
0 3 
• 

• 

®65€)©®c5 

@a)8. ®S5d, ts^ig©, 
epoODbzLD, e p 6 , 6 c 8 6 

S&SC3253 <5®ffl. 
^ d g e e o g e i © © 
©f525)S®CS)CS. 

3a)s® toS)ei&25> 
®©a5©SC53©<35 8 6 
9@®)255S23) S))0CS ®23) 
«0«$0@ dcs s 6 ) d c s 
Si6«feC5 ©25)©6. 
25)®2550 @25))®2)5 
epQ)Se;c523) esDcDzs) 
S S c s ^ S ©e5«5e3Sc5)©c55 
£S25)®®(§«»OC5, 
ge]3(s, SB©2» 
S©®3a5S2»«»£)cs ®co 
sOsaS dcs@a)^DC5 
€5)®€S5 ©023) g(0)23)6 
©cS®0 2S)cS © 0 8 . 

ddd codiScad e?(d g d , cgcn 
®«&d(5<ad d«*3S, ea;d cad;®, g«3:>g 
dddiocad eftd, rag era^cDgcaO 

acgddriraodcag ©edd cag-
raQ (3t®as. ©dsjdassd 
c O g r i g d s d £3D£3 CtjcOcag C*(5C3c3. 

Bococa epdri ranges cjcSrascad. 
ddrag £id«6c3 gjg radcora" gd;® 
co,eo©cad Bra <s®og epedd dcoraca 

§)g rad©cora Baeaca radd. dra® 
<3ri©rari gSca ©co&g cp?o Baead-
BaacaB epead ©B. 

ggcoccagsco' dSradra®, ©©Bdcaca, ®dde3, 
raSeadra®, go<Bra coddca, ^gdcaB caas® 
S)(5ca epg\a gd®cri Sgcai® ®ra dgsBraid 
ea;(5©d. ©drigcara gcoBrria epeoeodfS geo* 
S(5®dd. d d a 8d«6 BdgcaaB g, c§d® 
eaagSBg, d d a deacaB g, rag eaSra coddcBg 
S®ra® dc3ra g d c%dra cgeoscad. 

©OS gODQeo ®o8@e56s S)5®)eDe5<; S@8SoS) 

&d33d©CBodra3^ra_(5S coaBd® co«£>mD-
B d g d g s g eposes' ojdlriari ®®S(5dri oO-
o d s d g d csjeooa sdrad cadra gg oaaaBgri 
rag cosB®«6 ®&ri eg, g d d g ®ra SCDD^3 
radcod gdra EOD saadgdj ®)dcosori ra® 
saasB. epgBagdtd cpoB S O D O O cOfd®B 
©raDCOtddra SSdOdBod cotBO d g so°>dD-

«6ra coadgori® £)(5®®®sori Ofdlri&ra:", 
g d cgcocaD ra® s® s® o;d cpraiggd fed ojB-
geo. 

g d goo^scd Bogscoigsd o»o)dcji»ojd-
oSB (epocoodraa®©) gdcoraca 95% d BB g d 
so:ioa ©cora ep?ra. dead gcod co«6arad ©cad 
g d cgcocaD "epocoodra" cara ra®d eotgaSra. 

2004 ® 3 d g 



04 
Oo®«&d g saoS d d a Sd«6 

ODasD®6 epid SO, S o g a;asmod g d o 
SS, d d g d ; gSg g«&og g;d SS, 
® g 8 3 eatfOo gSo d S o \ e o d g;d 
SS, "sdJSd" o o a o d ®Sd a d a gg 
odsd&s«6 ®dsd aooo gooaao goS 
d o a S S ep6 Scs"®o3 odsSg. 

Oscod f so o;d«8 gdsoog sooad 
sodgra S S 0® d o a o d i ^ ® SOod 
oSdadod®oS goS d o S d a S ctg-
®&g g o Oad® Scd®oS o d saoBdsrag). 
OsgSd g o dad® Scd®oS o d saoBdsd 
g;3g o d a g Sd®o gaBa aod«&od. 

sOBo! gdsaog sooaO S O d aooo goora-
a o goO Dtgcod S a S S d aoooscd "gmmd; 
cosSas«6 @d5Sd s®srog®" coia doSs® 
Oad® S d g d g o S gg gBsd g.d®S g 
saoca:d sSS. 

