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I- iw~�cdh�{bcd
1-pic�dhklnwcdh�u�~�

¥ÓÔ©ªh��scd�1( £¤¥ÕÖÐ¥×� ©£¤�¨�Ò°)2 /11 (£¥À£Ø¥ÙºÚ¼×½¢Ç��£ºµ£¤¥§Ûº³¡£¤¥×¾¥Á°Âµª¥¸¥ÑªÄº³Û¥ÀÉ¥ÜÖ¡£¤

�ÜÖ¡£¤¥ÜÖ®£¥Ý§½µ¾¥¦º»´¥Ä¤§©£¤º±³½ÞÑªÄº³ß£¤¥ÀÉ.

�¥à°¡á©£¤¥�Ë¸Ä­¾¥�¡É¤ÄA¥��³�ß´¥¶Ä¸­¾��¨ÉâP1£¤¥Óª°½µ£ÜÖÐ¥�Ò¿Ò¥×¾¥�¼°Â¾¥ã°áÛ¥Õ£ä¥ÜÖ¡.

�¥�¡É¤Ä¥à°¡á©£¤¥�Ë¸Ä­¾B¥��³�ß´¥¶Ä¸­¾�ªÄ°©ÐP2³ß£¤¥ÓÊ¤Ä¥ã°áÛ¥�Ò¿Ò¥×¾¥�¼°Â©£¤¥�Ð°©®©£¤¥åÉ«£¸«æ.

�¥�¡É¤Ä�ç�»´¥à°¡á©£¤C¥Ó¾º½´¥¶Ä¸­¾£¤¥��¡Å¸¥ÀÉ¥æ¸«³ß£¤¥ÕÖÐ¥�ÚÉº½©£º´¥è©»Æ¸×½¢¥æ¸«³ß£¤¥é¾¥«¡´¥ê
¥Ù°¨Æ¥ÜÖ¡£º´¥ëìÎ�¡É¤«£¤É¥Óßá¾¥à°í¥Á¤¯¸«£º´×¾¥Á°Â¾¥ÙºÚ¼¥°½¼¥î£°½µ¸ï¥¦º»´¥��¼¤°çÍâ¥ðª¯ºíÄ¥î�É¥ñÂ½µ¾

¥Ý§½¾¥�çÍ¤°´Mt2¥�¡¦º¨´¥à°Û°¾KM2òó¿Ë¥ô×ª­õµ£¤¥ÁºÂ¾¥°½¼¥¶ó°Ö©©£¤¥ÑªÄº³ß£¤
2-pklnwcdh���h�xf

-ÜÖ¡£¤¥à°Û¸¥Ý§½¾¥�çÍ¤°´¥î�É¥ñÂ½µ¾¥êÝ§½µ¾¥¦º»´¥�çÍ¤°´Mt1¥�¡¦º¨´¥à°Û°¾¥§�Êö¤¥¤ìÎ¥êKM1 .
-¥�¡É¤«Ö£¥¶¯°½©µ©£¤¥�½�áß£¤¥ÕÖÐ¥÷¯ºá£¤¥æ¸«³ß£¤¥Ó¾º¡£¤¥åøªC¥¶¯¸«£¤¥�ª¤«´¥¯·¥ÕÖÐ¥ùúøª¥ñÒDcyñµµÉ

ÇÀ£ºµ£¤¥¥°½³£¤¥ÕÖÐ¥��Ö©¡£¤

�¥Ý§½©£¤¥Á¤¯¸ÄMt1³µÉ¨Éö¤¥��³�ß£¤¥Õ£ä¥Ý§½µ©£¤¥¦º» £¤¥§ Ð¥ÜÖ¡£¤¥ÓÈ¥��¨ )P1 (¥ÕÖÐ¥ùúø£¤¥�ªºû¥Õ£ä
¥ù¨µÖ©£¤ )s1 (.

�¥ÕÖÐ¥ùúø£¤ )s1 ( ¥�¡É¤«£¤¥æºÍ¥ü¸§Ê¥Õ£ä¥ÃÄýª )A (¥×¾¥þÛ¥Óª°½Æ¥¸03¥Ùº¾â¥î¡Å¸¥¸¥ÜÖÐ
¥�ªÄ°©¡£¤¥��³�ß£¤)P2(¥�¡É¤«Ö£ )B (ô×�µ¼§©£¤¥×�Æ§á¢£¤¥Óøá´¥��¡Å°£¤¥ëìÎ¥ÀÉ¥Õ¨ ª¸¥ê

�¥ÕÖÐ¥ùúø£¤¥«³Ð )a1 (¥�¡É¤«£¤¥æºÍ¥ÓÊ«Æ )A (¥ÕÖÐ¥ùúø£¤¥�ªºû¥Õ£ä )a0 (.
�¥×¾¥�Ð°©®¾¥×ª°ÂÆ¥Õµí¥��Ö©¡£¤¥ëìÎ¥Äº¡Æ03¥ÜÖ¡£¤¥×¾¥ã°áÛ )09h�hz{�¥��³�ß£¤¥Ùº¾â)P2(

¤«Ö£É¥�¡ )B (.  

