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0d dgdmbggzsdo, OmEalsi Goswom@@sbol ghmo dmam goJlodgdyeos,
bogom dgmeg — dmd@ogo (Bogomoms, Rodyg®o 3ogdodol dgdmbgggs), dodob
565 35M 940 AOoboby dydogow 0(3320 9 demd®ogo dm@mls
>0 dERgds@gmdol  Ggeomdolmob gomer pa@ydy bydmgdgegdoms  ggoms
dAsgombobgmbols dglodsdobop. dJmbobg@bgdganos o3 bgdmdgogdboms @oymes
bod doMomoE 3o@gym®oso:

3o gdgdo, G@Imgdoi ©S35gd0MgdYmos  IMsgeomlbbogy®d gogM (39 g-
dolmob.  Logboanols  (3geoagdgdo  bpgds  Foemols  Lopg@dol  dglsdsdols
dobdogngdbg dMogo@mlbogydo gogdgegool 959]@msb 3o3do@do (dopsmomasw,
gesdofoll  bgosdo@owsb, dgbmdgdowsb s Ubgs ™mdogd@gdowsb s@g33enols
2odm).

3gomgdgdo, @OMImgdo3 o ogdoMgdgmos  gesdofol  bypsdo® by
o@Olgd g  @egomY@  EodMIMmgdgdmsb.  od  dgdmbgggedo  Logbsaols

Ggomgdgdo  bpgds  gesdofoll  bgosdodbyg  s@lgdymo  @omgs@@o
500 3 gdgools  (Jogoomse, dgbmdgdo, dgbmdoms  dslIGodols  dglsdsdolo
bggdo s Ubgs) a0dm. gl 3geomgdgdo, Gmameig (gbo, asGoggdomn ©owos,
30OY Io5oaliboggMo yo3@EImden padnfgggmo 3geomgdgso.

AOobol  30mgogol  ®mogolgdndgdgdomn 256300mdgdgao  (33Eoengdgdo.
od  dgdmbggzsdo (330098900  bpgds o303 gdol  dmga  BEAsbaby
3903dgAOoyge  (33@oegbdoms  (Fopo@omo, amMs3gdol s@Lgdmbs s Lbgo)
30dm. dm@osbmdsTdo, My o6 aogomgoolifobgdm dogrosh dJmgang B@slgdl, oI
(330 gbgdol  dobIGodo  aoioggdom  dg@os godg gesdofol  bgosdo@by

SO Lgd @0 sdMgMmEgdgdom 25dm{ggnmo (330 gdgdo.
dod®ogo  dmeeml  (mdogd@ol)  saomdogdo®gmdol  s@odygodogmds

hggergd@og olwgds  100x200 3 bmdols do@mggmbs bmbgdobomgol. bmyxg®
54969096 5209039 ©od5@gdom 30GMdsl, M bmbs ogml dOFYgeno.
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@6ps  ooboBbml,  G®I  LobBodgms  bmmol L5 833 Logobols
RoONMbmEmgsbo 0xgGYmo LolGgdgdol dgdmbgggsdo dglodsdobo Logbsgrgdo
sbogrma @ LobEgdgdmsb dgos®gdom bsgamgds® gsoboieol (3geromgdgdl.

30989G096G0  Kierra,  Gmgaro  ©odmgowgdgeros  dowgdol  39bJ@Hgool
dmggdam 360361y, yodmomngmads ysdmnbsbymgdon

2,51551 + 0,802853 VLgT +0,010328 LgT
Kierra=0,5400653357 + ( LgT — ).
1+1,43278 VLgT + 0,189269 Lg T + 0,001308 LgTVLgT
(14)
300 83-bg  dswomo  Lobdodggdolbs  ©s Ah > 50 3-030b  Kierra

309803096@0L bo3mgbo dbodgbganmdbs ybs aoddogmwgls Lg (Ah/5) —%y.

9bs  o@0bodbml, @Omd  (2)  aodmlobymgbon  asdmmgmogo s
Lbbgoalbgs H®sbgdolbomgol aobmdogro ggerol ©odsdbyammdbols d60dgbgemdgdo
d30090 3oblbgoggds gOmMdsbgmoliogsh.