aooo g o o a a o gmmd; cosSsa®6 s®smg® 
o«6tM0aJ s® S a S S <§>g saoS aja. 60 gco-
o s d (goad®a g "®;dad" Baooad, 70 gco-
a s d ^}ood®o g "SSdo" Saooad, 90 gco-
o s d ? "®odd cdsg5Sg odsSod" "®odd 
d g S ® 3 SdSSd" gog" Scosod g s®® 
s®smg® ®dsd geomd;sd S d a d Otsma 
g®o«S>od oaoSo ado dLscoa Oa gg\ 

s® Sod s®smg® gSeoSao a g s®sm-
g ® d s g o S o Oosd cjd ®oosd 10 Oag 
risgodOosS, s d d o ;aBdgS q\ad sS^aoS 
(Launch Pad) ® d d g g g S a S o;Ss®d 
god®ro o g "®odd cosB®«£o sd5Sd s®sm-
g®" ©dmoo coa sSS. 

eacSsod o;ag® gdsa5S o a d gdss-
o d gta SSa g d gmoo sSaS gmaSooco 
ooraod OjS®d, OS oasido ®a (go SSd 
d d « S o o d g g S a ) dOoaoaS 0® ooao 
scooOSidoS®d OS S S doooo\o mo saod-
gd ; s®S scoa d®d, oaSSsd S S SOoa 
sg®d geomd; groooscd ® g 8 S Sgd; saoS 
dSosd o d cod cog oo®og odsdss«6o3 
roodao dd®d , goO ffioi ® a i a ;dSg3 

I 

sd50d ooao g;Sg\;6®d efScoa cosS®«6 
raSgg Sg d d ® d o® ScdSod® S;Od ® 
saoSdsd g? 

SgSoS Sao codaS Sjd, Oscod goso5S-
o S oOodOod SSS o d S g;d SSdSa® 
Sgaod®ra S S a o "gd gmooscd SSao" 0;S 
©dmoosd go;sS®d oSd. geomd; cosOss-
«6o gg dsd god®co g S d saosS. Oo {Jdss-
o o g o d g d g s g s a o s o g d gmaSooco 
o«s50oo® SSd odscoa go cosSssaft g®od. 

d d cos3ss®6oo g d d g dgm SaooadoS 
cooSao od®d, SdOao sS®d f^doS go 
co®ao SOod SdSdo gSdSoSd s g o aooo 
gooaasd "®odd cosSe«S sdiSd Saooa-
do" coj^dSo C0;d sSS. 

s®® SaooadsoS gcba gd§«6 g s d geo-
eodiscd sg"cog«f5a addSodscd ^ g o o g a 
s S a d a ® soooo co;d®d, odsd^sSoS 
eoodao a d a g® gsg^cood sgsoS d g o 
efidg, ajascood sod^ d g o d S cpidg o d a 
sooooco;d®d dS gggS, sod o® a s g o 
seo5 dSdscd SoooS S a o d g a d d S o d 
geocod; gcoooscd dS«6g,S S®dcoao d d ® d 
o. 

s®Sd odsds»«8ooS eoodao a d g g S a 
g® gsg"cood sga SgSgS d d « 6 o d cog 
gtgsS s®oS Sod d S o o a S sod a d a gg 
"®odd cdsgJsg odsSod" (Mars Global 
Surveyor - 1996) oco ®odd oodcoSdOd 
(Mars Pathfinder - 1996) o a geocod; 
cosSss«6 s g d d d o g o d cog g;g saodgd; 

coo g d a SgS SiB S d d sg®d 
o. 

o;d«fi "dg oods" (ancient 
water evidence) s®® gO-
S d sgsaS® gjd g a d sdo"3d 
ooao s g d d O a d 0 a "dSdS" 
ooao "gsoS dsdSd" 
(Gusev Crater) a® g g d g 
s S o ® o coiOodd g g g ® 
sosgo cosS®«6o o s g d o 
o;d«B S g d o;S o S d a Scd-
Sooo doo®o. 

s®® Sg gOSoS o®gd®6-

2004 ®odg 

sod® Ocoo gdS sco5gsd, Oa® gra­
ced; gcoooscd g s a d o ;d sd g "s®d-
Soddg;a®"(Meridiani Planum) 
o a g® gsg^coo g s a d sdJSd ooao 
da® "SsoogdS" a® g sdJSd ooao 
SSd oddooSS eoodao o d g g;S«6. 