�¥�¡É¤«£¤¥æºÍ¥à°ÊÄ¥«³Ð )A ( ¥ù¨µÖ©£¤¥ÕÖÐ¥ùúø£¤¥¸¥�Ô£ºÔ£¤¥¶§©Ö£ )a0 (¥ù¨µÖ©£¤¥ÕÖÐ¥ùúø£¤¥Õ£ä¥�ÉºÅòº´
)( s2ÜÖ¡£¤¥�çÍ¤°´¥ü§õÆ¥�¡É¤«£¤¥æºÍ )B (¥åÉ«Ö£¥×¾¥�¼°Â©£¤¥�Ð°©®©£º´09ÜÖÐô¥æ¸«³ß£¤¥ÓÊ¤Ä

�ÕÖÐ¥ùúø£¤b1)(¥�¡É¤«£¤¥æºÍ¥à°ÊÄ¥Õ£ä¥ÃÄýª )B (¥ù¨µÖ©£¤¥ÕÖÐ¥ùúø£¤¥Õµí )b0 (.
¥×¾¥�¼°Â©£¤¥��¼ºÔ£¤¥�Ð°©®©£¤¥×½Þ¥Äº¡ª¥�¨ª§ç£¤¥ÿá³´¸09ôæ¸«³ß£¤¥ÓÊ¤Ä¥ÜÖÐ

�ó°Ö©©£¤¥æ¸«³ß£¤¥Á·¸¥§�Ò�Æ¥�½Æ¥ÕÖÐ¥Ã°µ½©£¤Ï18Ì� ÖÐ¥ù¨µÖ©£¤¥ÕÖÐ¥ùúø£¤¥ñµª )s3 (¥Õ£ä¥ÃÄýª¥º©¾
¥�¡É¤«£¤¥æºÍ¥ü¸§Ê )C (¥Óßá¾¥à°í¥º±¼¤¯¸Ä¥¸£¥�£ì´¥ñµ�ôÓ¨³£¤¥ðª¯ºíÄ¥°½¼¥æ¸«³ß£¤¥Óª°½Æ

�¥ù¨µÖ©£¤¥ÕÖÐ¥ùúø£¤¥«³Ð )c1 (¥Ý§½©£¤¥¯¸«ª¥ÌÓÔ©¾¥§�ûÏ )Mt2 (¥ÁºÂ¾¥°½¼¥ó°Ö©©£¤¥æ¸«³ß£¤¥Ó¨³£
¥�¡É¤«£¤¥æºÍ¥ÓÊ«Æ¥¸¥×ª­õµ£¤ )C (¥ù¨µÖ©£¤¥ÕÖÐ¥ùúøµ£)c0 ( )ÌÓÔ©¾¥§�û¥Ý§½©£¤¥þ�°µ�É )Mt2 (

¥ô¶¯¸«£¤¥À±µ³Æ¥¸
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pic�dhklnwcdpic�dh
h��s1( ( £¤¥ÕÖÐ¥×� ©£¤ÖÐ¥×� ©£¤Ò°£

ÜÖ¡£¤¥ÜÖ®£¥ÜÖ¡£¤¥¥Ä¤§©£¤Ä¤§©£¤½Þ¥

¥à°¡áAA��³�ß´¥¶Ä¸­¾´¥¶Ä¸­¾

àB¥��³�ß´¥¶Ä¸­¾�³�ß´¥¶Ä¸­¾°©Ð

Ó¾º½´¥¶Ä¸­Ó¾º½´¥©£º´¥è©»Æ¸è©»Æ¸¥
É¥Óßá¾¥à°í¥ÁÓßá¾¥à¼¥î£°½µÉ

¥�¡KMKM2òòó¿Ëó¿Ë³ß£¤

Ý§½¾¥�çÍ¤°´¥î�É¥ñÂ½Ý§½¾¥�çÍ¤°´¥î�É¥
¥�¡É¤«Ö£¥¶¯°½©µ©£¤�¡É¤«Ö£¥¶¯°½©CñÒ

Éö¤¥��³�ß£¤¥Õ£ä¥Ý§½µ��³�ß£¤¥Õ£ä¥Ý

¥×¾¥þÛ¥Óª°½Æ¥¸¥×¾¥þÛ¥Ó0303
µ¼§©£¤¥×�Æ§á¢£¤¥Óøá´¥�×�Æ§á¢£¤¥Óø

¥ÕÖÐ¥ù ))aa00 ( (..
h�hz{�¥��³�ß£¤¥Ùº¾âß£¤¥Ùº¾â)P2

Ö©£¤¥ÕÖÐ¥ùúø£¤¥Õ£ä¥�ÉÕÖÐ¥ùúø£¤¥
ô¥æ¸«³ß£¤¥ÓÊ¤Äô¥æ¸«³ß£¤¥ÓÊ¤

¥Õ£ä¥ÃÄýÕ£ä
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3-hhph��d��cdh�r�h �wbcdh¡¢`�h�u�r�

4-p��d��cdh�r�h �wbcdh�xf
¥Ó ç£¤¥�Í¤¯Ä¥�§µ¨¼ -¥Ý§½¾)Mt1(£¤¥ÀÉ¥ÓÔ©©£¤�¨�Ò° )5/11(ô¦º» £¤¥§ª¸«Æ¥ÀÉ¥ñÂ½µª¥Ãì£¤

£¤¥¯°½©£¤¥×¾¥��¼¤¯¸«£¤¥��§½£¤¥Ó¨³Æ©¥×³»)1( Õ£ä¥Ó ç£¤)20(¥�©¬º�¥Áº³Íâ¥¹¤ï¥¹º³³»©£¤¥×¾¥�Ð°©®¾¥�çÍ¤°´
)1(/)28(¥¸)27) / (24(Ö®¡£¤¥Áâ¥��í�)24(¥óºçú£¤¥å¾¥�®¾«¾)21(¥Ý§½©£¤¥Ó ç£¤¥å¾¥ë¯¸«´¥ð¾«©£¤)20(.

5-p��w~�cdh£l�¤|bcd
¤�ÐºçµÍÇÝ§½©£¤Pm = 4 KWh�: Ä¸Ä§©£¤ � = �. ��hp¦d�f�cdh����h�Nm = 1500 tr / mn
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6-p«`{¤bcdh�b|cd

II-p��`�gdh�{�

6 -1-h�hp¬lso­dh��d�v12®�h�¤~o

 ̄-hpi�`c`w��cdhfhi°�±`cdh��{r�cd¶§Þº ¾¥ÜËâÑ¬ºÒ°£¤¥ÕÖÐ )6  /11h�7  /11h�8  /11(.

« -hp²`�w³cdh��{r�cd

«-1- hp��´µ�h��b�b¶�h��d�v¥Ñ¬ºÒ°£¤¥ÕÖÐ¥¶§Þº ¾¥ÜËâ) 8  /11.(

«-2- hp��´µ�h��°u�|�h��d�v¥Ñ¬ºÒ°£¤¥ÕÖÐ¥¶§Þº ¾¥ÜËâ) 8  /11.(

6-2-  h�hp��·r�cdh��d�v08®�h¸l~o

 ̄-hp¡w¶cdh¹�¸hfh�´l�fh���`c`w��¥Ñ¬ºÒ°£¤¥ÕÖÐ¥¶§Þº ¾¥ÜËâ )9/11(¥¸) 10 /11.(

« -hp£l�c�dh��d�v¥Ñ¬ºÒ°£¤¥ÕÖÐ¥¶§Þº ¾¥ÜËâ)11 /11.(

v�d`bcdh�{�
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¶¯º®Æ ¥è �¥�¨ÖíW 8 36
¶¯º®Æ Ã·¤°µ¾¥¯°´ºÊ 1 35
¶¯º®Æ ¥Àû§´CHc 1 34
¶¯º®Æ ¶«©Ðé£¥�¼§¾¥�¨Öí 1 33
¶¯º®Æ ã¤°Ëé£¥�¼§¾¥�¨Öí 1 32
¶¯º®Æ ùúÅ¥Àû§´ 1 31
¶¯º®Æ ¥þ³Û¥Ã§ç�¥þß¼¥
º©µ´¥¹ºª§Â£¤¥×¾¥«í¤¸¥þÛ¥¹¤ï¥�Ë§í«¾BC 2 30

E 335 ¥� ÖË 1 29
35 Cr Mo 4 �³³»¾¥�Ö®Ð 1 28
35 Cr Mo 4 ×³»¾¥Ä°©Ð 1 27

E 335 ¥� ÖË 1 26
����� ¥¥§´ä¥¹¤ï¥�Ë§í«¾ 1 25

35 Cr Mo 4 �³³»¾¥�Ö®Ð 1 24
����� ¥Àû§´CHc 8 23

EN-GJL200 óºçû 1 22
EN-GJL200 óºçû 1 21

- ¥Ó ¦ 1 20
����� ¥ã¤°Ëé£¥�¼§¾¥�¨Öí 1 19
����� Ì¥¤§µ»£°´¥Ï¥×�µáÞ¥¹¤ï¥� ÖË 1 18
����� Ì¥¤§µ»£°´¥Ï¥×�µáÞ¥¹¤ï¥� ÖË 1 17
����� ¶«©Ðé£¥�¼§¾¥�¨Öí 2 16

35 Cr Mo 4 Ó¾ºí¥¯°½¾ 1 15
35 Cr Mo 4 Ó¾ºí¥¯°½¾ 1 14
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- ¥Ï¥�´ºÔ£¤¥§ß³¡£¤stator( 1 4
- ¥Ï¥¯¤¸«£¤¥§ß³¡£¤rotor( 1 3

