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 tcartsbA
 lla ni tuo delur eb ot sdeen ti ,erar hguohtlA .seicnangerp 0002 ni 1 ni spoleved ycnangerp racs naeraseC
 wol detnalpmi si cas lanoitatseg eht nehw yllaicepse noitces naerasec suoiverp htiw ycnangerp ylrae fo sesac
 sesac owt tneserp eW .edam ton si sisongaid ylemit fi snoitacilpmoc gninetaerht efil ot dael nac tI .ytivac eht ni
 ehT  .noitidnoc lataf yllaitnetop siht fo ammelid cituepareht dna citsongaid eht etartsulli ot sisongaid dessim fo
 ycnangerp racs eht fo noitceser egdew lacigrus hguohtlA .niatrecnu era noitidnoc siht fo seitiladom tnemtaert

.esac tsrif ruo ni enod saw sa yllufsseccus deirt eb yam tnemtaert lacidem noitpo tnemtaert tseb eht eb yam

:sdrowyeK  ycnangerp cipotce ,racs eniretu ,naeraseC 

noitcudortnI
 ,erudecorp nommoc a si yreviled naerasec hguohtlA
 racs naerasec a nihtiw ycnangerp fo noitatnalpmi
 0002 ni 1 yletamixorppa ni spoleved tI .erar si

seicnangerp 1  a htiw suoregnad si noitidnoc ehT .
 nac sisongaid dessim A .sisongaid evisule yllaitnetop
 noitaucave noitcus gnirud egahrromeah ereves ot dael
 ycnangerp fi noitatseg ni ylrae suretu erutpur a dna
 fo esir lanemonehp eht htiW .eunitnoc ot dewolla si
 fo xedni hgih a dlrow eht revo lla noitces naerasec

deriuqer si ycnangerp racs naerasec rof noicipsus 2  .
 si yhpargonos lanigavodne htiw sisongaid ylraE
 snoitautis cihportsatac detcepxenu tneverp ot deriuqer
 .ytilitref gnivreserp dna ytidibrom gnicuder ybereht
 era noitidnoc siht fo seitiladom tnemtaert lamitpo ehT

niatrecnu 3  dluohs tnemtaert fo edom eht fo noitceleS  .
 desab sehsiw s�tneitap eht dnim ni gnipeek enod eb
erutaretil ni elbaliava yltnerruc noitamrofni eht no 4 .
 fo sisongaid dessim fo sesac lausunu owt tneserp eW
 tnemeganam eht etartsulli ot ycnangerp racs naerasec

 .noitidnoc erar siht fo sammelid

1 esaC
 noitces naerasec suoiverp eno htiw ydal dlo raey 13 A
 sselniap fo yrotsih htiw latipsoh ruo ot detneserp
 owt tsal rof gnideelb lanigav evissecxe suounitnoc
 dessim rof noitaucave noitcus gniwollof skeew
 7 ta detceted saw noitroba dessim ehT .noitroba
 wol eb ot detroper saw cas eht dna noitatseg skeew
 stcudorp ehT .)1giF( dnuosartlu no ytivac eniretu ni
 ehs nehW .yspoib rof tnes ton erew noitpecnoc fo
 ot dnuof saw ehS .elbats erew slativ reh su ot detroper

ingis evah   dnuosartlu civlep A .gnideelb lanigav tnac 
 tub lanac lacivrec dna ytivac eniretu ytpme na delaever
 14 x24 x35 tuoba ssam cinegohce dexim a saw ereht
 desaercni htiw ylroiretna noitcnuj eniretuocivrec ta mm
 reH )1 giF( .relppoD no ecnatsiser wol dna ytiralucsav
 eht no GCH ateB mureS .%mg01 saw nibolgomeah
 sisongaid dessim A .584,01 eb ot dnuof saw yad emas
 dna deredisnoc saw ycnangerp racs naerasec fo
 snoitpo tnemtaert eht gnidrager gnilesnuoc evisnetxe
 ecniS .sevitaler reh dna tneitap eht htiw enod saw
 sesod 4 ,tnemtaert evitavresnoc yrt ot neek saw tneitap
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   )thgiewydob 2mk/gm 1( etaxertohtem noitcejni fo
 2mk/gm1.0( dica cinilof htiw yletanretla nevig erew
 eht dna retteb yllacitamotpmys saw ehS .)thgiew ydob
 eht retfa syad owt lm/UI 5292 saw GCH ateB mures
 pu wollof no tpek saw ehS .etaxertohtem fo esod tsal
 tesno etuca na htiw detneserp tneitap retal syad ruof tub
 erew slativ reH .gnideelb lanigav yvaeh sselniap fo
 %mg6 fo nibolgomeaH delaever snoitagitsevnI .elbats
 dekcap fo stinu eerht nevig saw ehS .%32 fo VCP dna
 debircsmucric llew a delaever won dnuosartlU  .sllec
 mm 74 x84 x16 noisel gniypucco ecaps suoenegoreteh
 evoba tsuj llaw roiretna eht ni cc17 fo emulov a htiw

