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ZOteWHE M tsflsddzOdz dzr d3 mssbwsh4wd4®
J d2 detsihz] e 5] di3C tsfls ftiesyj MmO, Of dls
O™, MtsBlkzs OClkzOdz dztsfls l]’tec[lsste
fjuyjdedw or ms¢dr IstejBsoaOdd?2 ¢ ¢
MCO BjlOzdzO dL ff zOo d dz' desE Bt O Y
COC s AddBdujmMSkkz MmsOs kz,
djdz dzgs ® Ctoahj. uvOCOW MmajdkO, €O¢
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| (odds] Mhtse dpjd deff jte @Ltedsdye) Hipfn O 9O
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dzdw dzj sBAatsHd®B 7, twOWddedtelzs hdrn Mo
btede 7 Ctdiftsdy dzgstse h zOCtso 2 fMdsj M
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j &3 wOMmMf dzOea © HtwdotsHdIls € EkMmtcj Hdzj dzd ©
Hdlsjdz' desy] yYydueSkzdwydsodedesy § jtoj d3g
SBWLOIsjd dgs?2 Isjrdesdzeduyj MSEBs2 Y
| Clsdo detsmis!  oldfidyf joy daisj?dztisd.tc OlB sMtsyj Is ©
MlsOdzsoa dlsmMw oL By dzr &3 toj OdzdL Oy d v
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BjlsOz&ZO o Cwohj ftod HtesHkzoCj Otectsdasdy
cOBBls] Eifljis®disOC ¢y Ksyds ojfMisd ttOL
Wste gt dzj fjifpEs] HIR PP W] MisOyd sdz0tdzs, ylsts

29



dzdh dzj j Lo jdets tOL dzd o tsydetse s l]’tslsu;fr]ﬁ]@ |
Mded Y jded ] Isj B j tcOlskzter (tOL dzdeotsydzs 2 Ctseh

l yjdzsdz, © =~tsH] BBKOBSISCd MlsOdd o ¢
shdj 6fjteoyddoOydsdiisp azdzO0 (5 Isj &fjteols
MomMlsOoakz, Ctttej CIsdicsaC O "dBdyYy MEes Mt
o jlsmlsoze hdrn dzdeOllzte, EZHOdzjdzdj otecj Hdz n
JqdzseHO kZedzjtetsH d . ), dOSeH]JSH jiodgdsjdzOER)) diffs
Bscldsj mn desdzse d j 2 L dzOyj dzed v, tcOW d dzd tcts o O dzd .
o C dz¢ yd dzd v d3, fsdzeyj dzedi MlsOdzd M §tshissw
fdzOeCj, EfttOQodzjdzedj MsMisOoasd h dzOSO d Is.

1 Octej 8 BOKEBEREO SYOocéjnf j Miso dzv j syw s O
Hzeser n HhdgoOBfls! distc Qe Stc 3O s ustwed ez Mls
dZOydlsj dz' dets 3 dg' " j, uUddB dMmftsd L EjIlsmy
60 Clo¢/ls. Clss B Widzw j sfqw  wlsikzlsMmise d 4
O¢C wOMmMf &zOo dzj dzdj dsBO d Isjfdzs L OlsteOyYd:
gqizr » BOLjtcdOdztse d YtHHjtey Odedj Isj i3 j toC
dsotcj dgj dedz’ 2 @o@jhceOlsd dgjfjjlsy‘e f sdzdzj EkMmls
desdzse d yj M¢ z® Otendlsj SIstce d SCdemlstclzS Y
1 dzj di3gj dzlstse, o MtsMisOo Cwolsster n ontsHdIs Ofte
cOdr , dz0 Ctltstets? MBcdsdotss Odrr Fw@f Odz"
Bister , MtjHddzj dedz" | IstckzB dets? tcOLOBHEES2.
l HOo dzj ded jjldz 66 GLI@ .1 ,[2s MIsj dzH O Otetdz 1§ s
Hzosydets?2 Whkttdzj, EkfmlsOdztso dzj dadets?2 o wHdzd N j
(O Otcd2dets?) Whktodzd . L ) lsHtdAE2CHipls o fipls Quddey  dtgj
Csofffpd LOYJ yoOls 9 Odzedd HBdedzts?2 Wkted3 MMl
ZO ttOBtsyj?2 (dtshOHCj Cepitzd, d JOL®Ojcd GIEG dn
fjtoj d&3gjhoOsh j2Mmw o jtolsdC Odz dets.

[ dzv o' Qo dzgdo Odzdw ~ddi3duyj MEtsets Msmis O
FcdgpgHO o ©OMY dizOo j fteddzd dzed d3ss EMmistets?2 Mls
tesHMsH j oy O dR7 d@EOIsjted Odzse o d3j Is Odzdz, 0]
ftsdzt L 59 Ols HdzZ?W oHEZoOdzdw f tstotsh CBBiCOL dz
Misj &dz OolstsdikOIsdyj Mitsets d wkzydsettdizftcOo
hjets 1 dgjteetsdesdlilsjdzv ftedd3j dewe Is d dzj tols dz'
9 SLHEZA.

rdzv f sHOyd h zOSCtssBtcOLEZshdan d dzj 6 dtetk
Juseh e dmMisd LEkzjlsmw MmdMmisj 30 BEd$ j tetso
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Yyt foLretsdvwjls MejMmisd Hts Bded Bzdz©® BtOS
sBtcOB O B OcGtHEjicddIL]. cffj Y’

ddzj Hze h dd3 Isj mndesdzse d yJ M¢< d d3 -Cladpld tats 2wfipls-
dzv J sMv-Otfstfc@R @ls . rdzv Yy sHOyd fseotsdasSd o
Hobkd YjIs" toj mtoz WHHaOGOIEIEOXHB Y j dz' 8 EZd3j dz' !
EmMistcs?2 Miseo O BUAdEOIs dec Qdfdf @A0BO G O Is dzO0 -tc OL dzr
Of f OtcOls BMdzOh j dz dztsC Odz! dzets?2 ©OolstsdzOIsd yj m
Yyovw muddrndSadlsster .

[ dzv tsmkh jMmseo dzj dzgdwv Ctsdzlstesdzy L O Isj o3 §
MCddz MMmMisOo sd3 tc O MY EED O ©d2 toty I @@ d3c dfa jdiayf Is
gL d3j tej dzdWw Isj B J Ozt d eLwIlsdw ftotsB"
3 toj dzdWw Isj 3 j Ozt d oLwWIsdw ftesB O
oBdzdLd Octic®O®. cfhicts2Misots EZftcOo dzv j Is
ddzd dL ftsmMlsO Ek§ftcOo dzj dzd v .

1 sMdzy HGBMIs@dpdedz v L dz@yj dzd?2 65 ~dd3dud
sj B j tcOkztcj, Cteh M BjlsOdzazsd ff jtcj HOE IS

t JLEzdz IsOlIsT odej f J ydets?2 tBtcOBtSISCd G tcj
B3d d Ijrdtsdzsedj?2, M fsishi s Clsster 7 B
e dd tBtOBSISSd Gpolddkzdd "¢ FY yOrMis BRLEY df
tcOL 53, oded dn, fsofmj d3d Misdets ftcdoe j dzd ¢
ftoesdLotsHMIsa O MisOdzd d Mf dz0e tse SH dzStc S H
dzd Yylstsy dets dzOztsj] S tsdzd yj Mlsots cOL o, dzgj d3j L

doWL Odadetsy ) 1 Is{ iidatizdptsiatsd oflzj Haf[tg OdsH ™ 9 O Is
B3r B3 tojLizdz sOIsOd3d o lsdetsh jdzdd S OyJ Mmise

ydd, O +WWiClkdodastls: qfthnifise i éso lOodgdyy HzGr}

kMY fwO0SlsdCs?2 twOBElr ©lsjyjmlse jdadzr & W
RLEYyde d ft G@G&%Mﬂm®wﬁm:t$Mﬂ$ﬂ@@Wb

rteedyjmMSs?2 Mt jtr, cH] KBhsScsSOlsds

bisOdzso € O € - @mo@@manmHJQGBJ 9" oS

Msd d dzai sBmtSH(

s5dzZ0 HOZO  suzispHdzj Oy jo o dzi f j ydes?2 5B 6C

#JGEtsHdYy dMmy 1L s Oekdsjo h B M Is1Qizzts o $SE€ d3{f oddf]
odej f j ydes?2 tBteOBBIsSCd MlsOdzs tBW L Olsj dz' dg
MstczSC ydd MmMkh jmseokze hda. RMiflushhetso Ada] jo st
ijls EdEzyh dlsihs@dd,j Mts®Gh dtcd Is BZOtesydzr 2
tcOMmMratsH dzjedekze hdrn d HtsBOoatyds m dOIsj tod
csdesmdlsjdzj 2 dgO sdzzyjdedy MmMlsOdzd, [k d3j dz
dLotHdIsj dz' desyls smdetseo dzr = MlsOdzj §f &zOe d dz
Yomdsjdrn detsdzse d yj M dma tsff jtcOYyd?2 s HBSOBHEC ]
tctse dzj f sMicd HMIso j dzdAlsts aldOe EMisOdeso & § ¢ § y!
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2. [ OdzddtsomCd2, 1. u. wftsmMts {1 d&j Sktetsf dzOo €
dzj dedw ./ 1 0OIjdzls A ~2104450/ 1998.

3 ¢SCMjdese 1.1 . vjnrdsdzseif. dzdfsh Rz GO §F s d
665 Mm.

