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tOHdSC Odztse fJtetslsj COsls toj OCydd, Cslstster j
ddzd yddtcso Odzadw, tetsmlsO, t©OL o jlsoadzj dedwV (
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ROOH — RO+ OH
RO'+RH —-ROH+R (9" oSy H j dzdetsy t©OL 9 j Isq1R) dzd |
OH + RH — HOH+ R’

2R > RR r .
R'+RGO'—}RO{}R}BBm o. udfd

(1.4)
stsdzdyjmlsots tdzgjtcedd, L OlsteOYj dadets? dzC
zd3j dz' " O bBPTsdp FteWHE ]! d dzd y d sz Q dzd
oLOddBsH 2 Mistsd HH HEPAFAdefiffpdis H Stc5105 B/ &k H
>t OSydd B804 iRy e(dMm sy HJded def & ©O
¢ d ) dzts[ROS3H] &z
149" MsC€dy LdOyjddw 1 dzjtecdd OCIsdoa O
ECOLTM 908 ls, dqagisfsls L agj ipsts i = Odzed L d3, [32]0 dzO
R 034 dzdzts dzO0 dzd y d J HisfMis Ols tsy dzts fmls OB d dz
sBkfMzco dzd o OjIs dzj e S sMis! CdMmdzj dedw k¢ dzj
sddzj sdSC O tBttOL o Odzdww Htotsd3j ) klsts5ydats?
sfted HJ dzv j Is fiywinotfwtesla dztgig iz € 2 dzj R dzj 9OHdE) tat
ftosydzes? Mewaw! sipw ¢ d Mdz=2RISB2 Sk, @ dfijdg 52, (H
Mdzj sz 80O Is 5 3" e dzj tetsH O -30l 4 s @7) dfdgOF=, (£ 9 8
LOB) Misdlsj dzv rn OOty B8 - dzRd Hztsdzj j 4 t
d OtesBBOIsd yj M d -~ e dd psHGBGAETERERD) (R Ozl
f sz B sHwIsfiqw o MmMstsle jlsmMisoedd M Isjd
Btsdzr "ddzs € sdedzdzf Ml seBdidetsfetsH MsH j toy OM d A
MtcOodzj dzd® M BBdZjJ Ltejdzr i3 Ecdzv &3d tsB &
Slsdzgsh jdzgd s € Bsdzj SdzvtedesBz C dMmzstesH 2.
l dzdwvdzgdy BdlsOdzdztseo f jtoj d3j dedets? o Odzj o
ddzls j delmd o desfisd WROGH-OH O  jted CdMmj 2

ROOH + Fe?* > RO + 'OH + Fe3*. (1.5)
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n
RO +M — RO —M — RO + Mn, (1.6)
ROM, + ROOH — ROM,H + ROO. (1.7)
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Emdzscedw tj O¢yd?2 oeodetsmwis Mmkh jMmlse j dedz |
L dzj 3j dzls Otedz' 2 t6j OC yd 2.

Il dmMesfOj 3" 7 kZedwrs HoBddts tw©WOHJS Od
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COMsdeOjlsMw o fotesh S, GtosotsHwh 2. yj
LEsdz o' fyr fAjOLHELY VR dzls to Wiz ¢ 1 GidEHaTEREY iy o3
B 4 dzL 5dzO.  sffdHQCeOjdigtscjO ¥ ks gl s Wil ciafitglz 30 d
L s dgOMisdyr bkedv Sifty-Brda o, s o C
fsdjHizehdd BSftejHjdjddjd jet Yo jlko.
sftejH] dzWv dzlqw dz@ tShdetso Odzedd Yo jlsO jet BJ
1 Z20yd s § drdAptsy 5 BEEBHE d2j dod v 51 dptalz) d
20 ®sftjHjdiddd Isj@BfjtcOlkzter ZOyodzO B
s5j & jtcOkkter &) ddzd o Mf zOdj dzj ded ¥ k& dzw
ftedmizlsmisodd ko jteH' 7 6 d e daijlststads j 4 |
fSHicsB dgs OMMBssEFd o ©OBlOS [ 23
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1 ©desdz! M d2 ddzlsj toj M ftoj HMIsOD dzwlj.lsy .
1 Oh CoOtes?2 d 8 . of. Gieksd Oddézr 2 @ d20 OB s
[cdzhodk?2 1 .. d vl scbmd®Eksprnhd,) pB3I
COC BYbtrh d smM&d hgzizdzdzsis d 2 evqz49] .{ =0 RG dEO
LIssddz dBBjIssHk Hdzvw R OtOCIjtdmisdSd Mmisy
sftcjHjdvwels dOS MddzOdz dzlz e d d3d dzd B3O clz! dzk
Colsster | fitkdeljwWpPrHsse O € d CdzL dp@ af J40€ | tSiB cla
Mots2Mlsosds atsmimisOdzOe dzd 9 Ols+ ff j oo t5dz0 Yy O dz
dzy ¢ d Mdzj dzdzts G s ¢ @w Ik 3BE g GO Hzctd Is j ¢
dzdL Clsj B j tOlsztcdetsats] totp & o Mezk dz(forttsHliitaBAAD
Isd &3 § BOIs g0 sMdzse Odzd Y dzyf Is @z 5 g dzadzhfi O jitfpin dzz
sCdMmdzj dedets s ff SteWz ddg ¢ dzv  ff s

s § f i d ) g - A100, (1.26)

GHJe I dBBOC M d30dz! dzOW Is j BY ;uhPds & tiz® | dpis tf B3¢ 2
sj BY j OO »fe€ 6 stdudy hfp Feikytzdazo
sj B j cOlsktc® oL G te@dzdosL clstcP.ded s j d3if pAe
fitej S’ ¢ o BHSjcdsfH OtcOlskztc® oL EtsteOMB]Y d
[ v f tetsdf Witsla j dzdso Olstsdz? S5 tOL dzsfyls ! Is
BROC Odts 2 s By Okt steOdzdw s Bj g dH
oBLEsOddY ik dtcets ko dzv,

o= Jlﬂ. U, (127)
CHFIfCOL Olsj dz B&L.d Mdzj dedetsyls d

stoddsdij &3 § ¢ OL Olsj dz[59] & deh) gzl pdizts fiy E)afizts o «
Mse zOMdzs (Sl ? :
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ifted LdzOyj dzedvm 1§ s5C Oat @g o i &Cedsyzizj dat
5S¢ dMmdzj dz

I tsls 7 °witz ¢l=2dzr  yOMmisd ydes € d Mdzj dz;

io"hj%llketsdz ¢ dMmdzj da

bolstster B Is slf d3j Istaftsirdiz s - sykz o mMise dlsj c
oM tesdL o sHd d@3sMIs! H O dzdglidst®O HA )V Is- 5 HSA JHNDZY J

{ Mdets o dgf WS Mdz OIsC sd3 o " N j {f J te] dsh dzgz@rtizi &
d3dzd dzf 8 dzv j sw slsBEls QY a3ty §@d fipdz] dzdz s d
dL d3j dzj dzd § &3 J offs dlsj nfpatsd2thplsdou (s ~ dad ud M
owLGCdJ Mmoo s2Mlse O, filstescteOW dyd mMSd?2 m
dz0O I usdztis ) dztlo © daglatzS Isj rndesdzse d yd Mm¢ 52 Y d
fMisd § 4 dd ©S.dMmdzj dzdatsls d

[ dzv o Btste® BOLBSoatGEts dajISSHO BHHPET
o' {f 5dzded Is Cedlsdyd MEsj] MtcOodzj dzadj dzOd B
ooy BY dBIJIstsHtse yjdbd Cdmdz] ddsmhidd &

cvcdzd SO dzdsffjtej H [ zlp teff) vz] olzdxBTiYISRf 5263-93
«StandardTest Method for Determining the Relative Degree of Oxidation in
BituminousCoal by Alkali Extractiomn, Ols OCHfitR | fu MR 1« f tcj H J dz] d
Misj i Jjdd SCdmazj dzdetsisd 6 dzj 2

13 dzdwdzd § 6 dMdzj dzdesflsd dzO s j 7 dats dzis @ ¢

[ detse syd tipdzd ded@B s5ls Oz s dom goffited o sl tis
EPokrbh jids®0OL 08sQugjfilse O bk ddgtyj Mm@S ,sS af fd
ftesdmatHdIs | ¢ si3LdOdal fzts d3j steldeff ) § dzed 5 Mts
Cobf dsflsd bedvr [ sdaj yS tcsdsjsddigifj 2 G2@C
Ctolzf dzOilisO & 33§ to dizts ez zdpde 1z o | dzd y epo OUiztsdn
L O dBsiisd Gl & Ot d63sH tedfjndsy C jzizdteas Is t d -
NsMsOe O kedj?2 skLdjySsces J § OO Gdd .
slsCtcr ' 0 1§ ts©O@ g CAiz® B[64].
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s O dg©® 1.

RL d3j dzif dzeP jizlg jdiste o y jffisSifdsc@® © S kL dzaj Y€ c
COLOeOdHddznNS dn bkedzj?2 fted RO

L COhk s i) sed
[ogco | EEME@dE, (dss) . %
~ntcOdzj dzd v ,
>50 | 50-13 | 13-3 3-0
R~ SH dz' 10,5 19,8 | 41,6 28,1
1 45 6,6 20,0 | 42,3 31,1
RMn BH dz 0,3 2,8 32,3 64,9
f 190 - 3,1 27,0 69,9
R~ tSH dz' 1,1 2,7 49,1 47.1
f 170 0,4 3,0 36,3 60,3
RMn BH dz 4.0 20,8 | 30,1 | 451
°f 200 1,9 16,9 | 245 56,7
R~ tSH dz' 10,8 22,8 | 28,2 38,2
S 200 6,4 23,5 | 31,1 39,0
20 14,6 340 | 29,9 215

O ZOdzd dz’ W OKZOB dz8 Yy &6 OLylsesO jds dzj oz 3 & ted J
Hdzd Is j o2 il dzd 1§ & te® 6) Bzts 85,8 B 6@ 1L tzddz! s Ols j
Ctekfdr i (©OL&jtesd Bsdzjj 50 &E) ¢ oMt

Il dzdwdzdj tCdMmdzj dedw 20 G teOdalz dzts B Is te
fleso jtoj des dz0 Q@ MOF 6 f Gezg flzhid 2§ BLissE
5j B j cOES 86 L Ldde@igrdsj ded™ ¢ tc Odzk dzts
tsfhleoOeR@H | siCtedpddjiFddzld o s OB dz.

Clsd HOddZ j §tHI§dsjjdxse0ylf)sDfs0s C 6l
C M ot dgddf § ted 6 ddzj dzd e jdmeteEn 8 H joiet
bdsjde' h qazsi! dz0@ 1,4 % ftd Mmesls juiidsodz
Ctolzf dets 8 ¢-10 ,55 d3ds.
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SHON: 11407

| dzdw dzd j € dMdzj dzdzs g © dalz zts dgj B g ezl BE d
L Odz d&ztsdzj steqd uj MS 2
I dH  f weevr |
>3,0 | 1,530 | 0515| <05
RMA GH OV 202 21,9 31,9 26,0
[CdMmdzj dzdzOW 18,8 227 32,5 26,0
RL 3 defs delzlz dzts dzj Isfptgfylg ME B c thted 56 dMdzj
dL 3 dzj ded ¥  tlz@th)ls deds B ) odpdeugidad 4 dzOMm " § dets 2
betsd dzs?2 hdRl' sjdjetomMitets L Op whdds

3,7 % 1 ©jLbd B3PKjdotst d i) ddv dtsds " S

s jfdi OIS0 M 36 Isjyjdedj 72 yOfmsels'jct
o j &z® g zéd0,6 B [GF
| ©Qews6 fodosHYIsMY Hidkidsolsr o1 G

Cobskzths®dss dzj dts, Yl o &OYOd d 2 of j to
5§ W GBf4d5 Hdzj 2 dzOfr f dzOW  ff dzts ldsizsBBH S do &
ko j dzd yd o OJAN tc G0 dijsdsd 4 5 dzjs? 69z bk d3j dz
sMmtse jdzdets E ¢ OLtsor 7 o2 ;H dad dedésdf de@jo2] hdgdets, A
90i1 35 Hdzj 2 fodashs dftsdig®™ s wWis 154 8o 'oh @ Ols fifvn
sls &®OLCd kedvw d kmased?2 §tOdsj dzd W .

1 jM! B0 R OwLOSIsjtedy &3 ftodL dzOC s dIfREjsIE ditijc
fsorhjdd mMEwGEYf Quldms 2 o z® ] o ki dzy.

5 HOdM 3dBBdzj dzdd cdetesMisfdy s s?
56 dMmdzj dzd ®BH WG Py dz -~ BOWESE (IsOB dz.
SHON: /403

RL 43 dzF dd jesMSE 51 d yJfmeds 2s Soffdr@is) disy 2

l dH

ftetsB '

[O6C O k¢ dj?

[

[

S

[ d

R~ tSH dzO

7,5-10,0

6,0

0,11

0,6-0,8

0,6-0,7

0,8-1,0

L € dMmdzj dac

10,0-15,0

9,0

1,4-3,4

1,0-3,0

1,0-3,0

1,0-5,0
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RMrsHW 1 § teidOedzde jrdsd@B 2B, sy dzs  tsIls 3y Isd |
MosH jtey Odedj cdetsmMStsf duj MSHLdo g@dsd &
dzte | dzd tededgBIEO Y detsisd S OL " 9 O] Iswe dig @L. dzd Yy ¢

LS OL@Vdadz M jl§) dzH § dey d W tetsMis© ¢ d ¢ teliplid 1
ftsHiso jtey HOjISW. ou stgjCRdsUsjjdzd[j6 59O ¢ i3 @Y jedat
fMsH | gd dedd cddointc s € fipd detsCos, ( te) s tds9Bsy H O
zo j dzd ufp Had jj O@zRf2f Isd yd M2 d cdcotesMi sy

0 50 100 150 200 250

K, M3kB

t df.ilizde dzdj ¢ dMdj ddttidnf 2o § ¢

[y des Blsdzjlsdls! SOCY ] BGHdesL dzOydzesj d
dMmMdzj Hso Olsj dzj 2 B ko jddujddd o d&zOy dzsf
ts ¢ d fy afgouzd]

ltetso J HY dgdg’ 3 2O BB § 6MPdzPHzAS 9 O daq ¥ B
OdzOdzdIsdyj MSts2 o dzOcd o kcdvrhn jsdesdsfijls: 4
ftedosHdl ¢ §t0gyhehyy g Vv ftejorhOs
Hsf EMisd i3’ j] Mstslse jlsflsokzs h 3 dzsteBOIsd o
BiNHEZ titejH]jdjdedsdsde[dslf SH A2 OB KO

| Bdz des s 5 & Gxgzd 64, BB @ » ¢ dfMdzj
fwOCisdud MSd .daj dL 3 dgv j Ismw
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[ Odedz" § 5B L d3j dzj dzd dH tsfigleg HYjC tasidsd dpdQf Ltctshy jst
J 68 nteOdzj dzdfftccho jhHsjCip' | dep@ed e dzd § 1MEHJ tox
ftesdmMr sBdsdizs o tojLbkzd O] t¢dMmdzj dz
mMzdz! ¥ OO0 dd " Hj dZjd2d J B3 HIdBBEMJHO Mj ter

2,1
2 \
o \
1,8 \
L ihhh‘“‘h--~‘h‘~*hh
1,6 \

~.

SLIt , o

1,5
0 10 20 30 40 50 60 70 80 90

T, CYTKH

[ dMm.TRL.A3] dzj dzed § MBHJj Y OddY Mmjtr Gt

| d&Oflsswh jj otjdv slfizlsfisokjls jHdc
o TBHO d&jkkydt eojhjfilse dL bkedj2 f§tod
dimfmdzj Hs9 Olsjdzj 2 YBCOL" 908Ils ko j dzd yg ded j
56 d fdzj dzd[69, 7, T8zJP HEekze Ow yOfis: Lkyj dz o
[80, 81.

15 HOMBY o&zo '[RtsH  drjjldswd of teefj € d fydzj dzd
dzj sHd dzZOC tsots Hdzvw tOLdzdyde = kEZcedzj2: Hdzv
sCdMmdzj ded d dzOB dzs H Odzs i)' & dBjjdp jhiglsded: j  Hodzr
BOtetsC [dej sltstetsj tsor hjdadj.

lT"oatH djlkzydr ojhjifMlse dL ©Edzgz?2 yYd
~ntcOdzi dzdd o 4P s@m dypvddy j BByw dzj L dzOyddIsj dz' «
CeLdzgj ysdms EZcedzj?2 o Isj yd ded g Istcj n, YJdls
&jlskzyds o) iMoo Mdln EHOsS ihdg 5 d digw O
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NtcOdzj dedd S OtcOc OdzH d dzf € o Isdrjuty edas(qj © N50dzdz d
0,3 %.
[ Odzdz" | IsOEndzdffwy'j Isf dz6 Mlse 2z Is, yYlsts or A
tsls dzd yd j sls HAdsOf tctOo dzj dzdzsc s ko j dzd .
fesyd My sSCdMmdzdddy dLdjdvjlsmy daj sHd
BjiOBstel dL &P . Bj BB WaL S0 Odzdzr & k¢ dzj 2
bagjdz' P jdedj, O Hd&w Bdjj &BjsOBstl dL so
o 4N j[Bpk o
v O B a6
I dzdwdzdj S dMmdzj dedetsflsd dzO o dzOy dats fyls
bedzj?2 0L &zdydes? MsOHdd oi3jlsOdits

v Mdzts o dz" |
1 BRjte |1 sdgj § to fsCOL O] W % Ve o
dz¢ a3 dzj MY J
1 6 6,69 37,19
2 16 4,15 40,15
! 3 19 2,66 40,87
4 22 2,68 40,53
1 6 8,57 29,60
2 24 3,63 33,49
? 3 31 1,65 34,57
4 30 0,99 34,02
1 6 5,69 24,55
3 2 19i 20 3,55 20,66
3 24i 25 0,86 16,17
1 7 13,81 27,00
4 2 16 2,21 16,80
3 24 1,24 14,92

fjdhjj LdOyYjdd] (sSO0LO0kjd" Mesks jlsMsokjls Bdjj 6¢d
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) esHsdy jdzd j Is

1 8 6,35 24,83
5 2 20 2,91 18,63
3 26 0,80 16,32

RMMdzj H spOEAJH J dzdz’ | Oo Is@hte Odjpe & Q@ Bsty stz
Yt Hdv BOds i lsORs eWHER7E 88 - s etk ?
ftedotsHdl € dydRftyy Geddzj sz yds, D j% jMeEsy. dzO

] ©OBBlftdjsHazsy jd& WttdBzd ftotedasL
fs f5S0OL O] duBnt stseftc®¥ j SbtcOd dzseE s

V= 58 88R, i 63,3387 + 18,01R,>+0,297CK i 0,108R,-CK)+
+5,749 .7 0,090R,CK-1 o) T 1,791, + 4,896, (1.28)

CHR T MiejHdzd2 S OL O dz s t€ERY jiadsdzOo
My j COshdnmw sl 5 tizfi) gl @ dzts 0 dzj dzdzs s , € 5
slsdz; Ko lifRls j f § oz detieS gz & dzj 2 j H .

U 56 &zOMdz® d{38iBG Els 3 dets C sdzMlsOlsdtetse Ols! |
tcOL dzd ydz' j Bdzj dedwv wsldesmdlsj dz' des f 859Q H J «
fted Hdzdlsj dz detsdE T tf RjCdzdds j dz'c dzMs Iste Oy § o
dL dsj dgv j lsfpw dz2s BJL LUgPEOs (4 tsi® ydiftzdze
tsls to d Y @l jtsdz!. dz

RfMMdzy Hse Oded § B¢ dMmdzj dz8Z] »  dpBAER) RO dzf &
MsOondd ©BSdmdyj ddY fsdhatsHdls Mmdady J dadj
fted BBdzj ] CdzzB S tsd3 € dMmdij7dzt d o F Hzl Qedztizl |
fedLro0hdj BJMMdMmisj dsdetsy dL d3j dzj ded §
fted dMSEMmimilse j dzdatsiRO s &d fydzs 2zd ls @& gz 2 d3j Is C

1 iBBRBHd®RES ®Glijlsdls! , vyl tw©wH
HBECOLT 98 O h ], Yylsts fs¢OL Olsy dz Slstedoy J
sCdfdzj dddd kZcecdzj2 o HJOfOL®BRIG 8Ysj BB j tcOlsk
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s O dg©® 1.
RLBjdej dedj tsCOLOIsj dzv BslstcOy j dedWw 9

ltcsHBd) k] &2 desfm| )} SCOL O] dz GOy
&34 MWy Ro, %
RMAGBHAY 2 bkets| 078 | 1,08 | 1,12 | 1,59
0,5 0,74 1,10 | 1,11 | 1,67
1 082 | 1,17 | 1,06 | 1,73
2 080 | 1,09 | 1,11 | 1,70
3 081 | 1,17 | 1,10 | 1,72

Yy COmMOjlMmY §jesceOVdyj mSsen
GjiLbd SOEE® jHj dzdz' 7 psledPBdRjs@RE] [BSEY 6d
J Gtz " § Miso j dzdzts i3z Af tetsid) g lMigs(IS (BRI Y OJ smw , Uls
zZzOdBtsdzy § YtHO joy jdz B8CdMmdzj ded¥ o MicOo dzj
) ZOMlsgyoz&sd,j Mowm2Mmisoa®, COwOSIljtedL b
ftesyd Mg dzOmBYHjddY jets o  azOMmisdyd Mt
His 5450 wWo dewtw@s2fipzj ybkofmlsedlsj dz dzf &g 5 ¢
MstekS skt bkedv o tj@lkd O] jet S dfMc
I tOdalziS OL Odzs, ylsts dzOS sy dzj dedj Sd
ftedeotsHdls & Mmdedy jded® M JCOj Bsisd of dzts
v ls Odzts o dzj telafs - U DB SRz d o Mlstekzj € d
s5j B3 j O] sBd0d &z0 § dzO flsd{fyfg dgic Hske jisdz ts f ¢
fpdzd L d dzOM! dz0 17 dRdgOMmiy 5254 Hdadifonciet @y o, r 1
8 HB [83 &k
RMMdzj Hiso Odzd v i3 Uzt @ 2@ il dyceig SO 2 [64,¢ dzv
YOy Isdetsy  §ftsdzdyj dzdj Istsdzh dde” th@@HEJ U
fted dmSkmmise j dedesdz ¢ d fzj dadd szt d jlsj dstfs.
32, yo HdzOwclygldmdz: S ff sfgdzj P BOB ydz' detsdz r
dmMmdzi Hise Odedz’ § ClLdej ySddL @ Chflieiey @ dapddic
1 O2HO]JoMmMEtsets 3 Misstesy HJ ded W, dL d34 dzd dzqd
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ftoJ H) ZOr BGIsC &k R2dPted HSPE@AzdZ] dz' dz" » 5
1.8).
v O g ages
RLABJdzj dedd § dzOMmlssdzd stedyd MSdmr S OL Ols
hilsOB j dzw n

[ 0ES O dotsC R~ tc@l d&zOMmistsdzj Isted yd MES
mMizls¢ d m z
Rfr SH dz 40 16
! 45 43 16
R~ SH dzf 3 32
r 180 2 30
RfMnr BSH dz 15 32
r 170 26 24
Rfn SH dz 17 22
°f 150 20 21
RfMnr BSH dz 21 17
° 35 22 17

I ©OoBMisjf@ddojHJd' HOddnhdds dasnd ksjst
f zOMmisd yj MEHs ¢ &) izswj @ ©OL dzd ydz'r & HBOLES
8 SwOdsj dzdv () m) d Kiflsgdyfy.dadl . &8S, d fildzj9dzdzts f

| OV dud MOdEsmiob,d § tedo j HBj IRde" S¢ d@" de(!
btcOo dzj dzed W dsd ) (, 1 .HX®Y) FCOSEEL W B yd j dalst  H s
0,8599 d 0,9231 Mmoslke jlsfhlse j dedzts:

Ay,% = 0,223911X + 2,9234, (1.29)

Ay,% = 0,5702K, + 5,5181, (1.30)

GHJ T¥imMcd BH nteOdzj dedgyi fizle jdiAfj 2 dzd Mz 944 dzi dzdzts



48

35 -

) . /
<

25 L 2
< Ny / ‘
z /f
15 ? 3
e
10 /

5 -

0 L 2
0 20 40 60 80 100 120 140

MnX, cytkn
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t dmMzdgE R L W3 daj dzd § Istsdzh d dfy dztefvdzfiphs) d ued i) S @06
Misjtfjded sCdmdzj dedzetsisd k6 dzj 2

sO0Cdd3 BBKOL A, dqLd3j dzgj dzedj Istsdzh qdzm
slsdzsfdlsj dz dzf, OT EEqEips O dzddzj 2 dzs?2 L Os
ntcOde dzdv d Misd §Jded BCdMmdzj dedetsMmisd d mfydzg
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stotsd3] Is@eecetisls])] of @af o jHjdzr EZtoOo dzaj dzad W,
¢ dfdzj dafets fiffls(S OL Ols j dzjl2¢ dzf Dy jdeg@ds o @ j dzd y d oz
f zofmsdyud ME¢sets Mmdztsw (ddzd dd dL d3d daj dzd )

z= 498,05®R, i 371,90R,” + 89,248R,>+ 0,4603CK i
i 0,215R,-CK) + 18,9731 o1 24,95K,T 210,567, (1.31)

qiz= 7,42FR1 3,36 + (1,813CK)107%71 1,22K, +
+0,02420i 2,963 (1.32)

CGHlpT Issdzh d dzO § dzO figssd y fdRpS i sictisE Ofg O ls § dz ts e
o disted @K MtsH j ey Odzd j MY J S O8 WKeT frilsts)dft] sl
s5CdMmdzj dedets,isgls gagidn @mMMmils Odzts o dzj dzdets s’ , € 5§
slsdz. Ui pgej 3% R tcOdaj ded VW k¢ dzw

r dzw Emls Odzts 9 dzj dzd W Mo w L dnls disu M fAdts ¢ ists dA
fs5C 0L Olsjdzj B3 U iy dsjsddemRRsrd @' dzd d ffndzj r
f zOMmilstso ™ § d Istse Otedz" | ftotsB ' Zcdzj 2,
lesisf! jomMitsds ©O2tsded sbkzL ddjayC @ L detdn g
stsdgfmd demMC sd3 tdO2 sdzOn [ 95

1 tod sECtgOB sisj L Zdz! sOIstso dimimdzi H s Od
1 MY J ed d3d dzls Odz! dzg" § stsys¢d Hdzw EZ¢ 0L Odzdzt
SBtcOL 5o Qo ffipjvdf Ffidadizd 2 M B3 s d3 s G H 2ty
LIsdmes dzddzd?2 ftjHMIsOoadzw jIs L OodMmd ddsmiis’
d ©OE©®Isj djd s¢fmdy ddishlgdz? ds?2 EO0ecd d
iz fr{ &kojzy . 2tcOodzj dedj dzddzd?2 {Issets Mmj d

v =y, — 0,7At, (1.33)
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CHG T § SMis Y dzdzOW, LSO slgfOMIEIJOSE Odz0ls j 2@ 5§

% .

| 5dz¢ OteHdzj H o Ols j dzdyls @ &S ofdtelzl , ts Sudshisdzj d

2O0d 8 Bgz2 B3jted  dfi ddf fioliy i dsifijs e d uHi fiek@fls s 3 Is te
f 5C O P fsdetsir|( s OB

v O dg@® 1.

I dzdwdzdd ¢ dMmdzjdadlete dlapl fSzOimisds H d dzOIs &

fsCOLO]dzd kedj?2 t©OL ddydy & &

Tt6] B ) &zOMissd) sts] [  ZOSGBdB) Is &
[ OS¢ cOdzj fsCOLOjd (sC0L 0k d
&3 1. = E a b
0 30 16 27 4
2 30 14 27 5
1 4 30 13 17 7
6 36 14 12 -
0 16 28 26 55
2 20 20 17 38
r 4 18 20 15 8
6 23 21 10 -
0 11 21 27 130
2 11 21 25 113
° 4 12 21 18 08
6 13 21 17 20

] CjLEzd SOIs Tt Odzj dzd e O L OF O falz@ R C
[ GBlokHY OZNC BE s B O fkij2uwE@zd(ji dsHEs d2vi) s O d;
Cimkj dssMis¢ d deddef § ©P2P j 2 MY shtse s M lsdizH
fotsBtsHdSE s o MuOHENsdseds] dede'd ug ME d F v T s€ O @dp
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bojddyjddjd MesSO fOdsj ded¥ kcdzj2 HE
BOMMmr d (0L 0lsj dd daigdn ©f dasddzd Yo oH o PG Ji
OB dzf st  f so ls jRizd Ok tor ZOYUOEO o ¢
fods ddL dls fudz' dzts dzO 8

| ©OoBtk] dNIG& L 5o Odzd 3j stsH bsqg deddd
Y delstetsB j 3 ditOdy ff fis@af iy dzj dzdz" 2 z ¢ s dz f ¢ 0L
o' TBHOf ZOMIsdYj NS B2 &OMMT (& MicOPp ds) dzd
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) GsHEsdY j dad j s«

[ dMmhsH 427 27 23 16,4
[ s¢cqmdzj d 458 16 32 55
S Mo sHd 435 22 22 24,7
© ¢ dMmdzj d 453 18 35 55

R L Is O 11 9'd H dzts, Yyt ftod ¢ Jdon) add
tcOL d&3W ¢ yJ dzd W MHo deOj Isw ) sB dzOMls B t
Isj BY J cOIsztcdz 2 dqdzls j tco Odz § dzOMmiIsd ydetsmis d
fdzd % § dzad ¥ L dzOyJ dzd? EMmddzd?2 HJWBSe3Oydd
Mdedy 4 dzdd fesydesisd sz ¢ Mo .

RfMMdzy Hiso Odzd IsfLCgjudedindecffld 5 4 dLjdzjte
~ntcOdzdoh damMw o Isjuyjdedyj SBHB MzE&O b tsdadyz
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Fedzj tesHO d otSHBSKSHO ftod HMS o) dgj dzdats
[70, 79, 10F.

1 tedd mf sdz' L = GsdesdiGaFTIR  (Thermogravimetric Fourier
TransforminfraredAnalysig z mils O dzts o dzj dzts, Y lstdsc s CC@HL) Hah
Zcdzw o Isd ud dzd § 805 Mkt fJttdeosHdIs
CdmMdzstesH O M[108], 4 HB 8, 0 %

t WH Ooltstetse MratsHWIsMw ots dsdzj ded d,
1 dzj di3j dzlsdzse s MtsMis©o © o sy My ¢ dMdzj
s tcj o jidzjCa@ ) qHIESMAEC d dA@+N)/C [109 111].

1 sdz! hddemlsets dMMmdzj Hise Olsj dzj 2 ) e s
o j dzd Ug[jdff dztslsT MetstcOdgdw k6 dzj 2, f sSH®3/j tcc !
70,71, 101, 112114).

RMMdzj Hise Odzd v o3d ftetse jJ HJ dzdz'dz®Bd d Ri3dzfm Ishc
o ¢ syd dzgf SashplasO dz® o dzfy deBsMls! By HE ¢ s5%oDL Ols
d jfdsksts?2 MesttOdzdw ka6 dzw :

= — t, :
Qe = Qdar — 1344 (1.34)

CHPM i sjf dsE®Odzd Y ¢ dzfigdigV i@ - s § 1 dzts Is
g steOdzd W dzj 5C d f)dzjCarcztf cs€ Ok OdrYj dz! € 8.4 M dzj o
4 5 G dzO fn dats H O dzdz" d3, dL ¢@sh ltkdy Bf tots yig ®

sCdmdzi ded v Isj § daladslOC tshigsy st©@IEde d L 50 O dplp’ -
ftedBdzdL dlsj dz degs dz®@ 0,44 [yl C¢c, o

0,56 [/ ¢ dzO € OxfugH] ey Oblzdizve jodzddrr]j~dzdevd

14 ] dzdw dzd j S dMdzj dedetsiisd Ecedzj2 dzO
ndRd Ui MSdE fesHESkkse SCMso Oded W

[SdMmdzj dzd j kdzzy MUPEOEGplsmy &O COy
H i3 diidisfgipced ¥ OV j et f @B-qaBsfis! [ 102
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] tcOBKRE] dMmMdzy H 59 Odzd o daff ity dizf dedztsin® ¢
CesCmMkzj s Mistf tc jzHe jddiAg, 3z f L 2 dziS Iss@ @B Odzd 2 o
cOL s ts?2 LOAG t&lGL.C 82 2

1 tod sSBtcOBBISC § tcjL E2dzt SOIstse BZ3d StsSH S
f sz yddzd EZteOodzaj dedWw t6j cted MMmdd, Clstster
dL d3j daj dzd W CsCMmMk] 3sMIsd ka6 dzj 2 sls dn
s¢CdMmdzd degdesmisd d otcj o3y dzgd r~tcOdzj dzgdV dzO0 s

2e1,=1(1,933CK)102 + 3,948, +0,0438]i 4,219, (1.35)
M5 = i (3,158 CK)10? + 6,46%, +0,0486]i 6,537, (1.36)
&My = i (3,212 CK)10? + 5,850, +0,0396]i 5,662. (1.37)

CHR - 5C 0L Olsj &z Bl iCied e Jisddafls OnY .
¢ s sdei%izEsoMmisy § 4 d2 ¢ dMdj daddsdglsdajtekg.alsi?
ntcOdzd dzqf Wiyz Bz ZC Szt dzOV  f, BosMpgztsy I/ O dA] 1Y )
f 65y dzts ) [s% MG -S[Mfis@ 6 O i35 Mis! S 5CMO

st WWdydJ dals ¢ tstoto j ity ylef jd2 + ds@=ts HLY Qe
0,91-0,94.

