISP/test")  «Öè§ËÁÒÂ¶Ö§àÃÒà¡çºä¿Åì AutoLISP ·Õèª×èÍ  test.LSP äÇé·Õè Drive C:ã¹ Directory
ª×èÍ LISP äÇé ËÃ×Íä»·Õè Pull-down Menu ·Õè Tools-Load Application-... áÅéÇàÅ×Í¡ Load ªØ´¤ÓÊÑè§ LISP ·ÕèµéÍ§¡ÒÃ¨Ò¡ Browser
áÅÐàÁ×èÍàÃÒµéÍ§¡ÒÃãªé¤ÓÊÑè§ Test ¹Õé àÃÒ¡çÊÒÁÒÃ¶¾ÔÁ¾ì test ¡ç¨Ð·Ó§Ò¹µÒÁ·Õè Test.LSP ¡ÓË¹´äÇé
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¤ÇÒÁÃÙéàº×éÍ§µé¹à¡ÕèÂÇ¡Ñº¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ : ¾×é¹°Ò¹¢Í§¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ

- ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ º¹ AutoCAD à»ç¹¡ÒÃ¨ÓÅÍ§ªÔé¹§Ò¹¢Öé¹ÁÒÂÑ§ÃÐºº Display º¹¨ÍÀÒ¾ ·ÓãËéÁÍ§àËç¹ÀÒ¾·Õèã¡Åéà¤ÕÂ§ ¡Ñº¢Í§¨ÃÔ§·ÕèÊØ´
à¾×èÍà»ç¹¡ÒÃÈÖ¡ÉÒÃÙ» Form ¢Í§ªÔé¹§Ò¹, ÅÑ¡É³ÐáÊ§à§Ò, ËÃ×Íà¾×èÍ¡ÒÃ¹ÓàÊ¹Í§Ò¹·Õè¹èÒÊ¹ã¨ áÅÐªÑ´à¨¹·ÕèÊØ´µÒÁ¨Ô¹µ¹Ò¡ÒÃ¢Í§¼ÙéÍÍ¡áºº

- ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ¹Ñé¹ÁÕËÅÑ¡ãËèæÍÂÙè 2 »ÃÐ¡ÒÃ¤×Í ¡ÒÃÊÃéÒ§¨Ò¡ÀÒ¾ 2 ÁÔµÔ  (Extruded 2D Objects) áÅÐ¡ÒÃÊÃéÒ§à»ç¹ÀÒ¾ 3 ÁÔµÔ·Õèá· é¨ÃÔ§
(Real 3 D Coordinate)

- ÃÙ»áºº¡ÒÃ¨ÓÅÍ§ÀÒ¾ 3 ÁÔµÔ (3D Modeling) ÁÕ 3 ÇÔ¸Õ ¤×Í áºº Wireframe Models, Surface Models, Solid Models
- Wireframe Models ¤×Íáººâ¤Ã§ÃèÒ§ ËÃ×Íâ¤Ã§ Sketch áºº 3 ÁÔµÔ äÁèÁÕ¾×é¹¼ÔÇ·ÕèªÑ´à¨¹ ¡ÅèÒÇ¤×ÍÁÕáµèà¾ÕÂ§àÊé¹·Õè»ÃÐ¡Íº¡Ñ¹¨¹´ÙàËÁ×Í¹ 3
ÁÔµÔà·èÒ¹Ñé¹

- Surface Models ¨Ðà»ç¹¡ÒÃ¨ÓÅÍ§·Õè´ÙàËÁ×Í¹¨ÃÔ§¢Öé¹¡ÇèÒ Wireframe à¾ÃÒÐÁÕâ¤Ã§¾×é¹¼ÔÇ (Mesh) ·Õèà¡Ô´¨Ò¡ 3D Polygonã¹áµèÃÐ¹Òº
àÊÁ×Í¹¡ÒÃàÍÒ¼éÒµÒ¢èÒÂ¤ÅØÁÇÑµ¶ØäÇé â´Â·ÕèÊÔè§·ÕèÁÍ§àËç¹¤×Í¼ÔÇ¹Í¡à·èÒ¹Ñé¹ äÁèÁÕà¹×éÍã¹

- Solid Models ¤×Í ¡ÒÃ¨ÓÅÍ§ÇÑµ¶Øáºº·ÕèÇÑµ¶Øà»ç¹àÊÁ×Í¹ÇÑµ¶Ø·ÖºµÑ¹ «Öè§¡ÒÃ·Õèà¤Ã×èÍ§ÃÑºÃÙéÇèÒÇÑµ¶Ø¹Õéà»ç¹ÇÑµ¶Ø·ÖºµÑ¹ ¨ÐÊÒÁÒÃ¶¤Ó¹Ç³ËÒ¤èÒµèÒ§æ
ä´éÁÒ¡¡ÇèÒ àªè¹ÊÒÁÒÃ¶ËÒ»ÃÔÁÒµÃä´é à»ç¹µé¹

Wireframe Models

Surface Models
Solid Models



àÍ¡ÊÒÃ»ÃÐ¡ÍºÇÔªÒ 2504-475 ¤ÍÁ¾ÔÇàµÍÃì ÊÓËÃÑº§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ Computer for Landscape Projects Ë¹éÒ 27

¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃ¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ µÍ¹·Õè 1 : ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ ¨Ò¡ÃÙ» 2 ÁÔµÔ

- à»ç¹¡ÒÃÊÃéÒ§ÀÒ¾ 3 ÁÔµÔ·Õè§èÒÂ·ÕèÊØ´ â´Â¹Ó Plan 2 ÁÔµÔ¸ÃÃÁ´ÒÁÒãÊè¤ÇÒÁÊÙ§ (¤ÇÒÁË¹Ò / Thickness ã¹·Ò§á¡¹ Z) ãËé¡ÑºªÔé¹ÊèÇ¹µèÒ§æ  àÃÕÂ¡ÇèÒ
Extruded 3D à¤Ã×èÍ§¨ÐÃÑºÃÙé¤èÒ¢Í§ÇÑµ¶Øà»ç¹à¾ÕÂ§àÊé¹ËÃ×Í¨Ø´à·èÒ¹Ñé¹ äÁèÊÒÁÒÃ¶¤Ó¹Ç³ËÒ»ÃÔÁÒµÃ ËÃ×Í¾×é¹·Õèä´é

- ¤ÓÊÑè§·Õèãªéã¹¡ÒÃÊÃéÒ§ÀÒ¾ 3 ÁÔµÔáºº¹Õéä´éá¡è 3DPoly, SPLine, Elev, Thickness, Change, DDemodes-Thickness-...
- ¡ÒÃà¢ÕÂ¹ÀÒ¾áºº Wireframe ¹Õé äÁèÊÒÁÒÃ¶ãªé Render â´Â¡ÒÃ¡ÓË¹´áÊ§ä´é à¾ÃÒÐäÁèÁÕ¼ÔÇ·Õè¨ÐÃÑºáÊ§
- ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔáºº·Õè 2 à»ç¹¡ÒÃà¢ÕÂ¹áºº Surface Model ÇÔ¸Õ¹Õé¤ÅéÒÂ¡Ñº Wireframe ¼ÊÁ¡Ñº Solid Models ¡ÅèÒÇ¤×ÍÂÑ§à»ç¹â¤Ã§ÃèÒ§ÍÂÙè
áµèÁÕ¾×é¹¼ÔÇãËéáÊ§µ¡ÊÐ·éÍ¹ ·ÓãËéÊÒÁÒÃ¶ Render ä´é áµèäÁèÊÒÁÒÃ¶µÑ´à©×Í¹ ¤ÇéÒ¹ÇÑµ¶ØÀÒÂã¹ä´é à¾ÃÒÐäÁèÁÕà¹×éÍÇÑµ¶Ø ÊÒÁÒÃ¶àÅ×Í¡ÃÙ»·Ã§§èÒÂæ
ä´é¨Ò¡ Draw - Surfaces - 3D surface - ...  (µÒÁÀÒ¾)