21, R3B5@30L  BMBIdOL  S635@0TFOL  FIDNMRKN3S LOIGEOKROL  3INROL
R3dddIRMBOL RKIBIGZ060®@ISIRO IMRKIKOL LOBAII3IRBI

©gBgmdobo@gdyemo  Jgmmegdo  Jmombmgl  Lodobm s Losdmbgb@Gm
Lboa®gdl dm@ol G@sbol 3Gmgogol sy9dsl 3o3doMol sdys®gdol ymggano
Jgbodenem  3mboioobsmgol  ©s  3M5]Boggmo  sbs@mgdolomgols —  sa®gmgy
aodmmgan gdol  53@mds@oboigosls  d0L-oll  2odmygbgdom  syo@dgdbo®gmdols
GogOgmo  M93900L  Logydgger by ggerol  adsdygemmdbols  3Gmybmbomgdols
dgmmpo  9939dbgds  ogdsJizool  bmgs  mgm@osl s 0po  omgoolifobgdls
9JOmo  5b m@I[ 3903000560 S0 Igdo@gmdol  od@mengbom  godm§ggye
0RMSJ30 b oMy gdl.
008053003g@o  dmbsgdms  3o@Gmadsgoygmo  dsboll  @obds@gbdom
9bs s0aml aoesdigdols s 0dwgdol 56F9gbgdl dm@ol s@Olgdyeo F@sbols
3amgoeno  (bob. 22). o9 dmOFmemaos (HYg, boggdmdgdo s Lbgs) oMo
3bmdogno,  3oFob  1000-sb  (d—1000) F-g oOLgdyer  Lodowenggdl  ybos
59do@ml 10 3. sbgo@odolsl Lodko®ms hy(x) Lowowol gomgomolfobgds (bob.
22).
hy(x) = (x (d —x)) /17000000 , 3 (15)
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bk, 22, @dnlol tmgommo oddfgghgsmosb st mmgbom: My — Bmagstic

oddfgopmyde; My — Beiogo gaddigmmmgde

RoAIges  bods@mneosbos gesdofols gdgogeegb@ycdo @swoglobsmgols,
Omdgeoi3 ©gesdofols bodpgoemo @swoyliols 4/3- os.

h; ©s h; Lodopenggdo s g@gbgeol bmbgdo ri(x)-osb ri(x)-eg 9bos
2obolobrg®mml dgdpgabso®ag:

h1=hM1—(h1+(hR—h1)a/(a+b+c)); (16)
hy=hyz—(hy + (hg-hr)(a+ b)/( a+b+c)); (17)
ri(x)=—Vx (ki—x)A/a =— 17300Vx (ki—x)/fa , (18)

i=1,2 o5 3; ki=a, kk=b w5 k;=g¢,
bosi A= Fogeol Lop®dgs. go®dyeagddo yggeos Lowowyg (oddmoygboano
9bs 0gml Lodsbm gomgyaegddo (F@sbol Logddg — dgB®gddo, Lobdomg —
39639630).
dg3b0dbom, @mI  gOmo ©sbM3megdols  dgdmbgggsTdo oy gdgenos
dbo@me h-ols s ¥g®gbgaol ri(x) s r(X) bmbgdol yodmmgans.
37390350056 56 3 956Dy 0RO (3090 5bs oM gdols

aomgoeolifobgbom ggeol wodsdyemdol aodmbomgmgans  Lakodms dgdogao
300Mbgd0l o(3g0:

L. 3®oboby 0@ ¢bos oyml  o®oydgdgl m@o d(ggGgoeobs.
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2. 56 9gbs poEo0gsGml g@gbgmols 3oMggmo bmbs T s M, M; o
M;, M2 @5 R dmbs339mgdby.

