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ZekcO™u ulZaue PO_ aéjo ujuf gyd™Za auXyo Ko«é Myli C_ue PU_e a¢
C_ueéy™ abla KUOA[UGO
(3) _\G[oe MV~ :

_\U[6e MV @"é~0du ca gyd™Za _ebav©6c‘)z jJEGO @Yéci”™u boZue [6ad ¢
j€éG, C\ljeY C\p~0" a8 (jUAUWATURNIaaB8aNpi e Korced
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@Yée @UKle C_ue ca gyd™Zi “obde Keo[UG6 \UNO KWy0o- ed @Yécun
Keo[0@U«0, "0a0WYy Z[U a©dékiKle @Yécl™u @u_IlG Gad CyZe gyu™Z ie
Séfo ejo[dal KYoKich ue C_iUdZtias) KIEKAR §€i0 Keo[i@0«06
(4) KOdNue :
(a) KONjue ujCQO G_eo jie ~0jaKO Zeke @UKleue e0a©d”™ Keo[UGOH
(b) ~oCU”MidcO™ Zek 0OAR gyl"Za KO©dNle C_ue “obde KeoMNOGo C\ljeY
(c) @"oCunud Zek ulzaue gyd”hZa auXy KO©oNjle a&pichogalCAlj®Y -
GViue KO _Zka ujaA[GG al ajko@ ujaA[b6ale ayajlie _aZo_ 0\0Z K
(5) @7y KlueKci”:
() \adaobéZ \G[och”ue iG84Z0 aéjo ujuf gyd™Za aéjo ujiA[aGo
(b) _EAZON co gyd~ZOKé ablaozZ Keo[0Go KlheY _éAZ0M @«ell_éAue Z
gy0"ZOKé ablaoZ Kedd
(c) @YédIR":
i0]0eYZu CyZe @Y &mdREular Weight) CyZe gy0~rZ0 @OWYKE _eoP k" K
@ZGa C_uedqg KteKcd”i"8ud md” _audiMicoK ulZate ~0%000dK bicok
_aYudkavieé uR+aoK _jZo ~dy«, ~0juoKo gyd~Za aough blaue Zek _aai
_KOAJ0GO
@”oCunud Zek _aadje C\GjeY :
(i) KO ajk vjalD(latant ) :
KO3 jle a€jo ujuf Zek @]6K ajk UjOA[0GO GK _éelZz” C\OjeY ujCQo - F
(i) KO Zk( ujadsdudoplastic) :
G ulZzaue KOo" jie aéjo ujuf Zek ZkO uj0A~0GO id]aeY C\djeY ujCQo
u_<pod
(i) C_6"U P(_ Zekda® Gtress Fluids) :
Gjo ZekcO” KVor \([8 _e0 ayajle Ke«d, U~ ~8y« ~0j08A PO_ _j*6 "{ij¢
Zek e0 &aljoZ je@«00
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ilek bdhGue uKuzZK Zek lu_a MZoue _aaljoZ je@«0, u~uZuauk Zaué N:
ujad), @0C uKuzK ajk UjoA~0@0«0 (KO©a™ a\k( ujah)o
alEa-RMZ _a0diM :

@”™uCunNud Zeke ayaghevfour) ajé ulZaue _a~€éRy, ~[0 - La\y aomi”,
A-0"0de0d | JulyaMoK _aYadkuacino
aoh\ ao’yli :

ubgZoK aomd” | edGiGd oK aomi~e @™ oCUMNId Zek G_e0 GK Zek ~(j
~NodcKé cau” Majo, @[o0Zp Gjle gyd™Za _eda©d”™guk, ~0jaKo Gja C_ue WE
@”™oCu”ud Zeke gyd”™Za a\ko[UG, u~uZuauk Z0' C_ue adjoeé ak _audav
UKPp@ p, Gjl lu_a MZoue _aa(j jéG, u~uZuauk @au0koZ jéG (N<G~0G)d
Zekd @"y iaé C\jeYcl” UjCQo, feY \aaY, Zek U_0focepip, KAOWYS, U[p U
ew, eq, Zek fjeYo | iauéo

Léap iG]heY blua @™ oCU”ud Zeke gyu”Za (Kaci™Mdue KO©d™ PG \Ble
jie C_ue "0obde Keo[UG6 Ko«é uKuZK @~oCu”ud Zek @Q«0, u~Cicl”u g
KeoNUG6 GMHAArakdependent Viscosity@QO00 Z[G_0 uichu” bif” PO O[oKy
Keo[l@0«0 KOO @y uKuzZK @”oCunad flY \golA [G@ 0«00

AoCUNd Zek ulBiassl Shear RatdooZue inKde Mad p Uayouf Z0ja GK ie
Uja, Z0ja C_6©0wié U\A MZ0 Keodad GVaue ic"é_0ZoK Jialu ujC&o gyi’z
efficient of Viscosit)0 @ _e lue GK @"oCuUMud Zek ulZaue KON Pla_ | KOoM |
iLK® borU6 G_eoKo Zek ca icd-"0bdeguk gyld”Za a\gd”* Kued UZYé GV
aéS0~0A _Que "N0j6o

uKuZK @”oCu”ud Zek @Q«o, ~[0 -
Pseudoplastic, Plasti€Gadilatant _aauj, ~0j0Ko icd
C_ue "obde Keo"[U«odn(edndegbendent
@”oCu”ud Zeko icd C_ue "obode Keé[bal @"oCU"NId
Zekod icd C_ue "“obde Keé[bal @ oCU"ud Zek boZue
thixotrople | rheopectic _aalj @«bédqo uKuzK
MuahK G _aKlee Zeke ~cé™0 @0aoAle KedQ«o, ~[{ -
Oldvoyd - B Model, Walters’ liquid...