I d S® sosgo sa5do co;d®S gOoa® 
s d g S g s d Oo sco®SSS oo®o«6ga 
g gsg"cood doo®o. 

sco®SSO oo58o«S o i s g d s d o a 
d g o ep;d dSoaSg o ® « 6 d S;Sd s®S^g 
"geomd; dgo" o ; S g ^ gooodo m;a S d a d 
soooo co;S®S ro;dsSa;S SdSoo sad«6 . 

geomd; gmoo sSa oo® sgsroS omg 
m ® a d sraosO. oaoSoS g o o d a s o d ® 
co®d o d a gSdOosO oSo d s g i ®Sd o d -
sa5S m;S g d g d ® o d g d d S S S a s® 
gmoo sSaS dSoofgo o o g a s o d gddO 
o o g a s o d S o d g, Sg s a s d a gmaSooco 
o o a o d o;S® o;S;Sd® Scd®odaoo. 

aooo gooaasd SgaocgSd, ©odsdd;Sd, 
aod^«6egSd g;gO o ® d a oodo ®«650-
gsd® ggdma ssOdood, a ; o S ® d ?So <± 
saoaao s a s d a a S g g d , d d d a d gSOo-
a o d dS gSdOosS^, dS;d^S mdao d d -
«6Sg coo"d®d moSod go^ a d ; ^ mo 
ooOo Scoog OoSaoSo S g ®S®o s®® 
Saooado oodOo d o d SSS o d d d ® 3 
sedg So. 

gmmd; sSsmSd (Mars Mission) S o -
Sd m a d d o ® d S a So. 
1. gmaSooco ooao g\sd eSS®0 gdSmo® g 

^ o o o o d o ® (Pre-launch activities) 
s®smSsdS § g o o S g g , sd5Sd ooaoSg 

^ooooddSo odd®oS, o a a o d g o 
(lander) oddasoS, gmaSooco ooasd 
dS Sd; ®od; dd®, ? o d sdoaOgsS 
odd®oOd, gmmd; gmoo ®a g o a a 
g® (Landing sites) sdd® mo d 8 § -
S«; gSooa d d « 6 m;d®, ooaoSg 
goscoioooco d a g d dd®, s d d a ; aSdg 
g g s S "^od s S ^ ^ O " sOa ooao sroa 
oo® go<vO s®® SoOdS gOog So. 

2. g o d d d ® (Launch) 
oaSSsod ooao g S a S doS® 

3. oogo d d ® (Cruise) 
oaoSsd SS gmmd; gdSo groaSaocoo 
g g m®d dd®. ooasd d g g o d dS;d? 
dd®. 

4. gmoS® (Approach) 
gmmd; smSd d g gmoo sSa gmoS® 
s®S5 g ooasd d g g o d d S s g o o ;a -
S® mo gScoa Sd;®od; dd® Sg a g g g 
sSS. 
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5. OiOtdS® (Entry) 
cgeosgirao ©BaO oeod dd® 

(Descent) oco o a a o (Landing) 
epeoeodi®d Bogscoigo g g S epcoBBraDca 

ooao cpigd d d ® . s® ep3ddD©Sg gG 

O t g d g g coo epBBDao ©oog rag g g 
radf^j ®SD©eoD®od. f r i o g S cfeocodj 

cgeoag'rao ©Bad O D O O oeod o d g 

©3® eprad epSoDO©d oaddo ©S©3 

O D O O ©cODBSdBg gSS. ©®® cpBduD 

gra dra d o d d d §©0 ©cora d o epeoco-

di©d &Dg©co:igo g g co®o ©gdd ra® 

©radc^g eprad EDL 6 o d d ©(50 g d o 

eoigriSra. 

e ©dJdd oom©d d d ® o j ® (Rover 
Egress) 
"orara o d g o " c?eoeodi©d oaddo ®ra 

odra g ogd , d o g e o;rad epSori g 

o g d dra® S o g g ddragora g o g d , 

©dldd oorao "orara o r igoB" epDg©B5-

Bri d o o d d ® od. ©®® d d ® OD® 

©codd ogcoid® epeocodi 8BDoad&d 

oodra doodd. 

7. oatfdsd ©®©og® (Surface 
Operations) 
sdidd ooa©d go'Sri gBoB ©ra©dra 
doDraodra® &d©d epeocodi coira ©rasdra 
epSBoraori oeo od©d38«sf). 

