nrrrtofl v A dewvrotwuvlporndr sorrrurdr
1LouvsrR RLuUvRULY Jgels{flfrsvfcti3am ol
t{uvwrBUs B O050rrfRR 10US

10 ftcOo O T

gdl VI RL O
Ricd dzO JSHtc! j o dzO

1o fevtovsvuvt R LI O1 138 P ROGLVR[RL R s/
fouvrtrROSZ 10 4d Jerv Ll

gl j yd Od02@a0Bls " MsS sdBsd) Ckdvicdy | M)

R [ T UOARC
ZzO MsdmSCOdedy Eyd dets?2 Mmisy f Jj dz
HECIstste® fnddidyd MEdmas dOEEC

4 OdzZk kIsj teB ztc G
2015



2

{1 ol rire

) S S e - T USSR 5
1] 6110 sdzd Odddidpdidep) L(Jte dzd B.J.. 6 Q.S Z 16 e, 16
1.1. rRiMbtted UJ.[E.OY.. ML O 16
1.2. dwbtsjddy d tBhdj E..O.tra.O.Q.ltheo[fnlquq’ .. 15.dz8{60 dzc
1. 3. /\1stc;d3r i s dzd O dad.dzd.dzO....d....d.~...Ma.B.2.Ms.a. 0. 17
1.3.1. [Co@tpik @ dats dztfls j dz!..dz'...J....Mo.is.2.MIs.a.0.... .17
1.3.2. GCdzj ClstetsdzdzO% ¢ tets® BH q’d313fr}Js.4......tG.C).L..dzo[..u.d29 a
1.3.3. J1LOddtsHj2MmMlsa.d.j.. L. R...M... Qq’fndztsls@d3q’19
134 j &3 jJ cOlsztcdzOW L Oo d Md d3ts.m.s.i.... 4. .dzj. S s teis.f e SDIEH (
1.3.5. 1 tetslstsdzdzOW.... ftes.0.68H.dBEMIS e 23
1.3.6. {q’HtEq%Wn#tithiz.Bﬂ;Bfr]ls ............................................................ 24
1.3.7. [fdudmMé&dd =~ OOl jted.mls.d.C.d.. 1. 5.dd.0.d8 dzd
1.3.8. [0O0cddlsdzr j rOOLIJ.tadMmsd.C.d... .00 R..........27
1.3.9. r1dtdzj Slstedud.me.d.j...ma.s.2.mls.a.0..1.6.R.....32
1.4, ltwjHMmisOodzj dedvw fI’]lStGIZQlSIZtGJ d rOtOCIsj toj
dzj G SABS G J dedets.G.t5...034..5.0.020Z0.......oooiie 35
1.5. utotej d3j dede' § e HMIsOo.dzj.dzd. W..... ts....n.d.dzls.j.L..J38 § ts
1.5.1. Ajfdets?2 R OtOlls. tG.. ljtsdzq’ds,; tod.L. qu’q’..........38
1.5.2. o¢CIsdoede 2 vy4.dalste. . f.s.dzd.d3d.t6d.L..00d.d..........39
1.5. 3. o[Qq’fndzq’lstzq’ ..... Qudzd.dzd. dzO.......oveeeeeeee e, 39
1.5.4. sddagjlsdyd MSdj thse.j.ddeisfls.d.. 0 . s.0zd.034..60 L O
1.6. wkhjmsekeshdj ftojHMIsOodzj dzgdvV s B » Odzdil d3J
1.6.1. ttshmis ygzf Glsets? 6f gzO g d.6b...L..OdBJ. " 4..dzd.W......42

162st6dlsdC O Mmkh jMlsoks hdn ftjHilsOs dzj.dad.2....543d3]
1.7. 1 OHMGEdR) Cd" tdzO" stk s 6.0, 4 o512 ls 15605 6
1] 012 dzdwdedd ©dfMmdisidg dztsQ ztf dzglzded @ Odzd dzd dz0, Mo ts2

dZOH BBtsdzj C Zdzw tedzzs Mg & P ok j.L. gz . [s.OIst50. i 47
21.s dMdzeddipdits o dzr | Mo ts2 Mise © Odzd dzd.dzO....d....1.5.dzd. (..87zd G
22 ) dzdwv dzedy S dMmdzslsdesmisd §ted € dfMmdzj.dzd.d....0dzd. A9 dzO

221 S dMmdzj dzd § Qa@iddygf d20 dfQeHQ.dz!..dz".. ;... 8w 49
222 CdMmdzj dzd j Oded dzd 2@  ted GetOdzzd dalsias @y )2 sls dzts h
B A2 By 16/ 1 Gl MY OZAAS. o OZh et veeee e 51
23dots2Mlsa O d dsteW sdzsecdv § tos.H.EzC Iss5.40..56. o[fn.dzJSdzc[W
2.4.5 d fydzts Istelgs@isy d S dzdzs 2 Mej ' € OC o Oy dzj 2.h.4.2..860C |
25.{ S dfdzj dzdJ Odzddzddz© f§ted to1 O 2. cbdzj lstsfcffrindar] jdzdt
Oded dzd dz0 Mo ts2Mlse O ( .BEiel. 6dksdd.y.. 4. 50d 8. .e0...57
2518 lsOdgH Otelsdzr | Emdzso.d.W...md.dzls.j.L.Oieeeiiee 58

252RL ) dzj dzd § Mslsdash j dzdw € tsdzy j.dzls. 0.0.0.2..... 560 )
253] &zdw dzdj CdMmdzslsdsmisd d .§.edLEH......0dd 5.4061C d 1

25.4.] dzd dad j IS . B J.18.0S 26 e, 63
2.5.5.<.‘ WiGCls tOL.B.OO.AZJ.Aad. Yo 65
2.5.6. WJgGls 99 jHJjddw .d.daj.tels.dzl. ... H.1S.B.OO.SS . 67
2.6.1 dzq’qU‘dz sCdmdzd s j dz dzswgsqﬁqmmmqme fde@& 2 Mlse O (
18 15 H B G IS 05, Dot eeeee et e e s enmes e e st e e eeme e 69
261 CdMmazpded gzd 2O § sH Hj 2 fMlse d P& slydBE { d)EztsE &8 d)t
2624 55MIS00 € 5B SAGH.ISIS D dude B eeeeee e 76
263 CdMmdzdlsjdzr dzr 2 fslsjdzaydOdz COC 9 ON.d. 2. WIS s

1] 01 JrOdedL d3 s5CdMmdzj dzgdwVw Oded dzd dzO o L Oa.d.md.d$8mls
S I e (OB | IO T = o . S (3 RSSO PPPPPR 80



3

wn

. _fjr—r_b—{ﬂ
ot 2NO)
frr
&w
& &
&
N

a3q

[
d
R
R

dqtokze h O MlsOHdVY 6.C.d.Mdzd.Is.j.dz.. . dats.2.....18& dzd
dosjteds’ 7 yjfj2 M EuOMisd] d..4.0z).C. 1881 d
j dzZls Odzt detsj f tsH.s.a.j.tey.H.j.dzd . j....d3d..7..0.dzd0 O
fMdzj H 59 OddEf(v HOels] Hiza| SO oo tﬁgoﬁzﬁqsdmdz\f...z..alfntecj
Mdzj Hise Odzd j....dz0O.Y.O0zZ!.. dz"...¢.....I5.dzd .6. 5.4} . tc. 19D
Ul{OfI]lSC[J L dzj Cstetsdadetsets  dtodzdetsets Iste Od
(=30 7 ¥ | e S SPERRURR 95
4 jsw*d SBARE . L. QUi 96
Bdtetso Odiaf £ zdWHedis » Mistolz C.ls.zte... 4. 15.dzd.Q.dzcp8zd &
Y3t dzj € 2 A" 16 02l R S IBZ SIS M 08
JrO0dzdL i3 MOBstesec OdegdL Oydd f.5.dzd.d3j.16.dz"..79 yJ
LOddBsMmeawL ! ftotsyjmMimse Wstodddtotses OdzdwW dzOH
(oo IR 19 o Be -4 30 T T O O e = SR 100
t sdz Cdmosksdsnlsd ..d..5.8.4.0ndds.j.d. ks §
viMdzseo dw Wsted3dtetseo Odzdw tOL dzd.y.dz".q... 1904 § 5
sOfr Mmioesinp isdad df.....daPdzl. J..L.O.coooviieee e 107
R dzH 2 € y-d ts@dz" Uzlzff. oAg RS 107

I dzd W dzd j dzd B s ek 8.0y 2. 5 IS O k.0.q.... 0. 15.0ZPER |t
sddzi tesdgdyr 2 tesfls OH.BEAZ.S. 2.dv oz 0116 s

5B j dzdzsilsd WsteRdteseo Odzd v Is.taj.5.d3j. to.dz.. T11 (
ydtf tteodzd.L.Onyd.d....00M0mls.dy...1. 00 R........116

yddz MmMlstekzClskztedats? dzgj SH dzstetsH dztsmls.d.120 ¢
sLdlr f tsdzd Odzed dzd dzO0 H dz¥ tOL dzd ydg 1°2 4o C

s O B [5.0.020zE5.8. .. 55 ... . 5B EIS.Loge G, 124

1. 1. dbdzlsd €S stetetsL 5 dzdz'..j.....Ma.6.2.Mis.0.0...0.5.dzd. QR4 dzd

51.2) sHdOW HdMmf Jjtehdw Isdzq’ Odzd dzd dz0 9....C.0.y. 4.6 |

513 tec Odzd ud MSdd HJHPend.d.. . §f5dd.0ded.dz............. 131

5.1.4. [wcOdduimSd) Hdhfjwhed tiug 1§ rRsdzdids & v i
515RrRMf sdz! L 59 0dzdy BtecOdzdyud MEs2 wHdMmf jtemdd 1 ¢

W W W ww
nE- o9
- 33 00
e
. o

Is
dz
d3d
n
n

o - -
&OOI\JH
.- -

&
>
(7, ]
8 o

e B WwwWww oo
T OWNR—=NF"

R N Y
NN
o - -

=

Y

N
N

TN NG
TN NG
m“*“le\)l—‘nl\Jl—\Q‘—“‘

m%bbb
P =N o0

- 8-

o
5 .

