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FOREWORD 

The p re sen t volume i s the outcome of a Workshop on Designing and 
F e a s i b i l i t y of Production of Toys t o Teach S c i e n t i f i c Concepts V : 
Children. The Workshop was organized by Mr 8 A C Gunat i lake , 
Di rec to r (Audio Visual Media C e n t r e ) , Nat ional I n s t i t u t e of 
Education, a t t he reques t of t h e Horking Committee on Science 
Education (HCSE) of the Natura l Resources, Energy 4 Science 
Authori ty of S r i Lanka (HARESA). I t was held on 4 November 1989 
i n t h e HARESA audi tor ium, Vidya Hawatha, Colombo 7 . All of the 
games and t o y s t h a t a r e desc r ibed in t h e p r e sen t volume were 
demonstrated l i v e a t t h e Workshop. At t h e c l o s e of the HorkshoF 
the Direc tor -Genera l of HARESA (Dr R P Jayewardene) suggested 
t h a t the demonstrat ions should be w r i t t e n up f o r pub l i ca t i on . 
The author of each demonstrat ion was reques ted t o w r i t e up h i s 
p i ece . The ind iv idua l wr i teup was e d i t e d and compiled by 
Mr J P Herath. Diagrams i - 16 were drawn by Hr H A D 
Batnasur iya of the HIE while t h e o the r diagrams were drawn by the 
au thors themselves. The p r e s e n t volume i s t h e r e s u l t of t h a t 
e f f o r t . 

Prof V Basnayake 
Hony D i r e c t o r . HCSE. 

1992-06-02 
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00 ©®<3©C) S<SA C3o?A^O 

TFQAOFE (®CHS CACAO DAOA (FOCAO) 
D A D O Q Q K O O EPOEOOO 

8 c k > 0 OOOCF 3«CS ©OCOOS ©IC/OAF SOUCAFI. CPSNXSCO* 
ScjwO <^ACOS) OATOAF EZADDO A>G E J § SGRRF g o ©•STOOGTA* G£> E, 

6 GOD S O 1 1 0CSC5 EATS' B O G FICUSEOCF Scjco© $ E ® S ) a>&&. 
Sc jbmS GSTSO«CD EDSCODTAF GOOSTA O » I S © E ? ° O O COFFIFLBCJ 
E J E S . efOoaoMcssf ® 8EAOAJ®TA GAF AOTAFE&ta GNF AE&SOTA 
CFSACXFA>OC3Q § G « £ J>®0 QOOAS 8CPAOO®R» ^ G ® , TAPEATT S » 
EPOCHS S O E GDGDO C&> ^ ® CPC. SEXAO <gX5>JRRF©O® GSTOOI 
CFS®IAOCK5CA8. 8 S O CR̂ FLOOOCTECDZRT GO* SGRRF SCWE OSAAORAO 
GTOTA Cf8®SO0C5O <GG O M QGSCF S^SOO $&£S&® § TAG G«FEAD 
MOOOOFL. A®® TAOOOCA ©ccpo" E E © <GG TAD CATS Ojstetrf SCOWG 
(GC^IDO® C3C8X) 8 8 Q © ® - 8 D B , EOETADCB TAD ©JOVSEFL. EOCFE® 
COO«D& TOO G 3 E <gG>JSIC8 EPQADTA OS> S^SAF SCSAO 
<ja>jO!FS® EAETOO «5DO TACTTO&te® O COECARFS TAD O ^ A ® DNF 
©e«P8 N>® SCTECAS. 

* 9@S>Z» O&JJSI® QAEKNTA taoCc3cata> Q 8 0 

* DOOEWSTA TAAJOECA TFTSDGOS 8 0 

SCJSF OOO ©AXĴ ZRF <G>EE>A) ©CTEA 5 ) 0 AEOO CPQSOOJNEQOCF 
O J S EEAJOOCO' 8GCO^*®Q. EEACTE® ck>«30 COASSXSOESF §£>3£>E 
CTAD 8®OZTF G®8TRF TAJ©ATE>. © 8 C3C» EEACFE$ WCWFL© ©A> $£>O 
CFTTGSAF QT» ES$> CA^es® ta© ®ES>C3® CPSJEAFI® FIWOCAAF AJ€ 
EOG&®ZSJ <FJS S 8 ® 0 C; <G«Da3® 8/AETOTA AODCA CARS' 3 0 0 OAF 
S 5 ® 0 ©GATES/ TAAJCOECS « F J 8 D S ® 0 ^ <G©®C? « S . 



S^wO (geo-jsJSe® ^ epDodzso ©eaeatrf oodco coo eojfi 
eoefe® sxx^E) acGBeocMS cp c^efica jdjAcs. @si dtsS ©Beocazsf 
cj@ eOgq eooesc* ®eO eoza to^tS S S s o d e ® bxwj^E) eS. 
oosgeCc^ co» tojfi g©» coecarfB tad coiSSaJ e»cp cms 
» j S e e d b ® wxSJQ qewtsf G & d g a©. 

®©&> © t » o ^ t d s e s e f e ® OMtfe) 

eesde® k»«8£) aaef aznoseas' ®o^8<3trf ©cage® eoo-e#£ sDsgq 
e e a e ^ cfjza. e®® sodfe® s»«3£) e s j a cjofeOsi oS^ 05® sag 
eojtSca. 

(1) SSsa® casea* *S8©tsf <fOeaca zsc)Oe Qeasozrt scatfe® 
tsxve&Q (js^q® mOOe) 

(2) $8tr* §«ao tad©® eeefe® skxjSTE) 

(3) g^Ogs* §cso t a d » eoefe® 

(4) Sgg 3 e e a c * §c33 r»ds> ecsde® 

( 5 ) gseategd&ta socfe® sxm^S) 

(6) gggeeosf ecocf Oog flOzaecasf stsxf § O D a d a i seefe© 

<gcô 2r©® esqeoo ocxxp coo eznos^fita. <g>eoj2rfS©0 a>j8 cmcjbca 
can §)e 3t5® ca&SkriQecaaf aa&todta Qaeoa-f acaoco coo 
e»e?<3® tD3«30 sOe©€j i sooe^ e^fi ©caefe® coo-oSS aya8of 
go8tSfB3Z5o8£) eariOo cob gigca. "6>eca", "oasrfSo', "co®»zso©", 
"eo®»»oO", "o^BJOesfaJgca', *8*£}aca* ©j£J ea-tacJb ©eojsiS® caqeoo 
apQodta ©©etas* ©caocp coo tojfi ©ea^e© eo:>e3E) epad c^s. 
eftzaj® scscfe® cpQodraca ©caecaaf ecaoeo cos tojtstesf dGoeca* ca® 
03® sOiaes" ra© SSs®si ©tod qp®ad eraoOd ©esq, S8e®*rt satf 
agOca. S g g ezad» ®<Szrf @cao acoadsi dQ@ 8@ ts&0^c3^~c3Sla" 
eecfe© £@8catsJ ©©©jcteitaO za?® fi<jgz»fi. Scots' cetsfSo eOzncs* 
cazsjfi Seed's Oe€) o60c5zss)cs S® sozsJS® oqtoo sj® oca 
do8e°ecJ£l® gscacfcScsoO cozs> eojtScs. fides* zs>e<aza Sqcoees* g®-€Sc3 
Soeotfi 0 8 ^ , Odd epjtstesecats cs8 tsdsn SSQrsef e3^c32sf 
®s dg@ 8 § t&3&e<£ tag SO, ecsdb® g®8u S^Ostea* ^ O x n 

2 



fioSo epeBcooica sSS®0 sa^® cpOodtacasa' e8 . (0 -1 Om d^oo) 
a®8? g®Bca ®$8oO ©Stef t s d a 8© g^Bed adcfe: ®Sa* 8 g "to 

Sc^cjb ^owOc se«tsf <fjS t s d » a© ®af ts^®e O J » $ g ? 

oasQe&el Q O ) 3 ® C D ©jd £ds&§dT cs^cs oô S 

€®Gaf @8o@axS SO otogoQaf e3a com ®jiS gOaOgaf 8 8 0 
®»C?e® 8»«£Q aa»a cofifi. ©®Ga? ©O^fi eoefe® kx)-«3cX)6?^ 
ee&cfe® S3® S a d ĉ zsfanO e-(<3Sateifi. ©O^fi secfe® eoa-cJO 
S o o t s ' 0-2 Oa> c^oscas^ ^tsteB. 

$&>a> coltsfoot?) e»®»d aescfe® coo«3e 8eaaafl®ta a-tac^o oco 
gcQb® ^c&jaTS® o e t K ) cpQadta ©casoaf eoocp cos a>jfio. 
o a / 8 raaSdscd* Scputsf®zs o - t sdb caeo geOd® $a>jafS® 
eaqcoo g g g socfe® kd«3£) c&jes® tad <3Qo oocp s^*® 
fid®x£<8g a>dj©dja>0 ©»d® cpotog rao&sura' ©a>a©8. oafS 
taa®dec3^ a®af <gx3Gozs5 eoatata SeaaaJSta a«zs£fo aeo gcQC® 
®zs ocs>® g s a g e ® sxxtfG fid©a«fica S8®0 S g a l ?S ©ja©®^ 
tgrao OjeoateS. 60i& §csataadza® Seaa© $ss>a) cô zft® cfdOOaf 
tsdciOo o®e&zs' ©a*a© Sgafeco' 6}8©a«S<S8 t s e e a a DdOcxs 
S3®0 ^ @sfc&. ©8. 

8e8 t s t s aeo cwsSaf s>» S5®Q ©®zri® Ssoa^ad&ac^o 
oqsoon? g^eoetaaf eos^m Qcaatsadts® oaSaciaecaaf t§Qa Gcases 
»$a fo8 . t$£o 8 8 0 o . osd® e^® Ood ®DG®taG® cc^eeozn 
z§£)a cft». saocseorf §£)o ©eO fiSca® ££3 SaeaGts* o o ca® 
cptaadots $Jaj®ta* too ©jdg©ta* c^m. ©®8aJ eca©ea> §Oo eaaasxJScats' 
cacao ®gg o§tsa , ggd j , o^ctocf caeo tsQeaS <s®af® d-oaaxa c; 
ecaaca coaiS. oBco-efirs caafg g © § a 8®a* e®e> o5©«Sta §Oac; 
<gaa da>§ca S cpjta. "cpDctfiaa©*, "o'gdaa©", "cpeoad cp®', 
"aaeoad dac". "cpwad Odco Ge eoa^efi epcooocf GjsS o»rac^o 
QG>f!Bi&®Q ogtao z§£>a, gOd^ ®a tsds> e^£)a, oSco-eSra t§Qa 
epe^o &d®a-e&c9 zse co^Scs. e® csqeoa cfGcas Gs/scf ®s» 
csjes®ts' o®&. 



©ew^af ©jes® za© ©oG®ta e toa oejsHrf qOdOo cfta. 

(1) 8Sg© 

(2) eoQe®6 gQoo cpnto&Dats. 

(3) C3o03«coca 

(4) cftaxS®. 

©ode® eoo-ê O o o §Qo $&o O^coa* Ootee* ©oG®» taOd 
cjOdODOta ? Q© ctOa taoBQtsi«®£) aoocp <s^si®0 ®jfl 3jS£l 
eo(&® »o«3E) ©» §£>o ooQ®ta <pd®»ac3^ Sgsf so©®8® 
oqero ecaoep © a w^fica. SScs® gcQtfSora' ©axf ©"tacfoota' ©too* 
$o>ja©® aqeco ©oGSto gOozn «paioBa)a©dJJ gOq ©ode® wo-esSQ 
ca §Oo ©csoea con to^Sca. OS©" o>jfim® ©Deb"® qOdOoaSS* eeoo* 
©o©®ta cpQooosd^ ©raedro «ftc©3® efOdcSosD^ ecoo* g0<; ecaoep 
cpa a^fio. ©BwSta 8<p»Q© ©®3irriO §eO(5® $<s>ioi8©®{J cpOodta 
Ocaecatrf ©©cte® eoo«SE) S g c 0 co®"^® z&d ©^©a" deaoazBta 
SCBODQ ©to AO 8e»o©© o®3a£) §QO0®©® o°n>do ^©jjrfS©®^ 
cpOodts Gcsacac* § 0 o coo-etfQ OjB Oca©ocf ©caaco ©jjB®a* ©Go 
©C^pS G»i SO qOoos) ©©©oof ©qeocf sag co^fio. 