4, skHted dg fli.updzOwl dzsB tc OB tSIsC O MilsOddf .d : ybcrzdzO
s du, NI .M.

5. ldqrdzjeh k¢ 1. ¢. stoh joaOw HBeaBHCO MlsOdzd
4. d. 1 toigrdaSidedsy jIsteso MS :© o dMmisijldddyr jm.lsj - des dzts 6 d «

6. ¢doHjJoO 1.¢. [Hpdsowsi@zEEdEgs)BDCdn L Oo St
Il . [ . r1rwkwds 1J.RrR: glstpthdgj s RIdD6EJddzdicd dze, 200 2.

7. http://naukarus.com/induktsionmgestemyi-metodysrednechastotneglavki-
chernyhmetallov.

vitesydej dzdj MlsOdzd 094124 COteBdHBBBtEdH B
d d&zOL j tedz" &3 MY smise O3]

1 jdzsL j.eso0L/d.de,¥pdzj h jo 1. |
sk ytsp,SwWOdzH . Isj - dz. dzOIzQ

| Oc sz H&BKXE@®AZH . Isj -~ dz. dzOZ ¢,
LICA,E . [QOlthGq’dZBIz

t OmMMdisslstej dets o dzdw dzdd Y Cter sdw M dzOsa O § OteB
dzs s ! MlsOdzd 094 24, d3d Is s H s d3dz@ L] JB tcdftsl didts G dzj G dfiag t§ dsC
WddL gd§itss Odzd yd MS d 4 Mots2Mlse © MmlsOdzd : hjtlesn B9 Ols 51
BdCteslse jJ toH tsMis! . SOYHOW T OttOCIjttdmMlsdt O BBKLOL -
fsCtersdw, ¢§omdi  dapCHiesdishiddye s201L § tcdBasyF HgPs
tcOB IsT fsCter Isr j tBtOL Yr dgdmfr st 9 0dzd dzO© dL dzts|
1 tod dzj dzdzw dz®d e ts@ Lisdh edgts, LOIj &3 k2§ tetsydzj dzdz" § tsBto
dzlz yJ o3, ZzOL j tdzOVY tsBOBBISCO ftsLotddls §sdkzkzydls!
sBteOL ytso fosmdzy ftsCter sdw, fwOCIsduiméd dzj Isj tew
dzdwv &0 dL desm d McQadzd zdsstisPL Gdg YBls'e.j g @ Ismw
fsmMdzy COYHEBSEts 1 SO O WdEMmMdtekze sy tojL 2dzt sOIsr
IsStcj dedw. 10 BBKOL Yyr deOdesmddzd ftsCte’ Isdj dzO tOL d
Btsdzj Jj §fSSHAatHWh 2 tj ) dds. [ s dets BB @Ddzeyy d 46 j,$ 5q3
sSBtcOBBISOIS! ZOL jtoder &3 dzzyj s Hdzvw  fdedy j dedw b j tc
Pftetsydzv s h jets Mmdztsw. tdLEzdz IsOIsT Bd s Odzdzts e ts OW d .
zOL jtedzOWY tsBtcOBBISCO ftsLotsdwjls EkMmlstcOdadg < - daj Mt
tctslso jicHBBMIsd BBKGOL Yytsso fYssLrosdw jls MHJ dzOIs! 9" 9 BH
M ftodd3j dzj ded j B3 dzOL | te dzts 20 jtRctou@iBotdsjCls] |s odgQauHdtdsi Iz dift

sdzt yjor jt digetdsatads d M tetsotsy dzjcditso Odedj; § € te!
sBtcOBBISCO; COttBdHBBBGdH,;, dJqL dhthists?2 CtsMis! .

Cdz;letstsitGISLdlsdde@\&OlsBsisCD@lsI%g@Odzdzo[qur]Q
2, L OCdzs yos howfmw o dL dgj dzgj dzdd W tsteds
2MmMlse f sazj € bdztisff o tsistksT d §tsH HJ2MIso
Cdr ©OLWBGWYHBO © GOL BoHER LiPGHSiIS o CasPL de
Ht=izl) Is to 2z d3j dzls 5 d3. Cdzj CIstetst tetsL  sdzdzOW s B
tcsots?2 Wttedzyy + dzj Slstedyd MSCdi®d ©HBIEMHOBS
d dtL 1 dzj ClstcsH O weo dzw j Isfpw sBitcOB Ols
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http://naukarus.com/induktsionnye-sistemy-i-metody-srednechastotnoy-plavki-chernyh-metallov
http://naukarus.com/induktsionnye-sistemy-i-metody-srednechastotnoy-plavki-chernyh-metallov
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA

1 dzj CHdApis tclz 3] dzlstsd3. o s@y M ffcedudyd ME d
sO¢ ylssBT Mtej HO &Y HE 1 dzj ClstesHOBRB] o ts
ftcsydesmis: [ 1, @m. 141, [2, . 21].

1 tsH Hj2Mlodjd3 dzOL jtedesets k4§ tetsydzj ded W
sztedz" | dL dBBj dzgj dzgdWw tsBtcOBOIs’ 9 O BEds™ jiflsts o j
ftcdHOI! jd&Bz ormMtsCdj ftesydesMmisdz j Mmots2 M
ZO0 Mmdzj HEkehdj rOtOCIsjtedmisdSd: ¢ dzze d dzlz
yds dzj edtelzes h jets 1 dzj dzj dzls O, h jicsn 59 Ols s
MistczCIlsktelz dzj 6 dtetso OdzdesH. 5 uifdatsdyj MIsIABZOW M .4 d
Cecso OV d dzOL j tcdzOY BB OBBISC O ftso jten detsfy
90]jIs Mfteslsdodzj dzdj OBtcOLdodesdzz dL deslz.

RLO jMisdettsy juplds ttg Cstosd M tohsmts?2 Wkp &GOH
dzn 2 BjlssH Hdzw otsmmisOdeso dzj dedvw d Ef tctsydzs
ter 2 dMmMmdzjHEZjlsMw HsMIsOIsydess HOo des. 1 tofs
f dzOe Cdr M zOoase, Cwlstter j t©Ode hj daj o
ted d3j dals Odz! dets o' W o dzVdsjsr @dzd  jeftsCudigts fnds daf ¢ L, d 1
Mo ®© Hdzv tWOL d" » MisOdzg. 233]d M zOeose [ 5, f

| ZOo dz" 2 @ dzgj HsMIsOIBE 1 dzj ClstesdMCtcso tsGt
stsdz, yYlsts ftced kZojdzduyd dzdd Issdzh ddz@r dzOdzj M
Jets N jtosatso OlssMmis! , Ojlsfsy daz@ Ol & dzts € 5§ tiz€
mMots2MmMlso OR. 1 dzv tjhjdedw HOdzdzs?2 f tetsB dzj d3
o OlstsMmisd, ftjHZOGOjIsmw o dzj Hicd Is GdBtodHC
tcOBtslsClz, O OS] dqrLEydl! jj oddwdd,j dz
sdw d dz20 jfiglsd SR OEBGdeid S O0C: dJL dshtsmists:
dzj dzdzse 5 Mdzsw, GBS teslse jtocHisMIis! d h jtesn ts¢

Ajdzo ¥ HOdzdets?2 tOBBISr wWodzw jIsfqpw: dL kzyd
HsBStcdH O, dOdzj Mi dedetsects dzO f so j ton datsMis!  f
Ctoeso ™ &3 dzOL j tcdzr ZHIBH OGRS dpgs Y Eigdrj tow dzd ¢
Eftetsydzj dzedj MlsOdzd 094124, LOIjd& or ftsdzdad
dse s 1 dzj CtesdmMCtesotsets ftsCter Isdgw, yYlstsB?
sBtcOBtSISC d-dgp@ OMzfliyg € dJ Mo ts2 Mlse © MisOdzd

]l HOdzdzts?2 tcOBGptc@titsdzdL sHB@EEJS09 | 2y
MemMisOe ftede jHjdz o IsOB dz. 1, 1 dzj SIstesH 5
ftod d3j dz¥v dzimfw M &zOe COteBdHBSBBILdHO IsdlsOdzO
ftosMlstcOdgv 8 h jeatsmw or MsCtsls g B3I Jtc.Ols In 6 Azt © f5
MmMlsOer dMAatsHdsHEZCsTS® d WOLtser 2 MtsMmlsO
stesdmMCtecsosets dzjcdotso Odzdwy Htcdeo jHjdz o Is
ots] YsCterisdj fHttso jtew dzd dz0O chdzlsfr]tsfr]lsis:JQt
jJtodzgr &3 dzzytsds d dmfr Isr 8 Odzts ! o dzts o
tcdpgeH o IsOBdz. 4, IsOBdz. 5. o(B'u:,G)B1SI$G)dzdz,
sMiss2CsMmis! M  sdsh 4 4 d @) ldzGzizts ald0d Me G tsta
doj (tojydets?2 iMmMtsC). tJiLkzd sOIr dMmfr Isc
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v OB d&Zdyo 1