Msts2 CsMmisd ¢ OteB Bdzd.dzd..dzB.6. 5. 0. 4024 . L.O e 139
5.1.6. )djdStsssBeOLEshd?2 fsddztjlsOdss ™ 2 &G
(/Y0 7ds IO Xo 74 Wav.do a7 3o ¢ SNUNN U PSSRSO UP PSPPI 149
5.1.7. sdfsLdydsdeds j dzOf tsdzded.ls.j.dzd.....0.dals.q 156 tc to
5.2. [ Ols jitelfjCCdEs to Bi0dg'C-@ S ugﬂjslslmmmwm C wmieBy..dz)..C.f)..1590 | ¢
5211 sdzzyj dzgd j € sdi@fumL.d.ls.s.8.. 0 00 R 160
522 steW sdzsedw d Mo 2 Mis-aep...0. .30 .5.L.d.s.60...1.0.11&1
5.2.3. 1L OdBH jod M lsdndizis o ldas|dR..mds. ds. s.%..dzd.d........... 164
5.2.4. 1LOdM®BSH jgodMleasd B 2 ¢ rlzdafs.dzt..fy.ts.M.Is. s.W..dad167
5250 dzj Cstetststf Isd yj MS d¥j s BOsc Ocf-stj serfsids.d.S..d.............. 169
5.3. C(dzjSltecsftetsotsHwh dj ftsdzddter HMzv ddLLisls]
5.3.1. tOBtkO Is&.f.dzd.0.dscs.  A.0z). 0B 0250 e 175
5.3.2. RfMftsd LsoOdzdj { dzjSltetsftesosHwh dn ftsd
SEY 0Zd 8 02" B A OZde 084 HBISI5Dieeeieeeeeeeeeeee e eeeeee e eeee e ereeee s ereeees 176
534.¢ 1 J MY dzOIs d dets 0...2.8...8.0.U8.0.0Z0. L..oooooiiiiir e, 201

5.3.5. [sHdqY¥dCOydw -if tstez Odaltzd dizsdip . @dz lslsdi20@ N

5.4. CdzjShktesftosotrHwhd) §odddjte’ HoE .Sehdd
5.4.1. [ObjtdOd...dzf.L.S.52. 4. 026515 .02 IS G 214
5.4.2. CCtOddtkshdj &OIsj.tod.Qd...dz0.. 5.0das.0.329 ¥ j



4

543rRMMdzj HBo Odzdjy Bd -~ OdzdL &3O o dzd W dzd v MgZp-rR  dzO

R T e 1 0 ST 240
54.4.) dzq W dzq Jf 2z fdfstEs j L © d fMsflstw ddv § tdd &) tedzsc
nOEOCI | tod MisdS.d 050U . A6 F D2 oo 249

5.5. 1dzdOdzddzddz d J dnts teBg ddstsiod.ls.!.....0....5. 0.4 J..M2EES j
5.5.1. 1tdkzkyjddj Mttt j distse: dOdkslstczs st 1 ¢
ZOdzs yOMis d Yy Od3d.... 0.4 164 Bl O eeiiiiiiiiiie e 257
5.5.2. RMMdzjHtsoa Odzdj oL OddsH | 2.Msa.dW.. M) dzls
5.5.3. ItLBsydr 2 d&in~OdzdL 3 Odzlsd o dAglz..dzis.2.26D ¢ Is

D B S L (O PP PP PP PP PP PPPRP 265
g d My=fCsfotdd RAMARS IS BB HG K. .. eeeeeeee e e e 267



5
Irreure

] sdzd Odzd dzd da t(HIdpdg RJL G toj HMMIsOoa dlsjdzj?2 ¢ dzOMMO
(C1HOLB2 St Isdw ¢ fslsesrdn ifidzj fipusplomigdisify ¥l ¢ 9R7 7 H te
or MsSC sd3tsdzj S zadzv tedz” = Mtsd Hddzj ded 2, so¢dn cog
fsdzd f OtcOW j dzd dzj dzo d dzd dzj dz, fs¢COL Odzts, Yls ts ts dzd
1 sdzd d3j ter Bsckzls dORBHJI! Mw o tWEACHE jm S Isdzj teAc
fsdzzf tcso sH dzd € HOt s LOSCtdtsdsj tedz" 2 tsIsC dzd & daC
1 dzj Clstetstf totso tsH detsfls ye jls, f dzsIs dgts fiyls-& f H telEONciB]dE
ftesdzd yo4 aztsmis H dzw GOL 59 d Y dH¢C tsipldssiyv.h ] 5 f 5
ZOL " 9 O Is ¢ ddzlsj dzdzd 6 § dgl§.dz" Iz 2 Gz®BG j s O ELOBEPe - s
B" d&zO ftedMmizyHjdO | 5B dZfZp MOV ftoj BdW 5 ~ddisdd

l sdzd Odzd dzd dz tsB dz@ Y @RISR ¢ EHaRS ts tedrdiadzts?  Hf do@sto @] djt
100 ud odsj dzfy @ Msls Oded d M Jsdedets?  ff tots o tsoutsfightpldn@sdzts o, d Is
OCIdo dzsfls? & , ifdsjde DO 57 tots d3d L d3is 3, dzj dzd dzj 2 dz' o
f OOBOGdzj Isd L d3ts ds. J Hit sdzdzj dzd d k2% is s mtsdidxc toffj thdnd]
~dBdUd MEdn Mtej HORISJ tefEjuijldns B Mundstos  dz' dztsfls!
| ZOEBHOEBY bkddCOd s S| dzj Sk Mmeots2filse d
1L dzj Cstesf csotsHWh dRn i sdzd d3j tetseo MB O dmd iz el
sfdetse dz' | dzOf teOo dzj dzd v 4 @ldg) daff gt MY J Splg cRo, dz' Q@ 16 C
o' MsCd?2 flsjdydod ft0Clsdy MSsects dmf sdz' L se Odzd

]l Ctdahj c&Atse ¢ BadfBOSE|['BrildgestoneSeikos r dzd o' f zh j dzr
i tsdzd a3 tedz" J zdisdjer j OCCkRBzdzw Istste T dz0 s dz
Eitse j toh j dzMiso so Odedz" | dzdilsdjeorj OCCkBzdzwIstster My
Bisdz' "z¥ Htsdzt tor 26 O dhlstsyded S so f dls Odzfel d3ticHzfC
sfftsdz 1 dzgj eesmMB jtejcOshdn EMmtes? Mise, GHJ dMmYf tsdz
CtsdzH j dgM Olsster ddzd Mk jteC sdzH j dzZM O ster . v Mstes?2 Mis
2Oy oW j ddd d i39 & b OfitefoddifissdtsHW M d j § BEC sMIs: BB Y
¢ sgedzM Olststets 9 Mtc Oo dzd dZ3ts ¢ s Mats@hites Cdz@ration ® s dztfz Ay Epvy Is
CtsdzH § dzM Olstster Pamasonic BR@aR s 2 | zOMmilstswh jj o tcj dgw
1 dzj Sstesnddddyj MSdj CtsdzH j dzmOlstster Zso se s f ¢ 5
f sdzd di3j c ZOO Ul zOBEC if sBY sdzj dzZls© MyYJ sOJIsmw 1 d
NdHSEBMIsj 2. lteddav Isd 4 dztso ' nd MY Bfzsdzts o O dzadigd G B oz
Md@zddteizjls §jt] ¢ ds yjddj NFCEASE Izt dift tstisdeis® s HiEA
[7- 9].

1 Ouyd dzOv MR G & dzd BOdzd j ZHjdvjlsmw 1 ¢ R
Odz' Isj tcdzOlIs d o dets® Is t lazdess dgrlsdf € d dzj d3j delsts o . 1 dZOG BH Ot
ftoslstsdadats? ftososHd dBsMisd o MtsyjlsOdedd fp € Ols Odzd |
Codf sdzj dzls @ 1 dzj € s to toH dzeizfts ¢ toisQjladiftgicteditstz todz" 7 S
o BHBeBHd &3 I dzde sd3, O OS¢ Y ) 1 dzd d3d dzls O~



RMytsdz Ljlsw §sdddjt J -fHeys sEwH dfW-d Sdiudedte Ofdzs ts|
ssdzt €5 9o Issfdzdedzr » 1 dzj d@3zi dzlgfO ~t5 B jdEd) Sdzd a GrzdiHz@§
ZOMistswh j et jotz) dfjj dzd dzj € stetsdedz” j Casis,dfiji@dzifachi, KBEES d
Sanyo, Toshiba, Motorola d Hicz @defs dzfidtelz® Is dzd h 4 HJ i3tsdzils:
dzdL Cslsj B j teOlskztcdz" = Istsf dzdo dzg" = { dzj B delsse, [1@ ¢
11].