3. Jobospmdols dsJbodogma@o Logobg (My @s Mz) 5@ 9bps 50gdso@gomogls
d/20 L.

09 gb 300mdgdo  LOYPagds, dodob 0BAOSJ30Y@0  bs oMy gdo,
OMdEgdo3 gOmo Mg gdomss 2ob3doMmdgdyeno, dgodengds aodmomgogrmols
d9ga0 OO eoon:

au=64+20Lg(VvZ + 1 +v), d. (19)
0y am owgdo@gds 40 d—Ll, dodob Dgdpamdo Sbps@oTdolols ybws
23mg0ggbmm 40 ©d:

v=hV2(a+b)/Aab=8,16x10" hVf(a+b)/ab, (20)
oo hy a @s b 30M0d93Mgd0 gobolobrg®gds 23-9 bobobols dglsdsdolsw.
0y v < —=1- by, 359ob dgdamd sbas@0dgddo 9bos godmgoygbmo v= —1.
M

"

Bob, 23, mogadaopmo mobsgetiagdol okediodo gramdf g gwemosbo
b remgdol 9Jmby Abolamgel
h Lodoweng asdmomgergds go@dyeom:
h=hy -(h+a(hg-hr)/(a+b)). (21)

odobmsb h dgodangds ogml go@ymgomo (3oMesdo®o bgogol bobols Jg99
T-©sb R-3dwy).

MO0 3OO gdom 253 39gmo oRdsJ3oYo sbsgoMagdo (bob. 24)
aodmomgengds dgdgao dgmmeogzol dglsdsdolo.
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Bok 24, wogesdogpme mnbogeragdol sbpadnde edd§gymgemanbo
wadiyrgmgdol 3dmby Gesbolomgol

2obolobmg®gds dodomswo (Jmsgs®o) Fobommdes:

o9 hV@+bye QhV(a+tb)a , 85306 M;- 05 8mogoto Fobopmds;

o9 hiV@+b)e < hyW(@+b)a , 35806 Ma— 05 8mogo@o Fobopmdo.

053500 OO 3 gdol 0RMSJ30Y0 obs3oMygdo am;  0obyoM0dgds
01939, OMYMAOGE OO0 SO Jmengdols dgdmbgggsdo.

d9m@g oM 3mgdol  oR@SJ30Yo amz b oMy gdo  Aodmom g gds
0l939, OMAMOEG 030 ASIMoMgEgdmws 0d dgdmbgggsdo, AmEgLsiE Gosombsbo
JoM0MSE0 MM gdosb  dgm@g  ©od@3m@gdol  2ogom 4503 0©S
‘dglododol @sombawyy®adog.

24-9 bobobbg M 50b0dbogl doGomoE @b m@gdsl, bmeoem M, —
dgm@swl. dg-20 aodmlsbyagdols  dobgogomn  vmi—ol 2oblolobwg@Mogow
5930 gdgeros a, (b +¢) s hy, bo@m vyp—olb godmbsmgemgese — b, ¢ s h';
d609369e0mdgdols 3odmygbgds, Lowsi h'z=h; — c¢hy /(b +c).

domgools (gdBoedo ggenols ©sdodygamds

E=E,;,—awi—amz, (22)
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oo Egpy — mogobyggogo Log®iol ggemols @ododygammdss (Eqy, = 107 — 20Lg
d. a1 © am — ©0gOSJEoYPmo  ©sbogoMagoos  30Mggee s  dgm@g
6@ M 9gdoby.

22. R5B5AH30L B™MBIdOL 5655@0TOL 3IN(MRO3d> LOJESROL
3IROL Rd5JHBIRMBOL ROBAHSIGOIR0O 565R0BHN3 IR0
JMRKIKOL LB AI3IRDYI

0gAsSJ3ogmo  sbogmo@ogyg®o  Jmegmo  sdydoggdymos  dmd®sgo
353do@ol  LolBgdgdobomgol  L3gaosydo  bodoasdm s  Lopgs®gydbm
AOoLgdbg  dogngggdol  sbao®modolomgol.  gagd@®mgogdodols  Log@msdm@oliem
3°8dodols dog® M93mdgbo®gdoao 0 3999@5-bo@ ol LAoBobEogg®0
Jogaobogob  2oblbgoggdom  wox@dsjaoygmo  dmwgmo  od@ggs o3 oom
RoONM  ©0535bmbdo  (2000..2200 333-g) obyo@odol ho@omgdoli Lodygoggdsl
Lodobm boaa@osb Losdmbgb@m Loway@ols ©sdm@gdolsl @odwgbodyg sligyao
d9BOosb  ModEgbody  gogmdgB@sdeg s Lodobm  Lopay®ol  sb@gbols
5996900l bbgowsbbgs  Lodspaolsmgol.  «30039amgl  gmganobs, dmwgeools
2obgymgbogros  @oby@ g  BAsLgdby  obyo@odols  hobs@omgdbensw, oby  0d
dgdmbggzobomgol, OmEgLsi  Losdmbgb@dem  Loway®do  dowgdygeno  Logbsgno
Foddmoagbls  d@sogogmo  s@gggemogo  Lopbosaol  Gmygeo  0bGgHyg®gbiools

