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For Inspiration & Recognition of Science & Technology
   "To transform our culture by creating a world where science and technology
arecelebrated and where young people dream of becoming science and 
technology leaders."
                         Dean Kamen, Founder

   FIRST PZ�H�UVU�WYVÄ[�]VS\U[LLY�IHZLK�VYNHUPaH[PVU�[OH[�^HZ�MV\UKLK�PU�� � �^OV»Z�
mission is “to inspire young people to be science and technology leaders, by engaging 
them in exciting mentor-based programs that build science, engineering and technology 
skills, that inspire PUUV]H[PVU, and that foster well-rounded life capabilities including self-
JVUÄKLUJL��JVTT\UPJH[PVU, and SLHKLYZOPW.”

   0U������FIRST�YLHJOLK�more than ��������Z[\KLU[Z�HNLK������PU�P[»Z�THU`�WYVNYHTZ!
Jr. FLL��HNLZ��� ���FLL��HNLZ� ������FTC��HNLZ���������HUK�-9*��HNLZ��������

FIRST� ^HZ� MV\UKLK� PU� � � � to inspire� `V\UN� WLVWSL�Z� PU[LYLZ[� HUK� WHY[PJPWH[PVU�
in ZJPLUJL�HUK�[LJOUVSVN �̀�)HZLK� PU�4HUJOLZ[LY��5/�� [OL����� �J�� ����UV[�MVY�WYVÄ[�
W\ISPJ� JOHYP[`� KLZPNUZ� HJJLZZPISL�� PUUV]H[P]L� WYVNYHTZ� [OH[� TV[P]H[L� `V\UN�
WLVWSL� [V� W\YZ\L� LK\JH[PVU� HUK� JHYLLY� VWWVY[\UP[PLZ in science�� technology��
engineering��HUK�math��^OPSL�I\PSKPUN�ZLSM�JVUÄKLUJL��RUV^SLKNL��HUK�SPML�ZRPSSZ.
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FIRST =(3<,:!
.YHJPV\Z�7YVMLZZPVUHSPZT® is part of the ethos of FIRST��0[�Z�H�^H`�VM�KVPUN�[OPUNZ�
[OH[�LUJV\YHNLZ�OPNO�X\HSP[`�^VYR��LTWOHZPaLZ� [OL�]HS\L�VM�V[OLYZ��HUK�YLZWLJ[Z�
PUKP]PK\HSZ�HUK�[OL�JVTT\UP[ �̀

+Y��>VVKPL�-SV^LYZ��FIRST�5H[PVUHS�(K]PZVY�HUK�7HWWHSHYKV�7YVMLZZVY�,TLYP[\Z�VM�
4LJOHUPJHS� ,UNPULLYPUN��4HZZHJO\ZL[[Z� 0UZ[P[\[L� VM� ;LJOUVSVN �̀� JVPULK� [OL� [LYT�
	.YHJPV\Z�7YVMLZZPVUHSPZT®."

>P[O�.YHJPV\Z�7YVMLZZPVUHSPZT��ÄLYJL�JVTWL[P[PVU�HUK�T\[\HS�NHPU�HYL�UV[�ZLWHYH[L�

UV[PVUZ��.YHJPV\Z�WYVMLZZPVUHSZ�SLHYU�HUK�JVTWL[L�SPRL�JYHa �̀�
I\[�[YLH[�VUL�HUV[OLY�̂ P[O�YLZWLJ[�HUK�RPUKULZZ�PU�[OL�WYVJLZZ��
;OL`� H]VPK� [YLH[PUN� HU`VUL� SPRL� SVZLYZ�� 5V� JOLZ[� [O\TWPUN�
[V\NO�[HSR��I\[�UV�Z[PJR`�Z^LL[�WSH[P[\KLZ�LP[OLY��2UV^SLKNL��
JVTWL[P[PVU��HUK�LTWH[O`�HYL�JVTMVY[HIS`�ISLUKLK�

0U�[OL�SVUN�Y\U��.YHJPV\Z�7YVMLZZPVUHSPZT�PZ�WHY[�VM�W\YZ\PUN�
H� TLHUPUNM\S� SPML�� 6UL� JHU� HKK� [V� ZVJPL[`� HUK� LUQV`� [OL�
ZH[PZMHJ[PVU� VM� RUV^PUN� VUL� OHZ� HJ[LK� ^P[O� PU[LNYP[`� HUK�
ZLUZP[P]P[ �̀

Coopertition®�WYVK\JLZ�PUUV]H[PVU��([�FIRST��Coopertition�PZ�KPZWSH`PUN�\UX\HSPÄLK�
RPUKULZZ�HUK�YLZWLJ[�PU�[OL�MHJL�VM�ÄLYJL�JVTWL[P[PVU��Coopertition�PZ�MV\UKLK�VU�
[OL�JVUJLW[�HUK�H�WOPSVZVWO`�[OH[�[LHTZ�JHU�HUK�ZOV\SK�OLSW�HUK�JVVWLYH[L�^P[O�
LHJO�V[OLY�L]LU�HZ�[OL`�JVTWL[L�

Coopertition PU]VS]LZ� SLHYUPUN� MYVT� [LHTTH[LZ�� 0[� PZ� [LHJOPUN� [LHTTH[LZ�� 0[� PZ�
SLHYUPUN�MYVT�4LU[VYZ��(UK�P[�PZ�THUHNPUN�HUK�ILPUN�THUHNLK��Coopertition means 
JVTWL[PUN�HS^H`Z��I\[�HZZPZ[PUN�HUK�LUHISPUN�V[OLYZ�^OLU�`V\�JHU�

��³¸±´»´¿º·´�Á²½°�Æ´ÀÁ»�ÇÁ´¿�¸¿°�²´²¸Á�´²´Á¸¸È�¶´´Ç�É´Ç·½�¯»»�¸½´¯»¿¸°�¾´±Ç¯�´¿¸³�FIRST   
�³Æ¸·´°´Ç �É´Ç¶É° �³¯¸È» �³Á¸±½ �É´»¸ÁÃ³ ��¾½¸¸Æ �¾¸² �¼µ¸³ �¸²¸ �»Á �³¿È ����º �¸¿Ã» �¼Æ´³ �¾´±Ç¯³

�¼¸É¸Á»´�¼¸È²¶�¼¸ÇÈÆ�ÉÇ¸Å¸��¸½ÅÁ³�¾´¶·¸°³�Ç´Ã¸È��³°Ç�³ºÇÁ³»�É´Å´°Æ³�É´º´µ�³°È�É¸½´¯»¿¸°

�¼¸²»¸������º�°»È½´������É¿È°�¼Æ´³�FIRST Israel���¼³»È�¸²¸ÉÁ³�³Ç¸¸ÇÆ³�»´»À½�É¯�É´»±»�Â¯