Cu Sn 9 P �ª­¼¸§´¥� ÖË 2 2
35 Cr Mo 4 Ì¥¯¤¸«£¤¥Ï¥×³»¾¥Ä°©Ð 1 1
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¥Ä°©¡£¤¥Áâ¥�§á¼)1(��¼¤°çÍâ¥�Å¯ºÐ¥×Ð¥¶¯º Ð

¥Ã°µ»©£¤¥óº³½¼¿£¥º±£ºúµÞ¤¥óº³Òâ¥�¡ÅºÊ¥¶ó°Ö©¾
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11-1-ô�¡¦º¨£¤¥Ä°±®£¤¥Ü»í¤

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

11-2- óº³½¼�¥Ù¸­Ð¥Ü»í¤
………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………........................

.........................................................................................................…………….......

………………………………………………………………………........................

11-3- �Ûºõ£¤¥��¼º� £¤¥¹º�³½³©£¤¥ñÍ¯¤È´

�Ç�°¨£¤¥ñÖÍ

�¥Ç¥Ù¸­¡£¤¥ñÖÍ���� /   ����� 2. ��

7-¥¥¹º³³»©£¤¥�º»½´¥�ºõ£¤¥À£ºµ£¤¥à¸«®£¤¥ñ©Æâ
£dµ�bbcd

£ÊË|cd

m Zddfa r

120
0,2

2897,5

2736,875
600.5

24

he`u�bcdh�l��Ïdh��um��cl�cdh��~cdhq��hq�
0,750,500,400,300,25
2,502,01,501,251,0

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

8-¥·º±®Ö£¥��£º©Ëò¤¥Ó¨³£¤¥� »¼¥Ü»í¤rg.
...............................................................................................................................

...............................................................................................................................

..............................................................................................................................

9-¥�Ë¸Ä­©£¤¥Ù­Ð¥Ü»í¤C¥Ä°©¡£¤¥�°µ»¾¥ÕÖÐ
ôÝ§½©£¤

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

10-¥Ó ç£¤¥Á¤¯¸Ä¥�Ð§Í¥Ü»í¤N20 )N�hÑf�Ï
...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

4!'������4 = ���2 ê478����4 = ���9ê4�"������4 = ���9 

���� /   ��� 2 

en
cy

-ed
uc

ati
o

B C C

e

dudu
cucu

cy

acaa25mmm

een

dudu

� on
.co

m/ex
am

s28 s2727mssms
244mmaaaaamaa

ex
a

ex
a`u�bcdh�l��Ïdh�xa0,70,500,500,400,40 eeexxx/ex2,021,501,505 /e/e/exxx////e/e/e/ex…………………………………………

………………………………………………

……………………………………………

……………………………………………

…………………………………………

…………………………………

………………………………

………………

…………on

3as.ency-education.com



 

11- 4 - ¥Õ¼Äö¤¥§ç¨£¤¥Ü»í¤dmin¥Ä°©¡Ö£)1(Ñ� çµ£¤¥îµ¾¸º¨¾¥�¼º�¥¤ïä¥êÁº¾â¥ÓÂ´¥Óúµ¢�£
........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

.......................................................................................................................................................................................................................................................................

.......................................................................................................................................................................................................................................................................

«- ph²`�w³cdh��{r�cd
«-1-p��´µ�h�u`�w�h��d�v

¥§Æ¯ºÂ£¤¥�°µ»¾¥ÕÖÐ¥ÝºÂµí�¤¥��áõÆ¥¸¥·º±®£¤¥Ä¸Ä§¾¥åÉ¯¥��ú´)9�hfh�10(¥Ó©¡µ»©£¤¥ÀË°£°³Âµ£¤¥Ó½£¤¥§��úÆ¥�§µ¨¼
î�Ë°Æ¥ÀÉ¥Ä°©¡£¤)1(¥þ³Û¥Ã§ç�¥þß¼¥
º©Æ¥¸¥¹ºª§Â£¤¥×¾¥«í¤¸¥þÛ¥¹¤ï¥×�µË§í«©´BC )R1hfR2(. 

«`{¤bcdh�b|cd:Ñ�¨½Æ¥È¥§ÈÆ¯ºÂ£¤¥å¾¥Ä°©¡Ö£¥¶¯°½©µ©£¤¥�ÖÛ°£¤)9�hfh�10.(
                     ô·º±®£¤¥§�Í¥×»½£¥�ª¯¸§ø£¤¥¹º¨É¤°µ£¤¥åÅ¸¥¥È

«-2-p��´µ�h��°u�|�h��d�v
¥ñÍ§£¤¥ñ©Æâ×³»©£¤¥Ä°©¡Ö£¥Àáª§¡µ£¤ )27(¥
º�¨©´1  :2ÇåÅ°´¥�£ï¥¸