[ dzv dJLEdi) IsOdisteWw dzr = kZedzj?2 M tHJA&OS
Csli3f tsdzj 2B B¢ 0 Qdzj dzls dztswzs) 0 "fas@yQLd@sd] dzd ff tots
ftsdzk yj dedetses o 200 €6 4 ud, L Oadmw s

Misd § Jsdedf Mdzj dgle128 d lted Ldz2Oyjdedd ¢s¢0O0
o dlstcdRizqls OB sH60 % fbkh jMmlsoksls fMdjHks h g

| ,5=9387- 18455, (1.38)

[ 1,=876+1937s (1.39)
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G HKo-Misj § J deizj cisiftsfififs,d tzlsdipy 2d5H = Oded yd M<¢ OW
(B MM-dMisdOj B3shpls! S sCMO

¢ dzOdzd L qtelzW  HOdzdg gzf B MG RBERE] ¢ ¢
Fojddyjddj ¢dMmdj ddzsmisd oMy sdz Lz dzgr A
fded % 4 dOL Glsj dzv  d3d =~ Oded yd ME 52 f tetsydatsffls c
f sz YO dise s H i sifdussis € s5Ofis® .d3tsy detsfyls d
Yyomlsdydes tsCdMmdzj dedzr = Ecdzj?2 o hdrlsOr H
llssets fOtO®Rjlstc® COYj fMlss @h dfrds] fieimisdoigG
tc OB t5 KBI3].[

l OB IlsOA] [dlLL3ditpy jlddd2'dE@)ldzj H s Odzdw L C

6j OC ydsddzs? (GRS ) s scdadivlsy]j 2 (CSREYEEMNB J t
sC dMmdzj dedets s qllz ¢ dzj 2 ( tod ).
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1 5 HOdzdzr o3 [106|0B 26 1 jCRBR S P, f tsdzlz yJ dzdzl
qdzHdo dHEZOd dzsets kedw, fMmddyOjlsfw §tdd
ntcOdzj dzdd 1 Issets kZedzw o Isjyjdedj 1 d3gj mw

| tORMIYjsS OL Odets, vyt StcOdzj dzdj § Odz
B SOBSeRALOBH (o Isj uddedg 12 dBjHyjjdad
f 5C OL CAORJIGPRY sz | dedes s L dzj 65 S tC MO
8,9 %.

) ted CCMtseoOdedd yYOmsdydets € dMdzj dzdz
MsMsO@oe®  orasHO® nddidyj MSdnl iR |l
ftedo j HJ dz HOdzdz" J] f 5 ®H EWSlsitdze - Jsddnyy @ df
(CMosets EOLO HA&Y bkddj?2 Qs clse g
e &zOHj (sOBd 1. 11

0 dZOdkdL qiekw |ls®BaEs EMHi dAls: fjdzj HEs b
Matsdzr , dzjftejHjd dF @ MmsjHddej dzd?2, B j dat
o TtsH GHBCHY ©SMJHO bkcddinwsH Os r EdsHdd ay
Ctsdzj Bilgf L dzOytH Is § dz! oz

1 4 SBrSHAWPDEAG] sdis! , ylsts dL B dzj dzd J
ftesHEZSsss (St Odzdw ) tshistsd MsOHdd
SH s dzOf e Qo dzj dzdz” 2 tHRHOtWEOL dzlj edzO vOCkZzcdev m |
f &zOfmls 5, d h. ¢| OcttcdOwe, § &OMls 30,
mMdedy OjIsmw, s o hOjlsmw.

sdzdy jJdedd o©" ABBHO yYjdzadzr » ftesHEZCISBY
Pedv dsdjSbdvted &5 S dMbsidiy sd s dsj yj dat

1 d BisHd B Glsdijtsdestls’ yjstse dsyjdsgi Mlis,
¢ dMdj dzdesilsd Eetsd d & hdol &0 Coyj!
ndBduiMSde ftsHbkSClktss CwCMse Odd™ fto
zOB tstc Ols stc dz" n Efidztse dw R, 0] misd 4 dz
BOdzstc OM Y telss figis{tc @Fzdsdsth © dzaftc J dgifdzd -~ tc O dzj dzd W
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ITAatsH addi3dydi MSdms ftoesHEZESCIB CtCMtso Odzdw d Mmtsy

z 0RO, Ve I roisH ftesHESC ks CtsCMse Odedw d
CsOndw ¢ dfm _
UdZ@fr]IS % fr]dStS B J dzl Od3d3q Yml n CH; | & 12 CcO O, H,

4 ZOB 8¢ d Mdz 37,2| 463 | 1,62 | 0,47 | 3,41 28,55|2,24| 7,55 | 0,50| 54,60
vt Hdz) 5C dma359| 432 | 1,57 | 0,51 | 3,2330,20| 1,63| 7,58 | 0,50| 52,65
sdd dessC dmda51] 328 | 152 | 050 | 2,31 | 28,65 2,51] 8,03 | 0,50| 54,50
[ uJj &z Mmdd 8333 1,38 | 1,07 | 0,47 | 1,57 | 18,60| 6,57| 16,85| 0,50| 54,00

cl1 OG st dzO

RMAGHM 2 |340] 537 | 1,26 | 056 | 3,37 | 27,90| 1,67| 7,27 | 0,50| 58,30

4 ZOB 556 ( Mdz 31,5| 452 | 1,38 | 0,49 | 2,78 [ 27,10/ 1,16| 5,70 | 0,50| 58,50
wtcj Hda) 5C dMd31,3| 354 | 1,27 | 0,49 | 2,34 | 23,00| 2,88 10,22| 0,50 56,60
sddz dessS dmd30,3] 227 | 1,04 | 0,47 | 1,42 | 21,00 4,87| 12,10/ 0,50| 58,10

[ uJj &z Mmdd dets| 30,8 0,24 | 0,38 | 0,27 | 0,81 | 3,93 | 4,63| 30,15| 0,50] 53,25

cCl1O2HO] 9
f &zOMmls

RMAGHM 2 |335| 451 | 1,00 | 0,48 | 3,52 | 30,20| 2,12| 8,53 | 0,50| 53,00

4 ZOB 56  Mdz 34,2 3,96 | 1,57 | 0,48 | 3,22 [30,15| 1,90| 8,31 | 0,50| 52,35
wtej Hda) 5C dMd36,7] 345 | 1,32 | 0,39 | 2,65 | 28,50|2,35| 9,48 | 0,50| 53,40
wddz destsC dmda58| 3,05 1,64 | 043 | 2,61]20,50 2,39 9,42 | 0,50 53,10
[uJj d@ Mmdd dats|34,8] 093 | 0,80 | 0,35 | 1,00 | 14,20| 0,59| 24,50| 0,50 56,75
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CdmMdzstetsH, dets o Isjyjdedj dzj StsltstsEt ot
s B dzOdeez@ & Is ipw (fjtedtsH cmCter Ists? f sHGEBIs
ofr Hjdwehowmw {tod 3 Hdzj ddsd 5§ dHdikgd €O
fOSbbdud mMS&d dzgf BIdvjlbmw. ¢CIisdeOydwy [k«
fesyy Mintse, o fdzj Hinlse dj Yd 6 Is § dgfdste O L
OQolsssCdmdzj dgdw, ddzd MOBsSdEOGtj 8 Odedw ) . 1
fteslsj C Odzd j toj O yd?2 oLOdMdsHj2Misa W z
9" HJjdzwe h j2mw Isj f dzts s o j dzd yd e @, Is fig dzd
o j dzd ydls: slsotsH Isjff dztslsT GodzV{f j tdssts His diy Off3
S0 dZOYHOj Isfw, ddzsj defpd o detsfyls: ¢  fpdzj dzd W
MlsOHd® o' 9[j38.tcd @ Odad W
1 sor h jdad J Isi B j cOlskzter z ¢ dzw 9 hIs ©
ftesdmMeatsHdls © I Mdzkzyo,, CseHO fted d
hlsOB jLdzWdzjde 5 BlseasHlsMw IsjfdzO tj OSydd ¢
1 2Oydlsj dz' dzr 2 ftodIlstsC otsLHERO dzOBdzE HOJ
s jdedets ftod o jIstej des? Y tSGtSHJ .
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J dzd 2§ dztslsdzj dzdztsdz N IsOB § dzj dgdsj j smw H
L Off tsdzdzj dzdz' - O BL HZzZIAHS@F, Is  Cesde@sdets ffj tc d Wisdz" J
420C s 1§ dzj dzd W s5jf &0 o hsOB j dzj . I SLHEDN
Isjf dztsf teso SH desfis! Ecocdzw fteoj f wlsfmlslofifajlst figls of
Il Issets Isj B j cOskztc® o ISOSBAHRE hIisOBj dzf dzOy
Mot wyjtwigwjls sy M ¢ dMmdzj ded v , Cslst
ftescte] M tse Ols' |

s odzgjh dzgdds WOSkstcOd, EMSstewshdd ¢ dMn
dn ~tcOdzj dzd d, slsdzsmw s pw o dzd W dzd J O ls dst
Isj B3 j cOlskter (otej d@3d O GtSHO, desy! , HJ dz' )

RL O J Migdets, d&zOdeBtsdz! " j J Codzd yj Mlso s fnd
MOkso sLetcOdzdY fOHOjIs dzO Istsls ff jtedtsH
BOSC Md B3O dz! detsy of f OH j dztf 9 . Ofs Bzl wy g b dz’'o =  HsSMH
ftesHEGCIstsea H{tMntsjyY Dy 2, sL t5dzO, s df thlsiz ts)o

By J s M smtsB Mlso 59 Ols! dzO y O aziz tcOL 9 dIsd
f s OH OdelfjdmIgfjm M O tSHB2 o Bketsdz .
sYHjorj otHr, fHwddy Mj dzde" § ¢ tsdzv tedz

fJteg €Sdmj 2, YJ &3 HBYHd sls ¢ ydzr » 9 jlstetse.
sfd dzdzd j 1o @idsfH] fijtejSdmd o eoeHWAdZ 7 f Ot
OBLHERO, otLtOMBOjIs 5 &Bjted foHi j BO Mt
Bf dzd dzO2H j dz" : fjtej Sdm: elts HdsAoHEEH OG0 dOQLts d
MsH | 6308 &@O 1B/, )BEd to O is &d) dae HISH.

10Bdz¢E Hjdad j 3 L O Htetsdir h dzj dzdzr d3 = tc Odzj dad
MOk sL etstcOdzd™w o hilsOBjdzj YOhj oMmjcets ¢
B ZEdr ¢ dzomMmtse kZcedzj 2. 1 0dzduydd fHted 1 Ist
o dHJ Ctolkzf dzr ~ CeOBEd def sefgld sStcw § Is ftosls
¢ dMmdzj ded v , Ylsts weodzw jIlsmw fdzj H floef jHdg - OB
Eid dzj dedzese s j 68 B dB3J d&zO, O OCYJ COlOC
Cdi3f sdzj dzlstso .
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RL 9 J Mlsdzts, ylsts omj BeOddyd MSdJid ditsy
ykzemlseadlsjdz' dz@ € CdMmztetsHEZz oBLHERO. | Oc
COlsdK,dda, CuFed Htokzecdj L dOydlsjdz des ftser h O
Qo IststsC d[3&, dzd

) tcjLizdz O] cEdHtetdzdL © d&ddz tOdz' dz" n
e dzj , 9" H fzztc Oz Mz 3d S dMdzsIsT dgdzd ¢dfmdz j
COsOdzdL Olststc O3] .

I1s Mddzy CO0lOdzdlsdyj MEtsets Hj2Msadw 3
W HT :  HdW FdECE>KONIESFE >Z >Mn*>CE" H dzv 7 dzste g
FE>CU AR>S >Bi**>Co*">Mn*>Cd*>Ba*"; H dzw dzd stc Ols
FE>AI**>Bi*>Zn*">Ni**>Co*">Cu".

[ dzv MmMtsdzy 2 M BHdZOCtse " d©3d S O dtsdzOdB3d |
ftosyd MM CdMmdzj dzedw [ >k éz® pHadds ctOsH 2 : 1 figlg @
LOMR] sdets COlOdzdL qtelzjls otLHENMNds] tsCddd dzj
sBiOL 53, fiocdmizlsMlsoeze h dj o Ecedzws d3ddzj tc
Msj Hd &S dgy s sw dzOdBtsdzj j] Mddz dzr B S Ols O«

] tcOHIB8F g MMdzj Hso Odzd o dzdwdzedj twHO Mt
MsH j oy O d A MW ) Fecdzj csH detsdz € dzOffjle j to
LMlsOdzs o dzj dzts, Ylsts R dztstod H T ZzOlstedw d € Oc
Fcdzj csHdzgse s € dzOfMmilsj e ©, -Ondedid@Hds. d W smw C

l1 sHtsBdzr 2 COIOdzdlsduyd ME&d2 [148.W | § B W ands
d3d Is O dzdzr fjtojrtsHdzs? ¢ toisfdfismisd, d s 6 @ dej €
sdIsO0dzO, Y jdzjL O d ded ¢ j dzwv .

tWHESE dMMmdzj Hise Odzd?2 Isd3j yJj dets, ybsts Yo
ftcd RtcOdzj dzdd d&O-tsHIsMw o Mtslse jlsMmise dd
MOoGiso sLetstcOdzdWY bkecdzj 2 o h Onf HO@an.  dpGsBddef HfP
Mz yoOd MOdiseosL etstcOdzdV, YOMss MO SL Gt
) h Is OB[J4tkvsitsdzd Yy j Misets | dzH ts¢ | dzdz” - f sy Oto't
[ sdzB OMMO, 8 HOdzdz' dpls/OB 7. [k4E.,. 1Rt d o J H | dats
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v OB d&Zzdyo 1
stsdzd yd Mlseo 5 1 dzHiddGo| dfdis ntc QLtgdOy dzr d3 h O~

[ sdzB OMMO
ts dz | ]
ZOrnlstsy dz L Bdsddu [ OtcC O L istHi:;jd:
d dze tsdz

i ) O30S o
[ OL kte 1 s, Jwu, 32,6
[ OL EtC I3 r, s, [ 18,9
U tsdzils ' M, o7, g, | r, r, S 19,7
v sdz€ d 2 mp r, s, 7,1
rieavisg 1, r 59
t 2B J X dz Ks 1 55
g tsdzj dz" | s, Mg, Ks r, s, 3,9
dbdzHtcj J © Ka', 14 s, J+d 2,0
[ J 6] L 5€ K3 {4, U 1,6
b dzOfls O ! 1 0,4
¢ dzdzO L dzr I3 r, S 0,8
l jdzd € O g | 0,8
skyr 2 Mg U 0,4
1 EtcOC 59 kq U 0,4

R L sORd.dHizs]l yYlsts dzOd wsdz! fh gy O elsts dzdtfyg
f zOMmlisr [ OL Ets, [ OLEtC O, v sdzinlsr 2, J,slsts

TOEOCIsjtedL s kW dzsy dr &8 Mistets dzd j o5,  dzC
COLHEEEE dzj dedzsets d Gjtejlsjtssets bkeddmkss
) wdfklsmlse dj IsOisgE sz docdkds Ojls B Gd
MOKkso SLEBLOdds kedj2 o h0OZkOR]d fed =t

[fzd fted R©Odsjdedd Ekedv o hlsOBj dzj

sCdMmdz dedv € d ) dzts tods HeaswR HOASAAEEs i (9 fitplelzf@E &, Is  Isots)
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HOdz! dzgj 2h jJ4 rteOdzj dzdy IsOSCtsets hiIsOBj dzv Mlis
FCOLOdzdzts? Isj 3 j tcOskte] bketsdzr o hilsOBJ dzj
RL HOdzdz n, ftcdo JHJ t4dz G Is)0,B dioQBHIdi= ,B) Ay |-
Hisfisdx d dedw o  hisOBj dzfu, Is jfiphet]jjutals) Riirdstiste oo
Isj B J Okt KJLEBE oaBLKBOMISO] IS. [ qfdzd MO
jets LOCAEZOHSd Hts% s jfdetfsjHits@dsOtEezts 6 0 9  Isj Y
MCstosMmisPus 90 ,fipZ7ls € d sts ff sfdzj H &CisCts)ty txibyly
MO dzOG tej o Odapvj Whts iRdz@seoCfddz® Isj yj dzdj B tsdzj
v OB d&Zzdyo 1

1 Oodmddssmis: BjyHE Isj BfJteOkztes?2 yoOG

hilsOB j dzfj ka6 dzw

btejHdzd?2 (U JcoHBMdly]| v) Bij Okt
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/
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R +o_<z>_o—> R+ o:<:>—o
N (142
O_Q'_‘O.

ROO + ArOH — ROOH + Ar0’, (143

R’ + FeCl, — RCl + FeCl,. (1.44).
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L d&z20ydlsj dzv detsaG ts Ctsdzd yj Mlse O Isj ff d&zO. [ Bt
ftiocsdmMroHdls Jeb otLeBOd). uvj®BfjtcOlskzts
e dzv tOL dzd y@BOd figfdf ldn dtsils désls juf j ded j s f jteots

[ dzv EmMSCtoj dedetsets tsCdMmdzj dedw Ecedzj 2 o o
fJjtej CdMm O BHBIEBSEHO ddzd OL tslsdzgzy ¢ dmdzslsk
tcjLzdz sOIsj oL Hj2MIseadw C OL Odzdz" - s ¢
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dMidzj H soiOWzH® j A lH  tsls  dzOyYOdzr dzs?2 MiIsOH d d
S5Cdmdzj2didf j toj - s5H 15§ dzldjlsdgipddeddzts ¢ 5 5€ d fydzg
dzOfr h B y<c O, L Oo jteh O h Ow dMmMdzj Hise Odzd

1 iBsBRtsHdBEs lsdjlsdls! , Yyt tftjH]jdj
fMzei jSIsdode &3 d dzaj ~ROLOSkjtedLizjls L O
fsCOL" 90jls SCdyOdedj Sy jteddsj dzls O©.

[Odedzr | 3650Bia.dH jIsj dz' Mlsakze s, ylsts f to
edv Mmdedy O Ismw Isd i3ty te Oladdifds | Is o ts15%] B)tdA) ¢
fisd 44 de ¢ dfnizj dadzg s d 1 (officfsléi@yIs@i® jdddzff H dzv
BOts d-%6%d 14771 %, H&v b Jkz0%SH %

Fedzv RO®LZY dse, 5 %, HIE-6edf 8501 %h, ¢

3% d 7,3 % Moslse jlsMmise j dadzts.

RMABHY dL  ftede jH] dedp Rt CHfGnobirppdatstSin ks da
Bsy dzs feddzvls: o COyYj Miskfdzg RdPEAOT Is i tizef i
fjtejasHO tsls dOyOdz dzts?2 MlsOHdd ¢ MIsOH(C

ddzj HizZjls tlsdjilsdlsH d dO§ dsmiz0d] jcitis § OL Ols j
¢ dMmdzj deops i ldzd ud dzO M Isdzdets ffdd of 29  gdzgzj 2 6O
BOLESS L Od3g Is debs ts ts I dizdiziz @ j IdAtR(Isd® B3ED ztizi Mste ts | d
OV dud Medd L OBdhHY dEFlsidiz ( G ds§.OL Ols§ dzj ¢
Misd §fddd Cdmdzd dzdetsMmisd Hdozv dMMmdz HEZJ B -

} sdzlz yJ dadz" § L Oo ( 8) d2djts ) lsafsdpl'@sidaf flzd ~ Ote C
Ci WWdydjdads' Ctetej dzw0y,d9 , M siimdzOmw 8z ® ksj d?

COYHBGEB ddzHdodHEZOM dséts EZedzw HOdzdzr |
oLOdBsmMe WL ! .
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{ ME2sE L Od issfo O j dzf BE OF d dzj dedats M ls d

) 20y dedd  Misj f J dzdy) BE g dzdg®fglea] » ( BC
fjtjiBHO Gl d&OYyOd ds2 fsondd 6§ dhdj d
(ksYcoO 1) d 6l MsOHdd ddidsj demdo desets
LOodMmdl sl ChgissjtafjddzdBO Bj o' Oy | dzdzets 2 &
&jlsyds oj% Bilsa ddftc Gfistc Oy j dz84). o dlsted dzd Is

Jeovdyd mMSdd LOadmddsMisd3 3§ to jtsffigfldi eoc
btcOo dzj @3, CwiWWdydjdls' Ctetej v ydd
0,961 Mmiptzsjsilse

- 9o IstfuftgjCRede dz0yOdz dzfs By ls @Hsfezs g dizind o dz

sCdfMdzj dedw (YO 1)

do = 0,053(V**)%-2,683 V"™ +40,952 (3.3)
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ZOMmr h j dzdw (BYS O 2)

do = 0,078(V*¥)?-2,462V**" +38,88
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Jeovdyuyd mMSdd LOadmddsmisd3 44 to jsffigldiO eoc
PtcOodej B S I ) ( spdbydfdste] &z ydd MmMshl
0,988 Mmsslse jlsmise j dzdzts:

i o Istfubtgihtds  dz0yOdz dfs B ls QiHsfezs g dizf d o dz
¢ d fiydzs tet 2 O( 1)

do = 32,196R,° - 81,68R, + 57,885 (3.5)

i obsyfittjicHO &l MsOHdd o dzlsj daipld ®
&ZOMmr h jddv (ksysSo 2)

do=73,21R,2 - 213,9R, + 175,26 (3.6)

ltocdo jHjdedzr | cSwOWdquimedy d dB30Olsj kO]
B0 Cdfjaldz, tc OMmY t®dzttsp jdady sy

io9 btySj fjttjrtsHO Gl dOyoOd ds?2 f
¢ d f) " &2h8 %d Ry=1,27 %

i & by fjttjrtsHO ®©ls MsOndd ddzls
dzOfr h YBedw5 , 8R=%46d4.

yiss COMOjIsmw { tsdidzoy j alzdds 8 y IO ¢ i) §f hiz @¥ts H
MsOHdd €& MsOHdd ddalsj dzfyd o dzts i ts ¢ dzs@ figf thpcd f
toj L zdz Is@ls Qagd dztfiztcn 16 ® ez dzd 2 ) g6 ts ) dats o O dzd
B" &z MHJ] &ZOdz o' 9 SH s Istsds, Yylksts MmMots2Mmls
M¢ dzs dzdets Mls Is slf azff B Ots €ts 5C d Mdzj dad ¥, dL d3j dagv
L CMmistej iszds o tsB dzAEHOHdd g cdzj BOMsE W daj & tod
dMmfdzj Hso Odzdd 40 GYtesB HBdzj YySdm k¢ dzj 2
dz0OB dzs HOdzd o® tsBXOMISd kedzj?2 dBOLEBS 1r
f sedzsh jddy ¢dmMastetsH O.

![etsidetse Odzdj tsdzzyj dzdz’ 7 BOSMddBBzdBse HAW slstes? MisOHJ(
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] SOdzdz" B3 MisteB yd tsdzdz” ~i1213] Stspiisp B[ 8B, d
fso jtorndztsis: o wWHE d&JlsOdtstewy L igz0d3ddzdiag (2
ftcd MtsH] By Odzdfod 28 8z] cs5H O, O fts HOdzdzr B
zzyj 2 Stedo @fdo dBsEE wfldlste] dGgzdz [ 211

] IsOB dzd y J 3.6 f sCOL Odzts MtsH j to) O
BOkzse sMMlsOdztso dzj dzgdz" =« (sdf ¢Oe) d o tsmml
9 toCdgrded W stedzgO~ [ 135

v OB dZf6y O

HSH ]t Odzdjy © odlstej dzOn
CdMdzstetsH O

Htsdzj ySdr L

[ &C o sdf 4 5HJ 6)0da).
z ¢ dzj Zztj f;]Zf;]ZItSS O o { coon OoH Oco Ogjoq Odjteja
O] 14,56 0,31 4,66 1,30 6,27 8,29
r 9 13,95 0,13 3,44 1,05 4,62 9,33
O] 9,17 0 2,53 0,60 3,13 6,04
! 9 8,77 0 0,84 0,26 1,10 7,67
O] 6,04 0 0,31 0,45 0,79 525
r 9 5,45 0 0 0,22 0,22 5,23
O] 3,70 0 0 0,32 0,32 3,38
° 9 3,40 0 0 0,18 0,18 3,22
O] 2,73 0 0 0,23 0,23 2,50
{4 9 2,44 0 0 0,17 0,17 2,27
O] 1,86 0 0 0,12 0,12 1,74
© 9 1,72 0 0 0,10 0,10 1,62
b dz2Odzd L ez w H OQdzdz" J sOB dzd yr ,3. flsts d
ftsor hjddj o fisd ¢4 ded B SOBSLE dL B3O

tcj] OCydsdzdesf sftsB dz' n
slsd3j yj dedzts sz tc O dzj J

H

s Mmeztizts G 15
B4 dg¥ § Is W

CdmazstesHMEsH Jj o) O
fnded % J dad & M$ dzts dzdats ) Is ¢
HOdz! dgj 2" a3 fser " jdedd 3 MOH]d B
(sdzdud Mo © ©J 0L yd & dzeasfimfdediEpl
B - Oded L i3 B¢ dMmdzg ded ™, d Bt
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o j dzd wd dzd Jd Csdzdyj mMsea © d tOL d&3j tetso W
fsdzdhsftewy jddw. 1td ydlhtezdadedisidldd O}
[212] d Motlsd S s dagetiziipls ! EZcedzj 2 € sSEdMmdz d
Il sz yj dzgdzr | L OodMmMddiismisd fsLeosdvwels
nOtOCIsjtedL 2z h dn Mmisd § § dz B sOBsteW d L d3(
fsCOLOj dz BlsteOy jddw odlsteddzdls©O), tOMmT
£ dMmdzj dedgs MBEHdz{ toj sdesets ke dzw, ftsMmdzj HEsM
sCdmdzj dedw tjLSECB EojdzdydeoOjlsmw (fJted nt
f Moslse jlsMisekze hddg ErkzHN jded j d3 Isj - dats dzts G
15 ZttOo &jIBPGVER (tOMMudls Odz" BIC dfdazy dizfias
Fecdzj 2 0gE Mk BOtesS MciasddhIzs or sty ¢34 73
ZOYyoOdz' dzgts?2 MmlsOHIdd S dMmdzj dzedv ¢ MsOHJd
ldzOyj dedv Htoj HMMIsBB. dzj dz@ o IsOBdzd yJ
v OB dZfry O
stedlsdud MSdd L dOyjddw Mmisjfjdd
CsCMmEzs hdamw BOtesC

[ OGSO Mt wlsj§jd@ 1S d s s d
revsuv P87 ygoOo dzgR.A] v tc O dzB.Bx meludad
d dzls j tco |

] 10,11 29,7 25,1184 8,41 29,7

r 7,4113,1 11,76,2 6,213,1

S 9,874 6,219,6 6,219,8

[ d 13,87,6 6,11 18,9 6,11 18,9

ltcdo jH | dxd@BRIZ.toj L Zdz' IsOIsT cOMyYUd sO Mmoo
Ctodisdud MSddd L dzOyd dedw disd Mmisj § 4 ded B¢ dMc
¢ ts dz sBWLOIjdz degts BERHjIs dzOn tstEYdedg) dzd
W dzwE Isfnw: T RDICYE O%L | BOBE O &6 € 3D & O%C s @
¢ J ©1€l8,9 %.
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]l BB&1lftcdo jHjdzr HOdzdzr § 8 Isj n datsdzt
owLCdr Mot2Mmlseo OF tCdMmdzj dgde" = kZcdzj 2, d
sSOCYj 1 dzj B dalsdzr 2 MsmisOe dod dgBdzdr € dztoyz o
IsOB3. sy dets CtsdzMlsOlsdteso Ols' , Yfgdrd dsjS dfdns
o Mh j2 Isj{ dzfls 'St O dpw iy tf fissB@izts i ls

l jstetscteOW dyd MS dJ nOtcOCIsjtod Mmis BO,d,
ModHjlsjdzt Msakzs s s Issdz, Yt ¢ ddigxi' dzdde
oj dzd yddzsj 56 OLOlsjdzj H tlgis@sjcdeddW doud) nt€ dsc

l1tedo j HJ dzdz03.10 9 Otds@XBlalg. to d Mls d-§ O L Y FHO g o t
sC dMmdzj dedz" = f totsB e sdz! dgr m Ctsdzyj dzlstc Ol
ftedotsHdl € dn toj L S t5dsknwk As@sodh g s of u i g
dddzhn j € MesBBHABMSEes oMfzyde®@ddy.m b s@
[HdB-ptzE ECOLT 908l d&O ttsMls Isj B j tOIsk
owvLCtsy MomMlsswdzdy d BOSMHIdzOdz: dese s fy O
O OS] GhfBHH dzisc BOLCOMh Jtcj dzedw o BT
f sdzlz yJ dedzr w 2O MSOHdWwWa ddzlsj dzid o dzse 5t

sO0Cdds BBLOL 53, dzO dzOy O dz! dzts 2 fls C
fEzh j filse j dzdzts j bobwdvdfdn §iomkigsazss O
ddzls j dzffd o detse s € detizj iz ®C  d dgPMm€ § j §f 5 dzdzO W

[ Odzdz" J§ 1L dzj d3j delsdetsets fMsMls©ea © d L dzO
StecOded Yj MS 82 ROMMr ©Cdmdzj dedg’ &7 k& dzj 2
sSCdfmdzd dedv fJesdmMrtHdls Mmdedy jdzdd MisH ]
o j dzdud dzedj MtsHj o Ggeg v L Od3ftiztizte 5 H An.dzd ¥ § d
Fedzj tcsHO d otHBESHO o BEOZsSHY & Besdy €y
dZdBj OCydsdzdzsmMyf smtsedz' » ¢ OB C Mddz dgr =,
ez, o MOo daj ded d (fdz ¢ dBYOBALZ. H Bz B~  d3C



v OB dZ88y O
U rndizsdg duyupdantt2 Miso © dmmdzj Hiso Odedz” = ¢ tsdz! dz" ~ difiislsigly j dzls to ¢

17 mh Ow I

- . mMetstcOdz RdzH j €
uls OH vdnrmddud M d2 Od [ 4/ C¢G ttc0O,

¢ dind CCOd
WP A g Vel Qlaf RI

) sflsOoh d [ O©S

34,38
8212
L _ 33,48
cl esd3glze dzj f | 2 2,1 9,7 0,50 37,1 7@;
LA 33.22
7934

1 2,0 9,8 0,52 37,7 35

17

3 2,1 98 0,48 36,9 16

34,66
8278
33,70
8049
3341
7980

1 1,7 6,0 1,27 38,9 22

AlAn cujdzdH

U S tcOd dzO 18

1 2 1,8 6,1 1,25 | 38,6

3 1,8 6,3 1,26 38,3 15

AL A s Odzd dz

c
VS Od O 1 14 | 76 | 108 | 316 .13

8391 >7

0cT



] sSHEsdzY J dzd 3.8 IsOB ¢

34,21
K[ A cs Odd di 2 1,5 7,7 1,09 30,7 8171 18

VS t6Od dzO 34,13
8152

3 1,6 7,8 1,11 30,3 17

34,77
8305
34,36
8207
34,29
8190

1 1,4 6,5 0,76 29,2 18

h/E ¢) BC st

b CBod ol O 2 15 | 6,3 | 0,75 29,1

15

3 1,5 6,2 0,73 28,9 15

35,79
8548
35,39
{4 2 1,0 8,3 2,04 20,8 8453 16
35,15

8395

1 0,9 8,5 2,07 20,5 18

Al AN CcuUL dzts g
LG teOd dzO

3 1,0 8,2 2,15 20,7 15

35,27
8424
34,91
8338
34,74
8298

1 1,3 7,1 0,30 24,4 16

{fOLtyL ¢s

Jtesne, uvg °©91 2 13 | 67 | 0,24 24.4

3 1,4 6,8 0,26 24,5

TZT



v OB dZ8[9y O
l istesctcOW dyud MSdyd ~OttOCIsjtedmisdSd dmMmmzPu dzs @ dzilipls g § j Hzd 5 kS dz

6 j H dag
. ] jstesctOtdyj| §5C 0L A
[Sdfdzj dzdzt | | :
IsOH . (BdL dddzj e tslstcOy J
) sflsOo h g4 [ O . ° . HU D9 B C 39 €
n 191 s¢dmdajl 4 floddimi2) | odlstedd
%
{5 Vt | Sv| | L 4] s Ro
1 6 76 | 1 | 21| 2 | 22 0,73
L gtl ,\mBOBIZ 9 2 8 73| 1 | 23| 3 | 24 0,74
3 6 73 1 | 23| 3 | 24 0,75
. 1 4 55| 0 | 36| 9 | 36 0,70
A o g;gﬁ%e 1 2 6 61| 0 | 30| 9 | 30 0,73
3 11 58| 0 | 31| 11 | 31 0,75
) . 1 11 88 1 | 10| 1| 11 0,96
lAuthoquoq ( 2 6 89| 0] 9 2] 9 0,96
3 5 89/ 0| 9| 2] 9 0,97
1 9 88 1 | 10| 1| 11 1,08
h H
/ %gﬁglaf[gdztgs S 2 11 83| 0 | 14| 3 | 14 1,10
3 8 9| 1|8 1] 9 1,04
) e 1 4 80| 1 | 10| o | 11 1,52
i croqao | 4 2 2 91| 0 [ 9 | 0] © 1,48
3 13 31|60 7 1,54
oL il o 1 36 34 1 65| 0| 66 1,05
! e ngdze S o1 2 40 280 |71 1] 71 1,05
3 46 33| 0 | 66| 1| 66 1,05

act



v OB dZ1Q O
MOOSIsjtedMmisd ¢-OW if e isifgadzsmise dMmMmdzy H 59 Odzdies GL dess2s di Idgr -] o2
5¢ dMmdzj dedzts s

stsdzh dzO0 R dzH | €
[ Ot HBGH(U&GMBunm fneo sB tSH [ d ZzOIsOydw #HtedzizH 0
h
]l sfMlsOo ol dhd 33 oMY Zud -
y FSI t, %t | by, e |, % (V’o
1 10 312 376 | 438 | 442 31 -30
{dd
¢l el a dzj| 4 2 <6 1" 390 | 500 - 18 fgg‘O% t-
t A
3 0 112 385 | 500 | - 17 fgc;io"sa 4
1 6 212 374 | 466 - 31 Is . )y
AL A fy edt
R 2 <6 2 379 | 500 - 27 005
V¢ tcOd dzd .
d 3 <6 112 381 | 500 | - 28 fgg‘o,sd g
1 11 6 380 | 434 | 460 34 11
AL 2 <6 2 390 | 500 | - 17 | 1
¢ s Odzd dzd dz| r 500 %
¢ - .
L& e Od dg 3 0 1172 400 | 500 | - 15 fg (;Io‘fu !