�³»¸³Æ³½�¼¸°²¿É½´�¼¸º¸Ç²½��¼¸Ç´½��¼¸Ç´³�»È�¼Á´¸À°�¼¸¸ÆÉ½�·Æ¸´ÇÃ³��ÄÇ¯³�¸°¶Ç�»º½�ÇÁ´¿�¸¿°´

�É¯ �³¶¸·°½ �°�³Ç¯°´ �ÄÇ¯° �É´Ç°¶´ �¼¸Ã´± �»È �É¸À¿¿¸Ã³ �³º¸½É³ ��É¸ÆÀÁ³´ �É¸½²Æ¯³ ��É¸Ç´°¸Å³

�»¯ÇÈ¸�É¿¸²½�»È�³²¸ÉÁ»��´µ�É¸¿´¸¶�É´»¸ÁÃ�»È�³½´¸Æ�¹È½³
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�¿µ»¹Ê´�¹³¹¾¼Ê��Êµ¼¹ÂÄ´�ÊÈ²Á¾±�
¼¸¸Á´ÅÆ½�¼¸À²¿³½�»È�¼¿´¸À¸¿½´�Á²¸³½�¼¸²½´»��

¼ÉÇ¸Å¸´�¼É°¸È¶�¸ÇÃ�¯´³È�·´°´Ç�¼Á�¼¸Ç¶É½´�¼¸¿´°��
³¸¸¿°´�É´¿ºÉ��·Æ¸´ÇÃ�»´³¸¿��°´Å¸Á��É¸±·Ç·À¯�³°¸È¶�¸º¸»³É»�¼¸ÃÈ¶¿��

³»¸³Æ°�É´°Ç´Á½´�É¸²²³�³ÇµÁ��É´´Å�É²´°Á�»È�³É´°¸È¶�É´Á½·´½��
³¿È³�ÇÈ¯�É¸½»´Á³�É´Ç¶É°�ÂÉÉÈ³»�¸²º°�É¸Ç°³�É´ÅÇ¯»�¼¸À·�É¸ÅÇ¯³�É´Ç¶É°�¼¸º´µ³��

�À¸¯´»�·¿À°�³È¶ÇÉ³����

ÊµÈ·Ê´�¹Çµ·
�ÈÈ½�°ºÇ´½�°´Ç»�Æ¶È½�»º��Ç²±´½�ÈÇ±½�»Á�Æ¶´È½È�Æ¶È½�¼¸½ÀÇÃ½´�¼¸¿¿ºÉ½�FRC �³¿È�»º

�»º ��³»´¶º³�É¸Ç°³´ �³½´²¯³�É¸Ç°³�� �É´É¸Ç° �¸ÉÈ�¾¸° �³´´È �¾Ã´¯° �É´Æ»¶É½³�³Æ¸·´°´Ç �É´Å´°Æ

��´É´¯�³»¸ÁÃ½´�Æ¶È½»�³»È�·´°´Ç³�É¯�³¯¸Å´½�³Å´°Æ

�³µ�ÇÅÆ�¾½µ°��·´°´Ç³�»Á�²´°Á»�É´Á´°È�����Æ´¸²°�¼»´Á°�É´Å´°Æ³�»º»�¾É¸¿�Æ¶È½³�¼´ÀÇÃ�Á±Ç½

�³¸¸¿°³�ÉÃ´ÆÉ�¼´É°��¼³»È�·´°´Ç³�É¯�Æ´²°»�´»¸Ã¯´��É¿ºÉ»��É´¿°»��¾¿ºÉ»�Æ¸ÃÀ³»�¼¸²¸½»É³�»Á

��·´°´Ç³�»Á�²´°Á»�³³µ�¾½µ�´»°Æ�¼»´Á°�É´Å´°Æ³�»ºÈ�¼¸¶¸·°½È�¹º��É´Å´°Æ³½�¼¸·´°´Ç³�¼¸ÃÀ¯¿

�¼³»È�É¸Ç´µ¯³�É´Ç¶É°�ÆÇ�¼³»È�·´°´Ç³�É¯�°´È�É´È±´Ã�É´Å´°Æ³

�¼¸°»È�³È´»È»�Æ»´¶½�¯´³´��É´¸¿È�³ÇÈÁ�È½¶´�É´Æ²�¸ÉÈ�¹È½°�Æ¶´È½�°´Ç»�Æ¶È½³

¿µÉ°È�±¼É
�³°´ÉºÈ�³¿º´É�¸Ã�»Á�»Á´Ã�¯´³��Æ¶È½°�²°»�»³¿É³»�¹¸ÇÅ�·´°´Ç³��¸½´¿´·´¯³�°»È³��¾´È¯Ç³�°»È°

�¼¸Æ¸·À¸´�±» �¼¸±³¿³ �»È �³È¸±³ �ÉÇÈÃ¯É½ �¼¸¸ÉÀ½ �³µ³ �°»È³È �Ç¶¯» ��·´°´Ç° �³É¿°´³´ �È¯Ç½

�·´°´Ç³�É¯�¼¸»¸ÁÃ½³

¹ÀÉ�±¼É
�³·¸»È�¸²¸�»Á�»³¿É½�Æ¶È½³�°´Ç��Æ¶È½°�¸µºÇ½³�°»È³�¯´³�³µ�°»È��¼¸¸È´¿¯³�¼¸±³¿³�»È�°»È³

�¼´¸À�É´°ÇÆÉ³�»Á�µ¸Çº½³�»´Å»Å�Á½È´½��Æ¶È½³�»È�É´¿´Ç¶¯³�É´¸¿È�³½º°��·´°´Ç°�¼¸±³¿³�»È

�Æ¶È½³

¹É¹¼É�±¼É
��²¶´¸½° �ÉÇ±É¯½´ �ÉÃÀ´¿ �³½¸È½�ÁÅ°» �¯¸³ �¼¸·´°´Ç³ �ÉÇ·½��»»º �¹Ç²° ��³µ �¾½µ° ��¼¸¸À½³�°»È³

�¼¸¿Æ½�»»º�¹Ç²°��ÂÀ´¿°��É´ÃÀ´¿�É´²´Æ¿�»°Æ½�¯´³��Æ¶È½�¼´¸À�»È�¼¸¯¿É³�É¯�¼¸¸Æ½�·´°´Ç³�¼¯

�¼¸Ç´²º�Æ´Çµ»�»È½»��É½¸¸´À½�³Ç´Å°�Æ¶È½°�°ÇÁÉ³»�É´ÇÈÃ¯�¾´Ç¶¯³�°»È°�¼¸¸È´¿¯³�¼¸¿Æ¶È»

�ÈÇ±½³�Â´À½�¼½ÅÁ°�»À»