©® epDraodsori epeocodi co®5®«6 Bsooa-

d o gdoa 8 o o d coraraO ©BrisraoB d g 

epad da d d d d doodor iB e?od rad(^ 
ts>->6*Za djo)d®ra d d ® ^ a D ® d o o d d « 6 , 

^aD®d gdg , f)ao®d epooDorad ©god® 

So. 

d a d o g o o drad og©8r i g cpdod 

©OD® ©Sra, ®raDd®®ra Oid rarigdoBri ©®® 

co©S®«3 SBDoado cood Sgaoeg raa^BDOS® 
gd ®ra dig dSeS. 

Sidg Sg So smDCOid So. BzdlggraB d S -

®dd® § B d ®aD®id So. ®DO corad d d ® d 

otag® ©raiS t o « 6 a d ®co ©COSD o a epcoso-

raDco ooosd d g g o g, co®ag epsagd djoo-

raodra® g g d ® ® S ;§ODd®ra So g g So. 

epeocodi cpcooDscd BDg©toD,goS epiggd g 

o g S gSg, ragd dcdSo rag ddoraoB® 

ddBra ©go oorao o d a rag g g Bo. d o 

d©gSri® Sc radgg giS«fi. ©® d S B d 

rasg" epra gesjrad ooao e?gg> epBcoB epaO 

coidS©®d ©aD©B. ODOD epDoaa©d SSdB 

SgBDeg, fodsddi raadoo©® djoDraod 

SSdSdBo d o So. 

d epgd Sgra rag epo epd cota a d d rad-

©ddiBd cora g g ©Bgg? epoB epdri epggD 
epi«6 gdBB rag rag eoid. e?o©cd epid oraDdB 

d © 3 a d g g g d ©raiBSo C .8BD coriaB epoB 

aD®d Bido. 

gBd ©gra garaB @co5 g®oaoraB ©co5 

O i d o d S g g o d a dra SgdBDCoriraBri 

epoB Bido. 

dsd ts!<sEi efiS? ®®o cpo o < g d g ® d 

So g g raDd«6od. epo d®0 t§ODd®ra Sra 

©SD©CO3 BBDoadSc cOiBd oco gddgrao 

d®B gdriraB d © S ©®o dodra Scoeori 

epo®cd O i g d g g soog So g g raDd«6od® 

©raoBrisri g? o d g B Sid rag epoB ra«e5BD-

o® eo(fl®d epidsd® raid rad®o. eperara-

g © d ;§ODraDdra®d epcooriraB epd <§>raD®d 

®i§ ©8g. d©cod d o ©cogj g d r i r a d a® epd 

drascogD <§>gdod ©dg. Sgo&cora S O D ® epd 

ori&rid S g g d ©aD®Bo. 

f dri epdd radi^ raDd«^D ©coJ o d g ©coi 

dB dodo ©co5 riBidgS 8 g g g d oBriaB 

epoB ©aocoid ©Ba dra d a d ® epdi®od g 

®aD©So. 

ep<CDc5)6z; @0u> csDs) @£ 

S©ooSe>5 e3@e>5Sa> Scs 

l. epeocodi ® a co©S®«6 raBgg rada 

©dD'Ba(Rover) o d g o 

"ddSB" (Spirit) COD "®©ODg-
dC'(Opportunity) o g e o a © 3 5 ; J « 

o r i g ©grad 80. "dddS" ©d5Bd o d g o 
duod O D O D B S o So©d g d i 0 Bag g g 

cqBoS O i g ^ epad, "®©ODgd8* ©d5Bd 

o d g o dcod ODaoo1 co_oricoa ra©g" dB 

gra 2 8 raB o g B dra® g g 0 7 Brago. 

"dddB" ooao ©® S o s d doSod 4 
©Sdg epeDeodiSd ©8gD©Bri epodcoDco 
2 . 3 0 B epeocodi ®oB ©CODB S d g ^ epad 

"®©ODgdB" o o a o epeocodi S o corisd 

daBod 2 5 S a g epodcoDco 1 . 1 5 B o ® -

«6o. ©®® ©dJBd o d g ©gra® o ® g d -

®S©ori dra COD o®Da(ldentical) So. 

drara Sd d.co,i® 1 8 5 d. • 

2 orara (Lander) o d g o 

©diBd o d g o ddiOgaB aSo epid epDo-
d « 6 o r i g o S . cpeocodi®d dDgscpigo 
codcoD o®ri dS oadBo ®aB © C O D B S S -

Bg Q3H$&B$ ©®® o r i g o d . 

o a a o r ig©d Sd d.coi® 3 4 8 d. 