-ô¹º¨É¤°µ£¤¥¸¥��Í«³±£¤¥¹ºáÛ¤°©£¤
-ô�¼°¢õ£¤¥§�ªº¡¾
-¥ÀË¯ºõ£¤¥åç¨©£¤C - C

ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈh�~��`cdh�8  /11 (ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈ

hh�h¬d�Ó�COLLE

9 10R2R1 13

1,25 :1¥¥¥
º�¨©£¤

!;< = �� 2 ����  

C

C
A 

B

 ��� B ��� A 

���  ��� 

en
cycy

-ed
uc

ati
on

.c
hh�h¬d�Ó�hh�h¬d�Ó�LEE tio

ddu
atiti

o
cacaa

t
ucc

a
duu

c
du

on
co

moococooccccco
m/emm//em/ex

am
s

..

««- -{r�cd
««-1- -1-�d�v

Ä¸Ä§¾¥åÉ¯¥��ú´¾¥åÉ¯¥��ú´
î�Ë°Æ¥ÀÉî�Ë°Æ¥¥Ä°©¡£¤°©¡£¤)1

«`{¤bcdh�b«`{¤b::Ñ�¨½Æ¥È½Æ¥Èa             °µ£¤¥åÅ¸¥¥ÈåÅ¸¥¥È  

momom
/e

omomm
/em/em/e

co
m/

co
mm

coconnn

dudd
¤

omco
m

c
e

en
cycycy

-
cy

-�y-ey-e
nnn

3as.ency-education.com



 

ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈh�~��`cdh�9  /11 (ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈ

6- 2 -hp��·r�cdh��d�v
 ̄-p¡w¶cdh¹�¸hfh�´l�fh���`c`w��
-¥� Ö®£¤¥å�³ßÆ¥æ§¦¥¸¥Ó¬ºÍ¸¥�Í¤¯Ä¥«ª§¼)26(¥¶Äº©£¤¥×¾¥�Ð°³ß©£¤E 335ÖáÍâ¥Àáª§¡µ£¤¥ñÍ§£¤¥ÀÉ¥èÅ°¾¥°Î¥º©�î. 

-¥¹��´¥¶­±®¾¥��Â�¼ºÂ�©£¤¥¹ºÐº³ßÖ£¥�Þ¯°´¥��Ö©¡£¤¥ñµÆ£ô�çÍ°µ¾¥�Ö»Ö»´¥å�³ßµÖ
-¥ÀÉºÅò¤¥�©»£¤ =2mm¥Ü¨Ô£¤¥ê)6(¥«¡ ´¥Ùºõ£¤¥×¾¥ÀÆ�ª12mm.
-¥Ç¥�¾º¡£¤¥�¼°¢õ£¤Ra 3.2ôº±�£ä¥¯º¢©£¤¥¤«Ð¥º¾

1-¥�¡ç¨£¤¥å�°©´¥º³�¡µ»¾)26(ñÍ§£¤¥ÀÉ¥�¨�Ò°£¤¥ÕÖÐ¥À¡�©®µ£¤ )5/11 (§Þ¤�¥Ü£°Ö©£¤¥Ü¨Ô£¤¥Ó�ú¢Æ¥�¨ª§¦)10.(
.........................................................................................................................................................................................................................................................

.........................................................................................................................................................................................................................................................

.........................................................................................................................................................................................................................................................

.........................................................................................................................................................................................................................................................

��>�.�>�.�
��±�.�

1 2 

3 

�

�
4

5

6?��
±�.�

 

?��
@� ?��
±�.�

 

78

9

10
6D9

A - A 

��±�.�
 

5 ÖÖÖ 1 

2 ÖÖÖ 1 4 ÖÖÖ 5

3 ÖÖÖ 1

3 ÖÖÖ 4

6 ÖÖÖ 1

10 ÖÖÖ 6 7 8 ÖÖÖ7 8 ÖÖÖ 6

Ra 1.6

Ra 1.6

en
cy

¥Ü£°Ö©£¤¥ÜÜ£°))1010.(.(
........................................

.......

cy
-ed

uc
ati

on
.co

m/ex
am

s-°¢õ£¤

onntioo1 io
ccc

ex
a

ee//eexex

dudu5 du
c

du
cccuuuuucucc
acaÖÖÖaa

ucuc
---ed-ed1 ddededdd

cycycycy
-ÖÖÖy-y-ccc

3as.ency-education.com



ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈh�~��`cdh�10 /11 (ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈ

2-¥�¡ç¨£¤¥Ùºõ£¥À£¸ö¤¥ÓÂ¢£¤¥ÓÔ¾¥êÀ£¤°©£¤¥ñÍ§£¤¥ÕÖÐ)26(.