�¼¸·´°´Ç»��ÈÇ±½»��´½ÅÁ»�¾º´À½�¯»�·´°´Ç³È�É¯²´´½È�É¸²´À¸�³Æ¸²°�Ç°´Á�·´°´Ç³��É´Ç¶É³�¸¿Ã»

��³¸¸¿°³�É¿¸¶°½�É¸É´¶¸·°�³Ç´Å°�²°´Á�¯´³È�¼¸Æ²´°��´É´¯�¼¸»¸ÁÃ½È�¼¸²¸½»É»�²¶´¸½°´��¼¸Ç¶¯

�·´°´Ç³�»ÁÈ�¼¸¸»½È¶³�ÉºÇÁ½³´��³¿º´É³

�First Robotic Competition - FRC�É´Ç¶É�É¯ÇÆ¿�¼¸ÃÉÉÈ½�´¿¯�³°�É´Ç¶É³

��¯¸³�FIRST�¸Ã»�FRC�³��É´Ç¶É

��¼¸°¯È½�À´¸± ��³Å´°Æ³�±´É¸½´ �³½Æ³�Ç±É¯�¼Á �É´²²´½É½������ �¼¸¯»¸±° �¼¸²¸½»É�»È�É´Å´°Æ

�È¯Ç½�¼¸°Éº´½³�¼¸¿½µ�É´¶´»´�¼¸Æ´¶�»Á�³Ç¸½È�¹´É�·´°´Ç³�É´¿ºÉ´�³¸¿°��¾´¿ºÉ��³¸±·Ç·À¯�ÉÇ²±³

�¼¸½Ç´É�¼¸¸Á´ÅÆ½�¼¸¶¿½´�¼¸°²¿É½����¸É¸½¯³�Æ·¸¸³³�¼»´Á��»�ÇÉ´¸°�³°´ÇÆ³�³¸´´¶³�´µ��É´Å´°Æ³�»º»

�É´Å´°Æ³�É¯�É´´»»´�É´¶¿³»�¼¿½µ½´�¼³»È�Á²¸³½
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Ç·É¾´�¹Çµ·
�FRC�»È����³�Æ¶È½�¯´³�Ultimate Ascent 2013

�»º°�¼¸¯Å½¿³�¼¸ÇÁÈ�³Á°Ç¯��Ç·½����»Á�Ç·½�����»È�»²´±°�ÈÇ±½�»Á�Æ¶È½³�É¯�½¹Ç·É¾���
�³»º¯³�É´²½Á�È´»È�ÂÀ´¿°�È¸��É¸Ç°�»È�Ç¸Æ�»º°��¼¸¿´È�¼¸³°±�³È´»È°�¼¸½Æ´½½�É¸Ç°�»È�Ç¸Æ

��ÈÇ±½³ �ÁÅ½¯° �É´½Æ´½½ ��Ç·½ ���� �»È �³°´±° ��É´»´²± �É´²¸½Ç¸Ã �¸ÉÈ ��É´Ç¸Æ³ �³ÅÆ° �É´½Æ´½½³

�»´º¸ �·´°´Ç³ �¼³¸»ÁÈ��¼¸¿´È �¼¸³°±° �¼¸°»È�È¸ �³²¸½Ç¸Ã �»º» ��É´É¸Ç°³�É´Ç¸Æ½�Æ¶Ç½³½�È¸»Èº

�ÂÀ´¿�ÇÁÈ�È¸�³²¸½Ç¸Ã³�³ÅÆ°��ÀÃ·»

�³½º�Á´»Æ»�¯¸³�³Ç·½³��¼¸¿´È�¼¸Á°Å�³È´»È°�É´ÃÃ´Á½�É´¶»Å�¼Á�Ultimate Ascent�É¯�¼¸Æ¶È½

�ÇÁÈ³��É´²´Æ¿�ÇÉ´¸�³´´È�¯´³�¹º�ÇÉ´¸�³´°±�ÇÁÈ³È�»ºº��ÈÇ±½³�³ÅÆ°�¼¸ÇÁÈ³�¹´É»�É´¸ÆÀ¸²�ÇÉ´¸È

��É´²´Æ¿�È´»È�³´´È�¾´¸»Á³�ÇÁÈ³´�É´²´Æ¿�¸ÉÈ�¼¸´´È�¼¸¸¿´¿¸°³�¼¸ÇÁÈ³��É¶¯�³²´Æ¿�³´´È�¾´É¶É³

�É´²´Æ¿���³´´È��³Á¸»Æ»�ÇÉ´¸°�³ÈÆ³�¯´³��³µ�ÇÁÈ��³²¸½Ç¸Ã³�»ÁÈ�ÇÁÈ»�¼±�Á´»Æ»�¾É¸¿
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�Ê¹¼²À°±�µ¹É»Âµ
� � � ;OL� .9,,5� )30;A� �� � Rookies team was founded this year (2013) under the 
sponsorship of the KFAR HAYAROK. It is a young team, highly motivated and full of 
eagerness to learn, that absorbed the FIRST values in a very short time. The group was 
founded and established as an enterprise by members and has achieved remarkable 
HJJVTWSPZOTLU[Z�PU�IV[O�[OL�[LJOUPJHS�HUK�JVTT\UP[`�ÄLSKZ�

As an enthusiastic Rookies team, that has been exposed to the FIRST "world" for the 
very FIRST time this year, we must say that we found the experience fun, good feeling, 
learning and the real beauty of the FIRST environment which lay in being involved in 
a community, in building relationships and through the exposure and interactions with 
[OL�ZJPLU[PÄJ�HUK�[LJOUVSVN`�^VYSK��H[�SLHZ[�HZ�T\JO�HZ�PU�I\PSKPUN�V\Y�-09:;�YVIV[��>L�
^LYL�KYH^U�I`�[OL�-09:;�ZWPYP[�HUK�LUQV`LK�L]LY`�TVTLU[�VM�P[��>L�LUQV`LK�WSH`PUN�^P[O�
young children in kindergartens, enjoyed spreading ideas and sharing the processes we 
had been through, enjoyed preparing and giving lectures to other teams and exposing 
them to our ideas, enjoyed the cooperation with educational authorities and senior 
teams, enjoyed fostering and promoting science engineering and technology among the 
younger generation in the best attractive, exciting and fun way we could create.

In this letter we will try and describe the ways in which we got involved in the community, 
and did our best to spread knowledge in science and technology (we hope that you 

will be impressed from our 
engineering achievements 
at the competition itself).