mddidui M d?2 MmlsOes MisOdzd 09 2w
o Si Mn Ni S P Cr N Cu As
0,11 065 | 164 | 0,25 | 0,035 | 0,03 | 0,25 | 0,006 | 0,25 | 0,06
vsOBdZdyoO 2
AOLtsor 2 Mtsmis@oe | dzj ClIstetsHtsd HdzW (R
CoHjtOdzdj BMdzoodzg n § s ts¢
AOL Oo9] Il hdolsi l ftesHEZCISOR
mMsclsd B Ti C B Ti C
TiB2; TiC; 27,40 65,0 7,60 26,32 64,88 7,65
vOBdzZd yo 3
tdAd” deOdzj njded” CRrR ftsCter Isqw
[ BtoOL J | tdxddz CR [ B sMis+ | t OBtsyd?21Is
1 RC-1 480 10-15
2 RC-2 480 20-30
3 RC-3 480 60-80
4 U 9 320 3,1
vOB&ZdYyo 4
[ Odadz" | BBtOL Yyse ftsmdzj dzOdzj Mj dadw 1§ ts56
1 Bd3j . sSBKOL YyO 1 2 3 4
tdNdd3 dzOdzj Mjded™v YsSt¢ RCL RC-2 RC-3 TT-9
f OMmMMO §tsmdzy dzOded MJ ded 18,531 | 19,281 | 19,677 | 19,261
ltedB " &z B3OMMr , ¢ +0,076 | +0,201 | +0,377 | +0,182
ssdzh d 20  sfdzy dzOdzj M| 2,05 2,208 | 2,392 1,948
ltedB" dz Istsdzh ddzm , d3d3 | +0,126 | +0,234 | +0,376 | +0,047
Z Jtotsn 59 Ols Sfffifdst to rif lasdiryvdz 26,222 | 52,444 | 95,444 | 73,333

vOBd&ZdYyoO 5
ZJjtoccrnsoaOlssmisd ftso jtorn detsflsj 2

1 Bd3j e SBiOL yO 1 2 3 4 s
1 OyOdz! dzOw h jtotsn s OlstsMmlf 22,5 | 46,45 | 84,77 | 69,33 | 75,18
zjtosnitso Olstsmis BCissMdzy € 726,22 52,39 | 9545 | 7341 | -
Zjlotsntso Olstsfyls! tif Bstin@mj ts stA 18,8 | 41,78 | 76,32 | 63,51
tiLkd O dMfMmdzj Hse Oded?2 d do tsB
[eyhdj tjLizde O dO0 dL dshshists?2 ¢ sl
tor j zOdesfd dzd f sSRGA', s doj fridgiOpddditity d f) tsB to O
B dzd ftsCter Isr -6t Yfdidgm® Yo f Otc® ©BEOL ytse o
GjLEZd sOO®R], Yt ctottedls ! ks fidseid o
9o s otj kW S0Py Pdg dzf SHAzSL dZOYdz' | 16
ZOL jtesd® BBjMYjyudoOjls tOo desd3j tedzsj teOMmY

ZO ftsojteh dasfyls!

dazfs dz,
o j d&zd ydoe O Ismw

dzlz " J

1 Ists

sBteOL YO d MBLHOJI {tetsy
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Mos2Mlso ®. Cdzj CbtesdMCtetsoatsets ki totsydsj dad v ,
dzOy O dz' dzts dpjstefticeOdptisiffed § sCter sdw d IIsOC dzO
fsmdzy COyd Mlse j dzdes? dzOL jtodzts? tsBtcOBBISS
deso dzr d3 3] IsOdzdzs 5, MEC BstesMmis: dL desMO k dzj dz

Jeyhdd twjLlzd IsOT dzO dL desmsMmists?2 & Ml
4, d&0O Ctbtt' ] @EOoRFMHBAFEFI B tc o OV f Ots
tcOL ytseo dzj Mddz' des Blsdzd yo,jlsmw tjL kzdz IsOlIs
dzj dedw d MmMlsOBddz! detsisd tojyJd&Z3O. [BicOBBISE (
desy twWOMYftejHjdzj dedy dzOdej Mj dedzsets f s5Cter Isd
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teOydd. .12 kKOB8 ftoj HMIsOo dzj dz shdzs o dzr j
ftosdgr N dzj dgdz" = d M2 sPuzd 8 j H J dg'ls OB faac | H dzj dzdz’
ydmMeédy fsCOLOIsjdzd tcOBSIsT ofMjrn OCdEZsd) tc
dzsets Ol dy teB OL s 2 d tsfrilsder j fjtodtsHT
2" J s E2COLOdzdz &3 f jtedtsH Od3 39 {f tpj deth)ds Ot Hzj
sjf dztslsj mdzdyud MSdd dRcOdyE Bustso o jd ©HFON Is dzf

vsOBdZdyoO 2

dtcOQodzj dzdj tsCOL Olsj dzj ?2 tcOBfsIsls dzOE dAs RO diflzj ted B

1 sCOL Olsj dzd lJL HE 11 12
[ OlsO 14.10 14.1071 15.10
15.10
ltoj 3w tOBKSIST BJL (t6 9,13 10,50 13,05
lTfEME Ocdtsd3] cOls O, 1198,30 1751,15 2231,85
VHJdzt dzgOv ¢ tetsd L o wu@dhls
- OMyYd sdzOvY s L Od3d teC 0,837 1,013 0,992
-WOCIsdyj MSOw 5 o b 0,583 0,741 0,760
t OMatsH MewL k¥ h jcots,
sBhd2, Cg; 0 7699 9514
-zH g dz dz” 2 Ce/ls hdnrk 0 3,4 3,6
-zH g dz dg 2 Ce/ls OG Azt 0 3,8 4,3
wglsjfjdzd SCtsd3S tso Odzd W 60,8 68,6 74,0
] ZOy dzesfyls: " drolsr, % 8,1 7,8 7,4
ssMls©e hdisils [[ d 61,2 60,0 53,3
s/ d 13,3 15,6 17,3
sdHjtedls 25,5 24,5 29,4
stsCfm (Mo Jts 4,5 4,7 4.8
[Bhd2 t©OMatsH "hdolr 218 230 242
s CtstetsMmis! O6 dzsdz3OI ( dz,
-f s ftedBBtcOM 1,17 1,20 1,16
-f 8 LOB] O 1,28 1,38 1,19
Il " MO Mmdsw, d&dg 256 250 276
MOteOCIsjtcdMmlsgs sdzd yd Mls; 27,3 27,4 21,5
9 tc0ls O o Is. y. + 16,1 17,3 11,4
ltesydzsmis! fsdz. + 5 60,0 66,2 67,8
151371 87, % sdi.0, 5 d3d 8,8 9,0 8,2
AL B3 10,3 10,4 10,3
md dizd yj mM<ed2 |Fe 57,0 568 57,0
Oc¢ &zts 3 6 Ols O, FeO 14,3 15,9 17,8
S 0,02 0,02 0,03
CaO/SiQ 0,45 0,44 0,44
Zn 0,044 0,043 0,043
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v OB d&Zdyo 3
sjfdslsjrddyimMSédy fO0tOdj Ister tcOBSIST Oc6 &zZsdz3O" d

, dtoj Hdetg®ud ded v ¢ J

P 5L 0L OB dd BOL 5| [ 1 112
[ Ols© 14.10 14.1015.10, 15.10
l o j ogw 1:167 10:24| 10:247 8:00| 8:007 21:03
tOLtejyjdedd fitejn ¢ 902,2 925,5 912,4
I OLtejyjdedj o € tsdzdzj € 739,2 777,6 788,4
1 OH j dzgd j H Ofpifizj <28 dzd df fo 163,0 147,9 124,0
uj B jtcOlsiztcO GIfm tsHWH 100,8 89,6 110,9
I MslsO MmMdzsw, Bdi 256 250 289
t OMAatsH ftodtesHdsEts ¢
-f 5 L Odyjuedefy; o3 392,0 384,0 401,0
-fs ftodeisgOmE, o 354,1 323,4 335,6
-ZHjdz de 2 ¥dEwOd3] oz, 6,2 51 5,4
-ZHjdz dr 2 S/ dfded B Sl 5,6 4,3 4,5
VHjdz dgr 2 teOMmAatH ¢ B&d 47,8 43,1 49,6

'[JLIzdzJIsOIslftgtSsoB”hlsodafiSdzdzf: dmyr lsOdzed? (€
fsdzddzj tedetsets MowL ke h jets cujtedistf dzOMmls 54l
o Ctdzdyjmsej ~3,0 % ftsLotdzdda mMikzh jMmlse jc
glilsj tfj dz BQISd?,QISE)GdZCfW 9 Mtej Hdzj BOF t5H dzv iz@
LdzOyjdedwy ftod dMmftsdz LtsoOdedd fdzd dzj O
ZzOB tstcOlststedz" = s r IsOnR, GHy Bdd HBMIsdc Odz
Yojlsmw o dzj sHdstcsH dsMIsd BEtdi3Cso Odzedw h c

Jirlsde § fijfedisHd T fslls2zd yOdzd i+ o tcfh s Hztf Y dzts
fmMdzsw hdalsr .

l fjtedsu] [11 or Mls® MmMdzsw hdrlsr BT
Lsotsds f jtodsSH ] . vz yh jdedj fHtesyy MmO s
BOoCd HOMs oL &3ty desMlis o Jj dzd ydls: Mme st
B4 dedets?2 o' Mslsj Mmdztsw . [N 1Y "mdcdpsdizy I J td SsHE
B3 tOyYydisdzdzr » BONJdz o tetsmMdzO O 7, 8 % (M
tcddzdy HodXJjdzdWw dzj dzls” dzj fHtede jdzs € dzj 1
lstsu’dzo[aO, O Isjfdzsets? EZtotse j dz 9 Mmdztsj dzj
Msoelzjls fYwsorh dded jL OftEHYjdiey@ddzj L © © CcCBlsso s
% (9 BOLBoatsdR fjtedsHj) HEBS 15,9 % (9 (]
® BOttOBOdZ] M 60,0 % (9o BOLBoBAy § jtedtsH
dzd d L d34 dzdzts d3 Sr:lSHJ otsLOOISO dzO0O kttse dzgj 2