- ¤ÓÊÑè§·Õèà¡ÕèÂÇ¢éÍ§ ä´éá¡è 3DFace, 3DMesh, TabSurf, RevSurf, RulSurf, áÅÐ SurfTab ÃÇÁ·Ñé§µéÍ§ÁÕ¤ÇÒÁà¢éÒã¨ã¹ UCS (User Co-ordinate
System) ¾ÍÊÁ¤ÇÃ à¾ÃÒÐ¨ÐµéÍ§ÁÕ¡ÒÃÊÃéÒ§ÇÑµ¶Øã¹ÁØÁ/´éÒ¹µèÒ§æ ÁÕ¡ÒÃËÁØ¹¢Í§ÃÐ¹Òº·Õ èÅÐàÅ§¡ÇÒ´ä» ¡èÍà»ç¹¿ÍÃìÁ¢Í§ÇÑµ¶Ø
ÃÇÁ·Ñé§¡ÒÃ¨Ñ´Ë¹éÒ¨Íà»ç¹ Model Space - Viewport µèÒ§æ â´ÂÁÕ¡ÒÃËÁØ¹á¡¹ÃÐ¹Òº¢Í§ÇÑµ¶Ø ä»ã¹·ÔÈ·Ò§µèÒ§æ ¨Ò¡¡®Á×Í¢ÇÒ

- ¡ÒÃµÑé§¤èÒË¹éÒ¡ÃÐ´ÒÉ (Model / Paper space) â´ÂÍÒ¨¨Ñ´µÒÁ Tiled View port Layout ·ÕèÁÕãËéáÅéÇ (¨Ò¡ÀÒ¾¢éÒ§ÅèÒ§)   ̈ Ò¡¡ÒÃà¢éÒä»·Õè View
- Tiled Viewports - Layout -... ËÃ×ÍÍÒ¨¨Ñ´àÍ§ä´é à»ç¹¡ÕèªèÍ§µÒÁáµè¨ÐàÅ×Í¡ à¾×èÍ¨Ðä´éàËç¹·Ñé§ Plan, Elevation áÅÐ ÃÙ»3ÁÔµÔ
â´Â¡ÒÃàÅ×Í¡·ÕèªèÍ§Ë¹éÒµèÒ§ ViewPort ¹Ñé¹æ áÅéÇ¡ÓË¹´ÅÑ¡É³Ð¡ÒÃáÊ´§ÀÒ¾ ̈ Ò¡¡ÒÃàÅ×Í¡ÁØÁÁÍ§·Õè¡ÓË¹´ÁÒáÅéÇ¨Ò¡ View - 3D Viewpoint
-... à»ç¹ Front (ÃÙ»´éÒ¹Ë¹éÒ), Back (ÃÙ»´éÒ¹ËÅÑ§), Left (ÃÙ»´éÒ¹«éÒÂ), Right (ÃÙ»´éÒ¹¢ÇÒ), Isometric ÁØÁµèÒ§æ ËÃ×Í ÍÒ¨¡ÓË¹´àÅ×Í¡ÁØÁ
Perspective ̈ Ò¡ View - 3D Dynamic View - ... áÅÐÊÒÁÒÃ¶¡ÅÑºÊÙèÁØÁÁÍ§¢Í§á»Å¹â´Â¡ÒÃ¾ÔÁ¾ì plan ËÃ×ÍàÅ×Í¡ View - 3D Viewports
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- Plan View -... (áÅéÇàÅ×Í¡¡ÅÑºÊÙè World ËÃ×Í Current UCS ·Õè·Ó§Ò¹ÍÂÙè)
- ËÒ¡àÃÒ¡ÓÅÑ§ÍÂÙèã¹ÁØÁÁÍ§Í×è¹·ÕèäÁèãªéá»Å¹ UCS Icon ̈ Ðà»ÅÕèÂ¹ä» à»ç¹ÃÙ»´Ô¹ÊÍËÑ¡ áÅÐ¶éÒÍÂÙèã¹ÁØÁÁÍ§ Perspective UCS Icon ̈ Ðà»ç¹ÃÙ»¡ÅèÍ§

UCS (User Co-ordinate System)
- ä´éá¡è¡ÒÃ¡ÓË¹´ÃÐ¹Òº¡ÒÃ·Ó§Ò¹ ã¹·ÔÈ·Ò§µèÒ§æ ¨Ò¡¡®Á×Í¢ÇÒ à¹×èÍ§¨Ò¡»Ã¡µÔàÃÒ¨Ð·Ó§Ò¹ã¹ÃÐ¹Òºá»Å¹ (Plan ÁÕá¡¹ x,y à»ç¹¡ÇéÒ§ÂÒÇ
áÅÐÁÕá¡¹ z à»ç¹¤ÇÒÁÊÙ§) áµèàÃÒÍÒ¨ÂéÒÂÁÒ·Ó§Ò¹ã¹ÃÙ»´éÒ¹ (ÁÕá¡¹ z , x ËÃ×Í y à»ç¹¤ÇÒÁ¡ÇéÒ§ÂÒÇ áÅÐÁÕá¡¹ y, x à»ç¹¤ÇÒÁÊÙ§à»ç¹µé¹)
â´ÂàÅ×Í¡¨Ò¡ UCS ·ÕèµÑé§äÇéáÅéÇ ̈ Ò¡ Tools - UCS - Preset UCS - ... ËÃ×ÍàÃÒÍÒ¨·Ó§Ò¹ã¹ÃÐ¹ÒºàÍÕÂ§ä´é â´Â¡ÒÃ¡ÓË¹´¤èÒ¡ÒÃËÁØ¹ÁØÁ¢Í§á¡¹
x, y, z ã¹ UCS µèÒ§æ ¡Ñ¹ä» ¨Ò¡ Tools - UCS - X,Y,Z Axis Rotate -... áÅÐÊÒÁÒÃ¶¡ÅÑºà¢éÒÊÙèÃÐ¹Òº¡ÒÃ·Ó§Ò¹»Ã¡µÔ·Õèá»Å¹ ä´éâ´ÂàÅ×Í¡
UCS áºº World (Tools - UCS - World)

- ¢³Ð·ÕèÍÂÙèã¹ UCS Í×è¹·ÕèäÁèãªè World ̈ ÐÊÑ§à¡µä´é¨Ò¡ Icon UCS ̈ Ðà»ÅÕèÂ¹ä» äÁèÁÕµÑÇ W ÍÂÙèµÃ§¡ÅÒ§á¡¹ X, Y ËÃ×Í¶éÒà»ÅÕèÂ¹ÁØÁÁÍ§ Viewport
´éÇÂ¡ç¨Ð¡ÅÒÂà»ç¹ÃÙ»´Ô¹ÊÍ àªè¹à´ÕÂÇ¡Ñº¡ÒÃà»ÅÕèÂ¹ÁØÁÁÍ§

- «Öè§ÁØÁ¢Í§ UCS ·Õèà»ÅÕèÂ¹ä» áÅÐÁØÁÁÍ§µèÒ§æ ¨ÐáÊ´§Ê¶Ò¹Ðâ´Â UCS Icon ´Ñ§µèÍä»¹Õé

¤×Í UCS ·Õè·Ó§Ò¹ã¹Ê¶Ò¹Ð Plan »Ã¡µÔ (World)
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¤×Í UCS ·Õè¶Ù¡ËÁØ¹ËÃ×Íà»ÅÕèÂ¹·ÔÈ·Ò§ä»ã¹ÃÐ¹ÒºÍ×è¹æ (µÑÇ W - World ËÒÂä»)

¤×Í ÁØÁÁÍ§ã¹ Paper space

(ÃÙ»¡ÅèÍ§) ¤×Í ÁØÁÁÍ§Ê¶Ò¹Ð·Õèà»ç¹ Dynamic View (Perspective)

