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2112 1 dezlstej dzded j B ' Is 5 ®E.j k S j@MDs,0 T ] telzj Higd dzw ¥ s fy v

Qtstls_quFl’ (217)
GHJ - Isjff dzsoe 52 f & BRidXy tb jsc Z(dkHEdzteP tstists IgH tots ts
sB tstolz H fsdzvgj2lafl W H tc . q’fnlsﬂsuifdﬁcﬁﬁs@aﬁ)Hdzo sty HJdzvjlsmw
Nqdzt R L oW Gkl Isffier  d29) ISF[@BE £ O i f Bzh HOd4];

Fi-f dzt9h ! df;

n-Csdzd ud Mlse s ZwOMightagldz i Isj § dzts

lteddnS 2mMmise j dzdetsdiz] d s mdz@dfizg g dzj € Isted yj MS s s 5B
IsJ §f dztso ' HQ4, kdg k) |, sftcjHjdve sihw .

Q= 2 kN: (2.18)
[Qf’ B 0’862K N } (2.180)

GHIg-C 54 Widspdud s el @8 W OC Isd uj' S d3f §diduziis -

0,9), L OcSelttkL= 0,5 -0,7) d sHdzso toj d3j decdztOMB s 1,0) tc @Bj € s dzf € «
f B stctso  dHzfo sRdpsMsc d HBdz¢ § jtejrtsHO L dzj Silsted uyd
ClststcOw f tsfld pifdo j (B PN dztsddtye of ed Mo J Isd dz! dz
f s éjdzd ki=1,1 tocpj Mnd dz' caif & ©& jrotf j to jI€ke " § s5d34,k 3 QAd W

Ni -4 dz fugtin¢ Ovw Bsh detsmis ftedBstcO ddzd tsB BStclzH 59 C
m-C sdzd yj mMlsots Isjf dztxfoyy Hjdzwe h da jHJdz

v iefflged 20 diPc PP dzd O dzts o stcOdzy Gic Bl » Mt
IS WILdDH Odzdzse 5 otej A3 dzd Bt HJ dzw e swv 5 MBS da

Qm= GmC(ti - tm) B, (2.19)

GHCFZH | dz dzOw wROMMtse OW Is,f t dzteARds &M (ABlE KOs | to d O dzO
ti-ls j B cOOHs tdg dzdzjHz B GraAts L )

tn-Is jfBe O 2O § shiskzy dls & Q dzfis] EBOls dztipkfd® d2@tc j H Mis o O

B-f sf cOQoasydzr 2 CtsiWWdydd dzls, o thtgO O oty frdaly LHC
J B jeOblzter ot ofjd Bl j d3j df d3@is j ds@PARO L dBO cofedt
ts €34 dzdfdtc d dzd @30 4 Is i1} tf dsbiz.ls O B dz.

v f zffids gidefz sl dzOGtcjIsT 7 RBOLQ cf Oy Gls 5 5z
Bgr;lstﬁ@““df‘:.; depf g ff tsjdsy § dzv ¥ Isfw 2018 , ¥ f sdgidkOo 2V v
4
2.

(/Tq “=t-UT

fj eeBke
113 v i dzsf shiskzyf dzj dedv 3 | B @& QdztsY tcp Oy 2Oy
s te gl dzj
Qs = Fl’ﬂ: (AF1|1 + A|:2|2 + AF3|3 + AF4|4) + YsksAslhor, (220)

CGHYIR, ke -C 51 WW dylydlidsre 0 hdj L OIsjdzgjdedj Mo jlstso scts
sCtsdz d Lijdegdlsder » WtsdzOtej 2 dgj ftesL tcOyde™ d&3d +{ dzj o
Is © gl&#. tc d Iz.

