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Şƅjť |	Outline	

0- ɍƪwƉĐeč¢ªŉ�cĿɊdg	

1- ȌŃƫĨeƇéóǆcǄĉ÷Ýe®ǆdg	

2- Ƈéûżw�ļƫĨg	

3- ÛȎ²ǵȏ²łǺĥx	

	



ĆƩwǒƿȏǝǄ|	Preface	

0- ĆƩcRCAcidlpCd	

ǺĥƘČȚ�eĆƩȦªɀǾǵȚ¬xǓªļĚƢȬǽfƵɈǺĥªğǴeǺĥ

ȫıȀǸøÔºªĆƩe¥ŠȩǔŃǿǩĆƩîeƺĦ|�ŃǿÐÕĩe¸ȎǺ

ĥĸƬeĆƩƢ|Õĩ`�ŖªɀǾx¤ƢűƾƢǾ|ȩǔĆƩ`e»ŴĆƩ

cǤ¸ȎǒƿèǝǄdyĕæĔeæǸeæÅǨx	

1- ǒƿcOpCnodjid	

ǺĥŇȒªǷȡeǏĸÁǪªſ²Ƣƾǒƿƾ�ĸªx¤ƾǒƿǾɅȂe�ƢƵ

Ƶ{{ªǒƿeƢǾǧ#db OpCnodjix	

2- ǝǄcQtnoChd	
ǿÐƂȉȘǸ�ǉǰ³ǚeƸȀÔɀǾªƢǾȌɋąªǺĥǀǝeÇȢȷşǾŐ

Į�ƂɑƙŐÓɈɑƙŐeüȫɋąøƙŐĦɑƙŐe³�ǿŲwǚÃǿŨeë

ŝȌǝǄ¼Ǡx¸ȎǀǝªũǼexǸİŇȒªİǸƛc�ƢÀªİǸƛdÄ�

ɀǾeĮİǸ¼ȥªá�eøƁƂȌÐƸȟŇȒªžħÜeşũǼǿȿƯǍÁƞx	

	 yyƗǿ×	



¯ǿȨjť |	Chapter	1	

0-0 ś} 'Uct(	

0-1 ƉĐ 'Ucj(	

0-2 á� 'Fjr(	

0-3 ĿɊ 'Fjr*(	

0-4 Rdkn	

0-5 ğǿ�Ǹǜªɉń	

	



ś} |	Target	

QoCk0 ǿÐǧǾǺĥªǒƿ ,= QoCk1 Ēǒƿ�ǫ�ıȀİǸǺĥª¸ǫ 

,= QoCk2 Ȫ¸ȇƫĨ ,= QoCk3 ÅǙ ,= QoCk4 ¿÷ǒƿ	

	



ś} |	Target	

QoCk0 ǿÐǧǾǺĥªǒƿ ,= QoCk1 Ēǒƿ�ǫ�ıȀİǸǺĥª¸ǫ 

,= QoCk2 Ȫ¸ȇƫĨ ,= QoCk3 ÅǙ ,= QoCk4 ¿÷ǒƿ	

	

ȊǿŧìƏƆÍƳŠǸƠwƭƠw�ƠŎǑªŻ�	

	

xİƔƬnƆÃÞĽċǭ³ǚɃgǺĥƔƬȬÐƢ�ǴªeǾǯ�ºƐ

ƆeºƐůƹªɐńeȣŐɃeɃº�ƘČgáŃǿÐȜe�Ơ�Ńǿ
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ś} |	Target	

QoCk0 ǿÐǧǾǺĥªǒƿ ,= QoCk1 Ēǒƿ�ǫ�ıȀİǸǺĥª¸ǫ 

,= QoCk2 Ȫ¸ȇƫĨ ,= QoCk3 ÅǙ ,= QoCk4 ¿÷ǒƿ	

	

űŁ�))Ä�Ä�))ɀǾe¤�ǃÐǀe�ǃǺĥÁǪ�ȃë�eƸȀǓ

ŔȟȬĽɀ°ÛɅQoCk2 QoCk3x	

	

ƇàÄ�ƃȭeǿ¦ŁÐǸŮc5,01ÐȜe4//,0///ǬƘeƇàk�Ǹ

ǿœ2ǸÅªĲƢ0//ǬƘɏȍªõeǤ¥Ȏ4,0/œƋǸÅªĲdeıȀ

ȩǔȊȎɋƓǺĥªɎþxĆşx�



ś} |	Target	

ǌƙŐǾɑıƤôh�



ƉĐ |	SoOware	

Qjaor?mC9 Ntocji ,= A?ijkt+ P ,= PQop_dj	

	