Lo jdduyjdd) Medefwshdddidsts deidL dL d3j daj dz
OoBLOKOISO JMmisjMmlse jdzdzs ftedo j dzs € twsmlskz
dzsfilsd O¢G dzts d3j tGqu’ls dzdzr = BOh d dz dtcj Hdgww
f sHdW d&zOfp! HtodedzdL dlsj dz’ dets dpOM2 Gtco H O
0, 837 Olfy. d3

t OMmyd sde" § L dz2Oyd dzdvw fdtesMisO fHtesdL o
shdzso j tcOL s n ddzeMistclzdzj dzls Odz! dzgr = L Od3j |
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mMdazzy B ' SlsctclkzL € ctslktsatets 0Oc &tsd3j OOIKO, yc(
tcOBtsls oafMmMjnrn BONddz 9 BOLtotdy L BEdtsk yom
Cslssotsdts OBy BPISO O©OO095FJ oz [1 1 B
f tots Milsts6v7  Is/ yOfify@f), .7 4]1dz(l$1[{cid3quw ZHj dz' dats?
Misd d&Oh ddz, HtcjHjdzj dzgdzr | 5 OQIsc[quch{
Nd, UddB3 It q@Mbmt@@@b@mwmmmw Ry O fd3d3, ¢
otcj dgjdzd Hdzvw HtesdL oatsHMIse O BUtGJHJdZJdZdZBQ
otcj BBY COIsCtsoatej d3j dedzr » MO 8C, Moaw L C

Il oltstetsds s lsdatsds f jtedtsHj dzO &BOh d dz
fsHdaW dzd ) 2 5003 s 208 2408 Mtstslse j Isfise j dzdz
tcOLtcjyjdedj © Ctdzdzj CIststcj BT dzts tOodats 76
Clsdr ojdZdyddz tsC OL Odzts ! HsMIsOIlssydzts H dzw
Med tdzdzr d3 MetstcOdzd j i3 S CMO. ] oarmMsi s
fMoHdj Isj dz' Mlsozes Is tcWwH WOCIsttcso :

-sj B jtcOlskztcO® wSlsatsHWh dr cOLtss ¢ OL Odz
B, d ftoj & Mdndi His®GOIs j dz’ dets, o dad >y dedr” M
M j COded] Ocdzsdzj OISO L Oo jtoh ddzsf: o 1§ tsdzc

-MHitey Oddd LOSCdME ¢ RsgPtdzd | dzth g & ezts
143% © BOLBotd fjtedsHy HES 17,8 % o {jtec

Vo jdduddd ot &djdd d ddzsj demdoe dztsflsd
jdedzts?2 o Mtslsr  jMmlsjMmlse j dedets lstcOL d dzts fi
k! Istso Otedzts? fsHES ydd § tuazydzofi ted € -
(20 7,8 %), OS¢ d M ffrilsder &3 § jtcdts
67,8 % ltod 1 Istsd3 HBdzY otLOtOISO MBCt
11) HE 21,5 %.

sz jded] o' AtSHO oftsLOtOISO o f jtodBH]
HJ dz dzs?2 ff s lods Haffigjj Az d3O M d de, sftcj H dzj
sOdz dzf s tcOL s &3 L OB OB dzO 18 %. [ Oy J
Isj dz' detsfhlsd tOMMmydlsOdz fts BI jdBEZ or f2ME O
(sOB)Yz | 1tz Mz yoj s ftesdL otsH s d

s O0Cdd3 dgB tePiisOdats 0 dzj dats, Ylsts dzOd B tsdzj j

MowL ks hOw HBSBOCO Hj2Mlsakzjls o Mdzzyoj

sl Widzw jIsfw Isjd3, Ykt LO Mmujls fsarh jded
Ctso Odzdzts?2 h drlsT CBtcOw dzj ©OL BSEOJ IS
f sdzdetsfylss 8 My jy' SCt¢fm o fworh jdadetsdz frydzts
sBtcOBBISCd hdrlsr LO Muydls daztstoddL Oydd L
o' n flsjte! o CtkzyoO0shkze MtejuHlkz. 1 tjLk
Ztd3j tOIsO d ke j Yydoe oj lsmw GUYEFdHT teds H gas Q@

oL OOIO.

QtsatGstszder ftotsd3yr h o
Jdzdj MmMazjubkzehdn {66

hj2 HBBOoCd cujtedity dz

Cf
hjddd €¢tsddud Mise

l totso j Hj dzdz" th s
& EMlsOdsse dls! kdzkyh
fsdzd Bj tedzgs?2 MowlL kzs
OC s d3j 6Ol O



- esisdfBsHdlsPaatEhtdydsdds 7 O ddz dz
18 %:;
-fdzed ¥ j @ SO f todtotsH datsig 83 <DL @ 2dzP6; d3j dzj
-dzd 3 J dzd i O ©6IOdgL Sis 654 dz) 6 650 dz0dz] 0 d3fbdz] J
fndzed ¥ § dedd tOMn SHWY & A OL Odzj%.d3d dzj J
Sdzzyj dzdzr j] tjLEzdz Bk H©Hda Ogdgizd ©j
WiClk s odzgjHtejdedWw Isjndesdzsedd O
2 MmMoewrLkzsh j22 HBBOBC(.
MowLd M HMisdedizlsr 5 fsdzsy dlsj dz dzr o
WiClktsds fted o9 jHjdedd  sdzd d3j tc dz
a3
s
0)

o N
QA S .,
Q. O
3]
ﬁ_.—\—
g ==

Jootsdz 1 sOfj odzjHtcjdzdw dzj 5B
Moz Ozt OISO HAZW Y[ s HA
2O ©sflsdgBod’ dz' § 6y ddi3d3 §esy

dsH M 17 &GOWY tftdse j1H jAipr ¢ EHffrpdstadzr 2h0dz j 7
dmMf sdz' L so Oded™w MowL ks h j2 HEtsSBOSOC
sets Ocdzsdzj tOIlsO.
I sLdtecsoa C O MowrL ke h jets dzO M tstedz 2 € 5¢
d2 BjLtsMjlotsOdzijfdigt€idsjots.2 t Ofna tsH Mo w L |
W f s s¥zddodisls d¢zOMMr hdalsr .
detsdzjj YCOL Olsj dz¢ dzr d30 148 SO LB T2 ! w
ds . [ BdzvW Ocdiztd3j tOIsO ftesdL o jH] dedese s f
oddzO 88 %. wtjHMWW LkHjid, dBOi Gl ke to jsH déd
HOdzdz' | 1t Isdr f jtedtsHie ¢ tohcPe fdzgeded g BOB @
LOjdvdBd ftesdLotHMsoa O o Of tcj dzj .

v OB d&ZdYyo 4
dtcOodzj dzdj Y sCOLOISjdzj?2 tcOBESIST OcdkzsBBOh ddz © B

J
JoH]j zOdz 9" etsH B yYjdzj MstsBtcOL dz
q
H

O 7F TG
g-m g <
110 )

rwk_:rg
0O "F &

s &

o &STT/R{s RS
ot

©Q
oo & -

R~/
©

T 9 soF"n

5 &
N <,
I =
&

= N

3

1 sCOL Olsj dzd 1 OL o 2 J " Isdzgr 2
1 jtod SH 1-23 Oftcjd ded 20|
dtsmls©e hdals, %
Cls [ [ w 72,1 73,1
sdHjtedls + OGCd&stkzHO 27,9 26,9
stsCf. dgj dztsy! (Mo j ton 5,33 4,85
] OtcOd3j stc’ OB BSIST OC dzsBOh d dz
Il " MslsO mdzsw hdalsr , 200 204
] 2Oy dztsfls: h dols' , % 6,3 6,1
4 CtstotsMmis! Ho dog/jdiaffdz dz 1,12 1,38
U B jtcOkztcO® ISAtsSHWH 80 86
{ OL Wy jdedd o € fsdzdzj € 563 582
tOLtewy jdedj fitejhH +Cf 643 706
t OmMatsH ftodotHlskbsets ¢ 9,04 8,11
t OMABH otLHEZACO KO L 106,61 95,49
t OMAEY Clstetst dzj tecd dd, 53,77 47,31
]l T atsH otLOtOO, % 27,5 25,4
VHj dz2 dzOW ftesdL o9dsH dIs 0,747 0,877
RLAj dzj dzdd HtetsdL oatsH( - +17,4
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sOyjMmlseats Ocdzsdzj tOIs O

l osydesfmils: , 1 +5, d3d3 67,3 67,4
RMIsdttOj B fpls! ,d3dg 7,9 7,8
4 SHJ eySCE@hO +5 dids, 10,4 10,4
mdaidui M d?2 MMmlsOes Ocdktsdi] OO, %

Fe 57,0 56,9
S 0,016 0,019
FeO 16,4 14,9
CaO 3,65 3,54
SiO2 8,4 8,5
[ Mdzts o dzts s ¢ 0,43 0,42
MgO 3,4 3,3
TiO2 0,63 0,47
Mn 1,21 1,28
Al203 3,4 3,5
Zn 0,042 0,042

15 tojL zZdzicls OB BB o dzj 0ddz" ds Isod3J IsuQ BAAS :

-EZHjdz0 dz2Ov ftesdLotHdIsj dz detsls! ©Oc dzts BO
dzes M j COdzed™Y BjL HBBOOSCd dz2O 17,4 %, L O
"dals® d MEtteshisd MY j < Odd W ;

-MeBtetsMis! Ocdzsdzj dzls o tsL tesMdzO dzO 23, 2

-ftesydesils e OBOdztB - tc Oded dzOM:! dzO f toj Y dad

-odzdwdzdw MmewrL ke h j2 HBBOoeCd dzO = d d3d
LOWdSMdtetse Odzts;

-Blsd3d yd des MmMdedy J dedd ©WOMaSHO CEMO dzO

LO Muydls ko jddyd ddw fJtesdL otsHdIs] dz dats

A~nBHT GOLO otLHEZEOMddL dzgz§ gtctsdz@zj LG d 3 %,
Motslse j sMmise j dzdzts .