Ar1, Ars, Ars, Arn - ff PO H Mo jIsser QA ftotsj d@3gts o WOMOH



sted j dals  totso Odzdz Fte G asdzjudids™ dg,j dsiz dzO

Iy lp 03 la-Meigey v L O Glsfdlsjd d 2 §jtdsH]Oq i dind
o jleldiz®Od f so j o dgsfls! Mo jlsso' B ftotsj Bss, M
Uibbrtejdd WOMOK GG \)[HBMA] Y tod dzd B3O 2w d fztf B O dzdz’
BilsitmisOdydd ¢O0¢ MEBBO ojdduddd fts &MY yod L
lhor - MjHdZ2" Y L O Glsfdljd dr?2 §jtedsn ddsj dzi
cted L sdzls Odz' dzlz ¥ ) Is oy i€ j@E] dzts MistgQfjds v ¢ O Sy fizdzds® o
Bj Y yod LO shkof@lsjd d' 2 §jtdsH

v §j tzfes Zidetz s MsdzdPuyds$? fte@H tcOMUd sy B datsls
EmlsOdstse 56 o Cdzs yOrls o Is joff jlztke g2 5 B 19 dz@sigBO® o fgdf
ftcj sBd&ZOHOdzed j &3 L ddizgs?2 Mtsdzdgj ydes?2 fSEBHT ) H dzw
SBOn | dzdzr B 20 ¢ jdzdzts 1 i I Zjs o Y st o O Isfyw
LS e OlsOydd Mdmlsjd Slstf dj ddy 3 yjd ¢ ¢ 6dts
2114 UV HJjd dzOW Is jjtf GHEDPEWO R OusE HsO dgi ¢ MigetsA v ) H O d
[C @ & Wb, i3tsy j s B Is! tedj dziy udsdgisdiizs] dz02 H j dzO

_ 116+ 20)/A+S.
Ve (2.21)
[qf (1+2d)/ A+ s}
Ve (2.210)

HP-Hsdzv tsfylsj C dzj dedw  fls j d;

AJS- dztslh O stslso jIsMise j dedets dz@telzy dl 7 Misjdz d L H(C
2.115 [ dOfgz dz' 2 s f dztse ts52de § 5 s R QrRdzEBIS Ridz)

By jls Brls! ©OCY] GitjHjdjd § kisOdttsyaz] dadzts:
stsd3 judd fipddzy fdzz yOw, CsEHO Isdf d s ddef B fiffldeodts teiAd
o W HJ fsdsdhjdd? ddse Biejudst@dedis’ r)( dz@GYstaaf dgC
ftoj HE A3 Istc] deds'lshs f af Istfj telrs jJdAsI9 | fd MK SBY Seditzteg 5 H 5 d

Qunax = 11X Q,; + 0,92 q;1),
E =1 (2.22)
CHQpi-sjf dztoa 52 fslstsC¢, HsMmiskzyf O hd2 ¢k slssf dlsj dz
g-fslsjted B@fEekstsftcso sHR (MWt ddzd

ftodB stcOd3) tslis (5t Ve d dedsis@ty s 131 6 $IEH;0 B8 dz.

li-H z@E tstczB s eso SHO ( MissWE O) , d;

n-Csdzd yj Msots tslstsf dlsj dz' dgr = ljtsq’Bistgtsa;

m-Csdzd yj Mo s Istczesf tcso sHise ists dzj dad v ;

115 - Sssi WWdydj dals, Eudlsr 9 08 h 2 Isjf dztso ™ H J &z
Slstsf s jasf ftedB StLLOB], tcOMYy sdztsy § dzdz" dgtfo Pz 3y
(0 dMisds ¥ dzd, dzj M tzda ddups §izi < d

[ OCId BOdz! dz' 2tislsp§ dztdsalsts 2tsis s d Is | @ingle’] As | Ofs to ts
sftcjHjJdY sy 6 Wstedlzdzj:

Qts’r)nax: KpF (t +t2 -t j
2 (2.23)

CHKy - CELUWTUdjdals 5]y sy je)noud 1 s IS4 Is § dz!
[¢ @ztuhe) ] ;

Fo-ffdztsh On: 50 jten dasfisdf; dzOctejo O ftedBiStEO

t, t, t - Mstslse jlsflse j dedzgs twOMyjlsdy j Isjdsf j eOlskzter
s dlsj ddtc®s Jf B sLHERO Adkzlsted § sd3jh j dad Vv,
stsi ¥WWdydj dals Isd f dztstf j tej HOUd Kyfs 4 tielfddisfjdzio) j detdne ts
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f Ofgtlsdzr d3 H Q@elEAtAcHz f O f tod tslsizls ikl tdd daHd@jdzdyr ts.
M tcOo sydz" d3 H Odzdz" d3.