Fig - 2
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(1)

(2)
(3)

Fig - 3

boUAOAFIAOKP Zekcl™u Jcde GK Zék M icoK adaeYu :

ayajle - boUAGAFIAOKD

_aZoei_ céivin material, Maxwell material

]cd - ich«elk | iek iBU~OMOKeY, AfGAOKDP | boAip _ablae

C\jeY - UKUZK féadaoKi<p, @A _pWp Kaoch, iofd eudd

ayajle icd - “0bdeguk gyi"Zi _aRasdpechié, -Thixotropic

]cd -RheopectictllZade @abaid gyi~Za auXy Pa__audiMe icd ijoZ6
_ Thixotropic UlZalie @0bGid gy0rZa Kuc PG aduddMe icd ijoZo
C\UjeYcO” RheopecticZek ujCQ8ynovial fluid, Printerink GadGypsum
Paste

- Thixotropic Zek ujCQeggurt, Peanut, Butter, Xanthan gum solutions, Aque-
ous iron, oxide gels, gelatin gels, pectin gels, hydrogenated castol oil, some
clays, carbon black, suspension in molten tire, rubber, some drilling muds,
many paints, calloidal suspension, efc.
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(3) ayajie - @™ oCuUMNud gyli”Za

(4)

_aZoei_afiIK©o" ajk ujadilgtant)

(b) KOO _ZKU updedoplastiq

Jco - KO©o* ajk ujal ulzaue @ubio gyd”Za aéio jeéG, _audiM Ke
@ _e_lue Ko™ _Zkd ujal ulzaue @abdio gyanzajadi _0G, aud
C\UjeY - Rkue giy uglRZiGe Séfdiajantf) (

(=]

~GC]
M Ke

(=]

@ _e_lueNail polish, whipped cream, ketchup, Molasse@® URSeudoplastic

\ke @«bédqo @ (Ggapxpaperpulp in water, latex paint, ice, blood, some
silicone oils, some silicone coatings, sand in wate@(0\0 ROZud Zek
(Pseudoplastig0

i0]GeY ugaYubéqg ~oCuUud Zekecl :
]co - gyi”"Zh K©aNjhe C_ue "“obdoegukd audiM Keld~0C[6ad PU_ | K«
"obde Kued @Ujéeod ca Gjo Zek C_ue _audaM Kel~0C[oal Pi_ C ue
C\(jeY -Blood, Plasma, Custard, Water

@”oCu"ud Zekci”ue adbqgoKeY aél :

Fluid

Newtonian Non—-Newtonian

| } !

Viscoelastic Visco-inelastic Time
dependent

l
| !

Pheopectic Thixotropic

Bingham Pseudo Dilatant Reiner—Rivlin
Plastic Plastic Fluid Fluid
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10jU« :

Newtonian Fluids obey Newton’'s Viscous Force Law as delineated above.
Common examples air and water. On the other hand Non-Newtonian fluids don’t
obey Newton’s Viscous Force Law.

@ZGa "oCuMid ZekcO” "oCUMNpu gy0d”Za ~ode cd™«o6 Geau” id]ae
@_e lue @™oCu™ud Zekecd”™ "oCU"pu gyd”™Zia Modce cli”«0o MGjod Geau” ujuf -
_a0AoKp, K\ée@, Ué[pu_Ap, figYo, Rkue giy UgRZile, \aaY AZyt\0o

@"oCuUMNId Zeke adbo”rU adbgoKeY Kel~0AQO6 UKUZK KO©8™ _Zk( UV
ajko@0 uUMOAced @~0CU”Id Zek 3 GigaYule adbq, ~[(- bOUATATIAOKD,
"obdegukd &7y 2d tgaYie Zek 4 baMue adbq - adwcep _&0A0Kp, iodeéuwy
eobpfo™p Zekd icd - *0bdeguk @~oCUMId _é"u 2 baMue aobg, ~[U - eolu_K

A AN

Rate of Strainl Shearing StressuKde Mad p UdYouf, Gja GK iekuelL( jéG, ci
@eOR0™Np LNA MZoKued K(‘)«é,@"C‘)CU"l]d Zek ulzaue Gjo _auowp "ofo@e
AoCUNId Zek ulZaue gyd”Zaonitstoe &ib«é Gji @ oCuUMNId Zek ulZzaue a\ko[lcC
Z[y "ouYaguKa :

1. Biswas S., Basic Physics, Vol.I, Emkay Publications, Delhi, 2000, pp.177-188.

2. Biswal S.0cgkoK, UbgZoK admi” @~éguk”, J0elgau e(]d UAAp _aKag”
3. Biswal S.,a0md” aocgad, b\ad _aKag”u, béau~glie, 20156

4. Biswal S.aomU” uigeb, flau _aKaghip, béau~glRe, 20236

5. Biswal S., Exploring Physics Behind, Bhadra Prakashani, Bhubaneswar, 2016

6. Biswal S., “Physics of Flow and Heat Transfer in some Non-Newtonian Fluid”,
Ph.D. Thesis, Utkal Univerisity, Bhubaneswar, 1986.
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10.
11.

Goyal, J. K. and Gupta, K.P., Fluid Dynamics, Pragati Prakashan, Meerat, 1980.
Biswal S., Eminent Physicists, Vrinda Publications, New Delhi, 2007.

Biswal S., and Jena Manjusha, Engineering Physics, Viva Books, New Delhi,
2019.
Biswal S., Newtonian Physics World, Lakhmi Prakashans, Bhubaneswar, 2025

Biswal S., Sidelights on Physics and Environment, Bhadra Prakashani,
Bhubaneswar 2014.
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CWy«l [Oko@0 @u_lGue
WKOe KckaK i ORAQ

__é[oauVieé ajéZ \ieue @uc uigeRMZ aljaue MauoG @Qo0, ~0jle Mic ‘i
ajouMaj ad Gurd_adu”Up Kjo_Geoalo @ic _é[oauMaj u~c0Zo ii~oyKé _eol
Kckl ewe Mza Pleo_ULue Nieo aéféQoo @uce ii~dy Zék™Gue uijo MZa cko”,
_é[oale chrliKhdY akVieé uXe @]oKo6 uiVaue ejo[oal _aZoMEéWYOK uQl
_é[0alt Maj Pled_UU U~ _eod RjUclicé _eoKacl KeéQo, uijo_eo ‘i0MoUl’ Maj
aéféQ«00 Ko«é uiMéWyoK @uc RjUclicé bko uiuZ C{Rk ~éjii«06 elZole @
MUMEWYOK Mwid-~céni _eo Sfién0joo ‘id~oud’ Maje ufiKcau™ Ne Zo@0eo
@URO0 ao biAfue MUZ Keo Z0' boZue ali KeéQ«00 Ko«é, uiViKie RuaR«
ewe aWy aWy Mjko@U NGiaé\l boZue "eL0\K Kk( aofé@a ej«o 6 uQaU uQl
~ifo aoQd fEPOKO ej«0 6 elZoue uiIMEWYOK aljieKé aljle«o 6 aofe@q, id_
MUOZ céjfiue XOQuéYo U\A boZue ej«06 uKak \o” uauk aljieKé aljie«00 Zue
ualfo ci”™«006 uici™ue adogRli @QO u~, \0*uauk @uKdague ejé[oal Kcki e
uici”ué RuaR«éu @UuKacYeé€ eli Keo@UieQ«06 elZo _Gjouf ‘iGhoUd'e ufdl
_aluc \éAUl j0Z _0_éfoKeé ii~ay @OWyKeé auXA U\A ibqd _aYlc Ke«ob