	

Ƈà¸ƫĨ�ļwóǆȌyĕºǶźªıȀǸPgƇà¸ĉƴÿÂȭwð

ŀǊƫĨɆżwÿŰǸǜȌyĕºǶźªıȀƥƥNtocji-	

	

N?Af?bCn9 xȨȊ¦ªsfNtocji '#C?podapg Qjpk+ Anq+ pmggd]1+ enji(: 

P 'bbkgjo1+ bbh?k+ h?kn+ h?k_?o?(	

ĭȗƉĐªæ�ĦƢȌ�ǃªƂØǡÑȿ|s`eĂ�Á{ǓŔªƔúx�



Ĕ� |	Books	
JC?mi Ntocji ocC F?m_ U?t 'cook9..gC?miktocjiocCc?m_r?t-jmb.(	

aȊNtocjiɑİǸĉƴbcFWPW Qop_djd	

P di ?Aodji 'cook9..]jjf-_jp]?i-Ajh.np]eCAo.5015220.(	

Tdnp?gduC Rcdn 'cook9..]jjf-_jp]?i-Ajh.np]eCAo.4858344.(	
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Ĕ� |	Books	
ƫǸȳŒccook9..]jjf-_jp]?i-Ajh.np]eCAo.0/64/044.d�



×ĭĲ |	MOOC	

AjpmnCm? f	

B?o? QAdCiAC	

YþȎPȑǻªǝŅĲ�eșäýŭĝƮ�ǸZ+ 	

Kj_Cg Rcdifdib	

YȊřǳƯįǒƿeŕǮÒ�ǸZ+ 	

K?kn ?i_ ECjnk?od?g PCqjgpodji	

Yč¢ª®ļǸĜƑĄůȎCQPGȟǣūƼª®ǆ

ȻɒeNCiiQo?oCZ(�



á� |	Process	
ƇéȪƫĨh v UcCmC&n ocC _?o?>	

	

0- ×ĭƫĨăcȼßªƫĨıȀȟȬĽȪ¦fȲǊwǰĹiǒwƂ�ĢĈŎƽw

ȯÈ×ĭƫĨǊȧ9cook9.._?o?-no?on-bjq-Ai.w#Cdedib Adot J?] «d	

1- ƒŸȯǗ×ĭcǄĉħǊȧȌŀǝÁƞeı�ĢŭwƂĴŭ�wǄĉŢď«d	

2- ðŀǊƫĨɆżcȂƚ¦ȌǝǄǘ�ª�ȟeȬƢȋ�ǽÁƞȠ�ªeyƇ

ǋ�ƫĨȷƢȮ¸ƝȊǋ�ªȊñd�



á� |	Process	
ðŀǊƫĨɆżeȀ®ļǲǛǌĿf	

Ƈéûż ɓ}ªƫĨǲǛcƂĴwĢĈȶ}wƍŬǐȺ«deňǿÐƢƇé

ĒȬǭǲǛ�ļeƀîȟ®ǆƎ~�x	

	