2.1.16. t OffatsH Isjf dzislisr Hdzv  fsd3d " § ded 2, sls dzd Y C
fsdgj N jded?2 LHOdedw, w1 tcj HQ dizdf 36 ists (f3ks s ol itc )} & s dzd oz

2117 1 dv LHOd?2, o Ctkttrn djsSBRBSHJ®BES § SHE
oL HEZ&™ON |  d dzdl8 Alzdinfidzd dzj 5j de e lip' j s PwBOL B o
SCEOY HOs h R CwdhbekzSyd?2, O (sojtndshmks! &l
Msslse jlsMisadj M bktejBlzjdkds?2 Isjkfjtcbiftzsiigsy jdzist
B ls! JAbtHtstso Odz 5 Mtssisdetsh j dad ¥ :

t —t,

18-t (2.24)

2118 1 t@dRj dzj ofsWwPhMdd? MdMmisj i3 sty dj ddw

dqivisdjds stsfdlsjd d'n fiodBtticss oBHWhses st
LIsda f GBOC d BOdz dzr 2 kjf dzseos2 fslssC dz2O tslstsy
o j dddzin , sisiptgj IsMlseo z8 M 28  H Odadets? yOfMmlsd ftsd3j M j dad 2 .
cOLtjczdzdtese C O dingd il jisds'ls stk tstfdajsd - sSH d BO  dzO dzOH
fd mls§ &3 .

2.1.19 ]l slstcj B detsfiyls ! 9 Ibif dzslsy  dEOMm Sl anizvd2idpisfoy)
Bl jCIstso, tsB fdzlz af 4@ jj s’ AL J Midislzs Y oj HYf o W Isd § d3
Msslse jlsMisedd M ke jtoyHjdedg" &3 dested@Z3OBI tOMR K
ftesdLotsHMlse j, HtwjHMmMsOoadw jdi3r 7 ftslstejBdlsj dzj .

stsdzdyj mMlsots Isjff dzslsr, tOMAaBHEj Bs2 dzO Isj - dats dz
iy @, gfawjjHsmw f B ¥ sttdikzdj |

er]::éer]:’i (2.25
G HQne-§¢ B dzd Wd Mise 5 i-Js | If fadsdets dzwlad Wy M dd s JLOydd,
n-Csdkzdyjmsots sjndsdtedujmSdn s§jeOoyd?.

Qnr=1,05 Q7+ Qo) +Qy s%&Qy iy (2.26)
CHRML Q YUuelQyesy Mo jisMise j dedets § SIsjted Isjff azslse
O BLHEZRSBA3j dz2j, HdzW YBHESGL]jo O §tsdzde sydzs?2 o tsSH
105-C st W W duydJ dzls, 2 g B B0 B e B ZBsdgl.m  § 53
1 slsjted "laj fodets s 56 torOM WQGhtzd v, |
Qr=3,6K (t; - t)224L 1°0 (2.27)
[Qr =K (t - tm)Z24L 1°D (2.270)

1 u’tsac;te s’y BEOYHjddY, o
wdydd de Isd f dzsf Jted HOUd, f ted ded BEM sV
JLs/L(Aeg)sq ZLGED]A-HdZISHq’dzOthZSGIS f dzj dafs §bdsls /KA 65)c 6 Oy
[70¢ @z/ % Qg LIAw
ttn-Misj Hdz2Y W L O Blsfdlsjd d 2 fjdtsH Moslse jlsf
oBLHEZRO o wOdey jtej jAy dzOtckzy deséts oaSLHEZRO
Z-ftotsH sdzy dlsj dz' disdgtisd s St ff tsH O
] sls jistgdf dztslst L O fujls o tsL HEE StsefRindz® (o€ Oty s d Is |
HdzW tSteOdzy jtoj 2 Mt MisjCdwdzder a3 f sCter Isdj o3
Qo = 95,46 49 (i - tm) ZL 1°0 (2.28)
[Qo = 22,84 oS (ti - t) ZL 1°0 (2.280

Hdzv BtOdey jtej?2 M §dzj desyder &3 f sCte" Isdj

@
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Qo=47,7F¢ B (ti - t)ZL 1°0 (2.29)
[Qo = 11,4 ¢ 6 (ti - tm)ZL 1D (2.290

o j dEYOEtD ‘st | 1, j % o3
Wod oyt gms0O ssdeiFRadd3, R OBBEljwdhtlskz Mtotstlzy j
o Jitp &z -05H dzv ROdztse OB Oted Isdzr 7 fisSshs oy j wlagf &) jd H
dzr Ay Isjff dzd
ssdzd yj Mlsots Isjf dztslst dz0 §ssHBGwj o { ik s ydss?
tsh