ajouMaj ‘ic”oUd'e ufGKcau™ alc™ _eod iaéVieé ' ayqoe CyZi Zo™0 "él
@Z0 uaguue 30 ahd a*«00 uict™ue jGZuMaWy @uc ZékMaue @Z0 uQuU uQ
@ULOO u\j Zék™Maue uich™u u_Ue @UKGe aWo @uKudeue uictu” uQuauU ujuf a
UicOu™ \dOkéo icEué bf _0Aal goLoQ«000 tichu” iek Ruar~(_" Ke«006 clUC
| NGie adborU _aKle c-0 vici®ue _AaJa™ LO\YO NOiaé\d boZeé vicau” cjé
ayajle uic0”ué RY( "0j66 Nadiue feM0 aéY0o 08«00 _aKeéZo uicO™ué au*A €
bko IR0 Ke«0d a’eiéié EeKé c” U\A géY«06 a” cl]lyclie aKézZo tich ué
@0Klge JkO at\fKé @0\e Ke«0, Ko«é Kkl al\fKé We«06 Kkl aO\f boZue féP
uici”ue _aak bdo aoRéko Zaue _adyY uMA~0G ualfo aoRéko cleoade iiPMI
MOZ boZeKé go~0A Zhu ii~dy u\aZOué _ad[o™0a Ke«oo