(ÃÙ»´Ô¹ÊÍËÑ¡) ¤×Í ÁØÁÁÍ§Ê¶Ò¹Ð·Õèà»ç¹ÃÙ»´éÒ¹ æ µèÒ§æ

3DFace
- ä´éá¡è ¡ÒÃÊÃéÒ§¼ÔÇË¹éÒ»Ô´â¤Ã§ Wireframe à¾×èÍãËéÁÕ¼ÔÇÃÑºáÊ§ä´é ÊÒÁÒÃ¶ãªé¤ÓÊÑè§¡ÃÐâ´´§Ñº áºº Snap - Node ä´éà¾×èÍãËéà¡Ô´¤ÇÒÁà·ÕèÂ§µÃ§
áµè¨ÐµéÍ§ÁÕ¡ÒÃà»ÅÕèÂ¹ UCS ¡ÒÃ·Ó§Ò¹ãËé¶Ù¡µéÍ§´éÇÂ

3DSurface
- ÁÕËÅÒÂáººãËéàÅ×Í¡ (¡ÅÑºä»´ÙàÃ×èÍ§ ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3ÁÔµÔ µÍ¹·Õè 1)

3DMesh
- ä´éá¡è 1 ã¹ÃÙ»áºº 3DSurface àËÁÒÐÊÓËÃÑº¡ÒÃà¢ÕÂ¹¨ÓÅÍ§ÊÀÒ¾ÀÙÁÔ»ÃÐà·È áººà¹Ô¹à¢Ò ÁÕÅÑ¡É³Ðà»ç¹ÃÙ»µÒÃÒ§ ã¹ Plan
áÅÐáµèÅÐ¨Ø´µÑ´¢Í§µÒÃÒ§ÊÒÁÒÃ¶ÃÐºØ¤èÒ Co-ordinate ä´éã¹á¡¹ X,Y,Z (0,0,0)

- ¡ÒÃ¡ÓË¹´ 3D Mesh ̈ ÐàÃÔèÁ¨Ò¡¡ÓË¹´¢Íºà¢µ¢Í§¾×é¹·Õè·Ñé§ËÁ´à»ç¹ 4 àËÅÕèÂÁ (àÃÔèÁ¨Ò¡ ¡ÓË¹´µÓáË¹è§¨Ø´áÃ¡Á ̈ Ø´·Õè 2, áÅÐ¨Ø´·Õè 3 ÊèÇ¹¨Ø´·Õè
4 à¤Ã×èÍ§¨Ð¡ÅÑºä»àÅ×Í¡¨Ø´·ÕèË¹Öè§ à¾×èÍ»Ô´ÃÙ» ÊÕèàËÅÕèÂÁãËéàÍ§) áÅéÇ ¡ÓË¹´¨Ó¹Ç¹àÊé¹µÒÁá¹Ç Mesh M Size (á¹ÇµÑé§), Mesh N Size (á¹Ç¹Í¹)

- ã¹¡ÒÃà¢ÕÂ¹¨ÓÅÍ§ÊÀÒ¾¾×é¹·Õè ¨Ò¡¡ÒÃÃÑ§ÇÑ´¾×é¹·ÕèÃÐºº¡ÃÔ´ (Grid System) ¡ÒÃ¡ÓË¹´ / à»ÅÕèÂ¹¤èÒÃÐ´Ñº·Óä´éâ´Â¡ÒÃà»ÅÕèÂ¹¤èÒÃÐ´Ñº·Õè¤èÒ Z
â´Â¡ÒÃ Edit Vertex ¨Ò¡ ¤ÓÊÑè§ pedit - (àÅ×Í¡ 2D Mesh) - Edit vertex - Move - à¤Ã×èÍ§¨Ð mark µÓáË¹è§â´ÂÁÕ¡Ò¡ºÒ· X àÅ×èÍ¹
ä»µÒÁ¨Ø´µÑ´µèÒ§æ à¾×èÍãËéàÃÒà»ÅÕèÂ¹¤èÒâ´Âãªé¤èÒµèÒ§ @0,0,0 ãËéà»ÅÕèÂ¹¤èÒã¹á¡¹ Z µÒÁ¤èÒÃÐ´Ñº·ÕèÁÒ¨Ò¡¡ÒÃÊÓÃÇ¨ áÅéÇàÅ×èÍ¹ mark X
ä»·Õè¨Ø´Í×è¹æµèÍä» (´ÙÀÒ¾)
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Extrude
- ä´éá¡è ¡ÒÃÂ×´ÃÙ» 2 ÁÔµÔ ä»µÒÁá¹Çá¡¹ z, ËÃ×Íá¡¹·Õè¡ÓË¹´ãËé (path) ¡ÅÒÂà»ç¹ÃÙ» 3 ÁÔµÔ ËÒ¡ÃÙ»»Ô´ã´»ÃÐ¡Íº´éÇÂ line ¤ÇÃãªé¤ÓÊÑè§ Region
»Ô´ÃÙ»àËÅèÒ¹Ñé¹ãËéà»ç¹¼×¹à´ÕÂÇ¡Ñ¹¡èÍ¹

TabSurf / RevSurf /RulSurf
- ä´éá¡è¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ¨Ò¡¡ÒÃ¡ÓË¹´ÃÙ»áÅÐá¡¹ËÁØ¹ / ·ÔÈ·Ò§ Vector ¢Í§ÃÙ»3ÁÔµÔ â´ÂáÂ¡à»ç¹ 3 ¤ÓÊÑè§´Ñ§¹Õé
TabSurf - ̈ ÐµéÍ§·Ó¡ÒÃ¡ÓË¹´ÃÙ» 2 ÁÔµÔ (Path curve) áÅÐ·ÔÈ·Ò§¢Í§ Vector (Direction Vector) «Öè§ÊÒÁÒÃ¶à¢ÕÂ¹â´Âãªé 3D Poly ã¹ÁØÁÁÍ§

3ÁÔµÔ (Isometric)
RevSurf - ¨ÐµéÍ§·Ó¡ÒÃ¡ÓË¹´ÃÙ»¼ÔÇ¾×é¹ 2 ÁÔµÔ  (Path Curve) áÅÐá¡¹ËÁØ¹ (Axis of Revolution)
RulSurf - ¨ÐµéÍ§·Ó¡ÒÃ¡ÓË¹´ÃÙ»¼ÔÇ¾×é¹ 2 ÁÔµÔ (Defined Curves) ã¹ 2 µÓáË¹è§·ÕèµéÍ§¡ÒÃàª×èÍÁ¡Ñ¹

SurfTab1,Surftab2
- à»ç¹¡ÒÃ¡ÓË¹´¤ÇÒÁÅÐàÍÕÂ´¢Í§ÃÙ» â¤Ã§µÒ¢èÒÂ 3 ÁÔµÔ â´Â SurfTab1 à»ç¹¤ÇÒÁÅÐàÍÕÂ´¢Í§ÃÐ¹ÒºµÑé§©Ò¡¡Ñº á¡¹ËÁØ¹ áÅÐ Surftab2
à» ç¹¤ÇÒÁÅÐàÍ ÕÂ´¢Í§ÃÐ¹ÒºµÒÁá¹Ç¡ÇÒ´¢Í§Ã Ù» ¤ è Ò à´ ÔÁ¢Í§¤ÇÒÁÅÐàÍ ÕÂ´»Ã¡µ Ô¨Ð¶ Ù¡µ Ñ é §äÇ é· Õ è  6 · Ñ é §  2 á¹Ç
¶éÒµéÍ§¡ÒÃãËéÅÐàÍÕÂ´¢Öé¹ãËéãÊè¤èÒµÑÇàÅ¢ãËéÊÙ§¢Öé¹ àªè¹ 16 à»ç¹µé¹
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¡ÒÃãªé¤ÓÊÑè§ ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ µÍ¹·Õè 2 : ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ áºº Real 3D coordinate