Mstlsdzsh j dzd s :
Qy 5%0,0268 ¢ (2.30
[Qy 50,0064 ¢ (2.300)
CHFRjsolf Sz L d2OW ff dztsh OH ! BteOdeyjted d, o
s sdzd uglsijldfodztsis ™, IstejBlzj d3stsj HdAV| SYQAaE)Y,O et i te jfHsjude
Mded § dzd & :
Qy ©540,013Fy s« (2.30)
[Qf 1 540,0033Fy (2.310)

2120 ltwddjter wOMyjlbte
lted ). bftejHjdzdls! GEoHBea) § tsdzd yj M lsH B dEsjclsdzO
Cdtef dyudzsets L HERdA) 8 (88 ils). dygts 280§ dS)ntfotCipls to KABEGHS H O
tcOMmMf sdzsy j dedese s © CE. | tsdztseH .

[Mmdzse dz j Cdzd BOBdUjMSdj HOdzdz j: Oy IsdzOw
(GafBtsdzj j RtdtHds2 §vWisdH®) BLAu ;S8 dg dadzs §) b1
dDtclzy dzsets otsL HEZR O L O fjstisdst Hftigijc E-lsidzie 82 1 )5S of A (
ftosHsd dlsj dz dztsfls s Is 228 dfils 5 dz! wifipte jsH dzf)dzdz@Wz0 s j o
odz Istc j dzdzj e 5 o tsL HR2ODOAuHOddY tcOo dzO

1. 1 0RtHd®B dOtekzydr 2 Bl jdi dzOHL jVlgdzs?2 yOfplsd

Vg= 22400- 2000= 2040003
2. 1t bOwm&d ZOAsHdAB kOBdJyds] LdOyjddj ki

nOLOC s tad flsH{EME] " H s B 120409 tc O o dR826 | Is /LA 9 [0,28
C QzMEIA ¥ (s |s @D, R ts mogQf j dztfigiO o tistsy dztd & s iR G, D dats j
0,90.
sl WWdudjdls tsljte: Isjfdz0 GsHotHWH &I Istsl
dZJtHWZCDE)OJ B A J kel § o d dzd G530 j dig,05% O o dz’
3. ffjHjd&vjd& HEY ©OMMBOEde O} dsts qfdrdl & HSAIRZZ] G 15
(2.6):

Qs=3,61 0,997 204001 0,326[20-(4,8)]24 1 228 1 1,05

= 33773224855 p = 3377341 3 806645 @

lted 3260 jdsd dz BOC Md gEas'od@RNM sGs dzO s s degidizd §
L Odzd d3Os h j dfistc ousiids 9-UBssO X d dzts6 5 tc @Rz ) dzdztsc 5 9
[ sfgf. t OmyfisteiBoylz s dgzOtclzy dztsE 5 o SL H ZIGO26A 6 i 5 dzs
Is jf3tc Olsotiziz ®tc j dzdzj 6 5 o tSL HEZAR O HisdipAy .dzed?2 H VW &EOGO
[OcOLddz wwOMfsdsyjd dO §jtteosd +95&®PMHRIUIBYT da
Cdtef qyutsdz ) drdzEc tspistedg@ s Odz o Mj &3d o dH OB B dZOG (s
I sd3j " jddj BOcOLddzO ddijlzls i e B@%ds BzOpAAx B (Wt
fBHL j d3dzts 228 WPOMIsHg Is j dzr H 530 Cdtetf7g Wnds, 4 ol& sozriydox
sBdzd ytseo sydgfyld MEJAc OB tof d . 4 o dzzlstej dzdzj 2 MiIstst
Moztsy dz' d3 te,Cshidsde” Sftal=a® fifggzsw( ¢ dzO Ho 52 d2' § , tcOL H j dz
14t @3] © ozt dzr §| f tets¢ dzOH S (. 1 sz f jtco sE s
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f sHo Qildsjdyf dzj dz. | st H B Qde' IsOd3B Ztc O d3d .