@I \o"e K[06 ‘i0*oUl" Majue ‘Gfbonp' Aicte UQIU SO@UOG ejé[oflio adi
f ciiza \eA POLS ujad U\je ew Jiled @0LO \éAU( fifé A\aKUG GUZ 0QiU U~ A
KO~ \eAUQ 0Q0U UQAOU wjuf aod aljueKé VoKp RY(_We[oflio céSue Keki e
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_ofGc0”™ué u\Louf Gfbo™p alwoel, Ko«é u\LoalKé uLk™d Ku<A _eod Gfbon
IVe L&id-ji icEu ¢ KoY UAC[of(o icUE ZOKeé bf _(C[oufo Ui *0R ci@0 _GLC
@"ycau” ZOKé ~"oR MUZKé u™A ~0CJoufo Kl@uké LaAalKé u\C[ouf | cjé Pt
icEu ijoZ cogo~0C[ofho \0Nited ~0ji MaZue [GCAT KOjoKo i- ojuf cG@a 0L
AOfo NG _ Wyo@ue idwcld”u ijoZ i€éjeu Gfbo™p iaé\o”™ uLké[ofad uichu”
aobo”U g+ Ked U\gWe[oufo @aKague Kka ad\f [ouf bdue UKjo ~0Re idwc
Aoufe Gfborp UglAfh tauk @Ra E_U U\LE[of(o ~0\eé CVO cO@0Keé Z(' E_U
UKdkle Jed ZO' cO@0 Gfbo~pe K[OKEjG "UkIVKE @UMA ejé[oufd Gfbonp F
al\fMéWyoK \ie \é"o@Ueé Ziu eGARKE CWY0O @Uié[oufo _a” ié ieé Keo MUZ
uj0A~GC[oufo ieunMo ii~dy @uufiKue _iel i0™oUl Maj Sfio CVE[oflo ii~dyue |
@0UJLo a; ujaA~0C[oflao geue [eo ~UC[ofl0 Gfbo™p @ULO uLGfo u\Lé[ofq, \iee
_OLKEé CWyo CWyo @uié[ofio @aC, Zu_ue --- 6 GZoKo Kjo Gfbo™"plPE b €]
1*, 20" _ue KY ujfa? cG@ae K[G géYo Gfbop fGURA ~UC[ofGo Kjé[ofh, ~a, N
KoQO u\Lo”™o06 faRue Z{' Jiie céjiui C{Rk u\LO~0C[oflG6 ci@le QUZO boZue
aéX0aéXucau™ @u K icdue Gfborp _GLue aid Z0'iR_U K[( géYé[ouf Gad Ké
MWii0 ~0C[oufé Ko«é Gfborp ~"oRe E_UKEé uKua coQ blaé ~[oftd ujuf ti RG
ujad
\ou” uLké[oal icdue Gfbop u\Lofq, 1kd at\f boZue uMOUOG @Ufé@ RkoO
So@U0 PcKo _Wofao ui iwecli”™ué GK[u Kjoflo uKjo Za' K[G aéSo_deouf #
e(Zove éYOoN@a E_U 0\LoQod icUE (U0 Ked Keod uLkoadKeé faMoufe Gft
[OfGO ui ¢ \élLue JkG aO\f @UWyYKEé @u™A QoWYa ujfid _éYo [ue al\f bc
foboMfa6 Gfbo™Mp WeoMfl | Potie KfGo iGwclu” uLk aj Keo Z4' _GLKé Pafo
_OUoeé g+ aljieé ~of(o vi j0Z OUKO aO\f @OWKEé V0eoflo icUE Pé_p uj
@u™Aufo
@0Kag [ecatKeé faMof(o alidécSkUl cé\é Kprte ieoMfts Gfborp aVv
ejo[ofio al\f boZeé ei 0 _eo0 PKp PKp Keé[oal uMOUOG CWy«( [Gko@U
@uié[ofao Gja Zlue Kckl ewe NzZaVieé ao @]oK PcKé[oflio GcoZo @néZ a
Po«l Keo_Geofl M0jood cG@i _GLKE ad u\gWo u\gWo ~0A _(eofl ~0jod "ol
ejofid [Gko@UOUO Juue Juue @uio Z4' _GLue Wo@G C_ue ejofl6 [Gko@le
ewU™p UjUAMTGO uijo @UufiK boZue GfboMp Vo@U ujaA[ofad ui bdue [ec
@UNATG0 Ko«é "oR _ULue Ko'G_Wo@lue KajaeoKé OAfG Mjod @uK @
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MOZ boZzeKé go~0A[oufo GKa ejo ~0A[of( adPel Gfbo™pd Gfbo™p u~uZuat
@Qo0, ZOKEé fiMofh iuZ u~cozo 4" _ady adjieo~o0ad "oR joZue Z0' u_0haKk
[e€[0f(6 \ie elAReé CWO CWO @Uié[oall @ eOPOZ iYdle é@e éeéYOE
NUO~0CQO ui KoQO aéSo_leé MNofud @iY2~dy uj0A @néZ [Oko@UKé @u’
@Il icd _Ue CWy«{ [Oko@Ge GdiefKp Jate Jate uLGfofdo RUY uwwd Ufd
I0"0U0" Maje iaéVieé f'G cYohVieé ao ui ajéZ uwWwa [oufé ui ]kG u_0hdK _
\ogé[ofl | @UKague baié[oad ki al\fe QaoKeé azo'kozZ Keé[ofls céSue Ujf
@c"po6 ui RuY cjaKagPleud é[oau Majeé cjuKig~a” Jeo ‘it™ouUl’ Maje ct
MuahY( Keoad _0AR uiVaKé ~0A[oufé @c”p cjiKigue ajéZ \ie @ZoKac Kec
ZUué @uc uigeRMZ adjaue ejo[oal 11U0 ajoiMa] @ad” KeoalKé Vi~0
RuaRMZ ejo[oade iiPM0 coko[ofao ‘i0MoUd' [ofa ZOu _0AR ZéZud ajoiMajo |
@OUfOK-uitKS \iezaue [0fd batk ZOu C_KeYMEWyoOK Uijo Majue RiaRMZ
U\LOA[OUf6 uzZYeé ‘ic™ouUld’ Majue ljatAal _1adeé Zlue uKaZéjk axXo~0A[oflc
@c"p CWy«( [0ko@0eé altjieKé @iofi _te _a[uc aldécSke @caeR0”
~0A[0al cYohe gRGiIKaodG _GAR Z(u atdécSkue @ceeRd”e i(laZh Uagh @
uAEgph-géUp PiWyl« iitP0 UMO _ue ui "OR céjii C_eé ujfucUp KGP uUKou\ufc
iIKOug @Z0 C}Yx(e ijoZ Pleo@UWYyKé @OLO _uKAufo Ko«é KhjoeoKé _OA
ZOu "Reue _WEe[ofl Gad Z0u [Oko@0 Zuk uKjo uMauU Rua féPo[oale ilPAC
iow "AR WO [0ko@0 ZkKé @u™Aufé @Zy« bdbuzZ ujoA uQiU So@uU u
u\LoalKé _OAufé @c™p ZkKé Al _Woal u\Lo bdue Gfbo"p \éA O\ QKE
uQaU _oftuU uKcozo GKeUo@a Qowa ujfa? ui @0¥2~ady ujiAMufo
00U ajoliMajie Gfbo"pKé @0adAle Ked @cp @0 @"éba Kufo _
~0A[ouf, uivViue uKak MQfZ0 | KiU_Zw [ofa6 cYoh @OKéZoe uKaYio Rla ijc
uzZYé Gfbo”pKé u\Lo Z0Ou Léioe iucah ejofa ~0j66 adjie Majue RuY GfoG/pl
A[0f06 ZGué U\LO jVGZp Gfbop t\eWyoalKeé UPAG Kf(, Ko«eé Zi'e Kéro Ké”
_WyoMfao Z0' @aLoeé fé Seo _Wyof(6 ui uRGep KajoadKé Pajéf[ofh, Ko«
Jaue Jaue @UEECUWYO aioufd @cp aioft _ue Gfbo"pKé Kcp bdue U\LGML
Gad uUMadbe KaxXou\ufo Ni@aMaje [SG _a™ ZOu céjiiké QEAfifus ui Gfborp
Kjouf, bd Ke™(joo céi ZécKé @UNOZ Keoao "MajoA Ko G ucd ijoZ ™A ~0ao
Gfbop Zhu K[G aéSo_0eofd ~jofio Ko«é Zau K[aue [0ad \da | tiUjblatk
@c”pue iRe @Z0 uKick [0f06 etiZzolie uglAfatauk Z3' cG@0 U~Cii Eetie K[0
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iBe uicoZo faMoflo Zau céjiiue ad ~aK, @0aLo | _0Uo [of(6 Gfbo™p @GC bd
u_0Q0 @c™pu céjiKé POjoifao Zlue @ULOKE @Uu”A ejoflo uijo icdue @c’|
@uaiofao Gja [ofa Zau_GAR @UN e @gi6 GuZ ahde cjiKag MuahYU _ue a|c |
aljiue GK GfoG"p ijoZ K[G ujC[ouf uadfo ui acglRli Keo Geé Mouf 6 @c™pu €
@0Y2~ady ujfao Z0Ké faMofQ, iuZ u~coZo GA @ULo \EAUUKE ui @u"K \0"eé
Jaue Jaue Gfbo™p Z0' uQAU jUZKE @cp @UWYKE aXyiA u\fad @cp Zz4' O
Mafue fuMAuUf6 Cbdu gete boZue GK Cha blda™le Zew _aadjoZ ujfio Gfbc
IVue GK uQQU ji6 @c™ @”éba Kuf u~ Zau @ULo féjue _ied ~0A[of00

@c™p Z0u _uKUeé GK uQuU uMafK adjioe Kufé Zaja C{Rk \ogé[ofad ui
Keo UMA[oufo uijo uMOfKKé Gfbope K _Okue Agd Keo Z0OjOKE bicoue eLouf
Gad Juue Juue @Ujéed C{3k \ogofuo Zi' boZeé @lufiK egao aljieo au\f C_
Kf(6 GfboMpKé al\f @UWKE u\Load iKaug @c”p jZ auXA Aglel u\ufo ad\fu
@Z0 @0%2~dyue @c"pKEé @Uu Afl6 KéNo So@Ule LEio u\Lo @cp IV Po_¢
biAfieé @0Y0 Gfbop jiZue u\uf | Kjouf, GAUG uch Ze eé ZécKé C_jueo Gfb
Nofh, Ko«é ZOKé u\uf ualfo ROYoMfi6 uMOfKKE Jeo ui @c™pu C_eKé uWA
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Keo[oufd Gjo icdue, ui \eAUO cog”ue cjuKigue ucdU 322 \0" idMaj Keo[6L
KO~dyKac Gad ualASKé CWyaY _eulYo
@bo~0" 71 Gad 72 (Ré"p 5, 2024 — clyod 18, 2025)