0-  rC] Am?rgdib	

1-  _?o? AgC?i 'nompAopmC_ _?o? qn- pinompAopmC_ _?o?(	

2-  bCjAj_dib	

3-  ?i?gtndn	

4-  qdnp?gduC�



á� |	Process	
bCjAj_dib,?kd	

ECjAj_dib ?NGsķ®ȵĚǙèš®ȵĚǙÖşx	

	cook9.._CqCgjkCm-]?d_p-Ajh.h?k.bCjAj_dib,?kd-coh	

®ȵĚǙƢȶeÒĨ®ȵûżɓ}xĿƇf|uġƣã±ŻȼÛ�Ŝ�Ę16

ç`®ȵĚǙªęàƢ|gib9005-20874+g?o928-848725`xenji	

	cook9..?kd-h?k-]?d_p-Ajh.bCjAj_Cm>?__mCnn<®ȵ%jpokpo<Ʀ�Ïƞĺǳ

%fCt<Ȋñŕț%Adot<�ƣŘ	

š®ȵĚǙƢȶeÒĨɓ}ûż®ȵxĿƇf|g?o920-214041+gib9

01/-447846`š®ȵĚǙªęàƢ|ēƲƕƲɁƣïŹŻƻȕŊ207ç`x	

	cook9..?kd-h?k-]?d_p-Ajh.bCjAj_Cm>gjA?odji<ǎµ+Ģµ%jpokpo<Ʀ�Ïƞĺ

ǳ%fCt<Ȋñŕț�



á� |	Process	
bCjAj_dib,?kd	

wɅf	

0- AdotƨȎıǷ�ƫeǂ�ŷĶıȀ�ƝȊeƊĚǙǕęàeŸ�ƥȤċ�Ɍ·x	

1- ȱ�ŘƖÚāw}ȸǵđɄǖŘ�ĚǙ¿÷Ģǎµɓ}x	

2- ƊĚǙno?opnɌ·ǌMIeƊęàŞƅǌĳeȔȄÅǙĄı�ƥÁ½f®ȵĵĽǕ�ƫ

Ĩex�ęàǌĳgċƈAdotɌ·ɀǰĚǙgüĒáȎǦǞüč¢ª®ȵÔÊȹƕƣŻǢ

Ę§ɀǰĚǙx	

3- š®ȵĚǙgjA?odji�ƫ�ƈª�ƫÏƞƢ'ǎµg?oeĢµgib(x	

4- ȄǌECjAj_dibè¾ECjAj_dibƝȊªœȵƫĨȀĄƴ½´�ƢǿǽªeƸȀø�

Ǡ�şǿǿ¸ȇªǠǫx	

5- ĚǙá�ȼışø�Ǡǿ¸ɓ}ȴ¸ȇºÐ®ȵœŦǲǛeĒ¿÷ĪĻɓ}°ɎĠªǿ

Ð®ȵœŦǲǛx'oµªėĴ(	



á� |	Process	
ɇɓ} UC]KCmA?ojm1JjiJ?o	

EjjbgC K?k+ MkCiQomCCoK?k«ëº®ǆǲǛȟUC]¶ȥƟªƘíëºƢKCmA?ojm

ǅȈÁƞeȟĉƴªƘíǶǾɇ�Ģǎµx	

	" ,), Aj_dib9 poa,7 ,),	

	dhkjmo h?oc	

	"ŚĬǈɇĢǎµ	

	_Ca KCmA?ojm1JjiJ?o's+ t(9	

    	 	s < s.1//264/7-23)07/	

    	 	t < t.1//264/7-23)07/	

    	 	Jji < s	

    	 	J?o < 07/-/.h?oc-kd)'1-/)h?oc-?o?i'h?oc-Csk't)h?oc-kd.07/-/((,h?oc-kd.1-/(	

	 	mCopmi Jji+ J?o�

	



á� |	Process	
ƴĪĻcÒĨĢǎµd	

	dhkjmo h?oc	

	C?moc[P?_dpn < 5267 ) 0///	

	

	_Ca m?_'_(9	

	 	mCopmi _ ) h?oc-kd . 07/-/ "ɅȂ-/	

		

	_Ca ECoBdno?iAC'g?o0+ gib0+ g?o1+ gib1(9 		

    	 	? < m?_'g?o0( , m?_'g?o1( 	

   	 	] < m?_'gib0( , m?_'gib1( 	

    	 	_dn < 1 ) C?moc[P?_dpn ) h?oc-?ndi'h?oc-nlmo'h?oc-kjr'h?oc-ndi'?.1(+1( * 

h?oc-Ajn'm?_'g?o0(() h?oc-Ajn'm?_'g?o1(( ) h?oc-kjr 'h?oc-ndi'].1(+1((( 	

    	 	mCopmi _dn	



ĿɊ |	Examples	
0- �ǶǾz�ªþx~�f	



ĿɊ |	Examples	
0- �ǶǾz�ªþx~�f	

	

þ�ɉńf/(ƫĨeȄƂ»ȃg0dƜłȼß®ǆcƱƷȅŶëƅȁȪ¦dg1dŪƌÁle

ı�įǿÐ��ªǊȧAjgjm#mCrCmg2dƉĐÕĩf?Gcdggpnom?ojmd	

	

ųņǇĎĢ�ĮǿǟĢĈǸƂȝȸèţșƘtªǆ~eǓƃǌƢƸȌ�qǖȼɑªyĕæ

ªxcyƇÐcook9..rrr-CAjijhdno-Ajh.AjioCio.AcdiCnC[Clpdq?gCiond	

	

ƇéÌ²ȼßª®ǆŸĮfȾȎÌ²ŃȼßÅƕƣ®ǆccook9..tdcpd-i?hC.Ai.

1//6./8.Acdi?,h?k,?o,kmjqdiAC,gCqCg.deȊPƉĐùȻȼßÅƕƣ®ǆccook9..