- à»ç¹¡ÒÃÍÒÈÑÂ¡ÒÃãËé¤èÒ Co-ordinate ã¹·Ñé§ 3 á¡¹ ä´éá¡èá¡¹ X,Y,Z «Öè§¤èÍ¹¢éÒ§¨ÐÂØè§ÂÒ¡ áÅÐµéÍ§·Ó¤ÇÒÁà¢éÒã¨¡ÑºÃÐºº Co-ordinate ·Õèà»ç¹
3 ÁÔµÔãËé´Õ «Öè§ÀÒ¾·Õèä´é¨ÐäÁèÁÕ¢Íºà¢µ¨Ó¡Ñ´àËÁ×Í¹ÀÒ¾¨Ò¡¡ÒÃÂ¡¤ÇÒÁÊÙ§¨Ò¡ÀÒ¾ 2 ÁÔµÔ ·Õè¨ÐÁÕÃÙ»¿ÍÃìÁ¨Ó¡Ñ´

- ¡ÒÃãªé§Ò¹»ÃÐàÀ·¹Õé¨ÐÍÂÙèã¹ÊèÇ¹·ÕèàÃÕÂ¡ÇèÒ AME (Advanced Modeling Extension) ¢Í§ AutoCAD ä´éá¡èÊèÇ¹·Õè·ÓË¹éÒ·ÕèÊÃéÒ§ÇÑµ¶Ø¢Öé¹ÁÒ
ã¹ÅÑ¡É³ÐÇÑµ¶Ø·Ã§·ÖºµÑ¹ àËÁ×Í¹´Ô¹¹éÓÁÑ¹ ·ÕèÊÒÁÒÃ¶àÊÃÔÁµÑ´áµè§ÍÂèÒ§äÃ¡çä´é â´Âãªé¤ÓÊÑè§ Substract, Intersect, Union, SolFill à»ç¹µé¹

- áÅÐËÒ¡àÃÒÁÕ¼Ñ§ 2 ÁÔµÔÍÂÙè àÃÒÊÒÁÒÃ¶ Extrude ãËé¼Ñ§ 2 ÁÔµÔ¹Ñé¹ à»ç¹ 3 ÁÔµÔ áºº Solid ä´éâ´Â¤ÓÊÑè§ SolExt, SolBox, SolCyl
- ËÃ×ÍÊÒÁÒÃ¶ãªé ¤ÓÊÑè§ SolRev «Öè§¤ÅéÒÂ¡Ñº RevSurf ãËéÃÐ¹ÒºËÁØ¹¡ÇÒ´ÅÐàÅ§ä»à»ç¹ÃÙ»·Ã§ Solid ä´é

ËÁÒÂàËµØ :
- ¡ÒÃà¢ÕÂ¹ÀÒ¾ 3 ÁÔµÔ¹Õé ÁÕ¡ÒÃµÑé§¤èÒË¹éÒ¡ÃÐ´ÒÉ (Model / Paper space) ¡èÍ¹â´Â¤ÇÃ¨Ñ´ãËéà»ç¹ Model Space (Mspace) áººËÅÒÂ View
port à¾×èÍ¨Ðä´éàËç¹·Ñé§ Plan, Elevation áÅÐ ÃÙ»3ÁÔµÔ (´Ñ§ã¹ÀÒ¾)

Substract / Intersect / Union
- ¤ÅéÒÂ¡Ñº¡ÒÃ»Ñé¹ µÑ´à©×Í¹¡éÍ¹ÇÑµ¶Ø ·ÕèÁÕà¹×éÍã¹ (à»ç¹ Solid) Substract ¤×Í ¡ÒÃËÑ¡ÅºÊèÇ¹¢Í§ Solid 2 ªÔé¹·Õè«éÍ¹·Ñº¡Ñ¹,  Intersect ¤×Í
¡ÒÃËÑ¡ÅºÊèÇ¹¢Í§ Solid 2 ªÔé¹ãËéàËÅ×Íà©¾ÒÐÊèÇ¹·Õè«éÍ¹·Ñº¡Ñ¹, Union ¤×Í ¡ÒÃÃÇÁÊèÇ¹¢Í§ Solid 2 ªÔé¹·ÕèÁÕºÒ§ÊèÇ¹«éÍ¹·Ñº¡Ñ¹à¢éÒ´éÇÂ¡Ñ¹

SolExt, SolBox, SolCyl
- ã¹¡Ã³Õ·ÕèàÃÒÁÕ¼Ñ§ 2 ÁÔµÔÍÂÙè àÃÒÊÒÁÒÃ¶ Extrude ãËé¼Ñ§ 2 ÁÔµÔ¹Ñé¹ à»ç¹ 3 ÁÔµÔ áºº Solid ä´éâ´Â¤ÓÊÑè§ SolExt, SolBox, SolCyl

SolRev
- ¤ÅéÒÂ¡Ñº RevSurf áµèÇÑµ¶Ø¹Ñé¹¨ÐÁÕà¹×éÍã¹ (à»ç¹ Solid) ÊÒÁÒÃ¶µÑ´à©×Í¹ä´é
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¡ÒÃ Render ÇÑµ¶Ø 3 ÁÔµÔ

- à»ç¹¡ÒÃÊÃéÒ§ÀÒ¾ Perspective áººàËÁ×Í¹¨ÃÔ§ (Photo Realistic Image)  ¨Ò¡ Model ·ÕèàÃÒä´é¢Öé¹äÇéäÁèÇèÒ¨Ðà»ç¹áºº Surface ËÃ×Í Solid
Model ÊÒÁÒÃ¶¡ÓË¹´¼ÔÇ¢Í§ÇÑµ¶Ø (Material), ¤ÇÒÁâ»Ãè§ãÊ (Transparency), áÊ§à§Ò (Lighting, Shade/Shadow)  áÅÐ©Ò¡ Scene/
Background ä´é ·Ñé§¹ÕéÊÒÁÒÃ¶à¡çºÀÒ¾äÇéà»ç¹ raster (ÃÙ»ÀÒ¾) ÊÓËÃÑºãªé¶èÒÂâÍ¹ä»ÂÑ§àÍ¡ÊÒÃÍ×è¹µèÍä»ä´éÍÕ¡ ´ÙµÑÇÍÂèÒ§ÀÒ¾¨Ò¡¡ÒÃ Render
Final Project - Digital Thai Garden (â´Â¹ÒÂ¹ÀÑ·Ã ª×è¹ÍÔèÁ LA 412 »Õ¡ÒÃÈÖ¡ÉÒ 2541)

- ¡èÍ¹·ÕèàÃÒ¨ÐàÃÔèÁ Render ÊÔè§·Õè¤ÇÃ¨Ð·ÓÅÓ´ÑºµèÍÁÒËÅÑ§¨Ò¡ÊÃéÒ§ Model àÊÃç¨áÅéÇ¤×Í¡ÒÃÊÃéÒ§ View ·ÕèàËÁÒÐÊÁ·ÕèµéÍ§¡ÒÃ¨Ð·Ó¡ÒÃ Render
«Öè§ÍÒ¨à»ç¹ Plan ÃÙ»´éÒ¹ Axonometric Perspective (Dynamic View, Dview) ¡çä´é â´Â¹ÔÊÔµÊÒÁÒÃ¶àÅ×Í¡¨Ò¡ View ·Õè Set äÇéáÅéÇ
ËÃ×ÍÊÃéÒ§¢Öé¹ÁÒãËÁè¨Ò¡¡ÒÃ¡ÓË¹´¨Ø´ÁØÁÁÍ§¨Ò¡ Tripod ¨Ò¡ View-3D Viewpoint-...  ËÃ×ÍµÓáË¹è§¡ÅéÍ§/µÓáË¹è§ÇÑµ¶Ø/¢¹Ò´ÁØÁ¡ÅéÍ§ ¨Ò¡
View-3D Dynamic View-...