Despite the fact that this 
is our FIRST year in FIRST 
Robotics, we have decided 
to take the challenge of 
programming in C++, as 
opposed to the program 
	3HI=PL^	�� >L� YLHSPaLK�

that this programming language is not widespread in FIRST ISRAEL (in contrast to its 
WVW\SHYP[`�HTVUN�V[OLY�-9*�[LHTZ�HSS�V]LY� [OL�^VYK���>L�JVUZPKLYLK� [OL�ILULÄ[Z�VM�
getting familiar and having experience in C++ language to the professional future of 
all programming teams in the FRC Israel, we took upon ourselves spreading the word 
HTVUN�[OL�-9*�[LHTZ�PU�0ZYHLS��>L�Z[YP]LK�[V�MHJPSP[H[L�P[Z�SLHYUPUN�

In cooperation with a representative from ROSH HAAYIN team, a seminar on Robot 
programming in C++ was conducted during the FIRST ISRAEL training session. It 
consisted of an hour and half lecture, during which we showed an example of a fully 
functioning waiter Robot. Right after the lecture we arranged a one-on-one ninety 
minutes hands-on training session. All lecture materials and source codes including 
detailed explanations were uploaded to GREEN BLITZ's website, as well as to YouTube. 

The seminar was a big success. Alisha MacIntyre, FIRST Israel Director, asked us 
to continue training activities with the purpose of spreading the C++ programming 
language, as a strong alternative option for programming the robot, and to that end she 
requested to build a full training program. 

Following Doron Sivan's idea (a member of our programming team), training videos were 
shot by our team members, with detailed step-by-step explanations showing how to 
WYVNYHT�H�YVIV[�PU�*����;OL�]PKLVZ��HJJVTWHUPLK�I`�KL[HPSLK�7+-�ÄSLZ��^LYL�W\ISPZOLK�
on our website, in YouTube and in the ISRAEL UNOFFICIAL Facebook page in English.

GREEN BLITZ created a support forum on our website, for using C++?

In cooperation with ROSH HAAYIN's team and with TAMRA's team was very useful to 
all parts. A Rookies team from PETACH TIQVA, took part in the seminar in AFEKA, and 
as result of it they decided to adopt C++ programming language as well. Later on they 
came to visit our programming team and we assisted them with personal sessions.
6\Y�WYVNYHTTPUN�[LHT�OHZ�ILLU�ÄSTPUN�[OL�YVIV[Z��WYVNYHTTPUN�WYVJLZZ�MYVT�[OL�0KLHZ�
stage till the moment the robot functions. The movie is uncensored and contains known 
PKLHZ�HUK�ZVTL�VYPNPUHS� PKLHZ�HZ�^LSS�� 0[�^PSS�IL�W\ISPZOLK�UL_[�^LLR��^OLU�^L�ÄUPZO�
editing) on our website (www.greenblitz.net) and in YouTube, these videos are aimed 
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to aid other teams to get 
detailed understanding of 
the programming process 
in C++.
? we bought the FRCPP.
NET (FRC plus plus) 
domain name in order to 
be a training site for using 
C++. All materials already 
published will be there as 
well as some new stuff.
>L� ILSPL]L� [OH[� [OL� *���
language has a large impact on a programmer's professional future, and that's why we 
intend to do whatever is in our power, to widen its usage among FRC teams.
As part of the "make FIRST loud" project, a lot of efforts were made to get to the Media. 
>L�NV[�VU�[OL�,JV�  -4�YHKPV�Z[H[PVU�PU�WYPTL�[PTL�MVY�HU�PU[LY]PL^��^OLYL�[OL�-09:;�
organization the FRC project and 2013 games were described. In that interview the 
date and location of the competitions where published and an invitation was made to 
all listeners to come watch and cheer. This is a link to the interview (in Hebrew): http://
www.greenblitz.net/#!media-/c1nuo

A few weeks after the GREENBLITZ team was founded, we decided to take advantage of 
the fact that our school is a 6 years school, and has students all the way from 7th grade up 
[V���[O��>L�Z[HY[LK�[OYLL�-33�NYV\WZ�MVY�Z[\KLU[Z�PU�[OL��[O���[O�HUK� [O�NYHKLZ��;OL�NYV\WZ�
were led and guided by our team members. The three groups took part in the regional 
competition at the beginning of February. Though we did not get any of the prizes, the 
most important prize was still ours and theirs - the exposure to the technology world, 
the knowledge they gained, the new look at elderly people and the special problems 
that come with age, the experience of working together in cooperation. All these are the 
real prizes, things that nobody can take away from them.

The young students were enthusiastic about the FLL and hope to take part in it next 
year as well, and be GREENBLITZ's future generation. As the FLL competition date got 

closer we heard volunteers were needed in the regional competition, so half of our team 
members went to NES ZIONA, to take part in the competition's operation. 
Thinking about spreading the FRC values and ideas, we visited a couple of kindergartens 
for kids with special needs in NETANYA, and exposed them, using the NXT kit, to science 
and technology.
In cooperation with the Mentor from the HOD HASHARON team, we held some fun 
technological activities during the breaks at a school for gifted children in KFAR SABA 
�4,92(A�@0:/(@�3,@,3(+04�4,*/<5(504���>L�OLSK�HJ[P]P[PLZ�MVY�RPKZ� PU��YK�HUK�
4th grades, and are currently planning for activities for the children in the 5th grade.
In order to share the FRC project within our school community we held a talk about the 
project, the competition and our team in front of all of the school's educational staff, 
and on a different occasion, we arranged an introduction of the project to our parents.
>L� JVUK\J[LK� ]HYPV\Z� HJ[P]P[PLZ� MVY�
the junior high students at our school, 
using NXT kits, this way we are planting 
the seeds for GreenBlitz's future and 
continuity while spreading the fun of 
science and technology. These younger 
students were very enthusiastic about 
the competition and we saw how these 
activities motivated them inspiring them 
to join the FRC project in due time.

Our school - HAKFAR HAYAROK (the 
green village) advocates the preservation 
of a green environment. In this spirit, we took the environmental values into our team. 
Among other measures, bringing in baskets for recycling soft drink bottles and cans, 
used non-disposable cups, and other small things which we believe make a difference.

>OLU�[OL�Q\UPVY�OPNO�9VIV[PJZ�[LHJOLY�PU�V\Y�ZJOVVS�IYVRL�OLY�SLN��HUK�^HZ�MVYJLK�[V�
Z[H`�OVTL�MVY�ML^�^LLRZ�^OPJO�JH\ZLK�[OL�KPZHWWVPU[PUN�VM�[OL�RPKZ�>P[O�OLY�N\PKHUJL�
^L�ÄSSLK�OLY�WSHJL�PU�[OL�SLZZVUZ�K\YPUN�[OH[�[PTL�
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One of the special ongoing projects at HAKFAR HAYAROK is the NAALE project, in 
which high school students come to live in Israel (make ALIAH) without their parents. 
Most of these students come from former USSR countries and know very little Hebrew, 
if at all. As a part of our feeling that we'd like to be as involved as we can in our 
schools community, and do what we can to help these students, 2 of our team members 
volunteered to help these students learn Hebrew, by teaching them in one on one 
lessons.