3. o g epDddra © O D O O OCO O i d g B o 

(Backshell / Parachute) 
o a o o d g o epeocodi oaddo ® a 8 
©CODB Sdcja SB doB cood ©aoS® 
ogeoo dS 

2 0 0 4 ® 3 d g 
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Cruise stage 

Back shell 

Rover and 
lander 

Heat shield 

Flight system 

co®sra® sScoca Stag dds® He" ScaSd 

epd£)risrig s®® raoea epoBdracaS. 

s®® sraoSsd 3d d.cpi® 78 d. 

5. caoigra saoOea (Cruise stage) 
caaSBsd 8 0 epeocodi gdBo Om ®oea 
eorara co®srig, coo®ra eagB-

do(Propulsion system) eaco eo®d-
c30c3(Trajectory) 8di®odisBd dBidg 

rad cOiS® eagcoo Ora gearad«e> epogc3 ea®-
3ri0 sraoBca. 

s®8 3d d.cpi© 193 d. 

® S ep®adB caoasca® coo®a gflaB© 
(Propellant) 3d d.coi® S O d. 

6. gcad Oocomca (Launch Vehicle) 
^eodri d cpoco eaco® OraO Orated rag 
oeaO dd®o«6ca Ora cpeooOraoco caoraoO 
g g cqOraO dscom orisri "gcad Ooco-
asd" gearaodscad. 
epeocodi cosSa»«eo BaooadcaB epead g 
epcoaBraoco caomcara ea®gd«£'3d d.coo.® 
1063 fd®SS. s®eao 3ddr i g d caomcad 
caaSSsd cqdidGorad®«6 S Q C S O OsdSB 
gOO ®eaOo scora carisrid, ggcqOraO Sg 
cao®0 epBcoa 0® sScocari ©So corisrid 
s®® "gcad Socomca" ®i®scood "gcad 
sdoraSOsS" gearaodscad. 

s® eai® dd®o®6cad® S<Sd3 dBo sSS. 
dBosd sgcaoraoddSca coi® epeadraO ©3®® 
®cod earaBd, Sd®cad graBa raod«6cad 

ssa. 
dd®o«6 Ssdaesg ra«*58oca® eaicdg© 

gdBo epid radi^ raodsfro, raoddra gsScocari 
(Logical approaches) Orad eageaea Orad 
Bcoscad dBidgS coo ra®ogg(5S SgOra ep®,-
coo®ra s®scog® ^caoOgd (Operational 
Sequences) cpgea cot® <§>scod® eaoO, g ® -
eo(5c3 g®0® raod«6c3d OraOo e®««jd sraoB, 
epesco" ssgdra d^oOgd d 8 sgea earaeao cori-
raS g ®scofomod Sra raod«6cad s08. 

sScoca 3o(j. raddsd s®® eaidgOca coo cagepo-
Bdra sraoOsead. 
s®® sraoBsd 3d d.cjfc® 299 d . 

4. raoo epoSdraca (Heat Shield) 
epeocodisd BogscdccaB e?i®,6Ss®g epB 
sOcoscad co®d d d ® deao epidSra gB 
aocascari sdiBd cadraca coo cara® carigca 
cpodd®o raddsd s®® raoca epoSdraca 
®®d. 
OsQea epddsso rad cOid®S epSradB epeo­
codi caadBca ®raB scooB3idS®B g g g 
S® eporaodcaB 0® caadOca ®raB cpigcara 

2004 ® o d g 338(56005 



gisS-draog gsd-!8o ragooadS Sg"-

S g d dddraoo d s g S d aSgra. radg"5 

g s d ragooodscd draraioS odaa ©g"co-

oagra ^ G » e » d t » ® Stood® Sigcod dSa 

o)8S OS 'S g i d s d S . 

o g gd®j«jg S^cog dog ©Sg, ddasao 

ffiicsiara® dodra © g s d j§ood®ra ©88. 

gsraraDSCc5 s g d rag®d®d, <Sdo g d o -

® d dODOaK) diOCJoSd OoSag gOSCO* 

gSara dadra d d ® o « 6 o d ©S3. 

dsS OCOOra. d©3 gSWCOraO COiS) ©rad 

o t s g r a siSm ®5dod radra ©® co?® 

©ra©rad® d g g d d © gsraraascd Sraa-

coog godSrao radd. 

g©raO0 OOCOO g®0 S)®D ©OOsd SCoi IS® 

dS scooS racodraS, s ® o;® srasrad® 

S idSdo gdd . 