Ajn-i?hC.1//8./6._m?rdib,Acdi?,h?k,pndib,m.d	



ĿɊ |	Examples	
1- bbh?kf'PªǿÐs(	

bCjAj_C	

    bCjAj_C'�Acdi?�(	

	gji      g?o	

    0 0/3-0843 24-75055	

¿÷ŃȼßªĢǎµɓ}x	

	

h?k_dno	

    h?k_dno'&Rndibcp? SidqCmndot&+ &#Cdedib SidqCmndot&+ &r?gfdib&(	

                 amjh                 oj    h    fh    hdgCn nCAji_n	

    0 Rndibcp? SidqCmndot #Cdedib SidqCmndot 2218 2-218 1-/57530    1347	

       hdipoCn     cjpmn	

    0 3/-85556 /-5716667	

�ŵò¦u�Ĥƀ2-2×ļeǾ30ÅȽeÙĉƢ�³œƴªmx-	



ĿɊ |	Examples	
1- bbh?kf'PªǿÐs(	

bCo[h?k	

	gd]m?mt'bbh?k(	

	gd]m?mt'h?kkmje(	

	h?k ;, bCo[h?k'gjA?odji < &#Cdedib&+ ujjh < 7( 	

	"ȀuġǌȼǱeujjh¡~ĺưÃ�vƫ-	

		

ġĞć®Ż�ǠŃxEMMEJC®ǆxƓĦƢÐ�ªEGQǝǄe

ƇàȟƎŖǿǴ¡ŏĽċƎ h?kotkC < zmj?_h?k^Ħı

Ȁ©¦uġªŊǊǆx	

	h?k ;, bCo[h?k'gjA?odji < &#Cdedib&+ ujjh < 0/+ 

h?kotkC < &mj?_h?k&( "uġŊǊ	

	

�įfcook9.._jibgCd-i?hC.1/02.0/.h?k,_?o?,rdoc,m.	



ĿɊ |	Examples	
2- h?knf'PªǿÐs(	

ƫĨfa1//7ŢŀêßƂĺ¼ȥtÍbȼǏ�ŢƂƔȓŌcő0///Ř04,08ƶŤǵȼƔȓƫłdx	



ĿɊ |	Examples	
2- h?knf'PªǿÐs(	

ƫĨfa1//7ŢŀêßƂĺ¼ȥtÍbȼǏ�ŢƂƔȓŌcő0///Ř04,08ƶŤǵȼƔȓƫłdx	

LjoC9 ¸AQTƫĨÏƞªǿ°Ƭŗx	

	

	gd]m?mt'h?kn(  "Ȟƈh?kn	

	aCmodgdot ;, mC?_-Anq'�cook9..]jjf-agjrdib_?o?-Ajh.Ac/7.kjdion.?_jg,aCmodgdot-Anq�(	

	

	h?k'&rjmg_&+ adgg < D?JQC+ Ajg < �"AAAAAA�(  "Ƿȡơě®ǆe�ǁ�e­ǆǌöƌ	

	

	nth]jgn'aCmodgdot#gjibdop_C+ aCmodgdot#g?odop_C+ 	

        AdmAgCn < nlmo'aCmodgdot#?_[aCmo[m?oC(+ ?__ < RPSC+ 	

        diAcCn < /-0+ ]b < �"82ACCa�+ ab < �"aaaaaa�(  "ȖŽª�ǬcŖĀ»ÄrģdȋƔȓŌī²	



ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	
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ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	



ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	

QoCk 0- ECo B?o?	

	dhkjmo pmggd]1 	

	dhkjmo odhC 	

	

	gdif[no?mo < &cook9..]Cdedib-?iepfC-Ajh.iCrh?k.nC?mAc1>hj_Cg<1%jm_Cm<ipgg%k<0%]jpi_n<&	

	gdif[Ci_ < &%ujjh<03%]Cc<IU/[BU0[QV/[RB/[QD0[ON/[NV/[HF/[DW0[BODW[BR/%oCno<z	

	m?r_?o? < &&	

	

	g?o < 28-44	

	ajm d di m?ibC'2/(9	

	    g?o *< /-/14  g?o < g?o * /-/14	

    	

    	 	gib < 005-/4	

    	 	ajm e di m?ibC'24(9	

	 	 	gib *< /-/14	

        		



ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	

QoCk 0- ECo B?o?	

	gdif < gdif[no?mo * nom'g?o( * &+& * nom'g?o*/-0( * &+& * nom'gib( * &+& * nom'gib*/-0( * gdif[Ci_	

	

	odhC-ngCCk'2(	

	mCnkjinC < pmggd]1-pmgjkCi'gdif(	

	cohg < mCnkjinC-mC?_'(	

        		

	di_Cs < cohg-adi_'&Z+�kmjkn&(	

	da  di_Cs = 0/9	

	 	htGoCh < cohgY0/9di_CsZ * &+^	

	 	m?r_?o? *< htGoCh            	

            	

	o?mbCo < jkCi'&ACioCm-oso&+ &r&(	

	o?mbCo-ompiA?oC'(	

	o?mbCo-rmdoC'm?r_?o?(	

	o?mbCo-AgjnC'( 	

        		



ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	

QoCk 0- ECo B?o?	