During the season we tried to stimulate the future generation through tutoring other 
FRC teams, through the FLL competition and the establishment of FLL groups, 
through activities in kindergartens and schools, and trying to make kids feel part of 
[OL� ZJPLU[PÄJ� HUK� [LJOUVSVNPJHS� ^VYSK��>L� [YPLK� [V� JVUULJ[� [OL� RPKZ� PU� JYLH[P]L� HUK�
L_JP[PUN�^H`Z�[V�[OL�HK]HUJPUN�^VYSK��[V�ZV^�ZLSM�JVUÄKLUJL��[LHT^VYR�HUK�SLHKLYZOPW�
ZWPYP[� PU� [OLT� HZ�^LSS� HZ� MLLSPUNZ� VM� JVVWLYH[PVU� HUK� PU]VS]LTLU[��>L� OVWL� [OH[� ^L�
inspired the next generation and made 
them want to be part of the advancing 
technological world that is full of 
JOHSSLUNLZ� HUK� PUÄUP[L� VWWVY[\UP[PLZ��
>L� OHK� NYLH[� L_WLYPLUJL� ^P[O� [OLT��
and were touched by their enthusiasm 
of this new world we exposed them. 
>L� MLLS� [OH[� ^L� JVU[YPI\[LK� [V� [OL�
future generation some important life 
skills such as ambition, independence, 
knowing how to cooperate, understand 
the importance helping each other 
and others, problem solving skills 
and dealing with advanced working 
environment, and, last but not at all 
least - being involved in the community 
we live in.
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�É¯��·´°´Ç³�¼Á�ÉÇ´ÈÆÉ�¼¸º¸ÇÅ�´¿¸¸³��É¸´´µ³�¸³½�ÉÁ²»�¸²º��³¸¸Ç¸³�¾´¿±¿½�»È�É¸´´µ³�¸Ã»�¼¸¯É½³

�NetworkTables�¸�Á�´¿ÁÅ¸°�´µ³�ÉÇ´ÈÆÉ³

�³¿ÉÈ½�É¸´´µ³�°Å½Èº�NetworkTables�°�¼¸¯É½�¹ÇÁ�¼ÁÃ�»º�´¿ÀÃ²³�cRio�³�»Á�ÄÇÈ�²´Æ°

ºÄ´¼µ����ºÈÂ´�Ê°�½¹·¼µÉ�µÀ°�´´µ±²�Ê¹µµ¶´É»

.NetworkTables�³�¹Ç²�¶´»È»�³ÅÇ¿È�¼¸¿ÉÈ½�¾¯º»�Ç¸°Á¿�³¿º´É³�»È�½¹ÀÊÉ¾´¾���
.Roborealm�°�¼¸Ç´½È³�¼¸¿ÉÈ½³�É¯�É´¯Ç»�¾É¸¿�¾¯º

�¾º»��¼¸Ç°´¶½�´¿¸¸³�¯»�³¿´½É³�É¯�´¿½»¸ÅÈº��NetworkTables�°�¼¸½¸¸ÆÈ�¼¸¿ÉÈ½�É´¯Ç»�¾É¸¿�¾¯º

�¼¸¿ÉÈ½�¼´È�¾¸¯

.NetworkTables�³½�»°Æ»�³ÅÇ¿È�¼¸¿ÉÈ½�Ç´Ç±¿�¾¯º»

�VBScript�²´Æ�ÉÇµÁ°�¼³°�È½ÉÈ¸�threshold�³È�¼¸¿ÉÈ½°�¼¸½¸¯É½�¼¸ºÇÁ�¼¸½È�´¿¯�¾º½�Ç¶¯»

.NetworkTables�°�³»°·³½�´¿¶Æ»È�¹ÇÁ³�É½È³´�³¿ÉÈ½�ÉÇ¸Å¸

��¼¸ÈÃ¶½ �´¿¯È �ÇÁÈ» �É´¸³» �Ç´½¯È �À¶¸³ �É°Å³´ ��É¸´´µ³ �°Å½ �¸Ã» �¼¸½¸¯É½ �¼¸Á°Å �¸ºÇÁ �É°Å³

���±¼É
½¹°Ê¾�[OYLZOVSK�Ê¼ÂÄ´

�³°�»ÀÆ¸Ã�»º»È�³¿´½É�,binary image�³¿½½�ÇÅ´¸´�É¸¿´Á°Å�³¿´½É�»°Æ½�[OYLZOVSK�´���
�threshold�³��¾°»°�´¯�Ç´¶È°�»ÀÆ¸Ã�»º�¼¸Ç¸¸Å½�³»¯º�É´¿´½É�¼¸Ç¸¸Å½Èº��»»ºº���É´¸´ÇÈÃ¯���È¸

�É¯´��²¶¯�Á°Å°�¼¸½¸¯É½È�¼¸»ÀÆ¸Ã³�»º�É¯�¾½À½´�¼¸¸»¯½¸ÀÆ½´�¼¸¸»¯½¸¿¸½�RGB �¸ºÇÁ�»°Æ½

�¸¿È°�¼¸Ç¶¯³

�°´Ç �²¶¯ �threshold�° �È½ÉÈ¿ �¼¯ ��¾º» ��ÈÇ±½³ �»º» �¼¸¯É³» �³º¸ÇÅ �´¿»È �³¿´½É³ �¶´É¸¿ �É¿º´É

�¹Ç´Å�È¸�¾º»´�¼¸¿´È�´¸³¸�³¿´½É³�¸Á°Å��´»´½�´¸³¸È�É´Ç´¯³´�·´°´Ç³�¼´Æ¸½°�¸´¿¸È³�»»±°È�¼¸¸´º¸À³

�Æ´Ç¸³�Á°Å³�É¯�ÇÆ¸Á°�¼¸Ç¸µ¶½�Ç´¯³�¸Ç¸µ¶½��Æ´¶Ç�¼¸¯Å½¿�´¿¯ÈºÈ�°»�´¿½È��³¿´È�¸ÃÇ±�·ÆÃ¯°

�´¿·»¶³ ��¾º» ��»´¶º �Ç´¯ �ÇÉ´¸ �³°Ç³ �Á¸±½ �¼¸°´ÇÆ �´¿¯Èº´ ���µ¸ÆÇ´·�Æ´Ç¸ �´Á°Å� �´¿»È �LED�³ �Ç´¯ �»È

�É´Ç¸»�¸²º�¼¸È½ÉÈ½�´¿¯�³¿´½É³�¶´É¸¿°��°´ÇÆ»�¸¿È³´�Æ´¶Ç»�¼¸¯É½È�²¶¯���¼¸·ÆÃ¯�¸¿È�¾¸º¿È

�³¸¸Ç¸³ �¾´¿±¿½ �»È�É¸´´µ³ �¸º �¶¸¿³» �¾É¸¿ �¾º»´ ��¼¸Æ¶È½³�¹»³½°�É½¯�¾½µ° �ÉÆ¸¸´²½´ �³°´· �³Ç´Å°