Jggal. dgodergds  0mdgsl, Omd ox®dsjioygeo dJmpgmo  odgrggs dowgdols
Voo @Goado Logbogools 2oL dgomgdyao db0dgbgamdgdols sbgo®odols

Lodygoemgdsls Jogsdol @geoggnol bobosmbg ©sdmoogdyengdom.
A®obobyg dognggzgdol obyo®odobomgols Lofyol dmbs39d9dlL Fo®dmowygbls

(bob. 25): 39ds LobTodg f (333) ©o dobo gbodsdolbo Goamol Logddg A (),
Loodmbgb@em s Lodobm Lopay@gol dm@ol dobdogno R (3), Jyhgdol Lodyogom
Logobg w (3), dgbmdoms Logobg wy = d — w, Lodobm  Lopayg@ol sb@gbols
©05300950L Lodsweng dgbmdoms Lodygogm Lodswagbmsb dododmgdsdo Ahy (3),
Loodmbgb@em  Loway®ol  Lodygsam  Ahy ()  "hoodengds"  ("how®doggds")
200 dgde s@lgdyeo dgbmdgdol Lodygsem Lodsmenglbmsb dgos@gdom.
‘dgbmdoms Lodogmeng ‘dgoden gdo 3obolobeg®ml Lo@m g gdols
OomEgbmdom  (omgengds, @md  gOmo  Lodmygaols  Lodspengs 3 d). dodob
ooblos®nygmosbo  Lobanols  Lodswang  ogbgds 12 3. oy hogmgeom, @mI
Loodmbgb@em Loway®o (hggbl dgdmbgggsdo dmdoeny@do Fgergnmbol s35G5@0)
gosdofoesb 1,5 3 Lodopengbgs, 35Tob  Jybgdobomgol,  GmIangdbys
5dgbgdygaos  mmnbla@mygaosbo dgbmdgdo, Ahy=10,5 3-L. 0m®IgGHLoGnyosbo

25b5dgb0obgdolomgols 3o — Ahy=34,5 3-U. Jybhgdols Lopasbg W s dom dmols
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dobdogno  d  3bodgbgermgbo  aoblbgogogds  g@mAsbgmobliogeb  Joansols
Lbgoslbgs @oombgddo.

Lodotbe Lo oo Londembgb@erm Lapamto
+— R
- i »
a
A,

Bub. 25, Gamomgegdorol Gosls

5000 353doA0ol BAsLoby (BB) xody@do obsgoMagoo [o@mdmowygbls Lsdo
3033mbgb@ols xsals:

Wae =Wo+ Wh+ W, (23)

Lbosi: Wy — doanggos  mogobygog  Log®igdo aogdgergdobsl; Wy —

dognggos obamglo Losdmbgb@dm Lowyydol dgbodsdolbo dgbmdols Loby@dsgowsb

og®ojoobol; Wna — 60@Ygeo Fogmgdol d@sgomx g@o® ©ogs]ioslmsb

©5353'doMgo o  dognggss. obobo godm{ggyeos G®sboby dgbmdgdols dmgano
@00l 5s@OLgdmdom.

3003900 s dgm@g 30m3gbgdol dgdobobdo Jo@gsmss (3bmbogro s W

S W 3M3d3mbgb@gdo  dgodgmgds  Ygoo®gdomn  FosdGoge  sofgamls

Sbo@obydop. sbg dopomomo, ©obsioMagdo, @mImgdoi  ©s353d0Mgd @0

bggOyeo Gomeols mogobygom Log®i3gdo gogtigegdslbomsb, Gmeros

Wo=— 10 Lg (A /4nR)*, (24)
Lbooosbs  hobl, @md Wy ©5dM3ogdygeos  Gomeol A Lopa®dgls s R