ingis on saw erehT .xivrec eht   tnac   hcuop eht ni diu 
 noitidnoc gnitaroireted eht gniredisnoC .salguoD fo
 eniretu evah ton did ew taht tcaf eht dna tneitap eht fo
 dereffo ew etutitsni ruo ni seitilicaf noitasilobme yretra
 .desufer ehs hcihw tneitap eht ot tnemeganam lacigrus
 ateB dna sruoh 84 retfa dellortnoc gnideelb yllaniF
 latipsoh eht ni devresbo saw ehS .lm/UI803 ot llef GCH
 ehS .niaga deelb ton did ehs hcihw gnirud keew a rof
 tA .pu wollof tcirts fo ecivda eht htiw degrahcsid saw
 dewohs dnuosartlu civlep eht egrahcsid fo emit eht
 htiw mm 83 x04 x15 ssam eht fo ezis ni noitcuder a
 ffo deelb ot deunitnoc tneitaP .ytiralucsav desaerced
 shtnom 2 pu wollof a dna ytitnauq llams ni tub no dna
 ssam ehT .lm/uim72.5 eb ot GCH ateB eht dewohs retal
 saw ehS .)2 giF( .mc 2x 3x3 ot desaerced nacs civlep no
 naerasec tnerrucer fo ytilibissop eht tuoba demrofni
 tneuqesbus ni suretu erutpur dna ycnangerp racs
 dna ycnangerp erutuf tsniaga dediced ehS .ycnangerp

 .pu wollof raluger no si

2 esaC
 naerasec eno fo yrotsih htiw namow dlo raey 23 A
 skeew 53 ta detneserp noitroba dessim eno dna noitces
 tsal rof nemodba niap dna munigav rep gnikael htiw
 naerasec dna ruobal ylrae ni saw ehS .sruoh ruof
 elbairav tnetsisrep ot eud reh rof dediced saw noitces
 ecnecsihed racs noitces naerasec nO .snoitareleced
 saw racs fo ssenkciht elohw eht tsomla gnivlovni

 gab deriuqer dna desserped saw ybab ehT .derevocsid
 na dah ybab dna rehtom htoB .noitalitnev ksam dna
 evitcepsorter nO .yrevocer evitarepotsop luftnevenu
 dessim suoiverp eht taht dnuof saw ti gninoitseuq
 yldetaeper saw cas eht dna kcab sraey 2 saw noitroba
 yhpargonos no ytivac eniretu eht ni wol yrev dnuof
 morF .taeb traeh latef fo ecnaraeppasid eht ot roirp
 evissam dah ehs taht derehpiced osla saw ti yrotsih eht
 eb ot dah ehs dna noitaucave retfa egahrromeah
 gnideelb eht dna sllec dekcap fo stinu xis desufsnart

 saw   a si erehT .scinotoretu htiw dellortnoc yllan 
 naerasec dessim fo esac a saw ti taht ytilibissop gnorts
 yawa nevig dna denekaew dah racs ehT .ycnangerp racs

.ycnangerp tneuqesbus eht ni

tnemmoC
 eb nac )PSC( ycnangerp racs naerasec fo ytirar ehT
 neeb dah sesac 161 ylno taht tcaf eht morf deguag
 htiW .)5( 6002 llit erutaretil hsilgnE eht ni detroper
 ecnis detroper gnieb era sesac erom ssenerawa gniworg
 noitatseg eht PSC sa detroper eb ot esac a roF .6neht
 muirtemoym yb dednuorrus yletelpmoc eb dluohs cas

 eht dna   yletulosba racs naerasec eht fo eussit suorb 
 ehT .ebut naipollaf ro ytivac lairtemodne yb detarapes
 a hguorht sneppah ylbaborp muirtemoym fo noisavni
 ekil yregrus eniretu suoiverp ot eud tcart cipocsorcim
 si ytilibissop siht fo ssenerawA .7noitces naerasec
 saera etomer larehpirep ni ecnatropmi tnuomarap fo
 noitanimret lacidem rof egatteruc lairtemodne erehw
 llams ni stsigoloceanyG yb enod netfo si ycnangerp fo
 gnirud gnideelb laitnerrot detcepxenu nehw sputes