REfOA 2015 IeASAUalAS Gad UAEiIGr bko NuedA i6iUd ijoZ iju~iMe GK »
iduZ u\A IRofodceué @auceoKie alYOROYK cjaKag CWyaY _0AR[ ~o~éq 4
blate UNGhYQ Keo[ouf(o Zaué _a[ic @ MACTI®ok(EiAGep a[c KO~dylc
cog” CWyaY (AleflArep-1) 0AR ~o~éq KeO~0A[6f0, Gad _uUe 16 Rép 20:
j0Z UalAdKeé "ai/Asp todie KaoC blale u~0Mu\alKeé ~0%20Z Kel~0A[6f0¢
AlepfiANpe CZpul Y GK MéeéZR_ %00 cOAFLES blaue PojuoZ UjOA[6f(, Kie
CWyaY _edlYue CWyOY Keo[dal _a[c cjokd [6ufo _ale,ue GKidlo @OV \o’
cog”Keé ualAd AlepflArpe tial cWeyfp ij0Z ~oe«e ~020K iciyl U~OMéfR @
@]6K icd _0AR aéjo Kel~0A[Of00 Gjo @ _azylgoZ adEde cjiKagPieucd
i0]GeYue @"écO” KelU~UA[6f0, IRofodce \éXy blaue Kjo[ouf, "Gju ucle Léioe
ejoalKeé bf _0Go Gji cRO\Ge... Gji UOKOG borU \éAOUKOY U~0uW’o adok”
ISSIe @Zy« iKaod ejo[ouf, MEeéZ3 1%0.0 elYlualY Gad ua+~mi"oK MuahYi
uici”ue _acéL Ki~oyKkd crue uR+aoK Gad _a~éqoao\yld _eulY Keoad,
iIROWYyoal (U~_eoKo GK LelssbogRbkeh), elYOualY Gad cGAuKadMaiboU
Keoal @«bdéq [6fto it O e 20240e, IRofodse Wil 44 vARO[OUf, 7 cly
20250e teliKitchip cjiKagPled @0ufro IbPOro ué KeclYpZ jEl«e Keo[ouf
ijOZ ("0i0 cjoKOgPOeu ~oKp ujMp Gad vediKiuclip cjaKagP el @auf{aSe N
UCIGr WaiM”~p UCiKal Olie _é[6auKeé U eo[oufd 18 clyd 20250e U aledW (e
C_ilMele iéeldZ bhate @azeY Keo[6ufd Gjo adE0edZ cog” cjiKigue Z(ue
aéjo Keo[6f(, Zaué ugaA 30 cele iU0"0Z Keo[6fi Gad Zau u'edal _ue cjiK
UgaA 12 RYu calle ejoalie @lgl Kel~0A[6f00

IRofodceu ZouMaUO _é[K cog™e ZEkNMO™K aougeehY cjaKag cog™ u_ad
Gaod ui[éue [6al0 PyGuf-MéWoKé aKig Kusth ZliwExaplicog14/15)
cjiKOg iUf ~éMe Ua+gOoAYIE@ &lijio Gad \UNSKOku” adiild” C_le UK!aoz

_azZoAozZ iUf _eodaj* C_ue "obde [6f(6 ZOue \ROZUd cog” (@bo~0" 32/33) \dI
uildéRp clrcue @«RA0Zud iju~GM C_ue "oe«e “0bdegukZiKeé \goUuA [6fl6
(UalAd Alefi@reRxpedition 71/72), allYOROYK Ki _eodaj*e NZ” ~éMue GK M
_e0a®d"Ké Pojuoz Kued AlepfiArpe ~020K iciy( U~OMéR @ azyioZ Ge
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\éNAUY 0 ~éujfi aed alYOROYK cjaoKag CWyaY _(e\gooZaue @iKiaoK u~0R
MéeéZR %08 _elll clcfho Gju MZ” cjiKig~0te @« ppr2xadkigsikK ao
_azy0ao©d”" bko \éXy aylK@ _p idAce @lagyKZaKé MéeézZRauel Kiued Gj
Gad _aldzZiu @_azZylugoZ akKéZoKeé \gouG, IRofodce Gjo aoKgoZ RUOKkZG

Ki~dy Keo[oufo
IRofodceu aygoMZ i'kza, ~[0 cjaKigue GK clel[*p Gad UalA[fp icl
KauWwyldaoZp i kZOoKé @zZoKac KeoQo "éuji, GMéWYOK cOAuKaiMadbo
eLdalle @U"g_P0eoK, Gad gqogiku _a\gd” bloate Z(ué &Z0AdZ Keod (e
aodlighKeo cwk _0Af Kird Ked~0A[6al cog”p icdue ci™a getie admi” Gad
aéSoal _0Af Gjo Ki~oyKki_MeWyoK @Zy« MéeéZR %000 Gji ayZuZ, ¢
iKled™K Gad @0gREOKe illadRSeatmdEaidiU0N tadfo _&ioj | _abldagdl
RAi0]0eYu crue cjiKagPlelu 0AR @ldagyKud @id]0eY ciioK iUoeZ(Ke \¢
CWyaYe ua+hdoK Pyhuf- _0AR GK MEeéZR 1%0.0 ci™aud \oM _a\0" Kue G
i0adR M M&jY Ue cjiKhgPleldu cwk Gad Ez iladR MI™ U~OMO0~0Me Méeéz

ideYu 1: ie"oZa IBofodceu cjuKig cog”p itelidg

cog™b Mc/@Hdzoeol azytaop® @ald] _adjcoR céLy jOAfaAUe
zoeoL | (0" | bicoka
STS116/@bo~Woli'e 9] Rérp 22| 192 | “anAuf
2006 | 2007 \O” | A-0MOdd

ISSictuag, RuY cjokdu
\ROeld uZi IBOKp icd _OAf
ueKWs iua_», cjiKague
chel["p u\gWoal _A[c ayqo,
_"ouUfp \0no
@bo~0" 32/3BREfOA 15 ub’e 19, 124 "A0AUD 1ss KechSe \Rozud fjoka,
2012 |19, 2012 \o™ | A-0"0de, cjiKlgue UAOA[f ich