Light
- ä´éá¡è ¡ÒÃ¡ÓË¹´´Ç§ä¿ ËÃ×ÍáËÅè§¡Óà¹Ô´áÊ§ ÁÕ 3 »ÃÐàÀ· ¤×Í Point Light (PL), Distance Light (DL), Spot Light (SL). â´Â Point Light
¨Ðà»ç¹áÊ§·ÕèÊèÍ§ÍÍ¡¨Ò¡áËÅè§¡Óà¹Ô´ã¹·Ø¡æ·ÔÈ·Ò§ ÊÒÁÒÃ¶µÑé§¤èÒ Attenuation â´Â¶éÒÍÂÙèã¹µÓáË¹è§ÂÔè§ä¡ÅáÊ§¨ÐÍèÍ¹Å§àÃ×èÍÂæ, Distance
Light áÊ§áºº¹Õé¨ÐÊèÍ§áºº·ÔÈ·Ò§à´ÕÂÇµÒÁ·Õè¡ÓË¹´äÇé áÊ§ÁÕ¤ÇÒÁÊÁèÓàÊÁÍâ´ÂµÅÍ´, Spot Light ¤ÅéÒÂ¡Ñº Distance Light
áµèáÊ§¶Ù¡ÊèÍ§ÍÍ¡à»ç¹ÅÓ¡ÃÇÂ ä»ã¹·ÔÈ·Ò§·Õè¡ÓË¹´
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- áÊ§äÁèÇèÒ¨Ðà»ç¹áººã´ ÊÒÁÒÃ¶µÑ é§ª× èÍ áÅÐà¾Ô èÁ¨Ó¹Ç¹ä´éÁÒ¡¡ÇèÒ 1 áËÅè§¡Óà¹Ô´ ÊÒÁÃ¶¡ÓË¹´¤ÇÒÁà¢éÁ¢Í§áÊ§ (Intensity)
áÅÐÊÕä´éµÒÁÊÕÁÒµÃ°Ò¹¢Í§ AutoCAD µÓáË¹è§¢Í§¨Ø´¡Óà¹Ô´áÊ§àËÅèÒ¹Õé ÊÒÁÒÃ¶á¡éä¢ (Modify) ÀÒÂËÅÑ§ä´é ·Ñé§µÓáË¹è§ áÅÐ Properties
Í×è¹æ

- ã¹¡Ã³Õ·ÕèµéÍ§¡ÒÃ¡ÓË¹´áÊ§ÍÒ·ÔµÂìã¹ªèÇ§àÇÅÒµèÒ§æ à¾×èÍÈÖ¡ÉÒÅÑ¡É³Ð¢Í§áÊ§à§Ò ¢Í§â¤Ã§¡ÒÃ ã¹ªèÇ§àÇÅÒµèÒ§æ (Solar Study)
ÊÒÁÒÃ¶·Óä´éâ´Âãªé¡ÓË¹´áËÅè§¡Óà¹Ô´áÊ§ãËÁè/µÑé§ª×èÍ (New-...) â´ÂàÅ×Í¡à»ç¹ Distance Light áÅéÇàÅ×Í¡ Sun Angle Calculator-
Geographic Location-... ËÒ¡µéÍ§¡ÒÃá¼¹·Õè»ÃÐà·Èä·Â (µÒÁÃÙ») ãËéàÅ×Í¡·ÇÕ» Asia ¡èÍ¹, ¡ÒÃ¡ÓË¹´ªèÇ§àÇÅÒ »ÃÐà·Èä·Â¨ÐãªéàÇÅÒ
GMT+7 (àÃçÇ¡ÇèÒàÇÅÒÁÒµÃ°Ò¹àÁ×Í§¡ÃÕ¹Ôª 7 ªÑèÇâÁ§) áÅéÇ¨Ö§ÊÑè§ Render (´ÙËÑÇ¢éÍ Render ·Õè¨Ð¡ÅèÒÇµèÍä»)

Material
- ä´éá¡è ¡ÒÃ¹Ó¼ÔÇÇÑµ¶Ø¨Ò¡ Material Library ä»ÇÒ§¤ÅØÁËÃ×Íá»Ð¡Ñº Model 3 ÁÔµÔ·ÕèÊÃéÒ§äÇé à¾×èÍãËé´ÙÊÁ¨ÃÔ§·ÕèÊØ´ã¹¡ÒÃ Render
¼ÔÇÇÑµ¶Ø¹ÕéÊÒÁÒÃ¶¡ÓË¹´¤ÇÒÁËÂÒº/àÃÕÂº (Roughness), ¤ÇÒÁà¢éÁ¢Í§¡ÒÃÊÐ·éÍ¹ (Reflection), ¤èÒ¤ÇÒÁâ»Ãè§ãÊ (Transparency),
¤ÇÒÁ¹Ù¹ÃÙ»áºº¤ÇÒÁ¢ÃØ¢ÃÐ¢Í§¼ÔÇ (Bump), ÃÙ»áºº¡ÒÃ¤ÅØÁÇÑµ¶Ø (Mapping)  ä´é

- ÅÑ¡É³Ð¡ÒÃ¤ÅØÁ ËÃ×Í Mapping ã¹ AutoCAD ÁÕãËéàÅ×Í¡ 4 áºº¤×Í áºº¼ÔÇáº¹àÃÕÂº (Planar Mapping), ·Ã§¡ÃÐºÍ¡ (Cylindrical
Mapping), ·Ã§¡ÅÁ (Spherical Mapping) áÅÐáºº Solid Mapping ·Õèà¹×éÍ¢Í§ÇÑµ¶Ø¨Ð¤ÅØÁ Model ÍÂèÒ§àËÁ×Í¹¨ÃÔ§ÁÒ¡ àªè¹ã¹¡Ã³Õ¼ÔÇäÁé
à»ç¹µé¹
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Render
- ä´éá¡è ¡ÒÃÊÃéÒ§ÀÒ¾àËÁ×Í¹¨ÃÔ§ «Ö è§ã¡Åéà¤ÕÂ§¡Ñº¡ÒÃ¨ÓÅÍ§ÀÒ¾ã¹ÀÒ¾Â¹µÃìµèÒ§æ à¾ÕÂ§áµèã¹»Ñ¨¨ØºÑ¹ Program AutoCAD
àÍ§ÂÑ§äÁèÊÒÁÒÃ¶ÊÃéÒ§ÀÒ¾µèÍà¹×èÍ§ä´é µéÍ§ÍÒÈÑÂâ»Ãá¡ÃÁ»ÃÐàÀ· 3D-Studio ÁÒªèÇÂ áµè·Ñé§¹Õéâ»Ãá¡ÃÁ¡çÊÒÁÒÃ¶ÊÃéÒ§ÀÒ¾¹Ôè§ä´éàËÁ×Í¹¨ÃÔ§
·Ñé§¼ÔÇÇÑµ¶Ø, áÊ§à§Ò

- ¡ÒÃ Render ÁÕ 3 »ÃÐàÀ· ¤×Í Render «Ö è§ãªéã¹¡ÒÃµÃÇ¨ÊÍºÁØÁÁÍ§áÅÐµÓáË¹è§áÊ§ áµèäÁèáÊ´§¼ÔÇÇÑµ¶Ø áÅÐà§Òº¹ÇÑµ¶Ø
ãªéàÇÅÒã¹¡ÒÃÊÃéÒ§ÀÒ¾ÃÇ´àÃçÇ, Photo Real ÊÒÁÒÃ¶áÊ´§¼ÔÇ¢Í§ÇÑµ¶Ø áÅÐÁÕà§Ò áºº Shadow Map, Photo Raytrace ¤ÅéÒÂ Photo Real
áµèÊÒÁÒÃ¶áÊ´§à§Òáºº Ray Trace º¹ÇÑµ¶Øä´é