10 imdeso j 1 o1 R tOLtcOBBISOdts desotsj ff € tsdzj dac
fnd dzj CIsdo dasfls' & 2 N2jOzEOzd"Ms; ¢ P Bo ST Ote Oy d, i dgde'sAlz! a3z ¢
H dzw sfizh j ded W tcOMmlseo stets o stee Oded yd M dn ¢ d fdzts
Cdzstesdzd ez h dj IsteOdzMy stels doodetse o otsHdZr 7 0
f sdzd di3j tedzlz®  f dzj dz€ &z, B U Odatg d§.z dzf o oz@ls | fipelzr df s &
detcOj s tc ts dz- d sdzdzts ¢ s L Olse stc O. WWicls d s dzdz
Codestesdzdtelz j di3tsc s o ' waizl dzilziigd j tizy OO ENiIsazj C OtcMmils o j da
HEf OB dz, MOdzdydOdzOls, dedStsL gdH o ERBYiA]Eg fip) df todf 1t
Bsckls fMmisjtfjddets o Hj dzw s Mw o IfekErfPRzdL &3j L O

1 o1 R dMysd LEjkMy H&Y 1 CteOdydtetso Oded “Millikesdzj § |
& Companyf 5H Ikitee so@BiexskOEEBROj s IS¢ Odzds cofztst f dgd @ Iz
dL d&zz yd dzd v , Yylsts o' Lo Odes dzgj sBrBBHJ®BsMIsS ¥ 1 CtcOd
Hickedr Bflstsoarn of M syOMmistsds flzdzr & is tzts? fndzd 00 9 *
11y dd3isls d fdjdsd 1 ¢1rR @O ftstedhis"' -~ Wgtihdb g
Co@fsLdls” 1 o1 R M &3f sOdzdzd U MS d BA[13f dzd dBOG ded Is dz’

t OLOBESISCO dsotsets fsCtsdzj dedv fyj demstedze = kMl
L dzj Slstetstf tetso sH W h di dfdts defd tOddzf] dizd tetfdsdds] o . 1 tistsiod ofiyfj dets te tsadztstid
WS ydt HjljSldlkzshj2 Codfsdds' Mjdhistss,
tcOL dzdyder 7 "ddBdyi MSdr twjOcjdzlstse d HOE I dzO® dad -
Hdzw BftejHJdzjddy CtdyjdsttOydd s MgQyds ~tc@mis a te
d Sdmdsls, Ot slsdyj MSdn ojhjMmlse, O3] dzts € d fiy ck
B sOdzzZcE MdHdzr 7 Mj demtstetse, MmJ dhtter dsotsets ff ¢
dzj ItejBlztls IsjtedisMisOlsdtctso Odzd VW, sdzd ¢ OO ¥
o' MsCMjdzj Slsdoader | EmMtes2Mlso©® Hd&zYW HJOcGdesMmisd ¢
cl dzj Clstotsdadz” 2 detsfpe (14cl?.dzj Clstetsdzdzr 2 wiLr Ce

A d te d®uPontd ZipperlingKesslerf sH Istste G 59 ' Clfpasi@iofAeedichd Is. H
ftesdL otsHWIs dzOdlsd GetOtbtists|da] t§ dzda® J fsCter sdw H dzw
BjlsOdkess , EHj] 161 R dhisd Lkjlkmw o COyYjfls
ltej dd3zh jMlsosd3 HOMdsets ddzedBdlststce® WwWodzw jIsfipy M
MrHjteyxdoOls! CttetetsL  sdasz” f SH toifsarj dlyddialy dissts s Cals dts
HJWJ {IBso

1 01 R ftoddsj dgw jIsqw Hdzv ftsdzzyj dedvw Odelsd s Olsd y
Wislssf dzj dz€ Or  @rgaen odg ftdL 20 8 Is fr) wAgfaiGdvimatsts 2 s s dzdzts  H T



v

dfmf sdz' L Iz Is MPINALY o dzwl3ts B EWOdy f ds dzd a3 § dzj Hats &f tof oz dzv & M
COyjfmlseaj HJOWLOed o OCEMIsdyj MSdr 1 dzj ClstetsMisOls

s fjtemf jSIlsdode &5 dzOf tcOQo dzj degdwv s dMmif sdz’ L ts9 Odz
COOdzdL . ] MsydlsoOddd f COOddIdyd mMSd aQCOEJ
MsC OlsOdzdL Olstste, Htol HiSIsO tcOM OV 15 Gsdshiedd o iy ddgd tgdeH HRfg J Id
1 o1 R Bsydls fsdzdshls! ¢ L Ge@ dEffisdzts 0 § O lseCid@cL tOdsietsHis0Z"
fMih jMmlse j dedets Ekftetsh Ojls o EHjhjoeadzwjls MmddalsjL.
ofgMlsOdeso dzj dzdj S dMdzstesHO d dodetse B zOG BStetsH dz"
OmMCsteBddzsoa 5?2 d BzteOo ' d dets?2 -cSdcfitedsts s, dzts tzfc j etctg GDE jy
mMddalsj L O d Is. H. 1 dzjjStRs@lsd dedsio dsta by j Is[ 2 [y GWagsthqlsizgs v Is j dz

s sitse dtsiis! 19y ey Gy Eihe sdzs™ jdaf j. yojls
sCdMmdzy dzdd d otsmMmisOdztseo dzj dzedd dzi ¥ dls o thdesg Ed3y G
Gentex Schortt& Flabege " ff ik OC ©OC Y jMis€dJ, s O¢ dd3Gdsd] Bteddl
Miffitss dzr | EftcOo dzv Is+ ddzls j dzld o desfyls' ¥ f totsf 2 S O da
fhe j IsO, slstcOy j dzdetse s L jteC OdzORd fylOHdz] & iz jd@iAsitm @Ddzd
Istclz B{®EC OGE o O8 Usdgl' § Istc tsinztdsdpdd? s 9 € Ig g o di'dzl tc OC tc O fy dzts
MY Jeis

YytejLor Y02 dzts fjtemyf j Clsdoe dz BdBdi Hdyddzm€ dJ
Il sdzd d3j 6 dzy Ists$ Mmdyd dz, O dzj HOo dedJ dMmMmdzj H 59 Odzd
OdzgsdIlsj d&zO d ydoerj SdzilsSd MmewrLr o0 lsmw i § tsdzd dzgd
1 OB d¥jHs MY EMC Bt dade” 2 dzj Jdzo OL dodzg' 2 twtsMmls Cdzj Ists
Hij2Madjd3 1 dzj Slstedyj Mitsets fsdzw. RABJ ¥ Isw H Odedz
BOIsted yr HdzWw L OCdzQ §f deg3tfzdz® dzlIS @dg BES O IsOCxyj ¢CO¢
Udzgelayd MSCdj MdedzOdzr , § 5 HIOWOL] slzd o3 jdadz" d2O dbj dify 2dzdz" |
EmS stejddé teoj ¢ j[@aj2BOYydd IsSC Odzj 2

wtoj Hd Hickze d A 9 Otcd Odzlsts o i tod d3j dad dzd v fndzj HE
L WWjSlsdodzzr BCtoso sdzdetso 28 Isf de@IsY ezOFts iz, df < B
1 01 R; dmf sdz! L s Oded | fsdzd 3j O o COyd mlso j 1
CsOCMdOd dg 7 SOBjdzj2 (Hdw Mmdedy jdedw + dzj Slted uy
fteddsjdzj dedj o SOujfmbej Mtsten julds Olste @Ay d vzl dnfnlsf) &
d3j Is O 2P #ig™2(Pb?) d Hdzv ElsdddL Oydd AusAygRe)y.j dztzOr 5B
1 o1 MSLHOs s dddded Olss toder j 1 dzj C Isit€dsj ¥ Codetfstigis igg & js o |
o twsBtslsgAgj -~ &I HBPBY Fd Odzr Haznf o ¢ Guchdabr fipRd 820 ff ts Gref dgj
Zzdlstsc oW €d dzOMiIsd € tso 52 [6, 124k] IC Istfclsifgfe € W2 C Is ts o d i ts¢c
dMm¢ dz¢ ud zgpdz'tsdrsizts o j 1 ¢ R Wi fip HPripefgds SPamiPs] BANIPLAST. | O
ftetslswy jdedd §tsfypdzi Hdedr 25 dzjls dQzlsH deQ O LSts dz o Ris d
ftod d3dd dad dzgdw tOMh dqtew j Ismw . Clsts odHdets s tsBi jd
Cdzd yj Mok dOkzydzr = f2edzd S Oyd?2 (- jBO 1) M Cd

wff jSCbte E3Jd dJRjEPdafmw d ftisjdydod ds o&L &
Isd &3 daj  d3j dai g . fph jmselzels Mmjt! jLd" j ftetssdz



8

dMfsd L coOdedj §tdddsjcOlsts?) § Bz didsjtss tzp kO )
o s2flso Osd. | d&Okyds?2 d §Olsj dasdets? dzdlsj tOkts,
fesHEClkT ®Cdmdj ddY Odddddd. [Hdd Hj dsdhstd st
sd Bj dfy fsdECHO € OC bk jsdidasdps ' { dzjeklstdt | s of tod dyd
sdkj ZHhu@BI] GBELOLY' ©OLEdUyOs shmw MfjSlseod d
¢ d fjdzd Is sdgfB® dzs o d Is | dz' dafs 2d3ts ¢ASs d oqdaifids ' ¢ f o d dzy d 4§

BseWsksedy . 1 Mmewid f {lsdup jfhi0de 4 s kb inggc
[OCT dOLddHO: cubkh jfMmlsokjls MmMsd S odHss §Gd
Cltstr j jEt dqLEyOs ke [25]. [ OddzOv dzj 5§ toj Hj dzj

yOmists d feslsdosej yde' o (6 jfLtdde fjdsComn) dgff s @s) sdig jlsie
~mCdmddlsj d @2 fsdedditgdl Oydd Odd dd dzo.

N o) B 350
o 4000 4 - B
N /I K%} - _n
= 3500 o O 300 -
/ | |
u =
LC 3000 " /
5 .,/ 2 250 A u
™% (]
2 o / : /\/
/ [ |
N - € 2004 |
o 2000 /_/ _D
B8 an =
1500 A ul =
n -
P .,i N 150 | ]
N 1000 4 - 1 o}
=y 79 u
— A
‘T 500 - ) 100 PR
| L] u
> aay /
m — [ T L]
0 [ | AEEER 50 .\.
-500 T T T T T T T T T T T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015 1998 2000 2002 2004 2006 2008 2010 2012 2014
J BHT I BHT

dnj i ddOBdS O ttsMisO Ctddyj Mse O J X J @tsHdzst ldizjs di
Cdz¢g yj o o3 pypaslimes dizf 5 Mo j HY dzedWw a3  dBCPRUIE] Is BOL T HO

I sstOY fesBdj GO MowL Odz® M ML HOd]] & &OIsj
feOClsdS) 1 oibmMyicdBPi  cOodds, o MsfksOsj & dst
Istsd3, } QuIsRE Ry J Is tRBEEDd ui MCdd Mot2Mmise O §sdddjtk
SBRZOHOshd2 OHGjLdj2 S Hiekedd &sOjtedOkzOd. It
Cohf 5zl BsdzH s sddysls Mos2MseO { djSktes]ftto St
WkdsS ydd desmdlsj e g sk yj dzdj StBfsLdlsse 1
ftesB dzd BOIsdydes. [ jrOddyuyd M¢dd Mk md dei Glsdzdyos
dL tOMmYf dzOotxe @ o LB tHed fiflsdodzft s af f3) Wedzdsy O § of Sdgy sdz! ¢ Iz
CObjetstedd dzj f jtoj OB OIS’ o OjfdglzCGo ddstiis'] tald OftEdLisisodtfsjd]