A —4

\U

A —4

ISSKc(S¢ Keodal _a[c ayqo
ualAd Ki CWYRéEMN 5, clyod 28, 286 | “atAUDp WUAIud cjaKag~an gway
_elld / @bo~"2024 | 2025 0" | Kiiliy, | _edlade CWoad _a[k cjokd,
71/72 ISSKciSe AleflA”ep iciyd (~0Meé

ajo0Z ejYo, \R&AlUd
KclOSspacexclacue
u'eo@uioad 6
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ueKWao-bw i'kZlh Gad cOAfLE<

i€70Z0 IRofodceu Kyleo@ep @u"K ueKWa-bw i'kzh Gad MéeéZzZR _i%
cjUKUg @”"éig8u™ue Zlue @idjheY @a\l"Ké @uoZ Kued

uZEip IBOKp-UBEdce ZOu Kyleo@ep iGel ueEWd M@ Ubad@iBaKda(e
iBMéjuZ uZilROKp icd GK _abldaglku 62 N<( 6 co™oUp blua ejoQod ROME(
cjokdu _0AR GK "Nz~ itaddy icd 0eKWd iUa_» KeoQo, ~0ji _iadZ” cjiKagP
ueKWa Kel~0A[6al 60 N<( 21 co™"oUpKE @ZoKac KedQod Gjo cUAfpLE<
IRoflchepu ij0Z Zhue ugh UAEIIRIKp icdue jhif Ket~0A[6f06 tchU icd \éAoe
UZEilROKep ZafoKale PZe[d iUiMue @Q«06 RUY cjokiu \RGel tclU Uil
[6aduauk, u_MoO jéUi"p Gua ao RuY cjokdu \RGel iadl]6K UuZ&ilROKp Keo
IRofodcéu *@ N<O Zék™aue 10 co™oUp @uUb

Zlue _a[c cog™p (@bo~0" 14/15) icdue, IR3ofodce _ade, ue Pleo [e uAill

KyQ[ao™p i0. [Ud"u ueKWOKEé @ZoKac Keo[of(o Z[G_o, Woui'e 2007 ue u_
u\A[6ufé @bo~0" 32/33 _ue, IRofodce €Yo [ue RuY cjokd cjaKagPueuu bl
icde ueKWd 50 N<( 40 co™oUp Keo[ouf, Gad 2025 ue Zlue a©dci™e ue
Keo[6ufo IROfodceu UAEiIRIKD UeKWde Gjo a0EEZ adaeYU, Ui KO _ed ale,l
U_Mo joUirp GjaKeé bawo[ouf Gad Za_te GK ANz~ ueKWd _éruilul_0Z Keo[d
MZoguk Gad “oe«e adKgoZ aKézoKeé /A blate \gdiGo Gjo X0*( cjiK{g
@u™g_PleoK, azZzou~0MoZicikK _eouagKe iiPoZ Kued cjaKigue ci”™a U]
I'kZle iUcOKé @UMKEé axXiAal _0OAn iGcijoK Gad ayqoMZ Az \RGel _eoP
EQ_~ Gad @ZoKacY /A Kue U~ cjoKig @7éig80" GK iKaod, aMzoguk ulZ
NeUjio

cjuKlague i6MejoZ id@ofodce Zaue Zou™MaUo cog”™ue cjuKiague uctU 6C
co”oUp a0ZUAQ«00 Zlue iadugh cog” _1adeé€, ui cjiKugue 322 \0" i6Maj Ked
cog”p icdue Zlue ajd0Z ejYO @Z0edq 286 \o™ U~0WO[6fl6 Zlue ajdoZ Ale
Ui ugaA 30 catie _avag Keo[ouf Gad 2025 clydle U'edad _Ue cjiKigue Ka
UgaA 12 RYu crle ejdoalie @0glh KeO~0C[6fi6 Zlue @bo~0" 32/33 _azy
iadKOko™ @0uceoKle ij*gukza ZafoKaue hA Gad cjokld cjiKagPlelu _0A
2017 ~dy« RuY cjokd \Bdel iadd]oK GKK cjuKiug CWyiaYe ueKWao ca Ziu
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cOAuKaiMadboUoue @™y ifftdado ¢f@zodilke clel[p u\gWyoal a[c a
cjOKOgue UalA[f*pich Keo[dal _a[c ayqo ujoA[6ufd _jiieocal, alAK0d Gad
Keoal I18®dgiayddic C_KeY ayajie Keo[oufd Gjo @™y gleueoK KéZoZMi3, i
chel[*p Gad UAOA[*p icl~ Keodad, UKak aygoMZ Pyduf- KOG _aPde A<p
\éAouKOYeé, Gjo Ki~dyKkli_MeWyoK @GjRI"N %00 cOAUKATMAbOUO e
eL6ale @u™g_PleoK, Z[(_0 @Zy« MéeéZR3 1%.0 _a\go” blaue Ki~ady Kue
Gjle Mbue _abla @Q0; ~[( cwk MajKé Ké cog™lie cjaKigPaeu EdiUy, iéiUuz
I'kZ0 _0AR ini%00 blaue itadl_eo ujat CPoZp 6

urzézRefodce 2024 uatAd Ki "atAUp UUA icdie GK Klud cjaKag~t~e (
CW0OY Keo[oal _a[c cjok( baaue AZojli ePo[oufo ui \éeAle @U«RalZud ¢
U\A[6Uf, @bo~0" 33 (Git_O"e 2012) Gad @bo~0" 71 (Gitu_O"e 2024), Gjo b
Keo[6al joidaue ui \RozZud cjokd ujoA[6ufo

i0eYu 2: uAIIRGKpPp KikKac Gad ueKWao

UEIIRGKp Z{ieog™N@bo~{" @a]é | Kacajddoz UEIRIKpUOBY /ciZR
(N<Q : corpiog)y (N<a : coroUp)
ROMe@0el 31STS116 NA (UcaU N/A _a[cEVA
2007 @bo~0" 14 29:17e
@09
Uaé@0el 4| STS116 NA (UcaU N/A _a[cEVA
2007 @bo~0" 14 29:17e
@0ag)
uaé@uieu 9| sSTS116/ 6:40 29:17 (_atd) |Kygucet @~Uo[e, NzZ4 cjoka
2007 @bo~0" 14 UeKWs iUa_~ (_ue jROAUSA
bawo0Q«0)
iUou_Up Ue |cE @bo~0" | N/A 50:40 (Gjo coglRuY cjokd cjaKagPaeliu \Baet
9 EVA_UAR | 32/33 _ue) tcle iBM&jUZ UAEIIRIKp icd _0A
NOjOOA ZledL _a\an aniln o7 ueKWs
Kel~0A ~0jd|, Koé - -
ucauUBavA '
RO"6@ed 40, @bo~-a | Nia (uca]  62:06  |1UcMAoK baatie PZE[3iUa"te [6
2025 71/72 62:06e RUY cjoklu _0Af MZ7 ucau
icd ueKWa iua_"