	

	gd]m?mt'bbkgjo1(	

	gd]m?mt'bbh?k(	

	

	kmdAC ;, mC?_-Anq'�FjpnCNmdAC1/02-Anq�(	

	

	kmdAC#GB ;, 'kmdAC#NmdAC $.$ 1//// * 0(	

	kmdAC#GBYkmdAC#GB = 4Z ;, 4	

	kmdAC#GB ;, ?n-a?Aojm'kmdAC#GB(	

	

	kmdAC0 ;, kmdACYkmdAC#Jib ; 005-7 % kmdAC#Jib = 005-/+Z	

	kmdAC1 ;, kmdAC0YkmdAC0#J?o ; 3/-1 % kmdAC0#J?o = 28-5+Z	

	

	h?k ;, bCo[h?k'gjA?odji < �]Cdedib�+ ujjh < 0/+ hCnn?bdib < D?JQC+ Ajgjm < �]r�+ 

h?kotkC < &ojiCm&+ njpmAC<�no?hCi�(	

	

		



ĿɊ |	Examples	
3- pmggd]19 'Ntocjiªĵ(  bbkgjo1+ bbh?kf'Pªs(	

QoCk 0- ECo B?o?	

	

	b ;, bbh?k'h?k(	

	

	k ;,b * bCjh[kjdio'_?o?<kmdAC1+ ?Cn's<kmdAC1#Jib+ t<kmdAC1#J?o+ 

Ajgjpm<kmdAC1#GB(+ nduC<2+ ?gkc?</-4(	

	

	k ;, k * nA?gC[Ajgjpm[h?ip?g'i?hC<�FjpnC NmdAC'PK#(�+ 	

                    q?gpCn<A'�"a0CCa5�+ �"_6]4_7�+ �"_a54]/�+ �"__0A66�+ �"87//32�(+ 	

                    g?]Cgn<A'�/,1/+///�+�1/+///,3/+///�+�3/+///,5/+///�+�5/+///,7/+///�+ �7/+///*�((	

	

	kmdio'k(        		



ǿǭışɅȂª° |	Tips	

•  QA?gC	

•  K?kkdib Rjo?gn qn- K?kkdib P?oCn	

•  AjmmCg?odji qn- A?pn?odji	

•  Njkpg?odji BCkCi_CiAC9 A?pnC h?kn ja m?r q?gpCn oj 

?gr?tn cdbcgdbco cC?qdgt kjkpg?oC_ kg?ACn	

•  Anq ijo sgn+ åɌzŏǒƿ	

•  ?]jpo Ajgjm 'Ajgjm#mCrCm(	

•  ?]jpo RCso 'cook9..rrr-otkC]mCrCm-jmb.(	



ǿǭışɅȂª° |	Tips	
Rjo?gn qn- P?oCn	

Photo	Credit:	Anthony	C.	Robinson�



ǿǭışɅȂª° |	Tips	
#paaCm XjiCn+	

Photo	Credit:	Anthony	C.	Robinson�



ǿǭışɅȂª° |	Tips	
FC?o K?kn	

Photo	Credit:	Anthony	C.	Robinson�



ğǿ�Ǹǜ |	Reference	

B?o?	

MkCiQomCCoK?k9 cook9..rrr-jkCinomCCoh?k-jmb.	

Îōyǹ�ǸQjAdjCAjijhdA _?o? ?i_ ?kkgdA?odjin ACioCm 'QCB?A(9 cook9..

nC_?A-AdCndi-Ajgph]d?-C_p._?o?.nCon.]mjrnC	

ǥËƫĨf cook9..rrr-bjq-cf.Ci.ocChC.knd._?o?nCon.	

SidoC_ L?odjin cook9.._?o?-pi-jmb.	

ŒßƫĨfcook9..rrr-_?o?-bjq.  cook9..rrr-ACinpn-bjq.	

ȰċÎƫĨfcook9..ocCAc?ibCgjb-Ajh.ocC,Adot,ja,AcdA?bj,dn,ji,bdocp].	

ȆßƫĨfcook9.._?o?-bjq-pf.  'ō¹ƫĨfcook9.._?o?-gji_ji-bjq-pf.(	
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