Il fijtedtsH dMmfr sOdzd?2 Bt CtOIsdz d3d L
sy dlsj dz detsy odzdwdedy MmowrL ke h jets ¢ujted3ts
MS¢d2 MtsmisOGe hdnals' . wtsH]j ) QAdedj dyip) pJ dpdldn,
hd o lsdzgd Ui detsf): f) 31,3 HEB 24, 6 %.

[IsdBj yjdets OCYj, ybt BhjdLeojMsdOw
ftosdLotHdIsj dz' desfmisd Oc d&zsBOh ddz ls MisH j t6>
gL dgj dgv jIsiqw o Btsdzjj BXZOesftedwisdzzs Miststot
Gt ¢cujtod3s dzOMmils Hiwddded. Hiswzl] Kesidandj dzls tcOls O
Isd B30 dz! detscts L @O JHYI W & Hd&gd YbdzO Bk HJ dz' dats 2
Misd OcdzsdizON ddz tsMlsOj IsMw ilsdesmd B|gzdzy ges M
dJ WdSeMmdkzjlsmw Istsdz ¢ ftod MtsH jtey Oded
d &3 Mmdztso Qudjddzd j§ tdppovdejlz M j 65 ¢ uj ted3tsy dzOMls
rfMdls! fotesetsots) MHjtey Odadj Ctsdayj dalstc O

lTotsH B tjLiEzd IsOIsSOd ff tesd3r h dzj dzdzr =
1./ tcsB s9 Odedz" 2 mMf smtss. fsHOYd MmMowlL kzs
sBjMfjydeOjls dzj sBatsHd Bz Issydatsfmls! HBSL C
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2.0 9 j dzd Uzjrdgddp' dets?2 ftetsdL o tsHdIsj dzi desfyls d
17,4 %.

31 0WdSmMdetseo Odes Mdzdy J dedj t©WOMatsHO C5€C

40VHJjdz dzr | W©WOMatSHT cOL O, OoSLHERO d
10,3 %, 10,4 % d 12,0%, fMmttlse jlsflse j dzdat

5.1l dzdw dedw MewiL ks h j2Q HSEHNGOGd Jdd tedsdudias
nOtOCIsjtedMisdSd Ocdzsdzj tcOISO dzgj LOWJEMdtot

6. cddzj dzj dzdj MmewL ks h j2 HBBO9Cd cujted
des ¢ o hdzj dedets gz f ted d3j dzj ded ¥ dzO©  tsfylst

ldpdzdscteOWdyj MSd2 M dmMs¢C

1YL Odzse, 1. 1. wbtokzSClkkztestsBtoOL 59 0dzdj dL ¢
Cdrn WOL./1kL @dzetsssBjUQ®j toddeB Zted T34 fp.¢1, 200

21 0L ddzijody, &. 1. ¢ G dzts dpy . el QU O dz & [ § s O @rozéf @
cdv, iBS®7 fn.

3rdqdz¢ ddz, ) dsdLlasHMlsots Ocdzsdii OISO, v jn dsdise
sdL Oydvw [/ 1.1 . r dizg€dds,j tod.dze 2 @dss € dpg@ dz.y  dzlste 1
20041292 f.

] Odzdzd2 o twEHOR sO0OYS OdzOtc O

d fjtemMfjSCIlsdoer Jet dmf sdz' L s9 Odzd W
]l sdzsH d.dz©O b
dfcr 1t &7 s OySeOmBladisE Pl dlsj dzv dze, @. ¢ s &y J @B tc

Il MisOls! jtcOmMmdzOlstcdo Oj Ishw Effdzceodw oL ddsy datsc
zQe Odzdzdw o Mmlstej yos h jetsmw o twkzHORr | EMjotcetsteMC
tcHdzsets ftsdzw. [ftojH]dzjdzr EmMze®ifl] ¥ detets dz®r sz
dzj BBLOLESsN jets MOBSMissWIsjd df 7 Rddaj eOdzse . 1 &
mMedr ®MejddetsMmisj?2 d Mmewer j2 f NjdzjLtsdz, Odzt d&3qd
dzr 2 d f"ddiduimMcd?2 MmMisOs IsdlsOdetsdizOc dzj Isdjstso ts@ s
B'a 2O [Jlt o) si1ds d kddejttmMOdz dz@ § L OC sdz G J
COdzdzd?2 S OHOjIs o yjdzjLBtozHdats] Mmrte! j. [sCEkHO,
Is j dz' dzts, EretsHdls o N dzOGC, Mtso 3 Misdes M Odz¢ d3d dzd
Mlse ©) . RAzd, o fpdadgtsy dzEOL o ,c5MPHEAR] et cd ydmiss
GOLO o dh kRGBT dzd S so ks fr dz2 (efmMdzjuMmlsedy ¢6Jjtnd
dzv  fgtsHIse jtoy HjdedW HOdzdzer = ftojHY tsdztsy j ded 2 dzj S
sftesBso Odzdj lsatsHtss & lsOkzdzkteedyj MSsets § jtoj H
fsLodzdls ftej HJ dzdidzi 2d2Q12tc CeQBjEl"'] dH OdE sdesd3d yd fr
dets s’ dzjdu d ded v yJ dedetsc ts  d3j Is O dzdzO.

sdzt yjorj HERSOdOtME OV ctwkzff O d&j Misstesy H | dad
CONjddd; Hisd3j dedz' 2 §JtejHj dz

tlt o) s0O0YS Odz@sBfited®is ddstg telzlztslzr 2 € tsd3B d dzOIs
|EMmjosctstleigEtsy HiBGzet)] IsdlsOdesdzOG dzj IsdIlstse ™ -
Hd2MBH Jtey O dr tkH. 1 8dzEyOj 3" 2 Ctdzyj dzlst
sdwizjlsmY dO v O¢ oz’ fPYdAUzj B sOdzizztee d yd M c
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ftesyj MMji HG®R] dzcets §jtejH]j ZO § sdkzyoOs s -
SBBSH' ©® odHj h &zOkse d § ' dzd.
LlEfmMjotseteMits] HBjMsstesyHjddj oRtHdl ¢
fsdw d Weodw jlmw MsMmisOe dzs?2 YOfMmls! 8 sH S
90[1]. 1EkEfmMjoseteMid?2 fdwsShmjddsssr 2 &
zdlsOdd (§JtwdHudbB@BPiBd, cs@&B o5 d 3 d dz
f zOc ds¢ azOL d s aifddzd Is Od3uf & § iEi@B I8 delsO a3 [ 2] .
BOCdzj sdlssats] BtekHjdzjdzdj o HMIsOo dzj dzts,
sOdzts BOGdzj IsdlsO® d ddzr B3 dzdlsO o B jL sdzd o d d
WdetsdzdL d B Oy BB B0 sor A7) d Wjd Hh{
GdsS d&zOL s9' R) HdesSMmjddlsOnr, ojtddlson.
ftsdzj onmtHdIls OdzO dztscOfng dRsZO tedts Bisfij Is adgj dpdstds to S
1OteWHE M dLodzj SOjdEr &5 98 dzOMlstswh jj ots
stsd3, thktet®y Hijdgdss MsH jtey dls §ser hjdadz j L
L sdzsls @, di3jlsOdzdzr f dzOlsddesots?2 cGwhkzffr d to
BZOYOdZO twOLtOBtslsSd oi3j Misstetsy H j dad W, ftetso
Hisf sdzdzd s j dz! detse s dLodzj yj dedv ftsfkzlsdzr 7 ¢
L dzj Bj dzlstse  dzORsHdlMY o fMlsOHdd :
ftotsd3” hdzj dzdz" = dMmfr sOded?2 dadzd dMmMmdzj Hs9 Odac
JHdAdddB dL 1 dzj &3j dzlstse, ftdoeodzj SO hda o dz