O i i f t O ^ t o q ^ c f e 

9$Soa? 6 . fi. e t f . © S O S a o 
ococud Sfeooad 
c$&a <acoB #35>b ^ancs 

d a d o ® . 

e D g s J e f r ? ® 0 < y @ d s ® o > e s o c & ^ o / f j e p S ® 

OdzsOss dOoQmo© ©taedS Ggcfyaf© ©tstefgeca' Scot®-

1. 3>88tacf eoSOc <ftS <SQ»OS§» eSdbcata" 

2. Sc3* 8 © d 9 ©jta9©e <ftq}©» tfjfi 8ca8 ©taoscata' 

3. 3 d S f i ©oSScata* 

1 S o S d 

Sea© etaoeecatrf 4 cm x 4 cm g®o«B©c3* ^co © e e <ft& ts^cfe^ 
taeo coatei. taoo cots* tajSjcfe ®» ©jtsfeaeef a So ©ddtf tad 
SgafQdotaod a^Oca© eataea* tad cosftn. epdea ©jgoa® es^cfocats* 
epoOodecairf epeOtrfro. 

2 8c3©d 

tasxx&ts* dead ©tao© SgafQdaca' Ota* SOara ©tasOdtsf a^Sg 
tBQOgtrf «ftq>e© tn®o Sgd^ Ocatrte) (1 -1 d^eca). 

3 6 a 8 d 

SQtsfOdeca' ^eota" Sgedtrf 3<38zscf sdcaS* eaUeu cpjtgs© 
<̂®o d® 8gdj c. ©od optaodca© ©catrftn. (1 - 2 d toca). 

4 dock* 

©tad tad cots' SgtrfOdea Sea* S £ ©odSca tge© e.®o ssoo^zrf 
<^rs)Q eaoeOzrfen. 63S aeSSca 6©aa tad ccsd-eScs deta© cod 
6© 6 8 Ojg) ©^©tae©d ©roSJaf <ebQ seorfQotaod 0 g®© S S®3t?) 
^tSta OjtSca. 



<%tsi oocp ©of SgcfOdca qsS@& z&Sb Cft̂ e g d ©©©cas* 
<?»©© <FTC a b a t e . SgsiCdotsod "taGjCfoo- otoo ®®coo o^m u s j 
CjB> COtD Oj&O. 

$a>o ©jeojdisOQ coco oftfi Sea® 09 QQviQ6ed o ^ q e a 
cfjfi ostaO apices o®co 88©s> d 8 e{>djaf© atsfarfgo SgtrfQcW 
©E»x^O S>cooo <PG(SJ © X » $ 8 a e t a t a . 

8e8 0 9 88af£X3& 

/ * 

i - I ©» 4(063 

1* " Oeao OS Sfitf 

i - 2 8 a dtpes 



02 SOOa? dda 

eogsf©)?®© q@d?sJila> C3o©f^o / goods) 

01. 3 d 8a>d0 OjtsSgGd 

02. <?dgOtsf 

03. 2 cm o®«g 8«ta>®eoo c^fi eotnts® tsoBcs3c® sdrfc, 4 d 

04. S^gs)c9ta* 

05. eaddeooQzr© o^znts a)Do 

06. S]Gf, ta0<p8, S^go® eso eoeedteQef. 

S o d © OjtaSgO OOa ta0«p8 <feOo ©cte>. ©80 doO OOD 
©SXXJ fiSoOtsf csjo dOaOd tojQcstsf e^ec)£) efta. (2 - 1 0s> 
d^oo) SigrocaO o^trf 3>Oo ea8 rod coste> (2 -2 ©z» d^oo) 

S^gocsO 0 8 ras 8©o 2 - 3 d^oecs* @co SeodO 
Ojtac5ge8 g g o O csS tad cocte>. decs' caSrad co îB® ©qtoo 
@C36C33>@3d> SC3D<̂ 0 com O j f i ®8. 

9trf o g taoSeSd© eddc; cseo <g>dg <^g a d cofiSW 2 - 4 
djoscs* efttsteOei c?trfc;®0 ScodO o^taDgOO edo"^ esS tad cosftn. 
sdo"^ etswco^eoOin <sd a^sf <j>dg©0 ©8 S o ya, c»ad <g>dg cpg 
csds-cSofiaf o,a© ScodS o^ta^gsS 8gd^ aj© tadtsjSo yaj 
sS. 
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<9atf<^soo3s£) e^trf QQaQ A © rsSa 86b A^gcsca© G E « 
gd©3 eosfca. g s f e g G S « 8 0 opoOm sea" dOeca* Sgd^ cftflcte 
zads zae. s>d dtfca 3® aetofen. <ftfidb <?©»© eoa'SO JBBOC* 
ddca aQeoacacf eo®trf tsdS. 

S^gSMcaaf Qama a lzaaf ©«> {JaaoOaf dOu eo®c? zsdzn 
ĉasOza* <p»d e & d s & u eeuriDo gfi§ooG can ea»tacfbca cogsftfe 

2 - 1 OSB dfcOfi9•> 

2 - 3 8 a dccxs 

2 - 4 8 a C t p o 



03 SigCtJ 3®dc3. 
©aooafi ficC»6 
S<33 - GD4&Q) QlDOadO 

a>80aJ es>Ga> aka®ca. 

01. S d eSde'eoaQc© o^i strata" 

02. adOta* seota, ajgajcata* 

03. â e* o » se3se3 ,s3d 

O G § 0 actfefeooSzr© o^a? SO cad scoo d S sta©Gd SO 2 
cm O & 6 b gdfiaf ef<<ao 90 o®-efi eoa^Sora' c^S Ga> a d 3 - 1 
0a> d^eed cfsi^SO s^stasGd dflaa»taQ gSSdj<fO eftaO 880a> 
csd a>®o ©afat. d§oj e^gOtSaf «pcps doom S 6 s e c da" tad 
©ja«3®af <g©a> «paf^®0 3 0 o a>Oo rata ©jS s 3 . 

cptsi o g 6© aided eo5 ®$af 3 - 2 d^osd <?ak;©0 Sgdta' 
coafea. s® oqtoo da? tada» ee< ®®ta c^-c^osa' ©too* c § d 

tagGtsf <stod eaocp ©afen. s®o Sg tadat 8 0 Go«fc Oa> deodSts ' 
g®odo cpsJOo^ S5s®af O^Salat. 

o® 8 g d 0 4 - 3 Oa> d^osd ĉ taVsGa* esrte/50 5 cm o®€J 
JJ© o^af SOcsta* o S tad ©afcn. 3®8 ? e S tad ©AFAO 
staGOdOc* sqoj ® dnf tad ©afa». dSO oeogsOaf oodoo ©a 
©jfi s8 . 

3 - 4 G o d j o s d e^ta\SGAT flpafq®© S^gaio deodSta' 
aOoO o 8 tad ©afen. S^goisd §ga>0 $J© ajeta* s o s c ^ s O d 
oScafiaf exjGo ©aia>. 



S^gsxaO caSSferiD g e t f 6^sod <sta©Oedsf eoo>d«oca ^ j o s c * 
6de»te>. cfeacsSo' a O e d dtsf <M»s©dta Sgd eftSefoeaf aw; a d 
geznrsf eracOdO s>0 acib 8® Sjgmca g®o)ote). eaooqataod 0 
S j g m o 8®§)«S o g «pa toSctev Sjgcxa t»dtS{e©» esrfc® q^s 
com cojfiaO. 

S^gocaO o S rod oosfcio d'coca'Sra' SOsca" g©» 8 0 i s i 
GC.ata©0d Sgdj t&Go tad ©s ta . 6 8 0 £ors)d-«£> zads^eOs) jaogcj 

i 

3 - 2 © a c^oca 

3 - 4 O o d t p e 
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0 4 «S)3&©£rf& 3 « s f a > 3 

Scts3 - cd«8o> Qaaoa&a 
d o S t s <y©03Ot» t p o c o r o o 

Sco© eats'Sca ©acta eats'Sca 3©© o80Gz»znca S o comfits. 

1. aotorsteieSo'B c>jS s>@ tooSe«):JQ ra^^ctsf 

2. t o a d s ' 

3. @o®Qd@Qd 

4. dSd OGcfeof 

zaoSeStfQ ta^cJeetrf 7 cm x 7 cm gSD-ewscs" ©adgomod 
tajS>§ 02 to*- saoo costei. tac. eoSon? <ftS raoQsQtfB ©coo" ©tao'do 
oo f̂t® ©Go cSoxi- o®^ ® ©tarfdo cosfev) ssoQeScfB cpoOcsB aecs 
OjS C3Z5)S3®fizr' CjZS*ZS> Sc3 gtg 2^23). 

s®® a>jSg ©e,ta ©fisznta© 1/2 cm c®«i Ozn cptaodetao' 
zaS)o 4 - ] C o cloaca* ^afaQs} eckjSc) sc3se^®3C ©Scats' 
©^trf 3ca3C3 cfeOD eostey <s>afog d o cao erad toOQo 4 - 2 0 ^ 
d^eecs" sees zaGrsf to©o ©caeerfsS©' ta^SS strata' scao<p epc©3 
eozsta. d a d rae S© sao©e3o*& ta^S>8 o8e? saDdon" ©d 
eoeogGStn' ©taod Q ec.e©Q ecooqtsod G znOo eora eojfi Sea y a p 
(4 - 3 ©zr> (^©ca). 

(jay* o g 4 - 4 Ozn d^oed ee© P, Q, R, oeo S cazn dOoznGQa-J 
taGo za3© loadta* taoafo. 

C3C5ta® d3b ©ecfeta' (S>jsi© Stats') ©eosi 4 - 4 cloaca" 
<̂ cs*Oo <ftS ^zrf̂ ®© taoSaetfQ ta^3§ ae t̂a© caS sadate>. ©& &rsS 
(jpSQQtrf c.ts"©o «7af©a' d3d O&dQ taoSeotfGeca' caS ©jdeato' 
©C3DC0 Cfjfi Qsrf^Sca. 



ttftsi aoQo&fQ r&ja^g oco 4 - 5 Croats' ^tafoQs> q&SqS)0 
SiQ3 S&tsi B&BJtSi. OO Oj-&«f $ » C 0 0 8 Og} CftS). 

d3B Oetfacf 8 » 0 aarffio o c o o^otosf 0 S g cotsfSo 
Doers cacrfSo 3 0 0 oSGBacxa So®s/ e®® §ooQ Sg ©8. d 
<?rs>d caS^ora' zftsarrf gGo m@, Sto© aazsTSo S©s3 ca raffias 3 0 0 
<; ot50c5ts>050 S o ®jfl ojG eotrtGo e^trfoO 8g©s>. (ass's 
oSGSom Sg ©m eOsis* <p©doo <; eoozn co^d ^Bfoe®af, 8 8 0 
eatsffi goerfĉ  cOoa* aasa*8 gcsafc; 3 0 0 oBOOasio S o ©jfio os ) 
eoog cpc.«oe <9®3&axD3<Dsfo>© S@0o. 

fff H 

K H 

4 - I Q o <3\oo 

AS O ŜTO 

4 - 2 D o C$T<SO 
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4 - 3 ©to dtpcs 

4 - 4 O o 3t©« 

4 - S St» &ipa 

14 



05 <SC3^6® @©3®©C3 

©eooafi FTCOAS 
eatto cacra ft&s qocoo 
c S k S s s q Q z o o o <pc3tstscs 

eogs^D qscftsfS® esoo& ô/ 
1. o d e e$C sod®oc3cs tgoatssStsJOo oqtoo 0399033*60 8£)z»o 

t§C93ZtfS)Z3 OS) epfffc®. 

2. taooOOc t § O 3 0 . 