3-¥¹º�Ö©¡£¤¥å�©®Æ¥Õ£ä¥à°Û°£¤¥ñÆ¥ê¯°ç©£¤¥ð±³©£¤¥àº©¡µÍº´
§�ïâ¥êÀ£¤°©£¤¥à¸«®£¤¥ÀÉ¥�³� ©£¤¥Óí¤§©£¤¥ÀÉÓ�¥ñÍ¤

ôº±�£ä¥¯º¢©£¤¥�°ç»£¤¥Ó�ú¢µ£¥�Ö©¡µ»©£¤¥¶¤Äö¤¥¸¥�Öí§¾
¥ñ�¯

�Öí§©£¤
¥�°ç»£¤�Öí§©£¤¥ñÍ¤

¥¶¤Äö¤
�Ö©¡µ»©£¤

100ÖÖÖÖÖ..................................
¥�Þ¯¸
� �¤§©£¤

200)1���5( ..................................
..........................

300)2���3���4���6(
..........................

.........................

..........................

..........................

.........................

.........................

400)10( ...........................................................

500)7���8���9( Ñ�ÖõÆ.........................

600ÖÖÖÖÖ��¬º±³£¤¥� �¤§©£¤.........................

4-¥�¾¿Ð¥åÅ¥ê��£ºµ£¤¥� �¤§©£¤¥¸¥
º�¨£¤¥¶­±Ëâ¥×�´¥×¾)X(
Ç¥� Íº³©£¤¥�¼ºõ£¤¥ÀÉ

«È¡ £¤
¥·º±®£¤

TLDPCCMD

Ø16H7
46±0.1Ø 

5-�°ç»£¤¥Ó�ú¢µ´¥�Ûºõ£¤¥�Öí§©£¤¥«¨Ð¥­®¼â

)2�h��3�h��4 (Ç¥ÀÖª¥º©´¥�£ï¥¸

5-1- ¥��¡Å°£¤¥Ñ�¨½µ£¥Äº³Íò¤¥ñ�¤°¼¥åÅ¸ô��¼°Â»£¤

5-2-ô� Íº³©£¤¥åç¨£¤¥¹¤¸Äâ¥ñÍ¯

5-3-ôÓ�ú¢µÖ£¥�ª¯¸§ø£¤¥¹ºáÛ¤°©£¤¥¸¥å³ß£¤¥Äº¡´â¥åÅ¸

5-4- ô�¼°¢õ£¤¥§�ªº¡¾¥åÅ¸

5-5- ô�ªìúµ£¤¥¸¥åç¨£¤¥Àµ�§í¥×��¡Æ

5-6-¥óº³Òâ¥×�µ Íº³©£¤¥�ªìúµ£¤¥�Ð§Í¥¸¥Á¤¯¸«£¤¥�Ð§Í¥Ü»í¤

¥×�½ç»£¤¥Ó�ú¢Æ)3�hfh�4(Ç¥�¼º�¥¤ïä

-¥Çåç¨£¤¥�Ð§ÍVC = 60 m/ mn .

-¥Ç¥�ªìúµ£¤f = 0.2 mm / tr  .
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¥×�½ç»£¤¥Ó�ú¢×�½ç»£¤¥Ó)3)3�hfh�

¥Çåç¨£¤¥�Ð§Çåç0 m/ mnm/ mn

f = 0.2 mm / tr 0.2 mm .
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 )GRAFCET(¥�°µ»¾2. 
2-¥À¬º³Ò¥�·°©£¤¥ù´¯¥ñ©Æâ¯¤§¨µÍ�¤5/2À¬¤°Î¥ñÂ½Æ¥¸ï
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+0.21 -0 .09 

-0 .12 -0 .1 

6-1-p¬lso­dh��d�v
 ̄-pi�`c`w��cdhfhi°�±`cdh��{r�cd

1-¥ùçõ©£¤¥ñ©ÆâA-0ô·º±®Ö£¥��£º©Ëò¤¥�á��°Ö£

2-ñ©Æâ¥åÅ°´¥�£ï¥¸¥º��§í¥�
ÉºÂµ©£¤¥¹ºÐ°©®©£¤¥Ùº»�â
ÇÀ£¤°©£¤¥à¸«®£¤¥ÀÉ¥��£ºµ£¤¥åç¨£¤¥¹¤§Þý¾