4t Misttesdy ¢ dkOodksects Y OMOHO &OCOLddO ddj jk
I SLHEN dzOV  ff tots ) dBESIMO M) ©ORS Cakzdf Ogds @z fipd ¥ Is fyls | § 5 dz
odzdL 2 odlstedder Isjf dzts?2 f tetsC dzOHC (.

] dztsh OHd S tdemlstelzC ydd t OLBjte § &sh OHd, o3
[0 dzd o O BOW ( § dztsh OH! ff t5dzO5738

dlsjdz LO o" yjlstsdz sCtsdz, Ho j w6287 d odlsted dz’
[Cdz 49
rrojteg 2 18,8
I dlsted dzf 107
[BNOW { dztsh On ! 10353 d?
Bl jd3  sd3j h pdad W sd3@a0@®zd) dzs B3z B d3j telz M o Msls
15Oy O dipE MHIASENT o3
1G@clzy 20w MmMilsj dzO0 dd3j jIs Mdzj HEs hd2 M
- a, >, R, )
i) dz ushisOo Codhls 4 | o6t |\ Tyl lssftd§ I lsfl;dgdfl;ljitl
1 2 3 4 5 6 7 8
1 zEZC Okt O 0,03 1800 0,93 10,09 746
2 sdwefdy § zmlstisd@ 019 1200 0,52 6,62 1,35 2
3sdtef ge@dsd uj MS dR7 051 1400 0,64 7,01 2
ljj Ster Isdj dzOH f t5HoO Odzts a3
4] jzEgBtdz 0,24 2500 2,04 17,98 47088
5 JdgiOdztse Olsdg” j | 0,10 100 0,07 0,73 1,68 8
6 1 dzd b1 ) 0,01 200 0,08 1,81 33

1 fJepdzv §j &3 MY ot b fzijGd OB N RIS Y § s df StoBl
2.10 f) i dskEQiz & Y |l4.7-71culds 5 Gits dz@pvaztisls | © dzd S @ &
fn sz

1 019 051 003 1

— =135 g/
R= 87 052 064 093 23 . d§

fitej € & Is
1 024 01 001 1
- =183 g/ |
R = 87 204 007 008 23 =183
sCoeps2dr j §jtejtfdzjlsr tOLHjdz dg §

Rs= 0,44 dfl. y LCAGHZ 0,382l A b ;
Ho jteff 8 wlep7-7du ) d 1 -3-19%
Rs= 0,6Rnpn drv  70,8z1 L& 1 Is;
o tod off ) 1-3-79%
OtcdztseBtisL H 2 h dztisH d dz dz

R, = o+ Ry bR T by S

=011+018+ 0,15+ 0,18+ 0,04= 0,660% -Au /]
2. {§tiHjdvg dH etz 2 diswi@Bzihn dSdsh i Mty B 4 JdzsO u d
s ¢ Wfigls ¢ o O H O h d A Kistizly B ¢
2867 49 188 107 573
+ + + +
kK - 135 038 07 066 183
e 10353 = 0, B8A0Ak .

3. ftfj Hj dg L wiPIsH Oo @) dailE O dzBy dels®is dzlz Is to | AilAFR fn) g vy

-ch
7]

w
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SCwOf ¢ StdhbtezS yd2.13 s ¥ stdizdi
&P =0,557 3,35(14,25-12,0) + 0,031 14257 49°= 1441 O.

aPs=101 O.
VG sHA @aged My tetsls d obdZjtxifif ) @ s P " d L sdziis Gz ¢
f & d 11-39-79*
figj dz
R'=373+2+2+746=112%ly L1 O/ € G ;
sC tsdz
Re =038y L) O/ C @ ;
o ddz f tgdztf alf dDu 1 d 1 -3-794
RY=1dflyl ) ©/ €6 ;
Ho jtoj 2
4 _ 98x50 2x20
R =50 50 _gasdgmumcc.
4. [ f te ] H godghj jdslzdfitd - 5 D dgds G /Ty, f 5 2RI Bz dzj
2867x144  49x1275 107x1275 188x379
int 1123 0,38 1,0 988

On = 10353 B

= (37 + 1644+ 1364 + 0,72)/10353 = 0,295¢ @il

5. [ftejHjdvjd ZHjd dr 2 tcOMAdstrd s tfkl teQiz0 d
Onf s & 3z @16):