- ã¹¡ÒÃ Render àÃÒÊÒÁÒÃ¶ Output ÍÍ¡ÁÒà»ç¹ 3 áºº ¤×Í áºº ViewPort áºº¹Õé¨Ðà»ç¹¡ÒÃ Render º¹Ë¹éÒ¨Í·Õè Active /àÅ×Í¡äÇéà·èÒ¹Ñé¹
ÀÒ¾¨ÐËÒÂä»ËÒ¡ÁÕ¡ÒÃ Regenerate (Regen)ãËÁè, áºº Render Window ÀÒ¾¨Ðà¡Ô´º¹Ë¹éÒ¨Í Render «Öè§ÊÒÁÒÃ¶ºÑ¹·Ö¡ÀÒ¾ ã¹ Format
*.BMP áÅÐÊÒÁÒÃ¶ Print ÍÍ¡à¤Ã×èÍ§¾ÔÁ¾ìä´é, áºº File áºº¹ÕéàËÁÒÐ¡Ñº¡ÒÃâÍ¹ÂéÒÂ File ËÃ×ÍºÑ¹·Ö¡ File äÇéà¾×èÍãªé¡Ñºâ»Ãá¡ÃÁ·ÕèµéÍ§¡ÒÃÃÙ»ÀÒ¾
ÊÒÁÒÃ¶ºÑ¹·Ö¡ File ä´éËÅÒÂ Format ¤×Í *.BMP, *.PCX, *.TGA, *.TIF, *.EPS áÅÐÊÒÁÒÃ¶µÑé§¤èÒµèÒ§æ àªè¹ÇÒÁÅÐàÍÕÂ´, ¢¹Ò´¢Í§ÀÒ¾,
¨Ó¹Ç¹ÊÕä´é â´Â·ÑèÇä»ÀÒ¾ã¹ Format *.TIF áÅÐ *.TGA ¨Ðà»ç¹·Õè¹ÔÂÁáÅÐÁÕ¤Ø³ÀÒ¾ÊÙ§

¡ÒÃ¼ÅÔµáºº (production) : â´Â¡ÒÃ plot, print, ¶èÒÂÃÙ», âÍ¹ÂéÒÂ¢éÍÁÙÅ

- à»ç¹¡ÒÃ·Ó Hard Copy ¢Í§§Ò¹ à¾×èÍãªéã¹¡ÒÃ·ÓÊÓà¹Òà¾×èÍ¡ÒÃ´Óà¹Ô¹¡ÒÃÍ×è¹æ µèÍä» àªè¹ ¡ÒÃ·Ó¾ÔÁ¾ìà¢ÕÂÇáºº¡èÍÊÃéÒ§, áºº Rendering
ÊÓËÃÑº§Ò¹ Presentation, §Ò¹àÍ¡ÊÒÃµèÒ§æ

- ÊÒÁÒÃ¶·Óä´éâ´Â¡ÒÃ¾ÔÁ¾ìÍÍ¡¨Ò¡à¤Ã×èÍ§¾ÔÁ¾ì â´ÂãªéªØ´¤ÓÊÑè§  File-Print-... «Öè§¨Ðä´é Windows ´Ñ§ÀÒ¾ ¶éÒµéÍ§¡ÒÃ¡ÓË¹´¾×é¹·Õè·Õè¨Ð ¶Ù¡ Plot/
Print ãËéàÅ×Í¡ Window-Pick-.... áÅéÇµÕ¡ÃÍº¨Ò¡§Ò¹ã¹¨ÍÍÕ¡¤ÃÑé§ ËÃ×ÍÍÒ¨àÅ×Í¡ Display (µÒÁ·ÕèàËç¹ã¹¨Í), Extent (·Ñé§ËÁ´¢Í§ÀÒ¾) ä´é
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- ÊèÇ¹ÁÒµÃÒÊèÇ¹ÊÒÁÒÃ¶ãÊèä´é¨Ò¡ºÃÔàÇ³ Scale, Rotation, Origin â´ÂµéÍ§ set ãËéË¹èÇÂà»ç¹ÃÐººàÁµÃÔ¡ (»ÃÐà·Èä·ÂãªéÃÐººàÁµÃÔ¡)
àÊÕÂ¡èÍ¹ ¨Ò¡ ºÃÔàÇ³ Paper, Size, and Orientation áÅéÇà·ÕÂºÁÒµÃÒÊèÇ¹´Ñ§¹Õé

Ë¹èÇÂ·Õè¾ÔÁ¾ìÍÍ¡ÁÒ (ÁÁ.) = Ë¹èÇÂã¹§Ò¹¢Í§àÃÒ (Á.)
Plotted (mm) = Drawing Units

- àªè¹¶éÒàÃÒµéÍ§¡ÒÃÁÒµÃÒÊèÇ¹ 1:1000 ¤×Í 1000 = 1000 (´ÙÀÒ¾»ÃÐ¡Íº)
ËÃ×Í 1 : 200 àÃÒµéÍ§ãÊèá·¹¤èÒÍÑµÃÒÊèÇ¹¢éÒ§µé¹´Ñ§¹Õé

1 x 1000 = 200 (à¾ÃÒÐ 1 àÁµÃ = 1000 ÁÁ.)
ËÃ×Í 5 = 1 (àÍÒ 200 ËÒÃ·Ñé§ 2 ¢éÒ§)

- ¹Í¡¨Ò¡¡ÒÃ¾ÔÁ¾ì (Print/Plot) §Ò¹ÍÍ¡ÁÒã¹ÃÙ»áºº "áºº¡èÍÊÃéÒ§" ·Õèà¢éÒ Scale ä´éáÅéÇ àÃÒÂÑ§ÊÒÁÒÃ¶¼ÅÔµ§Ò¹ÍÍ¡ÁÒã¹ÃÙ»áººÍ×è¹æ ´éÇÂ
ä´éá¡èÃÙ»ÀÒ¾¨Ò¡¡ÒÃ Render «Öè§ä´é¨Ò¡ Render Window, ¡ÒÃºÑ¹·Ö¡à»ç¹ÃÙ»ÀÒ¾ áÅéÇâÍ¹ä»ãªéã¹â»Ãá¡ÃÁ´ÙËÃ×Íá¡éä¢ÃÙ»ÀÒ¾Í×è¹æ ¨Ò¡
Tools-Display Images-Save-..., ¨Ò¡¡ÒÃ Export (´Ñ§ÀÒ¾) «Öè§¨Ðä´é File ã¹ Format ·ÕèÊÒÁÒÃ¶ãªé§Ò¹ä´éã¹ Program ËÅÒ¡ËÅÒÂ àªè¹ 3D-
Studio (*.3ds), Drawing Interchange File / Vector File Format ·ÕèÊÒÁÒÃ¶à¡çº¤èÒ Attribute µèÒ§æ ¢Í§ Objects äÇéä´é (*.DXF), Metafile
(*.WMF) à»ç¹µé¹ â´Â¡ÒÃà¢éÒä»·Õè File-Export-...