1. 25 mm (cecDC* 3/4) ©too* 32 mm (qtod 1) 8«to®K>ca 0 6 a 
detectte* » e t»iSiC?eoJ - ?® 30 cm 

2. <g»ts v)£,@d SgdO co^eeos) g®o<£ac3' dg® gofltrf taos 
coaf aofi fleata" ( o 5 e o gSs^Sed' QTSOG SOta" taoa e o S 
otaoo © a ®jS ©8) 

3. <j£>a c o aQStae* S g 3 o iS> ie ,cffl' 

4. 80*00x3 eqtoo g g g e^B ©e:te> tsdzs* 

5. 2. 5 cm o®«S %® <fi& Szyfc^efd c^-eS fifioozs* 

6d<z&isi specs' qeoBtrfad StftaSeoo co3 o®3tn ®a>otStrf 
gtsta dg® gats ' 1 cm ta* o®«£ ©«£ta® cpjS ©oS ES03 GOCfoi. 
otsJ s o a ' a r s co8 ®$a* 0.5 cm g ® ^ © ^ ©ax* 30 c?g g©D«Sota 
©too" Sgdta* Sc. ©stev 0®® g s o a ' a ddeeJisi zn^ed dtsf 
stagOdtaO c^atf ©taoO qftOSota' ©oo 0 8 tad ©stay 

dOjfi ® aOtsf g ©otrfats' e©o> 6 0 toB ®$trt Sc. d o t$©0 
ta®S tad o S azaoO SdOtno oocp ©atei (e®® ta®S tad «p©0 
gSSSots* 0 8 ta© »jt3 Otn ©co sooO tao3 ©taoo o^fi tn® 

15. 



OQozsf eoctos aS). 8d©zao t»©a zjj©0 za© SO 5.1 Ota d^oed 
oBi* ^ d «f[°-

specs ' otozs eta©Od t$e 3 g » t a Sao 8d0zno <bo©0 
q ĉtei (SdOznozsf Ojg etasOdza' cp»d Oozao c^fi zn® SdOzrxa 
©ozaO ezadoo ©ozao qjOzsJ tad cozrfzn). z»©o <g)OaD ecotn 
SdOzno znjOza OO©0 szadozsta (1 Ozn Saote oOoza Seafzn). 

SdOzno <aOzs© eoza 6 8 8 eoztfazsJ c^tstetszrf zaGztf 0.5 cm 
8ato®oo ofiza Sgdta* 5 ^ OSFTA. 6 8 0 6® eozsfia 5 - 2 Gza 
d^ead oSSJ SJd O g JFJTA. 

8d©zno za.gzrf ©Co <po©0 Oj8®0 too $o©0 0 $ dcca 
s^Ozs oo©Q £>jS®0 ©jS^tsfB® oqtoo 8 d G a d eg ©jzsfcaO 
e^Sed gSocSed ® SQSzacf 8 y S ta^Q^deta' ooocp SzrfOjta'd 
eftt&GdtSzz? ca6 tadzsfcn. ( 5 - 3 Ozn d^ots too 2 Ota 8ecft» oOota 
SCtrfta.) 

aoo®oed oeoe ata©Oedtrt dec cpog a>eo tao® ©jGjtsffi® 
caqs» t»©ed oeoe ata©OdO 0 8 za© c3 aotrfazs' cftt?© o^dazozn' 
^ S)Q8tae* 8o ,3 tajS^dCOJ' ooo^zrfzn. 6® 9 g 3 tajS^e'C soa to 
®z» dep S S z t j 8-&o StriOjnfcf c -̂eSoza* ®fflzrf o o 0 6 za© o^zS 
®8 (5 - 4 Ota d^oo oo 3 Ota 8acri» oOoza 3ezrfta). 

qui 8dOzno § o o tadOza SO d©o qdqo ozrtezrf z»©od 
cpo© SOaza eta©©edzrf 9 0 flStatoKfio tadOtrfzn. a®® cozade&o 
z3o® eoodoota* so* otao* tad ©jrz*&®© za©ad $o© aza©0d0 
a O d cfjaozs* $ z»©ed ê zs'ez&zrf Sgdtrf c. ©ocjzrfzn. a®® ojfi 
8 g d 0 ZA© tajSje'eof o S tad ©zriza ( 5 - 5 Oza d^oo). 

© c a d © C3t)C0CJ 
1. a®® tfcao© S5»6ed tfootaoSzsiOoO o®oza aS. g ^ S ^Ozrf 

JJo zaQzs'taQ zaSzrf ogtriOzriazrf ^ a® oo o®oza cozad«ooz3. 
ZN©o deo t$© ®3o 8 d 0 z a o $o©0 ep$®® <* <ftZ8©» 
SOzno qg SO <j 80za 80zno OjB SO e, eozxJOo e^efca. 
d a d ® 6® edza© fioo eeo c^zgd Ozn SO oocp e^zrfzn. 
^o zgOza'zaOza aoo* SS'doza' eoo* 5 O 8d8® SOzao c^gadzrf 
ooep a^zrfza. 8d0znu o o © 0 za^ za© 5 0 5 O 0 ^Oza 
S^zrfezrf «i 80zno zSoo 3 0 o^oĵ cB zadzrfza. 

2. 3 ^ 3 zajSjde csSza SdOzao zneed o o © 0 ezndo^, za©o 
d>Q®d S3o 8d0zsio <go©0 cec?zn SO rfe« c^zgd 3 0 ^ 

16 



» j Q t a O t o e © e o d e m 8 0 ^ decs S g S r a ^ d e a» 
SdDaxo qaSa* <g>»e d o 3 0 c, aosiOofcn. d® dew 
coeo «i® S y S •SfSje'e ®©«f O^e^tsfeOo 3 0 c, aooiOo 
aqate). oso* ® m&od oco© et»G0eda > d e o epog SgaiO 
CE>C3 SO0G9BJ 3 0 c. sooiOo eea ta . 

8 y 3 a^3@ aeoO o e o t§oo t a d o 3 0 eeciOo ©$afcn. 
taoaO oof ^o»0ta0 o©«SBf 80aa O o ©codg 3 0 eosftft 
acafcj. 

(A) 

( B ) 

M r 
g oorrfeazrf 

araeOd 
5 - 2 0a> d tOO 

5 - i Ota d i o a 

das Ojd® 
(aooOo) 

5 - 3 ©a d t cxo 

17 



63)6 fyd® 
(OOAQCAJ 

1 
J, 

7 
i 

1. fi eoate (Sgcij 1 Q) 
2. 8 ooafts (Sgc^ 2 Q) 

3. 5 aoatao (Sgtfj 1 8 ) 

5. defac&* o c « 

I 636 <s£a*6 

5 - 4 S o d t o a 5 - 5 O o d t p o 

I S 



06 g © @ e s > d f Qi& © t & g ) 

R o o t s ' o o * « 0 . 6 9 . d . «c^Ooa) 

539/30 g a t e c ® *»d 

1. G©» s o s t a t s 8Sca A * 2 S ' 0 0 8 0 3 d ® §caoao3o*0ca. 

2. g©» 5>eca gcsoo'cSOn' raoCo ac,e» QOOCO ©{JSJSO e^S 
a©. 

1. 100 cm x 10 cm g®o«£ec3* ®{Js> ee. »*» tsOcp&us' 
(ocodoGa ess) tsGcpS 8 0 aOdcaa* ®0 cSnxa) 

2. 2 cm x 2 cm g®cxfiac3* aoQ<33o*8 a^ag 4ts* 

3. ©^gca® 

4. 8 8 C F 3® 3 0 2a" 

5. dsroef 3 d a ® § o S zSS®3 oaoep coate» dg® §fi©af 

6. epcoee* c^-eS* 6 8 0 0 0 * 

7. 2 cm x 15 cm g®o-execs' a3©ea* e 3 2tsf 

8. 20 cm x 10 cm x ] cm agSo-eSeta* ®ag G\dGts! 

9. a j d ® ^Erfsaaeeo* g®D<SoO o a o * a g ©face's 3 ©do^oa* 

6 - 1 Otn d^osca* eeJOo <ftfi g®D-eSoO ooi oeodo SgOa" 
a e o eooftn. So* $80goV djeeca' <;a*Oo e?jS cpaodoO 3 8 Smd-eS 
et*8^§ a d coetei. $jt* o g So" 98 S d s d aOcpS S5®o ooatev 

6 - 2 0 » d^oeca* c^eteOu* cp*r*c®0 aoQsotfO a ^ 3 g 4 of 
a o o eostey t30ys>d eoS ®jc. qdeaeznafeDSa"* Sgdj a d eocfcn. 

ggjrf a o o eoo* aO^oSsca' ®j^ eeojatea' ® 6-3 0a> c^osca* 
<;a*0o %i& cpzrfcSO aaQ ©StfS a j 3 g e^aa* ©coo geCzrfo. fiaf 

19' 



$5 Sided tsoQ&ScfS taj3jcfe0 cfooirfm Oza sjc^ ts&cpScs 
taezrizn. A, B, C. D sees ©eza^g tad «ft8 § g »z»d «ftzgd ô zsfeaO 
zaOo dta* ezsoO 6 - 4 Ota d ^ e s d cjtrfOo <ftfi o5JJ d® 
eza©Od©eO c^ta* o a add <a85 2 cm x cm zaoQectfS tajSg 
o<;ta qeOtrfza. 

dSO S 3 ozad za© g©° eozsfeo 6 - 5 Ota d jood t̂sfOa 
<8jfl cpzaodoO 86©z£j «ftza. 

9 £ 8 ?®tStrf gza* SSe* 3® 3 0 tajSje'cof zaoo ozad tad 
c^S g©« oozsfcaO ® $ Ota o d ta3o cozrfza ( 8 - 6 Ota d^eca). 

(ptrf o g za®3 tad zsoBeatfS e©8 ©jijzrf ^£3 8gd L S d s d 
csOo g©° ©ozsfcaO o S zadzrtza. e®8 5J z»8S tad g©* oozsfeaO 
oeco ẑa* oco za'Jza' o S tad «^zB®0 cftasOcss sQ. t a 8 3 ra.ed 
o^etaeOd 5 cm o©«5 SSe* 3® 3 0 za^3§ o^zaza* zg© 
dtjGjrfza. (6 - 7 Ota d^ocs). 

6 - 8 Oza d^osozrf cjtrfOo «pj8 oBJJ edeets* o 5 a^otaS 
8gdj 8^ eSDoooS ©za©0d za®o ®ag C^dcO 08 zadza'za. (aza* o g 
g©» ©ezsfca 880* 3® 3 0 ®8za* ©Sects' ©S ©qetaS dtjOzrfza. 
za®9 taed o g ota©0d© 3 ®do*ciu> 08 S^za* za^ Oza o d o S 
zadza'za ( 6 - 9 Oza djocs). 

©60 g©» oozsfca zsdtajoOza 5 0 6 ©ddqcs o8za za®3 tad 
tadzs^eOzj} cftta. 

Q e d ^ o d ®Osod 8 0 o^Sza* oSScsO flpoozrfza 0 6 - 10 
Oza d^oed c^tsSQo c^S flptaodoO otaO ift-eScazs' o 5 zsdzrfza. 