I
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Uo®&¥E"@U0 UAEIIRIKP AR *0YS0A ayKaoMzZ @a]6 iUou_U cale ic

Ko«é i0MéjuZ uciU Gad _acéL ueKWao bawoal C\ljeYMEWYOKE iVOoKp bl
ayqoMZ Rua”, iloAéZoK i6u~aM Gad itadR NN U~aM\OA

I670Z0 IRofodceu Rua” cjiKague Zhue aé©oMZ i kZOVieé @ue, Keo, G
Mbue i06AE€Z0K i6U~0M Gad RUY iadRMI” ayqoZiRe GK MéeéZR_1%o0d bict
u uWedfp clgdodfp cGAUKfp uR. IBofodceué adalj Keo[ouf Gad uici”ue adal
]ed ad0E0edZ UjiAQOS ticOu” UUrlie C_*Meud jeyArpue eéj«0o IRofodceéu .
_0AR RYOgéYl, aoughKeo KEKéed Zuue uMlado MiacK GK u_dhi RyUKf
IRoufeep uUfoboR” ugl'ue ca UNLGUNA[GfGO cjaKOgeé u edal _ue, ui Zau k
Pafoald Gao icé\a jiel bko iek G[o6a @0” _GAf iad\l @OM3aj _aKig K
je0Aal, Zlue A£EA @boayqo \UNSKIKkU” cjiKlg coghlie @« 80j0Z adogik
ccdAEgou ci™aud \oM SAEmdgaled 0AN GK u_aeYO\idK ayqoZi3 bdaue Zaué

_OkM Ke«0 Gad cjuKague uLafGuLbfo bhaue Zaue @Uai™0oK \OMKEé _aKi
uelSsKé bMa\p MuzZie GK K_0 Gad RéfOA 2012 ue GK Icp _a4ZuK Gaé C_~
@uio[oufd Gja Zhue blhezZud cikZRKE \éX Keo[UGo6 ui bleZe MéERelUe Séfl
Gad uit_O’"e 2007 Ue ilaecZi @Ugac _eo\gd” Keo[oufo IROfodce Zau cjaKa
Gad 2013 iucZ @U”K [e bleZ ME KedQ«06 Ui Zhue ipazZoK cog™ _te &Y
KeoalKeé u~0R"MNi KeéQ«o, cjaKlgeé “bleZ @iY2~dyR"K” Gad bleZud cjuKi
_0AR ZGue C>0j \BOMEY 0Z ujiAQO0 ui jhiyei_1%00 blaue i0[u Ki \iycO™ué ble
ijoZ “cifi\0e LO\y” _OAR _azZogiZo u\AQ«00 IRofodce Made ijoZ ZGue tiadub”
EUKEZ0o 1NAQ«O, UiatilbMo@0 p _ZOK{( UMA cjaKigKeé ~0AQ«00 Ui @UK [e

UKOVel ayaiUd Keo[oufo cjiKOgKeé itdAéZoK ROMOhMEWOKE UrA~odade IR¢
I0adRMNI"N a0aé©0 Gad _lUeAeoK Kaodu clircue Ziue bliezud Gad uiatub”c
iHKd Zau ta+hdoK Gad ta+mi~oK KO©day\Vieé ajé \ielie adENedZ bicoKIKE
ayqoZR blale i06AEZ0K UiZé blalte Ki~8y KedoQ«00 Zlue idladR ™ ayqoZ
ua+muU0”oK Z[y aljiue _azolR"oZ KeodalKé @”éczZo \oG, @«Ralzud inde
aéSOcYOKeé u_alr0joZ Kue Gad GK ayl_K, @]6K @«bdéq \gdKué aajads (
cjuKlgeé bleZKeé u\Lo6ad adohdue Ziue _azo k™ Zhu cog” ijoZ Gjo MbuZ ay
iBU~OMKé @0jéeo ie\exy Kueod
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IR0fodceé ZOue @bomAlbaidhgal GAOKE u_aeYd u\ad _0AAR RAi0]eYL
blGalte RWY0Z ejo[(«06 @uolae 2007Ue, Ui bleZle @auceoKud \izhadi Aé
Gad bleZe ZKoédka™ _aJdMcaa chuchy™ 100jué ubUo[oufo Zhue _abhaKe iaol
\0@U~0AQO6 RéN 2017 Uie, "OWjlc _adoK Aéf KcoUo Zau ~iclie GK NizA
KeoalKé elR0O ujoA[6fl6 uc@uadidejaclel icdue, ui GK bPaé@afp ialhzZ|
icdlie ~égelAale 500,000 eé @]6K blezud Gad @"yiy @0«R30Zud QUZ4
uic0®u8TEMuUlZaue Kyleo@e KeoalKé C»>0j0Z Keo[oufd bleZe _ajurc2u ~
NZ~ cogheé U'edal (AR EOMZ Keo[6uf, Cufal Keo[ouf U~ Zhue “@Uk \é>
ufOKué u_aeYd u\a”o