- ¹Í¡¨Ò¡¹ÕéàÃÒÂÑ§ÊÒÁÒÃ¶ãªé Print Screen áÅéÇä» Paste (Control-V) ã¹â»Ãá¡ÃÁÍ×è¹æ à»ç¹¤ÃÑé§æ ä» ËÃ×ÍÍÒ¨·Ó¡ÒÃ¶èÒÂÀÒ¾¡çä´é
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â»Ãá¡ÃÁ·ÕèãªéÃèÇÁ¡Ñº AutoCAD µèÒ§æ

- â´Â·ÑèÇä»â»Ãá¡ÃÁ AutoCAD à»ç¹â»Ãá¡ÃÁ¾×é¹°Ò¹·ÕèÊÒÁÒÃ¶ãªé§Ò¹ä´é·ÑèÇä» äÁèà¹é¹§Ò¹ã´§Ò¹Ë¹Öè§ ©Ð¹Ñé¹ËÒ¡àÃÒµéÍ§¡ÒÃ¹Ó File ¢éÍÁÙÅ¢Í§
AutoCAD ä»ãªéà¾×èÍ¡ÒÃã´¡ÒÃË¹Öè§ ¡çÊÒÁÒÃ¶âÍ¹ÂéÒÂ¢éÍÁÙÅä»ä´é â´ÂáµèÅÐâ»Ãá¡ÃÁµéÍ§¡ÒÃ»ÃÐàÀ·¢Í§ä¿ÅìµèÒ§æ ¡Ñ¹ä»

- â»Ãá¡ÃÁ·ÕèÁÑ¡ãªéÃèÇÁ¡Ñº AutoCAD ·Õèãªéã¹§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ àªè¹ 3D Studio (ÊÓËÃÑº·Ó§Ò¹ Rendering áÅÐ Animation Walkthrough),
Pagemaker (ÊÓËÃÑº§Ò¹àÍ¡ÊÒÃ, Desktop Publishing), MS Word (ÊÓËÃÑº§Ò¹àÍ¡ÊÒÃ, Wordprocessing), MS. Excel
(ÊÓËÃÑº§Ò¹¤Ó¹Ç³»ÃÐÁÒ³ÃÒ¤Ò, ÃÒÂ¡ÒÃÇÑÊ´Ø), Corel Draw (ÊÓËÃÑº¡ÒÃ Convert Raster > Vector File ã¹ Corel Trace) à»ç¹µé¹
ËÃ×ÍºÒ§·ÕÇÔÈÇ¡ÃÃÐººÍÒ¨µéÍ§¡ÒÃ File ¢Í§àÃÒä»·Ó¡ÒÃ¤Ó¹Ç³¡ÒÃÃÑº¹éÓË¹Ñ¡´éÇÂâ»Ãá¡ÃÁà©¾ÒÐ·Ò§ ÇÔÈÇ¡ÃÃÁµèÒ§æ , ËÃ×ÍàÃÒÍÒ¨µéÍ§¡ÒÃ
¼Ñ§ÊÓÃÇ¨¨Ò¡§Ò¹ÃÑ§ÇÑ´·Õèãªéâ»Ãá¡ÃÁÊÓÃÇ¨ÃÑ§ÇÑ´ áÅéÇà¡çºà»ç¹ä¿ÅìÍÕ¡ÍÂèÒ§Ë¹Öè§ (·ÕèäÁèãªè *.DWG)

- ©Ð¹Ñé¹¡èÍ¹Í×è¹àÃÒ¤ÇÃ·Ó¤ÇÒÁà¢éÒã¨¡Ñº Nature ¢Í§áµèÅÐâ»Ãá¡ÃÁ¡èÍ¹ÇèÒàËÁÒÐÊÁ¡Ñº¡ÒÃ·Ó§Ò¹ÍÂèÒ§äÃ áÅÐµéÍ§¡ÒÃ Environment
ã¹¡ÒÃ·Ó§Ò¹ÍÂ èÒ§äÃ àª è¹ ·Ó§Ò¹º¹ Windows/DOS, Á Õ¹ÒÁÊ¡ ØÅä¿Å ìÇ è ÒÍÐäÃ, áÅÐÃ Ñº¹ÒÁÊ¡ ØÅä¿Å ìã´ä»à» Ô´ä´ éº é Ò§
«Ö è§ÍÒ¨µéÍ§¶ÒÁ·Ò§¼Ù é·Õ è¨Ð·Ó§Ò¹µèÍ¨Ò¡àÃÒ ËÃ×ÍàÃÒµéÍ§ÃÑº§Ò¹µèÍ¨Ò¡à¢ÒÁÒãËé´Õ à¾× èÍãËé¡ÒÃàµÃÕÂÁ¡ÒÃà¾× èÍ¡ÒÃÊè§µèÍ¢éÍÁÙÅ·Ó§Ò¹
ÍÂèÒ§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾àµçÁ·Õè

¤ÇÒÁÃÙé¾×é¹°Ò¹ à¡ÕèÂÇ¡Ñº¡ÒÃàª×èÍÁâÂ§â»Ãá¡ÃÁ

- ÊÔè§·ÕèµéÍ§ãªéã¹ÊèÇ¹¹Õé¤×Í¡ÒÃ Import/Export áÅÐ¤ÇÒÁÃÙéàÃ×èÍ§»ÃÐàÀ·¢Í§ File ·ÕèµéÍ§ÁÕ¡ÒÃÊè§µèÍä»ÂÑ§â»Ãá¡ÃÁÍ×è¹æ  àªè¹ ¾×é¹°Ò¹§èÒÂæ àÃÔèÁ¨Ò¡
¡ÒÃ Import ¢éÍ¤ÇÒÁ¨Ò¡á¿éÁ¢éÍÁÙÅ¾Ç¡ *.TXT ÁÒãªéã¹ Mtext (·Õèà¤Â¡ÅèÒÇ¶Ö§ä»áÅéÇà»ç¹µé¹), ¡ÒÃ¹Ó¢éÍÁÙÅ¢Íºà¢µ·Õè́ Ô¹¨Ò¡§Ò¹ÊÓÃÇ¨ÃÑ§ÇÑ́ ËÃ×Í¡ÒÃ
Convert Raster > Vector ¹Ñé¹µéÍ§¡ÒÃ File »ÃÐàÀ· *.DXF  áÅÐµéÍ§ãªéÇÔ¸Õ Import ÁÒãÊèã¹á¿éÁ§Ò¹ AutoCAD äÁèÊÒÁÒÃ¶ãªéÇÔ¸Õ Open
µÒÁ¸ÃÃÁ´ÒàËÁ×Í¹àªè¹ File »ÃÐàÀ· *.DWG ä´é, ËÃ×Íã¹·Ò§¡ÅÑº¡Ñ¹¡ÒÃÊè§¢éÍÁÙÅÍÍ¡ä»ÂÑ§ 3D Studio ¡çàªè¹¡Ñ¹µéÍ§¡ÒÃ File »ÃÐàÀ· *.DXF
ã¹¢³Ð· Õ è â»Ãá¡ÃÁàÍ¡ÊÒÃ áÅÐÃ Ù»ÀÒ¾µ èÒ§æ µ éÍ§¡ÒÃä¿Å ì»ÃÐàÀ· *.TIF, *.GIF, *.TGA, *.BMP à» ç¹µ é¹
·Ñé§¹Õé¢Öé¹ÍÂÙè¡ÑºáµèÅÐâ»Ãá¡ÃÁ·ÕèµÔ´µÑé§ã¹¤ÍÁ¾ÔÇàµÍÃìÍ×è¹æ ¹Ñé¹´éÇÂ

¡ÒÃÊÃéÒ§ Web Page àº×éÍ§µé¹

- Web Page »ÃÐ¡Íº´éÇÂÀÒÉÒ HTML (HyperText Mark-up Language) « Ö è§Á Õ¤ÇÒÁ«Ñº«éÍ¹¢Í§¡ÒÃà¢ ÕÂ¹äÁèÁÒ¡¹Ñ¡
áµè»Ñ¨¨ØºÑ¹ÁÕâ»Ãá¡ÃÁã¹¡ÒÃÊÃéÒ§ Web Page (HTML Editor, Web Constructor) ËÅÒÂâ»Ãá¡ÃÁ àªè¹ Internet Creator, MS Frontpage,
Adobe Page Mill, ÃÇÁ·Ñé§ Netscape àÍ§¡çÁÕÊèÇ¹·ÕèàÃÕÂ¡ÇèÒ Composer ãËéÁÒ¾ÃéÍÁ¡ÑºµÑÇ Browser (Netscape Navigator) ´éÇÂ