©Stfc? ®oo8za© o^za* zaod SOaza aza©OdO 6 - 1 1 Oza 
d^oed c^tsSOo cftfi ©5JJ dazae" fid ode] zaSS oqsoo ocsocp cotrtzao 
ggGzsJ Oi& 8 o o8za ^ t g d j d g c^«So o S zadza'za. <gza" o g d® 
cpt-e&od ggOzs* O ẑS ©zaoOo Q edc^csO o S za© cft-e&ed dq©za*za. 

o®® o^za* tad g g g JJcoraO zseo 88c" 3® SOcaza' zg©0 
ctjzgd zadza'za. 6® 3® 30ca 6 - 12 Oza d>oed ĉ trfOo cftfi 
qza^SO ®ag S taj3je*e ®=» o S zadza'za. a® o<;®3 ®j3 za^S za® 
zaad &i& gDDcaza' gggca. 

eozadeSod g©« sozsfza g©eoO cfdesiza. 6 8 0 6 o ssdzs^aQ. 
c? o®«) ® ta8S zŝ dO d®3zrf0 za© Q sdo^o tadriSjoQ. dSO 

.20 



Old tsd 8&e* 3 ® aOcs zge caeo ©toe© ©@of n>d8. 

a®c» SgtriDdcats' rs€ 8e£)tnc9ts' S a o S 5 ® 0 ©®om «pOc3t3oefi. 
a®® geQB®© 6Q eooSouta* ?§OD tadO® o^esw coecao'eo a O 
COED a>jSc3. 

o t o a oqtotrf cprsodad1 gote) 8 g t » © ^ B o n f tsdctev 

1. g s » s o s ta t s a g o eOsjB" ta®o5 0^£) ©qeoo sooep cos a^fi 
C? ( S g a f (J)^6OE/ t a d o <?<;cod Sdaes* 2>g:rf s ) 0 qotaaS 
*J®JO®0 a o o § tadtrfo) 

2. geeeo' aScou, eoo-eflQeca* SooraaSa*©© e t s e d S aaao* SCODBJ 
tfl& <;? ( 8 g a f agatea* rsd8s> 85&x3®d acaog © d a t a ) 

E u 

—2 cir 

6 - 2 ©a> djpea 



ts9S o d 

. a®ao 

6 - 7 S o dtC3C3 

6 - 8 O o d t o o 

22 
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0 7 o i < J @ £ © e s d q * 

©zuoatS 
©Qa cacao «&OB tfocaca 
d>«8t» cjQaaoa cpcsoocs 
©cod©*. 

qzjjzaacjca coo cpzyjzaoqca 0®0 ©85ca gz§ gOceszaD togzriDD 
?©• . 

1. cpOodza ecjzazaO ©S zae g dagOta? (100 cm o®«S ?co too 
50 cm e®<S c ° ) 

2. ©Sets' g e o f 8 5 0 za^cB 

3. sg£to dQodQzsS z$djg Obeo 3fizn* s d i g 2ts$ 

4. 5 cm e®«£ SJco ©®oza g®o«»©d caza£> ozgdj 6trf 

5. d3d co® dOeocaza* 

c3 dogeQ cO ezasOedS S d d C 80zn csd ca8®rsf ®G 
©JO co©o CDzriza. cazaG ozadj coca ecoza 7-1 Oza d^eed od% 
StsiQoJGO 6tsf eaocp cozrfza. StrfScfea 6 ea&ozn <̂eo cftS cacoeca 
S^Sza' g J9©C 3taf S o gzgea . ©SO ĉ Szrf dzSezaza eOznd g 
®2rf8e*e3 J3®C Szs" c o ©z$ca. ©®aza jas>et3za ©®Dzn tsdjg 
edrfgOtsf S^Szrf 83zn e d cazaG ezadjr ®a zadje'ea? eeOzrfey 

®zrfSe"e3 Stae'e ® &a$Qc zadza'za. ©za^ ® r a d g e s ? QGO 
C®S ^eaoOO 253c ezaoco^deoza e d eoSza" ©cfczrizn. 8g Ozn e<̂  
za'Szsfeaza'za. (Ssa ©SeoOfiza' 80 ©®oza zadjefeo o®-eStsJ o ^ ® 0 
ed®8. o © § tsjdjefeoQQcf o (<$® Sta Sza epg Ota* ® ©^O ẑrJznD 
o ^ ® 0 [S tad cozS. zajOsa cpog eqO ẑrfzaoeccf o\<^® epg Oza 

24 



«a>d oegOjotewoeo* OjS ©8. aGted &o Odta* fig 3 tSQo 
S^DQ aB. datos* § 6 a s c u ® ej€ Roots' r a d g e s * Ot<Vsc.sfes*? 
s^a ) . 

oeoa aqeosi ca tac"© too gcQO® <ta8trt ©•acsoa©' ®00®0 
©iQaoo 60o etstfCtb eras* O j t o ^ g O o cfySa* caotaSetoOta' 
eSeeocaOata. qocx^ca 8@Sx; eGoa! qak^ts® ^ eaotaBcfcOO 
o®3o£) tad © a ©jtSca. cfgsvxjca Oofoaf dOoeooSm zaSozn 
ca«3»>a ea®os> g Odsj o®-&. (dOotoaSta ta$oa> ca-dsaaOe 
cg-eSotaod ea»3K>a flpj8 Oda, e. cpgooco aQ casta e®ajtn ^ 
oetao eoo 3jac*). e®8 C t̂sfg eco'ctaQe ?© ca®oo cTOoeca* 
©•Saoa ea®38) aB/oeeoQa' dtata, 3 0 80 cpc^d^o cpaotao 
ol<<s<. 

a®8 ^ otafltrf cpetntsf oeta'Sca e 3 o ©0*03 <jydj a®3s>0© 
o^to^g ©S. e^O^stao ©tsffica Q3>O ©fits' ® os®, D^oiowa©' 
©tsfSca cpg e8 . a® &uo0 tao Odts* ® g 8 0 0 a » O o cpydj a®8 
^ Ojeoj^g a d © a »jtSca. ©zsfSca ea®agVeSca Oo'eo' aafaO 
©dad 3 0 $ Ox»j^g ta© ©jfika. aO c. ocpficata ©taffi 
o8-c&)®ocaza> Sow ©za*S S^SSza* Sg e o a O o 3 0 aeafS®© a®ca 
ta£® ccpod€ncazS. 



0 8 C 9 o c ) G 9 t s > e s & s s e s c s 

9 & s <aon *>Oa tfocaca 
d a d © q&x)oa> <potat»o 

1. es«0»za Dodo ®l8dC<s®za' gSXSozss' 3 g t s s zojtS 3 0 . 

2. o-Qzoza Qodo ©8 QSODCS etj}0 »©<3bO O o QdzaeO oScocs • 
ooczao zss tojfi 3 0 . 

1. zszS zatogOgaf ccoCjtn q<; SgzrtQdozaod S d Strf ©razs" 

2. Stn* detsf ?a>© OOo 6 cm o&eS ?co 0.5 cm 8dto®wo 
za®3ozsf (<s®8 dta* azaeGdt3{ ®zao s e a ccf o>d oca 

g a p ) 

3. eecto tad ea8 zS5® oqtoo g tsjSjetezs* (10 x 10 x 5cme®efi) 

ScfzrfGdotsod Szrf ots ocoza dfl ez$e o^zifa <jfi6 tad Scam 
o^dea* «jS epdcs tsoo (&0zsf tadtriza. 

8gza*Qd3taod Sta" oza caStgdj otaaO oa£ O 6 0 g eecfco tad 
®a dqOzrfza. sc^® c^^Q ®a o®® 3gza coS ©^zrf 88za csd 
es®z§ga zadza'za. a®® oSzgga czsteso e*»^§ zad acoza. 3gaza* 
«Pjtad o^zs'eaza' za£)3 e®oO <^«kdza> ®6zrf a®® Qtstoaed c? 
eOaO azadjOza' « j8 zadza'za. ^za* Sza* 3gza 8 - 1 Oza d^oed 
083 £?d Ozj} «ja. e®S ® o Q b g z s { » b o OQo d o ezsizrfg ezaoO 
saQo Oadaoza* e^q cozrfza. e®® Oazsfao zg© ®jd <afi8 ezaoOo 
o®3za azaoOd ^soeaozaO a3cp $3 <fj<; cozrfza ( 8 - 2 Oza d^ou). 

Cfrsi £?£>o Oazsfcaed SO cê zn e<^ dta" dzs* <ad ôco* 3geza* 
8 0 a eza©0d ẑsfOo aeogO zaozrfza. 8 0 a eza©0ed c° ozged 
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QQTSS $ZSSQO 8 0 a Dante cs %@ot t aoo ta . e® ocjtro gOeoa" 
SSozs* aoacp cootey $o" o g ozgsB SOaa eta©05o' $8>€0 oOo 
firs' <gd crsfOo qw»a 0 8 3 o oo* o*sdj o©o ©ota. e®® < p o 8 o 
30QisS o®CS 0® o^eecf. «®oc3* ft® n>6 8 0 ©geo* oz$e O'taoOia 
a e taSOeoaf «©o" %dOi% <fta. ( 8 - 3 O o d^oo). 

g®e£ qcaiad coca ©W, C D S T E I 0.5 cm o®e£ ®BMS ta®3eoo. 
oqtoo e®3*06 A S S O C " •dolors ©do^ rod A* (doodHf tsdSozs*) 

gO c. e u 3 ^ 3 osa to^B) «0. «® tadf io dgoo* C ^ O ©Go 6 cm ts* 
o ® « o ^ts* S o g a p . (lcm x 1 cm S e d o t a ocoo* $ 0 a g aroog 
®Oss <NOO* at&eOdO otDO t̂rf CC* » d o e<. «a®3 ^•eSoto' a^8s®c? 
gO ^ <a®o oocp © a to^a a8) . So* Sgeo* n>®So ®a g®-0oo 
S o ga, eax3o* dtjg® q g o $ a s ocos^o* ccf a d S 9 o g a p . 
e®® a®3©o* CE* <w»3© ®ta©0d e^Cfe© C®3 0 8 8 o so" 08 
a d © 0 * 0 . 

C D 3 © Q > C 3 

So* Sgezrf 80am <sta©0d oioaO 8 3 o OD 3 g o ta®3o ®a 
iodjeOffi* dq0cte>. c ^ O o ec. ^Soo^Sta* So* 3 g o iae 8 8 o 

CiCfc ®» » 8 tado"o. e^o* 8«rf 3 g o g®«£o ©o, c^a. aOa" 
(gSoo'c.Sta* cafOo'o (8-4 O o d^oo). dS© agao* 8}®«£ eS©o 
eOoo* ©S CJJ8 DQTSIM. e® taodoo oqtoo (giSoo'c® dtafio" o©o* 
e © o B)®(900 > 9 8 0 0 ^ ® o»S:»G ©jB zado'o. 

59®-«So O o 3 g o OQOH" Soradj ®a SSiadj ©eo 000*8®© 
QOCQS O®, 8 0 a oaarfcoo ®a 8 8 O d^o epJTjo'o, o^So® cpeOo'o. 
dS© d o gS-cfio O o odtaooza* ©8. 

3a* 612 

8 - i ©» dtoo 
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tfpi CS «8 

8 - 2 ©tt d tpcs 

8 - 3 © » d t © o 

4 4 

So* dts 

8 - 4 Q» dfpa 
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0 9 © e s ^ f e © e c f Q e s f a f o a 

5 8 0 D0z8 ®@vt qOecats < £̂3 zadza za®oza ©Otao* 8ca 

1. 10 cm o®«» 8rfta®»ca cfjS, taO ose* §8<a o 8 a 10 cm 
o®-«£ cojf i dQodQzs! aadaecata* 

2. ezsGOdza Qgdts* o 8 a cataQ zaoza fionf me zajSjcfeza* (20 
cm o®-e5 ?coj£3) 

3. 20 cm x 20 cm x 2 cm g®o«S©t3' e^8 z a^e ' e s s ' 

4. ficanf toe t&i&ic'ee' 8gd0 co^esoza 1 cm SJco § 5 8 8 cft̂ Scaza' 

5. 8 mm x 8Jiimg©o«oeca' tae <;da-e£> za^e ' e ts ' -

6. 8g taOcpS ta^a^c'cta' 

7. S^gca® 

eScfaeoca* ozge OsO 1 cm cpdcszs' eô <3 d§® zaoo (BOa" 
zadza'za. gSsca* q decs' ® 1 cm cpdcaza* § 3 5 Oza so* dg® taoo 
cpOa* zadza'za. oacJaeecs' 3©qS Sgdzsf 5q §5S8 ^•eScs ecaocp 
taozsf oSca eScfaeoO SOfiza* za3o 08 zadza'za. e^CfeeS o^afaza 
todo* za^gSza* zaoo zScazB* oSxsd aezaza' ®za©Od eie*eO e ® 3 0 
a<^ Oza scs* o S zadza'za. gSscs" za^g 8 ccd 3 § taO^oSuza* epeOo 
gdjcfO Gozrfza. d S 8 0 a^aza" ®\<;0 ®qzsf gBza" Sg zaQepScs 
®a ^doza zajSiCfe seOafza. o g 0 §8ca ©Oo'aetfO 08 zadza'za. 
(9 - 1 Oza (^oca). 
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eetadcSca e@c2o ®za zaoo gBcaoeedts tSde& tacjSacatsf zae 
^(5o«n z3j3je*e ®za OjoOzrfzaO ocdDo ©doGdfiza za^doto StsfScs 
®zaO eSto coin's). © i d e ®9©ca0 ezadoo za3o Scats' o 2 o 
za^eznca tad epeedta a b a t e d ©Oca jSStawSca zadzrfey zaSozaca 
zaOzao ©Sdrseca 8 0 ©Stn* 8S> axjSSad taSoza ^GWO z»8zri 
^CBOOO e®3> Oza zgdj §6ca zadzaOzrfza. $ta* ©g zSozs' ©3ca 
taSoznca tad taSto eStfzaeca SgoSza* S 8 0 dOd ccaozao tad 
zsd«coOe dOd^oca S8zsB-efca zadza'za. 