Pz sjtedzOdots? IsteOHJVY(dtstedzS &  6fs st 5 O &y diftstszdz
Wodzw jlsfw tsitse " As Okd HizOM d dzlBjgitdd) B dzdfizgjstsdi. @Qudde. [ ]
® tHdkz mMksonds d MmddasjL 1 ¢1 R, d Wtedzdtctso Odzd j
Odzd dzd dz0@ f tecsosHdIsmw © fJtedMmkzlsmMisadd Httkzetet € 5
Mddzs j L O "epdssne skl j SskfsLdls', c¢HJ 1 o1 R
shdlsjd , &t GHRSEsHdGs HIMNTjccdtss Odasita 1
fskd B edL Oydd Oddddd® ofjj Bdjj "desSts Jnft



9

fsMStsd Sk td S dff yfsCdsdicjls MddksjLdse Ols!
stec Odzgd L Oyd j 2 (Bl sdzj dzlstso Mots2Mlso ® Clstster A
CesBfsLdlstsa. [HAEZOSB COyjMmbsots sdzEyOj &dr 7 € sdff
} tod d3j dzj ded § in-sity BsegPedfc Oydde Hdozv §tsdazzyj ddv ¢tsd
stejBlzjls Mtse jteh j dzMisotso Odzdw B IssHtse S dMmdzdlsj dz
ftesyd M fesdmMasHdls dO ftslkwyjiddd mMddsiL o d ¢

RL 9'hjmCOL Odzdetse 59 dzhpdshv yk dzpdgdedslpds Us sdz! € s
1 o1 R, ddssdBf sL Jydtsdzdz" = BOIjted Odztse dzO Jj et s dat
i tod d3j daj dzd W . 1 4 s ilstow 2O o dzj h dz¥ ftosmissls iz,
ftoj HMMIsOo dzv j Is fMtsB 52 fn dztsty JdA2 ® y d eR3dzts ¢ fisdg® O Ho k1A O
9LOddisMowL Odedz" = fJtetsyj MMO: Mt & dsdesdzj tedz’ ~
MOBsstes Odzg L Oy * 6OMlskh dr yifj2 o  dzOH BEdj
Bsdzj CdtedzOY MlstekzClizw® yjfd, G§iHH Odzdae@zo, Is
Bdzts ¢ 59 Otgd OfdsfigfstRdz’ C & dzO tshmdese j Oded dzd dzO i3ts ) dats
JHdddyHEOSS o 1 dzj CltetsftetsotsHWN j d39 8B 6oy dtst)is @EB |
LOMB M jdedr 7 Bsdesdij tedy’ B Lo jdz j on o ShipsieisO ds® o §
COLodlke MmMdmsj ik sddmsftwy jddy. 1 LOsdmddsf
Wsted3ddtetso Ols hdesScd?2 MmMfJjSilste dzOH d3ts daj- &bz iisvidgjdar dgj t

yomlsdyr, O IOCYJ Mmasyd §j dJjtOteadud®SddydssitC
bfOCtoCd BOCtosdtdSkd. 1t 00ObgikhYy z0dd didgids Pk C
Eyj dzjotL d&sydes dzd tOMyf &zOedls: , dzd ©OMotstdls!

MsmisOo j Csdif sL dIs 59 ,in-sitfl 8 dzldrq dzded & OGsgd s H [ Ents BUZ S
fsdzddzjtcO® d Jjets tOMftcjHidzidd] o MejH] HtEtke
SBEOLBd, MmMddsjL djsstOlsdis ¥dSMmdkzjls dj Istd
dZOH BBtsdzj Cdzw tcdzgzs EZf OCtsoaCk d MbtkzClkztelz Ctdif sL d
1 J Missy  dz0 Cdz¥ yjoks tetsdz mMddalsj L O fted ¢ tsH
B - Oded L 3§ 5CdMmdzdlsj dz' dzts Uzj f ted@d dal sl L Ol of § Is O dedz@rd W
otsftes 5 ftwodyddej Wstedsdtoso Odegdv toj clzdzv todats?2 1 5
wodzwe hgdgso 5?2 bkdzadC Odz' dz = Mmoas2Mmlse ftsdzd dzd tcO.
f OtcOdi3j stetso Mddzlsj L O dz20 dwsdzj SEdzvtedzzy MstezCIskzte
fsdzddizjtede" = yYyjfj2 o =n"sHj MmddasjL O, O OSCYj M
SBOL 8o Odzd § dff tsldaq digd df dz" - fdzts j o . 1 Isd{r Bis te
fMdzz yO22 dzts d, dzj Mdislstew dz@ ftesctej M o § sdzlzyj dad
Wstedsht®Odzdv HB dzOMisswing dzs o B izdsj dzdf sdzfs, dzi W Mmdzt
Mddzsj L O slseo § siggd pedzOdzd O Ists?2 ddzd ddzs?2 dzOH BBk
Bj sBwsiDf sdzd dizj sdL Oydd, dMmfsd L Ezj Bsets Hdzv ftsdizy
fs¢0  Ciisj dend o dz" d3 dftflzefstqg o3y JasgkCossy dijedgdrvy dzd 2 5 M d dz
] 1 Ists? fedd00dd! ddztg 2W oL d@HjGsynY  tOL e OB BISC O € B¢
M d delsfjadf Oded dafjdaOz " d = ¢ § sdzzyj ded® f§ sdzd Bj tedz" ~ 3!
d MmMet2Mmlse Od&z] . CCMf jtcddz] dzls OIsstcOdZ dzj sBrtsSHd B



10

Odzd dzd dzO, tshdzse Odzdz’ 2 WOzt clixtzd 5O cd L ogislzj f§ Hztsids §
KOGy ®’jrROddL®KBO dF MOBssEe OddL Oydd .

Ajdz g tcls Oy d ts dzdgts Mz tdBENtsIs 'tcOL o dIsdj Hted HMIsOod
fsdzddjted = yjfi?2 d dn MOBSttec Odzd L OHHEEI of 2
Wistodzd tots 0 Otdzdzy ¢ WzHteklzr = Mistc B 15 B was BCRs Isd - tzimdita ¢ d
B IssHBse §odzEyj ddvy dOdsfisttzSIskztedzsects 1 o1 R d ¢
ftoj HAdZOL dzgOyJ dgdz" = Hd&zW tojh jdzdw hdesStsets CtokzcO

[ dz2v HtsMisdy j dedw f tsMmisOo dzj dedets2L Qi @zdd B " dzd toj "
1T dMmdzj 8 wedfdz dzd j ttOL dzd ydz' = i Otchfuidgiy'ls to tisek of itk ]
Hsf qtolze M j ¢ ts jOdglg B pd 2 Ctsjdc j delstse d dr Mlsdesh
Mt HY BY j tOlszte" p o PH jEHBEIPEdIsd ud MEdn d ddHaiz) dsisls &
sC dells | dz' dets?2 f tsdzd d3j te dipo@sRdipls o @dzdf iz} , y L dz@z) etz -
toj OCddrd dBtsteWsdztsa d &

1 dL 2zl s y i fipfte' of3d tevsbotOdafts d H dz" = W sted3s 1 ¢ 1 R © 9o BBH A2
O sOBHEOtcicts fdzj desC dzO Y tso jterndesMisd teOL dzd ydz' =
1 ftcj HdztsY j dz" d sB tsMdzts o Odz' B34 » Odzd L d3" tej O yd
1My jted d3sj dels Odz! dgr 7 Effdzsedwr, o Cdzg yowv d cdgjda Goddzf
MtczCIsztets?2 Lo jdg jo;

1 2fmls Odats o dzj dz' W tstfeidgfsipd@idzd ¥ dzOdets yOMisdy SH dzs d3j te dats
Istcj n d3j tcdats 2 (3D) BsteW sdztse d d O 1OLSYQPSE dg tc Gts)
tej OCydesdedzs?2 W OLTr, OC ¢ d2O o jtendesmisd desMmdls
1 cOL tcOB =l Bdz™H " i sdzlz yj dedaz’ n dzCrdEsf3tgdiidstizrdy 6 dzj te
BOIsj ted OdzO B , B sOz&zOBd § zOIsd dztso sH d CdejzYlgftsd ¢
fted tosH dz" 5] a3 OsHj Ad{lsOdmOspd© dzdzr - H dzw tcOL dzd ydz' =
ftod &34 daj ded W .

[BiI jCIsT d ®&jlssHr ) gz sso dedsdzi 4 ZIstsydz n
ftesHES djdzd b &' dets?  fsdzdd3 edL Oydd O dzdiaigdddscs | defg b
Wislstsi dzj § IS talig dpdgts?H, d M §f jGidfisdots dgdf tistizbdgs? s tc tsdpdzts 2R, dzO M fi
MY dShtesMC sy dd; ( Hfddadsdnasihud? O §d 2 Olshdids ¢ X [ )
BdCtesMS st ddMistcte§ bzl & glzthets ts Odz0dzd L O, CtsdgH 2 € Is s 2
OiYf jtetsdzj stedd, IsjtedRtscteOoddjlstedd, §ttetsdjlstedd,
dzt d3d dzj MyJ dzlsdztse 5 d ‘udfjddsjjdzls detdipits: Qi L Q. Is B-situ § to
fsdzddi3j edL Oydsen DY §sdzd ijted’ = yj§fj2 shih
f stcOn Hioketsets CtdBftsdy dzsO CtdBftsL Jydsddses O
ftesHEZCIstseo b flaPddsNis@® zC Isztcdzr ~ ¢ tbdfY tedzlststisdzd tols @ \Orzd
L OH Odzdz" di3d Iz MisigBLe d vindsds Is & §f Kz Is o Iz ¥ 41 tafjdpdin SO ) didd ™ df
fsdzd di3j edL Oydd Odzd dzd dzO.