�»ºÈº��³º´½¿´�³³´°±���É´¸´´µ�¸ÉÈ�³¸¸Ç¸³�¾´¿±¿½»���¹Ã³»´��¼¸ÇÁÈ»�¼¸°´ÇÆ�³¸³¿Èº�³³´°±�³¸³É�´¿»È
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���±¼É
½¹¹µÆÈ�°¼�½¹ÆÄ·¾�È¸Ä¹´¼

�¼¯É³°�threshold�°�´¯Å½¿È�¼¸Æ¸Æ»¶³�»Á�¸»¯´µ¸´�·ÆÃ¯�³È´Á�close�³�Ê³µÇÄ��
�É»°Æ½�¯¸³È�¼¸ºÇÁ»

�blob filter �³»´ÁÃ³

�²´¯½�³°Ç³�É»°Æ½

�¯¸³�¼³¸Ã»�¼¸¿¿À½

�¼¸Æ¸Æ»¶�ÉÇ¶´°

�ÉÆ¶´½´�¼¸½¸¸´À½

�¼É´¯�ÆÇ�³Ç¸¯È½�´¯

�É´¯Ç´³»�¼¯É³°

�³»�´¿É¸¿È

�´¿¯��´¿»È�³ÇÆ½°

�É¯�Æ´¶½»�¼¸Å´Ç

�¼¸¿·Æ³�¼¸½ÅÁ³�»º

�´¿¯�¾º»������»²´±½

��³¯Ç´³°�¼¸È½ÉÈ½

 bigger than
�¸½�»º�É¯�ÆÇ�Ç¸¯ÈÉÈ

�¼¸¸´À½�»²´±½�»´²±È

�É¯�´¿²Ç´³È�¾´´¸º

�¼¸¿·Æ³�¼¸½ÅÁ³�»º

�¼¸ÇÁÈ³�´¿»�¼¸Ç¯È¿

�²°»°

�¼Á�Ç¯È¸³»�¸²º

�²°»°�¼¸¯É½³�ÇÁÈ³

�°´È�¼¸È½ÉÈ½�´¿¯

�É¸´´µ³�¼¯�.SLangle�°

�¼¸ÈÃ¶½�´¿¯�³º´½¿

�ÇÉ´¸°�»´²±³�¼ÅÁ³�É¯

�É´²´Æ¿³�È´»È�»È�ÇÁÈ»�°´ÇÆ½´��É´²´Æ¿³�¸ÉÈ�»È�ÇÁÈ»�¼¸Á»´Æ�´¿¯�Æ´¶Ç½

�·Ã¸ÇÆÀ»�Ä´¶½�¼±�¼¸ºÇÁ³��¼´ÀÇÃ�

�.threshold�°�´¿»È�¼¸¿ÉÈ½³�É°Å³

�ÈÇ±½°�¼¸ÇÁÈ³�»ÁÈ�Ç´¯³�¸Ç¸µ¶½�¸Á°Å»�´¿½¯É³�¼¸ºÇÁ³�É¯

³½´²�Á°Å�¸»Á°�¼¸ÅÃ¶�¼¿È¸�É´°Ç�¼¸½ÁÃ��É¯µ�É´Ç½»

¼¸½ÁÃ»È�É´Ç´¯�ÉÁÃÈ³½�³¯Å´Éº�ÇÆ¸Á°��ÈÇ±½»�¼¸À¿º¿È

�¼¸Á°Å�¼¸¿È½
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coordinates = GetArrayVariable ("BFR_)
"COORDINATES
SetVariable "ubound", UBound (coordinates)
Dim err
err = 0.0
 if UBound (coordinates) > 14 and image_width>0
and image_height>0 then
sum_x = 0  
sum_y = 0  
�X�±µ�Y�±�Êµ¸À¹³Èµ°µÇ´�¼»�Ê°�½¹¾»µÁ

For i = 0 To (length - 1)
sum_x = sum_x + coordinates(i*2)
�¿±¼¾´�¼É�ÂÆµ¾¾´�´±µ²´�Ê°�½¹±É·¾

Next  

Yheight = coordinates (9) + coordinates (11) - coordinates (13) - coordinates (15)
�Y�´µ��X�´�¼µ¾ÈÀ

x = sum_x / length  
y = sum_y / length  
y_normalized = (2 * y / image_height -1)
x_normalized = (2 * x / image_width -1)
�¿±¼¾´�¼É�ÂÆµ¾¾´�´±µ²¼�½°Ê´±�Ê¹ÇÄµ°´�Ê¹µµ¶±�´¹¹¸Á´�Ê°�½¹±¹Æ¾

¸µ±µÈ´�¼É�¹À¾¹´�³Æ´¾�Ê¹ÈµÀ�Ê¹ÇÁ¹³´É�¿µµ¹»��Ê¹µµ¶±�´¹¹¸Á�Êµ¹´¼�´»¹ÈÆ�

�µÂÆ¾°±�Ê¾Çµ¾¾�´¾¼Æ¾´µ

ÄSLUHTL�$�.L[:[Y=HYPHISL��	:/(7,F-03,5(4,	�
If SLangle = 0 Then ' low angle  
If Yheight > 30 AND Yheight < 34.55 Then   
LYY�$����    
ElseIf Yheight < 36.55 Then   
err = 2.9    
,SZL0M�@OLPNO[�#������;OLU   
err = 3.1    
,SZL0M�@OLPNO[�#�� ���;OL   

�¼¸¯É½È�¾°»½³�¾¸°�À¶¸³È�¼ÅÁ³�É¯�¼¸ÈÃ¶½�´¿¯��³³´°±�É¸´´µ³�¼¯´���É´²´Æ¿³���»È�ÇÁÈ³�

�³¯Ç´³°�É¶¯�¼ÁÃ�blob filter�°�¼¸ÇµÁ¿�´¿¯�¼¸ÇÆ½³�¸¿È°���É´²´Æ¿���³�»È�ÇÁÈ³����¯´³�´»

¸´ÅÇ³�À¶¸³�É¯�¼±�É»°Æ½È�aspect�³¯Ç´³°�³¸¸¿È³�¼ÁÃ°´�,largest
��blob filter�³�»È�¾´»¶°�

���±¼É
½¹¹µÆÈ´�½¹»ÈÂ´�Ê°Æµ´µ�´Àµ¾Ê´�·µÊ¹À

�¼¸ÇÁÈ³�ÉÇ´Å�É´¿´È�³¸¸¯Ç�É´¸´´µ½È�¾´´¸º��³½´ÆÁ�¯¸³�³¿´½É°�¼¸ÇÁÈ³�»È�¼ÉÇ´Å��¼¼»»���
�³½»Å½³´ ��Ç´¯³ �¸Ç¸µ¶½» �¼¸º¸¸È³ �¼¸»ÀÆ¸Ã³ �»º �É¯ �·»´Æ �´¿¸¯ �³¿´½É³ �¶´É¸¿ ��³¿´È �É¸¯Ç¿