12
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] etsH 5dzy J§ dzd 3.10ls OB &

1 6 oL 412 | 500 | - | 20 fgg‘oga !
A R
LC tOd dzO 2 <6 1 414|500 | - | 11| Pl
3 <6 1 416 | 500 | - 9 fg(;'o,;“ !
1 <6 3 432 | 500 | - | 19 25'0% !
i AU g(‘:tGUGqudZZ% [ 2 <6 112 450 | 500 | - 5 fggo% !
3 0 1 447 | 500 | - 4 fg(;io':‘a !
1 0 1v2 420 | 500 | - 8 fg(;lo% !
t ?LB&HJ;’ 9[5 suy| 2 0 0 435 | 500 | - 4 fggoiy !
3 0 0 443 | 500 | - 3 fggo"-u t—

1Z4"



v OB dZ1Y O
Cdzj d3j dzlsdz" 2 MtsmMls©e d MwkzClskztdz | R OttOSCIsjtedmMisdeéd Btee Oc
Ctsdzyd dzlstcOlsts o

wlsj ] d gilsj f j dz

o sdzi § &z dzw

WBOH|  Cj sy 2 N5 OEEEOEd | orpmydd e

]l sfflsQo h (| OS¢ d f)dz flstel S Is o n | fmiso
Cdaf Hdaf Ndaf Sd Oddaf fa fr] ¢
1 83,01/6,03/ 2,56/ 0,52 7.88 0,644 0,732
L4 _ 1 2 81,73/5,78/ 2,56/ 0,50 9,43 0,647 0,730
¢l tsdi3lz G dzj fi

3 80,86/ 5,70/ 2,58 0,48 10,38 0,645 0,726
1 83,18/5,81/1,59| 1,27 8,15 0,656 0,741
KIA cujddH 1 2 82.96/5,70/ 1,45 1,25 8,64 0,660 0,742
3 80,91/557/154, 1,30 | 10,68 0,651 0,731
1 84,74/5,71|2,07| 1,08 6,40 0,674 0,755
A{n ¢csOdzddq r 2 84,52/ 551|2,08 1,09 6,80 0,683 0,760
83,94/5,49/2,13] 1,11 7.33 0,680 0,756

1A



] ttsH 5dzy § dzd 3.11Is OB &

1 85,0 5,46/ 1,80| 0,76 6,98 0,687 0,765

h/ E ¢l tsCtet s 2 84,78/5,12| 1,73| 0,75 7,62 0,702 0,774
3 84,80/ 5,31| 1,74| 0,73 7,42 0,693 0,768

1 88,07,4,87|1,62| 2,07 3,36 0,740 0,804

AN cuoL dizsg [d 2 87,95/5,16| 1,72| 2,04 3,13 0,726 0,794
3 87,59|5,12| 1,73| 2,15 4,31 0,723 0,789

fOLEiL s 1 87,43/ 5,06| 2,40/ 0,30 4,81 0,724 0,794
AN S u 2 87,57/ 4,99| 2,19| 0,24 5,01 0,727 0,797

3 87,10/ 5,00| 2,01| 0,26 5,63 0,723 0,794

9T
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1 d2Oyd ded v Misjfjdzd OtetsdzOlsdudesmisd d ¢
Pedzj 2 dLd3gd dgwe Isfpw  dzj L dzOydlsj dz' dzts, dmn St
dzj dzOydlsj dz' dzts 3 ts © ¢ ) dzgz@ffpléicdzch ds [z tc dzty dids] Ste® R s
[JTuv, ybt ftHlse jtoy HOjIsMm2Y, oc j L tizlsiAs tist©OI O BY O
L jtedzO EZedzv tOL®Bjtesds Bsdzij 0} B RBBS dzf dzf
fesdmMatsHdls Mbkh jMmise jdzdesy Mdedy j dedd Isg § dzt
ZOyodz' dzs?2 MU JJIlsBE JqHdzgzO MIsOHJd d dzlsj dz
dzj szydre ojh jMmlse dmmdzijHkzj 3" 7 kZcdzj?2 oMmj-
dzj L dzOydlsj dz’ dets fso" h Qjlsqw, O dzgO MIsOH W
mMdedy OjIsfmw, ftod 1 Istsdz dzO dz0y O dp'dalids? yigds|QH
dqdzH j € t 86O, bdkh &0 § ZOMisdyd M6t Mdzt
MIsOHdd ddelsj demdo desects S dMmdzj dedvw fJtesdmn:
My jCOjdBsMisd HEs fodzds?2 jj flsjtd.

[ dzw fSHIse j oy H ] dad W MisOH d2 dztsmils d f tot
Is@i3f J tOlskztcdztsdy d dzlsj tco Odzj B " dzd o ff tsdzdz
VEsdz! dz" 2 Ctsdayj dzlstcOIS[214 21 O isE s R0OB | & ¢
Ctozfeg-1 00 Bdz) f =€ of ntdzg @y f tod Jjcets R tcOd
slsCter Iss?2 ff dzsh OHSCj 4 1N IscOmBnrizWe . {f to)S@EDdr @ i)
WjoettOdzy 2013 ¢.; vyjtejL 60 ( Offtcijsdzn)e,Odd
ftesdLoetsHddzdm! sl skl G delisgd drs dasq ffdz§ & ¢ d .
Fecdavtcj Hdadj] Isj s j cOlskztcr otSLHEZR OO Wyl
-1, Ot IsO el ;dz' @303 220z d2ldz

1 IsOB dzdtiytg d 3. HLj2dz"r RSOdc O fiprj torfdgtisf d tsis 51
60, 120 df wis®B0 Efghslsts (dztséts S tsdzyj dzlste Ol © h /

lisBasHd®BEs Sldijlsdls: yst ¢ tfteashl s
dMmy sdz' L 5 Odzdz’'dgOB tste Ols ts te dfftstatts Y " dey feikcfsiyiilzr | dzd
dzj MEsdz! ¢5 6OL dzd yoOe Ismw s fsCOL Olsj dzv a3 ¢
sSlstsBtcOdz" o t©WOL dzd ydetsj o tcj dz3w .
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v OB dZ[1q O
RL 03j dej 8 QL B Odg] Misoa © kedzw h/ k2 Jdpdstdsedf
MesC O jeéts RtcOdzj ded W
_ vtetsC ntOdzj dzgdw, Mlzls
1 sC0OL Olsj dzd
0 60 120 180
(] GOk t, o 390 390 390 389
U to to
’ J t 344 344 344 344
o 5L G ts O dzd W
t, 389 388 386 377
[ S dMmdzj ddelztsfy| e t 1,0 2,0 4,0 12,0
wlsjf jdz
J 04 _ do 272 4.4 8,9 27.3
¢ d fydzj oelzts i)
WP 1,2 1,3 1,4 1,4
vjnadduj msd|A 8,9 8,8 8,8 9,1
% 3 0,78 0,79 0,81 0,80
Vail 29,0 29,0 29,1 29,5
dtojHdzd?2 (15
Slste Oy j dzd ™ | Ro 1,13 1,13 1,11 1,13
%
Vit 88 88 86 84
l ibtesGteOW d|Sv 0 0 0 0
Memis0es (8] [] 10 10 12 15
B dzj 6 Odz dz
feddgimi2), |t 2 2 2 1
(s 10 10 12 15
| &oflssdj s 6| - 11 17 12 16
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0
X 0,78 0,79 0,81 0,80
o 4,31 5,71 6,00 6,17
glsjtj dz
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flstezC skzter
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2)3% %Z‘é ¢ 'CZf gzvté té dz o 0,789 0,788 0,786 0,787
Y )
9JhjMmlse O

O ZOZdL oz v

5] B j cOlskisr
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nOLOC s tsd Msa ® ddz'd dn Mg = e

{jLed 5OIsT
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H O dzdz’ s ¥ lskdsB df. 15 A& Is102s d dopdzt® Is
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thl d M d)) dztz®fls g

oL G SteOdd) d fpfdsisiss, izt iz b
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LS OL™ 9 0Ok ks
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s5CdMmdzj GzadiysHEz ¢)1 sCtesoMitsje b §jtedt
ifisimlse jdedzr 7 Ekfmdztse VR

10 ftjHMOwAjdEdsdslsyjlsdzdots WdSmdtelkj |
ZOyod dzs?2 ¢ MmMlsOudd ddasj dzifd o dztsts & O us@ Isf jnd
¢ dMmdzd dedetslsd d Misg §fJdzed ¢dMmdzi dzdztsmlsd
iMmMbjMmlse jdedzr 7 EMdzsopdM5iC d=E68 Y % OB HED | L
[ O dzdzts § sBMlssWilsj dz Mlsets ModHjlIsj dz' Mise zj k
s¢dMmezj deded ftesatyHjddd fwtsyjmno &) zds
S lfdEss d3r b dzjlzdEpdrte W R dz0 SIS wHIS s 21s j ik o
C sdzj B OO fiH t5u 5252

O dzOdzd L dtelzw Htodo jHjdzde j] o H O , 3 0t
C s dzf) Is Olis'd ,tc ts o B ts difidc &R " dzjzdgdZtsd W R f jtoj A SH
d dzls § dzfd o dats ¢ O y=fSdeOhy dejfizd VY tedf B dzd L d Is § tiz® dafs dadf
Zadzv . ltojHMmisOadw jls ddzsjtejfn MsftsmisOsc
L 2O yddizffi t6OMMudlsOdedetsd Y5 o dzdudds of
sC dffdzs e s k6 dzv .

4 kZyjbtsds Ld&Oyjddw o' atsHO dzjlskzydes o
Fedzw, tOQodetsets 29, 0 @%f s tcdigigisEdapdzd3 Sasp
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h/ k ¢) 5Ctetso MS 5] e fots dizQiBes QusCfifintelrg Bgzdy dzth iz
Emzsodwvar sl dz2OyOdzO Hts HtsMisdy jdedw Istsy
ddzls j defifd o dese s G d Mmdzj dad v .

sOd&dyo 3.
COYjMlso® kedvw h/k ¢l sCtse MC
sls Emdzsed?2 d MsOndd € dMdj da

156 OL Ols j dzg

OBStOlEds] [ Misj Mise j dzdzts |
] 5COL Ol j & J [ 4 ’
0 1 (0] 0 1 (00]
] jedSH OBGBEOIS S
0 232 232 0 172800 | 172800
i3q dz
t s 388 376 -12 | 390 390 0
s | O kZt®
%J %Y t s 307 307 0 344 344 0
t 387 371 -16 | 389 386 -4
{SdMmdzj dAdets ls { e t 1 5,0 +4 1,0 4,0 +3
wilsj g dz ts¢,q do
1,3 7,5 +6,2 | 272 8,9 +6,7
%
WP 1,1 1,4 +0,3 1,2 1,4 +0,2
| _ A 6,4 65 | +01| 89 | 88 | -01
vdondedud M<d?2
St 077 | 0,76 |-0,01| 0,78 | 081 | +0,02
v 28,9 292 | +0,3 | 29,0 | 291 +0,1
gtejHdd2 66( 1,09 | 1,08 |-001| 1,13 | 1,11 | -0,02
slstc Oy j dzd W 9 (
vt 86 88 +2 88 86 -2
_ _ Sv 0 1 +1 0 0 0
b J s te B gORYC df 21 .
fﬂBfﬂlS@S (BJL 12 10 - 10 12 +2
fteddsd md 2) , L 2 1 -1 2 2 0
als 12 11 -1 10 12 +2
_ - 14 24 +10 11 12 +1
] ZOMistsdsj sted 1™
f5COL O j dzd, |p 13 6 -7 15 12 -3
RdZHj Sl t 5¢ ORI 58 18 -40 64 58 -6
RdzH § €M fr]SlSBlFSI 8 1% _5 1 8 15 8 ~ 1
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] csHisdzy Jdzdj IsOB

t, 396 412 +16 401 403 +2
t, S 436 500 +64 435 440 +5
rqazobsoyd» 4 = 472 c c 471 471 0
O tc dalz
a, % 32 20 P12 30 34 +4
b, % 60 C q 62 36 26
cdaf 86,68 850 |1i1,68| 87,79 | 86,34 | 71,45
dat 5,58 546 | -0,12| 531 5,08 70,23
Cdzj d3j dzlsdzr 2 { N® 1,56 1,80 | +024 | 181 1,77 -0,04
gd 0,77 0,76 | -0,01| 0,78 0,81 +0,03
o 5,4 6,98 | +1,58| 4,31 6,00 +1,69
dglsj fJdz Otets
. 0,692 | 0,687 |i0005| 0,713 | 0,715 | +0,002
fMlstczS skzter a
wlsjfjdz ot dz]
ommMsyddtese O¢py 0,773 | 0,766 | io0008| 0,789 | 0,786 | -0,003
9JhjMmlse O

O Z2OdzdL dtelzw H Odzdz" §, H1&d adgtsdy ditsizr § ts dzf ISIC
ylsts ©O0L ddyd bkdvwwsk0? s Glss g daisd’ ¢ dp fzdz
sCqdmdzj dedv (lsj B jcObktc® sCdMmdj ddy, Sh
o dzd Y dzdg©@ R OtcOCIsjtc L d3j dgj dedv dzj S tslstster n

tOLdkdyd] (8SOLOLjdj2 kjoiddyjnSses
L dzj Bj s dese s MsMlsOe O d MkSlsktedeyr 7 R C
Hsfkmlsdks? fsctejh dsmisd ftod st Hj dj ddc

I bt Y] a®lsdiwdfsC®eOClsjcdresyd] Mk
Fedzj2 ftod dzOBGKOstedtsd SCdMmdzi dzdd, tej L
f ZOMmlsduyj MS et Mmhsw fMddL ddzon! & 7 &d;
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JL ) dzj dedzs aliss etz e g h j Mlsoa @ L O
TOB cicOstiedzs? s’ ©COLO&OM: ojf! GO Mt
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3.2 [fwijnjdidd Cddjbduimidn §O0LORI L

lted ©WOMyud i ¢ d dgtssfoyudfSdipdzifdeferOdiziyd s ¢
nd Bdud Ms OW 220Q24] sffL @uyPjls MEstesMmisd n~d
f OOz ster, Bl Cwltster i 1Isd MEttsMmMisd L O
ftew i &3 ddzd CtMmejdzdzr &3 MYsMsetsd Gt H
o4 N jmbwj dfsdad .

1 tsdzt " d dzfls ootO Isd figldij 28]] H[SICESIstster j ftotso SH d d
ftesyj MMO ¢ dMmdzj dedw Zzcdzj 2 ftotsd3r " dzj dzdzts
Elso j toy HyGsstsls, dzO@Y ) z@dad ¢ d ) dzjfdedfsvdzr " dzj dzdzr = ¢
Ctolzf desfisdioe thsefiprj 2 ¢ fesyj MMA@dgd OF f s tp o
Fojdazdyjddjdd ftosHisdydlsj dz desisd oL Od d3tsH
BOMMES2 EZedzv ddasd demMdw dydelzs smw - ddi3dyd f
[Tuv, fdtwdeossHwh s CkABdpREtsniOdE » ¢ B dzj €
Lsd ds, tc O M MifziOUsdclr('a Pis & C d mdzj dzgdvw CO¢C W dL
MsteBydd SdMzctesHO . dzZ0 § o jtorn desisd k¢ dzw

] sdzlz yj dedzr § dzO d&z3qd tcjLEzdz sOIsT (dL d3j
L dzOydlsj dz' datsj mdzed 3 J§ ded § Isj f dztslIsT o€ gd
Mos2Mlse kaedzj2) dz2O0 dzOyYOdz' detiyds o fizls BH dsd = ts] U
oLOddsH j2Miseadd CdMmdzstesH O ¢ dzj o3, 1
dMmMmdzj Hiso Odzd 2, dL da8ly j dzd® onls tseie ' tc @ Estslisjic 52 |
f Otc Odzdzj dz' dzts df3 ftosatsy Hjded d ftesyj Mitsoe
oLOddBsHj2Mlsodwy dzO0 WO diasdz 2 .IsOf j ¢ d Mmdzj c

[ dzw Sty Hjdg ddy ftojoOdzdtelze h j 2 ( dzd c
sCdMmdzj dzgdw EZcedzw B'" dzd o' f sdzdzj dzf tcOfMRAJ Is'
225 . glilsj tfj dz ftoj otcOh jdzdw I[sb jstficth @ b dzvicded
dL o34 daj dad ® i gizf glzdztb MIsHC d z G dzj 2 d 5 du
cOMMudlsr o Odzd o tcj 3w 4 5 dztizts dz® Yy P iz ezt DNy
[225:

ot
ty " 20 (3.7)
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t

ty=—— — , (3.8)
1- 3QL- a()]”" +2@1- a(?)]

t

III :1_ [1_ a([.)]1/3 ! (39)

CHi, -0t ] BB" Godzdsets ol S Oddw T § By ki

fesls] C0dd" f(wusylMned - E6dful e s B ozc] C

odJhjMmlse O, Zydlsr o Ow B IssH], s tcl§ BIF dzj o
~nOtcOCIsjtedL 2] Ismw f 5C0OL Olsj ddj)dz fpls jtfQiydeddzck
Slsdetsmdlsy dz dz" = JHddzd yon .

LicOo dzB@J38 ) (38 (sfdmr o9 O Is ¢ J Is jikischdegddzd
o tidBOA Mtslse jlsMmise j dzdets o dzj " dzj 2 HdW
CAddjug MSEsd3 o dd].

l IsOB3zd G4 ftej HMIsOo dzj dz"¥  sBdzlzyd dedze’ § 1 !
O tBd6. fcdojHjdz ctcOW S, Metslse j Isiso kzs h
(3.7).

v OB dZ81§ O
CCMYyJtod dj dels Odz! dg'd] telOdgQ Jsatia] Wr, L dzO Y J

‘e, &Bdde. ftod wOMYJ I

) sfls@oh | @,

(3.7) (3.8) (3.9)
LLL o111 | 216216 54545,45 6233.76
¢cltosdzedzj iy ’ 1 ,
AL A cojdzdH
VS teOd dzO 0,141 2007,09 39305,56 5728,74
KL A ¢ s OgA
b€ 6O dzO 0,064 | 2765,63 126428,57 8119,27
h/ & ¢l B¢t
LS t5Od &zO 0,062 | 3741,94 165714,29 | 10995,26
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] csHisdzy Jdzdj IsOB

Al AN cuL dzg

L < t6Od &zO 0,044 | 1045455 | 657142,86 30872,48

fOLtdL ¢s

R 0,029 6793,10 656666,67 20102,04
1 tBH e, i

1Mt ] dedz” 2 § & M isjf i dieDdg | natr'e GO 3 € & cz®
3.6 OfftcShmMdideljlsmMy GlttjLSsd §oY Bs2,
By dmMOded® Misifjded ftojotcOn jddw ojihjMmiseO

0,98
0,96 —
0,94 \\
5 0,92 \
= 09
0,88 \
0,86 \
0,84
0,02 0,04 0,06 0,08 0,1 0,12 0,14 0,16
T/

{ dMEzsiss 0o d M d GEwIE(T/n)

[ S sdzded Isj dz' dg &3 Y tsHIse jtoy H jdadj A3 d d5j dz
W dzw s Isfpw tcjLbkd sOIsT s Istso f o0y dJtot
Ctozf degslsd e OLBoatE kg dzv.

]l Ote’ dqtetso Odzd s j Bidic Ok  ts&d ey dzis ¢
dzd L d3j dgdzr = L dz2Oyj dzdi8 - BBE S EBHGdtstigls d Is § 6z
(4 yomo) .

{dLizdz sOIsT dL d3j dzj ded ™ Misy§jded sECdMm
LOoadMmMddiismisd tsls Isj i3f J c@BLter ftoj HMIsOo dzj C

RL GctOWdSeO odHJgs, sloylstsd dzj Istefloydpdme s ts
ftcd Ctbttesdy M tstttsmis! ~ddBdyj MEs2 tj OC
fsorhjdzdid3 Isj k4 | Ol RicdzO( &€ O3 H[22F, 9 1 GizO6 t§ @
Mz yo0] d&OBAdZEHOJjIsMWw BSdZj ] MdzOBOW L O d M
g % d i30.
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s0Cdds SBEOkiE, esBPE, Ykt M steshls:
%O &OyOd ds?2 MsOHdd ddkdlsdebkjlshy §sy,

RMatSHWY dL dte @iisy i szdsSs d@nls ks MHetcisH g
Hw it  BFMOf csdL osHddNY $OC Hdw tj OC

2,3 ac o]
Ko-1 _Tlg% 8 (3.10

g -

CGHUi atej 3" g O EH dzO0v Ctsdzyj dalstcOydmi dzj t
Ctsdayj dzlstcOydwv dzj sCdmdzj dedetsets kZedzv o Istsy

2,3 OOd
R dzd %4“7*§T_7F" 311)
¢

G HY o toj B3 Mdzj ddgiftdemisj § j dz ©CdMdzj dedesdsd &
imsyfjdr ©sCdMdzj dedesmisd kZedzv o Issyscd 1,

budlsr 90w tsBh jfitedde Ists| dgakij diaff), kzqleds 2 o
Mz dz" &3 f tesyJ Mmsds, Colsster 2 o Cdzt yoOjls
OHMBBdictso Odzdzetse s CdmMzstesHO M [J o d oL
co¢ m [ v, sO¢ [2B8], HEEBEH YN HEBAdEROAIST 0
slstej t2C @ BIJI). ftesdL otsHdddzihy 5 Wtttz dzOd

kio= ~ 1 (3.12)

TE-G {CG_CE:]

i JUi o o) &% d Mdzj degfd'ti sdzd U Mise 5 § (b Sasj O Iwas o
IS UXSfigEi d e SH dZOW Ctsdzgyd delsteOydw toj Ocdtelze h j
R dzd

{lﬂﬂ—diJz:]
T':100_do,1]{{100_da,1]_{100_d1,2]}’

ki, = (3.13)
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cHF o toj &3 toj OGidndddl dBd dis ¢ d M dzj dedets Iy bbdds 2 ¢ dzv
MsjfJjdz CdmMdz) tezBnisd EZedzv o Iy

1 d2Q dzd W € 5dzfy s O tets s ST ipls f28f v d ffdz H &
ftcJ HMIsOo dzj3.dZ o IsOB dz.

ltesOdzOdzd L dqteso Oor D digdz™ fdzts fig @ @slef s o Ols
o J dzd undzqd Jdgdzd d3d sOd@ZsteW dL dzO0 EZcodih 2 f jnt€ dst
fMis Ondofz] lskztfts) @ffgtlsi L Edz sOIsT HOdzdzse s dMmMmdz] +
BEJtedOdz" , L dztsy j2dpds" JIS@S B FE OB B dz) dets, Yls
s¢ dMmdzd dzed W ftcdtectsH dz" n G dzj 2 fsor hOjlsfw
o4 jmMmPBoamlsOHdd ddalsj demdoe detse s € d ) dzjOddalsw
fesyj MmO ¢ digdddd "Bodedd® v | e, T D6 DS Mdf &3t
clue.

v OB dAf1Y O
1 d2O0yd dedw CtsdzisOdzls MEtstesMmisy 2 1 tot
k0-1; k1-21

) 5fls@oh ¢ 015 ¢ )
me oot d ’[ Gtz | ()
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bilsOdzs o dzj dets, ybts fttd G§oHEslssaC)] fEBE
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MH jty Odzedj o dzj?2 yYyomisd, & z@Gligm @z € t loff dzts
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oMmMi2 odHddBsMIsd, HOdzgdes] tBMlsswisj dzv Mise s
MlsOHdd ts¢dMmdzj dedvw Eedzj 2, SCBEHO sy M
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BOIs ] BOIsggPmezf fzgdv HAzW HOdzdz" n3.18)0o d Md d3ts M |

6
= &% 5 ——
B = /
S 5= 4
R
D o 3
g g
O ¥ 9
= °E
o =~
= Q<
o % IC) 0 T T T T T T T T T 1
Z 5 = 20 22 24 26 28 30 32 34 36 38 40
Q.
MoE A Brixon neTyunx BemecTs V9L, %
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v OB dZ818 O
[ Olj BOBdUiMEd) EOo Hpdijlt Odzl®d d MY BE B d
s¢Cdmdzy dzgdw s Misy f jded B SOdstew d

4 lsOH _ ssWHY yd
| 1 BB . o
ftetsyy Il dH EttOodzj dzd [H J Is] te dzq

ztc Oo oz )
¢ d fydz R
3.14 koi1= 0,253310* V**-4,386710* 98,3

1
3.15 koi1= -6,057610" R,+9,427110" 828
3.16 k2 =-0,137510" V**4+5,62810" 66,4

2
3.17 kyi» = 3,765710" R-2,303210" 915

1 ftocde JH | deer 0B olz tdsOpBddg. dzd W oz sy dets 6 C
MCstsmlsd ftosyj MO S dmdj ddY kcedj2 ©OL
litBoiBH] B Glsdj IS8 93 dL G ls &0 2@ s @d g
sCqdmdzj ded™ GedfMmklsflsokjls covf Toh D8 & Ists
csteOMmdzr 2 1 tctsHE. 1 5 dzOh j sz dzdzj dzd © H
ftow ssdzd dgj 2 dzk L Qo dMd ssfls: , OC ¢ OC (M-
MH jty Odzdjd3 ddzj elsddzdls©® (63 %) . R~ tSH
Zlseo j 6 HOIs! | Ybsts el Opafrd uj dadzg3iz" s p L j dz
Codif sdzj dzlstse o bkedzj ftedoeotsHdls ¢ fmdedy j dad
Clstsls o' osH MBEdOMEjIsfw M &GdRbdd j &, o ded ¥
MH j o)y OdzgdwY MEBdRE Glssh Os h dn d@BOYJjteOdzse ¢
[ 0dz0 tyfagd @ o4 dzj ccdH) Oftsefg PMIG@ < df
h/E ¢l SClsOmUEke Codnlsodsr MCstshlsd
ROYOd dzs?2 Ml OHdd sl o wieds-QEds 3 .0 s+ d dzf
1 IsOB diff tc 39. j1H9] dz' H Odzdz" § , d MY tsdz' I AGedzldd o
M stesmisj2 fesyj MMO sCdfdj ddY o &OB SOk
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v OB dZd yoO 3

tOMmMyd s SCdzmlsOdzls MEstesMmisy 2 Cdmdzd
dMisiMmlse jdedzr = bEMmazse dW n
1 jtod tsH 1 sCOL Ols s tsdzfnls O i
ldn ¢ dMm dzOy O dz! ¢ misj dzd M stesmis d
Isj &3 j eBIs MisOH dd ¢ dmdzj deelzl sCdmdzy dz
¢ d mdzl) dzc] doso do. koii, d5q dz
J 0" Isdzts
ftotsd3 h dzj 172800 2,2 8,9 0,0041-1¢
7,3
[ OBBtOIsf
232 1,3 7,5 2,7933-1¢
140
4 56 dzO m dzfs [ 223 Md issmls MEssmisd tcJ C
9" OY OjUsofipyj ddrftg &3 ¢ tetcj ded 2O, Cobtstetsj o
dqad dIs odH:
dink  Eg
= o (3.18)
O 9 ddzlsj ctcOdz! dets?2 W tsted3zy
kz_irz_ri
ky E,ER( T,T, ), (3.19)
Eq
lgk =— g T CONSE, (3.20)
Eg
k =kye rr, (3.21)
'YtojHdvw B jeOkzO 9 Ikjyjddj 4 dBjmwyjoe
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GHX - fsfistswdedzOW  (ftej Hi & MY tsdajBdey i Qleg tas 2
OCIkdoOydd (tShYjtedd3j dels Odzk, dfOk - € dzdelsls @ tzls
MestsMisd tj O yddT,dTs & - clsq L o] A0 IsfzdiPnts W dzdzO

RfMA® dL ftedeojHjdder n Whtedkzdz, { dzgjtecd
FPedzw h/ k2 ¢l tStesoamitsje o-14q Wls jacdifEhzjd Isls p
mMdzj HzeE h dd3 tsBLOL t503:

| 2.3038.3144131528045 , 2793310~

E,= lg = 47 4/l /MONE. (3.22)

413,15—280.45 0,0041-10™%

) sOBdz. ftcdo0 20 j dg L dzOyj dzed W d, 1 dzP tc Cle[@¢
ftoj HI SMY Sdzj dzyd Odz! dz" = Bdesy dlsj dzj 2, qwOMM
zOB st Ols s tc dz'-frtc Hd3" B dzjdsigedsts 8 W =~ .

v OB dZd yoO 3

1 &20yj dzedw L dzjteedd OSIsdeOydd d g HLS

I dH BSdmdzj [t tejHL CMYGdaj| Cdaj e dW OF
(j &3 j Qs gdatsy d ke dzel3d B, Cr X/ B

" Istflasts 3" b dzj da 266,0
g sflasts ds d 474

[ OB Ol 6 dts 267,8

[BMEyHjdd] (bdzyj dd - tjLbzd SOkts f

33/ OB tstcOlsstcdz | CBCMBoaOdedww EZetsdzt dzn 7= h
ZyQfiglsls sS¢dmdzj dedz” » kG dzj 2

1T dzd ftetso jHJ der Codsf dzg S mdzr 4§ dMMmdzd HESo
Misjtfjded CdMdzj dedetsmisd, 78ML:ROLH jodzjhdaflZsl® O At t
CsCMseo Odzdy dzO C Oyj MERERNY sz yOj idscts € 56

1 tc @E]KOB 237 f ¢ OLtOsaR), iy lstst dffndzy dedw 2«
BOtesSC d d3 MststetsyHjded?2 © yJj dztsd3 dH j dzls dn
ZOyodz' dzlze , = dzis§ dendzy defe  dl  difeiyr Lhdj dzjw .4 L
OB stcOIststcdz" 1 CBECMsoOded?2 dMYyf sdz' L s Odzd M
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stej » Lktotso pajedsts sWd Mdadzj 5C d Mdzj dede” § ( dMats
ZOYoOdz dzz¥ MlsOHds S dmdzj dzdw (1) d ftetsh
(2. 1 &z EZOBtKOd R (sCMso OdZdRIls Os8AEZO  f
Mstise | Ismigte jzif dz0tej Miztemdets Bz O s dpiig] frirfesdr
LOatsHises ULV SCtOddzs .

] MmtsmisOs HOdedets?2 hdalse oRnBHdd&s
clidBBzetsd Mjtwwodme d AJA cujdzdHBe MG OW
¢ s Odzd dzd dzn € OW e, 20 % C(sCMsetet kZedzw h/
Ctdzyj dzZstcOlstse A [ A culL disod)S @Oe to [ LD © to
(BOWGEO ¢csul e) .

zdAalkO 90t. 1 fishlssy O kzfdz) &) s G Is T
o ¢ dzs YyOdzd Fetsdz dzr | Ctsdzyj dzlstc OlsT cOL dz
[CdMmdzj dzdzr BB ke dzw 3 § sSczdetsfyls! ¥ L Odgj dzW dzc
{sLgtRr BBSHj Zdtese Ols! &BOSMd BOd! dzsj EZREH'
d ¢s¢mMO fted oo j Hjd=d hfldsidyy tsdae] diEsCtsopf) digizdzts

) Is OB dz. 3.22 ftwde jH]ds Isj m dztsdzts e d U4
hdrls. ¢dzOdzdL qtekzY HOddr j IsOBd. 9%.j2A7 dzd
Fetsdz dzgzs hdrbk Cdmdzjdzde 7 kEedzj 2 Wdod it
0, 785 HOS 800,27 8i/sdlz’ detsfyls! , MtsHjtey Odzdj tsBF
ojhjmlss o dMMdzjHiseo Odedzr 7 kcetsdz dzf 7 h dals

lojnjddj odfddjrdeilr n 56 s sdzj dzlsse  ff o
My jcoOshj2 Mismsedtshmisd 5 {860 M 52 HES

J Is OB dz2Bytfjtcdd j H j dz' HOdzdz -9 W L€ d A dzGrfig ldsd:
sfrlsd a ketsd dz 27 hdrl, dL Stltster a fidjt

Vedzd Hdzw SBCMsoOdd?2 S dMaw ezdePsHRZEEA L, dL dsy j dedzts
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st sdzj dzls dF 2 iy Gh ZetSdz dz = hdals
]l OtcdOdzls Eetsdz! dets?2 h drlst
1 sMmls©eah dq [ OteC

1 2 3 4 5 6 7 8 9 10 | 11

] esd3lz G ¢
11 Qt ® | 10 10 10, 10 10 10 10 10 | 10 | 10 | 10

A

AlAn cuj dzdH
| 10 10 10, 10 10 10 10 10 | 10 | 10 | 10

LG teOd dzO

AL A O dzd ¢z
{ 6 ° q gad r 40 40 40 40, 40, 40 40 40 | 40 | 40 | 40

LCtOd dzO

h/ 2 ¢l tsClets
S 20 20 20 20 20 20 20, | 20 | 20| 20 | 20

LCtOd dzO

Al AN cuL dzfso]
[ 4 10 10 10 10 10 10 10 | 10, | 10, | 10 | 10

LG teOd dzO

t OLtejL ¢St
; S 1 10 10 10 10 10 10 10 10 | 10 | 10, | 16,

A

W dy daff BH S8 fsL dZOYOj s fls OHd® Y B& Gd@ssgding o tesc s 5§ d fdzj dzd w

514}



v OB dZ29 O

vjndzsdzse o sRHEH) O frlsdr n ketsd dFr » hdnls
_ _ Ofmr ¢ dzO RdzH J €
] Otcd Odzls v mddud Mt d2 OdOddL t}dztfsnlsgztsfn t 560,

WP A si % Vo s /° o3 RI
1 1,6 7,6 1,02 28,5 30,8 0,785 52
2 1,8 7,8 1,03 28,6 31,0 0,791 39
3 1,8 7,7 1,02 28,6 31,0 0,792 29
4 1,6 7,5 0,9 28,2 30,5 0,794 28
5 2,0 7,6 1,00 28,3 30,6 0,802 21
6 1,7 7,5 1,05 28,6 30,9 0,791 44
7 1,9 7.8 1,04 28,7 31,1 0,7% 30
8 1,6 7,6 1,05 28,5 30,9 0,789 46
9 1,8 7,7 1,02 28,7 31,0 0,79 44
10 1,8 7,4 1,01 29,0 31,3 0,783 46
11 1,8 7,4 1,05 28,8 31,1 0,70 40

orT
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Mo s2fMlso © Y Isdzr o

v OB dZ8f28 O

G tsdz' dz" -

) ZOMs s Istkd

RdzH J € Mo

aZii? ftsC OL Olsj dzd| oMt zydo [ qaokoudy pteddnds |
n Y FSI ty, Y ty , o ty, o a, % b, %
1 23 14 6 388 438 462 26 43
2 23 13 3 389 500 - 24 f?s)lo.o AU‘
3 26 11 3 391 500 - 28 u. )
4 26 10 3 398 500 - 26 f?;io'o AI{
5 31 7 2 389 500 - 18 - ,U
500 A
6 25 11 4 393 445 465 25 -24
7 29 10 3 393 462 - 20 u. )
8 21 12 4 388 438 469 26 -13
9 25 11 3% 392 439 470 27 -12
10 24 11 5 390 442 469 28 -16
11 21 10 A5 393 446 471 27 -9

" d

YT

]
]



148
ftedotsHdls € Mmdady jdeds Istsdzh ddg'  d&®IIsdfdzd
dqdzH j MO Mo tsB tsH dzts ¢ 5 5-2 ) tfj fmtfuytd p HOoatf J¥ dzdEO W6 1 |
{HdB-p el Isj di3f j tecOUsjdaiizGo@ ddyy’ § dzOMmisd ud M&
e sdz dz" n h drls ftcd 99 jHJddd ) dzd n
o jddyds O] Is3B398fH ,3 8B IsijsiZf j tOlskztc® dPS Mmc
ofsL teOfls O j4BI56P™4.3 8 H S

ud BY § t6Ols Iz to Odztsdy @S ftef AFPteiafcfa j dggdaz” § Isfpw  tsls
469471 Hdzwv hdals, sCOLroOshdn wWOMh dts,
fted o9 jHjddd BSdMmdzj dede’ 7 kZcedzj2 Mmkh jmls
ostsBh | .
v OB dZ8[24 O
Cdzj o3j dzlsdz” 2 MsMisOs tsfrilsdr i kats