J v cOdzdzd?2. RLEYjJ R fteddidiMmj?2 t¢, o I
Isster 2 o Woaldr jomidzy f € sdzyj dzlstcOyd® 9 Isdl
0,004%) d MewLOdz {1Iss M yJjdzjL [ 3] ] O
1 dzj 3z delssds d © twkzHOR sOYUSOdZOtcOdzj tsBtOL |
citsndBdyuj MSB2 SEOMMdY¥dSOydd cOdded?2 s
sOdQS K O0C dqd3j jIs MiesHMmlsets i yddeS sdz d dzd
MesHMmlseots M Odzs BJdedjd3 [ 4] . { MesHMmisea j M
fse RrR.1. [5], Atlw d HBfEMEOjls MtetsHMmIs

dzr 2 Oobtstesds Ctstotcj dzv ydsdzede 2 OOk ¢ s
Cky Cttotoj dzv yd Sxlzdalr ¥ 8 ino @ O ezdzd 'R iy Odz¥ d3d dzd .
sduj MStsj tlfkzlsmlsadj kOS2 fewrLd f xJ dzj

vv 11,00
? 10,50
10,00
p 9,50
o 9,00
8,50
8,00
3,00 3,50 4,00 4,50 5,00
o AY X ®, O
{ dikdsS 1. 10oedMmMddsmls: Hdkd ¢Odkedw sl HE
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stsds CtsMmo | didesls Mis @@ § Isjj oz’ iN®dedz” § v
o (Bodzsidds tOdz' dzr = Htetse OF,
dw OB d&z®E HOE IsfyW o e 52 &
J &3 fnlsfnls@a; Odzt Zqdzed 2, OL dzOy
fd dzO d dde ddsj , daf , fEHsfSE»(
tsls MBBMBSEJB Ctetej dzv ydw H s dz

S§ -~
~
Q=

o3 w
Qa0 d O THE=z00

- o
rQTEOTNG

Qon,&_-,c
¢m@ﬁ.g

shjj fesksdottejydj bkmnlstodw jls
MsflsOs IsdlsOdsBOcd) sdlstso st C
B de" = 1. 4 .cddj Isdds § [s6Q Yy CoO dEfdSI ds
W  f ZOMIsddzyOlsT j ostesMmisSd h{dd
jcydddlsseo 52 dsdjSkdr ). Mt
k. 1 Ockedzr | otetsmisSd dd3jéls tOL ds
ted oirteQSdyjdded d Odsusdgy B tsdzj J fted
sMlsOs smw o Ctdyj desteOlsj. (B 1 lIst
Cdeyj delstcOlsj s [s, GHJ MmMtsH ] o) Oda
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dzdL toj L fdzisle Qlath dizlipf g tod d3d dzls Odz' dzr = M fdzjnwlas & O dzd 2
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14.1 jyjdese, d.¢. [ jlsuHdudimédy OmMyjSlsr ftoss
ftoslsdy dzlzdigdf Odzsmisd d3j IsOdzdzd yd MY J Rzes 3O 5 | tod Brts 8 O
sjrdetsdzse ' ' o dBj IsOdzlz 20111~ & Ouw .BEA7 detsB 2 H Iz 9 Odzdz'

15.s OteL 59, | -BjROoddud®HEts] dBsHj ddtese Odzedj 1§ tot
].1. sOLB9, 1 .71. [iGudcetsdzd dz,} mldzddsi j3zdedjMmRse A.9 9 3.

16.s stecdzd dzts 9 O, 6. 1. [fwjHjdjdd] BBhj2 HBAKGEE
sBl jJCIO 5 Ctedlsjtedy d3dats cstsyajdgdddidmots® /I fr) lsi QjdetsHiifls@ffn
9 ftotsdir " dij2@adtsmIisHu 47151,

17.vtetsh jdS 5, |l odzpded g sif gls@dgsmisd d3j IsOdzdzseo
I 2 . [/ 1. v. vtesh jsgfio: [1 OhS . wikdik@as Mg 7 .u.
27690 f.
18sts¢0jo, 1.1. tOmMuibr HjkOdj2 ®&OWdd d §t
j ydesfyls: /1 .1. @sse®ib, Nz GI@@Sddssdiistéts j dad § ,
3

I desisd otej dzgj ded tOMY dzOo dzj ded v 1
jtodw dz@e ' CO Mo Oth ds O

sdHEStcBoHtd Isjrndz. d&OEZS, f{tc
Ul Ye. uvidz wWislsd

N

dz' 8 teOBBIsr WwWodw dzsfy: s Efhfpdy detfg Oded e mffls
toj i3 dzgd tOMmMYf dzOo dzj dedv ftsCter Isdw 1 dzj Clstots
O. RMMdzj Hse OdzO MIsOB ddz! detsls! o tcj dzj dad te
3.70 &k ctkzddfr dL HijMwisd CoOdd¥ ®dydtetso C
O otej d&3dj ded wWOMY ZOo dzj dzdw ofMmMjets FtsCtcr Isdw
d ©OMf zOo dzj dzd¥ { dzj CbeEHO Bl k&SSO HEEd
OjIsmw M or MEC B2 Issydzsmis' ¥ cdf JjteBtsdzis?.
dzj CtdsjtcCtssidg)) ddrllz j d3ts?2 Hdzw L dzj S stcsHise 5B teOls dzts
hj Mise j degdzts tslsdzd yOJ Ismw . 1 OdBtsdzj § fmizh j M
9CJj dzO0 g dzd BOdz datsdy toj St dgHlzj Bsdg ST .
SHO HdA&v ofMmj 2 ¢ taf §dtczdfld r it jsHHdrjdcisy & Usdg® y Jo
L O cOMmMftcjHjdzjdedY. 1t Mtej Hdzj C o OH taigs|ddztdzts d3
tsyd dzd Is Mih jsfislS agjsdizlzdddB: £ C Oy Htsets Mo Oth ¢ O.
ZOor Cso Mo Owhditse s ftojHZOGCO] di3gs?2 yfjdscttsd €
buje dtsct®. isOfipls jtdg L 2 dz' s O lsHOdy  Istfj trpls' dMigjtsdadOrdzd o dzv d o
sBkzyjddwY ftjHAt)y jd fsHRBtH ¢ t©OLBJdJ dad ¥ fna@teh
desfilsd otcj dzj dzed tWOMY zOo dzj dedw { dzj SIstcsHO. t JjLk
Hizcd o disffigdstfdfsH O s f tjL kzdz sOOBBd Hdv §tow iBgts
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MlsOdzH Otcls dz" - cdf jeesdzd yj mMSdr LOadmddsMmisj 2,
ZOo" CO tOo des 3] tcdesMisd twWOMY dzOo dzj dgdWw { dzj S IstesH O,
ydtese Odzgdz" = Mo Otch dC 5o .

sdzs Yy oo Mdalg BY tOMYf dzOe dzj dedw 1 dzj SIstetsH O, (
Mo MHIcOIsd ydetsj tsls Srpoatodejh fR jO, dz0e " € d

l 9 jHjidedydzOW HEGBSO OW Mo OtC O sCtcr Isr d3
CsMmMisd o' fsdzdg” j 3" » J8 OBl LOd®BOjls o
sfjtejyjdedjds Htczedr MfsmMtseBtse Mo OtS d { dz
dzv tekzydes?2 Mo OtCd MMisOodzw jIs ¢ sEHas- 85 %
so jtey HOjIsMw sy j delstsdz Olslsj Misse Odadzr = Mme
1 &5 4. I st lssdzz fsorhjdzdd GCoOdzdWdSEOydd
dzv j 3" = dd3d tOBtsls 9 jMm! 30 OCIEZzOdz dz .

[ sy dets Elso jtey HOI! Yylsts Ollsj MsOydw M
3" o3, dets dzj Hnsiple @y sy ditsdy lsis W dzdzse s € Oyg Mls
tcOB tsls. s Skhd?2 dzj e OL tclzh O h 2 d ©OL tk
o jJM BBO L OtcOIsdz d3q . RMBBJ J IsMmw d{ tulsth)jseOdztsim|lst
YyOofmls s dz, dij mdslctstesdzjds C o OdzdW S Oydd d WduL
Mo Oteh d ¢ O.

I dz@filgg o tej 3w
CoOdzdWdcOyd2 Mmyjy
Mo OCd d Hdd&vw jj o
desmisd, otwH dzd o zz yO,j MmighbEls
Mo Otesydese s h 9 O, tiamvEEdgh? ECEtEPL2T
yd M¢dr EmMlstes?2 Mmise .

RL 9 J Mmlsdz tcOB SIsT o Ctbtster a ftojH tod
COYyjmMsoa©® hoO Hted wkydts?2 Mo Ol j d, Mmdzj+
Btsdzj j GBI jGAs|d.ofdastfisl H AL cOB-BkkOdede'jH Y 58dzQd
sydWtcso Sz Wstedd™ o jtorndatsisd Mo Otesydzesa !
dzi dzd i h o O or f sdzdzj dzdztscts Mo Oteh JEsd3 M 1 Is
Bz Ctdlsjteds. Cltsls Mftsmtse ItejBlzjls dMYts
Hstetses2 Offf rto@diidstafw o MsCsC o OdzdW dydtetse
nfSH, sfdetseo Odadz" 2 dz20 dLEZyj dedd dmslststodz A
Odz0OdzdL O f OtOd3j stetso Mo Otetsydes?2 HEGd, dMm
ZOh jdz hdesSC et ftoed d3j daj dad v . 1 s Issdilz s
&z Bso 1 € s defirg dZzOeor C s Mo Oteh dC O. [ H
Bsy jls MisOl! dhimdzj Hse Odedj MisOB ddz! dzesflsd
1L dzj SlstetsH O.