11

1 Ok ydzOw dafinenofiz dz@ otBdzdffiy'dz® dszjsdlz yYls s de® dzbsupjdatzd
1 CMmY j tod dzd dzgls Odz! dg Rz utgljpzl de@lste®@lsz H Odzdzr 7 MW e
ftej HMs OelgRjCiefs W Mdzd Isj dz' dzts? {f ts dzdfdsff g 11 Qoimt@jticfle’ Goedzi jc
W tsto d3d to tste @udzdff y dz' RzO s gt tkH S 2 dzv to dif 5 dzdfigldy tecPQcldstAggf fids j L
lf jtco ™ OdRsE OR ftoj Hdzsy j dedetse s d3j n Offias dzez3Qt eifisy Gz d
Wstodzd tojste @udatfd ydz' = ftosHEZSCIstse Mddzlsfjlzld ot sLipGaO el
fsddmsy eWy j dizcEy iy 2ModBsstes Odzd L Oydd f sdzd o34 t
ftso jtorndetsfisd detsdlsj dzj 2, dzdBts ddzH do dmw G @yeatizo Btct
f OtcOi3i steffa O,Md&EC OL " 9 O h dn dgOdBtsdz! M jj o dzd W dzgd j
I'rwodzj dgf Ekfazsedw f(odddjtedL Ooydd. o1 ged sy kg gz
zOB ste s d3 (fMwlds 2 dzdf pIXddEddr j~C dzj f cso SHWMisd A dzfp &ztf s Gict
f ts dzd d3f QetOdeCdpisj?Is d3iz@z € 2 dzv tc dzts?y Orfiisldafn@Ds @ ¢ W tsto d3lz dzd te ts
ftcj HMIsOo dzj ded v { © SCHHfHff tSdgddg JOE dz" 2 yjfi? d Mmbtj
fsdgd tedz" = yYOMmlsdy d { dzj dds€j A fi) Ip Grptiejoddinly v stz fls o L
o dOMmisswh jj ot] ddW IdIBEHG s 8 Y tisdctisy Wd2dd - tsfdistaAd digfy fots
LOGWHO o dzdr .

1t OCIsdyj s Ow L dzO y dfiyiptevin.IsO dzO tc Cip s B8] dis ) dztsdslis’ - tdz
ftoj HiNIsOo dzj ded 2 tc BL taity BrfdRbiptdEgitu ) d dzlsdes ®' D s iste 2 € Is
CsRf sLdyddzeder = BOIsjtedOdzse 1 o1 R M d3j IsOdzdzO dzq .
f 5dzd i3fHefO B} S Isted & Od3q , ftodtesH d &3d BOIs § t6d OdzOd
RMMdzi Hiso Olzb © MY sdzigyJ dzdz" = © € Is BH 15§ deiEESYls d ftcOClIs
f oddigjdzdfs 3 sL d yd sdzdz’ - BOIs j tcd Odzts o ) tsB dzOfils d
Bj Is Odzdzts @ 1 CtcOdzgd tetso Odzd W 1 dzj Clstetsd3OC dagd Is dzts @ s
Efmlstets2 Miso d ¢ vizf Sz tsdzd & tbcp  fryffte dshCOddzd v 9 fmdztse c
1 CMf zE O OydsdedzOdz de@d M| BOC jIsOR Misslsadins Migo 5
s sims®hHzy f F OteOSCIsjtedMisdC OdBd dL o j Misder 7 € sz t

[Mmdzso dz" | OzEppg ded v, o desmddzr § dzO L Oh dlskz:
1. 1 OdB sdzj 90 dgr B3 EfMmdzse dw di3d 5 Odey dizeff ldz® dz'dakztic
Cslsster n dgj sBratsHddB HdzY osfMftesdL o HdBSEe fddals |
fslsj dzydodz s dmdpddspdas j O j @ePdalsr : dwsdesdzj o6 d
BiNHEZ Ctbtste’ &3 § totsd figAsthHndslO dzts § d g gizdzls giztizy xi2te) Lin@scp dat:
COC o djftoclbdzdiese Odzdzsds, ISOSC d ftesltsddtetso Odzd
f Glzyd Odzr d teoj O¢ y( tsdedztisiuzizts fig ts BHAZEIFIED pHR &43.6; pHaq 2.5,
S5¢teOded Uj dzd@dfls O & dzfif l4s s Is s dzd te ts pRYAEPY. 6 Yt MK i=D.5),
toj OdzdL s Isfqpw  tcOL dz" B34 » Odzd L 3" Mddas j L O d BBk
Mlstetsj v, dwseWsdksedd d Mot fmise .
2. lLOddisH | 2Misa dj dzj  tosls s dpcflig tf 5O defiz BEd o @6 § da
LOMBI N Jndzds'8 cOL 59 Oded j A3 dzj f tctso SH®H dzf 2 ST & s W35 litsts |
ZyoOmisdj ds ftetslstsdzd tetso Odzdz" = t6j OG j dzlsts®H doy @dizd dz'lzg s



12

Csdzyjotsets Lo jdz0 yjfd d -Gsdgedzj ©HO Md s6 BHLzise B
fjteictebt (s T O@®®d] " j dedzts jv L1Oelgolalaty, Yo Ko thigls d
I T MsCOv tejedimjdjSide detsils: o dalz 5-8 6 B dzj S dpjde tohdg
Wistedsd tetso Odzad & ffc @ & @dRYy © Jatezdizts 2 MstczCIskzter 1dzj Cls
SBEMdse dzj 20 o' dceter h jg + dzjtecdd §sddmsytowy j ddw
3. 1 OyOdz! dz" 2 fdzjs@ifiad e gz <t@. 5 Mow L Odz ) tBtOL t5¢
Hddsj @oed oz MzPdzOL d dzgso ), Slststr j Wodws Isfw d dals<j ted
2.5  flsjdydO&BHEp " §gzd 1Bk s tosfmls dddzj 2 dz' 7

4. ldlbltesW¥ @ddasiie RMowL Odz f BOL O Odzedj d3 dzj t
Me s dzdzs € 5 €  Mister yQdfcdE®L O RO Y i dzs ¥ tiefs dg to & O
©OLdZr & kdftse OCELiltOKEOstg ZOsHtO yOMmisdy I} ¢ F
WidOLddese o jHjls € tseEsteOLds ac@dpdstz DY j delr{Sudgiin@ d = y
MBS @ Yd¢ dsa dzj O dpugdss e s, o L Od dsteity BaAEsh W v ¢ ff &
Wi doLtfjtdapPes sHdls ¢ sBtcOL 5o Odzd 1D d 2D dzOH i3ts
MlstekzClskter My ds?2 € dalt § ¢ g QUedizd |s ® 5 to Grpdiz h IOMhizdzts |
Hd &3] tetso .

5. t sl fwsvdindede = yifi2 dad] lf 56 j i) s By datfiai L teay
yitfd, tOmlskhdj o dajftsftejHmisejdedets? B dzdL s5Mlsd

pBHBEBHA & MowLwdd d StdmlsOdddL k¥ Ishwy O iidsdog
5B ZOHBshdzj Cstetsdadets? o ddzdzs? G tetso 5HJ Bl we |
SHdGo toj d3j dedets dzsfydlsj dzv 8 L OWw HO, §jtej tcONO il ¢ 3
®Bd ded B L delzw d Acjicdzjdaqdodzyj s tsthfigay HH st glapdzy tedz' A L
fsLobdY jls Codstesdzdetso Ols! Wstedkz yOfksdy.

6. 1 0dslstekSlsktedsy | CEBfsLdEH™Y bolREH | S BiAcskR S
fsdzd d5j teqd L Oy dedi,L todkpdssipd d % j dzOL d &z0 dz0 dzts fi) didsj d
20 Jjets f o | ton datthddafy. ts dassctg Q & dziCdiaddy 5L d g ¢ s dptlet dlzts A3 6
o Bstz@dzse d2 tesMisO f Wdeddiijiedizsa | dadetifjl9J ¥ | dp®uekeizd
s d o jcdydzj @B dls s SdBadui MSs?2 MiswkClsbktr desh
d ®wOcdedlsde 7 yj dzstetso .

7. uwot2Mlso O dOGbEEGERGEREdISEBs 1 ¢1 R L dOydlsj &z d
Mi3jMjorn OdOdzséiBg ddasets % j C &A@l Mise j dzdzese &5 M
T Efmddzde O OdlsdStsttesL sdede’ j] Mots2Mmlso ® &OC S to¢
Costetetse dd 1 ¢1 R fif defp@ifCusdsdzdelOf dzpds; 2 St sL dydd

f fsorhOls! 1WWjChkdodsils! ©OHJEYE B deth™ O Y iy e
@O BOcddlsd " cCd?2 Wjtwdls;

1 kdzkzyh Ols: nOEOSkjttdMmisdCd foutlstdftesotsHwh j2

RIL St B jeOkztedy 7 st dzdodz 7 1 dzj d3j dzls s

1T { sdzz yOIs! HdMmY jemdd 1 ¢1 R, dazj ¢ hdj fslsjdayd
L dzj Clstetsded €

[ d fidisioye™W Y sdzdzj dz20 o  Mtstsise j Isls-¢ b dzj iy ts of @UOjdats din
AJHJttOdz dzs@ s ctsmMikH OtcMmise j dzdetsc s B H)Y J IsdztsG s
o' M tBtsdzj Sdzwtcdz" = M jHddzj dzd?2  sMimd2 MEs2 0OCO



13

1 sddzlsj L d dMindzjHisded@pdd jj dzffpte SR pls®M d = f tsdzd d3f te ts
f CBo0dzj dzlsdets  CtsteHddzOydsdaf®mne WL Odedz” o3 W Iz dzdzj
1 RMfdzj Hise Odad j MowLr o9 Odzd W Wikdzdzj oj d&zO0 g f tsd
HifMbtelzSydd d nddi3duj MY dBsHdi dcOoydd (2002

1 o ddals gL q d f fif dejdzftsfp) Qedscpy BSHJ dz! dg' fy
¥Wtslssykzo s o disdrid® lsizs sifdtc dfpo 2w IsdodgeBE7) ( 2 0 0 5

1 v ddzlsd L or Ml lsj tedBsMiss?2 ¢ dn, BJ dzL G j Is-gzfetsig d €
ded ud MSdna MdMisj &3 dzOd d B0 ey €izts 63 5 H dzy d EAEBREHO)BOIs j o
1 l sdzd d3j tede” § MdMmisj & Hdzv e jdzgj eOydd, fjtjH

sflsduyui MSdr MdecdOkzse o (b)) dzj ClsORPed Cj, Wl
1 [ §R0Odzd L O3 SBtOL B Odzdw d B3 IstsHT Mddalsj L ©
s 5 5 &{BOI4REL6)