Cdzj 3 delsdzr 2 MsmisOo,
] @d Odzls

cdat pdaf N N 0L
1 86,10 5,62 1,97 1,02 5,29
2 85,96 5,60 2,00 1,03 5,41
3 85,56 5,57 1,97 1,02 5,88
4 85,25 5,55 1,97 0,9 6,24
5 85,06 5,49 1,97 1,00 6,48
6 85,75 5,58 1,96 1,05 5,66
7 85,55 5,55 1,95 1,04 591
8 85,86 5,60 1,97 1,06 5,52
9 85,86 5,59 1,96 1,02 5,57
10 85,86 5,61 1,96 1,01 5,56
11 85,76 5,61 1,97 1,05 5,61
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lt6j HiNlsOo dzj dzdz’ ) s OB dz. 3.24 H O
ModHjlIsjdz Miselz¥ Is, Yybsts dmftsd L seOdedj o
f edrededs ¢ Mded x J dzd ¥ ] fiptis jOtc X i dz§ © -8K06 diy
9 BHBKBH O M -55,,6612 dH Sz 95, AP PLated s CErizistcts H
5416, 48 %. dBHjtyOddj OLBISO d tBh j2 MM,

1 8¢ 0OL Ol dzddzs g6 d Mdrjtdz Is dz' = hdnls, s
fJtedip®EddB d&JlstsH Sdy v VB LR01MY tefdt® j B dar
Is © B dZ&[24.J

v OB dZ8f2§ O
1 sCOL Oy dzd &Y hzfulzdesgls dz' dzr = h

. wisjfjdz| & dMmdzj dzdzts
I'otdqg [ ¢dMmdzj dac _
¢ d Mdzj dadz Jfoeuv 830
h drlst of, S
do, % l Sy %
1 1,0 1,9 0
2 1,0 2,4 0
3 2,0 4,9 0
4 3’0 715 O
5 17,0 53,1 8
6 4,0 7,4 0
7 6,0 9,9 6
3 2,0 3,4 0
9 3,0 5,2 0
10 1,0 2,4 0
11 1,0 2,7 0

RMatsHY dL ftcdo BRSjHdpdzdd ~9 I3@pdizts € tsd
Ylsts Hgozifj o hdnlk CdMmdzj dzdzr 7 k6 tsd dz
fMzh j Mise j dedets iz gL oBj dzj ded ¥ € d fdzj dedets iyls d
A{An csOkzddddnmcowve) d 7 (20 % Sdfhmd
o Otcd Odzls On . [gf) d fijdzjindzd2ts fiflslko, (1T , 1 <] iffdgg drzoEtstEL
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(d) - 53,1 d 9, 9 %. HBslse j IsMmise J dedzts
filtecsetcOWdyud MSddz dBilssHtsds 1SOC Y J ZHOd
Petsdz dzke hdrlk CdMmdzj dedzr = BEedzi 2, O (dc
8 d 6 %. r dzv  tsmis @dg' dg' ¢ el tdzfiBdplésts © hdzf d
6 % ,fisj  j dz s¢CdMmdzd degdzsmisd Hdzvts + HJH A Al
revuv 7611:2014 dJig& % s v 8930
RLOd dzgj dzd J Isd -~ dztsdzsG ¢ Uzl dAs dizls ¢ 5 o B)Isiipls & ¢
"drl M EZuyOMmbdj B3 by ddgtsdzdf - d Lzdgjdafzi? dzd ¢
CsCmMO d ~rddidud MSdr ([lic@R2dr.C Ist€aslstiesl Bts @
&ZO -2 0 zOB B OIsstcdzs?2 § jJYG €BGCdzd o & O BB &k
sfteJHJdzjddY 9" asHO ~dBJUJIERSd~ JSHIESL
v OB dZ8f26 O
lITatH mndBdyudi Meédr HftosHEZCIB CBCMse Odzd

| o T AitH SadBduyuimMSdr fLsHECS
hdRlslssquds(® Blu H | NHy | HS|CO (1 of g g L oL

B J dzl +f sls

1 75,42 3,99 | 1,18 | 0,55 |0,40/0,33]0,53| 3,70 | 13,90
2 7531| 3,94 | 1,17 | 0,53|0,40/0,30|0,56| 3,72 | 14,07
3 75,13 3,90 | 1,15 | 0,52 |0,41/0,25|0,58| 3,80 | 14,26
4 74,67| 3,86 | 1,12 | 0,54 |0,41/0,29]0,60] 3,85 | 14,66
5 7472 3,71 | 1,10 | 0,52 |0,43/0,25|0,64| 3,88 | 14,75
6 75,08/ 3,87 | 1,14 | 0,53|0,42/0,28/ 0,58 380 | 14,0
7 7516| 3,84 | 1,12 | 0,51 |0,39]0,25|0,60| 3,82 | 1431
8 75,25] 3,91 | 1,16 | 0,54 |0,40/0,29|0,54| 3,76 | 14,15
9 7527| 3,90 | 1,15 | 0,53|0,39/0,25|0,56| 3,78 | 14,17
10 | 74,99 3,98 | 1,17 | 0,54 0,40/ 0,27| 0,55 3,74 | 14,36
11 | 74,90 3,96 | 1,16 | 0,54 |0,40|0,26|0,56] 3,75 | 14,47

RM sdz! L s9 Odzd j ¢ d fMmdzj dadzr = Arpore]j 32 j dzef ©
o' NEHIPsdzr , BjdL kO d dajftjHjd dF & kcd
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bedzj Cdmdzsets cOLO, fdesc]dslsdyj M2 o
ImAasH ¢8¢MO dL hdrl f kyoshldigos st Sod fitedd)
Isd deH § deyds € fydedy  dzd ® .

I koB@&Ayfjittdeo jHjd tojLbkd 5OT OB
s lsdy 7 h"YEI OB SeOlsstodzs? §J UL L M dells
dLoO jMisdes?2 59 IstsH S J |

v OB dZ8f2y O

s Oy MEEEstc OO sdL ' lsd & k¢td

| O8G0 Jrats]l vjimdduimMSdd [ jnOdedyyf

¢ 56 ths(;fr] d % ) ftetsydetsfls
19 % A St % ) o5 R 10
1 74,4 10,2 | 0,87 0,9 93,3 5,6
2 74,5 10,5 | 0,84 1,1 91,7 6,2
3 74,8 10,3 | 0,83 0,7 91,0 7,5
4 75,5 9,9 0,83 0,6 90,0 6,5
5 74,8 10,2 | 0,82 0,7 79,0 19,4
6 75,0 10,0 | 0,86 0,5 92,9 6,0
7 75,2 10,4 | 0,85 0,4 91,8 6,1
8 74,8 10,2 | 0,86 0,6 93,0 5,7
9 74,6 10,3 | 0,82 0,7 92,4 6,1
10 74,8 9,9 0,81 0,6 92,8 5,7
11 74,4 100 | 0,84 | 07 92,6 5,9

[ Odzdz' | BOB&OL T 908 Is, Ykt L sdz' dagsfgis |,
d o' AtsH dzj Is bdu B dztaty jhge ifle=s Mse  § ©OC Is.d U j
l T asH CCMO CdzijBdzjlsmw dzj L dzOydlsj dz' dats.

1 5COL Olsj dzd B ~ Odzdfuy TRFEsR10) 1 6t itz MG diz
dzOB tstc O lsesQetet@seid dzj ¢ U MRZIndZH N O8 Isfpw fted MY
hdgrisgzw ©©OUAE % Yy dodsets zeodv, ftetsh jHbhj
s¢dfdj dzdv (9 Ot. 5)



152

O ZOdzdL oz w HBMRZ | d Is@esk.OL Olsjdzd €O
e tsdzi dzr m hdgrls (IlsOB dz. 3.23), Bts ) dzts
LOoadmd d3tsmlis .

o dzd ¥ § dzqd J Mmy4scoO)dBshisd, d dzr(f © @@zd v
BOCMd BOd desets twOMh-fegzded Y MY ¢ @AY DY
t 56O o e tsdz: dz" m hdrlsOr, MsH j oy O d~A
ZrlzHh jdzde ftetsydesMmisdzr » = Otc OSUsy s d MasedSH t
hdolskz 40 % Y dtdsets bEcdv sKjnrh jcEsso dif
ddzls j demdo detsects sC dMdzj dedw, fHtdoatsHdIls € MMmc
hdnralsr mM 14 Wt 7 33, gqdzh § $ MO Mo tsB BH
BOC Md BOdz! desets teOMh Jtejdzedwy M 43 HE 0 %,
HS 21 JH. d, bBBEbb jKilke jf dedzsdes§lsd ¢ tsd
fsCOLOMHAI3 )13 HEM79, 6 Ms BRI, 4 %.

 Odz@j BEC O o dzdwdzedw o909 jHJdzdW ) hdnrls
sCdMmdzj dedzr = EZcedzj 2 tOL dets?2 MIsI2BY ted o 34 Js&
o4 dzd yfftdzsc detsL d iz gz €z Oyj Mlso © CsC MOt
Fetsdzt dgz hdrlskz 10 % ¢ dfndidgdeOdsss ok df dz'd3

1 Ofteddzj e, HdzvW EkZetdz dzgsets Ctdzyj dzlstcOls
dqLdi3j dzaj dzedj HsCOLOLjdzj2 COyjMmlsoaO® d or At
4, sO¢ ¢CJjOC j dayOmisd drlsy MsMls 0o dzv dzts 4
Ctsi3f tsdzj dzls sod dzOdedp zd czff € dzO 2.

[ Odedz" § 3. I2Bs dpo dH j Isj dz' Misekzs Is, yYlsts 99
BOtesS |, r, s, [ d sue1, fHtshjuhdns c
dzde s MisOHMY o dHfsldsy BEC Mdzy dedw HtedotsHdlIs
ftesydesmisd StCMO, Edigide hjdedte o' atsHO M

1 iSBratsHdBs Glsdilsdls! | ylsts § sdzzyg dz
ftesydesmlsdey 7 S OOCkjtedmsdS SBCMO dgj W
f sCOL "dedOs Is Isj dzgH J dzyd ¥ dL d3d dz dzed v .



v OB dZ828 O

RL &3] def @dljj iflsod® R sHO ftosHEZS a8 Mzo PHzgfdzdd o hdrlkz 10
sCdmdzy dzdztsmis d

RL d3d dzad

o . _ _ . &34 » Odzd
HISsOH RL®j dzj dzdj ©" anSHO ~"dddyd MSd
1 smMis@oh d{[ Ot tsC d fi resyds]
) |
s Is dz.
dzd w 5
] OL
sClums| ¥ ©Y Hs | co, ] R

o a3 5 | daL 2 IZCIIICMUISISJ 25 10

J ] [« tetsd3lz ¢ dzp,1 1 10,07|70,63| 10,42 |1i455| 2,83 0,27 0,61 10,86 | 5,36
Al AN cujdzdHTt 1 2 10,19 | 711,13 | 11,27 |112,12| 4,72 1,35 1,29 11,23 | 16,96
£ ® e 1 10,25/10,81| 11,27 | i13,03| 3,30 1,00 1,37 10,88 | 4,02

A daddziz r
¢ 2 10,2311, 75| 1169 | i6,06| 5,19 1,22 1,53 13,83 | 61,61
1 10,23 171,50 711,69 1758 | 4,72 1,35 1,44 10,21 | 3,57
h/ & ¢l Sty s

2 10,171711,88| 12,54 |i12,12| 6,60 1,62 1,47 10,80 | 4,46

1 70,23| -2,01| -1,69 |-12,12| 1,19 1,62 1,80 -0,32 | 1,79

Al AN dzspMECQ [ d

2 -0,20 | -2,26 | -2,54 |-24,24| 57 2,16 1,94 -0,96 | 8,93

_ 1 -0,57 | -0,25| -0,85 |-18,18| 3,77 1,08 3,31 -0,54 | 1,79

f OLteJ L ¢St s u

2 -0,69| -0,75| -1,70 |-21,21| 5,66 1,35 4,10 -0,75 | 5,36
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1 8 HOdgdZBd3{B3Y |dGipzts 0 dzj dzts, Yalsjtsh | fiffidt@ @ L
fsizzyj dzdztsets  dL  1sE Qin@f dapide & L HAzjclsdiv? o3 dz' "
yqedzdyiméd todzddi3itcdL so Odgdzese s ke dzj tesH O
d Btsdzjj or MsC B2 tj OCIsdo desfyls & .

v OS¢ C0O0C¢ ¢ dhdddd O REhBOkEE] 2 st Ml
AnzHh dJ Emdzse dw Hdzv toB toPd 589 Offfzg v o ddgjde" =W
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o ydmdzj des L dz@Wpdifijp OU { deleta j dédss @ eddz.
tcj ¢ dzO 3] dzls cptc SlodPidasA 7, tesdsdjdatsd WC 5 dzifls Ols 6 s

dzj IRdedd L dazded? 4§ jtedtsH' , te@ifgdls@d®d da
(Ctetsd3j U Hdzw oz codgvis ddgQitg Celefis gk vedzts to 3O Is d o dz'
v OB dzd yO
JjHjd dF 2 fesS NwOdy dzdY bkcedzj?2 tOL dzg
9 tcj dzw
0 s 0dz
| ZOW) ] S OL Olsj dw L Omhud
. ftoj HJdz' dgr 2
bedvw, Mosks jlshlse ks _ T
[ Ok¢ (dzjlsdzj j/ L g
/1 @ZOYOd dzs?2 §& MlsOH( " 6 0 dajlitad 2 I
¢ d ) dzdoleg) v | mEE
1 1 17,36 15/63
2 r 8,60 67/72
3 s 7,10 39/67
4 {# 8,55 27/61

10 tdfm. 4.4 ftedejHjdr ctOVWdydmédy
nOdzj dzdY bkcEdzj?2 o dzjlsdzij J Lodsidz S oidas
sC dfdzj deq v .

LoV dud MEdd LOsadmddsmisd, ftejHMIsOscC
btcOo dzj dedw a3 (4. 8) d (4.9), SC&bc¥&WE
(L Oo dfd dts s, j R 7,858@padE s o j Isfls o j dzdats :

—dzj sdzj j o tej dgw
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T=15,0127- (K- 10-%)-0-661 (4.9)

-Ldd3dzj § ot A3V

T =54,203- (K-1074)~0052, (4.9)
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t dMizdets§ 0% .d4nd d3ts fry lsolpts ciftds jimig =€ © AU Oalzj dizf I8 dz
Ldddzj j otej dgw tsls o j dzd yd dz@ € tsdzfyls O dzls
fddg hi] L dzOud ded J Ci VW dydd dzls©

sfdMmr a0sh jes LOoadmMddismis! tojHJdz dets@ts

CsdzMis Odzls T M ¢ s to ffdsdddzj 5 dofifaljdgad Wis lote Oy O j Is

gL d3j daj ded™w HtojHjdzt desegts MiesC O RteOdzj dad

ModHilsjd Msalzjls d d&dde "jd LdOydddj Ml

S .

RMABHY dL bets, yYybt ¢0¢ ¢ OVDds

C tsdz$ toj B dztizg 2 oLOddisMew L Odz ftcj HMIsO8 ¢
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syjdedls! LOadmddssiis: ftjHjd dsets Mt
BilsORsEY L BO.

10 tdf. 4.5 fdojHjdd CcwoOWdujmsd,j
- tcOdzj dzd v Zzcdzj 2 ) dzj Is dzj 4 d L ddgdeid3o, ¢
9T Oy jdedzs? S OLOIjdzjds of CsHO dzj skzyd -
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© / ® Nleto
v / ¢ \ M 3vma
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‘(Vdaf‘ %%

t dMkzdets§ Od B BsMis: GojHjd dsets Mese O
L dd3dzj § otej A3V sls flsj fVfWed 5§ s OBt

LoV dud MEdd L Osd mdaiemisizd tofdid). H fids. O, c
bieOodsj dedW dsd (4.10) d (4.11),Ccl€tse W

(LOasdMmd d3sts fr88, § 299248 pt=ig Is 0 j IsMls o j dzdats :
~dzj Isdz § 0 te dg

T = —0,4485 - (Vdaf )2 +26,263-V4af — 32288 (4.10
-L dd3dzd 4 ot BV

T=-0,1033- (vdﬂf)2 +6,2377-V4f — 2251 (4.11)
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1 sdzzyj dedz” | U @aodfdf®eMmlszd tedfm. 4.5
fsLotsdzvs s 5 HOdzdzr d3 L dzOyj dzd 2 9" A BBH
fted HY dz! dz" 2 Mtc =S ted b6 @etlz§ dzd Wiz ¢ Czts | f tdsy S H

MestesMls j gfs ¢ dMmdzj dad W toj LGS o j dz
ddzlsj dzeido detsects tsCdMmdzi dgdw) M Msslse jIsMmise
Mo 2 Mise .

¢ dz0 dzd L CteOW dyd MS dn L Qo dMmMd dssMmis j 2
Yd &z MssBtcOL dzts HdW W toj dey ( teldg alffley:  kictezj R ¢
d Ldd3dzjj otjB" o LOsadMmddsmisd ils ojd
smdzseo | EMlsOdetse dzj dzdztse s teOL dzd ydvw L dzOyJ ¢

4. 2 RL d3J dzj dzd jo W uf ©aPdnls dinpdias? fmls o e dzj :
¢ dMmdzj ded v

rdzv dLizud dd¥ o daedddcdE nd e d bz fifp s 2Bl ¢
Fcdzj 2 o Isd ud dzd J dr Ho&zdljd dtsects RO
Eidzse dw A ) dzd Is dzd 2 d L d o3dzd 2 fJjtodBHT
ftcdo jHjdedzr | ©® IsOBdz. 4. 2. ltd 1 Itd3, M
BOwtsC s Is tzd @ eimtscfizk fip dz' s o § dzd yd dzOdsd  Is
fMdzsw, HOdzdetsy dL d3j dzgj dedj twWOMMuyudlis" o Odzts !

10 tdfgd. 74 . btcd o j H j dz CteOW dyd MSdyJ
M4 COJdtsMmisd (o BldtsmdIlsy dz2 dzr = f tetsyj dzls
dr rtOdzj dzd W .

¢ dzO dzd L CteOW dyd MS dn L Qo d Md d3ts M Is4j72 ,
ftsC OL Odz, Yylsts tsdzed ftoj HMisOQodzw e Is MmMtsB ts2
Fedzj 2 ®lsHjdzt dz" » BOtesS. 1 d&BiMmisy M Isj d3
stsdh ddzr f dzOfisef yy B6 s By s Mt O
tsOfO. 10 fjwesd {OfJ {ifsidinG (s 2t
ftiedyd @3 ¢ O¢ o dzjlsdzd?2, I1sO¢C d o L d d3dzd?
fesyd M Mmdedy J ded™ MY Jj < OJ @IsMmisd L Od3d Hdz¥ J
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BOtesS o Lddgdzei J otej ZY © L Ooadmd d3sm
15 dedP® o3 tw@dhsizd Y [ dedd MY j ¢ OJ d@3sMmisd dzO

B¢ dMmdzj ded¥ 81 Wihde" jIsfw dL d3j daj dedJ 5 § o
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fsH Hj2Msadj 3 MbteBdteso Odzgdesets € dMmdztstet
rEuh OB Isfmyw Zmdztse dw oLOdhisHj2Mseadvwdr 2
Hi MistelzC ydd -eew L Cxddy) Isfigf tafigiisists v dzd d .

RLM3Jdzgj dzdy GBojtwermndetsMmisde” = Moaws2Mmlses [kc
B' dzts f GSHIse jtey Hj dzgs 3 sSsHEsd3 W dzZslsOydd,
mMots2MmMlse e jtrndinlsd yoOmlsdy ke dzv

ANdzslsOyde ftese sH J dzd twaks@fcf Gidd O], dgOF ts
Motslsdzegh pdef zdz? fj o jdeHts] : YdHEt] = 1:

RMMdzj Hiso Odzd z ¢ s dz! zOd ¢ d d3d3, Gstés istfs dptof
tcOL dzd yde" § fJtedBHT J et AteOdzj dzd W . td Ll
Cdzyj dzlstcOIsO  rotmMisse) ftwdeojHjdzm o IsC

v OB dzd yO
RLABjdzj dedd Wslsdtekzj &3tsMmisd ke dzw
ftod jet & dMmdzj dzd d

stotsC 7 te( stsdzyd dzlstc O s mo sfyls T
MzlsSCd| I atsH, A% % Il atsH,] AY%
0 87,72 6,5 12,28 69,7
45 80,96 6,8 19,04 47,8
90 72,30 5,3 27,70 39,8
120 63,54 5,5 36,46 29,9
150 61,14 4,7 38,06 30,4

RL HOdzdzr = IsOB dz. 4. 6 9dHdzts, Yylsts M
dzj d2* " OjIsmw eor atsH Ctdzyj dzstcOls O, ftcd B
o' nH rRnotMmMistse Ytod Hdso o] digi dedesd3 Mmdzd ¥ J

Clsts fBBHISO JtoY HOjIs Ists, Yylsts f ted Cdrflsddfnydz
ficdtsBtejIsOjIls edHicsWsBdZ | Moats2Mmlseo ©, o |
mMsOyde Odedw d ErEHMNOjIsMmw W dslsdtelzj ddtsMmis-

tdLetsy Mmdedyjdedj lolg@ffudtzs! ¢igday poOnv |
zOyodz: dzgs?2 MlsOHdd ¢ dMdzj ded VO ddfidts s dsfr) ~ff taHf
sBEzMmdzse dzj dzdets ] dzOC s did3d2§4R0. s dH et jtoj € C
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10 ftesswwls @@, ftesdmMrtsHdls HOdz dzgj 2N §
Fedzj 2 M 4 Ofder 5 ftesded & dzso § dzd 2H32364 O
260, SHAZOCt oMdPEmB JUusEBLOL 9 Odzd §
Wodw jIlsipw dzj Yo ten dztsflsdz d3, C1aX 261, tc j @ d
Bl j &3dz’ 3 § 82y mintzdy j[dAf J Is s dz" d de' g dzt
ftesdMrHdls dzad Mistsdzr L Od3d Is dzts.

vbydilsr e O dL dztsy j dgdzts dzj 5B - i (Bis ] dyl®
Hsf EMisd 3sdzfs M@ 8H JdOMYf esMistceOdzj dzd e
9 G dzlzwsdz! dgf = L jtejdz o wjLEZd O] yjet
sB dzOY 4 dzd 4 dzts o t52 ftsojton detsis d mMetsls
sCdmdzy dzdvw, Is. § . f tcjdrj dzn Hzlzy dzftctc€ ff o - Ok
ftoj BT 9 Odzdlj IstOd gz  dzO

Yyiss COMOjIsmMw LOBjHA ddy MEtstetsMmisd Mmc
Ctsdzj B dzj ks mlis d Myl $ BPWEMIsdIs sdzO1 Ists dBBs Y «
mMeh iMmMsokze h j2 HYcetejh detsiplsd fted tslseBtstc]

l lsk©B 4. 7 HftedojHjdm L dzOyd dedw fMmodzedy 4 d
e dzwvl 1des@ipl) ,( Msslse jlsMlseakzs h d2 1 Istsdsz .
fted Hdzd§ L d2Oyd dedv MSstetsimisd fdedy § ded W
LOoadMmddisMmisd tslIs §f jtedsHO RtcOdzj dedWw kG dzj =

v OB dzd yO

RL d&3j dzfnded § OJ Bsfisd kedzj 2 o L Osdfmddtsils

[ 0BS| 1 O &O|mY, % ] JtedBBH R teOC Y/ U

fMkzls¢ d %l fkls!
[ j lsdav| 211 15 1,41
) 1 d dsdzv| 6,3 35 0,18
[ d lsdgv| 34,6 95 0,36

1 d d3dzv| 32,0 105 0,31
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l esHBBdz J dzdJ SO

[ i lsdav| 40,0 75 0,53
° 1 d d3gdzv| 15,0 84" 0,18
[ §lsdgv| 26,7 30 0,89
L 1 d d3sdzv| 6,3 40 0,16

[ Odzdz" | IsOBdz. 4.7 (s9EL"™ Ok | gfislso
fjtedsH’ RteOdgjded™, O 1OCyj fMjHge ) |
L dzOydlsj dz' dets sldzd yos kM  Hdzv te O fdezdy d
HSf Sdzdzd Isj dz! dz@ d3 tsMmdztseo Oded § &3 H dzv B BBdz] |
ptej 3", HAWW,jtejdydOoydd MesS O A SteOdzj C

10 tdfm. 4.8 ftwde jHjdz oqonz@WdejRy frieS dazd
Ldd3dzd 4 ot B o L OodMmddiudiyldd 381 @ists g
fc5COLOjdzjd 9" AcHO dzjlskyds ojh jMmlss.

45

40 2

S AN
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r / \ \ i # Jleto
20 / \ W 3uma

: o/ Y

15 20 25 30 35 40
Vdaf' %

{ Mk dess Od B dqidddsdzj 2 ©ls of SBHO dzj skyd -
Ldddzd § oted W
J OV dud MSdd LOadMmMddsMmisd, Yt HMIsOs
bicOdedzi 5q ) ( 4132 L YW dydj dalst i€ jshs jstedd® ded y
86, 0 VO7§% M slse j IsMiso j dzdzs:

't OfMfudlOdss 5 kiOodsj dzd® (4. 13)
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-Hdzv dzj Isdzj ¢ o tej d3j daqd

AY, = —0,1432(V9e7)2 + 8,0479V9af — 74 66, (4.12)

-HdZW L dd3de 65 o] d3f ded

AY, = —0,2491(V4e )2 + 14,913V4af — 19429, (4.13)

l1tedo J HJ dgdzr | cteOW dud M dJ d BOIs j &3O
BOSC Mmd i3z a3, tcOMY sdztsy jJ dzdz" 2 o B dZOMIsd L
tcOo dz ~29,2%., 1

RMatsHY L (tdzkyj dedz" = OV dyd MEdnm
By dzs Maj z®l! s Istsd;, Ylsts o dpMlsagjdij 29
tcOL dzd ydzr = BOwsE or M j, Yy o L dd3dzj J .

[ B wWidzj dzd Jy datsls sizPR2 sdfts Is O lis@Ad P B s ¢[s3sTs,
dL zyOdztsfy! dL d3j dzj dedd MHjtey Oddy ¢t
zedzj 2. 1 tdzizyj ddd gd &rdjdej dsiddgyj dpSdgy MsH | &
9 LOadMmMddsmisd Bl Isj &k jtcOlskzter ¢ dMmdzj da
sBtOL o OdzgdY f jtesSCMdHBe M ftsorh jdadj d3 &

s tots d3j Ists G t5,[263p kz fiidsGBdid®o jdz] dzts Ylsts  fydzd
Fetsd dets? f dz@@BEhyd M€js@ Bsdz M j, U4 d3
ftcjHoO OtcdIlsj dz dese s SCdMmdzj dedw k¢ dzw .

1 dsBratsHd B i) IsdipY 6 difss dzfZDs|l§ EHad ™
OpfMtsdzs Isdz" » JHddJYyOs (BB) HBMISdeOsIs L
dzd HOdzdzsj fMdzd Xy J ded§ Istsdz" ddzf  fiflsceQ ytsizsu
Erlkzuh jdds-giHoddw] MSdr Mos2MmMlse § sdzizyoy
otsftesmMsds Hdzv HOd dzj 2h jets dLiEzyd ddw.

10 tdm. 4.9 ftde jH, ds ctcOWdyJ M dJ
pYzecdzi 2 o djldzgji d LddBBdzeid otej 3w Bl or
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LoV dul @odind @3ssmisd, Yo HMisOo dzj dade" J

FtcOodzj dzdWw ofsd (4. 14) rd H(j4s.j1e5Rd,dz08 & d W i ds
99, 9 9000 fistslse j Isfylse j dzdzts:

T =—0,7901 (V)2 + 46,014V4f — 573,01, (4.14)

T =—0,7319(V4ef)2 4 43,07V4af — 527,26. (4.15)
ltedo J HJ dadzr § cteOW dud MS dJ d BOIs j BOI
BOCMdBzd, tOM{ sdtsy 2842%2 o B &ZOMISd 29,
VLicOo dg A W 4H1H sLotsdzv s Is MHJ dzOIs+ o' 9 BH
flsd § 4 dd o&jsodksel dL dIpy, z Cdiygls dapq , o jlsdafy dd
otc] A3V .
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100 - N

15 20 25 30 35 40
Vdaf' %

t dmMkdzts§ Od d B BdsMmis:  f J toof ¥slzicOdz HAs fslsf ¥ e Fdeft H

ojhimlse o dzjlsdddd d Ldd3ded i o
) jedSH  HSgEMd o) BT sHd B ©OMMd&Olstds
oL sy dzf & ShdsOjditsp jdpj dath ' ts iAo \OddElr &
MesC e RtOdsj ded™ bkaedzj?2 o NhlOBj &R G

HYWdoujddj U kedv BOtCd s, ofmdzjHMmlsedj Wodtscet co' f OHO
d &Olj BOsduimcdn L OoadmdBsilsj?
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CjLbd OOBd dhmhmdjHss OdedY CddajlsqdCd
CjLbkd OOB] CsCfseoOddY bkaetsd d' o hd
Misd §J dd HB&dMNd] dzdzts

10 tedf. 4.10 fwedojHjdr cwOWduimSdy
pYikzcdz 2 ls 9" -ntSH O degjlsizdgidi- do § "Lidipsdaj J o

1,6

1,4 /r
1,2 /

15 20 25 30 35 40
Vdaf' %

t d iz detssy Olo.difipd d3tsfils! MS s d) Ashlsda ]k
dzj szyd no og Ndejmidsdzj § d L dd3dzj J ofts
ANBtedB3O ctOWdud MSdna L OodMmd dgvines § dzj ndjts)
Lddgdzj j otej kY MmodHjlsjd Msakjls & Mmdd d
mdzd % 4 dzdv My J S OJ Bsmisd kedzj 2. | Logvd3dzj .
TOMstsd C 5 EOWOnS dylsdsj fUc@Edsigdls ks s f j
vydlsr o Ow dL dztsy J dzdats | ftcj HiNlsOo dzv j
sftcjHjdzjdedd fJtejH]jdz dz" » MesC o rtcOdzj dac
o hlsOBjdzj. IMmdzjumlsodj koopks yKRens sa
feOSbdud @Bd ddzj s M Misjfjde ¥ d3jlsOd3
sfTdMOddj ©OLKLOBOK' o Odztsfy! (ds.ts1d8 )W Grefsecipls
Hjlsjtedsd dzOy PH43F.sfls Oo  dz
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2 _ 0,0086(V4f)2 — 0,4843V4% + 7,1418. (4.16)

ltedo jHjdde | GtOWdudipS@w d O edgfhsc dgient
BOSCMH Bz, ttoOmMf sdsy jddzr 2 o B EZOMIsSd 28,

ABtedzsO Ctedo ' -, O OS] d&OEJqudy ++ €M
MisOH d( B sOBsteW L BO HsY sdzdzd Is § dz! dats f
sCdMmdzj dedw Ecdzj 2 tOL dzd y@4269MIsOHd2 d3d IsC

gdpizjls tslsdzjisdls!, ybt fted EkMmlsOdzso dzj
Zcdzj 2 dzj sBrsHd B Eydlsr 9 Ols! | Ylsts drd
o dzd yd dets? Istsdzh ddg” fvezO flda] y JHIES) 13 dsts o fiy datdsir
ftesedetsL Jietso Olst  dL d3d dad dzed 4 € @gdsfyls dnO QS
H O dzdzts G [B6Q Lz ¢ dzw

456 dzOMdzets o1 Ho d dzlz Is $256 O fstislic jsidy : tc O tfstsd
Petsdz dzr = hdrls dzzy des Milstej A3 Is+ mMw € Istsd3
Hsfls Ol sydesj € sdafjfj Mfslbdas, (fOGCHE ¢ Oy Mk
sO¢C dd3, eoylssipted sH f dzOMisd ydesMmisd ML HOO O
tcOMY dteOdzd W , My smMseMmlselze h j j f sdzlz yJ dad
MlstczClskzter e.

g dzj Hs9 Ols j dz' dzfs, dL d3gd dad dzd J M j COJj diBts
tcOMMdBBOIstcd o Ols dzd h ¢ CO¢ BHddz dL K 0OCIs
dL o34 daj ded ® dets  SwsSMizj Bsmisd d dL d3j dzj
f sz yoj @isets HsdR] dedztsets CtsC MO.

4.3 RLABJ A dzgdj SCCMizj i3sMisd kedzy 2 o
l IsOBdztcdd jBjdzr MsMisOer sffrilsde » k¢
potsHdddmM! EkZcecdzd wOL ds20Misid jtdr- 5§ d&)aziE
C 5B sdaj djistusiRBifylzdafs? fMisj § § dB rsdz K tsfdEnly fedsined
cl,.e 9 hdAak] sdPicdgdOt@Ily . ¢ zgé Is7 9 Ots. 2 d

11 ZOMmsdydz&dn (HEBYd. Oolsts
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SHddz Zetsdz! dzf 2 Ctsl3f tsdzj dzls ) tOL dzts?2 Mlsy
cdsgtcetsC c¢cr.e d c¢se
v OB dA{8y O
[ Osydz" 2 d Sl sdzj dzlsdzr 2 MsMmilsOo
[ O6e HtSH jJtoy Odzed] CBRY tsdzj dzlstso
]l OtedOdZ 1| OdOd |1 OtedOd7 | Oted Ot
| 40 0 0 0
r 30 100 0 50
S 0 0 100 0
[ s 30 0 0 50
l IsOBiztcdd j O jdzr dMrtsHdz o s Hldas@zsZ § ¢
e tsdzi dzr - hdnals ) dzj Is dzd 4 d L d d3dzd J 9

sjnddyujmMSsets
¢ o f)dzj dzdzts s q .
O O L d ez w

f ZOMssdjsttdyj NS ¢ &

ftcdoj HH Qzdzlz' jj , 0 dEOBdAR C4=d
Yybsts kZtetseo jdz@ s Bk grhc Oy mMBcts 9 Ot
dr o hilsOBjdzv o dzjlsdzjj d Ldd3dej i ot 3w
fsLotsdzy jIs MsfsMmisOQodzwis: dLd3jdej dzedj dn

ftesyd Md ©SCdMmdzj ddw.

lted r~toOujtagdid tf§tej H ] dzj dedz” j 1 thoastslyy dj dzfip
slBtste ftoesB kZedzj?2, fsfMmdz yjets, MMmisOs
Mtsc zOMmdets, s OBtestcdj 99 HOM dgj2Mh jd3 CtsC Mt
CsCMso Odzd?2 M §sMmdzjHEzsh j2 yjdis?2 {66
(I40dly) BdZEYOj B3tsets CtsCMO.