QOzSca 8 g S q ©oQ@ ©"zazaed c; ©cp'estsfcs'Bta eOz^OO <s®® 
eoo-etfOca eoocp coza eojtSo. GtjdjOdcao®©' «8®zao cpzj}© OOza* 

ets»«S 8§,oX 0 o ^ ^ S zS8®0 $ eca^ca eojzSca. 

9.1 Ota discs 
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*° -?3d> S®dcs ted© cJ&®6 

cscocsnd ©SDoarS SqcToc? 
<5©8 <30aS &)QB <foGBG9 
dotS© (fQsioa <poa>o>ca 
d o o d a d . 

1. 3 8 0 QO-eS ®cg Qo®jrf ©Oznaf 0b«6 c s ^ c d 3 0 . 

2. 8 8 0 Od-eS 8 3 0 q g o o a O e O ®g s>€ 3 0 e Q o d Od<£ 
O^SCTO 3 0 . 

1. SJgcf ®©B Soots ' . 

2. a^c tec t s 8«to9too (1 cm o®«£) <ft8 15 cm o®<£> %<D g 
» d j Soots" eto3* 388ts>c* deoo'ts* t»®S moats ' 

3. 1 m o®«S c> H^C* (308af) ts^Sg S o o t s ' 

4. 8SO 0&e& 3®G t»Ocp8 eeoo" eOojn" 0&e& tsOcoS Soots*. 

5. 10 cm o®«5 8tfa>®eoa jfjfi <g>zao ojS eigOgs*" (3 mm 
d e 8 g B ) zsoo oaf d g ® S o o t s ' 

1 OOOC5 

Ĵ ge" eoSQe Sgdj 8^sfe) (Sgdj, 0 0 0 3 cos" g Jsd lQe/deo3 ,n' 
tsSSOe S«ft»®eooO OOo dGe*eats* Sraoe 80 0,08) (10 - 1 
d^oo) . 

2 dcsSd 

8 8 a i ta®Sota cpQodeozrf ^ge" ®C.o a^gd-eSsotrf <gOE* 
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3 SoQd 
g t^(5j0c/effeorftaf ta®3©e do* atafiOdta a & etSOgjrf ea^g 

dg® caS a d a t a ( 1 0 - 2 d^eca). g ^Oe/cfteo^B* ta®3©e SCf 
©j© ©CMste> ( 1 0 - 2 d^eca). 

4 8oQd 
g tsjd/ca'eos'tsf ra®Sca ^gcf sajSsca'A too B 8g<5j tsj§trf CBOD 

g a d <P© etae©d C Sgedtrf 8©a© ©stei. ( 3 - 3 djeca). 

5 QcsDd 
atB <3jg dg®Oe o^atea* 8 8 0 ©d«£ taGcoS 8 8 0 

cpgeofflOe© flfe©»**« (10 - 4 d^ota). 

CD3©©C3 
g tad/caaooof ta®3 ca3cf $d&3 tadtaOo g tadl©e/ea*eedb> 

ta@3©e dS®© C3ee3*Oste>. SJgd eeoSca a^oi otsf cpafiirf qdea 
e©si cpfia* qSaf s^ed staG©d <?cf63 <Ptf. gjtfjd tadofcn. SSdca 
tadts^eOcj 8© g dg@©e ©&e» ®g 8 eOsus1 ©d«» êa* ©8. 

1. JJgd ©©Sea ©©gO© dSd <pj© ©ax* ©Oaja'dGjo1 <satsS&®ist 
tagOtsf ca8a (©3g, ©c.o® Ojfi) SGO© ©too* eoo8a ta© ©jflca. 

2- a « e t g dg® ®0»,OQ epjgSfica® a^Scaza* ©too" oOoa* 
cŝ K>jd@ ®ê K> a^Scats* sax" acaocp © a ©jfica. dca eStfd© 
<Pj«Scata epOodecazrf ta®9 tadra© caS tad © a s^flca. 

3. dg® g tad aGgOQ cao®3ts)» o^trfeaets" g© c. ecaoco © a 

10.1 S o d t exo 



10.2 ©to dtpca 

/ 

10.4 Q » <3 t oa 
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IL M»8§efae3&> <SS ^ 6 

GJQS <aaw dads <f°C9c3 

1. Sgdj « w g Oft GtDofysi ®o <^g oadtiGStn" <; cpee^ts 
fld<£ odaOBzatacs ©8. 

2. Sgdj zatogCza' <a$>8®c3* c^S GdzaOta gSSSScs zatogG 8 g o o 

? d ©e. 

<f©OWJ <(. 

1. cSts* a g § <i SJSza* »a o©8zrf OjB § ^ cozaza§> ssoSsd^S 
©©Octets' (11 - 1 Oza d^ocs). 

2. 88Sg zgzn Bgd^ zBtogOzs* 

3. Q&B8i$®13& 

4. 886013* 

5. taGcpS ca^ag 

zaoSsSo® ecS3oc3* e£) 8oza zaoo <j>Gzsf tad ©trfza. $Js> 
o^zstoza' » 6 S^za" taoo 11 - 2 Ota d^oed o8?J za®o coza'za 
(eeOo cojzB® GQoza* g g g S ) . <j>za* o g 5gd\ zatogG S d d G SSza 
©d (^Sta* O ^ o ^ s a 3®0 83za s d ) 11 - 3 c^osd o6S> 
aSza'ta. 

^Ooza'c^zs" qdCo d t o s d c^zsteGza o8c? 08 tads-fay 8880 
:g€G za£cp8 ta^38 3® <9.8 tad ^Szrfza. 

eo£>3a cg^SoG Sta" Gtgd^ zatogG ©e<a 3eafzn. (gSoza^S 
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<£CfC Ofî c© *8§«J acszrf. <J gfiSSdcazS c» azalea". dzajtStn' 
ss£)<p8 a8z» 8880 s>dsfe>. 88830* tsÔ >8 ĉfeQtrfzno oes* 
oooza*. 
©safe eOooi 

1. zsoQoSo'B <s©39 8cazatSzn* <DSotrfq® ô S szaoOo o®«&Bf 
cSzrf Oozriza. za© $ so3So ffjrgeza tsgooO aoocfo zS8e®s* ©Co 
CMOOC; 980c ei®3- eoOSa CiSOStrf eo«p âzft@®sf ©*Od 
ĝ dcsza toofSGozs* 300 oza* tad s>za tojiSa. 

2. ocoza oqeozn* o-zaeta too §eQd® czaSzn* fivsooeco* ®00®0 
cŝ eaozn <3©o atacfdo ecoza, Ojto^g Oza cySzn' oozaSdoOta' 
©SeaxoOzrfza. (aSozâ S ê c'eeza' zn'zstzs' Oza cpeccfta tSd«» eo®to<5ta> 

g®0 Sgdj zatog© ficoo e»SS 0 odoOBtazaca Oza o^Sta* ĉ cfec? 
gfiSSdcsza* zatog© 8go8za* eosza*. do eztoza*8za, cg^c. OcfzaOO 
(ozad ĉ de©) ea®oza ozafi. <^Q eĉ cS ®9 <a5ozâ e9 gSSSoka 
e®8 ? szaoooeznza zad9ca. ^c*ac8 gSd&do eoazaza z&jtn 
zaÔ oS ©.Scats' z»3o ê za. tsO<p8 oggcs Ogdj© za§za* eoezaS. 
dSO taOcpS ®za oc te t s ' <ft3 QOota* oca* «fto© eosza*. 

3. SO c9®oza ©Oznza* <̂d£3 ®ooo fiS®0 8gza" 
ecaog zadza'za. 

11-1 d t a d^oca t a i O s d J S a o O S o 
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11-2 O o d t p s 0 ° d a n ^Oaf o o . o i a f o o ^ a s * t a o j 

W t e o S a f t ) CDJJJ o g coOSca £ d d ta <rgdi 

i l - 3 ©a C%XJ eoc^fid cw«flQc3 a»Soxa o?a» 
o o d tadood 63 (odd »Q) 
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12 qdts*Q d e tsncta 
Qaaoafi fica>5 
gcto <aos &>Qs fiasco 
c&dts qQaaoa <paaoa 
dcodod. 

1. q O a e aoOof lo ' ©t©c.o g S S S S o . 

2. epOac aoOoflo* O g e c o g 8 9 9 3 o a \ rsoCocs' Ogao qdoaf 
<jod «e5®3o"Qo. 

<J©0» 
1. 10 cm - 15 a n g&x&od 8«fo®eoo o f i a 2 cm o®-eS> o s e . 

e-esS GdoGdsi o ^ a ©eoonf dQod5zs5 ©©deaf 

2. oodeaaas ©GoGe? taOtsf (Sheet) 

3. 10 cm o®-e& {J® ee 'eSs* 3 0 ajSjcfesf 
4. dad <n® d O e b o a ' (®d3e3ojrfQ seed 80 o©oo) 

5. 2 cm b®«£ o e c eoaea 'eSd ojaeeooa* coSeSo* a ^ c t e t a * 

6. fits' eSo'c'eooQa© o^o* sad^ ar^cfe*^ 

ddoecte' OSG'SC' ®iC. njOa 8gda" 8c, cos-Jo (12 - 1 Dm 
d^eo) ce* BMSjdj aOa" ©too* q@d agOa* ©too* ©So* d® 8gd 8c. 
cos) toffies. 2 cm o®«5 SJco ©StfdaoDaa-© a d j a ^ e ' e r a ' OOo 
©® coecfo ©aoO Oeefee* Sgdj a.©0 a?o* ©c^afo. ©®6 ? o^af 
a d 0©e"e *?©0 ©odo ©oo oo g a p . (12 - 2 © o d^oo) 

o g 0 Oecfac? da" ^odota* OOo dSd ©@ cpscfo a d a f o . 
Sdo* e@ootaf ®a d § ©oo©j©©o s d eada c^S ©SoSe" a © 
®a Oecfse" ©® ®t <"<odo a 3 o ac. a d qe©o eosVo ( 1 2 - 3 O o 
d^oo). <gfi5 cpdo ® c. oo® era d ®0 c. ©SoSe" aGsf a 3 o ac. 
a d epeOo eoafo (12 - 4 O o d^eo) . 0©e*e ®s> csooaa" esxJ 
©Ooa" o^a@ sxMDSOoa' ©exf a 3 o o^o l-2a* o ® o a o e o a * 
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ScaeezrizaO to5s*ov o g 0 6d@Qiei Oecfeeaf 80z»0 1 cm za 
a®«5 ezsoOcaza' 988 Oza sea* zaSo OSznGe* za£) zaoa «o8zriza (12 
- 5 Oza d^eca) <5o)c5 cod COD 80ZS0 ezado cpjfi 0®® cpdo ^ 
eJcieedza* 0©e?eO ® zsoo ceeOate- (12 - 6 Oza d^eca). 0©e*e 
003 Q&QQJeQd eScazsf ssrf co® ©Scats* szoo* seOo stooq SSoOzs" 
88za so* taoO do§0 caxp cozrtza. 8 0 ©eca 8d8s®zrf zaoOca 
t$®0o coza zojzSca. dcca gdOta cpzaodo ©toSta* Sdzad zâ <st5. 