O OS] o IjMmdets?2 Ctstsf jteOYydd i RdeMisdlskzlssd OS¢
teifmMfzedzdSd (1©OCE0O) o Mo jAstisdetydf fts lsitdmHdads\y
JdzmlsdlsklsOdd M 2000 s 2015¢¢.

tdiLizd O™ tcOB tsist tod gy flisiudts o O dz’

-ANJHJjtoOdg dif Fc e tcOdzds:

T ¢crRMMimdzj HisO Odzad W d tcOL tcOBtSISC ( fts ftodtstedlsjls
Is§ ndetsdztse d ud MS 56 tse (20N iz 1€ Dot HsjindpcffJdts § ¢ §s daldzg tstdats
fsdmMétsorn dhidzj Hso Oded?2 o 5B dzOndsls(j df 8L HIOdF]WI
1t dgjcedd Hdzw dzzyH yj destcOdzdL tso Odgdets?2 d Qo Istsd
dmimdzj Hso Odzedj] detsoa' 7 o' MCL WW jCIlsdoader 7 Mkt jt
ZOdetsMistczS Isztcdtotso Odzede’ 7 1 dgj iy SEHARIS @ Hlis | ILYMALE 1 €
2012)

TclrOkyde §j -fJjwO&ztycayd MSdjy COHE" e QUPSAODIONE ts Bzglzd
ct OLoadlsdj OdzOdzd Isd yj MS dnr d O dzets Is j ~ elpsdatdsed dfs
BdCtesM s dd H dzw nOOCIsjtedL Oydd dzOdassimds s dzIS t
© 16.74011.0211(20102011)

Tc¢c10Ozydy § -fJrDiz@zsyd MEdy $OHtr  RABARODIONE ts Hzglzt
Cl1 OLtcOBISC OO stf@EEB] Odzss HBOCdzd Isdetsets Isd
0810 44 §HS tsdzls ©0OX.Is7 4 0(20092016)0 7 7

T¢crRfMmMdzj HBs9 OdzdY d tOLWOBBISd 5 ftodtstedlsy Isdzr d
(20022006 f sdzOf tcOo dzj dzd ct OLodlIlsd d da¥ t61@.6/004028 Is |
¢l o jton desMisdzOVY BsHIWdECOyYydwy Ol tod O dztsmin $1 tsidglsCtd

02. 4 34(20D52008)0 5

11 ttOBCOR ftoscteOid" €1 Biecd dztshCodsH tsitedp® patlzk?2 1 dzj t
Codif OCIkde 7 ksfddodr 7 { dzj &) dZstse dz0 thdse j
fteseo sHd B - iteydzddadigtsedsd dzd Ols® ted L Oyd dr tsdstf aiag® dzn
t o1 (-20050 4



14

T J ORS¢ O ficGyipdirsdgzOv  d dzdztso Oy d s dzdzOW € 5 d3f O dac
ftotsj Cilsfr¢e1ct OLtOBSISCO Ctoj dBdedjor n Y stelsOIlsdo dzr =
Bd C-tcdf dzOdetsls j - desdzse 2 € fs Isj d3j: Cit OL tcOB sl
fsdgftedzr 7 SCtBfsLdyd?2 Mt Mdjh Odedets?2 ftetso sH d
Ldzj ClstetsH dzsG s ROl jietOds T de@zts dzib L Istsly jdalf thsdzttsd tis tet dnj daji
436 -2070 05

I teEClOBE WizdH OB dsOd d & Edfiyfddied 636 kil @ dDiige 3 dz
l 6ECEORE il dHdEBO [ 01

T¢1Borj foHARBHT € foorhjdds CowsLdsddsy sd
sj B ddsdC stetesL dsdzdzr j S ter sdw  Hdv  yjtedr A
f 5 dzd O dzd220R 2207

¢ [Mmdetser WlkdHO®y dzls Oz dzr 7  tw[cigfelzj o ts odBPURR O bz tizt K
CuGdzj tesHdy | Ol jtedOd , BsHd¥dydiess Odeder j &0
Hdz tOL dzd Ydz' & g QitdpfCOipists of (FOROQE) dzd v &
TeandL6§B8ddud mMédy fJteddydfr MsLHOdRY Isjn-dsdsce
OCkd@WB  sdody 7 {dzj ClteduiMSdr Mijlkj2e 6 Isjdj
sdf s JesosHdBsMisd HdY Y] &J tedH j(20HEDAH L 6 § 0 €zt

- [ i) H Iz dzO tetfsta HzsB Is

7 1 tcts JIGPAC project 19990241-400 (19992 00 2 ) , cPolyaniline: Pr
Pol ymer e, | UPAC [Ttelzehdzd :(Rugk. QpRIe Ghem. t74, 85867 (2002).
(Stejskal J., Gilbert R.G.)

71 tots JIIRAAC project 2002019-1-400 (20022 0 05) , ¢cPol yansandiCaleidal T

Di s p er WPALCNHTschnical Report] § z B dzd :¢Pire. @ppl. Chem. 77, 81&26 (2005).
(Stejskal J., Sapurina.)

7 1 tc s JIUPBC project 2008018-2-400 (20072009), Infrared Spectroscopy of Conducing Polymer
Nanotubes, IUPAC Technical Repg ff z B dzd:CPRare. Aiipl. Chem. 83 5038345 (2011)
(Stejskal J.Trchova M.)

11 toetsc tc RONEAKT ff tcts j CME 539 (20022 0 0 £ynductingPolymerFilmse Y ;M fy
temMmMed?2 ftesi Sls, [ ddzd Mls jjtoyfils odO wuffBtddds Gs oy Q dzdiS, ts 2f

71 tes6 tc KBWAKT -~ ME 847(20052010), ¢cSurface Modification of Materials with
ConductingPolymere ,v j h gSEsMME d2 sy Cls, [ ddedmisj o @
s stcls® vy jhMEts2 tojMmtf ke dzd S d;

11 tctsG tc GOEOHENET, ) 1FA(BG-2 0 0 ANpuveguxcompositeselectroactive(Novel
ConductingComposites s o d3j Midedd dis s di 2 T dRY tc s EGIBE,

71 tes6 tc BARIFAKT -~ LH 14199 (20142016, ¢Hybrid compositesbasedon conducting
polymersandnoblemetaley j h fRSEsMMC d2 ftesj Cls, [ dddMmisj teMmise (
s stwlgd® M2 tj Mz dd¢d.



15

O toctsB QGoys 5] L z dz'HIs[@nlé)j tcs®©NYAfEH @ dz@2F(jfipy H 2 dzO teds H
1] tets ) d IsighV ¢ dc j olds) i dg & M dmjernational Symposium on Macromolecules &
World Polymer Congres@MACROO0 2004, 2006, 2008, 2010, 2014; EuropolymerConference,
Italy 2008 International Hydrogen Energ€ongress & Exibition, NANOMEC2006 2007
International Conference on Science and Technology of Synthetic Metal€ S20@0, 2002,
2004, 2006 International Polymer Materials ngineering Conference 280 PPM Conducting
Polymers, Formations, Structure, Properties arpplidations (Pragu¢ 2006, 2011 Materials
Science and Materials Mechanics at the Nanoscale, NANOMEC, (ltaly) 20Q8, Interrational
SymposiumTechnologies foPolymer Electronics TPEGermany) 20042010 Journees Polymeres
Conducteurs JPC 01 (France) 20003; International Conference “Nanotechngjo and
Appl i c aNANAOM 2008 Infernational Society of Optical EngineeringSPIED 2007
MolecularMobility andOrderin PolymerSystemqSt. Petersbury1999, 20022005,2008,2011,
2014; Fullerenes and Atomic ClusterdWFAC '(St Petersburg) 2001, 2006, 2009, 2011;

I nternational Meet i ng @ Fund a(@eernogohvka) 2006,20010e m:
2014

1 B dzd C.OEY H a3 M J tetistOre] dfdz®Bsto JOU Qjldcda's tsdsitzd 85 Is D Is
od3j Y HEz OB My Hyd Mz ki dgO&OR, 3 ¢ dzO5BY Olstp dis dz

dlsteCIskte® d Bi.fjdiMmind BDEIFOYHEMISESl dL 90 ]
d Mfdm¢O ydbdtekzj dss?2 dzdIsj e Ols iz 16292 Is[teO dgddy ' H d fpfifat
cdMbdS so, 24 IOBddyr, 15 Mo jst0 qul] e 0O datfls j O



16

1J61o 1. 1 [/ ROBRIBE ddlsjtOlkztr )
11lrMlssted yj MS O MftcOo SO

l sdzd Odzgd dzd dz € O¢ ~ndddyd MSd?2 ftcsHizSCIl BTN dz
L dzj Cstesf teso sHWh 7 -9 dJiHEdRsdgtcs0 1 ¢ IR Wo dzvw j Isfmyw
Mddzlsj L Jteso Odadz” d@3 yJd dztso j yd Misoe tsd3. b U B2f] gztedzd § Bt
sCdmdzj ded W  Odzd dzd dzO, ZOL 9 Odzsd3 ¢ Odzd dzd dztso " 2 Yy t
&ZzOf dMOdz dzj d&3d y< d?2 nddd ¢ ANedIsh j, tcOBtslsOo M d2
l1ijteBlztca ] . Rdzsjtejm € Odzd dzd dBlz df tjusjtiz’ § Bt doz dpHsE
XIXMlstsdzy sdw o (ot BRttdts ©OLodoOjIlsmw o~ ddidw
dzj tOMlso stcd Bsets  tstesh € O, MisOdztso dIsmw  f 8 sy patz'd
fsfdzvtcdzsets 9 Ishtc®figdetzy 5 f ©ic® fig dldzgis dzw .