]l BLQHM tcj HMISOo dzj d2 HOdzdz' §| 5 d3d ~ Odz
fsdzzyj dgdzr = d L h4f,R Isf)toiPldc@eOddglsdedz ~l o dzj Is
Clsstc’ » EyOmlsekzsls Eedzd tOL dzd ydets?2 Mlsj
mMtsf sMmisOo dzj dzd v ¢ dzj ? s O zdzaf Q ezl § = MABO tc ©
o 4 dzd yd dzO d3d CsCMizj iidsMmisd, H O dzdzts § dL
Slsdesmdlsj dz dz" = ftesyj dzlsO~r .
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vdndedud MSd2

] ZOMs &) Is & d

] Oted Odzls h ol 1 O0C &0y (kfMmtej Hdsj dzdzr j f &EL Ols j dzd | wlsjfjdg ¢ g
| 4 Isdaw 28 20 2.0
1 8,0 2,70 30,9
1 d dzdaw 25 19 2,0
| 4 Isdav 20 26 1,4
2 7,7 2,70 30,8
1 d d3dzv 22 25 1,4
| 4 Isdav 13 25 1,2
3 9,0 2,70 23.9
1 d d3dz" 13 20 1.2
[ § s dgv 18 21 1,4
4 7,9 2,40 25.4
1 d d3daw 18 21 1,4
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v OB d&Zzd yo 4.

ftotsydzesmis d

[ 0BCO, LG ] jedSH Ris [jRO0dduiMSOY (s RL BB dzgj dadJ a5 - Oded U4 MG
' MizlsC d l 40 l10 l 40 l10
0 39,3 9.5 0 0
. 15 37.0 10,1 i5.9 +6,3
L, dzf lsda 60 36,5 10.3 7.1 +8.4
80 351 11,5 710.7 +21.1
0 43,9 9.5 0 0
35 41,2 10,1 6,2 +6,3
70 40,9 10,2 6,8 +7,4
1, L dddg 100 36,0 10,3 718,0 +8.4
120 315 11,3 1282 +19.0
165 30,3 12,3 31,0 +295
185 28.0 13,3 136.2 +40,0
0 60,6 13,6 0 0
35 62.5 13,1 +3,1 -3,7
_ 65 64.6 12,6 +6,6 74
r. dzj ks dg 95 66.3 10,9 +9,4 -19.9
125 67,8 10,2 +11,9 -25.0
145 69,2 9.8 +14,2 -27.9
0 66,7 14.6 0 0
45 66,7 14.4 0 -1,4
75 67.8 12,9 +1,6 ~11.,6
(L d dgdz 105 68,5 12,7 +2,7 ~13.0
140 69,9 12,2 +4,8 -16,4
165 69,9 12,2 +4,8 -16,4 E’
200 69,9 11,9 +4,8 -18,5
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] etsHtsdzy j ded §
0 72,4 7.8 0 0
60 71,4 7.9 1,4 +1,3
S, ajlsdz 75 70,4 7.9 -2,8 +1,3
90 69,8 8,4 -3,6 +7,7
105 65,8 11,6 -9,1 +48,7
0 72,4 7.7 0 0
30 71,8 7.9 0,8 +2,6
S, L dd3de 95 71,0 8,0 -1,9 +3,9
110 69,0 10,8 4,7 +40,3
125 67,6 10,8 -6,6 +40,3
0 67,1 8,7 0 0
15 64,6 9,4 -3,7 +7,5
_ 30 54,2 10,1 -19,2 +16,1
Ja, dils 60 51,2 154 -23,7 +77,0
90 46,4 19,4 -308 +123,0
120 32,5 43,2 51,6 +396,6
0 67,1 8,6 0 0
40 62,5 9,9 6,9 +15,1
70 59,0 10,1 12,1 +17,4
e, Ldd 100 53,1 18,0 -20,9 +109,3
120 35,6 49,1 -46,9 +470,9
170 18,3 57,3 72,7 +566,3
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H O diz™ Jdztsls Gacdf.? s4 s K& & dzd) tsegE
sojQdgdded ¥ o j Misj Mise j dac
Yls ts 9" Oy OJ Isfmw ) fn dzd >
f sz yoj disets L dzd n C SgAN OH ts 9GS dzy dats dzr H2d
ftesBi NS otejdjdd (HtS 200 MmkksS) Mo
des d kdzzyh O Is.

[ Odzdz" | Is Ofgalaf H j4s.j1dD Mise ¥ Is, Yylsts ¢ d
MEOLT 90w dzO dL &3j dzj ded d  dudniste dziOy ERisdpt
CsC MO, jdzjsy HdedsB d d3tsMisdsy f s ff 5C OL Ols j dz¥

1 Ofted3j te, Y§tod WOWHEHg Odgdefe dzfddrvj ¢ 5w
105 Mklst o djlsdd?2 §jttdtsH, HttsBdBsmls!
ZO 9,1 Y%otsleds ot BB -&®C4 @ MBEJBOJ dBsMis!

[ O dzdzts § dZOF&on j 00jls dO Ists, Ylsts f to
f jtcolzs mMded y O s ftesydesmils! Mt

bydlsr e OW 1 Ists, ftel HMIsOo dzv jIs d dzlsj te
COCteEts fjtedsHO fsdmMitsHdls ko j dduj ddJ
Yomisdydar datl §f zedzj 2 BOwLsS L, s [+
slsdetsmdls | &ZOdztlen 4. 11

O dZOdzd L oz w

!, s d [a b~
CCMEzj Bsls!

sy tej H!

v OB dzd yo 4

l jtodtsH HBMisdyjddw 5, 10, 15 d 1,20 ¢
[oweqg 1 B4 B Vo j dzd Y4 ded § L§(fsE 19T @ s
L O¢C dzO 5 10 15 20
[ 4 lsdzj 12 63 70 78
1 ) d Bdzj| 28 103 113 124
[ J Isdzj 84 o1 93 95
° 1 d d3dzj 96 98 100 102
| [ 4 lsdzj 10 19 28 32
d

1 C{ d3dzci 13 27 40 71

[ Odzdz’ §| I[sOidedH jdls jldt' Mlseo 25 Is, ybstsj ¢0O

myJcosnhdimy kceedd Ungjls sfis hdgoddjdzd ¥ dO
rodug deds dMmsdieOj BsMmisd, §sdkzy0j Bseéts dL
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86 dZOMdes My sdz' L 5o Odedzs?2 iR IstsHC J
CsC MO, tcOMa Y HjddW d3d YHEZ HokzdW f OtOdz
ftcjor hOllg!2 HAzV%,lT® , HhdzZ9% OB f.

g kyj boitkoSdds® s ylsts L dzOyj dzd s ldzd ~ © &q
f sdzlz yd dedztse s de yOfigdsdlg d3 dzj € d M dzj dzdzr -
Hiso tsdz! dztis d&3h fftelsC) @@ Qdzgsts ] L dL d3j dzj ddgh i I:f €
syj ded ed@&EdfsHY dL dr MtejHdedr L dzOyj dad ? .
dMrdsH Nk B)Y, 2 %, L dOuddtsj dL d3j dzj ded
i 10, 0 %, LdOudds] dL &jdjd]j] mMshlsos dc

RMRASHY dL dL dztsy j dfdEsieets, H jadz' Is Q sdzd.y j 4lzd 1
MeotsC s RteOdzj dzdv ke dzj 2, fsmdz Colter
hdrlsOr H&v CtCMtse Odzd VW, dL d3j dzd dad d 10E O
ftcjorhOjls HsfkzMmMisddkzr foetejh detsmils: dr ¢t

v OB d&ZdYyo 4
ltoj HYdz' dzr 2 @pepwsCzE tzPazj

lGjH]j & d 2 MEesC
sBlkMmMdztse dzj dzdzr 2 [
[ O©CO 1 OC &OH{ &j ROddyj MSC2 ftfs
f 5COL Olsj dzv o,
I40 IlO
[ d Isdgw w 10 10
1 ) d dgdzv v 20 30
r [ jIsdgw w 145 145
) d gz W 200 200
[ jIsdgw w 80 85
° ) d dgdz v 100 95
[ jIsdgw w 15 10
{ ¢ ) d dydz” v 20 15
[ Odzdz’ j s O# tizC OL4 .01 Is, Ylsts L dzOyj dzd v
TOdaj dzdY  kcddzj?2, SBhkmdsedjdsdy j EZSbkwb

fsdkky0j &sets dL hdils @) df bkyofmksdjd
Moy dls thdse Odzd j &3 H &2y ©d Getzfs 5 & dzez0sts?
HgW W jtoj deydoOoydd MesSO do ¢z dzdv &0 ¢
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slstsdls sldijlsdl: , vyt LdOyjdd™ ftojHj
1. s d [& fOfbduimcéd MsefOHOsIs M
ftesdmMrtsHdls 5 % kB difty dzxf@sjddgsjs  d L
4.11) 4.12

10 tedfisdl2dtedajnjd co¥dyujmSdj L Os
MosC s rtOdgj dzgdW EkEcecdzj?2 o© dzjlsdzajj d L dc
Bj OBt dL BO, of Oy j dzdzs?2 § 56 OL Ols § dzj o3

250

150 w
100 //_\\ # JleTo

% K \\ M 3uma
50

BE \F

15 20 25 30 35 40
Vdaf' %

T, CYTKH

{ d Mk dsly Go.dlifd @3sMis! fwjH]d dsets Mest O
CsCMizj Bsmisd fd HECOLOBH@ dj skzydn

250

200 K

3 N
. N\
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Vdaf' %

CYTKH

T

t d Mk dzsic) Glo. dlfipd dssfls’ o jHj d desets fte
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L OV dyuyd MSdsmMsidOe d ffdedsH Mis Oo dzj dedA. 1P,  dz
sfdmr e O Ishw z tc Ob(42D dzd W s+ W(WAd. Ld7]) dals ' H
Cslstster Ad ditsfiflsajRMO7,68; 3908295 8 D55( %:

i dzj Is dzj g8V o to

7, cyTru (I,,) = —1,3583(Vdaf )2 +80,599v4ef —1057,5, (4.17)

7, cyrru (L) = —1,4073(V4f)* + 83,607V4%f —1100,8, (4.18)
TLqddidzd § otej 3V

7, cyTru (I,,) = —1,8089 (Vdaf )2 +107,88V4ef — 14221, (4.19)

7, cyTku (I,) = —1,7691(V4af )2 +106,32V9f —1411,9. (4.20)

ltedo j HJ dadzr | CteOW dyud MSdJ d d&0Olsj i3OI
BOC M B3z dz, tcOMmY chiplfis ¥24900@0.2 o B dZO

ASted3O@ Ctodoer n T44RQ ta@ MisOWMy j1 1 dzOdzd yd J
syjtej Hdzs?2 tcOL tc@usdzlsd | 3 B Qfipt) dzd v MdsQ dzatsizj
o MR sSO@teW d REd,@6Fdzdzr = ke dzj 2 |

ltcjHMIsOo dzv j Is qdzsjtejm M smisOs dlIs:
dL d3 dzj dzd ® CsC Mz BsMIsd Ec6dzj 2 tc OL dzd y dz
~ntcOdzjdzdd © hlsOBjdvm St stsets ME dzOH
tcjLEd SOSOd3d fsHEtSBA ~ dMMmdz HiS9 Oded 2,

J tcOB26& | H[tcdo j HJ dzr HOdzdzr | 5 RO
sjudddj 6 &imMwyje o odHj NMlsOBjdv j
Cslstster 2 Brdz LOdzsy Jdz dz©O Gtelzdzlsy dmmdzy
(AtcOdzydw) . stsCMmtso Oded j Zz ¢ dzw ] Odzdzd B OcC
ftcso sHddz8§fg! g y40 0
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| OB df.tedd.jIH3 Uzj # Bdzdsl d3j dzj dzd ¥ Mo 2 f
bedw d §odkyj ddses L djcts Cs8SMO §to
e ZOH O kcdzj 2.

v OB dA[{13 O
RLOBjdej dzadj Mews2Mmlse EZedzw d f sdzizyy
1 5C C btetsC R"tcOdzj dad v,
vesd V™ % Isj dzl { Oyo

% :1 tc Oudzq ! ? 3 °

b* +40 +36 | +30 | +24 | +5

| Odzdzd 21,0 [ 40 83,8 84,2 | 84,4 | 842 | 825
I 10 7,7 7,5 7,5 7,7 8,4

tdLizdz sOtsb Odethdzj itcj H Mis Oo dzj dzdzrdgj fed3tsld
ZO Ibts, yYybt yj O &GjrOddyj M2 {tesyds
B stshH,Odp foddydyfi, MecdzoOmizslsmy &ixHE
CsC MO, dkkzyj ddtsects L bkcecdzw | Odzdzd B Odz,
o jhjMmlse dO Lktesodzgj 21, 0 %, ftoesd e tsHd
TteOdzaj dzdv, yYlsts Msc d&zOMkj Iswis dfy o itz aizdd o
BOtcCHfdzs dzjlsdzj 65 d L dd3dzj 65 o tcj d3j dzd .

glsOB ddz detsfls! COyjMmMsa O CECMO, { sdzkzy
MisjtfJddd BCdMmMdzj dedetsflsd, ftsHIso §8cy H O I8
ftedojHjdz HOdzdzr | Mo dzgi s dzt§ dzfps 3 @aBO@ ) TSO O
1 O2HOjoMmME et ) Misstetsy Hj dad W tc OL dzd y dats 2
h andL € 2dz i gimf§SO ¢ Is @ecdf.o j4H.jHA H Odzdz |
Fedzv «hBddzj 3 d©OOL dzd y dzts 2 Mmisd § J dad tiz® d
h . cAadLSCEd sBiecdzdCloBjdnls o4s. 56 sdzd dz' 7 M d =
f sz yj dedetse s S s5C MO.

¢ dzO dzd L tejLEzdz sOlsso ¢ nllsis o Qe 2 ts§
ydtodetse g BOdzf yj MC O f tesydesmils! CsCMO,

‘JOoChdBOd dsj tOMm" diej dadj, GYEpepdl268). {5 GissHEz [H(
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v OB d&Zzd yo 4.

1 85COL Olsj dzd §SOYj Ml axB cPdstsdr w@OL dsdesp Mmisjfjdd &S dMd

] r AtsH
5 T dzd U v sdzh d dfsHjtey| W dzBls OyH(
1 Od Bj dzfs OJd;Odzq’uLJ ) jbtesctOW quj M| § &zOMmisd| € dzj dsj dzlsdz” 2 |cdHietsC ¢t
ftotsB " ¢ s fdzts B/ 19 Csdayj da
%
AT S TV i [ Sv [ T L [xok| & | Co [ N[ 6% s Te
ldz. 260 102HOjoaMmMCtsets ) Miststetsy H j dzd W
z. 69BdW®gc)nealzgal 86 | 4 | 7| 3| 10 255 857| 59 | 331|457 27.86 875
Btcj d3MB j to(
stsdzo j 2 ] to
e,y woi79|055/386| 88 | 3 | 7|29 24.5 853| 59 | 32 |505| 3404 835
[ 000 "1, 1591041383 86| 4 | 8| 2| 11 23 84.9
[ € 9l o, , 9| 59| 32|559| 3529 79.5
[290 1. 1s51|046|379| 87| 3 | 7| 3| 9 21 845| 59 | 32 |594| 5533 76.5
[,OC?SO 1. 178051355/ 88| 4 | 6| 2| 9 16 843| 56 | 30 |659| 5781 68.0
I ©dMOHS O
Z .
cAadLSbEdr 191]073|191| 70 | 4 | 26| - | 29 13 - -] - - - -
dSOtQQZG h
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v OB d&Zzd yo 4.
1 sCOLOIjdzd SOyYyimsea © EZesdz dz" » N drls tOL dzd ydzs2 Mmls,

v sdzh d o
- . . . [ dr0Oddy
bdrndzdyj|?! jstesctcOW dyd | dzOMmlis ¢ R
- _ _ OdzOdzd L | % sets M 1{
1 Od d3j detseo Odzed § 1 tetsH b Iz diw jedzlz
7/ B3d3
<10
Al St vE vt Sy | I | L| xOK Iz sfyls ©
B3
Sedadzy 2 dzOVY, BgJ BJ G
1 A q dzd J &he 8,7/1061/30,7,80| 4 |15]| 2 18 20,5 316 48
AdLSEdz skztcded®X% KOS O s
Seddzj 2 dzOYW, &Oe O -~ 3 |
2 84106230881 3 15|11 17 20 317 54
AdLSEd skztcdzd®E¥% BOwS O s
dpddzj 2 dzgOWY, &Oe O -~ 1 |
3 8410543068 | 4 |15|1 18 19,0 316 52
AdLSEd skt dgd®k% KOS O s
Seddzj 2 dzOW, &Oe O -~ 1 |
4 6,7/ 057,304 80| 3 |15 2 17 17,8 316 50
AdLSEd skt dgd®k% KOS O s
Z. dBdHzj2dzO9 O - 1 {fttsB O
5 83/ 06028981 4 |14 ]|1 17 14,8 277 73
AdLSEd SEztedzd®E% KO®LSO s
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Eyomisdj &3, dOyddzOjls kakHNMOls! Mw Issd ¢t
Hts 16 &3, . j. & 37, 3 %.
{ Cdmdzj dzd § S dlafty diasf ¢ MsH | tdsy @Bded V7 IHetlz]
d oBHBKSHO Bls fihlsDO MmEH jSe O dpy ©f MeastdsH
MtsH § toy Gdededs € Igd dzts o sls  27C,08,6 dHsC 5Mcz§ 4 j d
WktslsOydsdzdzse s Ctsdzgyj degstcOls©O tsIs 87,5 Hts €
] tcOBGB)lIs ] § §H dzOB dz¥ H j dzd § d3 dz0O ~StEHE(EEZMY 6
[Mddeses MEsets d3j Miststetsy H j ded W, L Odztsy j dzdz"” 2
dzd y dzj ] Ghdseo Odzdj tOL Bjtesdg 110 R 22 &
1 dzd v dzd § ftosHisdzy dlsj dz¢ datsfyls d ~ 6 Odzj dzd
CsCMmMizj iisMmisd EkMisOdzGo dzff 8 ©dgd " dif dafias dgtsh-4C ¢
f Otc Odzdzj dz' dz' =~ mMd tedw n f4Jud?. [Bh i Cts
600900 Is.
l 1sOB df.tedd.jHG dzs dL A3 dzj dedd S Oyd Mlseo O |
d 1cdzzyoj d@isets dqL dzgjets SsCMO o L ddgded?2
v OB d&ZdYyo 4
RL d3j dzj dzd § CdRIRJ fiflecodO rltecOdzj dzdf o N IsOB
dL dd~ ¢B¢MO

1 5C OL Olsj dz 1 ddsded 2 FJedsH, MELY
0 70 150 190
LV G tsdz
A% % 8,3 8,3 8,5 7,9
S % 0,61 0,67 0,62
VY % 28,3 28,6 27,5 28,1
Y, 33 35 34 32 31
stss
A% % 10,7 11,2 11,6 11,3
S % 0,65 0,64 - -
1 OBz M tcj dedzs M ls
2,5 2,4 1,4 1,7
C zOMBp o k) |
[MsOlsS o BG 306 305 320 319
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] sHBBdzy Jdzdj IsOB

stsdzd yJj mMilsea4& 0C dis
f sSHB Otc OB O dzdzts d

36 34 38 32

1 sCOL Odzts, Yylsts C € Bisctf sazip yldzdzw 2 ¢ dgd
sjduddedy 190 Mieltst¢, djimMitd ¢t BdEzyh ddz
BOttOBOdzj o' totsfipg, M CIs0E] yd )4 D SIBEHEZOMMAHEB O
ftetso Odzj MdedL Jdztsfy! f 36 HB 322 C%; HEB Ogzh

RfMAtSHW dL dL dztsy J dzdzts G 5, dB3s Y dats C s dz
dmMmdzj Hise Odad W fts EMmils Odzts o dzj dzd ¢ ftcjH] dz
ydedetse s kedzw [ Mddeso MEtsets d3 Miststets ] dzd
feOSbdud MSd f sdzdasfls! ¢z IsiPuseOfdigH O 1§ ts dhy y jt
Htsdzj yétsets ) deffdslstsC e dafftcd 2 PWj dzder &3 o IsC

RLABjdzgjdedj COyjmbaO C8CMO ftod CtsCMmts
tcOL dzd ydzts?2 Mmisjf jdzed BB OBt dL 3O dtsy dzts
f sdztsy J dzd 2 .

4 56 d&zOMags [ tdatgfdssdz 2 f dzts 2 tSlsH j dz' dz" -
~nOOCIsjtedL 2] Ismw zts € Odz' dzts 2 Ctsdzy g dzlstc O
tej OdzdL Oydw OCIkdoeodesfisd Cwlsster o ftodMml
sj i3 j cOlskztcOR ftodotsHdls ¢ BKOL o Oded® e
Mistclz € Isfiatde] d{jdB® HdzW BOdzsd3j sOBsteW L ts9 O dade'
MlsOBddz dgr = fjtejSdmMj2 (kcecdzd Mtej Hdzj 2 MlisC

lted nRnteOdzjdedd Ecedzj?2 ftetsyjmmr tOL o j s
f SH Hi2Msadj 3 CdMzstcsHO® otSLHERO EMEz
f sogetsMlis d etsdz dzr m Ljtcjdz BBOLEZjIsMW
ftejfwisimsokze hd2 HjWBsttd3OYydd kZetd desets L j

J tcjL Ezdz sOIsj 1 Ists@ ts, mMdzed y O4 sMmw Isj ¢
EekHh Ojlsw ftetsydesfls: M jCOdedw tsMmisOlstsyc

Ifmdzj Hlso d J Is scds, o YfiptisC sdi] UsOmRsdeded] Lt 4o ¢
ZzOGctej 9 J 5B tc OL K¥tdsdzd dgj s dzts HjdzOMisd yJ MG 2
SBiOL o OdzdWY 20O Y tso jterdzsMmisd dr Litejdz L



195

sded dBsekzls yomlsdudes EZlstcObBY slsmtf 515t dei
Myfd O] BsMmistfs tcDicastsg Bdgd v  § dz@ApIE Pz iy Ltg I Me3
COYHBER L JtedzO, odndzip B s dififlzis@adéds), tcOL tesL dz
cdzwe tefOoLtEs® Odzdj Hsydesets S8¢MO dzf ftetsdm

1l tod zOGctej 9 J ~nstetsh s jLdz S tg/dc MWz 6 tizdt/d
sSBtOL ks L dzOydlsj dz dats § Csdzd yj Mlsoa sy
ftoster 90 Is B8CdMmdz] dede” 2 (ts9 j ten datsisdz 2 fdzt
J HOdzdets d3 fMmdzz yOj slsted yOlsj dz' dats j o dzd W dz
MistezCIlskzter B n jdits Lizd) wE ¥ j dats . s tots 3y Is 1
f zOmisdyj ME 2 dHBOMMJ sMisOltsydzr 7 Isj tedzs Ml
fedojHil & Ekojdduyjdd: J4 owLEsMmisd (
tcOMf JteOdzedw d bEdzkyh jdzdt ftesydssmisdz = Mot

1 5 HOdzdz' d3 266 O B I Gtdaghj COyj Mo ®© CtsCMO
s¢CdMmdzj dzdd Y dJdzesets k6 dzw Bsyjls ftesdmnt
HOo dzj dzdv ©OMY dtcOded v .

4 bkydlstsds J dz@rtgdsiQiaddueCdn! L OHOYO + St i
d GGeBtMmdzse Ols! ftcd yd dz zo J dzd yd ded W W H B9 d
ftesyd MMd Jets tsCdmdzj ddw.

rdtedgr 2 ketsdzr h. dd3. 1 0O0MwWH! CB (1 SdzB(
100 % C dzOMMO diBjdzjj 3 s, ¢ dmdzv dzd e 1y
9 kmMizsoadwrn MotsBtsHsets HBEMSEf O CdmMdzstetst

U j B jteOlskzte® ¢ d Mpdpj'ded® |, tdeofOdadiO® i Oz y J |
ftcdo jH jtefzr hj @ 1 dzOMmlstswh j2 HdMmMmjtelsOydd

] AntsH] HtwtsoajHjddw 1S jteddsj delsO k@ ts
B4 MY J ud ddv tcOQo desdzj tedztsisd BECdMmdzj dedw .
otej i3 dzd BIs ke dzw tslsB Jdedvzdt of Qe@e zls jH dip). s d
( pdzd o jooumf{ nydf pa@Rv iz Isdz®@ c2zv  SlsB o Odzd f tots|
fjbtescetcO¥Ydyuj MSd2, L dzg d3gd dzlsdzr 2 d f dzOMmist
sfftcj HJ dzj ded v Hy2Mlsedlsj dz¢ dats 2 i ozts IS rjls2d
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M s desmisd 5 t 860, dqdzHj C MO Mo tsB tSH dats «
btoedz d H-&z@mBEdudzgo s2Mmlseo s L dL jdz] tolz.
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r
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BOC d BOdz' dzs?2 W.ROG sPE&smisd (

RMartsHWY dL fHttdojHjdzdz" = 9o IsOB dz. 4. 17
Fojddud ddj tCdhndj ddshistf &gdyfuddds a8 tls
o ZOG 5 j BS sMis( .

10 tw©dfp. 4.13 d 4.14 fHwdojHjd GG
o jdzd yddzr BOSCHdBOd des?2 o zOctsj dxfdsfmisd tsls

2,1

2 —
BQ;E 1}9 ‘ /
gg 1,8 ‘//
1,7
L6 /

2 3 4 5 6 7 8 9 10
At, °C
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v OB dA[1 O
F dzOdzsd ¢ 0 dL d3gj dgj dedvVv bkjrmdsdztceduyud MG dr Mot2MmMlse Yy ddsets
1 jtodt L _ rd2mbode [ OCMd di3O ¢ [ Oo dzj dag 1 sCOL Olsj dzg
vdmdzduyd MSd2 O i dzts Is dzts . tcOMY d tcOQ¢
¢ d fdz ¢/ s 9 dzOG 5] i3S c1 o revuv 7611:
U Al 5 v/ daf d* gl Wi £V max ® % do, %
0 7,4 1,84 31,2 1,378 1,280 1,6 5,2 3 9,3
271 7,4 1,85 31,4 1,358 1,259 1,7 10,5 5 15,6
608 7,1 1,87 31,5 1,316 1,218 1,9 18,5 7 21,9
680 6,9 1,88 31,6 1,293 1,196 2,0 30,0 10 29,4
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fjbtescwOy dyj MS 52

~nOOSIsjtedMmisdSs d
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v OB dzd1§O 4

bt Hdzd dlsOHdd B sOBBGW dL &3O 9

fs¢ OL O 050 | 0,65 0,90- 1,20- | 1,40- | 1,70-

Pdwdoen T SlsteOX § | 0,64 0,89 1,19 1,39 1,69 2,59
¢ d fydzj dz (BdL d3ddzj teOdz' dzr n ’ ’ ’ ’ ’ ’

odlsted dz [0S d kZodv, EfMkse dts Mct

A % BjlsOBsY dL B30 o dlsted
Vt Sv I L al s Ro [ 1 ] r S [ d U
0 90 0 8 2 8 1,05 0 3 94 1 2 0
271 93 0 6 1 6 1,07 0 0 99 1 0 0
608 93 1 5 1 6 1,07 0 1 97 2 0 0
680 92 1 6 1 7 1,08 0 0 94 5 0 0

66T

a0



200

v OBy 4. 19
[ dZ2OBdC O dL di3j daj def ¥ Cff &OMis Yo Yy dodese s kZedzvw o ety

R P
b womb ) k| Y shse | O (&0l Oy w ) &OMmls d U j fiSedq
) jids §560L Ol T A f 6 [ H dhecdizl 5 1 dLj kil
¢ d i) dzj {560,

o y Rl Es| ty, t, tin, a, b, tp, tmax t., o, Frax

! ! ! % % % EY! ! % | ddpm
0 4 21 83 82 373 | 426 | 490 | 27 212 | 395 | 452 | 488 93 1093
271 11 18 83 82 374 | 425 | 488 30 193 | 400 | 451 | 487 87 876
608 15 18 77 82 375 | 425 | 485 28 187 | 406 | 448 | 485 79 539
680 16 17 76 8% 376 | 427 | 485 24 183 | 409 | 447 | 484 74 120

00¢
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v OB d&Zzd yo 4.
 ddzOdBd S O dL d3j dgj dedV + dzj d3j delsdese 5 MisMISOo O Y dodzse s k@

Yydmds |f sdcd 2
Cdzj BBj dglsdz’ 2 MisMmis({ olstddt cedjosHsH ftedatsHwh
litedtsH tCdf . .
% Slsdatsh j| Ctdp® 1 ¢ 1 ¢ te@lskss]
u Eedzj etsH C k¢ dzj tetsH
car o N S[d Oddaf H/C R/C I\/IC/ddr
0 86,83 | 563 | 152 | 1,84 | 4,18 0,778 0,405 10,03
271 86,80 | 556 | 154 | 1,85 | 4,25 0,769 0,379 10,18
608 86,74 | 553 | 159 | 1,87 | 4,27 0,765 0,319 10,52
680 86,54 | 549 | 155 | 1,88 | 454 0,761 0,285 10,73

TOC
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O dz2OdzdL dqtelzw f sdzlz yj dadz | H Odzdz" J§ , d3ts
sCdMmdzj dedj kv d fwdesHdls € twohskz d
9 dzd yddzO jJ fdtesmlso Mm ko] dzd ud dzadJ 3
oj dzd uddzr ftsctej M dasisd J j[278sY teljtad dzisdedvn:
fcOCIsdyimSd 30 % [f bkedv L dOyjdd]
beojdduyde Ojlsimw ofmjets dO 0, 4 %.

[ Odzdz" | IsOBfigg ojH j &) dz'7Mlseo 28 Is, Ylsts M
sCdMmdzj ded™ Y Jodesc 5 2k et I tefs(CihLsis]jisiz jted]
fts rdguvuv 7611: 2014 cuvegtsdzr COdRj dede” 2. [
flsd 4 dd tSdMmdi ddashisde. vOo®) sEOn O]
10%, O Mmisjfjde d)sBd a3 dedesMBY, 4 %.

1 OWdugBE @4 dedd dL dBd da ded ™ 56§ ddzj dedz
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10 ftedojH] dedas By licdfaft€ OV S Mdtelz j Ismw
sls dZzOyBKO @xsd s On d d d dzls j dzf 498 828c 5 € d fdzj
[ O dzdzts § sBMistswisj dz' Mlsoe ts f sSE3E 8 Pz v @
¢ dmdzj dad v , s Odetso dzj dedzz® teOdzj j  H dzw
QL dzd ydzts?2 MlsOHdd B sOBwstew dL B30 ¢C0OL 9
ftetsds” M dzj deder = EMmdzsded® nls §f g j @ HAc OR]. € d
[ 5 dgs lyH jazOe s, Yt { fdzj Hm@pidzeRo, ez
fjtejrtsH Y dtodzese s Eedzw h. d d3. 1 OMWH! €&
ZzOyd dzOj Ismw ftodBdzdL dlsj dz' des f tsmodzj 608
sy sMisOo dls! § sdzzyd dede” § g HLBYUE G Ul ¢
sls dz2O0yoOdg?y Ydagj dzimdo dzscts 56 dMmdzj ded v
fsdzzyj dgdzr d&3d dzOdzd tcOdzj j fted ¢ dMmdzj dzd
Emdzseo v a ftod Syj.o5f jteOlskztcy 140
Iyt 1 YoEfdOdsjjdstf jos Ols iz 6y i te dpteim
Fedzv h. ddz. | Ofrw g 2fisHls O ezvaiz§ iz i
Ydtedztsets Zedzw A [ ~5% s @dzf dz§ dzhS B weIs o j Isls ¢
[ B dzts fMH j dzOIs 9" 9 BH, Yls ts ftsor h joc
ftedotsHdls ¢ Mmdadytded ® Mstz®aj KzfBo p* N d = ISt
ZOYyoOodzCdztsBIsOH dd ddzlsj dzffdo detse s 8¢ d mdzj dzd
fMdzd y Oj sfw o j dzd yddz0 § sCOL@)sJ dzv Mmisj § J dac
t Ofmmydls Odzdzts j L dzOuJ dzd J Ctsdzfls Odals '
ftesyj MMO tCdmdzj dzedv Y Jtedzse s o kz chyiyls @ &6 ¢
0,4095-10' i3'tg dzO@yj dzdj S tsdzmlsOdalsr MEtswsmisd
¢ dzw AL A ¢ s Odzd dzd dzfp € Ow € f%d MmishEPHt
3,8479-10" :3q'4193 , o Mdzj H ) ldsediasO QydziG g lslsds L dzO
Ctsdefls Odals ' Mestesmisd ftesyj MMO ¢ difdzj ¢
sj B jtcOlsktc Bl Pz s3dd@®Plsmw §twOCIsdyj M¢
10 tedfm. Hteddjofi j4z 1&tcOWdSd dL d3sj dzj dzd
YJtedztsets kZedw o LOadmddtsmisd wls Mmisjfj
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Hilsjtedd@Pyddsdkuj dzdz’ 7 L 0o d dodgtsinisd 2 9 @t
Msslke j sflse j dzdats.

RMartSHY dL fHtdojHJ dzdz'Grc Ode@dgtisyddpts M H Jlc
9" 9atsH, Yt ©Cdmdzj dedj ¥ d todzts uts ffeafdaMs H
fMizh jMmlse j degdes iz tesfmisk o j dzd yddz' H Oo dzj dzd
HOo dzje @i d toOezE[fyczt®e o-fM5 58 2t @ISO 30, 0 C1 O.

)tedyuddzz tesfisO® HOodzj dzdv tcOMY  ts O dad W
Misjfjdd jet CdMmdj dedetsflsd dzzy dets dfMmE C
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0 dZOdzd L qtekWw HOdzdgsj dzks Ostedzj BJB7, Yt
ojh jMmse ©MisOjlsMw dzj dL d3j dzdz’ &8 ® StSHJ
dLbyj dzdetsets f jtedsHO sCdMmdjddy. 1 bkt
[Tuv LOdjpEssfidde  stsls jted ' ddif 202 &Q
slsdzsmdlsj dz dz = .