$©za eedG8za* SOots* too a®Sza*0 Oza ®coza za© 
etaoO© zsoo gtSSecazs* so* 8 g a o c zad coza'za. e®® gzaeca 
taoOeca* csca'eSza' SOcaO cao tad 6QU gdOzrfzn. s®8 % tsoOca 
&6d 0 83<a gza, cpzad, gzScca 8 0 fazogza* 880za oo* ee'eo coza 
gzap. gz$coO taO zaSo c ^ ® ^ Oozaca <aOza> tS8e®za' dQca 
8dS®0 otog zad coza eojzScs. eo6 oOza* o®<£> 6eca 8 d ^ § o g 
gz^ecaO zaO a So cdo Oozaca <&©za* zadza'za. Oozaca goSzSza* ® 
^Ota* g o g 30ca ®c;tsO ta®o ẑ jc? oOfiza* ©jO cooza'za. 

tsoOca zagza* gd cftS Odza, oco ©co cftfi Qe*z§ <s<jco S>eo 
dOo aoazazn cpzaodca tB8tsibzrftn. zaoOcaO zaOza* decs dzaz? 
zaddza* q deca ^Ota" zad®zrf ^ OgzaoO sOzao' Oza 8 0 ©tecjza 

gdcaoeeo'taca© zsoOca qefeo tsoOca tod too caza gdcaoaQdzsca 
Sdcatsf ®za ofiza Oza 363* OQdOo 8 g Oza z^Szste'Cfio zadza'za. 

coiQ&a gtaa.- t 3 6 8 * 0 tats? tsoOcatsJ q g a f g&cscso e < Q «tao 
S ^ z a . &ad t » e ©coots7 <&d <fd& C o toj&&. 

ga§@S zS8ta«zaca zadza'za. 

12 - 1 ©to d tpo 12 - 2 ©tD d t p c s 
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13 ©©sad" 

Qanoad &§D)5 
C$CM0c {3CB8 ®3t>3 q°ffiC3 

Org oaoftd ©oocp cojrfte®o* g 8 S ® 3 0 e dOd^eo ©God zse 
to^S 3 0 . 

<f©CDC3 < t 

1. 8«to®roa 15 cm (<f«d 6) g PVC 30ofiof moo cod 2.5 
cm c » ©©deaf-

2. 18 cm x 18 cm a c tpoiBZ zs^3g 1 tsf 

3. Osjd 8?®0 oo f̂l ©eoia SB-doef 

4. ©8ff>8d ssOts" 

5. edcQirf 3 0 OjS^dcnJ 

6. (33(5 o>® too Sgtas* GO® 

7. OiQ mQ<pQ tbi&iG'Qts! c p g a decs 

0^8 mGcpQ t a r d e a * e®oo ®a a 3 o PVC Qsd<se8 <p<$ 
s^rs ®$®®irf cSftaotaod g®0 cod SEEDS' c^S tad coafcn. ^zrfog 
0©d®d ®$zrf s d e a a f 30cs 5»co8o »^fi Sgdta* a s » eocfcn. 
e t̂rf a e qdo-e&o ®a (<^5 ea^c3o ®a) PVC 0 © d e 8§raztf GO® 
®8zrf apeOatei. oca o 8 g o g 0 © d e g8Q ecooSJzrf 8 o cp x 
d 3 b GO® ®&tsi 0©d®d CO ea«&5o ®a 0 0 s a 8 d rs>Q scoops* 
83a) s d e?e©o Kjefiaf eô O GOOD a3 s t ey d3d eo® ®cSsf 
ede3*rf 3 0 t a ^ d e C. PVC 0©d®d 3 e q 8 8 g d 0 08 tadofo. 
eo® 08 Q o g edeSa f 3 0 o 0 cftg^g 85<>do ®Ssf «poga rieo 
P V C $ e O soo@o tadotei. s@ed S8a® ^ 05af Od do§0 a>©.. 
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Sd g Ooao $Qaf tad cots g a p (13 - 1 Ota d joo ) . OQtaQe* 
o O e o ca*a<3 to^CkstaO c&0 azado Ota t$dj decs gdQzrfza. 

^ta* OGtaScf oaa&So CB&»C«. <ftOg® a®oo ®a a S o 
OStaSe* oatfdtaO gg-e& esdo tad CBZRF SEAFE*- ®eS gg<£ 
seotsOO d o tagta* <soeza*8 « O a e cjOo-eSozs* tggtrf SteS 
^Szn ©ecsO. d* ©cje S»QO 3Sta «pad ® 8 8 * o o ©cftta* ©co Sta 
8ts <s©zrf zadza'za. STES g g < £ . taSooza' zaOo Oza 3 0 ooozrtS. 

aO aOza* ©co <aOa' zsdza 6 0 ©8zatae* ©Oco e ® a c 
to^OotsO dG. d8© ®aS" g®o<6 ® gg«nts > 3 d <;tS8. 

OGtaScf o O e o « O a c tojOotsO ota* g o g ®S>0, Q£O tsjOo 
gg-e&za' ^ tS®0 E^©38. aOzrf d e o <aDzsf tadta 8 0 gjo^S OOota* 
z§Oo ®8. 

1. OQtaOcf oOoo CzxTao 0 8 8 8 eto qOtsc 0 
8 8 8 qQe&oOtriB d o ®a o f i a Oza ca®oi&>d 
epochs ^doc iaoS odsOdazao O V w o g 
t0{&adza cozaodo 13 - 2 Oza oto 13 - 3 Oza 
djoGc aozriOo cfta. 

o s g ceOdcSoeOfi d o <pOac ^OoeSozsJ ecoo* 
oê Oza qOdcffcaS d o CXDT&C ^do^Sats* ecoa* to»8odza 
cozaodo e@ d^o o^ezazrf 07®jJ28 0 8 . 

2. Sgboc SOdota* cfjS ocorfgca cjdo«S a®trf ® 8©oe zaoS 
gdza* cfjfi ecoo'So <;do«S e«>o co t̂S® gtfzsdo, dOoao" ® E qStso . 
6 «gO ogdo cô za"®© ©9 eoz3)®o aoo<p <aa to^zSo. aO <; e©® 
«Gdc3o ectzs (dza® 1 3 - 2 Oza d^oo ®o 13 - 3 Ota d^oo) 
QSK> cojtS®0 e^Og® ©qzaza' @ao<p gdjzSS® OOo g g g o . zaoS gd 
zaSJaozrt ©Ozad za© eĉ zS ecocfgo ^do-eS qzjjzsd-efio zS8®Q o®® 
za®o aodcos e8 . 
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14 @ C 3 f ^ 6 © 85>£®d3S 

9 Q 9 c a a r o toQa qxaco 

d o o d a d . 

1. c n t a d raoOcafiei aotrfSta gS9®3> cs^®. 

2. cnfasd taoOcwa oa^c3 CcjeaoO (Otgao ejdts) ©to gS@9d 
apod C3@3rrf0o. 

3. a e sdo^ScaSaf 6 g Crr> <p©e3*n> odoOdaexa ( 8 § S q 

@esefe§ coD-saJete est?® 

1. 0V38 eSdQ (3 mm »c i»®) 

25 cm x 25 cm ts^Q 6 8 

18 cm x 18 cm a>i§ 4 8 

15 cm x 15 cm ts>iQ 6 0 

2. g 0 8 

codes' taG 1cm x l cm 0 8 rs^g caeo codes' taQ 

2 cm x 2 cm s S sa^3g SSocsza*. 

3. deseeds* SO 

S^zsStoa 9 cm ?oo 3 cm ta^Sg 1 G 

8rf»®eocs 10 cm 2® 3 cm ia-(S>g 1 3 

4. eft«S 

csjoef Srrf SSocara' coo !.o cm o®-«S SJco (gdrsjdjcs'g cfj-c£ 
ca® § 3 8 8 

5. ood<jaQB3 OGoSe* taGta" 
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6. S g taQcpS o ^ c f c s s f 

7. co®: cfccSgBOd acoo* 3 3 ©®ot» Gbcoota eo® dOdbota* eseo 

8. 20 cm x 20 cm gSoeSao'. O Q ^Be^tora* 

9. sc^eSrr' S 3 t a r d e a * 

10. tad OjcaC Stria 

$coa e t̂sfQ ®aj® g o Oceaoztf aOtod tad coa » j f i SO oetarrfov 

14 - 1 Oas d^oaotrf ^rsfaGm A 3 . C oto D orn gCosi azaoOd 
S S o o f i s f e®® e o d c ® taj®do© e®trf8ao. a® dta* dta* ataoQ© 
co^s) qgd j @Osi aOtrf 0 oetao ©eg . 

(A) 9 9 9 a o e d d c s (14 - 2 S a dtpcs) 26cm x 26cm 
g®o«oed rfeS ©5>o*S ts^Sg c. 2cm x 2cm «:»ta® 8 o S <; 
Coac3o*<8 tad ecos) 25cm x 26cm x 25cm g®o«Sed aoSSotsf 
oocp ooste>. ®©88ao* C taoGo 0 8 Otn o^ataa* 6 fid© o8©t» 
e^a'aa' gOSeorrf ©oco coa grsj «8. 

taoGo © 8 t a d o Oja'aa* 9cm 8tfta®toaotrf gtsf Sgdtaf dicG 
00)3*8 tai&i&ad to8 ®i$ taeo coafen. e»roadjO Bern 8dta®eoo ctjS 
ddaea'tf' S 0 « d e G «3dQ t a ^ c f e c f 8gd za,e© ©sfta® fldOo 
<ftddOQ8 ®£taf c?cCo C98J8). 

B S d o o S Ot» c o d a s ' d o Q oddQ taj&\d«d 15cm x 
15cm g®34Ssoo' Otadgozaod etaoOotsf taoo ijGtsf tadzrta. o g 0 
15cm x 15cm g®»e6«d de8«3a*Q ©jSg oeo 88trf g o8 
Coeo3*<3 tad acotn Gajdgotaod qoG depots' <3 ® a ©oco ©ate). 
Otgdgotaod epOdeSad c& 15cm o®a> 8 o g a p . 

B fioca o f i o <&©S8o (14 - 3 © a d i p o ) 18 cm x 18 
cm deSeao*© ta^g 4af ©^8 4ta> 83a> eo* ©tadgotad cpOdcfi 
etaoSotsf ©oc,o ©atei. OjC$®© g o8 $ ocooo tad ©atev 
coded 8 3 3cm e®a> ©to© ©8©e®»J g 08 dogOtsf efttsd 
o^deaaf 08 tadatei. dog© ® a 3 g zaGcpS oQcotsf apsOo fido 
©za©o ©a?a>. 