g dMmlsj B30I duj fipbffjdzjde@aCitsliy 1 01 R d ftesyj Mmtse
fMd tej Hddzr ftotsh dzse 5 . Mistk@zj B &Y Hdzby 1BB 5 jctco OW M
¢ d Mmdzj dzd w[26 dzdl dzd1d@@B Gz letseo d [2F|tstB ®lZ®tejzo d dzd OME EQ C
~nOteOCIsjtc S JdBHdjodzd ¥ 9 6@dzd clzd d28] Hf ctafj dr' deigjyta] dis OH @ IS stz
B ~nOdzdL A3 L Ist52 tej ©OCydd, OdzOdzs 6 d ydzr 2 Is ts Bz, "
¢ dmdzd s dz' dzts? i s dzd digQ fipls] 5 Oy A A s cockedy dsizj to A d Iz
9" MCBdtsdzy S dzw tedz” 2, yJtfUas@Bdzi &PG,OCHEsj ted d ,tctsylizt€ Is
L 3 cOdzHddz dqdzd ¢ tsHtsBdzsy J26k ¢ R j wlaPdzp Rz .7 Mis ¢
fsdzd st towy jdeder d3 sz ecsosHdd Ctsd3 M 1 dzj € Istets dac
1 JtedzdWOsy d mOdzr L dzj Clstets totsfiglassHIVd d } ¢ \~RO.tc O BIOL td o3
fsdzd dzj tedesds Mistesjdedd d  dzj Shstesftoso tsHWN in  GfifsoHt
ftosh dzsegts Mlstsdzj Isd v, Btsdzj J Yd B3 ydtedt fig 1€ 520 nlzj
dimfMmdzj Hso OdzdJ -809 | RGSET™ 66 dzj dzd Mo j Is fipStadidzd 1z dg'j
l stetslsT dzyj o, , § OBzp[8Uzm ¢ ¢ B Mmdzj mMddzlsj L © o 1977
fsdzd Oyd Isd dzj dzO, 1 o1 R fMis Odz ftcj HiNlsOo dIsj dzi d3
L dzj Sstesf tesotsHWh da § tsdzd d3j tetso Clstste’ jJ dzOL 9 O dzc
CHISBIC® sd] d dMimMdzi Hso Oded]  dzj Sstetsf tetso tSHW N (r
fOSCrdoeddrnlz d mdejtlkz, Oz7400§Pe¢f sfand iy L dp@sc
oy &3dv ([H. ~dBdd

l2ultesjddj d sBhdj ROLOCkjtdmisdSd §t

Aigr 1 o1 R Mhikesdisg-thy W degfez! dz2 7 Sdzjy
fod g 'BNEGCso SHYh dj] ©BLOL ] ¢ afd® dsl f IshplsEst stk .
95% MehifO©wEdylh j deder & Bsdesdj tedr & Lo jd jo, <k
notMmlse. [ tsdjCkdvicd Hit IOREP s 1y it dists s y  Ols ts
s 1oL R M) Bsdjdbkdk k2 |aomEss jG0ipse dd M § &dd
1 01 R Bldshdsmy ¢ C&OMME c¢jlsj sy sddOeddj dso ,



17

dL BJ dzL szt dzr = W H Y (JOtjdls jdE O lsdsteiits o ( Ol s d3r s
f SHOo dzv s h j j Bisdzt " d dzfpls o ts Gjlsjtetsf sdzd Oted dzj dats o
nd &3dCuge Miss2 CsMis:  d slizdesktsigss g2 Sy fifist . BIGGJ dz20k s
ftodmkzlsmMlsoadd CdmMizctttd OB kY PO MsCdr Isj i3 j e Ols
HifMbtelzCydw, foddkjt bjtvjls yofmls! &OMMHr (o
Wstedddtezw OtetsdizOls d U WijSdejL d fidiste iz § Is yaf € dzr . 1 o daO«
ddzj telsdzs?2 Ol dishtty £j tc @ @plsw@®dedi o' MsCdd3 o' 7 BH S
ftosHEZSCISO, MtsH | toy Owadfjls P &Jsl® b5 CWIsdgBisfdy . v j BY J
dzidLojMmMsdzd, fsMicd Sk SdO o' [Bli, yYjd IsjBfitcOlstk
] sdzd Oded dzd dz Sk dstsR ddMise d & tcOHdOyYydd d Mo
SBdXZOHOjIs dzgj dzddzj 2de" d&3d Sflsdui mMSddid Mo ts2 Milse Od3c
Bdzd y dzj-2 9 dHJBs?2 d-tBeddefOifipsjd?. Rissce dztsh j dzgdzOW 1 dzj to G
f sdzd d3j to¢ dzOctcj o Oj lsfify.d ML  zdhB®dzd &d & HdsL Hj 2 fMiso d*
I sdzd 3 tedz" § ydtfd dai tOLtkzh O Ismw  Ho@njs o st -~ H ded
Cdmazgrg f jdsyd. [H&OCs 1 oWredmisB@bBe dkz s dez' -
IsC OL Odzts, ylsts o fuatdpiasGrsdz’dnd tE€Asipsypjtsimsse  f j ez
fJtcd3Odz6 Odatled@d o3j tedz" § ydfd HiMsekCIsdekzels HEs A d
[jrO0ddyjmMSd] Met2MmMlso® 1 ¢1 R MicOo dzdlsj dz' dzts
U tedz” 2 fstesh ¢, dzj tedzdgjdsdd odPO IsQ Hea[jOLdzPdiz@s IO S 2 lg (5
fjtcjtcOBBICO ftsdzddkjtcd® ftotsBdzj B3O ydzO©, ¢ M sdz! ¢
sHdZOSB 1 ¢o1 R EMfinhdes ftoj Mmkjlsmw. 1 twsydsmls: d
191 R, HBMIOIByYdts of MsC O, jMmdzd d fefdiszdz LdpQfipifj2  Ht
Mslsdzd Isr Mwy. wlsjfjdz SCStodmlsOdzdzd ydetsmisd 1 ¢1 R L G
ZORBHdIMY. 1 jftesoaBHWYh OW 1 d&3j tcOdzHad dzis i) GG diissttolly diD
glsj f jodils® dzdfef gz Bl s tetso sHW h j 2 1 digg e OlsizH v Htsls 5@ O 14

13ABtd §sddOdddddd d i Mot fiss

ltcdo jHj dzgdzOW © HOdgdetsdz teOL HJjdzj ddaW stedsOydw
191 R d B MmMot2Mmso@irsBlRlsdid G swdpy tBMEZYHj ddW
HdMMjtelsOydd: otsf tesMmiso ts d3d »~ Odzed L d3d tesfmis ©
~nOttOSCIsjtedMmisdé St sLdyddedez = BO | tedOdzse d o ts

131. [ S qfddlsg ehipsOdzso dls j &z dz' | o 52 fMlse

1 o1 RVodzv jlsw  tojHisCp OCIkEBHz B 5tz g tysddzs ts
o tsfMMmisOdzOo dzd @ Ols* Mw o dzk0Is t2d HEE dzO® ,HIststg ez {HEOVUzts B H B
fesyd M fesdmMatsHdls §ftsH Hij2Mseadjd ~ddB3dyuyd M&¢d
O dztsy j dzd d Of =D deyjEds tctsH, dO-tsHWh 2w o CdzlsO
otsdz SORBY jtesEctcOBRBRBO tsdzddjtce® ModHjlsjd iMsolkzjls
MsOBddzt dz" = MsisErHAFEL $C d dejdciefl v dzO o tsdz S OdBY j to



18

fJjtcjrnBHORMEBIMstsHdAd s sC dMdzj dedv § sdzd Bj 6O © Hick
+0. 8 J mMih i Mo lzjls dzOdB 5dzj | fnls O Bid tzél3 §iz0 ® dzHtx[Cdzf
fslsj dgyd OdzOr etz B340 . 8 sfiffflsOdzOo dzd o Oj Isfqw  d f j t
Wsttdskz. I fh Ow Misjf jide] tEL ¢ tg@pdapdry dd ¢ iz h j Mlso 2] Lk
+0.8 | (d4mjdkO 1. 1, o9jtlsdCOd €dD j8 flitci Dsis©OL )
slsted yOlsj dz2 d@dés off ©Ispj) dry dfinls OB d dzj dz, SHdZOC o f tsdzt
ftcd dOftwyjddd eorhj +1.0 1, o fHtwdmkzlsmlsoadd ¢
dHizls dzj sBtcOIsdg. j dL d3j dzgj dzd W

20 T
_ .l t dmMizbas K d ¢ dzd ud ¢ Ow
-=Et_ o sdz' Is OB Pieds|c re OEEsiFizs M d Is |
= ad st i EtE 1 dzj SstesH O
IE “10} 1T YHSdMmdzj dzdztsds o sH dzsd3 to
-20 | ]
L : , . .

0 300 600 900 1200

HanpsxeHue (MB), Ag/AgCI

[lenpoTOHUPOBAHHBIA MEPHUTPAHWUIMH

3]

MpOTOHWMPOBAHHBIM MEPHUTPAHKUINH Ti

@{%@H@O@:

[lenpoTOHUPOBAHHBINA 3MepanauH

2]

MpOTOHMPOBAHHLIM 3MepasanH l

e Ve W n W

MPOTOHMPOBAHHbIA NEAKOIMEPANINH [enpoTOHUPOBAHHbIA NedKo3IMepanuH

40 j BO.AGedy ) O R, ©OLEIYUOshdjmw Mmisjygj[@A¢ 6Cd

KjdalstcOdsd tsC dMmdzj dedw 1 o1 R Mmdzzy Ol Oltsdyr OL sls
zO OL tlsj BtOL 2 jd MdzOgHY @ I19eeQ Hi JAEYREEE itfolis dz y o 1€ §f dz
f tsdzv to s dz. HBBH jtoy Odedjy SCdMmdzj dzdzr = Oltsdise OL tslsC
Motslse jlsMlsoalzjls otsMimisOdatse dzj dgdes?2 W stcd3j dzj '€ figh @3
s ¥4 d B¢ dfjdeidafc tc ® @G dzdoati BB dgo dzO0dB5dzi 4 MisOB



19

1oL R Vwodwjlsmw 1+ di3jtcOdznddz, GHJ CdMmdzjdz SOYHT 2

Qo dztsj Ctsdzduyj Mlsets tsCdMmdzj dzdzr = d o MMmis Odztse dzj dzd
dzdL hOwv d o' fih Qwdzdivts telfdds dzcftdi iz MO Bsf tes L o Sdz! dzts
Mz yoO,j dzj 2 ¢ 54 B tOdzH d 20 It OdzMW stedBOYIdWw o + d3J t6C
OB desc el SCOMmMEsEsHESE oSLHERO. (kO tjOocydw
fsddL dls! MmMohadw dd j§f Ss€dhldezd o | d&3i cOdzHdJdz. s BGHI
0.7, sda j MlsOBddzdL ez jIsfpw. 1 1iIsdr Emdzsedwas, dHIEL
yohj efmjets (s ftesyjmmr MhdeSd d o ikl tddsyjdfd
SOC Y] HiMswce®ygYdadgfg? C(slsttOw bEkfMddde 04 Isfw

OGJ dzlstso .