[Bidejinded j 1 sz W OCIE, tt ddhdizis] dgix
fistezCIskztedzr & R O eRESHMYIEE fiyls d S

blstsdidetsy tSlsdetsh jdzedd 1/ 8 d ydmdzs Ea6d
bedzjtdsH@®smissd Misj§jdd 6 dMdj ddashlsd
csotstedls 5 Mdedyddzedd HBdzd yqd&ddudmsd
MtczCIskztcdzr » jJHdddyos [[ v. [B 1L Isd XJ
sBl j BO, ftdasHwhd2amw &O 1 d&sd k¢dj
Ctgf OCIsdetsisd Mk S skt &OCktdsd Skd ke

VS OL Odadz" j MistelzC Iskztcdz j dL d3d dzj dzed w
fjltescteOW dyj MS< dn ~n OtcOCIsjtedmlsd S On i tc
Misjf jded ¢ dMmdzj dzdztsmils d . -olw LiCldg njo to2tdnjlsdyvO
L O Isdz" § dd 3y pzj & iy dzj dzd v .

v 0O¢, o dhmmdzjHk] dsd §jedsH] B
f ZOMsdyj MS e MdsY M 21 Hs 17 &d, kd
8GO f 83 HfS 76 jH., bdjbmhitjHnEstad

sSOCYd tWH dL & dyj ded 2§ Odeo Cipg w2 fipsal ¢ f of dz
otLisMdzO Isj B jcOlsztcO-9 Y |j G4 tsHNGE M tsWMddefO
409% , fMdedL ddzmw ddalsj oo Odz f W jva ' Cas@izdi fifdses
1l 93 St G4 kdzjde " ddzOMm:! Isj € Iz URafifils ' 1 0f9d30 fr
120ddpm

1 s dzOh j &3z dzdzj dzd © , HQo dzj dzd | tcOMY
Ctstetej € Isdz” d3q Bj stsH Od&d sftej HJ dzj dad W
fjtcjHOO Oj BBz zO0 Mmisj dzf Iz COd3J ter Yyofmis
cOLodJo OBt o (osmistcOdzmlise j LOctclzL € (
[ Misj Milse j dedets, ylsts fted Hfesydms t©WOodzr n Iz
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BzHjls Isjd3 BsdZ' " j, yYyjd3 Bsdzr hj B jd&B
B dzgj § cOLBfesddyod dd § zOomisdud MEd2 Mds:

] ftsHIseo j oy H J dzd § 1 Ists g3z MistsdlIs Z1 ¢
dimimdz) H s Dtledey yShr Ecedzj?2 126§ . E@misOdafss <
HOo dzj dzd J twOMf dqeOdzdw o sy My C5E MBS
HOo dzj dzgd j B3 e OL O o deklsted f dzOMisdyj ME e f

Il tcOoORBsjdzp shmdtseo Odzdd OB tStcOIsStcdz A
o j dzd uj dzdj ¥ MEWndos®tzei © o Ekcedz (Mhdnrlsy
Mdzed Y 4 dzed¥ o™ AatsSHO M3 dzr &z 0, 146 %; B
MjHddzgj dzgd?2 d&O 0, 013 % f Hdse tcj &3] dedz"
GOLO dO 0,027 %, ffdqwtscjdjlsdyi mMis?2 od
G @OL dzO 0, 323 0.

] SHtsBdetsSy L OGdz¥ yjdedd MmMHJj dzOH3B 134. 1 5
Yyofmlsdesmisd, Br dzs kEfMmisOdetse dzj dzts, ybsts M ¢
Mded y O Isfpw  or asH MBSz | dzj f toj H j dz' dgr =
B3 sOdzO; 9" R BBH H iy StasHHOD kzp j =i&dfyddHe GD ¥ s w .

l mdzj HMisea dj Ists@G ts, yls ts Bsdzj ¢ & dzv tc dz
fdtetse j dzj sdyj M&E 52 O BHT d SBtcOlsdzsG 5
Bsdzj Czdzv tcdets? O Mf'dzr Mizkdedz] o sHEStGSHIS 3
ybsts ftd fwofibduiméd sHEEGHJ &Sz wd-
(V¥=31231,6 %) dL Yddses kédv OL ds2
sBl jd3 GBOL 5o Odzdz" n o ftetsyd MMJ Is j te d3q
BOMMr HOdzdztse s k6 dzw GOL stsBtcOL dg" ~ i to
¢ dMmdzj dedgsldn Iside jsdzciyd o Ols+ myw .

vsdzdy jdedy ovwLCtMisd § zOMIsdyd ME 2 BOS
wd S fjdldefipy d&3j ssHEBdR | dL fdedeQ.H jdO ce@id S 4
9 J dzd yd dz HOo dzj dzgdv tOMf JtcOdzdww ls dZOC |
st WWdydjdes HJRY] tcBdapPd L(Os dfd Bsihlsd
99,87 %.
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¢ d2Odzd L qtclzw ftedojHJ dzdzr 2 CtleOWd¢, (
zoj dzdud ded § daf¥y Gagflsdsd Cguj Misd) NdLdset
¢ dMmdz ded v , sO¢Cxyj C€0O0¢C d ke jdzdyddd] i
tctsmlskz o j dzdyddzr Jjet HOodzj dedw tOMY d tc O dac
J LOCdzé yjdedd ~tslsy dztsfy! B ' 105s fi) Is Gpdztdsatsc
Coktes? f§ftod BGyYJ deledVv otg @Aqudteltd dzdHO o ki) dzj 2
cse StedcddzOdz: dz" d3 3 IssH 5d3, IsO¢ Y J z |
o jddyj dddv BOSCMHdBOd detscts H Oo difgwdzd 30 o
cre. boltstc’ JtoOfBEsds' h j[ddfQi5 H Oo dzj dzgdw tc Oy
tesMmistsdy oW L (SRR NEEctEdIdz Zcdzj d3 f dzOMmis d y.
sfMtse j degdesmlsw dzsd jJ Mews2Mmlse d HJddOBRBIdSd o«
RL MGy jdedetsy o7 hj Bi widaw jIs WOCIs Ik~

9" MEC A ISORIsteW L s Odzgdz" = EkZedzj 2 dzO 60Oz
dzj Cclsstets b dziz Wshj jdmpR ) i 5 0@zJALj M S 2 f
fsdzzyj dedetsets dL kEcedzj?2 MtejHdzj 2 MSOHId ¢

4.4 [1dz0BdSO dL &) dzj dzdv Isj i3 j eOlslz
Hdzd Isj dz/ detsds = t6Odzj dzd d

J IsOB df.tcd 4 j B j dz' HOdzdz" j] tsB dL d3j dzj da
dzj Isdzj 4 d L dd3dzj § moe®jdefrdede” o U JlsddBii dzv - ,
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ftej HiNlsOo dzj dz’ CteOW dyud MSdJ L Oo dfd dzgts s o
hisOBjdzj © LOadMmMddismMisd Bls §jtedsHO dr -

¢ dzOdzd L f tislefve j H | HiZO&izqe" dits ¥ dzfs Ctsdzmis Ols d te &
Ctedilsdyd MS 52 6Q°3 @A wtse Odedz” | k@ dzd
dzjIsdzj j, dzed © Ldd3dziJ ot d3w.

R SHW dL f®¢eitn | @teod duyj MYhy gsnbj
ZzOf tOh do Oj Ismw o' 9 tSH s HolkRA MisOH d 2 dz
Isj &3 j cOlskzter Fedzvy o hlsOBjdzy © dMmMmdzj H
f jotdrs? MIsOHdd ftesdmMrtsHdl Bldshdlsj d das
~45%C o dzj sded 2 f JQoaf sud dfdzd23 0 jtedtsH, 1§ tsf)c
MlsOHdd MSBtetsMmis! YtsHI j BO Isj B jteOlskzter 1

1sdzi§ 9" S kY(~457) B CalsOazd v f j tto 52
s jfd§ tOlslzter o dzjlsded?2 jted®H, dgp) detied spi
54 d3, @ ubd3dzj § oty i3¥ fFsdMatsHdl BB
LOMr ¢+ o hlsOBj dzj¢ tsds ts iPhs'd3ts figle fotO .5 0 @dzd W
fsor M jdzdj &3 Isj BY j teddjisldiztiarizl teXifsliE jlwizd fytsH j t6>
dr M ttshistsd Isj & j tBG kol Hz@3fdds ds Off) dzlny O
Hd z20d3d yj MS 4 tcOo dzso j Md j Isj f dzse ' R fts
MisOB d dz§ s@zy g zldftac@YRf ZIstsydese s ftetsHEZC s O,
SBtcOLtso OdedwY d twOmM @M Q@ cilslf 8o ' 5§ daff) fizgs dzd
tcOL dets?2 ddzlsj demdo desfils & d i stz or tcOc¢
Isj &3 j e Olskzts.

1 OBy Hdzj dzd § MEesMmisd §sHI JBO s BYJ
¢ tsdey O dad W fjtcots? MisOH d d dzls § dzin©) o dzts
sBi W fdzw j Is fils ls jfifits 6 dzO ) dztd45 1146A,. H dzgw " Sz M If
olststcsets f jtedsHO ¢ dMmdzj dedw, 9 C(tlitets
dzj 5B - tSH d di3ts B- dz' M jj Cusjdz Y Higde e tsd ~i1 dzfp Bt
Motslso J Ismis-& 7 dztzs§3 295871 4/ d@3dtsdz .
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l 5 dzOh j sz gdzj dzd ¢ His dzOMmiskzy dzj ded W
MfjtedssHl fa. [tojhCsddHgiydss gl iPls sy j tod s

1 dzj e dd.
RMatsHY dL dL dzsy j daedets @ 15, Bsy dets MH J d
sCdmdzj dedw s 1. A. [ih s s@BY ds €BIs

tcOL dzd yoO¥ Isfpw M stesMmMis! 8 §fsHI j BO Isj B j te
L Od3j Hdzj ded W, € tsls it @WMe dlfste jzn MsjSfgfldnpdiz jdisf v ff s
tc O3S On Coltetsg s fticsdmrsHdIs tcjLCsy
Isj BfREOIsd o HOdgtsy dzts & & 20 dzd J

J sOB dz.f tcfo 2aj de Is itz j wciotszlisd ¢ OF d3r .
COL d&zd ydz' 7 BOsC o "W O] dzj S jaltBp -
lf jtcdsHO CdMdzj dedw o MsftsMisOodzj dzdd &
sOC Y] MStstesmis! ¥ H R 6P h/E YLz ddzdas 20 4s@ B

glssdls tlsdijlsdls!, ybt o ftesyjmmj dzO
BOwLSd dgseés" dzts EZMlsOdzgsodzj dets ff jtej n BHO
Isj B3 j cOlskzter kEZedw o hlsOBjdzj, oMmdzjHTMmlso

vudlsT e OV dL dzsy gegizdels Pz dzC fi f WddABE] | Ozl S o
Fedzy B" dzd L Od3j dgj dz@ odzO 1 S MY j eisdz | .

[ Odzedz" | IsCipadgfH j4s.j2i2 Mise 28 Is, Yybsts o L
B sOBstW dL GO, ¢ st sdsdzy  Heas M 1§ dsyQjB decflj 1
dL d3j dg¥ j Isfw .

1 OdBtsdz M dd&3d L dzOyg ded Wddydj dzdis ts teih§ldfd o
Isj BB j cOlskzter zE Grts O © Is i isfompg@iag ¢ d | . 1 sd
HOdzdz" | Mtse dzOMiks smw B3 t6j Loz df! st A
M stosmis! dif @ Stassf S dimjzf@adtwos dz: W Ow HdzW BicOL
MsHj ey Odzed j B3 EZGdz) etsH O.

1 @edMm. 4230 2o jHjd" cteOWdqud MEdd L Oadf
B3 O L &30, o' Oy Jj z2zBEBH QP gy Bzj 34 M J
d MEtstsMmis! ttHsMisd >y J ded W
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v OB dzd yo 4.

ljtdsn d MEsEshls: wshlsdyjddw s Y jde OstizGedz) dackds dadgd> o Qu
B sOBSEY L BO o hlsOB j dz¥ R

tl’ l:l, t|/l:l,
[ OS O 1 OC dzOH ¢ .
ie ¢ d Cl MElsS d
[ j lsdgww 45 30 1,50
! 1 d d3gdzw W 30 120 0,25
[ d lsda¥ W 45 110 0.41
)
1 q d3dZ>W w 30 165 0,18
[ 4 Isdgv W 45 105 0.43
° 1 d d3gdzw W 30 140 0,21
[ [ j lsdgvw 45 60 0,75
H
1 d d3dzw W 30 100 0.30
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RMasHY L §de | Hg @ G ypdos dedf L Ostd G
MHj &z0Is+ o7" 9atsH, Ylsts 9 L O dMmd B3 Mmistdz csldy
o hlsOBjdzj CBBdAdzjBAZjIsMw sIs 30 MklssE H v
Ml HEY EBedkv BOwEd r o Ldd3ded?2 fjtedt

A B30 CtoOW ddIh@&gMis iR Htedoe j Hj dede’ -~
ModHjlsjdz Mlsekzjls 8 Mdd desdzs o dzdwdedd Is,
MSswesmidy § daBMist dddzj 4 ot 3B i SCisde@shdsts dz!
BOZO, yYbt dgj LOeadMmdls ls Mlsjfj dd d3j IsOc

1 6OW dud MS dilssmis@o dMm §ftedo j HJ dede’ [j4.23 dzO
s dmr o O Gandej dzf W dBZ4.27( 4 . 264591 W d yg j dz] tc d&3d d
Colsster m 9904MI0,88; 100,00;9752% Mtstslse j Isise j dzdzts :

idzi sded?2 f jtedtsH

17, = —0,7443(v4ef )2 + 42,383 — 486,69, (4.24)

L 0,0081(V9ar)2 — 0,4422V%f + 6,3461, (4.25)

Tr

iLddgded?2 f jtod tsH

1, = —0,5807(V4f)” + 35,407V4af — 374 59, (4.26)

L _0,0011(V9e)2 — 0,0646V4f + 1,1633. (4.27)

T

} edodeda’dd cSwOWduUuimMEdd d d&OIsj &3OIsdud
BOS N Bzdz, t6OMY tsdztySf' 22BB0B %o B dZOMIs d

O dz2OdzdL ez cadPMdaEmed) §®do jH] dede J
O BPS HOdzdz | , ftedojH,J dedgisy dztd filpHOBAXO IS ' 4 .
sjujdzdj 120 fizltsS 7 tcCudsj dzif) M dzjlshj =il Q dad@ s,
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hls@B j dzj dzd Htsfisdc O6 Is. Rfpa SHW dL 1 Is
SBBEOM jdadgr @ HEdaj ySdan CwsCMkshdamw k&
sjrdesdzscedyi MSd tethdtse Odzdese s ff j tasdits H C
¢ dzOH O, d&Odtse j totsW Is dzO.

1 c0OCIsd ¢ O-d fighapdzjurdstse Ols j dz' MG O] SelO8 st8y H
fsuglpdedz | tjLEzdz IsO H dfdgddaizHjso GadedPe d M
dzOB dzt H O dzd - ssdz? ¢ ©® hlsOBjdZV" R GcOLsoT
Pesd dzgsdd MSWDH jnklstszrj p bkidseodws fsor
9 J Istej dasjniasify jedepaRC 2 ¢ JjtodH.

v OB d&ZdYyo 4
v B jtcOlskztc® EZcecdw o hilsOBjdzg 1§ tsmdzj S

_ v B j oIz ®O h(lsOB j dzj o
[ O¢ d Sk MetsC O RteOdzj ded W (
L O &zO - ’
30 60 90 120
[ §lsdzj 45 48 14 ks 14 Is
1 H Odzdz| H O dzdz’
1 d d3dzj 14 19 24 29
[ Jlsdzg 31 37 42 46
i
1 d d3dzj 12 16 20 24
[ jlsdzj 32 38 44 1d1Is
o H O dzdz'
1 d d3dzj 15 18 23 27
[ 4 [ 4 lsdzj 36 45 46 47
1 d d3dzd 15 23 29 31

Ludls™ o OW dL dztsy 4 dzdats § , [zdddrn) ralgldsvic deo ONsls
sHddz dL Ctedlsjtedj o or Bstc O JiHdEdsCAD dzvs j
dzj yj dzj mstsptcOL dz" d&3. [ HdZ2OC 5, © yYyJjdzwa {tc]
sj rdetsG j dzdesets R OWOCISjtcO® Isj B jtcOlskztelz |
Csdzstesdzd tetso Ols [27H 5 ¢ ZOMdzs 1 u €

Il mMdzj HinlsodJ f st fsk j degistsy HOdzdzr | 2 Slsdats
s5j & j cOktsr kedv o hlkOB,jdj HBd ysdn



215

ftcjHMIsOoadzv jIs tsffte]j HJ dzj dadzr 2 dqdzsjtej m to
MeMlsOea O dzO MC dzsdzdzts s EZedzj 2 € MOdso s

¢ 2O datfd Is j cOlskzter fts HOdtsdBEz d&OftcOo dz
tcOQo dgsd3j IsOBIsteW dL s Odzdz” =~ e dzj 2 M ¢ dzts
o j dzdyde Ojlsmw M Ekdjd¢ hjddjd MtsH]jk)C
odlsteddedlsO d ko j dzdud dedJ d3 MEH2BAe O dizd 6 O€ |
[36,282 5C OLydsdas ,f tod dzdL € g -30HEBY e Qly Hus®T
ftsedzsh O ls EBEOLHEB BB M j CdMmMzttesH O,
HE toj detse ™ J, ofMmdzjHMmMed] ~tteth j2 HEsMiskz c

Rfpm SHW gL dL dztsy j dzdets G 5, Is@ts yLdadste z # 6 }
fjltcsctcOWdyj mMSd dzj SHdzesStctsH dz" j BEZHEIS
M¢ dzts dedats ) Is + & ¢ tfYwsorh jdeds Isj B j cOlskzter
slsCter sse s MEZOHO EkZcdzj 2.

4.5 [BGMdtseoOded] HtojHjdzadazRF?2 MictsC s -

l  Is0OB dz. 4. 23 f(tedojHjOzz didie'] Hi ddizjdd j &
BOwsE © dzjlsdzi i d Lddgdzij otej 3w, Ctslist
OdzOdzdL © dL d3j dzj dad W Cddzi sdud MSdn f OtcC
CsCMmMkzj i3sMmisd d Isj &3P6H B6D,IR8BR3E. 9 " IsOB j dzj [

[ Odzdz' | IsOBdz. 4. B3 MfbtH jlcjdej gl aldr ¥
Zcdzj 2, tcOMMudIlsOdedz” §  dzO smdeso Oded d to
nOtcOCIsjtedMmisd ¢ s5CdMmdzd ded v , fsCOL Olsj dzj
Isj B3 j cOlskzter EZcdzw o hlsOBjdzj, L dzOydlsj dz
Isj &3t j tc Ols lotdGs Or @ dizy |, CO¢ 6§ @tcO@dts d 04
HsMdeOjl SCtwdlsduyj MEses H M, i) QuiQphiog Qs
Isj B3 j cOlskztce EZedzv o hisOBjdzf CO¢C tsHJdz
ftojHjdz detsets MetsC O R"teOdzj dzgdV ¢ ddg @ dzje?
MudkOj &3 dzj y4 dzj MstsB e OL dz' ds.
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v OB d#4{23 O
ltejHjd dzr §j MesCd RrteOdzj dzdW bkEedzj 2 tOL dzdydzer 7 BOtesE o L dd
1tej H dz2 dz" 2 TtEts O ReeCOfizj dzd v
) [ OGSO |1 Bdsn & IJtGJ;BH delJteJ:ﬂanEdZ@ 1 Z20yddidtsy kR EHN j dzd
7/ 9 d dzls § defnd o d d L d3gzded ftesydetslsd ¢tsCMO
¢ dMmdzj dad My d <O Bts |40 l10
. { [ § Isdzd 2 15 15 10 10
1 d d3dzd 2 63 35 20 30
, r [ § Isdzd 2 67 96 145 145
1 d dzdzd 2 72 105 200 200
3 s | 4 Isdzd 2 39 75 80 85
1 d dzdzd 2 67 84 100 95
[ § Isdzd 2 27 30 15 10
4 {u
1 d d3dzd 2 61 40 20 15

9T¢
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1 d 4 ftcde j Hj dg tsfdats o dzr j sftsB j dack
sCdMmdzj dedes s, M jCOj Bsmisd d SCMEj BT
Ldgd3ded 2 f jtedtsHT .

VEBd BOLS.d ajdsded? §jtedtsH GYtojHjd dg
Ctsdzj B dzs dodghy j teo Odzj 5k 10 HEs 15 MmkksS.
sfkh jmlsodv jIsw §jttjnitsH Bk &OyOd dzs?
sCdMmdzj dzgdv, Ctlstster 2 MsftesotyHO]IsMw Mdz
HOdzdzse 5 kG dzw .

I Lddded?2 fjtedisH o] HJd d jtslsht20s du =
MEzlstsS. wddyjddij Mfjsojdshisd d kokzHbhj
ZORBYHjddY Eedv dO0 dOyOd: ds?2 MmMisOHdd ¢t

I dzjlsdzd?2 d Lqdided? §jtedsHT EakHbh j dad
LOB) sdetse s Mmded y j dedv Eteseodzw M j COJ dgsMmlsc

vetsd GOEU] dgdle §jtedtsH fiojHj d dF j
CsdzjBdzd kMW s 67 HtS 145 fkkss. [f
fesdMotsHdlsdzO0 MlsOHdd ddzsj dzifdo dasets 6
ftesydsmisd SBCMO fesdmMitHdls bsd $t
145 Mklts§ @Oshtasjdnds dscts ¢ dfdzj dad W .

l Lddided?2 f jtedtsH HtjHjdz dgr J] MtesSd =~
MelssS. RLBjdjd]] Mfjsojdsmlsd d S&¢
JLd3j dzaj dzgd® 1 Idn §sCOLOjdj?2 HOMESETs
CC Mk Bshisd § tfdEMidsH GO dzd? s 26 dzv o
MsOHdd jets ddalsj demdo detse s € d mdzj daed W .

J dzj Is dzd 2 d L dd3dzed 2 fjtodsSHT L O3 Is
fesdmMatsHdls tOde hj Mmdedy jdedv SCtsCMmizj dstsl

L G 5 dz! x@®tc € dl dzj sdzd?2 f jtedtsH ftojHJd
Ctsdzj B dzt Isfmw SEEzISOC . His) dOBzse d ydzts Y d te dzts
dL 3 daj ded§ MY J S OJBsMisd d CsCMizj @dssmisd
sCdmdzj ded v .
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I Ldasded? §jtedtsH ftejHjd dF j Mtescd =
fMielstsC. wkh jfMmisejddatsj dL agjdejdedi MY Jxk O
MsOHdd ddzlsj dzldo descts € d mdzj dad v .

l dzjlsdzgd?2 d Ldd3ded? ¢ jtedtsHT o kzHN j dzd
mdzd x § dzdv S S Mizy Bshisd.

L G 5 dz BOWSI dzj lsdzed?2 jtedsH ftej HJ dz
Mesmls O dC sMAWESS. wbkh jMise j dedesj duQfEjlsdzj
Bdsj dZstsds §jtej isHO Bl dOyYOd ds?2 MlsOH(
RLABjdzj dedi CtCMmMEzj B@dsMmisd ftesdma sHdIls tcOdz]

I Lddided? fjtedtsH ftojHjd dr j -GlcsRiygls €
) Z2oud sy dL 3 dzj dedd MY § ¢ O d3ts fnylsddO ydo dA Ak
MIsOHdd ¢ dmdzj dzd v .

] dzjlsdzd?2 d Ldd3dzd?2 ¢ jtdBHT Zalzuh j dz
LOMRRd sdetse s Mdzdy J dzedv BERtetsodgw My J S OJ dgsmisc

b dZOdzdL dqtezw f sdzkzyj dzdz" j H Odzdzr j , By
L Ss2 d of MsSs2 MSOHd2 d&jkOdsey dL
My O BBsMmisd d SsiMmizj @3smisd ftesdmatsHJL
sCqdMmdzj dedw, GHAOSE boibkuhjddj S6SCMk]j dt
fpdzed % 4 dedvw MY J COJ ®RsMisd.

| kedwh MjHdsg?2 MisOHdd od5j sOdstey L
dL d3j dzj ded § MY J &Q jssfiplsld fde sYHmEGEH s dzO
sCdmdzj ded v , SH&OCts Mmdzdx J dzd 4 mMfJ¢OJ BBt
CsCMmMizj dssmis(d .

LECOLOdzdzts] o7 hj eBMlstswisj dz' ,inlgfam® dbddzs ekd
OB O j ZYRB8B8dG toj L kBR7ISO Islists d3, tc Og ldsitls ™ d
CsCMmMizj d3sMmisd e dzj 2 o mMdzj HMiseo d J§ s¢dm
M st dztsmlis ! & dn f d&zOMmisdygy M& =2 BZOMM"

o dzj N dzd 2 fn dzts 2 IsjtedgsMIsts2 C 52 MstckzSCskzter |
Fesdzt dz" = Ljtjdz fted dr ¢ dMdzidhed dtslse€ teff tds
mM¢ dzOH ©O.



219

J mdzz yOj Zcdzj 2 dBOtetsSE | d [& dn
oL iIsy detsmis d i 5 dzdats y j dedzts ZyOmlse so Ols
CsCMtsBtcOL 59 Odad W ) tojLEzdz IsOIsj dzj o t
ftso jten datsiyls dzm 2 s5C d fmdz dzdz" 2 fndzts .0 \z@tdg
MicjHdz 2 MIsOHdd KB sOBSteW dL B3O ( BOWLSSE
Csdzdyjmlseaj HOY] o CdMmdzj dedesds EZcedzj,
orlsjcoOjls dO ftojten detsfyls | f tod dzd d3OW
CcCMssBtcOL 59 Odzed v .

ltcjorhjdedj ¢ O ZRteOdafso dzj dgdztscts H dz
fOHjdzdY M jSCOjBsMIsd, o §jtedtsH ~RteOdzj d
ftecdotsHdl ¢ fljt] tosdd ¢dMmdj ddset
hgrolsr . 1 1ltsds MkzEyO®] dsHd% dydtete Odadz
Bsy MO Isted o Ols! Mw d dhMf sdz' L s9 Ols? Mw
e sdz dets2246.d - Is™ |

YyIss GCOMOjIlsmw or Bstc® Ctedlsjtedw s
~ntcOdzj dzdw Bkedzj 2, Ists ofMdzj HmMlsoedj Ibicts,
ddzd f§jtejntsH dzO fndrffmdzjs decz  dgils Ofte[j# H tasltc § H
COyd Mlso O sMmdzts g datisaily datfizts 5 15z Clas@ M O, dzOd B |
1 Iss@ts mded 3 § ded | CsCMmikzj ii3sMmisd, 9" 60
RinOdduj MS 2 fsydshlsd ¢CMO &O o j dd:
sftcj H dzj dad W .

4 ks dJL dtsy j ddzs e s, dzj sBAtsHJ d&Bts (¢
1 v§9 [15]] d 1 88 [152, d wlsmkzlsmlse 2601 j14g, o
f tsdztsy j dad J , e ZOMdzs Sl dBE: C U G dzd
bl Odetso dzj dzdetséts o' hj fMesC O, dsckls BT
ssdzts smdzy MY j ydqodz detse s dmMmdzj Hise Odzd W

[ By des ftdejMmlsd tjLEzdz sOIsT dMmmdzj H s
[287,289, o SCtktte' o kMmlsOdtse dzj dets, yYlsts fted
Sftcj HY dzj dzdetsdz € tsdzd yd Mise | ¢ Od3d dzdzts » DOt dz!
o' MSC S ksl descts sdzd! kd dzj 2@, §OLESd,
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¢ d mdzd dzdz’ ~ zZcdzj 2 Bsyjls oMmMMmlsOdzOo dzd o
Ptesodzv, f§ted BHL &Z2Oydtsds akHh jddd { tsc

ltejHjd! df J MesSd ~wOskgrda],y fedziny o
1Isdr kedzj?2 © hdrlsOr HAv CsCMtse OdedVw ,
CsECMO s fCOLOLjdzvd HtesBddBsMIsd d
ftcjor hoOshdn Hsf Eflsd di3lz © f sctey " detsfmls!
mMetslse j sMmise § dzdzets o telx]j sHilzd, 2 1 fiflD 162 Oilg tiAG/200; f J
s180/ 9510/1§. &

[ Odedz § HtjHJjd dgr §| MesSd - tOddp8dvw [k
Zyj ssdz Issets WOCls0o, Yls ts M6 dzO mdzts d
B4 ~ Oded Y4y MEB2 Jesydesmisd 80, jod@Mdetsdgd
sftcj HY dzj ded W &3 dzj H SabRdD o talj BO,5@B fry. H dzv

stetsdzy Istse [28amHip@OEEs jor o tSH, Yylsts 1 oo
zOdetsdzj j tjLSt EZakZHhOjlsmw dhisdtcOj dgitsfr
Wodzw j Isfw  fdzj Hiplse dj d3 Jinfdgdfylg edadf W € tf Geftp@y, dats
Misj dz¢ d ¢ tsts.

l ftHlso jteyH]ddd dzj sBrtSHdBBMISd tyjJ
dqd3j dzdzts s EZabkzuHh jded® f5C0OLOIydzv dMmisdte
ftede j Misd Istsls W B8Y Iz Bjtets" mda jzOfips d 6 O o
fsCOL Olggpgzs CPYHT2 1,0 % ftwdossHdls € ko
2,8 % d Mmdedy J dzeds dz2O OdzOdzsec dqydzlze 9o J dzd
fJud. 1 sCOLOIjdzjcodsj dfjtgorihqgg@agdidz dzO 1, C
o j dzd ud dzd tcOfMn SH O Cs¢ MO ofmicesdsdzdh
ftiosdLotHdIsj dz@ desfmisd Htsdg] dedets?2  j yud dz© C

Il mMdzj niMlseadj Istscts, Yylsts e HJ dzj dzd §
ZzOMmilsswh j j otoj B dz0 CwECMtsaddidyd MSd=a
o Mtslse jIsMmise d d-93 R0 & unus ¢ &zasfpdssklz ¢ ilds §f 2 M
tcOfMmrn Y HJ dzd § B M HE tcd L zdz sOIs O3 H 9
dimisdtcOj i3 Mmisod HHdes?2 &OBtStcOIsstedd ftod H
t =95 % MmMomMsOeadzwjls 1, 0 %, © dg 0,5 !
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ftesydetsimis d [288, wP®Fs | dz' b @ dzifideds'S dzcdzj 2 o d3
Bseckzls Brils: Mz jder o Btd hkzr Mststttsdlz.

l1tcj HdZzOG Oj Isfmw ftoj HJ dz' dz" | MesCd =~ ol
EmisOdztse  Is 2O ktesodzgj 20 d 30 Mkl
fJjtedBHT .

Il SL i3y dets s z H dzd dzj dzd W MtesC O [FdcOdg
sBlkmMizseo dzj d&z20 OS] I[s] &, Ylsts Hisdzj o 5§
sHdtsects ff sMisOeah d¢ O, CO¢ fteOo d dzts, dzj
LOtkzB jydz" » kcdzj?2 wMEh jMmiso dzwhj Idswiy. d3Qste h iz
fMewiLd M 1isdd3 o & Lsdgtysdzts fidd! O L dOfi4das dp orhj
dzj o MsC sy MsHjtey Odedd o M5 IsHdzi D) Cisticd
dzj o 5L d3tsy dats .