 )3h�4h�6h�7h�10h�14h�15h�21h�22h�24h�26h�
27h�29 ( 
�Ð°©®©£¤åç¨£¤¥¹¤§Þý¾

A )20ê21¥ê24¥ê22(
B )1¥ê3(
C )28ê29¥ê27¥ê26(
D )9ê4¥ê15¥ê7¥ê6¥ê10¥ê14(

3-¥ñÍ§£¤¥ñ©Æâ¥ñ��§Æ¥å¾¥·º±®Ö£¥À�§½£¤¥Àç�çõµ£¤
ô�³�¡©£¤¥§Ûº³¡£¤

4-Ç¥À£ºµ£¤¥×��¡µ£¤¥�§Þ¤
E 335

5-ÇÀ£ºµ£¤¥¹¿Û°£¤¥à¸«Ë¥ñ©Æâ

åç¨£¤
¥ñÍ¤

�ÖÛ°£¤
¥­¾¯
�ÖÛ°£¤

�ÖÛ°Ö£¥�¨¨½©£¤¥Ó¬ºÍ°£¤

1  /10¶¯°½©µ¾�ª­¼¸§´¥� ÖË

9  /1 ¶¯°½©µ¾�ª­¼¸§´¥� ÖË

21 /24��Ëº¾«¼¤4 ¥Àû¤§´CHC

20 /22��Ëº¾«¼¤ 8¥Àû¤§´CHc

6-â- ¥�Ûºõ£¤¥Äº¡´ö¤¥�Ö»ÖÍ¥­®¼â¥À£¤°©£¤¥ñÍ§£¤¥ÕÖÐ
¥¦§¢£º´JA¥�Ë§í«©£¤¥×�´)30 (¥�¨Ö½£¤¥¸

¥�¼§©£¤)32(. 

�- ¥¦§¢Ö£¥�¨É¤°©£¤¥�Ö»Ö»£¤¥×Âµ£JB¥ÀÉ¥�³� ©£¤
«¡ £¤¥Ü»íâ¥êë¿Ðâ¥ÓÂ¢£¤B26ÇÁâ¥�©ÖÐ¥¤ïä

ÀÁÂhÃhÄÅhÃh1,2    B29 = 4+ 0,8   B33 = 1 0

B30 = 8 0             B27 = 44 0       
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A30 

A9

A22 

JBmax=B27max-(B26 + B29 + B33 + B30 )min

JBmin= B27min-(B26 + B29 + B33 + B30 )max

B26=��>�,�>�,�

B26min= (B27 - JB) max – ( B33 + B29 + B30 )min

B26min = (44 – 1,2 ) – ( 0,91 – 7,88 -4,21 ) = 29,8 

B26max= (B27 - JB) min – ( B33 + B29 + B30 )max

B26max= (43,9 – 0.2 ) – ( 0.2 + 4,8 + 8 ) = 29,90
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ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈh�~��`cdh�2  /7 (ÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈ

�A =  �� ��B × ��� ��B = �, � × �, � = �. �

C = D. E  ;   E =  G. H30  

I D = 30. CG. H =  30 × 40003,14 × 1500 = 120047,1  

D= 25,48 N.m 

MN = HOHP  I HO = MN × HP = 0,1 × 1500
HO = 150 QM RS�  

#$��������%¸ ( &���) 

11-pvd`bcdh��fl~�
¥Ä°©¡£¤¥Áâ¥�§á¼)1(��¼¤°çÍâ¥�Å¯ºÐ¥×Ð¥¶¯º Ð

¥Ã°µ»©£¤¥óº³½¼¿£¥º±£ºúµÞ¤¥óº³Òâ¥�¡ÅºÊ¥¶ó°Ö©¾
¥¥�°�¥	¿Ò¥§�Ò�Æ¥�½Æ¥ù�» £¤

¥¦º¨³£¤¥ÀÉB¥êC¥¸AôÀ£¤°µ£¤¥ÕÖÐ

11-1-ô�¡¦º¨£¤¥Ä°±®£¤¥Ü»í¤

h�~¤wbcdAB  :    T= - RA = - 250 N . 

h�~¤wbcdBC:      T= - RA + RB = - 250 + 750 = 500 N  

11-2- óº³½¼�¥Ù¸­Ð¥Ü»í¤

11-3- È´¥�Ûºõ£¤¥��¼º� £¤¥¹º�³½³©£¤¥ñÍ¯¤

�Ç�°¨£¤¥ñÖÍ���� /   ��� 2
�¥Ç¥Ù¸­¡£¤¥ñÖÍ���� /   ����� 2. ��

7-¥¥¹º³³»©£¤¥�º»½´¥�ºõ£¤¥À£ºµ£¤¥à¸«®£¤¥ñ©Æâ
£dµ�bbcd

£ÊË|cd

m Zddfa r

1
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202017,5
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2810010097,5

27
1,25

324036,875
600.5

24648076,875

e`u�bcdh�l��Ïdh��um��cl�cdh��~cdhq��hq�
0,750,500,400,300,25
2,502,01,501,251,0
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8-¥·º±®Ö£¥��£º©Ëò¤¥Ó¨³£¤¥� »¼¥Ü»í¤rg.