-  ¡ÒÃà¢ÕÂ¹ Web Page ÁÕÅÑ¡É³Ð¤ÅéÒÂ Word Processing »ÃÐàÀ·Ë¹Öè§ áµèÁÕÅÑ¡É³Ð¾ÔàÈÉ·ÕèÊÒÁÒÃ¶·ÓãËéà¡Ô´¡ÒÃÊÑÁ¾Ñ¹¸ìáÅÐâµéµÍº¡Ñº¡ÒÃ¤ÅÔ¡,
ªÕéä»·ÕèÃÙ» ËÃ×ÍµÑÇË¹Ñ§Ê×Íä´é  (Link) áÅÐÊèÇ¹ÊÓ¤Ñ·Õè»ÃÐ¡Íºà¢éÒÁÒã¹ÃÙ»áºº¢Í§ Web Page ¤×Í¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÍèÒ¹, à¤Å×èÍ¹ÂéÒÂ
(Download/Upload)) ¢éÍÁÙÅä»-ÁÒÀÒÂã¹ÃÐºº Internet ËÃ×Í Intranet ä´é ÃÇÁ·Ñé§¡ÒÃ Run File ºÒ§»ÃÐàÀ·ä´éàÁ×èÍÁÕâ»Ãá¡ÃÁàÊÃÔÁ (Plug-
in) àªè¹ â»Ãá¡ÃÁ Multi Media àªè¹ ÀÒ¾Â¹µÃì, àÊÕÂ§à¾Å§, ÀÒ¾à¤Å×èÍ¹äËÇ à»ç¹µé¹

- ã¹·Õè¹Õéãªéâ»Ãá¡ÃÁ Netscape Communicator ã¹ÊèÇ¹·ÕèàÃÕÂ¡ÇèÒ Composer ÁÕ¤ÓÊÑè§·ÕèÊÓ¤Ñä´éá¡è Insert, Publish, Align, Page and Color
Properties, Links, Target, ÏÅÏ Ë¹éÒ¨Í»ÃÐ¡Íº´éÇÂ»ØèÁäÍ¤Í¹ (´ÙÀÒ¾) ·ÓË¹éÒ·Õè¤ÓÊÑè§·Õè¡ÅèÒÇ¢éÒ§µé¹ â´ÂáµèÅÐ»ØèÁÁÕË¹éÒ·Õèâ´ÂÂèÍ´Ñ§µèÍä»¹Õé

1. New, Open, Save, Cut, Copy, Paste, Print áÅÐ¨ÐÁÕ¤ÇÒÁËÁÒÂàªè¹à´ÕÂÇ¡Ñºã¹â»Ãá¡ÃÁÍ×è¹æ ·ÑèÇä»
2. Link ¤×Í¡ÒÃ·Ó¡ÒÃàª×èÍÁâÂ§ Page ¹Ñé¹æ ¡Ñº Page ËÃ×ÍÃÙ»ÀÒ¾Í×è¹æ
3. Target ¤×Í¡ÒÃ¡ÓË¹´µÓáË¹è§·ÕèãËé Page à»Ô´ä»µÃ§ºÃÔàÇ³·Õè¡ÓË¹´äÇé â´ÂäÁèµéÍ§ÁÕ¡ÒÃ Scroll  àÅ×èÍ¹Ë¹éÒ
4. Image ¤×Í¡ÒÃãÊèÃÙ»ÀÒ¾ (ãªéä´é¡ÑºÀÒ¾ *.GIF, *.JPG, ÊèÇ¹ *.BMP ¨ÐµéÍ§ÁÕ¡ÒÃ Convert ¡èÍ¹)
5. H-Line ¤×Í¡ÒÃãÊèàÊé¹á¹Ç¹Í¹ áÅÐ Table ¤×Í¡ÒÃãÊèµÒÃÒ§
6. ¤ÓÊÑè§Í×è¹æ ·ÕèÊÓ¤Ñä´éá¡è Format-Page colors and properties ·Õèà»ç¹µÑÇ¡ÓË¹´ÅÑ¡É³ÐËÅÑ¡¢Í§ Page àªè¹ÊÕ, Background
7. Publish ¨Ð¡ÅèÒÇ¶Ö§µèÍä»ã¹àÃ×èÍ§¡ÒÃâÍ¹ÂéÒÂ¢éÍÁÙÅ
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- ÀÒ¾¢éÒ§º¹¹Ñé¹¤×ÍµÑÇÍÂèÒ§Ë¹éÒ¨Í ,»ØèÁIcon áÅÐ¤ÓÊÑè§ã¹ Composer áÅÐµèÍä»¹Õé¤×ÍµÑÇÍÂèÒ§ ÀÒÉÒ HTM ¢Í§ web page ¢éÒ§º¹¹Ñé¹

<HTML>
<HEAD>
      <TITLE>Test page</TITLE>
</HEAD>
<BODY TEXT="#000000" BGCOLOR="#FFFFC0" LINK="#0000FF" VLINK="#800080" ALINK="#FF00FF">

<CENTER>
<HR WIDTH="100%"></CENTER>

<CENTER><FONT SIZE=+2>This is my <B><I><U><FONT COLOR="#006600">test page</FONT></U></I></B></FONT></CENTER>

<CENTER>
<HR WIDTH="100%"></CENTER>

<CENTER><IMG SRC="arch.gif" HEIGHT=43 WIDTH=43></CENTER>
&nbsp;
</BODY>
</HTML>



àÍ¡ÊÒÃ»ÃÐ¡ÍºÇÔªÒ 2504-475 ¤ÍÁ¾ÔÇàµÍÃì ÊÓËÃÑº§Ò¹ÀÙÁÔÊ¶Ò»ÑµÂ¡ÃÃÁ Computer for Landscape Projects Ë¹éÒ 38

- ÊÒÁÒÃ¶ Upload ¢éÍÁÙÅä»·ÕèÃÐººä´éâ´Â¡ÒÃãªé¤ÓÊÑè§ Publish «Öè§ã¹·Õè¹Õé ChulaNet ¡ÓË¹´ãËéÊÃéÒ§ Directory ·Õèª×èÍ public_html äÇé·Õè
Account áÅéÇãËé Transfer files (Publish) ä»äÇé·Õè Directory ¹Õé·Ñé§ËÁ´

- ¡ÒÃÊÃéÒ§ Diirectory ·Óä´éâ´Â¤ÓÊÑ è§ $ mkdir public_html ·Óà¾ÕÂ§¤ÃÑ é§à´ÕÂÇ ·Õ è Root directory ¢Í§ Account ¹Ñ é¹æ
áÅÐË¹éÒáÃ¡·ÕèÊÒÁÒÃ¶à»Ô´ä´é·Ñ¹·Õ ¨ÐµéÍ§ÁÕª×èÍ index.html

- ¡ÒÃ Publish à»ç¹¡ÒÃ Transfer File ÍÂèÒ§Ë¹Öè§ «Öè§ÍÒ¨·Óä´é 3 ÇÔ¸Õ ¤×Í ¡ÒÃãªé¤ÓÊÑè§ FTP ã¹ Unix, ãªéâ»Ãá¡ÃÁàªè¹ WinFTP, CuteFTP,
áµèã¹·Õè¹ÕéãËéãªé ¤ÓÊÑè§ Publish ¨Ò¡ Netscape Composer àÅÂ

- µÓáË¹è§ (FTP Location) ãËéä»äÇé·Õè ftp://student.netserv.chula.ac.th//usr3/u40/044xxxxx/public_html  (044xxxxxx =
ËÁÒÂàÅ¢»ÃÐ¨ÓµÑÇ¹ÔÊÔµ ËÃ×Í login name ¢Í§¹ÔÊÔµÊÓËÃÑº account ChulaNet

- ¡ÒÃà¢éÒä»´Ù¨Ò¡ Web Browser ¨ÐÍÂÙè·Õè URL http://www.student.chula.ac.th/~044xxxxxx/*.htm (ª×èÍ File.HTML, .HTM ¡çä´é)
ËÃ×ÍÍÒ¨ãËéä»·ÕèË¹éÒáÃ¡¡èÍ¹ (·Õè Index.html) â´ÂäÁèµéÍ§ãÊèª×èÍ File

ÃÒÂª×èÍË¹Ñ§Ê×ÍÍèÒ¹»ÃÐ¡Íº
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