C erodes (C5Q ess&cs) ( 1 4 - 4 Ota o\oc3): 15 cm x 15 cm 
g®o«Jad deGaSo*® ta^g ocetaS eo8 ®̂ <; 9cm g®o<Sed 
S«fca®eoeoaJ gta* ©adaotaod 8gdj aetata* taoo ©ate), dza* dta* 
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d<*Q edo*8 a ^ S ^ a c f i tpdota 6 0 Oazsfa 8©do cjtsfOo 3 mm 
o®«& o s c Lmm e©«5 ©{gSta* gza* ezsoOozs' gdo cpOza* tad 
zsotgOts* eSdo ajtsfen. e^8 ts^d§ dta © a dts o®88zs 0 a ( §) 
6 0 ' Oatsto 8 0 d oco addza e<l taacj ecjta d t s © a dta 882>o 

o g 0 ota" C(C*<3B» epdo edd^ ojafeaf a^za* tS8oozs ddd 
co® dOe 'oo StySza' cpacfo tad d ® a 08ta8c* taOsa* cpeOtrfza. 
d o d § ezaoO^eOta a d cfj^ CftcS^ g a p . cszazsjdjO aad^ cpdo© 
eza8«rf d a d co® epoefe etaoO d* © a arieSta* 9 0 tajS^cfeta' 
zadtrfza. edeQta* d O e d ocoe etaeOd Oasfao r$&D szndo szao 
oo g a p . aOeo* OGtaQc* tsQ © a c^fi ©zsoOed $ Oazsftaozsod 
6®o0 OOo <; dOd co® atoo^ta* cpae*o zsdtn'za. aOa* 08za6cf 
zaOzs* co® «poc*o ts© <s6% tsQ © a a d o a ^ tad cpcOzriza. o g 
0 Oazsfaotsod 8 0 d o O Oan&aotsod 8 0 d o ®8©0 © SSzn e d $ 8 8 
d e 8 add© za^e'e a d o Oatdaed 8 0 2cm e®za gBta* c^«S 
fiSoora* cooo G\Q ecjta dta © a dta 08 tad coafza. 8g8 
oza'taptSza' Qazslao OOo Sgdj S n o o t s ' 8c; ^dtstd^og eê eS oco 
§ S S 8 ®cBza* QiQ ac^ts ©tao ee© 08 tad coza'zn. zsgzrf s>jg cft«£ 
(aOts* tad coza'ta. ĉ za* tsoOed gg ta jft©oG epOozab. a©o e©83o0 
(AezaoOoOj ©C 3 8 ® eqtoo 10cm 8«te>®to© cfjS ddeecfza* 3 0 o 
zaoOo © $ Oza e d aeOzrfza. a® cot; too c^dcfOSO atoo* 8 0 8 0 
o®oza co® Odcoots* atoo* eoocp eozrfza. a®® ddeeo'za' d O e d 6 0 a a 
eza©0d e o 8 8 e d ceOo cftS ddeecfza' a O o zg©0 o j S o cojfi 
znoo taoOo A etsoOoO ©8 ts© co^tSo. taoOo eoSootsod O A 
ezaoOoO o S azao e?5 za® eaza taQcpS fidjOzs* 9cm 8«rfza®eoo 
(fl& aOo ' OOo $e0o a e ecjza (tad 8c#© q g zad cozrfza. 

tsnctod €$QG9 8<3&9: odeBza* dOots* coo ©SdzrfQ Oza 
®toa ta© azsoOo a d o gzBeots* ©ocp coza'ta. a®® gz&eo, taoOo 
coo ©SdzrfQ Oza ade8za* dOoO 08 zadza'za. zaoOo 8 d d 0 a d o 
80 (acogza* gzSSea 88za o8SJ tfdoo d e o gdOzrfza. gzfteoO zsO 
ado 08za* Od cg>3e®zr? Oozao <aOzs* azsoO d e o 6d8®0 ocog zad 
coa to^zso. zsoOad dQ <aOzs* 0 oza o8SJ d e o 8 d ^ o g 
edeSza" 3 0 o ecjtaO za®o zjje* oOfiza* d t q cozrfza. 

D z»6 <c^©«Sc3 o S tSS®: c^bo«&o zaoOo ^Saoza* 45° 
e^eoza' 88za e d zs^®do a o d S o zg© o S adza*za. zaoOeoza* 
qdo«£o ©a o S a Oza <toeeo*zso odoObazao 5- S d o &a c f i a 
Ozn'eza* 45° cfjecaza" 8 g SOo. eoOSed S d d o^tsfets' $ 8 d d 
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chafes/ c S o 3 >&8oota* ©eo cdo«So 45°ta* e p o s 0 8 6 © » 
©d 08 tadsfcn. 

<gtoa ^tsig 
so 8 d o » jd cfotoaf 

C03©O>C3 

taodoozrf tjOtsoi g o g taoOo, <;Bo«fio 
9l® aetata ® tad ag&8 epaeo tadafcn. 

epeco'taOa' ©eta, acp© t»i®doa& taoOo eoog tadafa. 8 d o 
®to g S S S d e o o t n g <^CD. 8 d o ce* oeots* tad g f l S d S o^eo^S 
tad coato. ota* oaf gd eftfi OdzsjOc© eoo§ tad fido dtoo <s®eoo 
tad g S S 8 S ojtDj^S C ooatntn eo* azao* tad coa eojfio. ota* 
ota* cfOdOooO \ aoOad 6Qa eftqo flSaSaf too 98a* fl5o®af 
taoOcKS* a » 6 gd sQt&e* tad C0jj3a®af c. g S 3 ® 3 ©£©$8 tad 
CDJJSSO ga©a>. e& taodoo oqcoo ta^-SBaseota* edb8trf dOeo* 
otaeOdO o 9 3 a £ ) tad coa eo t̂S eD. 

. \ ' 

* 
* s 

i 

/ 

/ / 
/ f 

/ ' 
t ' 

* 

14 - i Oo d t p o 
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v vi 
14 - 4 © a O i o o 

(i) Qaqtoas! moo aa^jjQtsf 

(ii) i too o®3m poems' eftsQask© B ^ d C 

(iii) 08»ad tacts' qe&> edeQa* 3© a ^ d e s f <sog dnf efeGe&© 
ffijS^dCt^ 

(iv) iii oSo* an&oo oof a>{S8 d a ®» dts a^S® 

(v) dm S a dzs n>jg ts^S8 «C.a> att^a e 8 S8<5> 

( V i ) e ( 3g®0 d c « 86Qe®ei e g . 
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15 §ctoc) 

9 8 s <&au * 3 © a q*aa 

1. ode o5oOo . 

2. dSaSecs" tgooO. 

3. a o o o , qDeQdtata too Ooeta oatsffics 3 0 0 Scars' oata'&o 
o50daa>cs 60 cojfi 3 0 . 

4. Seo/atadw oSotrizadma too eaj&coa q^g^g®. 

5. OodDoS ©®a>0 SOWOBJ <fi& 3 0 . 

6. QecadQcata' ajgaf QodoO eo®af coafeaf dta* qatoO a®-e£ts* 
3 0 . 

7. aodecsfia* • S ^ a f ceafScs Q3o coa eojfi 3 0 . 

8. QoSzgraota Sggcs coSOo tag eojfi 3 0 . 

<f©CBB <k 

1. 25cm x 40cm gSb^oao' 3mm rarara® qj8 dgQ e3dS 
ta^S^e'eta'. 

2. d® c^co-ose® qjS 9 £ efbdStao atogOta' 

3. 6cm x 20cm g®o-e£>sd »a> afodStao c^rseoosf deodQta* 
raeog ta t3jefeis' 

4. 7cm x 20cm gSo-efied1 a® attaecooa' Sa fae atogOta* 

5. SSaf 8 a f a e ®»d a® eod qj<fi fiSocats' 

6. 2.5 v Sgg oaf^® 3cf3 altars' 

7. 6® 3 d 3 0 e 0 oSea» 3ef3 ©eoddOd ©prats' 

8. aoafeOdS S^QQ aetata' 
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9. lOOOiiF - 6v 03S^ssotrf 

10. 1.5v - 3v LED data* 

11. 1JW - 3v ©oete® o&dOdotsf 

12. d a d cod dOebota ' 

13. e»jdcJ£)80 eeoo* 3 0 ©Soo •oQ&ttrf €6coota ©too" co® 

14. oo too do® dOetoota' 

<g»a oqeoo" a » g ta^Sg epc^sd ©ee g d Ocaeao' ©Ood 
§OoO Oderf o j o . 

(1) ©Bed gOdjO 68X5 co® eooco ©GOO d e 8 ©SriS 
tajSjcfe Ste g g efba*©ta> atogO c>eDo gOdj© oocp 000*0. 
o® esqtoo ©Osge; ooocse* epjfi "SeSaSoo'cy ©too* "dOts* 
tsfStsf O^S ©©oa* GO® ©Scoots' ©too" ao^eeo*. 7mm o®-e£ 
©sgaf gaf a A . a®, o^fio® Saftac, oza,dj 15 - 1 O o 
closes' oSfc] g0c5j0 ®a e»Q©cte> - 6* eqeoo "cftdefoaS" 
OjO" CO® OdcOCSStf (SC30CO ©o*o. 

(2) 8©§ s ta te Ck^Oo aetata* 6cm x 1.5cm g®o«fi©d o-e& 
eodStao ©too* doodOtsl ©too* otgdza ®eeta©OdO 8mm o®efi 
e s e eato 2cm - 3cm o®eS {JSc* ga* 8a*ac ©too* a® etod 
oegdj eerata* L cojOcaO oOo 8So* 8a*ae <$i<& tajSg 
©etata1 ©So* 6cm x 1.5cm t a ^ d a e ? e g «c«ta6©d© 5©03 
tad GOO'O. ota* otgdza $to€ ©za©0C 2mm o®efi ©taoOeata* 
e^tge© O®D e tadesd e»g ®oo ©eo dbd® O o ©d 8§©oe 
tad GOO'O (15 - "2 O o d^oo). s® cpzaodo© S o g ©tads 
dqOo © t̂aza* ©ocp GOO'O. 

(3) a>ef3> dqOo aetata* OjSJ®! $a>a eptaaded ® SJco-osgo' ga* 
deodStrf O j f i o ® eodStao tairS^cfeta' o o Safese ©adj 
aetata" GOO'O. 8 d a e o q d i »5oO ® acta© o®o GOO'O. 
d©o deodStsf ta^a\e'©ef o g ©eetasOedo* aSto 8 8 o " 8a*ae 
e*j-«6 ©oo* ta®S ta^Sg ©tod ©eafio* Ba©3 tad GOO'O. 
8sfet>e ©zgdj ©c;taO Q&Q atode'Odota cpeg oodoo GOO'O. 
eeorfefGdo Qoo®j8 o ® ScOota* gO c. ©tags® oodoo 
a>l&®Q g d O o . e® qgBo' dqOo ©c.tata' ©oco GOO'O (15 -
3 O o d^oo). 
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(4) LED dqOzao, Oo5z§zs dqOzao, e©o*00 dqOzno: <g>com <atsJg 
eozsodo© ® deodfosS otad^ ateo* oz» eodStao ozadj ©to.' 
rsja)§ 3of cozrfzn. a^zsO z&jg ta* azgd^ cseoo" Str iae OQ̂i 
otoo* g © e " S^Ssf oof OSS' d&od&a! eraf n o scxJSzao ocos' 
t a ^ d e e * o g a^etseOadzrt a 3 o 5903 ®<Szrf oSazrfD zsd 
cozrfen. ®90o© SgaOgzn* LED do t s ' Q0825tsars' tsGo 
eSo'Odozs' oodoo cozrtzn. 3©o*0do oco Qo8zsao dOoOd t 
azaodat* t»9 dOo fydcfOQ© OjzS ©8 Odcoofizn* deodSts ' 
tsj3jC*oO <?eOo <Dtrfzn. 
a®o*©do tsdtsj©0zn 8 0 d o tSidtSjeOzn SOd, zsdzsjeOzo 
SJceoOa' eogoocD̂ tft̂ O tojtSOzj) a d e®dOd etsteoO 2.5 cm 
o®-e£ 8dts®too «jfi Oarsfzaotsod atogGts' etco" cam saoSeotf© 
tsjo^e'ots' ©too* oSStriD tsd eozrfzn ( 1 5 - 4 d joo) . a®® 
Oazsfzaad o C 8 c ©Ototatsf ao3«®trf zsdzsjeOzn ^csoO 3eo 
cĉ iR®© gdOzn. 

(5) ©zrfzroozs o t sd j /dSSSo o ^ ® : 1cm x 6cm g®o-efiad 
deodSts" atogGts© 0© JJcoO O®OZ» 8tste>e oadzs" etao* act 
oradts* ©too* qe©o cozrfza. e®o qdeo dsoo e®too ts^SSo 
tojzS Ota o5c? taQo <3 tSjSjC'ets' awo* 1 5 - 5 Oza d^oed 
06 ,̂ 8a*ae o a d j qcOo ts^S o^nfata* eeOo cozrtsv 

cocp z$® a © §©» e a d ®q ^tafeOzn e 0 3 o Q D ^fca^a" 80 g a p . 

1. o a d t c^eg gOO^O. 

2. 3 j08 o©w dqOta agists*. 

3. Q)QG> o®65 ' dqOzn a^zsts*. 

4. dqOzaozs' ®a tr^-g LED dtstst. 

5. dqOtsxats* ®a zs^«g QoSgtsozs". 