[ JbsHdCO fHttso jHj dzd "R Mifjlzidzp o @dzPizd A to s
ctezffj dL 10 MmMeOthdSC e, ki sdtfdah dg dzlf
ZO ftfmdzjHdzj 2 dgjHjdzj tBEYjddY, {ftotsHsd
MsOo dzWw dzd tOL dzd ydzr J toj BBsdzlsdz J e HY ted W |
ctozff 2 SfOMder = Isjrdzdyd MSdr EMlstes?2 Mise
o 0dzdje&. Ir ff sdzdw &zOM+ dzea ff dzpg S @O o ) ldz@ o dzgzidsy
o 0dzd Ctso N ltbdddld 11d9j ClstctsH Odid e 2 .58 . A6
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Hdzd dzgs 350 d3d3. 1 dzv dzOf dz@e € d d ffinvetek. tso O dz
350PRO dd&3i e hd?2 ydWttselke ddHdSOyds L dzOyld
s+ 1 ¢. | Ofetchypnj dislf)’ 81 qdz@ st dezs ! o

22 1. RMid Ltso OdzdDE 224G @ s toisd ts egAUSCE"R 19 R iz’
teOMMydls Odzdz" 2 dzO 1 dzf § B tg B .dzOH do@d)disj talisizs ¢2s
¢ O 1dz;§lststSHtt@:2faisﬁq13$t{DadeOM(szSQO 9" ff 5dzda"
dL toj ¢ cdg';lzxﬂzmzﬂss fOMf stelstsdz dzO { dzj S IStetSH ' t

Iv=60A, ftejor @A HBOCHd OB &E. |1 O0f ZOs ¢k d
dj dzdets 3 IstsC ) Mo Oteh dSd o' fsdzde dzd f stsy ts
SOYH'?2 'l dO HOddsE ksSj f so tztes? dzffw
yofmisd d BecOttO 1 djClstets dzerl5B0 M & O dzffyj dzisdytd
flls 8 Hts 0.1 BB d Stekzedvwdd {§tdzyjddz j
HEed dL dgjtew dztsfy! )2 E0dEHO df tetp fdztet? & #f jodzj da
4o jHjddY & MoOkhdCOn ftedojHjd' o IsOB d.

v OB d&ZdYyoO 1

49 JHJjdzdY 8 Mo Oth dCOrn cwkzffr

w SsOCtsy k
Zdwfof’]a' | 5L s Ol “lsodz)'. lstGO {OLEYY LOojHJ
J ¢ tsdzy g
) 56 36 6 sbktemr
38 17 6 skt
( 44 25 5 1 v
] 37 18 5 J s
1 29 10 5 lvuo
[ 2 53 29 6 sbktemr
11 26 10 5 UJdndsd$
1 2 28 10 5 s tsdzdzj H
A 52 37 6 luvvu
M 43 18 5 v
[BGONOjls dzO@ fmjsW dzd &30 dzd Wocl, vyls

)
MsOy sls 18 Hts 25 dzj-ts
Mo Otch dS 89 41 GetH, Mty 21 GcfsH.
o Oteh dCd ddemlstezC Isdtetseo O©dzd iy s dzf 5B
f dzOo dzw Is! ftsCte" Isdj {1 dzj SltesHO. 1tod { Istsds
dztsm! dzj OMY dzOo dzj dzde o3 © Mtcj Hdzd d3 § tod d3j to
Ck twjLikzd IsOO (ftedeo jHjdedj) dzO0 jeuflpss - H dzd
hdd3 sBteOL s5d3. 8 dz2ZOyoOdzO twOmMmydlsr 8 OdzOMm+ Mt
Hdzd dz@ tcOMmMf dzOo dzj dedesets EZyoOmlsC O©. | Olsj &
Cter Isdj tw©WOMY dzOe d dzts iy B ' f sdzdzes s 8  f
stesMisd ©OMY dzOe dzj dzd v . o M6ty digg e dzde Qi § HIZOG
s Gt sdw EMtcjHdvddm! d dhfsd L
dz' sOlstse " Istse ctelzdffr. [Hrilsr fHftsot
B3 dzZlsOydj?2 BcOlsdts? ftsdwtedstsMmisd HEG
QO>|HtsGts Isdz€ @' tc@EnAdEls] o Otcj d3v tOMY d
CliglzftflsC dztsdzj dad j otcj d&3jded C Oy HEBSGEts M
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ftej Hdzj ¢ 5 tsi5,C dasdii) Béftefmdi Hdzj i S o OHteOlsd ydz
S, dzj Md34 N j dadalz &% H qifjiidig M djedadatsy Mtej Hdzj § €
CazsdfSad C s Wi dyd) ugsl. e 0OsdOydd
tiLkd O dMidi Hse Qdgdidz dd sOB ' s esflz $+
SBtcOldts? ftsdkvtedsisd HEzed ftedojHjdyr o Kk
v OB d&ZdYyoO 2
l toj o0OMYy dzOo dzj dzdwV §JtsCte’ Isdw zO tBtoOIsdats? ¢

1 2 3 4 5 6 7
4o OB A4 e e [ 1=72 | qc |=85] qic | E@
) 83.75 | 24 674 | 04 | 572 | 08 | 33
] 82.5 08 | 6745 | 05 | 564 | 0 13
( 791 | 26 662 | 08 | 5585 | 05 | 3.9
) 82.5 0.8 669 | 01 | 5645 | O 0.9
1 81.0 0.7 660 | 10 | 5585 | 05 | 2.2
[ 2 82.1 04 | 6755 | 06 | 566 | 08 | 18
1 1 83.1 1.4 680 | 10 | 577 | 13 | 37
1 2 781 | 36 655 | 15 | 559 | 05 | 5.6
A 81.9 03 | 6705 | 005 | 5635 | O | 035
m 8285 | 116 | 6785 | 085 | 564 | O 2.0
) 8160 | 152 | 66.99 | 068 | 56.37 | 044 | 2.64
p B[ @E‘éc‘dﬁz 81.59 67.22 56.24

1l s oafMj?2 cwkzftfj ddded 3Odz! detsy otej d3v toC

60 ¢ MoMmMsOeaddzts 78,1 M, &BOCMHABOdZ desj 8
ddvw) MmMsREO05®@EHIsMH, Ukt ojMm! O Mmkh jMmise j
Edzj d2* " d R@M'1, B8 ), Ists jMmis! o Ited t©OL O.
yJ dzd 2 HdzZ?v GCO)YyHBGEB MoOthdC O wftcjHjdvd
sfrilsdgr d3 L dzOyd dzedvdz o fmg 2 ctolzf §r . dtcj HO
Fdsj dz' " Jdzts! o jh j Setsdzi T JSF= Ml g6 jddzdn i Is C
stsi WWdydJ dzlsvdgjtad Oyddgfinw o 1,5 tOLO. 14 M

zzyj dzf fted kdjd " jdafd 9yddndz®s Ssuf dzB@P diats ts
sBtcOL s5d3, MlsOBddz desfls! ctstejdedw HEZG f 5
Bsy dzs, yYbsts 1 Ists MowL Odes MM §§ dg, o ylsts dzelz® o
Mlsej MdzkyOjoe ftejHitsydlsOsls o jfMmisd Mo Ots
ZzOoar Cd o 1t MdzeyoO] dzyhj. [Bh B { to
tcOMmYf dzOo dzj dgdw 1 dzj CstesHtse WwWodzw jlsfqpw, MCts
Y Odegd W ff sMistsw dgdats?2 H dfdidz't IsHslwasd —f, s daj fg A2 jdad R
ssC O, fHtoedotsuHwhdn € dLdBjdaj deds MCtstetsMmisd
otsftotsf IstciBlzjls HGftsdddlsj d dsets dmmdzjH
Bedatso j dedz" 7 L dzOyjded?2 IsCO tsfftcjHjdzjdedw

ltotso jteC O dzO tslsfjeo ctekzB' n et h datsfls
M 3Odz" dz" = Glsdetsmdlsj dzv dzr 7 IsC dztsdzj dzd2 [ 5]
sOCdr dL di3jtej dzd?2 dzj Is.

lteso JECO cdilsjL! dtstedOdz dese s tcOMY
ftoctso sH d dzO M f s iHgtedg i3z IsBHfigftE dXdis des 3z s
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(a9 f) d ¢t tGGLds
f sCOLOkZO Mtsslse jIs

Hdzv IsCis8B C¢
&ZO~ sHJdIsMmw dzdzyy ¢ &
tctso fsCOLT 90Ot ls
HOdgdz" = M ko j dzd yj dz
s
¢

aorsdzdtctlsars@dizeﬁw 60 ¢ d
dJ detstcedzOdz! dats dzkz tsofm
JtcosdBz Ctdlsjteds .
GZeOdz] dzdzse s HJOf OL t5¢
Jdz hjdedd ojtetswisdzatsfls:
Jd&B €O HEG].
ssC s dsy dets s toj H J dzq
tsdzy ded D dztbs 3@ Js g BOB
tcOlsdydetsj silsC dztsdzj da
ssds d ftsHyjtCdkzlsr . 1 tod
12, fted bsSy 72 ¢ MeOhdSd 1, 11, 12
11, Jtejdigvw dzed EdG&Bozsdzs L h s Otc® ftoj H dz
Mtcj Hdz] Co OHtEOIsd yYydzesets tsIsC dzsdzj dedw dzO o M -
&zZO Hobkm ISCOR GISCdtsdzj dzedw orhdzd L O [ISOC
h jdedetsd s Mtcj Hdzj C o OH tc 8ffstd d| datizis ts 3B dz'C dids dizj €z f
dzdd HGdQuUZ o s mMw 2/ 3 eofmjn twjLEzd sOIBe
Msoakzjls C0OC w©WOL btskkz, ybts a1/ 3 Mmoo Owhd¢
ftcjH]dZO. ] jteswisdtsMmils: ke, Ykt tsHdd d
Yo22dets SO JIsmw o dzj ftoj H] dzce M@g de@zj C o
p=0, 33L0,33 & 0.1. 1tibtskz dBsyds mMydlso

rdzv COyHEBEts (L
Clstster = Mtej Hdzj J
fdsd M § dedets§ Mtej H dzj
dzr Yy dteds d3 hted W

tcr 7 HOOYHT' orhdzd LO ftejHjdz Mmtej Hdzj C o OF
9 cotokzfifz todmMCOe d dr HjtcjftsHEtSIse ¢ j
[ Odedz” 2 H BHRoBH d&tsy j s IsOflsisjts tafjfn ffitted® ta hsch COEse
GOdzdL Oydw n, 9 C(btra Bdd ttOBSISOE Is,

g9 Otch dC d, fsfOeahdj o cetekzftfkz tedmMG Oe
sseoCd B" dzd Byjdgj dzr EZyjsdzr €3 d3OMIs| tetsds.