�¾º»��ÇÁÈ³�»È�¾°»½»�¼¸Æ´Æµ �´¿¯��¼¸¸´ÅÇ³�¼¸ºÇÁ³�É¯�¯¸Å´³»�»º´¿È�¸²º��É¸½Ç´¿Ã�·Á½�¯¸³

�É¸À²¿³�³Ç´Å°�¼ÅÁ�³Ã¸»¶½È�blob replace�³»´ÁÃ°�´¿È½ÉÈ³

 best fit�° �¼ÅÁ³ �É¯ �Â¸»¶³» �´¿Ç¶° �³µ �³ÇÆ½° ��¼¸Ç¶´° �´¿¯È

�´»�¼¸¯É½�¸º³È�¾°»½°�Ç½´»º��rectangle
�·Ã¸ÇÆÀ �°´Éº» �¸²º �VBScript program �³²´ÆÃ° �È½ÉÈ¿ �ÉÁº

�¼¸¸´ÅÇ³�¼¸ºÇÁ³�É¯�´¿»�¶É¿¸È

�´¿ÇÅ¸È�¾°»½³�É´·¿¸²Ç´¯´Æ�É¯ �́³¿´½É³�³°´± �́°¶´Ç�É �̄¼¸Ç½´È�´¿¯

�É½²´Æ³�³²´ÆÃ°

�»²´±�É¯�¼¸Æ²´°´�É´·¿¸²Ç´¯´Æ³�É´½º�»È�³¿ÉÈ½�¼¸Ç½´È�´¿¯

�¼´È�¯Å½¿�¯»�¼¯�����½�»´²±�É´·¿¸²Ç´¯´Æ³�ÇÃÀ½�¼¯´��³¿´½É³

�����½�¾·Æ�³¸³¸�ÇÃÀ½³�¾°»½

image_height = CInt (GetVariable ("IMAGE_HEIGHT")
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±Éµ·¾´�ºÈÂ´��½µÁÈÄ�

 ,SZL0M�@OLPNO[�%������;OLU   
 err = 3.9    

ElseIf Yheight > 50 Then    
�½¹É¾ÊÉ¾µ�µÀÇ³±µ�µÀ±É¹·É�Ê¹¼¸Àµ¶¹Èµ´´�Ê¹µµ¶±�½¹±¹Æ¾�µÀ°��¿°»

�?�´µ�Êµ¹µµ¶´�ÊÈ¶Â±��Ê¹¼Ç¹¸Èµµ´�Ê¹µµ¶´�Ê°�±É·¼�¹³»�´Àµ¾Ê´�¹¼³²±µ�´±

�µ¼°É�¿µµ¹»��Ê¹»À°´µ�Ê¹ÇÄµ°´�Ê¹µµ¶±�´¹¹¸Á´�Ê°�½¹±É·¾�µÀ°��½¹¼¾ÈµÀ¾´�Y�´µ

�´¹¹¸Á´�Ê°µ�ÂÆµ¾¾´�´±µ²´�Ê°��¿Êµ°��½¹¾ÁÈÄ¾��º»�È·°µ�ÊµÀ¸Ç�Êµ¹µµ¶

End If  
 SetVariable "err", err - 0.0

dAngle calculation'  
camera_horizontal_angle = 47 'degrees  
camera_vertical_angle = image_height / image_width * camera_horizontal_angle  
SetVariable "xAngle", x_normalized * camera_horizontal_angle / 2 - err  
SetVariable "yAngle", y_normalized * camera_horizontal_angle / 2  
SetVariable "height", Yheight  

  xErr =  ((2 * 2.9 / 47) + 1) * 640 / 2'  
  xErr =  ((2 * err / camera_horizontal_angle) + 1) * image_width / 2  

SetVariable "xErr", xErr  
End If

err = 22 - 0.5 *Yheight  
ElseIf Yheight < 44.3 Then   

��ÂÆµ¾¾�´±µ²�¼É�´¹ÆÇÀµÄ

Ê¹ÇÄµ°´�Ê¹µµ¶±�´°¹²É

ElseIf Yheight < 45.75 Then   
LYY�$�����    
ElseIf Yheight < 55 Then   

 err = 0.0234 * Yheight *    
Yheight - 2.361 * Yheight + 74.796
End If   

 ,SZL0M�@OLPNO[�#������(5+�@OLPNO[�%  
56.15 Then
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���±¼É
¹¼°µ¶¹µ�ÇÉ¾¾�ÊÈ¹Æ¹

�Roborealm�³�É¿º´É°�³¿È½³�±³¿�Ç´°Á�ÆÈ½½�¼¸ÇÅ´¸�´¿¯�´»»³�É´²´ÆÃ³�ÊÈ¶Â±���
.(display variables)�¼¸°´È¶³�¼¸¿ÉÈ½³�É¯�¼¸½È´Ç���display rectangle��¾°»½³�É¯�¼¸Ç¸¸Å½�´¿¯

.(display point)�¾°»½³�»È�³¿¸Ã�¼¸À¸Ã²½

É¯�»´»º»�¯´³�³»È�¸»¯¸²¸¯³�°Å½³��¼¸¶´É¸¿³�»º�¸Ç¶¯�³¿´½É³�¾¸°»�¹À½³½�³¿´½É³�¾¸°�°´»¸È

¸�Á�³½»´ÅÈ�É¸É¸½¯³�³¿´½É³�»Á�¼¸¿ÉÈ½³�É¯�³¯Ç¿È�¹º��´¿ÃÀ´³È�³½�É¯´�ÇÁÈ³�¾°»½

�³½»Å½³

�³ÇÆ½°��NetworkTables�»�¶´»È»�³ÅÇ¿È�¼¸¿ÉÈ½³�É¯�Roborealm�³�»È�¼¸¿ÉÈ½³½�Ç´Ç±¿�¾¯º»

�³°´±´ �ÇÁÈ³�µºÇ½½�É¸º¿¯´ �É¸ÆÃ´¯�É¸´´µ �� �³¿´½É³�¶´É¸¿ �ÉÇµÁ° �É´»±» �´¿¸À¸¿È�¼¸ºÇÁ³�´»¯�³µ

�ÇÁÈ³�¾°»½�»È�ÁÅ´½½

.Roborealm�°�¼¸Ç´½È³�¼¸¿ÉÈ½³�É¯�É´¯Ç»�¾É¸¿�¾¯º
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�¹Ç¹È��¼È
�É¸Ç´·¿½��³¹ÇÄÊ