9-¥�Ë¸Ä­©£¤¥Ù­Ð¥Ü»í¤CôÝ§½©£¤¥Ä°©¡£¤¥�°µ»¾¥ÕÖÐ

10-¥Ó ç£¤¥Á¤¯¸Ä¥�Ð§Í¥Ü»í¤N20 )N�hÑf�Ï

��������ê �������ê !"������ 

4!'������4 = ���2 ê478����4 = ���9ê4�"������4 = ���9 

h�~¤wbcdAB:� T U T ��$� = !'. U
x = 0            Mf = 0,
  x = 50        Mf = 250 x 50   Mf  = 12500 N.   

h�~¤wbcdBC:�� T U T ��$� = !'. U V  !*(U V ��)
x = 50          Mf = 12500 N.m
x = 75          Mf = 0
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11- 4 - ¥Õ¼Äö¤¥§ç¨£¤¥Ü»í¤dmin¥Ä°©¡Ö£)1(Ñ� çµ£¤¥îµ¾¸º¨¾¥�¼º�¥¤ïä¥êÁº¾â¥ÓÂ´¥Óúµ¢�£

«- ph²`�w³cdh��{r�cd
«-1-p��´µ�h�u`�w�h��d�v

¥§Æ¯ºÂ£¤¥�°µ»¾¥ÕÖÐ¥ÝºÂµí�¤¥��áõÆ¥¸¥·º±®£¤¥Ä¸Ä§¾¥åÉ¯¥��ú´)9�hfh�10(¥Ó©¡µ»©£¤¥ÀË°£°³Âµ£¤¥Ó½£¤¥§��úÆ¥�§µ¨¼
î�Ë°Æ¥ÀÉ¥Ä°©¡£¤)1(¥þ³Û¥Ã§ç�¥þß¼¥
º©Æ¥¸¥¹ºª§Â£¤¥×¾¥«í¤¸¥þÛ¥¹¤ï¥×�µË§í«©´BC )R1hfR2(. 

«`{¤bcdh�b|cd:Ñ�¨½Æ¥È¥§ÈÆ¯ºÂ£¤¥å¾¥Ä°©¡Ö£¥¶¯°½©µ©£¤¥�ÖÛ°£¤)9�hfh�10.(
                     ô·º±®£¤¥§�Í¥×»½£¥�ª¯¸§ø£¤¥¹º¨É¤°µ£¤¥åÅ¸¥¥È

«-2-p��´µ�h��°u�|�h��d�v
¥ñÍ§£¤¥ñ©Æâ×³»©£¤¥Ä°©¡Ö£¥Àáª§¡µ£¤ )27(¥
º�¨©´1  :2ÇåÅ°´¥�£ï¥¸

-ô¹º¨É¤°µ£¤¥¸¥��Í«³±£¤¥¹ºáÛ¤°©£¤
-ô�¼°¢õ£¤¥§�ªº¡¾
-¥ÀË¯ºõ£¤¥åç¨©£¤C - C
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6- 2 -hp��·r�cdh��d�v
« -p¡w¶cdh¹�¸hfh�´l�fh���`c`w��

-¥� Ö®£¤¥å�³ßÆ¥æ§¦¥¸¥Ó¬ºÍ¸¥�Í¤¯Ä¥«ª§¼)26(¥¶Äº©£¤¥×¾¥�Ð°³ß©£¤E 335¥ñÍ§£¤¥ÀÉ¥èÅ°¾¥°Î¥º©�ÖáÍâ¥Àáª§¡µ£¤î. 

-¥¹��´¥¶­±®¾¥��Â�¼ºÂ�©£¤¥¹ºÐº³ßÖ£¥�Þ¯°´¥��Ö©¡£¤¥ñµÆ£ô�çÍ°µ¾¥�Ö»Ö»´¥å�³ßµÖ
-¥ÀÉºÅò¤¥�©»£¤ =2mm¥Ü¨Ô£¤¥ê)6(¥«¡ ´¥Ùºõ£¤¥×¾¥ÀÆ�ª12mm.
-¥Ç¥�¾º¡£¤¥�¼°¢õ£¤Ra 3.2ôº±�£ä¥¯º¢©£¤¥¤«Ð¥º¾

1-¥�¡ç¨£¤¥å�°©´¥º³�¡µ»¾)26(¥�¨�Ò°£¤¥ÕÖÐ¥À¡�©®µ£¤¥ñÍ§£¤¥ÀÉ )5/11 (¥Ü£°Ö©£¤¥Ü¨Ô£¤¥Ó�ú¢Æ¥�¨ª§¦¥�§Þ¤)10.(

¥Ü£°Ö©£¤¥Ü¨Ô£¤¥Ó�ú¢µ£)10(Ï¥×�µ¡ç¨£¤¥å�©®Æ¥ñµª28Ï¥¸¥Ì26¥� £°Ö£¤¥¸¥Ü�¨Ôµ£¤¥��Ö©Ð¥ñµÆ¥ñÒ¥�ºÊ¥Ó�ú¢Æ¥Ü��§Æ¥ÀÉ¥Ì

¥ôº©±³�´¥«Ë¤°µª¥Ü¨Ô£¤¥Áö¥«í¤¸¥ÁØ¥ÀÉ¥×�µ¡ç¨Ö£
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Va = H. b = 502,84 × 0,2
= 100,56RR/RS 
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H = 1000. efG. g = 1000 × 603.14 × 38  

H = 502,84 QM RSB  
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VC = 60 m/ m= 60 m .

f = 0.2 .
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