 .laeuqs cihportsatac ot dael nac noitaucave

 ruo fo noitatneserp ehT   delbmeser ylesolc esac tsr 
 skeew 2 namow a hcihw ni 8seugelloc dna eeL fo taht

icepsnu na ta noitroba C & D retfa   ega lanoitatseg de 
 dnuosartlu dna gnideelb lanigav esuforp depoleved
 revo ssam ciohceoreteh detaluspacne llew a delaever
 sa esac siht ni GCH ateb mures tuB .llaw roiretna eht
 delaever ypocsorapaL .evitagen saw sruo ot desoppo

2 giF  2x3x3( ssam cinegohce swohs dnuosartlU civleP 
)mc

 1 giF  ssam cinegohcxe dexim swohs dnuosartlu civleP
)mc 1.4x2.4x3.5( noitcnuj eniretuocivrec ta
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ytilaeR gniworG A  :ycnangerP racS naeraseC fo sisongaiD dessiM

 naerasec   fo asores eht morf gnisira ssam mc 5 a
 saw tcefed eht dna illiv cinoirohc citorcen htiw racs
 dnuosartlu na esac ruo ot ralimiS  .gnirutus htiw desolc
 dna elbaliava ton saw egatteruc erofeb noitaulave
 amotameah larumartni fo ytilibissop eht erofereht
 eb ton dluoc egatteruc retfa noitarofrep gniwollof
 ruo ni GCH ateb mures hgih a revewoH .tuo delur
 lacivrec ro PSC rehtie ot ytilibissop eht deworran esac

.esaesid citsalbohport lanoitatseg ro ycnangerp

 snoitidnoc evoba eht lla fo smotpmys gnitneserp ehT
 denetaerht eniretuartni na elbmeser yam dna ralimis era
 yllausu si esaesid citsalbohport lanoitatseG .noitroba

 eht ni enod si dnuosartlu na fi ylisae desongaid   tsr 
 lacivrec dna ycnangerp racs naerasec a tuB .9retsemirt
 elbativeni htiw desufnoc eb netfo yam ycnangerp
 deniatniam si noicipsus fo xedni hgih a litnu noitroba
 sesac wef A .ytivac eniretu ni wol cas eht gniees no
 na retfa desongaid ylno era snoitidnoc eseht htob ni
 sah tneitap eht nehw noitaucave noitcus detpmetta
 tcirtS  .sesac ruo htob ni ekil egahrromeah laitnerrot
 etaitnereffid nac noitaulave dnuosartlu gnirud airetirc
 racs naerasec dna ycnangerp lacivrec neewteb
 htiw gnola lanac lacivrec rettal eht nI .ycnangerp
 lliw cas lanoitatseg eht dna ytpme eb lliw ytivac eniretu
  sumhtsi fo level eht ta llaw eniretu roiretna eht ni eb

itnedi ylraelc erom   eht gnola dnuosartlu lattigas yb de 
.5suretu eht fo sixa gnol

 rof senilediug tnemtaert lasrevinu on era erehT
 edulcni sevitcejbo tnemtaerT .ycnangerp racs naerasec
 eht evomer ot erutpur ot roirp edicitef gnimrofrep
  .ytilitref erutuf s�tneitap niater ot dna cas noitatseg
 ksir ta rehtom eht tup nac tnemeganam tnatcepxE
 seunitnoc ycnangerp fi ymotceretsyh ycnegreme fo

.01skeew 21 dnoyeb

 racs eniretu eht erutpur yllaitnetop nac egatteruC
 ot gnidael muirtemoym eht tpursid dna noitatnalpmi
 erom si noitatseg fi yllaicepse egahrromeah ereves
 yramirp a sa egatteruc dnilb eroferehT .11skeew 7 naht

                         .degaruocsid eb dluohs tnemtaert

 nehw dereffo eb dluohs snoitpo tnemtaert evitavresnoC
 ssel si ega lanoitatseg eht ,elbats yllacinilc si tneitap eht
 mm 2 naht ssel si muirtemoym eht dna skeew 8 naht

 ruo ecniS .6reddalb eht dna PSC eht neewteb kciht   tsr 
 ylegral tneitap   yrt ot dediced ew mlaer siht otni dett 