Oint = 0,281 0,295 1, 0 *0,083] BGHELA u

6. [ftejnjdgdidas &zHEEslER ] d! ds? - O'Qldejte dits d
WstegR2@) ff Zuj sl stz d"

_ (081+0,083 x10353
° 266Q7

7. [fteiH]j dRQdd dOC fijsj f dzso 52 (ABssS 5 Wistdkdj
Qmax= 2660, 7 ¥26)0053 397465 1£341758¢C @iz )

) ez 8. [ f jojozd s sH s 52 tOMAH Isgf dasdzy  ozfls tastsjd
BOHBO dzO0 f jtwotsds L O Y ddkséts L HOddW.

s dzd BOIs s dzts BOJEFHEFE d O MY j sO: ©WOMYJ lsdzOw s j B j o
Hdzw tslstfdzg e Mumtcj Hdzv v Isj &3 j cOkztcO g el e
Mj LtsdB4 Aundzdlsj d dsls! Glk§fPBift et § jtod SHC

I istetsj dzgdz’ § §od&dn jddv {J H s BsH®)sO Is ez dzis 9
sls sfdiziCds s stcOW  §f s5H C dzv yj dz0 dzj § 5 MtcgvH Mfs® tg Calialz] oA
dMmlsd &3y tlstsy djddy 3 ddas?2 yoOmisd L HOddY. ]

vj B jweOlkzedr 2 cwOWdS fsHOyYd Isjf &z@5-9 0fdifgls j d
] &BOcOL ddzj k& lsOdztssp dsjdgle iicdsMdizaz) ¢ I sig00as®E 40 Is . |
1200d3d3 1 M Is 11,00d3d3 1M Is 1000332 h Is. ) BN j2 § So jAsS datsfls-
35855d2. [ Bh OW ftotslswy j dedetsfls! G stod 2Guges©id8 . des o IStolz E

{ftdHidiked] B Ze@Pste slsBfsdispd? df = §ted

=0,3471 Is P -t
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At = t, +2.t2 Ly 2 105+70

1.GeHdE L doOy) dy gals € by § el j gdzn @Y sy gisso
141 e d1z.

-15=725"C

Ke=6,51 IsdilA &
2. [fas k) KBOCMd dPdas aias D fotslstsPdz Wb m S @ lstcso
W ste3R2E:  (
Qw=6, 5 | 35 =868%,7I11514%28,55¢C @ .
3. J[HtejHj dzOjdk di3QC fipdfjdf dztso 52 f SlssC tsls daj dL t5dz
f s IO tizd Iz

Quse=09 (12868 P=4238,6] 1s3640,3C ¢ @z
4, ) Rz @EOMz 2 s f dzseo 852 sl C dzO tsistsif dzj dad § :
Qumax= 16896, 7+ 4233,6= 211303 ] 1s18168,8¢ ¢ Az

5 [fjHjdvjd csHtets) Ssddyjfset Isj REslsT da
15— (-34)

Qs=36 1 215686 237 199=163044610,E 1 ¥ = 116%338,944 C O dz)
2.2, [YtereJeouRre sdfRrRYyrwuvl o vrldffvz 10

2211 slstej B dztsflss o Isj ff dzts BQidzddR0O teQ)fpjeuficidief" \pdfd® jdisfifraf
o dzd nj dnopfjlcdels d dzv ydd M o34 -~ Oded U Mladzdlf ytsiBL ds+HddEd J
s slsodfls fipls s o j B us19 Oldzad 2 GRE4]. O 5

22.2. [ dajydzr % d Bh jMmisd jndzdg Bls j mis® dedlzdz @3 o SL H
C g Mlsoa s Isjf dz0 dzO0 dzOctej o d st H L E @ftcligh @4 dzo O
tslssf dzj ded W . SttOIsdztsfls o BLHEZABSSB A dO f§td J Ml
dzj C slstshgf ffls asjpdzdz’ © L HOdzd 2 166184 tcflzj dzO0 o I[sOB dz.
223, 1 td dzOdzd ud dq daf myte S IsLOH Oszi det b ) <r@sdistise di jlscidsts
sEStekHso OdedY Sl BOSMdEOd dr 2 Isjf deso 52
ftosj Clsdz” d3 H Odeds’ 3.
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