_agoiq, it Gad aé©oMZ LyaZo

i670Z0 IR0fodcéu adgoA Kylieo@e ajék EuKéZo jlif KeoQoo Gjil @U K i
_éeAle ijoZ Zlue ipnKde _azZ0'k” c0Zad @0uceoKd urauirue Zaue C\djeY!
@UNK 10 _0AQ«00 ~[0 _azoell ié_oeo@e ibdoip ucWifp (\eéAle _éeAé:
UMgUiNG _&goit  \K (\éA[e _éeAéz), i auirl Gad clied™p K_8ip @Pobuc< U
vial \K Gad @"yi™y aoborU viall _éeAle @«bdéqo cjiKlg @”éigi e
NASAUZip "a0AUp ucWifp EGKézZo I\AQOO IRGfodcéu _abla adgRay(_Uu
Gad "aMeoK _agoil \Bhel _aciYoZo G[oue eéh ieKleu _leé “0ip Gru_al
(2011), bleZ ieKleu _leé bleZe Zézud iuadly ~0MeoK _éeAle \abihY (2
UUUKUGUfOROKOf dérobeioUoeé it0NiPK WoutieUp (2013) Gad tiatub”o@0
UMOUf@" @Wée (2013) @«bdéqo ZGué iYdle afabalA UUf—aogR _azobl
aough Keo ui _a[c blezud aduglna ayqo ~0G GjuKé MajY KeB[z?xu&) WOUI'¢
100 cjokd ZifoKaue Ziue @«bdéqo Ziue adgREeld _aZoAlKé @ujéed C{

iice0K _AgHBATNOYSOA agoit Gad MéeéZR %00 @«R30GZud ~aMeoK it
ay(_KZ0 Gad adad]Zi @Zy« MéeéZR i%.00 Gjo adEEZ ciryZa iiPOA \0f
U~UK@Yio ulZaKé @ZoKac Kueb blez (_\a bihY) Gad uiadub™o@t (MY _0
_éeAle @«bdéq tjal Zlue adogREelud aZo6Ald Gad RuY cjiKagPieu blau
@]6K _ailedZ i06AEZ0OK elAA\iZ blale Zhue @™y bicoKOKé @0jéed £A
iIP0Z Kue ~0j0 aobo”U u\g, aé©0MZ ipa\td Gad iidAéZoK _aiwle Mbue bl
ilceoK _éeAlleMéWYoOK GK @i(]deY uiad, iGjioKZa Gad ta+hdoK \IZGe Ky
RUY cjuoKagPUdeu blaue Zaue Pd™ Gad i kZle cik\e@0 blaueNAGAdy Keo|
_éeAleMéWyoK cjiKig CWSHINUG Ziiua-@i#sr @a\0"Ke i0]GikL EuKézo '
@«Rd0Z0d _éeAlieMéWyYOK, adughKeo Zlu _iad éeéhu U\gMéwyoKeé, i
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Keo[UGO @«Radzud iju~0MKé u_RJghesn& @yadl, a0gnZ Keoal Gad cjuKi
i0adRMNIN @OKhSY clrcue i6AEZ0 calie GK UiZé blale Ki~8y Keoale Z{
ayqoZRe i0[oKZO _azo O\ Kueob IRofodce @u”K it0”0Z aé©oMZ iBMV” e |
aocU” PkOPk ipa\ad caue Zlue Mbue ipKoKé _azo koZ Kued G[béue uiGidAU
OGUA _0AfUe, UitilAUO @b "atiAUp UUA A-070did Gad @0uceoKud UjfoK_
C_iojae
IEN0Z0 1R0fodceu Kyleo@e cl™a cjuKig @”éis8u” ulZaue @id]aey ic_
cuiblae _acdY bldaue Vo@u ujoAQoO, @uuceoKl urguirtue Zaue cik ah
RuY _eudld 0AfUp Gad u”Za blaue MéeéZ3 1% -RARA{EK afeiye d dajauéd
ZlOue CufalL™Mud KO~oyKak ~oe«e cO™a i'kzOe itcOKé @OMKé aXidAu™MAQoO
aocU"PUOkKeé RuY _acéL cjaKagPleu ~dy« Zlue ~0Zal Cy Kégku ayqoao
ua+mUi"oK Gad @”"€i8u Kleu bicoKlue _eoYZ ujalie GKi'k [Ké C\OjeY u\/
cjOKOg cog’s¥s116/@bo~0" 14/15, @bo~0”" 32/33, Gad ipaZo ualAd Ki ¢
@bo~0"71/72 — _GepeoK iUefp @ _ueipVieé alYOROYK Ki _eodaj*e @Zy(]
CW(Ye a0KgozZ \égyKeé \gduGo AlepfaArep coghp icdle Ziue @ _aZylgoZ
Gad elYlualYue iKadod @dgMajY Keodall, @ _azyagoZ eoiUozZolue Ziue @
lcZOKé MéeéZR U\A[OGO Gji Cy-Eeud cjoKagPleulct™u itadlt_ed MEYo
UadA[f p icO Keoal bko ZOue ayqoMZ i'kza, \UNOKOku” cog™p icdue cO™a
ieiUZ0 aohdue @cify @«\3éA0 _a\0" Kue Gad badhyZe Mblie-@bo~0" _add
u_aeYd _a\a" Kueb
Zlue Ua+hdoK Gad gleleoK i'kZa ayzaz, RUY i06AEZ0K elAANZ b
blezuad Gad uiatub™o@0™p HZojyKé aoglRayld U idu~0MKEé aéjo Keo (e
U_&eY( NAQOO Zlue &godile adsZARadcé@OAOZ @«Ra0Zad it0”, GK
HZojyKé aZo'koZ Kued Ziue Kyleo@e itceoK uial, ua=mid”~oK i'kzZi Gad
@0O«Ui6~éqZOKEé MéeézZRauel  Kued idul_ue, ié”0Za 1R0fodcé uKak RuY
"&jficd aed cliina cjiKig CWylYue &MZoe AzZuK, KuVie A&EEZo, @UK\é)
aogR u_aeY(l _0AR MéeéZR %00 @U«lidou~aM _Aa\go &&faGad K@ a
@0aKGOe U\A P0foQo Gad baohyZ oXyoKé ZlhelcO™u _0Lue _j*0oalKé C»0jo
_adg™ ua+mi”roK, @OA.Gep.G
béau”~glie
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@u«u™ulzoak ~azad
Ad. chdl]e EOAR

ii~dy, @0VUO Maj, 0*Uo adc™ M4j, uKuzauo C_Maj, @u™K Majayeé |
tuigeRMZ MV0OZ06 Gjle céLy ujCQo ii~dy ~0ja ujCQo aoglue [6al uKOUO uK
M4j, alc™ Maj, C_Maj, MajaYé @0\o ii~0yKé eoKacY Keo[0@ 0«00 uige RI
U~CfVaue RUaRMZ ZoAod Geodal 0Af C_~éq alzlaeY @Q00
uigeRMZ adjiue ce @u”K MZaue MaldjoK _jZo @Q00 1990 \gKue _ 4]
@0adAéz vjal _eVieé a®©dci” iéjl Q@ jRUeeé @]6K MajKé @tadAdle Kedl
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