6. dqOznozs* ®a tf̂ -g e®dOdozs'. 

7. ozrfznoozs cadis ' . 

C O D E C S ( r § © D @ S < 9 C 3 ? @ ) 

azso*e 08a dqOzn gQozn (gza'azn' ©eoza\ eetnts* coo»<o 
SSJG>S otoDots cgza'tazri ©eoa' toj^zrfSo cojfica. § 0 0 0 0 gOozn 
cpza*zao COCBB ® s a d ©Szn* Od otooots 'jasfazn' ®od< t a s ©jtScs. 

dts' aozs. gOotn ẑsftso ®Qsi g©dj©8 a® ozgdf â zsts* 
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oora© g a p , qasjoo otooots tgtaao/<Bskaa> ( c o x a za^dezsyzsj3>8) 
§c3onrf®ta Ota so* o S o d e d zajSo gzao. ®g©co* e®® zgooO 
gQotn cazsftao ©HJ. a^&ecso BGtei e^aj e&>za SQozaots* «taj© 
S8e®trf tgoaefosr «psdta*«> tajedta gecDajd ?<3§ft§ zsd 
co^zn®0 oeoo, GznOo c^a. (^HDttaocMS* a e o coza ©coots' oz&d^ 
altars' oo Oza so* gQoza <Btxfao zaStea 0$® Godotst Godots* oooo 
® ®z§ c^tsteOza cpzsodoG SQojn ? o tojflo. 

(j) S>e*dc» C£ta*aOa> e d a3ate>. 

(ii) LED oza cftcfeOza a d ta3afca. 

(iii) de*S a^zs ® ^cfsOza a d zsdata>. 

(iv) Se«) at^zs ® c^c'eCzn e d zs€zs* ffozaodozac) zaSzrfzn. 

(v) sazaza' ©tadtooza', dc'dozs* oza e^zs ® zaSo Seo)cs c;efOafea. 

(vi) 3 e ° ) a ^efeOza e d ezsds e^zs aOa" cpzaodcszaO ae ta ta . 

(vii) S c ® o sao^eteGzn e d ezsde aSzsfca. 

(viii) eSdOdo <jtsj«6G zadzs^eOza e d a3za*za. 

(ix) OaSgzacs cooSa ead o^a dts eSoecooazsO $e*Oafza. 

(x) oafcaoozs ozad c; cooSa zsd LED dts ^e"aOai a d zsdafea. 

ad cptaodoO S 6 0 SQoza fya to^tSo. dts* epots, t»6 o d 
SOozn tSfiootaO 8§z$dj gza* o g 8 0 g S czrtad GcBeoza* qazazso 
©Qoza ^® flpddco zse tojtSo. 8 Qoza 3®Ga" 0 6 0 O ©dgdeS 
S5®QJS* eodbza* caeocoaS 0 z§Qo©0 OjS e^ezata e d eatoeooSzdGo 
(3S0 coa tojtSo. 
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k • f 

6 em (A). 

1-5 V 

(B) 
15 - 2 S o <StP0 

•cs fo d $ S o o - (A) a s i a o (B) • a r f o a dL^g o g 

is - s e o <*t©ca ads 

15 - 4 S o cJ tpo 

• 9 £ > 8 <psfooc) o S o o o . oSoQMBjd e d a o a * © S o . ©aafaw. 

r — ' = 

IS - S S o d i o o dSOSo S Q O CO36CB o $ a^o o o o x s t s o o d 
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16 2S>CDO © S J & G & S t t 
$%6od 669 63. « d . «sf. Scpa>CD®398 

®&B C3CQS ftfta QW»C3 
dicks tfQsioa (pacotoca 
• C o d © * . 

OodoD too gf ioddOo e»ad oSSo-JOcs. 

1. NC 555 «psjoea> oBocica (IC) 01 

2. BC 147 gojrfScocJdo 01 

3. AC 128 OpciQdOCo 01 

4. 47Q gf iedouts 01 

5. 470Q gf ieddDuOl 

6. 1 kQ g S e & Q a O l 

7. 2.2 kQ gf ieddDu 01 

8. 100 kQ g S a t f l O o 01 

9. 0.01 |AF Q,o5a,tac5 01 

10. 0.04 JAF DoSa-oxa 01 

.11- 470 jiF Oo8gtac3 01 

-.2. 1000 |xF OoSgswa 01 

J 3. d a LED 02 
14. 8 Q 3aa\ i3sK)eas)o (Q^ta»eoc3 2' o ej - ) 01 

15. 5) t o8 tag ( s o a f e S S o \ 0 5 ecraof c:<;eoo) 01 

16. OSCJJZS ocdo'Szs'szszs' 01 

17. 5cra x 2cm ectfStao o^a^cifeof 01 

18. 01m 



19. ©SSafQza t a8S 02m 

16 - 1 On d̂ oo©* c^tstaQts) e8JJ ©odStao a » g © ®a 
<9©<3t3,®§oa}zB .oSoOo otaoo <&afa. ©9 oqeoo ©SO oGgdjg 
(paotategotitaa taodSeKaqjOOO* ©o*Oo ©So a>a cojfio. ©ao t̂sfzaoaco* 
ê o* eepoo-da. LED ©8 tad aoafaw ̂ sSbOp © 8 a oodSzao t a ^ d c 
©a^tafaooco* fie res ©8 tadates. 9 (30 tagOsf ca&c. SsKXBoca&f 
©ddatahaooco' taq ©zaoOas* ©6 tadato. o6oc5 d̂ o ©Otoaaf x 
©to y daooCgaf o?Ss«&t& d&S&JDza za®3 aetata* <pnf s^eza* 
<$1&QQqO ©8 «adafa>. 

®oo* c o o d C ^ ^ c J O £ 0 » : 

z§Oo eddSafeata, ©eo eooSa ta© eojtao. 

©otfatefeaoaeo* qzsf ©est ©afcsioojaofla? (fi. a® ta®§, ota© 
za9S) ©®«S«fQ taG 8© flftcs* dtj ©^©©trf (peccftaOa* Ga> <pad 
oaSe. Szaocaoo <fS«3© 0 to© a>eo8. ©d ®8af ©atesoota too 
taoafaoota ©Oaf tad togzso ©a eo f̂io. 

©S&taftsoeecf qgj ô ta SSO.gSeddD ©flaf ©SaaJD tadSaf 
etzaza taoeotsf ê too tDtaaf Oat »© (beep) ©<&a> soooo coafa*. 
gSeddQ© OjS $©» ©qeoo data zaoeota© fiz&af Oat eo© ©-aSai 
£^8 3©af gSedcfOo $ g §©» o^eoo dcata taoeoza fizga* Ga» 
ao© OD-eSas $ g a©a* alSza'M&cs ca@ ©jzso. 

©adfitsfzao©©' $ta* ©em o®®a gfieddQ ®flaf ©®S>afO 
tadSaf dftaza zaoeota* ©csoo Szasf Oat ED& cooat ©oooo ©ate). 
gSeddQo 9^5©oaf eo© ©«£» g d a o d © a zadafai. 0® g d a o d o 
©oSaeoal cpecoza gSeddQGe «pcoo ©oooo © a eojfio. 

1. 0 8 0 O 0 © <?©©» ©8J* dSSota* ©ooeOo © a ©jfio. 

2. LDR gzaoea 8©e» gSeddcpzsf (ftsf ©cza© ©®«>a{0 ta© 8© 
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qoeedra SQaoO 
tOjjSSO. 

COtattooats* @QO $ ecoSa tae 

a" ®d05 QM& c^fSofO ©•cp/floors' « j8 gficsddOotsf ®&si 
©c^tateo®©* «pa* ©^a" ©&5totfD t»© SO cd«&rfOo ~ " ~ 
CetadOBOts* ©co ^ cooSrs t&€ a^fio. 
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17 &Q<§£$ ZS*JMSJ$d& 
6. 7. 8 © e d SgaJ p^ew g g g ©eraote t§Q3©d 

539/30 gotec® ©ad 
C$c3z45iCj>Q. 

1. S®0 ©trttno decs cp888g Oza S)O5GD SSOCS. 

2. cf888g deed ODzno zSSsSza' c^d ©do*© ©i©c*, 
3. ©dtocsta S£ ©sQcpJ c o d e s ' 8 § o $ ® O^atacs. 

4. d e u eo3(s®zn* aS-eSss" 8 8 8 g ©zao ©8. 

5. decs zaOza zatsfesJOsci 3zs ©BeoOza* drs" zSSeSzn' 8®Sd 
Szaoce sQ. 

1. A4 g®a€56cs' seed 80 OOD Bcaoe 9 ©too" cftq©® zaG<;o8 6tsf 

2. £ft3©® zs>0<p8 cpjc©®0 gSoeSOza* Oza rsoSsntfS 6ts* 

17 - 1 8 0 17 - 6 Oza d^o, zaO^aS tocsza c^q ©zrfza. dOo 
es3&©dd£) ®a> qeOo ©zrfza. <jza* o g dts* dts* O^oecs" Sts* <p8 SJo©' 
zaeo ts»jS80'eO ©Oza" tad ©zrfza. 

ggza* c^q coza* d^e efocso-SOozxf zad ©jz$©®za\ z§Go za30e 
©«ozaoOta' 8@©cse tad coza ©jfics. 

s®® zjOoeS codes Oza'eza' d^o ta^Sg <S>g&O, d^e dD§ tocszaf 
©ocp ©coza, € cftgedzrf ©GS-OOB e^SoSCcazs' c?G">co, zaOoOzsJ (qo^dca 
taOoOzsf) ®coS®cs (cpqC© zacSoOza* csqeoo ZJ^gzaza' s®8 o g 0 
ẑsJOo Cftza). zazB Sgzrf qzad ©too' E»QD za^ODts® cpzad ©toe? 

ezaedza zadeocsta oOd^oscsza" z§OoO ©©seocsScs ec^zSts. §Oo oeoza 
oqtozn' zSS 88 cpzaO o»SOozats zad coza co^Scs. 
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(1) §£bQQ cssxsoS Ot» dtsf dtd gejmeooO ®sxi taetfStoo®© 
eeoo* t§©o zsdOccats* OjoS g a p . 

(2) &)QoQ eSetocsfisd raodoo agd^OdooQ ® rod COED eojfl©. 
s ^ S s>9 & a e s a 0002a SgGta, oaf tad eoa s^fio. 

(3) Ssfad tajSg dtaa, 38® cp̂ d®®© epdjGdoo/ooozacso ©•e^oGtsJ 
c> g a p . 

(4) cpdOOsf taOoOtsf d^o dog 6af eooo£) ojfi© g a p . q a 
doSeds f d o ooooG ojtp, SO gtaoce ta© g a p . 

(5) dS© ogdiOdoo/ooozaoo d o e8s»o ta© g a p . Sgaco' o P ® o 
qo© deeo 8©0d© oo® etoo* OjGa Ojtafi© end ta© g » p . 

(6) deeo 8©0d© oo®Q «p©od ez§«5 eoosf d^o dog ®8o* 
e o e d s 0 & 8 O 0 B» d© d jo dog ®flo* eeofio ©jS 

tadoG ^ @Sa © qpSJBoa* ta© g a p . s®o ta-etfOoo® 
ootaBeto tad ra<3£)oo<5® OodaosadjCta, <»©o ^ S o a * ta© 

(7) jgQoOQ oeoeoocS § 8 o g Q^OQaci <ssxi ta-eflOoo® eoo* 
o®eo eota©<& tad ©axx; ® ©ot>&3 o & 8 © o oeo ©eooc, ® 
tadoG saddo cojiSi® ©Go g g g o . 

(8) e t § ^ ^® oeoa e6JJ ta© eojfio. 

5© © O o Q era aeoiQissi&m) 

1. o d o o o eta^§ 05 

2. d d o o o QT^<g 03 

3. d d o o o e ta^§ 01 

tadD© ®a>S® 

®e»S® cada© 

1 S o dcSooo eta^jp 05 

2 Go ddooo et?^§ 03 

3 C o ddooo e t a ^ 01 

sstooq ® O'SoSCo e*?<jg 03 
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