RL 9 j Mmlisdzts, Yylsts k2 kcédzj?2 or MsCs?2 Ml
ftesyj MMy B sOBSsteW L BO ZH Odzw j Is idzdztsts iy
My dse s ¢ d fpdfttafdpeaiiz , | Iy, d2vfitds  d3d -~ Odzd
Zcdzj 2, ) Colststetsds wHftcj HY dzw s h [z tc ts dz-
Csdzdyj mMso ©®© d ©OLBJjtetss WieOed3j dzlstsea  di3ts
MmdMmisj Bs? fsdzdmsf teWy j ddw. } edlzd yi s
f OtcOBOG dzd Is dz' [217 dj dzlsfiptistels 0 j Isls o j dzdzts, ¢
¢ dMmdzd dzd ¥ .

s tots 3 Ists@6 5, z ¢ dzd BOGE d clue n Ot
LdzOyjddwvdd ddzH j SO ttOL sz stse datsMmls c
[291, 292. [ O dzdzts § sBMistsWIsjjdz jniis o B ts dz'tch) S f
fsojtrndesmisd EZetsdz dz" m Ljtejdz d or[RFsCzE

1 tod HSB '™ g d sB GO j dzd d zcdzj 2
sBtcOLtso Ooh dn mw B4 &€ d ~ CdzOMmMmtse tc OL dzd
Iso j cHHGIR60(H. ) cOL e " Hlszaddgjd2 hfgH JStspzd U J
CdzOofmmtse, O bk HEeIs=6a290jj H Y ¢ Ckderdzj @ 2 dBROtts S
sMmtse J dzdets HGIXO9Q g & . )( BdO ftej HMIsSOo dzj dzO ¢
¢ dzOMmMmOdd .
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v0Cddz tsBOL A3,
Fedzj@dz(ls®d. 24) .

ftj Hd&ZOE O sfyw  fMdzj HEzY

byudlsr o OW Istsls W2OEL[M4Y fudste jab Was § Mess
bedzj2 o LOStwrlsrs d ®slCtrlsra M d&OH
Bj HEf bk jddv d5 MOBsSesLEsEOddY, O f
ROfteOo dzj dzr , o §jteobks GUj im0 ik jdks i
MudlsOj @3 yd dzd MstsBteOL dg" &3 ftej HJ dz' dg' § Mt
Lddsdzd?2 fjedsH’ MyudlsOls! ©HJ&OSEs ™ &d ( f

%O lsCwrisr s d LOCKI 'R kesd d & MC O+

s OB dZd YO 4

1 toj HY dz' dg" §

N

d RrtcOdzj dedw L

[ 080 YtojHy Ozl dz' 2 MsC RO
[ dlsded2 (] ) ddsded 2 f d
1 20 30
r 95 105
s 80 95
[ & 20 30

{ OL tcOB tsls Odzdss Bj ts ) dz® b Q datdz" j
£ ¢ s dzH 59 Odlzr

b e dzj 2

H dzw

(siMendBdud MEAF. fiHfted"

4. 6

ftesd3” " dzj dzdzr =
f SHICOL H ] dz
Cddz sdud M& dn
tcOL dzd ydz' n
f sz yd dedetsc s L

Clstsls

BOEES

't OLHjd 3,

{MsB j dzdzs Mls
Efdztse d W n

fsfowh jdz toga tizeds! jlsoauk
HOdzdz" = d1L

dzd ~

ftej HJdz' deg §
odzj Mjdedw o

¢ dmdzj dad v

dMMmdzj Hise Odzad 2,
fted
CsCMO d

dn

bedzj:

¢ apndzy dedfyd f
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46.1 sddzi sduyd mMSdyJ sMmtse | dzdetsmls d f totsy
tcOL dzdyde' 2 Isj Bf jtcOlsktedsr 7 bkfpdztse dw a

g yjdzr¥ MesfsmisOodzgddy ¢Cddzjilsdud M& dn
tcOL dzd ydef § to@isjils bfdzse dw i, fotse 8Odzdz., H @
COMOs hdjMmw &Otesydzs?2 o BOMMj2 e 52 1 to
dqdzlsjtco OdzO d MtejHdzj 658 L dzOyJdedw Isj &3 J ts
Hsfpsdy jdedw IsySd fjtejrntsHO ls dOyoOdz dz
fMstslke jIsMisakzs hdj 1lts?2 IssySj L dzOyj dedw
s5CdMmdzj dzdetsisd, O OCYJ] CtdmlsOdalsr ey,
iHddzdyj dL 3} eI@ey ( i3d dz

[ Odzdz" | Is Obezd H j4Is j2dB' Mlse ¥ s s Istsd3,
@3 j tOlslzter ¢ jdHnwn] Qpddy ~d Atz 21 2 wftEls ] 4c@
fiJtdtsH HEGMIsdY jddw bktytd fJijttjrBHO IS
sCdMmdzy dedv L oBj dgv dzfpw sl 177 Hts 17280C
¢ dffdrj @ sdzj B OdzOM+ 0 4/1BAH & IS5s, a “44E2i4:01, 00

1 0 tedif.tcdde.jH4 dz@ ctecOVdud MSESdy L Oadmdo
2O oJ dzdyddkz ¢ sdmlsOdadsr MEtssMmisd syl
Bj sORSte dL BO. sOFC odHdzts, HEY bk¢dj?2
¢ dMmdzj ded W diste tedsfipbts o j dzd yd dz'@ € sdzfls Odzls ' |

0 20 40 60 80 100 120 140
t,°C

{ Mk dzs$) HOWHS L Oo dMmd Bsfisd S sSdhlsOdlsr
sls Isj 5] j Okt
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v OB d&Zzd yo 4.
MOteOCIsjtedmMisdE O sy MMO ¢ dMmdzj dzd v

] jtedtsH HEsMisd s ts dzfls O d

[ 0BS o chd;sijjts@ls fjtej atsHO tsls.lthOLOISszq - fr]QtStst.sfr]l

s & O d ¢ djfiizdw | fMisOHdd ddasj ftetsyd M

¢ dMmdzj dzd v, ¢ dMmdzj dzd
d dzls j te{fytc j H U Pty do, % Ko1-107
1, uvSt -8 23 5,1 90720 6 17,36 0,1047
1, ustd +176 33 | 238 21600 6 17,36 0,1505
1, uStd +140 140 283 6 17,10 5,5442
1. tA  +140 140 240 5 14,70 5,0914
r, uvCtg -76 24 5,9 103680 6 8,60 0,0073
r, uvCtg +26 28 18,5 96480 6 8,60 0,0197
r, uvCte +60 60 14592 7 21,90 0,4095
r, uvGCtg  +140 140 177 5 9,30 3,8479
s, uvCtd -126 16 0,7 96480 6 7,10 0,0124
s, vt -1&6 X 7.3 172800 4 8,90 0,0041
s, uvGtd +8 29 20,0 56160 6 7,10 0,0419

vee
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) totsH s dzy j dzd

s, uCts| +140 140 232 5 7,50 2,7933
4, UvCW -8é 22| 36 87840 6 8,55 0,0500
{o, uvGw +56 32| 195 38880 6 8,55 0,1075
{&, uvGw +140 140 460 6 8,10 1,0150

su1, | +140 140 197 3 7,30 1,5619

T4

Is O
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1tcOSIsdyd MSd Hdzv oMfMmjrn [Ece=fjd2mdzy deGes fn) ez
dzO R s HOEGs fifyvH dzts s 5iZTetso dzjy sts C OMOj Ismw L dzOyj d
s5CdMmdzj ddgets Mldsofs (HdzWw EZcdzj 2 BOwLCdle¢ | 86 sUd
18609,30%; cgR0O8, 90 %[81OQBubBS5 % i 7SG% &
¢ dzO dzd L dowiirf™y j dnt€ g B3 fiflodd, Y tod o j H § dedBtsp dat
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A{A csdjot 09 | 34 | 11,7] 16,9 24,6| 105 | 18,8 114 | 18 |67,1] 353

AIA ¢l smibh 46 | 7,0 | 11,6 | 143 | 22,0| 9,7 | 15,8 127 | 08 |61,00 6,53

m
-
m
1
=
ol

v OB d&fl2 O
| Oz dzsdzj Isted yd MEd2 MmMsmis Cemlk ¢ F dz¢ detcd) | Udtsde jddsldstadts tssotc d o 15 5

_ [ 0t¢ L eOdzdzsBj sted uj MS g2 MifisOs 4 H,dz

) sMisOo h HJ O IS
i +50| 25-50 |13-25| 6-13| 3-6 | 1-3 | 0,5-1 | 0,2-0,5 |0,07-02 |-0,07 |0-3 Oy o
1 | ssdi3f Oded ™ ¢ r 11| 7,8 [ 123|156 159 21,4| 7,8 | 114 5,6 1,1 |47,3] 8,83
2 | s Odzd v ¢ ( _ | 40 | 58| 128]|176]250| 7,3 | 13,9 9,1 45 |59,8) 5,24
3 st Odedw ¢| r _ | 11 | 11| 51 |10,7|286]| 157 | 21,9 13,5 2,3 (82,00 2,39
4 | s Oded ™ ¢ r 24| 16,7 | 181] 22,0| 14,6 | 11,9] 3,6 5,6 3,9 1,2 |26,2] 14,54
5 | st Od&fws 59 89| 10,7 | 149| 13,1| 16,4| 56 | 11,6 | 11,6 6,0 1,2 |36,00 15,76
6
7
8
9

K{An ¢l tsmist _ | 22 |105]19,8|154]| 216| 83 | 141 6,5 1,6 |521] 5,9

[EEN
o

[A ¢ BNt # _ | 47 | 94 [174] 154|197 70 | 13,7 10,7 20 |53,1 6,42

[EEN
=

[A cr t5dzj 0§ B 06| 7,7 | 16,2| 24,0| 140]| 116| 52 | 107 9,4 0,6 (37,5 9,66

[EEN
N

IA Ccrtdzj 6§ # 27 | 6,4 | 145/ 17,7| 26,3| 96 | 16,2 4,4 05 |57,0 6,34

[ERN
w

st Oded W ¢ 13| 25 54 | 140] 19/4| 23,4| 8,3 12,1 9,0 46 |57,4 5,74

[EEY
~

K{Anuagoj tods 00| 63 |102| 149|114 161| 66 | 156 | 169 | 20 |57,2] 6,70

[EEN
a1

A{A cujojy _ | 24 | 41 101|114 226| 90 | 191 18,0 | 3,3 |720 3,79

[EEN
»

m| M| M| M| V| V| | W
[ERN
\'

A{A cujoj | — | 47 | 69| 129|121/ 19,2 80 | 168 145 | 49 |634] 539

w
1

[AST4
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ltod oL d3j daj dzdd dzOMmr ff dets?2 f dzs WS THB)A o3
FPedvw ks 0, 5B ciROTGRB ydh @Gj sMe6islsd &g 2 8
30,7%. 1 Odzdets ] tsBMlssWwiIsj dzt Mlsoets dsy jls ftodo
LOStr ssets MSAZOHO Ekcdzj?2 o BEZS jtetse H
fMzz yOd dzj SHdesC tcOlsdets tslsd3j yOdzd ! o ftetsc

1 i BBAtHd B tslisEs] SQdEOdzd L d o590 O dzO fiy ! )
ZOMmr fdzs?2  deslsdzgsflsd EZedzj?2 o RBOdsd Of f C

- LdzOyj dzd W dzOfr fdets? f dzslsdeslsd, st
nOLOCIsjtedL Iz sMY EZHtodzj so stedlsj dz¥ das? ot

- Bl jd3 Soff Bkt dzj 2 Mt L dzOy g ded v di3d
Sftcj Hjdzj dgdets?2 © BOZsdZ Of f OtcOIsj, oOHOS
L dzOyj dzd W &3 zOMr § dets?2 ff dztslsdzsfylsd o o dzts f

ssi WWdydj dalsr f Otedzts? Ctstotcj @f dgefgo v d
ftcd o j HJ dz¥ 139R fij@sHd. d5.. Yoo o Qridp.GedBzR £3 B
fH j ddise sH, yYlsts dzCaPetOd iz  dissjisfgiztstnls @ , s
GBOd&zsds OfBPQY Olsy s tolidy dafftez@L Ols j dzj dBr=0s%4], ) dzj
o ZOG 52 0OdzOzPls BB6MS w2 o(dzOEW)?2 OB BYS 2 (

u 56 zQPdztslzOyd BEHBE JyFHEdads O Cstetej dzv ydd
MtcOo dzj dzdw OB Misdzs sdats?2  |vlyndzdl Wpd di' ¢ Y tettafdi lsod]
L dzOyj B jtifed L OH Odzdats?2 BPH j ) desBB dzd o)1 9 B¢
LdzOyj ddwv ftcdoe jHjdedesets o' h j fHtotsdemg W d
(lsOB dz.s . s .M¢ SH {ucdgO wijdedtiels dats IPOP  H dzw
s fls ©o dzfBQ9ls 2,87

stcOo dzdo OW Y sdzZEyjdzder § d ISOBdzd ydaetsy L «
fl ojttswWisdasfmls: v 0, 999 MizhBDYEHopkd W 1ast Od
f sdzlz g dedz” o3 HJO Wl Ite tsHeo@l] L COo d d dssmisd o
f dzts s dgBRORYsl 5C OL BIE jddpjd?] izt fifls @ dz0 dzd Is JWE) M € 15
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v OB dZ8f13 O
s WWdyd] dzlsC stf @jcdSd dddinmdzj Hiso Odzdzr = Mo w L j 2
- W' w2 Al S Vel y Ro SOK Dt Oy 16
BD', 0,723 | 0,886 | 0,146 | 0,128 | 0,360 | 0,643 | 0584 | -0,556 | 0,944 | -0,190
v OB dAf14 O
| ZO Y jvird 1 |r|d Mfydzj Hse Odedz’ 7 foawi j2
- W' w2 Al sh Vil y Ro SOK Dt Oy 1o
BD', 2,80 3,43 0,57 0,50 1,39 2,49 2,26 2,15 3,66 0,74

1451



(edmi5. 3) » ®OB d 5.15
ftedoe jH jdedz' ReteOW dyj MSdn
(R?).
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ftcdo jH,j dzts
LOodMmd ddtsmisj 2

0,98 *

0,96

0,94 /"""'
T 0,92 2
= 0,9 %
2 0,88
) ‘ *

0,86

0,84 *

*
0,82
0 10 20 30 40 50 60
At, °C

a3 C

i Mz dzE§ c®Y df €

L 0o d d i3edplR d { dizfsiiswids MdzO fi

f5COL Olsj dzj &5 bsdhjiz dzdzts fls d

0,98 4

0,96

0,94 _
E ]
3 0 e
2 0,88

0.86 V

0,84 *

*
0,82
0 2 4 6 8 10 12 14
Wa, %

[ Mz dz§ €OW F C

L OsdMmd@gsmisd & yHE dzOM

OO dzdIs d yj MES®R] D ZOE 52

v OB dZd yoO 5

[OIj B3OIdujMSd) EteOodzj dzdw d Stsi W
5 d3J S W '
L 5 I dn kwOs dzj dad  © dudJ
FtcOo dz Hj Isj to d3sdRiz@y
(5.1) BDI = 0,8540 + 0,0017 At 79,41
(5.2) BDT = 0,8525+ 0,0067W¢ 78.57




256

LEOL Odzdzts § 9 s ydzAtsdedgzOdn Zgsdzj dzd 4 d3] ®o Ists
fegtsep j dzd yj ded v dzOMm" § des2 ff dzts IS gtdli) ddzdtg € o
Mcftcso sy HOj Ismw tesMistwg MEBR | 2o dz@d  Qedd®
vdLdud MEs?2 d ~d@3dN H&esR chEsRsd .2 sd' d

10 o jtorndetsisd EkZetdzr dgr = Yyofmlsdy ofs
CslststcOW B dZOEBHOtY MddzOds MdB3Oyde Odzd v
$0¢ B fpdzd § " &3 MW . s di3jtey ko jdzdud
Fetsdz dets? BOMIBH'" § dePdeSL@ tedzOr ko j dzd ydoe O
sMdzOB j 8 O] Is, ysts fsorLrotsdwjls L jtdzOd3 HO
f dzslsdzj 4. 1 Ctsdzj ydesd3z dlstsej 1 Ists ftedo sH
Fetsdz dz' = S tdzyd dzlstcOlstse o Mmd dzsmMOn .

1T MmMCOL Odzgdzts § dzdzg dzd J f siigdzesigls L &z dz' ) €
ftctso j Hj dzdz" n tcOdzj J dMmfimdzj His9 Odzad 2, )
SHdoto] d@3j dedesets ko j dzd yj dedwv dzOfmr f dets?2
W'>8-10 % BJ].

stesdzy Istscts, s¢CdMmdzj dzdz 2 k@6 s5dz ~n Ot O
Ctsdzd yj mlse O i dztizte 5 dzfn Baf J © JWDE dzC y d s dzO0 dz! dzr
MismMsedz = BKGOLBO T 9 OlsH o tsHBStBHdZ jJ Mo
f dzslsdzsmils! EZEfOCBoCd Ljtejdz Eedzv o L OMmr 4

t Eyjstsdz Istscts WOoCls0o, Yls ts ¢ dMmdz
mMizh jMmlse j dzgdes sz k2o j dzd yJ dzd ® R Pz Is gy
otsL BBy desMisdymr OBOETEEO® ] Bscts kedzw d L &
Pr6°C, tJ Ctsd3j @Y Bz fBdaddggH) 80 % s 5B

10 Yo [ c¢cosmivel, wdplsle] dlslsOdz sttdo 52
16 [ cr-ppftestf jlIsteso ME d 2 L O tseé s o j |
M jydodz dz" j] tOBlsr d tOLOBESISOdz R dzfl
Ctsdzyj dzlstcOlstso o MddzsmMOr L OCtr ssets ME dz
[310, 31].
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5.3) SH G tsistasCockfipzj dzdz’ $7 Cit=sCaiy o O dzd &

J Is OB dAf tc dbo. j1H6j dz' H O &I Gjs [OQjdeoddzu jOn d
¢ ddzj dedesflsd € dzOfmfyse Stk desfylsd bketsd d
fsidzi Jets RteOdej dzdv o Isj ozt DHE j Bi Y Y
(6OLHjd& 3 d&Omswh j2 nwdhmijtesoydd) .

[Odzdz' | @®BE&H jBjW6Misoaksls, Yk S &OHf
tj LSt tlsdzdyoOjlsw ls sl Oz dO 73 CUBO Md) s
dzj szydns PR3 Hisd ) . v 1 lseéts € dzof
@ZOdBtsdz! " OW SeeTa] dafles sy f [ dz'  ds7bipbR] dadk
I'jazdydder §sC0OL0lsj dzvy jskd] Mtk deiptzi) tedets fiyfls d
C ZzOMMO Ctekf dsfmisd ftjor hOsls L dzOyj dadw
CdzOMMO~ BBz J Yygd&g 9 2 w©OL O.

ltcdo jHjdedzr ] aOded®@Bjz. + &) dgj7 dzls dzts cofdz M ts
MistezC Iskztedz 7 RO jlsHj teod@pledd 7 e dzj 2 ¢
®Bjdzjj 0,5 ®&B SOtOCljtedLizjlsmw &zOd k]
otsHBWSHO fHted Gtorh jdadetsdy MtsH j ey Oded d 6
Otets BOIsd ydetsisd d Misjtfjdzd Bsdzj 2z dzw todzts 2
C zOMMmj Mmih jMmise j dedets ded 4, Mz o Hislz G ¢

4 bkyjlbtsd eor'hj dLdhtyjdesés, ft]jH
COYjflsoO® Ct¢MO ftod StCMtso Odzedd dMmA sH dat
h/ E ¢l tsCtesomMitsje o MmMsMmsOsaj hdalr (
dzj GOIsdo dzsets o dzdW dzd W 9 9 jsH jzdifw & / zd £ 18 s
fzjd3 slffjoa O jet dOdesdjj ¢ dMmdj ddkse:
3)[312 313.

) sOB dzd yfjtced®.j HG dz’ H Odzdz" | Is § ~ dzts dzts «
fjltescteOW dyj MSCOY SOOSCkjtedMisdS O LkEtso
MsmisOs tfmbkdg RO hgOSYyj] "OtOCIljtedmisds
Ctsdzyj desteOl O h/ k2 ¢l sCtetsomMStsje dMotsHAGs
Ctokf dzsfylsd, O dd3j dzdats:

—dMmAatHdr 2 (daj 5C dMdzj dedz 2) ;
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v OB dZe[1§ O
sjnddyimMSd?2 OdOdkdL d § ¢ 0L Qlsjzddezstdsd(i dzj dzdzts fiyls d
Eesdz detse s Ctsdzyj delstcOIsO h/ k ¢l sCtetsoamME 5§ €

| | ujRdduimed2 Oc 1 5C 0L 0Olsj dzd € ( fydz
Ok dztsd3j Isted y4 M¢
% resuv 7611: 2014
s zOfmfyr , 17 RAtsH, A° s v 1 do, %
+25 8,1 8,0 0,75 29,5 3 6,7
25-13 10,8 8,8 0,77 29.8 3 6,8
13-6 18,0 8,1 0,85 29,6 3 7,3
6-3 14,5 8,0 0,80 29.4 3 6,7
3-1 17,1 8,2 0,79 29.0 3 6,8
1-0,5 6,3 8,2 0,81 28,8 3 7,2
-0,5 25,2 10,3 0,75 27,5 8 17,5
REC s 100,0 8,8 0,81 29.1 4.0 8,9

8G¢
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v OB d&1f O
Cdzj @3] dzlsdz” 2 Msmis©e d Mkl lsktedz J R OttOCIsj ted mlsd Ydn ddg tdaisBdz ¢
Fesdz! degtsegts Ctsdzyd dzlstcOls O h/ E ¢l sCtecsamCts ¢

wlsj fJ dz L .
. . glilsj tfJ dz B35 dzg
s wonh. dds Cdzj dgj delsdz” 2 MmO Otets BOIs d Y dz OifEyd s> Oddst
MstczC Iskzts
Cd af H daf N daf S[d Oddaf fa C(I)

+25 90,05 5,55 1,85 0,75 1,80 0,716 0,797
25-13 89,76 5,38 1,86 0,77 2,23 0,742 0,800
13-6 89,27 5,31 1,87 0,85 2,70 0,743 0,799
6-3 89,45 5,29 1,88 0,80 2,58 0,744 0,800
3-1 88,45 5,13 1,88 0,79 3,75 0,746 0,799
1-0,5 88,34 5,08 1,89 0,81 3,88 0,747 0,799
-0,5 78,04 4,65 1,85 0,75 14,71 0,698 0,738
RIssG s 86,34 5,08 1,77 0,81 6,00 0,734 0,786

6G¢
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v OB d&Zzd yo 5.
VlmzsdzBeadyudi MG dd MotsimMEO® JOEPEbreg@bdyO ketsd d2f = S BdzyJ dz
s Isdets? hdrlse

dtcj Hdz
fs¢0Ld ) jltesctwol dyujm

1 dzOIs s d3j Is t . . _
slstcOy J| (BJL di3ddej cOdz' d

Uj n dz | mMS d?2
J dud mM&d [5COL O,

] sflsOoh d¢ [ O

o dlsted d
%

%

A 4 Vi n 74 Ro Vt | Sv [ L |afs
h Cujdzlsw dzso S OW r 5,6 0,95 | 31,1 22 18 1,06 89 0 9 2 9
Vs CsbkLBOMMEBOLEL]| s 7.4 0,41 | 251 38 10 1,05 33 3 63 | 1 | 65
h/ 2 ¢cltsCtseomMCtsj e
s 8,9 0,78 | 29,0 11 15 1,13 88 0 10 | 2 | 10
(dMARrtHA 2)
h | | ] 5¢ o€ geipsZoe
(_; .ma s 8,8 0,81 | 291 12 12 1,11 86 0 12 | 2 | 12
nteOdzj dzd™” 4 &4 Mvy
h/k ¢l sCtetsoMC 5 &
nteOdzj dzdw 4 3 Mw y| s 8,2 0,80 | 29,4 12 14 1,12 89 0 10 | 1 | 10
<0,5 B3 dL ftesB"

09¢
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-yOoMmisqdydets ¢ dmdzj detlz” 2 BEHBHBYOF 16 Odzj dz

-YyOmlsd ydets ¢ dMmdzj dedz” 2 ( Mes$ [ tcOdzj dzd"
B3z dL ftesBr' kZHOdM] dz.

b Z2OdzdL qtczw Moets2Mlsoa © ftotss, By dets ¢
Bjdejj 0,5 BB dL yYOMmisdydets ¢ dMdzj dedets:
L sdz! desfisl®©OE y J OC Y tseor h jdad® 9T ABHO dzj sk
f zOMlsd yd MEtsets MAzsw, Is. j. BCOLOZ L dLk

] IsOB dAf tedbe. j1HO] dz BOwtsydz" 2 d C i sdzj
hdrls, dL Colststots? o dH dzts, Ylsts fals jhfdjdis
S5¢ dhddzsmisd diz &dewz fhdzstinlsgfl sCeso ME sy €

v OB dZd YO 5
[ Oesydz" 2 d St sdzj dzlsdz" 2 mMsMmisOo *

% EZyOfmilsdw

1 smlsOoah d¢ [ Ote . 5 3

h ., cuj dgswdegsoemMCOve, vSttOd( r 5 5 5

VS ¢csbkLBOMMeOL ] L EZetsdz! &, S t 15 15 15

h/ E ¢l csCtetso ME BqjteH dzroX)tc O dz( s 80 0 0

h/ k ¢l CtesomMitsje, vSteOddz( s 0 80 0

h/ E ¢lCtesomitsjié, u&tcOd da s 0 0 80
CdzOmMMm Ctwkzfdsmisd <0, 5 @B I

RIstse s 100 100 100

) Is ©B dz. 5. 2iptcj Wfmis ®o &z] dz' toj L oz IsC

sjndsdscdujMSdn fos2fMlse d §jtescecOl d:
O OddL L IsdR HOdd 7 fsLotdvjls fMHj &Ols:!
sCdMmdj dedese s kedvw "/ ¢l sCsomMSsje o
Mdd ds kel Jdsh: d&o nfi SOy deddy § d¢af
fdzsw f) 15 Hts 10 dgck.

) od Blfjoj S&OMMO Ctbkfdsmisd dsj dzj
cl sCkesofMStsjée MfjSCOjdsmis: hdRlsr bkHOkS
5OCyJ Gldjlsdl!, ykts LO fujl slhjoo
hdolk® HE 8,0 %.
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v OB d&Zzd yo 5.

Uy mndesdzBedud MG dd Moats2Mlsa® d fsCOLOI]dd ¢ dMmdd o

vdnrndedud MCd2 @ ] zOMmssdzj stedy 1 s OL Olsj dzd € tgroofnatjd?tgci
] Oted Od % fs5COL Olsj dzd , revuv 7611: 2 c1 o
A° Sy \Vaul n y ot do, % P max
1 8,5 0,73 28,5 11 15 1,0 2,2 16,8
2 8,4 0,76 28,6 19 10 3,4 7,5 2,7
3 8,0 0,75 28,8 16 13 2,6 6,0 15,6

) jstesc Ol dyj S ow

TOLOSCIsjtedmlsds O d

v OB d&Zzd yo 5.
L dzj d3j dzls dz" 2

dtcj Hdzd 1 ibtetsec Oy uptsmilsOo
fsC 0L O (BjL d3ddzj teOdz dzr 7 g Cdzj dBj dzlsdz’ 2 fsfls
] Oted Odf BlsttOY § %

o dlIstcd dzd

Ro Vi Sy I L 4l s cdaf pdaf Neaf 5¢ 0%

1 1,12 78 1 19 2 20 87,28 5,82 1,90 | 0,70 | 4,30

2 1,10 82 16 1 17 86,21 5,74 1,89 | 0,74 | 542

3 1,11 80 0 18 1 18 87,07 5,80 1,91 | 0,75 | 4,47

c9¢

f
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YyIst§ OMOjIsmw ¢ 0L0OIjdzj?2 t¢dMmdzj dzdzts
Mz HizE N jji: lsMmjo dOdeBdzj j ¢ dMmdzj dzdzts?
C dej Sslststetsdizlz Mmdzd o do izt © o dzg Hzgf ded dats pfp 5§
BJL BlsfmMja0®O &G z¢sets ¢ dzOMMO.

RL d34 dzifriisdjjy 6 Sz Mzfilbizde e dzv P/ k2 ¢l sCtets
sfrilsdats? MR IGASOL O dzts iy zO0 o j dzd yd dzj H
ltetsdL Y dgts thded 9 j def jd dz" HOo dzj dedV MtcOB)Yf § to
2,7 ¢C10. {lsfgjdej j ¢ ROMBPMOBds Htede jdz ¢ k&
eOMmY d k@dsf"dAs ™ HB o j dEJIY)dprOS H A GBS d
fJtcotsdzOyOdz! dzsa3lz L dzOy4J ded

ltcdo jHjdzdz | teg LIz@m OS5 . J stosctcOW d yg
OdzOdzdL s tsf " Isde" = hdrls MadHjlsjdzt Mlseo lzs
Fctsdz detsc ts Ctsdeyj dzlstcOIs©  jhdzte &1 t3 CdaO=yedfis
fsorh jdagds MtsHjtey Odedv CdMdzstetsH O o Nhd
MtsH j ey OdedWw bkZceodzj tesHO d otHBESHO. 1 td
cl sCtetsoamMCtsj e dL d3d ded dzd J 1 dzj d3j dzls dztsG ts
L dzOydilsj dz' dzts.

RMf sdz L 59 Odiacp ssffdrj de hdrlsy fHtodojc
CsC MO, MmMdhisdz , BJddaL sdzO d dgj ftej HJ dz! dz" ~
Fcdzj SdMmMzsets ¢ OL O, { d tdeOdsjdatsjcldsd 16 =ik Cifsdo tsoc
52 . [bfmje CdazOMMO djdzjj 0,5 dBBigL ©L(
Bd&ZzOetsftedwWilsdzs MG OL Oazmw ZzO or AatsH n d
My smMtseMlsozw otsLotON jdzad¥ & dMRBHAZ d3 L C

J Is OB dzd ytfjtcd d 4 B 3 dz' tcjLEzdz sOIsT dzOB ts
sfrilsdg « XdEr szOsB s OIststodzts? § j ud & tOodbyis gz
IsOB dz. MpH RI8] dz2 Mise 2z Is, Yylsts dMmf sdz' L s Od
Isd ud dad § 4 B4 Mw ygj o z ¢ dzw h | cl BC ot
B -~ Oded Ud ME 52 §ESUREHO] OB FEzM @ sk | B fH
tesMmiskz §sCOL Olsj dpdzOd fls Ptc Oy s Misd R
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v OB d&Zzd yo 5.

s

JrasH CBEGOUIMC IS ftesHEZSCktss CtCftse Odedw (L
JTEsH CBCMO d fddBdud MSde ftesHEZS |
l Otcd Odzls ] OL
stCfil wdBsd CegHs | ©mHn | NH3 H,S CO [12gqu
+f i,
1 76,84 2,82 1,08 0,55 0,29 0,24 0,80 4,76 12,62
76,50 2,73 0,99 0,50 0,32 0,24 1,24 4,99 12,95
3 76,84 2,80 1,04 0,53 0,36 0,21 1,04 4,78 12,40
v OB dzd yo 5.
sOyjfMmlsets $CMO dL frilsdr o hdals
sindduinNcd? O [ dr0Oddydn tJOg.ud.dede |
| Ot q O dgk " fesydsfls] §f shmdjtj O0¢ yd s dzd
% %
A S} Vs 1 .5 R 10 CRI CSR
1 111 0,65 0,7 90,0 8,1 38,6 49,1
2 11,2 0,62 0,8 88,3 9,1 40,5 44,9
3 104 0,63 0,7 89,8 8,3 344 53,6

¥79¢
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v OB d&Zzd yo 5.

[fIsdyd MSOw IsjCMskzte® CCMtse dL frilsdz n
_ RL SIS tcts pdzd L Slstetsf dz' 2 kZGodzj tetsH
l Oted ©¢ Rdzj tels(d _
Fedzj eshf sL Odydz|alstelz?2 yOI 1 d&zOMmIs d dzy @ )
1 16 4 78 2 0 80
2 15 12 73 0 0 73
3 17 6 75 2 0 77

hq’:

G9¢
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ltod Ll ftesdmMrtsHdls fddyjddj fMsH
Odzd L clstotstf detsets kzedzj esHO o CwCMj M 80
HS 12 %, Is. J. fMmdedy J ded iz G tiizfoHsdzs2y  fipld tisbe® Isi b
(lsOBd). | PsRASHI®RE [OCY] b&jlsdls: , 1yl
fsHIse j o)y HOB Is f sdzlz yj dedzr J dzO dz3d tc O dz,
SHdsdOf tcOo dzj dedetsets dL d3j daj dedVv 3 = Odad U 4§
OMPdetgy = "hisqdg b [ 314

JHdzgalgg dzdzts ) bkabkzHh jddjd B nOddud ME
fMsH jtoy OdedY Oded L slstesf detsets kZddzj etsHO ff to
tej OC ydsddzs? @R stitfsh dzisttjsE@S § d s dzd28R ¢ 4 tsfis@d

] 5COL GRIpzictsy g 38, ESRMEz]4 af v %bfip @ 9
%. stSf dL hdrl' o90dOdsO® 3, ofdzjHMls
BB dL Sdhmdzj ddesets Eedw h/ k ¢) sCtese fiy
Lsdz dzsfyls: ¥ 20 bkttsedzy 10, 4 %.

[ dr0Odduyuyd MEOVY fosydtsiis! xJsRfEed  sistf
ftcOC sdfug MEdtd L f ZOM: ¢ COyjMmsok CCMO
dmMf sdz' L seo Odzd dMrAsHAZ 2 ketsd h/k ¢l B¢
CdzOMMO ®wjdzjj 0,5 B o CdMmdj ddesdz L
LOB) bdes Bz Edzzyh j BREd PR § O LifdsQjoddgj2dzd d
o@®JOdzls © 1.

l sz yj dzdzr | tejLbdz O  Mmfdzj Hise Odzd
dMf sdz' L tso Oded W S dMmdzj dedetsets W dztsls s tsdzy g
SBSEON jdtsets kedvw, d&Oftddkjt, COC It
Petsd dzs?2 hdRlsj Hd& § €O da H HBC BE dj ¢

[ S sdzdzd Isj dz' dets  Mmdzj Hiseo Odzd o dzd W dzd j
Fedzj2, oRrtsHwhdn o MtsMisOs Eketsd dats?2 b
ftosdLotHdBSEts HBdR] ddeisets Cs5CMO.

1 sBEHdIjdz dzf 8 Bslsdotsds ¢ L IssdBz W o dd
o YOfmls dzts s d , | v,L detfpWOs te gz e tets § BB j G
f sdztsy § dzd j : cuO¢ C0O¢ My jScoded e tsdz dz
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ftesyj Mitsdz, Ists Hdzw zzyh jets M j < Odedw
fsfdzy Hdzd J HEBdd dLd3j dz yols' v Bdgdl £
Codi3f sdzj delslzf dzj j ., uUlsts ddidls L dzOyj ded j
o dzzlstcj dgdzd = dzOf tew x j dzd 2 o CtsCfmje.

vydlsr e Ow | Yls ts ) LEOd dzlz ) i tsfmdzj
Ctsdzdyj Mlseo Or fsMmiskzf O s tetsmmd2mMSdj MdzO
fibtescteOw dud M&id fdg dsm@pstoysda’dg” k6 dzd d3Ote
Cslsste’ j L OYyOMmlskzy wodzwe sfpw ¢ d Mmdzj dzdz dzc
dr dzj GOlsdodzsets oeBLHj2Mlsadwy dzO© COyj m
dL g dz' yd ded v .

J Is OB dz. 5.25 ftedoe jH,dz Isj m» dzsdztsc d
Eesder » Ctdzyj dzZlstcOlsseo d fMsMisOer Y Isdz” A
B" dzd ftcdetslstsodzj dzr Mmdzj HEze hdd3 tsBteOL t503.

l OtedOdzls 1 ftojHMsOodzw jIs MBts?2 Mtej H
CoOtcls OdzO 2016 dzvgjthiz®, Hifdeyd B3j € 5§ Misf O dz
c1 o1 [t frs[sue. [ O dzdzOW B cdisiz! diEy Is @ odd:
zOB stcOlststcdz’ ~ Emzse dwa 11 CuUMR1L & dL
Eetsdz! dz" = Ctsdgyj dzlstcOlstse d ftsHtctsB dzj dzO
80 % fMiH, oy CRdE®R.C HOMMPE K] o 0Ots. 2 10 %
Eedzw A A cigGOmMedz n(dfilactsB © ~ 1) L Od3j dzd dzd ¢
(fesBO -~ 2), ftd {ltsd, MojBkO §BHCEEIS
OdzOdzts e  Ydats 2 . J hdalsj 9 Otc. 3 sC df
CzjHtzrddzmMCOwWe B'r dz f sHictsB dzj dzl H BN H s
Yydets, Md3jh Odz i MlsOeh j2Mw yoOfmls: 8 ka6t
MH j ey Odzedw 83D Fz.¢ zOMMO O

O 2Oz e d ydz | s JtwOydd B dzd or ff sdz
dzj SHdestotsHdz d3 Zedzj 3 cOL tcj L Do @t ydOIlsmC d 2

J Is OB dz. 5.26 i to d odj imG @20 A Q s @Sl
dmMf sdz' L s9 Odgdz" 7 kZetsdz dgf 7 Ctdzyj dzstcOlstso
Mos2Mlso ® d jbtesctcOW dyj MSOY S OtOCIs] toc



268

v OB d&Zzd yo 5.

bUjrndesdzcedyi mMSdj Meoats2Mmlso® dMmMmdzj Hiseo Odedz” 7 ke tsdz' dzr =
o 11 ZOmMssdi3j| I s5COL O
b4 Cqj | sCdhd)d buehEdj o nqH
) sfisOah d¢, M[ Oty 0OdzOdzdL _
ftsC OL Olsj !

AYl S| v n y ot 1 2 3 4] 5 6
oL cuOdHddmS d2 e, 1 871062382 39 10 1,0 20 | 20 | 20 [ 30| 30 | 30
Al A 2JjJHtkznr ddmhlow
[‘I &4 d azi 1 8,0| 063|389 33 11 4,0 10 | © Oo|0|] 0] O
N
AL A ZjHEA ddzMS OV
tl “&d q dzi 1 7,6|042|394| 32 10 10,0 0 |10 10| 0| 0 | O
N
AN crkoOdhmSowe, r 7111,23]334| 13 21 1,0 10 | 10 | 10 [10] 10 | 10
Wel |l more, uwz¢o r 7,0/ 1,08 337 23 19 1,0 18 | 18 | 18 | 18| 18 | 18
h/ B sEtesomMCtsj e, v s 86| 0,75|27,7] 13 13 1,0 35 | 35 | 35 [ 25| 25 | 25
tOLtjL J41BYObMSd2,] s{ [80]031]248] 32 10 2,0 0 0 0 [10] o | O
t OLtejL 1 BYOMEd2, s [80[036(263| 33 9 11,4 0 0 0 | o] 10 10
Pocahontas, #2z¢ Jw [7,7]1082| 17,9 8 12 2,0 7 7 7 7 7 7

¢ s da

89¢
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v OB d&Zzd yo 5.