-noN  .tnesnoc demrofni retfa tnemtaert fo mrof siht
 lacol dna cimetsys edulcni snoitpo tnemtaert lacigrus
 ralom repyh dna etaxertohtem htiw cas eht fo snoitcejni
 tnemtaert yramirp sa etaxertohtem cimetsyS .5esoculg
 ni lufsseccus si ycnangerp cipotce racs naerasec rof

   .1sesac %08�17

 neeb sah etaxertohtem lacol dna cimetsys denibmoC
 erutpur dna gnideelb deunitnoc tneverp ot   deirt

 cimetsys ylno gnisu deirt eW .5muirtemoym fo
 etaxertohtem   .sseccus laitrap htiw tem erew dna tsr 

 gnitrats fo keew a retfa llef level GCH eht hguohtlA
 retfa syad 4 gnideelb evissecxe dah tneitap ,tnemtaert
 noitnevretni lacigrus a dna latipsoh morf egrahcsid
 tnesnoc desufer tneitap tuB .dednemmocer eb ot dah
 evitavresnoc rehtruf no derevocer yletanutrof dna
 epyt siht tnemeganam lacidem htiW .tnemeganam
 cas eht nehw nommoc erom eb yam noitacilpmoc fo
 racs eht fo ytiralucsav gnitsixeerp eht dna sevlossid
 GCH-ateb eht rof skeew 8 koot tI .hgih si ycnangerp
 drah si ti eroferehT .tneitap ruo ni lamron ot pord ot
 ssam ycnangerp racs naerasec eht nehw tciderp ot
 .tnemtaert evitavresnoc retfa sevloser yletelpmoc
 lareves ekat ot dnuof neeb sah ti sesac emos nI
 latnecalporetu fo tnemssessA .21raey a ot shtnom
 yam dnuosartlu relppoD no nrettap noitasiralucsavoen
 eht gnirotinom rof tnanimreted tnatropmi tsom eht eb
 evisnetxe htiw sesac esohT .21tnemtaert fo esnopser
 detaert yletairporppa erom eb yam noitasiralucsavoen
 laretaliB noitasilobme yretra eniretu yramirp htiw
 htiw semitemos nesohc si noitasilobme yretra eniretu
 fi egahrromeah esiminim ot tnemeganam lacidem

 .31 ,4 srucco erutpur

 naerasec fo lavomer cipocsorapaL dna cipocsoretsyH
 no gnidneped deirt neeb evah ssam ycnangerp racs
 eniretu eht sdrawot gniworg si ssam eht rehtehw
 ypocsorapaL .5 ytivac lanimodba eht sdrawot ro ytivac
 eht fo noitceser egdew yb dewollof ymotorapaL ro
 on fi( ymotceretsyh ro racs eht nihtiw ycnangerp
 si sisongaid sa noos sa )derised si ytilitref erutuf

noc   ni tuB .41noitpo tnemtaert tseb eht eb yam demr 
 ni ro desufer si noitnevretni lacigrus erehw esac esoht
 eb nac tnemtaert evitavresnoc sesac desongaid ylrae
 sa tneitap eht htiw noissucsid deliated retfa detpmetta

 ruo ni enod saw  .esac tsr 

 seinapmocca yllausu ecnecsihed racs eniretu ecniS
 gnitceffa yllaitnetop noitatnalpmi racs naerasec
 sreffo noitceser lacigrus ylno seicnangerp erutuf
 dna ycnangerp eht evomer ot ytinutroppo eht
 stnemtaert hcuS  .4 ,1tcefed eht riaper ylsuoenatlumis
 wef tuB .seicnangerp lufsseccus ni detluser evah
 semoctuo ycnangerp lufsseccus detroper evah srohtua
 esac dnoces ruo nI .21osla tnemtaert evitavresnoc retfa
 ycnangerp elbaruovaf a gnivah ni etanutrof erew ew
 gnidnepmi dna ecnecsihed racs etipsed emoctuo
 erutuf lla nI .ycnangerp tneuqesbus a ni erutpur
 si SVT ylrae  noitatnalpmi racs retfa seicnangerp
 lanoitatseg fo noitacol eht enimaxe ot  dednemmocer
 eb dluohs atercca atnecalp rof yevrus luferac a dna cas
 noitces naerasec taepeR .secnavda ycnangerp sa enod
 ruobal ot roirp dna ytirutam gnul fo tnemeveihca nopu
 eht diova ot PSC roirp htiw nemow rof tnedurp smees