IS® co®ra ©raoscod s ragSd sSg,8 

e®codB3 d g o gsfmQa S o coidca. 

dseod g o ra® d co;ra g d s d raja, d 

co®®©1 s ragSd d g o gdra8og,8 g o 

g d s d d ratra. ora graO coooscora o d -

raS ®Qsg®d g d Sogsgi"® d ©go S)go 

6 S i . 
raydid scoi o^S, raydira" seo5 dscoo-

8>S, dscooeSg^ gid®ra:f a® dS scooQ 

racoa © a d g 8 S S d S<s3® 3go SSg). 

g d o d o gda® o i ® S®®?® doig 

raogo ®ao SSrao © g o g©o5draoS 

cod®d, a S d gorajsco' S o cogSo aDg-

©ccf® graS ©gra Sra,®odSra d ioSaSd 

OoSag Cfi©®draD@ SSgDOSd ra;d deao 

©g5 ©cai raDOD goorarasd g ;dsa5 ®raoS 

Qo82oao ©8®®" geocodiS sdoraS 

o S d . 

gg g S s d ® y g ra® geoeodt Saooa-

892356 Stood c o d d ® d S o S d d o o d S -

raS e d g e c d a d d . 

© $ 5©X3© e 3 o @ S ^ @ £ d ©3 
epsS 2 )60^3 ©36^03, 

s)35Ss2) g@©©c3s5 d e a d 
o g e e © s ) d ©©©caa? 

S © o 6 ^ © 833 ©©35^©© 
S g © ® e p ^ G f l i l H ) © © © E S Q © 

@ C 3 3 © § a ? e p^C3 ( 5 ) 5 2 ) 

®©©S© esqjO, e^t^e53@c3 
C ® © ® ®36^3C3d ©s>©3 

o © ^ 3 £ $ ©3)3©, epe3@o>5 
©©£©© c^C33©gs5 S S 
@ @ £ 3 C3S3C33 OD&55)0 £ 

©©©JOtSWO ©3) 
£ 3 3 6 ^ D C 3 t ^ © © 8 

@©5So ©£)(^03 
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a®® ©®SCDQ® og"3d8(5 ddSgacoaSo 

Sod co«6raDSd g d g s g gasoD'SraS ®dg S 
g g?ra (Tested and Proven) 

®® Sra SS Sod gcoora (10) raog SraS)-

gSra ©dSoSd ogdD ejjd ©SgSo Sod oocnra 
oyg. Scad Saaoad (Launch Projects) 
graBd o®gd®6 rad gjd grad raooo g:iora-

rasd geoaad; Saooad ocodg doS gjeogd 

©SS. 

"®odd dega'ag odsSod (Mars Global 
Surveyor - 1996) 0© ®odd o o d o s d d d 

(Mars Pathfinder - 1996). ®odd d g s -
®s ®dasd (Mars climate orbiter -
1998), ®odd ©oogd g idsd (Mars Polar 
Lander - 1999) oco ®odd ®®es (Mars 
Odyssey - 2001) og©Sd raaoo goora­

rao ^ood®ra rag geiaSraocs Saooad ocoS® 

oodSraS gd g d s d s®® sogoa Sod .Sooora 

ogjgS. 

©SgSo S^d Socora moSrasdS® dsso 

ssra(expendable) oorao s d o o d . dra® 

dSo moSraoS cora co,-dsd 6 d S d d o®«8. 

s®® oorao ©raoSd g radd o®d8ra ©SS. 

£3g<| ©£33©£3 
co®d g3d®oo rad oaSSsod ®cogS ©Sco­

s o d SSoo® oqcoo d d d d o d g S g S gScoa 
D«a ©dSra coo ® d S d d S;od. 

ddds®S gS ©radg® S g o d gch co;d®S 
cooSrao radra sdoraS 

©®SD mSod g;d erad god®cosdS sdoraS 
cood gcorao radg ^sS. 

ca iSsd Sogsco5go ograd oragd; Sog-
coSra goSd«6od (aero dynamic effect) 
gob coid® ogeoo Sscdassod dd®o«6o rag 
rajS sgJco goSd«)6o. s®o raoood Sjdo. 

©C©® ©t330C3 
oeog oaSS radsssd (Low Earth Orbit) 

d«;So coid® oe;coo cooSra radra sdoraS o d g 
oco dSoS gScoa ora ® d S d d coo ®ddra 
coSSa. 

_ _ 2()04 ®odg 



0 8 

Navigation cameras 
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