�¼¸Á»Æ³�¸Ç´¶¯½�³°Ç�³²´°Á��ÂÉÄ´

�¶´À¸¿��Êµ³·µ¹¾�Êµ¼µ»¹

����µÈ¹»Ê
��´²¸Á��±µ±��¼È

�Ç´·¿½��³¹ÇÄÊ

�É´¿ºÉ�É´´Å�»¸°È°�¾º´½�¯»�·´°´Ç³��ÂÉÄ´

�Ç²¿�¸»°��Ç¶½��µÊÀ²´¼�¸ÄÉ¾

�¼¸È´·³�É¯�´»Å¯�¯¸°¶½�¯´³��É�µ¹¼Â�±Éµ·�FBI�´
�É´¿ºÉ�É´´Å�¼Á�²²¸¸É³»��¹°µµ¼�ÊµÂÄµÊ

�¼¸Å¸°�Ç´°È»��Êµ³·µ¹¾�Êµ¼µ»¹
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�¿¼µ²��¼È
�É¸»�º¿½��³¹ÇÄÊ

�³²°Á½°�¾´È¸»��Êµ³·µ¹¾�Êµ¼µ»¹

�É´»´µ�¼¸²°�É´¸´¿¶�³Ç¸º½�¯¸³��É�´¹¼Â�±Éµ·�FBI�´
�¼¸Æ´°Æ°�Ç´µ¶¸½»�¶Ã��ÂÉÄ´

��chairmans�´½º�³µ���´ÊÀ²´¼�¸ÄÉ¾

�´³µ¹��¼È
�Ç´·¿½��³¹ÇÄÊ

�¾È¸�¯»��ÂÉÄ´

��É´Ã¸¸Á�°´Ç½�Ç°²»�¶¸»Å³�¯»�¯´³���µÊÀ²´¼�¸ÄÉ¾

�Ä¸»·¸±�É¯�°°¶½��¹°µµ¼�ÊµÂÄµÊ

�¶°È»�¼¸¸´¯Ç�Paint�¸Ç´È¸º��Êµ³·µ¹¾�Êµ¼µ»¹
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�´À¹È¾��¼È
�±¿¸·´¯ÆÀ�É¸¯Ç¶¯��³¹ÇÄÊ

�¯ÀÃ´Æ»�Ä´¶½�É´¿´¸ÁÇ�¯¸°³»��Êµ³·µ¹¾�Êµ¼µ»¹

�ÂÃ´Á½�·´°´Ç��½µ¼·

�¼²��¼È
�»�º¿½��³¹ÇÄÊ

�±·Ç·À¯��Êµ³·µ¹¾�Êµ¼µ»¹

�¼¸Æ´Ç¸�¼¸Á°´º��ÂÉÄ´

�Æ´¶Ç³�¶Ã»�»°µ³�É¯�ÆÇ´µ��¹°µµ¼�ÊµÂÄµÊ

�³²´°Á³�»º�É¯�³¸±·Ç·À¯�É´´Å»�³È´Á�¯´³È�Ç¸¸¯ÇÃ�¯´³��É�µ¹¼Â�±Éµ·�FBI�´
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�È±�¼¸��¼È
��¼¸¿Æ²Æ²»�Á´Çµ�É´´Å��³¸¸¿°�É´´Å�È¯Ç��³¹ÇÄÊ

�¸É¿±³�·´°´Ç�Â¸²Á½��ÂÉÄ´

��´ÆÁÅ�¼»´º��Á´½È»�ÇÈÃ¯�³¸³�¯»���µÊÀ²´¼�¸ÄÉ¾

�¼°µ¾Á�¿µÈ¹¼��¼È
�¼¸¿Æ²Æ²»�chassis�É´´Å��³¸¸¿°�É´´Å�È¯Ç��³¹ÇÄÊ

�¸¿´Á°·��ÂÉÄ´

��ÂÀº�»Á�É´°ÇÁÉ³½�Æ»¶�³µ���µÊÀ²´¼�¸ÄÉ¾

�Ä¸»·¸±�¼Á�²¶¸�¼´Æ½°�°°´ÉÀ½´�¼¸¸²¸³�É¯�Á¿Á¿½��¹°µµ¼�ÊµÂÄµÊ
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�ÈÂÁ��¼È
�¸°µ¸ÇÃ³�¹»½��³¹ÇÄÊ

�¼¸°µ¸ÇÃ�Á´»Æ»��Êµ¼µ»¹

�·´°´Ç³��³¹¼�³¹¾Ê�°Æ¾À

�·´°´Ç»�Æ¸µ³»�»´º¸È�´³È½��³¹±�Ç¹¶·¾�¼¼»�ºÈ³±

�ÀÇ³��Êµ³·µ¹¾�Êµ¼µ»¹

"Ç´Ç°�¯»�³µ��ÂÉÄ

�È¾µÂ��¼È
�¼¸ÇÀ¿´ÃÀ³�¸¯Ç¶¯��³¹ÇÄÊ

�¼¸µµ�¯»´�¼¸¿»ÅÁ�¼³È�³¿º´É�É´´Å�»Á�²Ç´¸��ÂÉÄ

��¸»�´Å¸°ÇÉ�»¯�³ÈÆ°°���µÊÀ²´¼�¸ÄÉ¾



82                     83 

�¹µÈ��¼È
�Æ¶È½³�¸Æ´¶�»È�PDF�³��³¹ÇÄÊ

�ÇÉ¸�É´È¸½±��¹°µµ¼�ÊµÂÄµÊ

�É¸Ç°Á½�°´·�ÇÉ´¸�É¸»±¿¯�Á²´¸��ÂÉÄ´

�´¸ÁµÇ��¼È
�³Çµ´½�ÁÆÇ�ÉÆ¸µ´½´�³Å´°Æ³�¸Ç°¶�»È�É´¿´½É�¼Á�¼¸·ÇÀ�¹´ÇÁ»��Êµ³·µ¹¾�Êµ¼µ»¹

³
±¿¸¿�´½º�¼¸°µ¸ÇÃ�ÉÆ¸Çµ�¸²º�¹´É�¾´·ÇÀ»�¼»·Å³»��¹°µµ¼�ÊµÂÄµÊ

�»¸°Æ½°�¼¸Çµ´½�É´»´Æ�ÉÆÃ³´
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����½ÂµÀ��¼È
���¼Á´¿�¯´³È�°È´¶�¯´³��ÂÉÄ´

���¼Á´¿»�������¼Á´¿�³É¯����¼Á´¿�¸¿¯���µÊÀ²´¼�¸ÄÉ¾

�¼Á´¿�ÆÇ���³�¸»°�¼±�ÇÈÃ¯����¼Á´¿���²¸¶¸³�¼Á´¿³�É´¸³»��½µ¼·

�³´µ°��¼È
�¼¸ÇÆ¸¯�Æ¶È½��ÂÉÄ
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