.erutpur eniretu fo ytilibissop
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 eht enimaxe ot ecitcarp enituor a eb dluohs tI
 ni racs noitces naerasec suoiverp a fo ecnaraeppa
 deriuqer si hcraeser eroM .tinu ycnangerp ylrae yreve
 fo tnemeganam lamitpo gnidrager snaicinilc ediug ot

noitidnoc lacinilc yksir yllaitnetop siht

tnemgdelwonkcA
 larumartni yb detroppus saw yduts ehT  :gnidnuF
 dna ecneicS fo etutitsnI aitrahB maratiS morf gnidnuf

.hcraeseR
 on evah ew taht eralced eW :stseretnI fo erusolcsiD

noc  tseretni fo tci 

secnerefeR
 ecnerwaL ,B refleoW ,K yballiH ,D civokruJ .1
 sisongaid retsemirt-tsriF .JC noslE ,R milaS ,A
 otni detnalpmi seicnangerp fo tnemeganam dna
 .racs noitces naeraseC tnemges eniretu rewol eht
-022:)3( 12 ; 3002 locenyG tetsbO dnuosartlU

.722
 .la te K otomasiH ,S ihcubaM ,M ijaruM .2
 detaert yllufsseccus seicnangerp racs naeraseC
 dnacS locenyG tetsbO atcA .etaxertohtem htiw

.327-027:)6( 88 ;9002
 ,FY gnauH ,JJ gnesT ,IJ gnawH ,MM uohC .3
 evitatitnauq :ycnangerp racs naeraseC .SE oH
 htiw noitaziralucsavoen eniretu fo tnemssessa
 gnigami relppoD rewop roloc lanoisnemid-3
 yretra eniretu htiw tnemtaert lufsseccus dna
 091 ;4002  locenyG tetsbO J mA .noitazilobme

.868-668:)3(
 racs naeraseac fo sesac ruof fo troper A .MC naY .4
 gnoK gnoH .shtnom 21 fo doirep a ni ycnangerp

.341-141:)2( 31 ;7002 J deM
 racs naeraseaC .D llewxaM ,A htimS ,A hsA .5

 .362-352:)3( 411;7002 GOJB .ycnangerp
 redienhcS ,S civoldneM ,R nireplaH ,R nomyaM .6

 naeraseaC a ni seicnangerp cipotcE .A namreH ,D
 na ot hcaorppa lacidem eht fo weiver :racs
 etadpU dorpeR muH .noitacilpmoc cinegortai

 .325-515:)6( 01 ;4002
 naerasec a nihtiw ycnangerp cipotcE .LD artslyF .7
 75 ;2002 vruS locenyG tetsbO .weiver a :racs

 .345-735:)8(
 gnooS ,FC neY ,A oahC ,JC gnaW ,LC eeL .8
 cipotce na fo tnemeganam cipocsorapaL .KY
 .racs noitces naeraseaC suoiverp a ni ycnangerp

.6321-4321:)5( 41 ;9991  dorpeR muH
 ,G suodnoC ,TA uoihgroegapaP ,E kriK .9
 fo ycarucca ehT .T enruoB ,C yelmottoB

  fo sisongaid eht ni dnuosartlu retsemirt tsr 
 .locenyG tetsbO dnuosartlU .elom mrofiditadyh

.57-07:)1( 92 ;7002
 ,R nomyaM ,O hcervA ,Z buarnieW ,A namreH .01
 emoctuo dna pu wolloF .Y yksvokuB ,R lE-noR
 suoiverp a ni detacol ycnangerp cimhtsi fo
 .loceanyG tetsbO J rB.racs noitces naeraseac

.148-938:)01( 201 ;5991
 ypareht noitaucave yramirP .JC gnesT ,BC gnaW .11
 sesac wen eerht :ycnangerp racs naeraseC rof
 72;6002 .locenyG tetsbO dnuosartlU .weiver dna

 .622-222:)2(
 iasT ,YM niL ,HY niL ,WL gnauH ,MK woeS .21
 seussi :ycnangerp racs naeraseC .LJ gnawH ,LY
 .locenyG tetsbO dnuosartlU .tnemeganam ni

.352-742:)3( 32;4002
 ,N ihsageaY ,H akasihC ,M ooneS ,J erawaguS .31
 tnemtaert evitavresnoc lufsseccuS .K arumakO
 ukohoT .EAU htiw ycnangerp racs naerasec a fo

162-602 ;5002  .deM pxE J
 gnooS ,WC gnaW ,TL neuY ,SA oahC ,JC gnaW .41
 fo tnemeganam cipocsodnE .LC eeL ,KY
 58 ;6002 .liretS litreF .ycnangerp racs naerasec

.4-1e.494:)2(
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