~nOOSIsjtedMmMisdE O dMmmdzy H 59 O dade

dtc] HdZ dlIsOHdd B sOBsteW dL &30

1 istescteOW dyd| f ¢ OL ¢ 0507 | 0,657 | 0,907 | 1,207 | 1,407 | 1,707

(BJL dBddej o slstcOx 4 064 | 089 | 1,19 | 1,39 | 1,69 | 2,59

PEMOe R de, Mk O ftedddd Md 2) |oadlstedg [ OteSd kedzw, Ekfdze dats Mt

% By sOBStW L BBO o dIst

Vt | Sv| | L |afs Ro [ 1 | r S ¢ U

t6l. cuOdzH Jdzlm S d2 e, ] 73| 2 | 23| 2 25 0,67 37 62 1 0 0 0
fil\ ¢zintlndunt oY 1 81| 0 | 17| 2 | 17 0,66 50 48 2 0 0 0
f‘/{\/\ czdntknddant OY 1 | 8]0 |16| 2] 16 0,61 59 | 41 0 0 0 0
AN ¢cr ko Odmsowe, r 88| 0| 9| 3 9 1,00 0 6 94 0 0 0
Wel | more, w2z¢ r 78| 0 | 18] 4 18 0,96 0 21 78 1 0 0
h/ E ¢l sCtesamEsje, s 87| 1 |10 2 10 1,19 0 0 56 42 2 0
tOLtejL J41tYOlmMmed2, s |48] 1 |50] 1| 51 1,08 0 0 8 83 9 0
t OLtejL J1BYOBMEd2, s |55| 1 |43| 1 44 1,07 0 0 86 5 0
Pocahontas, #2z¢ Jda |74, 0 26| 0 26 1,58 0 0 0 5 86 9

m
]

69¢

[z «
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v OB d&Zzd yo 5.

vjhdsdsedyuj MSdl el NE OFj TO0LOCkjtdMisdsSO 6§’ s

_ Hicj Hdz #lsOHdd KB sOBste dL BO
] jsescteO d
_ . _ f ¢ OL q0,50 (065 | 090 | 1,20- | 1,40- | 1,70
| Udnded ygl zOmilstsdzj Is MsMmisOs SO
Ote
S ng OkOLdL| 56 OL O] (BiL &ddste qlsn;:[JQM 089 | 1,19 | 1,39 | 1,69 | 259
n o o ¢ [ 0ots Zedzw, EfMmdztse dats t
fedding2)| bowtd m m
/o BilsORsteW dL BO o d st
A & | v n y Vt [Sv| | | L |&fs Ro r41 | | r s {d U
1 81(0,82|31,9] 22 14 81| 1|16 2] 16 1,00 12 | 22 43 15 7 1
2 8,0/0,80[31,9] 22 14 81| 1[16] 2| 16 0,99 13 | 21 43 15 7 1
3 8,0/0,80[31,9] 21 14 81| 1[16] 2| 16 0,99 13 | 21 43 15 7 1
4 8,1/0,78/ 31,5 24 14 76 [ 1|20 2] 21 0,99 11 | 23 39 19 7 1
5 8,110,78/31,7] 24 13 771 1]20] 2] 20 0,99 11 | 23 39 20 7 1
6 8,110,78[31,7] 24 13 771 1]20] 2] 20 0,99 11 | 23 39 20 7 1

04¢
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v OB dz§.2B0
sOyjmbo jdzde" | fsCOLOIjdzd S5¢MO dL tsfrilsder 7 h

. . I'tatsH M fjr0ddujnsow {1 { 4 O¢ yd ts dzdade i) ldyq ¢
] Otd d vdrdedulmed? OaOdztsatsGi % fsfdzj 6§ OC yd tsdedzOW

A° X v 1o 0adb 1 55 R 10 CRI CSR
1 10,7 0,74 0,3 74,3 92,9 5,8 326 52,7
2 10,8 0,72 0,2 74,1 91,7 6,3 33,5 51,2
3 10,9 0,72 0,3 74,2 92,5 6,1 32,7 52,6
4 10,6 0,70 0,4 74,6 92,8 5,9 32,8 52,4
5 10,8 0,71 0,2 74,4 91,4 6,2 34,0 50,3
6 10,7 0,71 0,3 74,5 92,7 6,0 32,9 51,9

T.Z
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¢ dZ2Odzd L JtclzWw HOdzdzr j IsOB dz. 5.27, dB3ts y

MtsHjtey Odedj BN j2 Mmjter , or atsH dzjskzydn
d ft¢OLOlsj dz stcO)y jddwrr Dddd EPEO O
dHJ dzlsd ydz , Yyt ftLotdvjls dg@dg dgtswy odzdsls'e

Pesd dz 2 " dRls &0 COyjfset ok yOj Bsct

o sfls Oo dxy @da] @ dzls ' Eesdr dzgf m f g sCfmo O
zOB tstc Ols ts to dats 2 fiud SecEBEEzS §dd8)1 ¢ UL MF

RL tcfo jH] dzdz" =~ H Odpliets» d Indgj Az gizd MmMaJ d3"
SlstcOL qaPsmp Odzdz' 5 Isj o dzd Uj MS s @ts 7 ©HzO SIS @),C
dMisd L soOdedd ® PdolkOon ©Sdnmdyj dzdg' & bk d
McOo dzdlsj dz' dets ] BOLBoO' &5 Io Otsj L Mdzidls GHYr, §
ftcdo jHjdedzr @ ©® t©OLHjdzj 3 dzOMlsswh j2 wdMh

lojHjddj o bkcetsd dbkz¢ €6TOz ot dzg
fibtescteOW duj MSELaz®e@ytcsHaasge ftodo j dts
fs5¢0OLOlsg dzj ? Htets B d d3ts fildy dO ¢ y ddsiiisizs@ @) Js diydf iy
f sidzj tej OF yJ 5 dzdfedezlz fytg HadaBEpls € € MO. 1 sdzj |
fMdzOB st j S O h g o fyw bedzj 2 fsL o sdzd dzts
slstedyOlsj dz detsj oLHj2Msoadj dzO € Omjfgkso s
CRIJCSRY 6 OC Isdyj MS d o tLiodeOjs duxgdy j dapv .d o &

10 thdase Oded d 1Isdn dMmfidzj H s Odad 2 9
CsCMtso Odad dzj sBrtsHd BB o dzj Misd dL A3 dzj o
sCdMmdzj dede’ 2 ketsdr HEsBdlsMY ilHEgdB0 0 % Mt

5.4 (0OLtOBSISCO tjCsd3j dzh Oyd2h dqhtsr f th
ZyOmilsdj d3 5Ot gudtscts Y Jedzse s ka6 dzw

RL 9 Jj Mmlsdapls s H dzw f sdzlz ud ded v CsC MO, |
stcj BsSo OdzdWv o3 85 d3d m Odzd yd ME 82 § tesydesmisd
hdrlsr eontHddzd kedzd M tfftej HJ dzj dzdz" d3df . L dacC

486 dzOMmdets | f& AurDdZD. v J ted3d dzf  [416f ts
My j COj-dpefpl'Mises EZecdzw § jtojrtsHdIls! ftod dzO
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f zOMmisdyd M 54 mMsmilstsw dzd J§ l GBtOL 58 Odzed j
CsC Mz sl skigdwts dL d3j dz YyJ dedetsc s k@ dzw
SBtOLtSoOdzd j 3 SsCMO M EMlsOdeso dzj dzdes?2 € tok
esyj g MYyjCodkdy L Oojth 0js5vw { Gd
SBcOLtsoa Odzgd j 3 f sdz2C sCMO; ftod f{ tefPpdrjzrclz s M
% d o'hj) BOLEZjbMW s j&GBCR. Zodzj tetsH

RMAatsHY dL dL dztsy j dedzts @ 15, dzj 5B - tsH d d3ts,
e tsdz dats? hdalr , d d3d dzd HisMIs Ols tsydzlz & f
CsC MMz ii3sMmisd .

I mdzi HMMlse dJ Istc®OJ ytisdsj JjtsHuEgddglz' d-L ¢ s BY
hdalr, HBdY C(tlttttets HMisdeOjls 50 %,
gqizj dzdzts jcots CCMEzj ddsMisd BEHjIs dd3j Is dz(
CcCMO, oCdz yow jaeéts d3j m Odedyj M kze 1 totsydat

RL9 jMisj dz M smise dastsrsd WzdeSdey didtc tHAAEzIs © d3
dPtec¢d c¢ci7,B38B. [ BEBHJVJSOyYydwy f(totseo tsH d dzOMm! )
dL Heokms BABSto, mMdzj e h dd3 BB KLOL 5A: )
ZOGtcj B/ BHPOz) tojlststelsT ) BOdsHBj IsOdkstel dL s
¢ ts ddgtsp Isj BB j oGds,ztc® 60 0o g t6Bzflzj o5 A3 H dzj dzdz'
(10%/ &3 dz) Y dodesets kZedzvw His Tisdz) gl Isp d
dzj sydddd ftesHEZSCISORd fdesdzdL © &EOdsd IsC
BsHdWdydietse Odzdz” 2z' ) ¢ drOY H zdZip BJL H s
¢ t5sd3dzO Is dats 2 Isj B j cOlskzter . [ Odzdz" 2 MY tsmtss
BsHdWdydtectseo Odzgdetsets EZedzv, tSHABZOCEBE OolststcOr
jets CtCMmikzj ddsMmisd, ofmdzj HMmMlseadj ydoets, Mmdc
M Bis BSHIWJSCOYdd Y dtodetsets kg dzv, &zO0 ¢ 0
CsCMO.

10dBBsdzjj BdJLSdHB s Isjrddyj MSts2 Mzl
weodw jlsipw Mfsmtse MMisOe dzj dzdv k¢ sdz' dats?
odHtss CCMO, Clststcr 2 ¢ dsg@plS 2z OI€ tsdshsH
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SBtOBBISCE?2 Y dtedztsets kZedzv  Otetso 5L H Buhadzts 2
Csdzd g fR8s,0Q 9% 18®2f).. [ 3

[Mdeso dzr &3 dzj HisMIsOISC ORI HOdzdesets MY ts
CoOyjMmlsej € tdf sdi] lezls OBt ez dasP s dz'dL s Ols
dsHdWY dydteseo Odzdzsets Y dedesets kedzw. s tetsdij
ydtedetse s ez HSBOOCO tddsfhis! s Isjtwjls
2O COoOyjfMmbej ftdkzyoj Bsects C¢MO.

] thdtsok ©OL©LOBS§Y MESMBs @L f s dri2 5]
Yofmsdudts tCdmdj dedesets Y dedtsets ZEdv § Ols,
4 wOMistswh j2 HdMMjtklsoydsdks? OBl ,
CcC Mz BsMisd Y ddsets ek o ftsyj Mg
¢ dZOH j .

] ss®29Ptcdo jHjdZr HOdedzr j, COMOsh djmw
9" Oy j dedets 2 Istsdzh ddes?2 § zOflsdyj MS e fdzt
fsCOL Olsj dzv B3 liHde ts f ff 366 g Og) Rt Mtfstefd (¢ o Mdzj dac
bedw o jMlsjMmlse jdzdzr 2 Efdse g &6 ffFdstssH
TteOdzj dzd W (dzjlsdzd?2 d LdBded?2 §jtedsHT ) .

v OB d&Zdyo 5
[ ddzOBd C O dL d3j dej dedv MY J € OJ dssfisd d ¢
ftod Jet tsCdMmdj ddd

: : 1 Jtedts b 15 @2t g g :
U4 B d Bl e | T EOMB Y sBiikzj &sEMmis!
s ¢ d fydzdc fizlsC fr]dTZtSW, | |
0 26 68?6 1:;(,)6
35 20 62,5 13,1
) 65 18 64,6 12,6
ree 2 95 18 66,3 10,9
125 21 67,8 10,2
145 19 69,2 9,8
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] sHBBdzy Jdzdj IsOB

0 25 66,7 14,6

45 24 66,7 14,4

75 20 67,8 12,9

-7¢ A 105 18 68,5 12,7
140 20 69,9 12,2

165 18 69,9 12,2

200 18 69,9 11,9

O dz2Odzd L qtelzw H Odzdz j , ftcdojHjdegdzr J 9o Is
ysts o ftsyjmmi sSSdndjddY Ydoksets b
CsCMkj Bsflsd, o' 6Oy jdadaetsj S OL Olsy dig, Bd
l) . s jCORwsilicd kdtsd Mkh jMmlse j ddets dzj

CteOdzd yO~n L dz0yd dzd 2 , Cslstster j tcd ¢ dzO d3j dzls
mMtsslse j sMmise d d-96fR1F, & WOv 3y MRALZS: sIs 17 HB 3
= Eyjlstsdyz  tsdzizyj dedz' = or 9 tsHis9 , BI dz

LS COdAr041(90Eddsy j zdz® MIBMESE § 5dzkz g dzd®
CCMtse Odzedv Eketsd ds?2 hdRksisC dide)kd@ocds) d
bedzv, Cwlttr?2 sldaduyojlkmy Ijd, vyt yc
COLEEBEOL U & 6] O6 ] dglsds dglz ¢ b t§ L H -2 FEa)dz s :
5§ d3Y j tcOdsHztE8 /v dzj SEBKL 05 Mkl sS § o ls7ls jokfj O

L d dsi822-324].

5.5 ({0L©O0B8KSO [ jsHdujmMSdr tjStd
sCdMmdzi dgdz" = kEcdzj?2 Htod HisYmMO® sHMIse i HBABI
1 © timdetemjQdzddef IsOlstse dMMmdzj Hise Oded 215 (L
dzOMmistsw h j 2 HdMMJ tels Oy d ts dzdzts 2 tcOB sl ,} ¢ toC
custsd{sfprbsHduimsid) ©jSCodjdioydd (6 c
Fcdzj 2 Htod ftesdLotHMlse | HGMR] ddtses $ 56 MC
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] dzd » Jtodpls FlaOsm O dzr ot totsMr COmoOs h dj M
fsHetslksaCd € CBCMBoOdzds Ekedz?2 tcOL dzd ydats?
HB6 dZOMdzs tOL tOBSISOdzdz” d©3 iBJ IstsHd yd ME d
994 HJde j o Mrjd@k Ctdsttsdky COyjMmse O t
St H) dy @Qlsfdsv jets G dMmdzj ddesmisd 65 1
f sdzz yj dgdzr = tej L Ezdz! ISOIsso dzj sBrtsHd @B ff j 1
MisOdzH Oclsdzse s tsBtOL YyoO HtojHftedwisdw M WS¢
( Mdzd S 0OLOIjdz2 CdMmdzj dedets s d& ¢ 16 tizi) Kzls 4

C tsdzy j dzls tc Ols O qidh tSun iz @ sk | Isfr) wigfj 4@ jdidfighrf dzdigtsdg | s
dmMfsdz! L so Ols! Mw Ytod JwsdLoeotsHmMisey CCMO
~ntlcOdzj dzdWw IsOCtsets kzedzw ftede jHjdzem o IsOB dz.
v OB d&Zd yoO 5

ltejHjdz dzr | MetsCd RteOdzj dedv [

[ 088 o ) 6] W jlaz? MBS - Odz d
[ dlsded?2 ) ddsded 2 4 J
1 20 30
r 95 105
S 80 95
[ 20 30

( Mdzd (&COLOj & sSdmdj dashisd § sl
Mehls Oq@8Y,® ¢ 0L 0] d kst dff H00 jf dgrchifdsd
fMdsdej ded ¥ J dzd{wdzj X NSOGB dzj dedzgs2 H &Y j €S
Fetsdz My g dzj deozizdy 2 Zetsd Htsdzy | dz
Fetsdz dets?2 hdrlsy o ¢ siEdoljtdds otg OLdmjtc zoLtdE] jJ
(BlHjd das Bl dzgj 56 dMdzj dzdzs ¢ 5o s8¢ dzv WO H dz
Hsf sdzdzd Is§ dz' dg" 2 dzOH L tSt6, Ylstser dzi HEGf Lkf
MOBso 5L csOdzdY, O IOCY] HjtjmMdisskt]ls:
bedw d fejHbmdstejls! odjtyjtejHdy j ftetse

ltiojHjd dz j] MesSd 15itcOdzj dzdis d ta tis a® diz
fdzj Hizs h j2 W istedlzdy :
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T="Ty—, (5.5

CHY-¥ OCIdujMSd?2 §sC0L Ok 6dMndj ddashls
To-f B jdB jdz 2 MtetsS SwOdz dzdv ke @y, MizlsREt
T-MSsttej Cldetse Odzadz’ 2 MesS RtOdzj dzgdw ko
1 Of ted &34 te: wWOSBOUPRE d22  sE)d ) dzPdzs igls ¢

[Sdzj YySsets BOMM2dzO, Sttt 2 &'z if i@

dzj sdzd 2§ j tod tsH N, IShisst sf@pOdz jdkO fills2y uj S sets

HiSC ZOMdzs kOB A 5.30 (o] Hjdirge 2m Shiistot d

MilstsC. IfMmdiumsedj 6Cdmndj ddsnisd k¢ dv,

H s dyitsdy s O dzv Is

20 X % = 10 cyTok. (5.6)

( Mdzd COL OIsj dz ¢ dMmdzj dedzsmis d, i sl
i mls 0o dzfyj,lse @pirdOed dz0 ff EHsPI O 6 J tisifivtie dedi 4 dzj ¢ &5
L 2Oy dz EZMlsOdatso dzj dedetsc ts  H dzw H O dzdzi) 2 dz'd3i2tc
sC dMmdzj dade'tsdfzlz y j dzdz” 2 Mddzy dets sCdMmdzj deder 2 E
mMCdzOH] d Hdjdz BJL LOHJjty¢d dMfsd L s
dzj Btdzj j 5 %.

rdzv ftejHslso O j dzdyls o @) dz§ sk dgpv o M@y H M ls
f dzOMmlsafwuddisd r Mo ts2Mmlse ketsdz des?2 hdrlr - ts
¢ dMmdzj dzdzts G ts d/ ddzd md dz' dzts ¢ dMmdzj dzdzts G
My jCOJ dBsMisd ketsdz des?2 hdalsr Htsdyjdz BT Is
420 HOdzdzsdf v lifdedf H f 2O J dzd d , fllsj 3 Mmded
fsorhjdzdjd3 MsH jtey Odzedw o dzi 2 BkZcedzw M Bfsc

s ts dzls tg ts dz LO Isjd&f jtcObkztets?2 k¢ dzv, n to C
MCdzOH] ddzd o MJzsMOR L OCtkr sses kcetsd d
dzj BHAd B f tetso tsSH d Isfl48fns e dzOMdaets 1 v €
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1tod L Oftsdzdzj dz@f oMz e sdz detse s S dzC
SlsHjdzj dzgdwv dgj sBrBSHdBS EZydlsr e Ol , vyl
O § dzOw  dzsls detsfyls ' .

lied (sdzujddd ey M @S @diédad oz Ofps
Fesdzt dzgtse s ME dZOHO ddzd HBBLJEseatsydtets s
5Bl j BE.

ltcd foHEGBlBOC)] Eetd des?2 hdnalr ¢ ¢
F6tsdz dets 2y Ofiyidsy dets [C dffpcfinlpdzeids 2 kZetsde st B
Bisdzi 4 lstd 5 90 Mc@is Azj Uz ffsifigs ®I- 1961 ¢ dg@yin i«

1 d sBrtHd B § (fiod s HdLudgifirgjddzd d  MsMis O O
oCdzs yjdedd o ftsfmisOe hdnsy tcj®Sddydsj dzdz &
5C dMdzj dztiap fipishipe SHdzse 5 h &ZORO dz0 W dztsls By d
Cstotej SIsdtetso Odad W ftosyj Mmsds tBEEON j dad W
tcj Ocj dzstse Hdzw ko jdzdyjddw or atsHO Ctsdzyd C

l1tod HftoscdetsL Jietso Odzdd of AsHO CBCMO (
CsCMtso Odgd["et v f EBB6[A3T dzjeth sHJ B Lkydls' o Ols
s5CdMmdzj dedetsisd EZetsdz dets?2 hdnalsr . [ mde, +{ bts
or AtsH Gidsod » ftsHEZCIss CCMtse Odzd W
f sCOL O] dzv ¢ dMmdzj dedets s & &) 5 Pl Jizts B datf 4 O k
o' nSH fMARSOHr 03z %, BjdLtBdZO dO 0, 01 %,
fdietse jdzj sdyj MSts?2 o dzOcd dz& UdsO & MytsHY S
dzj 8 HdBSMHdHO B2 tsHO dO 0, 1

{ OfatsH IsjfdzO dO CtsCMtseaOdzdy hdnls
Sftej Hidzvjlsmyw MtscddAdgs kg dsisd3 4 31 @34 dzj dzd
sCdMmdzj dedw kedw jets ksjrndsasedyuyjmSdns d
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PYKOBOAHTENb paboTh —  WJ. APO3HUK

3aM. 3aB. yroJbHbBIM OTJEJIOM, K.T.H., C.H.C.,

PYKOBOIHTEINH pabOTHI JI.B. MUPOIITHUYEHKO

r. Xappkos, 2011 r.
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ltoddztsy jdedj ¢4

YK 66.092.89:669.162.16.004.12
Neroc. per, OllII4DOROTC

MEHACTEPCTBO NPOMBITILIERHOH HOIHTHKH Y KPAHHET
YKpanucKu# ToCYNapCTBEHHbIH HAYTHO-HCCACAOBATEbCKIH YTeXHMHYECKRH
HHCTHTYT «Y XUH»

61023, r. Xapbxos, yi1. Becuuna 7, Ten. (057) 704-13-18

OTYET
Tlo HAP « HCCJIIEAOBAHUE BJIMSIHUSA CTENIEHH OKUCJAEHHOCTH YIJIEH 0
LHIHXT HA HX TEXHOJIOTHYECKHME CBOMCTBA H KAYECTBO IIOJIYYEHHOTO
KOKCA H PA3PABOTKA I'OCYAAPCTBEHHOI'O CTAHJIAPTA ACTY)HA
ONMPEJAEJEHHE CTEIIEHU OKHCJIEHHOCTH YIJIEN»
(Hdorosop Ne120.2011 ¢ KXIT [TAOQ

«EBpa3-/lnenponeTpoBCKui MeTATLTYPrudecKHil 3aBO HM. Tletponckoro»)

3aM. TupekTOpa N0 HAYIHO#H pabore,

A.T.H., ipodeccop / 10.C. BACUJILEB

3as. yroNLHEIM OTACNOM, K.T.H., C.H.C.,

PYKOBOJHTEND PabOTH M_, H.1. JPO3THUK

Jam. 3aB. Yro/JbHBIM OTACJOM, K.T.H., C.H.C.,

PYKOBOIHTENb paboTH Q{ LQ A.B. MUPOIITHAYEHKO
eAn

r. Xapbkos, 2011 r.



lteddzsy jdedj ¢5

V]IK 66.092.89:669.162.16.004.12
Neroc. per. /AU OOFH 69

MHHHCTEPCTBO MPOMBILLICHHOM NOMHTHKH Y KPaHHbI
YKpauHCKHil rocyIapCTBeHHBII HAYYHO-HCCICAOBATEILCKHIT YIJIEX HMHYCCKHI
HHCTHTYT «Y XUH»

61023, r. Xapbkos, yi1. Becunna 7, ten. (057) 704-13-18

v
E.T. KOBAJIEB
2011 r.

OTYET
ITo HUP « HCCIIEJOBAHHUE BJIMSHUS CTENNEHU OKUCJIEHHOCTHY VIVIEN H
HIHXT HA UX TEXHOJIOTHYECKHE CBOMCTBA U KAYECTBO MOJYYEHHOTO
KOKCA M PABPABOTKA TOCYJAPCTBEHHOI'O CTAHJIAPTA (JICTY) HA
ONPEAEJEHHE CTEITEHH OKHCJIEHHOCTH YIJIEH»

(Jlorosop Ne2.2011 ¢ ITpAO «JoHenKCTaTb-MeTALTY prHUECKHiT 3aBO/»)

A g
3am. aMpexTopa 1o Hay4Hoii paGore, /// /7//'/__,«
AT.H., ipodeccop B 7/ 10.C. BACHJIbEB

7
3a8. yroAbHBIM OTACIOM, K.T.H., C.H.C., —
pyKoBOAMTENb PaboTHI H W1 JIPO3JIHHUK

3am. 3as. YrOJbHBIM OTACHOM, K.T.H., C.H.C.,
A
{

PYKOBOHTENb paboThl 1) J.B. MUPOLITHUYEHKO
CM N

r. Xapekos, 2011 r.
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ltoddzsy J dedd ¢ 6

VJIK 66.092.89.004.12
Ne roc. per. 0110U006546

MHUHHCTEPCTBO MIPOMBILLICHHOH IOJTHTHKH Y KPauHBbI
VKpaMHCKHii rOCY1apCTBEHHBIH HayqHO-HCCIIEI0BATENbCKHH YTIIEXUMHYECKHH
uHCTHTYT «Y XUH»

61023, r. Xapekos, yi. Becruna 7, Ten. (057) 704-13-18

YTBEPXJIAIO

OTYET
ITo HUP «Pa3paGoTka H BHeApPEHHE B CHCTEMY KOHTPOJIsI Ka4ecTBa 3aB0/Ja
HCNBITATEJILHOT0 000PYA0BAaHHS H METOAHKH ONpee/ieHHsl OKHCJIeHHOCTH

yrJei»
(Jlorosop Ne 213.2010 ¢ OAO «AKX3»)

3aM. MpeKTOpa 10 Hay4yHO# pabote,

I.T.H., npodeccop 10.C. BACUJIBEB

3aB. yrOJBHBIM OTZEJIOM, K.T.H., C.H.C., e
PYKOBOJHTENb PabOThI —_  W1na apO3JHUK

ONMOPHAARA
HAVUYHC-T~X!T U CKaf
r. Xapekos, 2010 r. y ;
FRPAMIC. . 0 s o LICKIMMY,
AHCTHTYTA
I. Xapbxos




CIIUCOK UCHIOJIHUTEJIEMA

Ot YXHHa

3aB. yrONbHBIM OTJENOM, K.T.H., C.H.C.

3aM. 3aB. yrOJIbHBIM OT/IENIOM, K.T.H., C.H.C.
Benymmuit Hay4HEIA COTPYIHHUK, K.T.H., C.H.C.
Bexymmuit Hay4HBIA COTPYIHHK, K.T.H.
Crapummit Hay4YHbIH COTPYTHHK

Crapumit Hay4YHbIH COTPYTHHK

Umxenep 1 xateropun

Mnanmmuii HaygHBIH COTPYIHHK

Ot OAO «AKX3»
Hau. II3]1, k.T.H.
Hau. yrinexokcoBoit rpymmsr L1371

Unxenep-nmabopanT xumugeckoro anamusa L[3J1

Jlpo3nuuk U.J1.

Mupomnuyenko J1.B.

Kadran 1D.C.
JlanepxuHCKUMH B.M.
Bunonenxo H.B.
Tonopkosa H.H.
I'pei3noB A.B.
HBanosa E.B.

Knemmnsa I'.T.
PeBenko H.M.
IInaxosa JI.E.
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ltoddztsy jdedj ¢ 7

Y]IK 66.092.89:669.162.16.004.12
Ne roc. per. 0114U004714

AEPXABHE ITIATTIPUEMCTBO «YKPATHCBHKUIA JEPXXABHUM
HAYKOBO-JIOCJIIJTHUM BYTJIEXIMIYHUM IHCTUTYT (YXIH)»
61023, r. Xapbkos, y;1. Becuuna 7, Tes. (057) 704-13-18

o
O/  DEPXABHE
&/ nBNPUEMCTEO

€.T. KOBAJILOB
2014 p.

3BIT
3 H/IP «PO3POBKA I BIIPOBA/IKEHHSI B CHCTEMY KOHTPOJIIO SIKOCTI 3ABOY
AOCJIITHOTO 3PA3KA BUITPOBYBAJIbHOI'O OBJIATHAHHS TA METO/JUKH
BU3HAYEHHSI OKUCHEHHS BYT'LJLJISI»
(Horosip Ne 91.2014 p. 3 [IAT «METAJIYPTTUHUI KOMBIHAT «A30BCTAJIb»)

3act. nupexTopa 3 HayKOBOi pobory,

A.T.H., Ipoecop 10.C. BACUJILEB
3aB. ByrinbHEM Biginom, K.T.H., C.H.C., P
KEePIBHUK po6oTH L.J1. JPO3JTHUK

3act. 3aB. ByrilpHEM BiJUIJIOM, K.T.H., C.H.C.,
KepiBHHK poGoTH ‘ M JI.B. MIPOIIIHUYEHKO

Crapumit HaykoBuii criBpoGiTHHK BYT1JIHOTO

BLLTY, K.T.H., KEPiBHHK PoGOTH ety H. A. IECHA
w

IpoBinuuii inskenep ByribHOrO BiIiy,

KepiBHHK poGoTH ﬁng 0.B. TPU3JIOB

M. Xapkis, 2014 p.
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ltoddztsy jded i ¢ 8

/
Y]IK 66.092.89:669.162.16
Ne roc. per. 0110U006495

MHHHCTEPCTBO MPOMBIIILIEHHOM MOTHTHKH VYkpauusl
YKpauHCKHii rocy1apCcTBeHHbIH Hay4HO-HCCIIEI0BATENbCKUH YTIIEeXUMUYECKHI
HHCTUTYT «Y XU H»

61023, r. Xaprkos, yi1. Becuuna 7, ten. (057) 704-13-18

OTYET
«Pa3paboTka HenbITaTeALHOrO 000py10BAHMS M METOHKH ONpe/Ie/eHHs

OKHCJIEHHOCTH yrneii H BHE/IpEHHE B CHCTEMY KOHTPOJIA Ka4decTBa 3aBoaa».

(Morosop Ne 149.2010 ¢ OAO «3anopoKKOKC)

3aM. upekTOpa 110 Hay4HO# paboTe,

A.T.H., ipoheccop 10.C. BACUJILEB

3aB. yroNIbHBIM OTJENOM, K.T.H., C.H.C., pYKO-

BOJIUTENb paboThI — W.J. APO3/THUK

r. Xapekos, 2010 r. ! { "Q P H q



CIIUCOK UCITOJIHUTEJIENA
Ot YXUHa

3?,3. YTOJIBHBIM OTAENOM, K.T.H., C.H.C.

3aM. 3aB. yrOJIbHBIM OT/IEJIOM, K.T.H., C.H.C.
Benyimmit HayuHBI# COTPYAHHK, K.T.H., C.H.C.
Benymmit Hay4yHBIH COTPY/IHHUK, K.T.H.
Crapumit Hay4YHBIH COTPY/THHK

Crapumii Hay4HBIH COTPYIHUK

Umxenep 1 xareropun

Miammuiit Hay9HBIH COTPYAHMK

0AO Banopoxkoke»
Hau. IITO, k.1.H.
Hau. [13J1

Hau. yriekokcoBoi rpynmsi L[3J1

Jpo3anuk U.J1.

Mupomsuyenko J1.B.

Kadran 10.C.
JlanpokuHckuit B.M.
bunonenko H.b.
Tonopkosa H.N.
['peznos A.B.

HBanosa E.B.

Yepupimnos 0. A.
OpunHHHKOBa C.A.

Kupumiosa T.I'.
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ltoddztsy jdedj ¢ 9

V]IK 66.092.89:669.162.16
Ne roc. per. O/ LU0 Y6 §

MHHHCTEPCTBO IPOMBIILICHHOMN TOIHTHKH Vkpaussl
YKpaHHCKHH rOCYAapCTBEHHbIH HAYYHO-HCCTIEI0BATE bCKHI YIIIEXUMHYECKHH
HHCTHTYT «Y XU H»

61023, r. Xapbkos, yi. Becnnna 7, ten. (057) 704-13-18

VYTBEPXJIAIO

HHCTHTYTa, A.T.H.,

acIly)X€HHBIH JIesTelb

OTYET

Ilo HUP «Pa3paGorka u BHeapenne B CHCTErNy KOHTPOJISI KAa4ecTBa 3aB0oja
HCOBITATEILHOr0 060PY0BAHHS H METOIHKH ONPeXeeHHS OKHCIEHHOCTH yriein

([orosop Ne 1.2011 ¢ TTIpAO «JloHenKCTaTb-MeTalLTy pruye CKuii 3aBO»)

3am. mpekTopa 1o HayuyHo#t paGorTe,

A.T.H., mpodeccop 10.C. BACUJIBEB

3aB. YrOJIBHBIM OT/IENIOM,

—
K.T.H., C.H.C., DyKOBOJHUTEJIb paGoThI _W.J1. IPO3JTHUK
3aM. 3aB. yroJIbHBIM OT/IEIIOM,

K.T.H., C.H.C., DYKOBOJHUTEJb paboThI M JI.B. MUPOIITHUYEHKO

Benyummit urkenep yronsHoro otena,

PYKOBOIHTETH paGoThI W A.B. TPBI3JIOB

r. Xapekos, 2011 r.
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ltoddzsy jdedy ¢10

y 6] g
66.092.89:669.162.16

Ne roc. per.Of 1L 001479

MunncrepeTBo npoMbimuierHo# nomuTHKK VKpauHb
YKpauHCKHii rocy1apcTBeHHbI Hay4qHO-HCCJIe/I0BATEILCKHM YTIIeXHMHYECKHi
HHCTUTYT «Y XUH)»

61023, r. Xaprkos, vi. Becnuna 7. ten. (057) 704-13-18

E.T. KOBAJIEB
Z& 2011 r.
OTYET

ITo HAP «Paspaborka u BHE/IPEHHE B CHCTEMY KOHTPOJISI KA4€CTBA 32BOJA HCIbI-
TaTeJIbHOro 000PYI0BAHHSA H METOAHKH ONpE/Ie/ICHHSI OKHCJIEHHOCTH YIJIeii».
(Toroeop Ne 228.2011 ¢ 000 «MCTDKy)

7
3am. tEpekTopa 1o Hay4yHOM pabore,
AT.H., ipoeccop 1O0.C. BACUJILEB
3aB. yrolbHBIM OT/1eII0M, —
K.1.H., C.H.C., PyKOBOJMTeNb paboTh . U 1. TPO3JTHUK
3aMm. 3aB. yronbubM 0TeN0M,
K.T.E., C.H.C., pYKOBOAHUTE b paGoThI JA.B. MUPOIITHUYEHKO
Benymwmii unskenep yronsmoro oTzena,
Tz
PYKOBOIHTENE paGoThi ‘/4/ A-B=FPHI3ITOR
= OMOPHAA
HaYYHO-TeXH " deCKa
r. Xapbkos, 2011 . BI ~ LA
VEpanucioo. o iyil ¥ IIOXIMAY,

HHCTHTYT&
r. Xapbxos
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