Csdzduyd Mlso J dzdzts?2 ®©8QPJ dgEB2 G ssfig §y dzO

15 OCtBE 3j fddydfk Koyds sSftjHjd
FyoOfmlsekze hdn © ByYyjdbj. 10ddide "dj lsdzs
stcjn sCOR fodkydddhn' bk MeOwLhdCO A. 1 ¢
CO 1, bk Ctohtitdt &g dsit SIOSS OS] didj (o
o Odzd ! bkyjedy &8 BOMIsjtesd ¢ OS dkyh d,j .
VitcjHdzj dzdz’ | WjLEd sOIr 5 ofjd Mo Ot
ftcso jtoj df dz® Mmsslse jlsMisoad] ¢dfjts sddyjf

t= F1+K1/|r, (1)
I, = Fo+Koft. (2)

s WWdyHdKAasOmMmydIlsr o ©dzd M fts B stsH L
tcOlstseo 1]’13d315hJB Cod3tf ! 8 Isjtodats? f tots@ tc O d3cl3
mMddsdtokze h dj HOdzdzr | ftedoe jH] dzr o f tsfdzj H dz
p Ol BYyjdd AEshbks MosHdksms! &jiyHE to
Wk otej d3jjdefOrRe HjtdnjwHlsr B Htsdzj 2 ftesy] dzls O
BsmisdF=(@41)K =B 172 o¢Li. o¢&OwsedydOwy MotsHJ
d Hdzw (L WWdydj dzstse L OadMmddiismisd ( 2) 1
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dz' Lso Ols! Mw o COyjMmMlsej MisOdzH Gl dztss? ) (
d3sh v 8 dzOdeBdzj j] CoO0OdzdWdydtetseo Odzgdzr = Mo
s mMstets2MmMlseoj ftsHOyYyd 1 dzj SlstesH O Mts M
sk [ 8] . ¢dOdsecdydsr j HOdzdzr j BT dzd

cd (lOBdZ. 3).

v OB dZd yo 3
l o] gOMY dzOY tr§ tlzf sV 2O J oW Bis?2 f sdzw tedetsls
1 2 3

4 5 6 7

fh
8o 08N d iG55 qc | =726 | ic | =856 | ic | E @
89.5 141 | 7438 0 | 62.15| 1.15 | 256

91.45 3.36 77.9 3.1 61.45 | 0.45 6.91
86.7 1.39 72.65 2.15 | 59.05 | 0.95 4.49
86.75 1.34 75.6 0.8 61.25 | 0.25 2.39
89.75 1.66 76.6 1.8 62.85 | 1.85 5.31
86.1 1.99 72.25 2.55 60.4 0.6 5.14
90.05 1.96 75.75 0.95 59.9 0.95 4.02
86.75 1.34 71.4 3.4 60.25 | 0.75 5.49
86.75 1.34 76.0 1.2 61.2 1.2 3.74
87.05 1.04 75.1 0.3 61.8 1.8 3.14

;>4—J¢—J%‘—;_,HL_;_
RIRPINRIN R, RFP -

R 88.09 | 1.68 748 | 163 | 61.0 | 1.0 | 431
tomudls 1|
: 88.7 73.4 61.8
dzd (1)

ls oaMmMd?2 cwkzftj d3ddded d3Odz! dztsy o tej dBY teC
MsMlsOaddzs 86. 1 M, &GOS BOd detsj 9 1
Msoaf OHOjIs M OdZOizse dydes? tOL datsfyls:
¢ tOLddyO Ed3j dz' 0 digEdindz! HusdzBy Bls jindz
52 foodzwtedstsmisd. wtojHdadj CoOHtOIsd
B Hdzw IsCO 60 ¢ d ke jdzd yd dzd fiy!
ssC On (lsOBdz. 4). w1 Y dzfg dzihdzls O 8z0 tiztf @ Y | dz
CoOOHWOIsdydzs @Bz GIsC dzsdzj dzd® . v OSCddz BBOL |
slsdzd ydj Bls SBtcOlsdats? ftsdzwtcdesfisd ¢ OL O dz
stsCj. I BLMBsydts, {Ists MawlL Odes M Isjd3, yls
9 jton detsisdfO CL@fjdEdstesH ] dz@ BOdzsdz IstsC j dgj d
COn.

ltoseo jteC O dzO wIsfjeo ctokzer i et datsfl
fsdwtcdtsisd dz20 ofMmjr bktejrn ISCOR OCdA dL

lteso jt6C O ediBlsjLr dsted3dOdz detsets tcOMY e
ftoeso sHd Z@TJYZBEZO&®OS d Hdzv tBtOldts?  sd
J BBdzj d3smils! 1 ssets twOMftcjHjdzj dedw Hdzw oM -

[ dzv M Hdzd s L d2OYJ dzd? otej d3d dzd twOMY dz
ftow digs?2 fosdzvtcdetsMmisd 1SOC Y BF dzd S tej HJ dzj
Mets?2 LOsadmMEBEBEMBKIH( U89 odLM. wtcOo dzj dzd J
s " Isdgr @ HOdzdzer = fteso jHjdets o ff sfdzj H dzed
LIssds Mz yoj daj MEtsdzr €ts d3jdz' M j, yjds Hdzw
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ij MdzjHkjls ftdL dOk! Attshj2. 10 tdf. 1
s tdzdzj (1) HdAY SBEOds?2 d fwdks? §sd

[P
e
70 \\ \\</\2
A e
60 : >\\ \
\l

50

60 65 70 75 80 I A

t dMkzdetsS 1. t(OfMuildy j LOoadmddismisd otej d3j dzd to
Czj SlstetsH ' dfEL . B3 .40 ;
1-[ B0l dzO" { s dzMot dgofls 'f ;s d2 6 dats iy ls ¢

vOBd&ZdYyoO 4
tdLlzdz OIsT MlisOls d MHs@drde' s SIQ O Bsdz.tc OB sds C 4

1 s d‘zW tc dzts fy Is ¢
[ BtcOIls dzOW 1l oW BOW
ulsOlsdf ssCq. o

60 72 85 60 72 85
tc, C 81.69 66.99 56.37 88.09 74.8 61.0
S 2.94 0.64 0.216 3.2252 3.864 1.272
S, M| 1715 0.8 0.464 1.80 1.97 1.13
Ss M 1.906 0.889 0.516 2.0 2.19 1.26
v, % 2,1 1.2 0.8 2.0 2.6 1.9

dtcOQodzdo OV tojLEzdz sOIsr sOBdz. 2 d 3 &
dzd 2, dBoydes wlsdizjlsdls! , vyt tdd L dzOydlsj d
Mo Oth dCtse Hdzv oWk fsdvtdsihlsd. Clsts
BOdz! desets ISBHEEOHISD tdy H Qlslss 9" M OL Odzdets ] 6 C
o lzd3dz0tedzetsy BISC dztsdzj dzdy Mo Owh dS s SO J
dzj deds ) BtcOldes? ftsdzWtedesfyls! 8. Clsts sy
O ftovwdits?2 foodzvwtcdetsmisd Hdzvw ofjr dedrm W oc
LHjMTo@&dW S Oydw ftosweodzw jlspw o dgj dgt hj 2
M Jydodz des?2 Istcj dzedtetso Cd Mo Oth dEC s H v
N4 Hdzw 1dzj SlstctsH s, Istste jsH dz@iC 2@ Widzlzdzro - toHOdz"

l T 9tsHT

1.t OLBtetsf otj d3dd dzd wWOMY dzOo @] txd ¢ ts 3tk Szis Iz

J Bs?2 tBtOldts?2 fodvttdshisd HEecd MmMEh jMmise
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hdC¢tse. 10detdzjj Mkh jMmise jdedz 2 tcOL Btots
dets?2 fsdzwtcdesmisd HEZed Htod dzOf dzOe & j dzO d3cC
2 89 JC O cditlsjL’ dstefzgBdzH dzRess Ce @1y
wdg, ftoddgj dgW j &3 &3 Hdzw dzgjBBdZ h st ydmdzO
B34 ded dzs s € G odzlzyd dedzr d3 t6j L zdz! IsOISOd3 G to
dzts?2, OC d Hdzv ftwds?2 fodwtdshmisd HEZGJ.
3ltjHdsyjdz fBHAtSH € tOLBdJ dzd Mo Ot
Ftotso dzt OB § & dztsMmisd otcj dzg ded twWOMY dzOo dzj
sOIsOdz IsjMisdtetso Odedw. sOyYd Mise j dzgdzOwv sy j dz
dzr &3 dzOMmis j tets d3 Mcef OHOjIs M ttyjdits?2 6
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