dobdoanbg. Loby@oggdowsb Jyholi Logsao bofoemologgh wogdsios dgodengds
Foddmgoaobom  m@o  Gogobo®ygmo ool  Lodygsgrgbom, @mdagdo
aodmlboggds  gbmdbdols  Loby@ogol  bodo@goowsb. Wy —L  2oblobmgmsggb
oMo j300l ggmdgd®oyemo mgm@ools Logydggenby:
Wa = — 10Lg 2\ /r 6*(2n+0)?), (25)
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Los(s 0 = arctg (Ahy, /x) —  Jopoxgdogomgdgeo  Lbogol ©si3gdols
Jumbge; X - dobdognos  LoodmbgbGm  Lowaydowsh  dodizbgbs  Lobanols
Jooodpg (0 < X< W) o r = WXZ — Jdobdognos  Losdbmbgb@Bm
Loy g@opsb  dodibgbs  Lobanols  Loby®ogedpg  (ob.  bob.  25).  (25)
aodmlobyagdsdo  doddogemo Y2, @53 odanggs  0d  Gommgdols  dgz@gdols
3omgoolifobgdols  Lodygoagdsl, @mdggdoi dodbgbs dgbmdol  Loby@ogby
Lbbgs dobyae  (@oom  do@ol  dm3o®sdo®y  g9gog@msb  aoxsbGgol  dgogao
oddmJdbogr) @ogmgdmsb wogdsiEool dgogase [os®dmodbe.

3530 gd0m Amy@os dgbmbdoms @ogols dgdmbgggsdo (bob. 26, 27 o 28)
Aomgdoll  wog®sdioom godmfgggmo  doarggzol sbas®odo. 53 dgdmbgggsdo
aodmmgmaoms dgogagoo dgdwgao Lobolbsos:

Wia = = 10 Lg (Qw) , (26)
boosi Qm  — 93056980L  (bodosbm s  Losdmbgbdm  Lowyydgdl  dmdols

>0 Lgd o Lobergdol) m Gomegbmdobyg, Lodsbm Lowayg®ols sbGgbol ©sj0wgdols
Ahy,  Lodowangbg, Jubgdl  dm@ol  Lodygogren d  Jobdognbdyg o Gomeols
A Log@dgby ©odmgorgdgmo Omgmo gublaoss. Qu—ol boyopo yodmbobymgds
d60dgbganmgbo  FoMGoggds Lodobm  Loayg®ols 5b@gbol  wozogdols  Lodo
300]Boggms© bsobBgmglm dgdmbgggobsmgol:

Lbadodm Loagaol 56¢96s> 8mmaglgdagmos gdgsmme Jgbmdsms Labydsggdols
embgbg (bsb. 26).
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Bub. 26. domomgagtodol Gmelol gotiosbdo
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sbgmo  dgdmbgggs  w@odsboslbosmgdganos  obgmo  @sombgdolsmgols,
Omdggdoi gOmo Lodopenols g@mbso®o Godol dgbmdgdomss gobsdgbosbgdyano.
Lodobm  Loayg®ol sb@gbols dgbmdosms  Loby@oggdol w©mbgbg  ©oygbgdolisls
Ahp=0. glsbmgdogmn R=md. sLgom 306mdgddo

Qm = 1I/m=d/R . (27)
AOoboby Logbogools dognggolomgols 30909 Mdm ‘d93 92,

aodmlsbyagdsls:
Wge = — 10 Lg (A/ 292 7R )*— 10 Lg 2Mr 6°(2x + 0)®) — 10 Lg(d/R)? . (28)

(28) —g @odmbobyegdsdo  3odggaeo Wy  dgbogdgddo  dg@obognos
BgAobTosgdgmo  gognogogho N2, Godgmos  0mgomolfobgdl  sbkgbol
a>dmlboggdols Jo®0M>O RONmEs30l LAOYJB Y@L (3300 gbobs.
d9Bbogagoo sdsbolinomgdgano dgdmbgggolbomgol, Gmeglbsig Ahy= 10,5 3, w=
303,d =803, 3bmdomos GOsLDY Wobsygo®ygdols Losbys®odm geo@mdym.s:

Wes = 40Lg (R)+30Lg(f)+49, (29)

oo R a08mbsbygeos 3d-do, boanm LobTdodg f — 33(3-90do. s3@ogsw, dognggs
0bOgds Mmam@ (3 dobdognols 394  ©o Lobdodols dg-3  bodolbo.
2. Lodobm bopag@ol s5b@gbs oFgamos dgbmdsms Lobydoggdol dods@m
(6ob. 27).
0d dgdmbgggsdo, OmEgbsi obFgbs dgbmdol Loby®aggdowsb of gygeros
0ygbpsi  M5dwgbodg  JgB®ol  Lodowagbg, 35Tdob  Qm-ol  godmbabyyangdsl
Fo®dmowaygbgb dgdwgao Loboom:
Qum ~ 2,35 (AhyVd / RYA)* . (30)
dognggs G®oboby aodmomga gds gm@Iygaom:
Wgeo = —10 Lg(A/ 4nR )’ —10 Lg(2A/r 6°(2x + 6)°) —10 Leg(2,35(AhyVd /RVA )).
(31)
dogogomsw, 0d dgdmbgggodo, Gmeglsi Ahy =105 9, w=30 3, d= 80 3,
dogomgom:
Wes = 38 Lg(R)—21Lg(f) —81L5 3. (32)
Omam®3  (32)-psb  hobl, dognggs  osbermgdom  0b@EEgds  AmamO3
dobdognols dgmmbyg s Lobdo@ol dgmeg badolbo.
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bak. 27, dgpomgegdodol Geslol gatiosbdo
3. Lodobem Loy g@dol 5b@gbs Immoglgdgmos Lobamol Loby@ogbyg wodans

(Ahy, < 0). gl dog@mgodgdobomgols ogMm3Egegdygeo  dgdmbggges, Gmwgbiss
Lodobm Loy ymgdols obFgbgol sdog@gdgb dgbmdgdols j390agdby (bob. 28).

od  dgdmbgggodo  Fogwgdol  og@sjioobs o s@gigeol  3@m3glo
3ob30Mmdgdyamos  Jyhol 03  Lobangdol gOmog@mdm3oOEsdo®yg g gdom,
Looios ©049bgd o bodosbm s bosdmbgb@m Lowam®gdo.

Lodobm Lopayg®ols 56@9bols sjogdols dg-3 dgdmbgggolbomgols (ob. bob.
28) dJognggol Loobao®odm aodmbobyegdsls gl dgdwgao Lobyg:

Wgeo = — 10Lg (A/2V2 7R )’ — 10 Lg 2M/r 6°Q2r + 6)) —
— 10 Lg [(d2n(R — d))’

4\ T N(AhP+ @2 (PQ2r +P)Y] (33)
ooz W= arctg (—Ahy/ d).

(B39 @gm@IP@s  odgggs  ©obsgoMagdol  sbyo®odol  Lodysmgdsls

dgbmodoms gOmo b Modegbodg Gogols Igdwgy woh®oeye 5@gTdo. sdsbmsbagy
Jgbodengdgamos dgbmdgan Juhgddo aobmsp gdymo Lodsbm Lowag®gdols o @ m-

93



Q0kgddo  Inzgdymo  Lodsbm  Lowayg®ol dogd  Fo@dmdboano  bgandgdengdols

3oblobwg@e.

Tisdvs b hbbEmmEﬂEff;m

Lsmppeao Lompptio
00 OO0, (OO 00 00 ool f
00O 00O 00O 00 00 00O
00O 00 0O 0O 00O O O|Aby
00O 0O 00O 00 00 0O
00 nls 0O 0O 00 OO

L J
00 uln 00O 00 00 OO
00 00 00 OQg ool O] | oo
= d
R L i

Eab. 28, dwmompgdotiol faslol gemosbdo

23, 33aLMBORIAN @ORN(MBS53(MIobISOL LOLBIZIS0

ded®ogo  3ogdo®ol JmAboby@gdoms  0obsdgedmgg dobodo  bolosmgds
390 Lmbsgy®o  doomgsdmdobgdols Lol gdgdols (3@AL) gobgomemgdols do@aseno
®9d3gbom, GmIgenoi do@Amboygma gdfydol Gowomysgdo®ols s Jmbsigdms
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