132. Cdzj SbtesdzdzO" fteso sHABsMis! tOL dzd ydz =

Adfd 1 dzj Ctcsy isr HsMiE Oy L 59 Odz' teJ G zdzV tc dzts,
Y sk §mdzj Hse Olsj dz' detsis! sHdzsls d {38 - u ETEs d3f) &
yifd twteiffjude Ojjls ftsdizflfighy fletelzOn j daglj@e, B0 zd)jAs
f dzsmMC sMmisdii dzp B @G @ES tcr 0 O sfw  dzZOH d § sH § dzsMC &
L dzj Clstetsdztse OL SISO o' f tsdzdw gz € Istztsdgj, WizHa ey dqudsE
sdfisj O fddhsftewy jddY dEQYAHND dRLiR2] lsdfQ GAFOL] taity ¢
Ftotseo jdz2 §sHadydag@lsd Odetfdg O WBchifdddi toj ¢k dzv tcdal
ftesdmMatsHwh jj, d&Ofteddidjte, © twjLEzd sOIsj Mtsy tsdzd «
99 jHjded] Odzddzddeso’ 7 L otgtells a3 jHSEIS dzl 2 ¢ z 2O 1 t6d A3
tod L C sd3z ) dedkysjtedadf ttc Slods H dzts M Is .

1 sMdlsj dzv d&3d L OteWHO 1 ¢ R MdzzyiQlds s tsdrts yigoelzr dz' d
Ol tBBOR oL Bls O, Cslstster j sBtcOL 59 Odzd My ftced S
LOadMmdls tsls MiHJjtey Oddw o dzj d@3 detsmd s fzge@z" 2 O & ez
dzj MBHjty O d2 HM eS¢, *dos]ydsdsifdehts offbdsd di fiplg ' ST @ fc
Cdeyd delsteOydd desfdls j dzj 2 L OtcW H O ftotso sH d dgtsfls
ftotso sHd d3gtsfls! & sB ZOH O Is &zOdB tsdzj J fils OB d dz'tcdfO W
deste 3O dz! dzf » EMmMAzseodwr Idfduds § § OttOd3j Ister L dzj €|
Isj dzP- 101 @ o3 dzh[34nds [ HdzOC s fsdzzyj dz@r ©BtOLY" M k&
f stew v & @d dgjodzfy frjdisH o d ¥ dats fyls - dzsmdilsj dzj 2 L Otew HOO
MsmisOo &Pk M& D! MjC[35. 1 ted BSIMmdzjdedd o7 h j s s
L dzj Clstotstf totso tsH dats fyls ¢ 1 1 R Mmdzedy O4 Ismw. Cdzj CBtets
o d &3 defyp M3

133. ] LOdd&sHj2fsadj ' 1R f Sqhmdskod

Ifj ftedojHjdedz j o7 hj fOLOMKIster 1+ dzj S Istets dadz
Mistslse jsMisozéls cfteslstsddittss Oddy B3 W steBOB § tsdzd



20

1L dzj Clstetsf eso sHWh dn f sdzd 3j tets o i tsdzv tcts dz' fozd 1B Hs C
o sMiis Odats odfwstd EEAKO - SH® ISMw  dzQ § ¢ ) dits oCdEsBY j dzm d ez v.Is i)
VHOdzj dzdj fteslsdotsddzO Msftesotsy HOjIsMmw dL d3j dzi dgd
C dMmyd L dzse j ded® ff sdzv tetsdzO. [ MtsB J dedets s & 1 ¢ R,
tsB WL Olsj dz' figtssh lslgg walatedf Jls 56 d dzj ded W sdzd B tedats?2  yj f
h OLBltd W,jdddz' dzgOvY ctezff O cftcdded 3ZOjlse dzO M
Bjdtwkts] Ctdz ys bteOdmW stedzdtclzj sfqw, o' asHdl dL
ftetso SH quBBB.: | J Mdieslstew dzO Ists, yYlsts Mmistswdedj
1 o1 R Isj tow jlIs ftcso sHd @BsMls o fMdzj HMIsea d J mdzd 3 4
MisOB ddzd L Ols stc © d3d LOGWHO 1661 R wg dzw g s fpw md dz2 d
CHsf dJtelze h d 3 & OsdrdistO dZsfdzd f E®E B T CooaBHWIse dzfs
Yyd fuj &z0w 1 o1 R ftesotsHWh dds. [HEZOCt 1 Ists dzOL 9 O«
Bsdzj SO SCdmdsls' dj MBLHOjl, O bktd ¢t Mis
Vstedzdtctso Odzdz’ 2  fotg iz g il daf{de,. ¢ § tc s Isdsfgf] todg'e 1Ol
OtV HEz f bjtedddBdgvc O Odd) ©dBtsH | 2 HEg B3O 1
Rdzls j dzffd o desfyls! oL OddEtsH j2Mseadw CdMmdztsls ) dzi &
Is. j . ORddzets d dhddesctelrf EPdiE j Is ifeOL 626 vz IO s BR O S
OL slsisH jettzdMJ 2 1 dL Od3d " § dade’ 41 ,0 dydtelslssthedzd tdf 2 & Idifn Wie |
¢Cdfmdz = fftej HOR, f 51 Is itz j Islzj 28BS st o3 jtf ie@dgsdiad @BH.0 O
RBJdesctolzg f r 1 3d tOdzH d dzO  BSC dzfipdz sstOsRs ts dbgtasitstp dRjls? )
[HEZOC CdmMisOdisO ftoeslstdadtetseo Oded W & 3 detsiateldg tetfi . L
¢ dmdzj dedv fsdddi) O d keojddujddY MsHjty OddW
LOLWHIse o yYj§fd wOfmisjls, dJhddsdissishisl ¢§kdédtd
fjdetcOdzed dzd dz f tesls =2BiRBEzJ sy tod tos

1»

dnj B3Ot 1ICO2d e ts s ts dzd teis p tOtdA] I8 ts dzd tets © O dad W

[ sdzj € &z dz Cdmdztsis Movw L Odgsiisse s T © st dzjLSAz d
9LOddH j2MIse d?2, LIsts oL OddisH § 2 Mise d jo wfipfdsCtsigdtdytiz
f tesls tsdzd teitg of @sdrdsvis dzd to ts g Asdisd Wi Leddifdzttss Is v, ss 9" IsO¢
BOIstcd y4J 2, fsC0O dzj EmisOdztso d 8 MWd3j o &£ ts jd L TR s datlz
fto] SBtcOLtso Odadz" ds fsdzd z3j tetsds. [ jfteslstsdzdtcotso Odzd §



21

mMdzd 4 Ols L dzj Ctetstf totso tsH dztsfiyls ¢ 191 R 2O 10 {ftstew
1 smi€dz L1sd dL d3j dzj ded Vv | fsietdOsdfdiie 5o O degisyi Iz 6" |5 § J
HyJteslssdzdtetseo Odzd J O3 oLOdBsHj2MIse dJ 1 o1 R fn
1L dzj Cstesf csotsHdesisd d Msfkzlsfiseakzs hdr Met2Mmlse
vsO0Cdds sBtOL B, 1P 1 R Wodzw jlsmw kdzdC Odz' dz o3
1 3j cOdzH d dzts @ OW d fJtedzd cle®ded dggf W28 0 OB G ki Is to dis tc O &
dej f etsosHWh jj Msmisswddj Ho B jwsOr &d W ediis g it
f sdzd Oded dzd dz  + dzj S stetsdzts © d o tsfMmls Oidziz & @gzgedzf i OBt
MsOBddzdL qtekzs h j 2  s5dzV¥ tocts da, ylsts ftedotsHdls € Istsc
fsbjte f§toddhtsftewyjddy. [ BtOddasls sys@sssy) dcdo L Pje
9 Iststcts s, fstcBwzhfistcls dzr § fzlsde. J sBtsdn fdzkz yc
fMdzd y O sfmqw  -HzPMwéstmj fistcW HE S . gtoj H L dzj Slstetst
toj CsteHmd3jdz s Stdzdud Miselz or wodzj deder = d U Qjte
Mo 2 MisEO@.sH Otcw oL OddsH j2Mlsoads ) CdMzslsOdRRd € O
Bsy jls dzZORtsHdIs! v COC o foslktsddteso Odadetsdz, IsO¢C
Bsyjls MmEkh jMmseotse Olst CO¢ o3d dzd A3z 3, o hinfglsy J dzx
s¢ dMmdzj dad W , sO¢ d MmMomisswddj d3 f eslstsdzd e'so OlsiAgY
¢ d i dzssléndissjotadz' O, g dtfj j to j At tc BW Stgdisc zls ftesdmMratsHdls
Il st ssd3z toj Odz dets Hdzw 1 ¢ R fkh jMmise zjls dipdisdidiyls
ftoslstsdzdteso OdzadW, O BSHt©OLHJjdzjded] dzO Wtstcd3™ H s

134 v B j cOktedzOY L Oodimddshls: 1 djClkts

RMMdzi Hso Odzedj fHtesyj MMtse ©tcOdzemlf stelsO 1 dzj CIstet
BOIsjtedOdzO € wHds@Ez L HPREs €zBHMB®ds: d digd Is © dzdzdz iy
fteddzydt d Odz! datsO CtdsQ Lialz" Rt ShoGs H  dZ3ts s d . Il BjsOdzdzOR ,
ftoedtotuzj CIstetsdz’ ff htf ssthpsd@dts Mifdetsn sHdls! yYjtejL MmMtso
e ilsCk d&jlsOdkzdadyj MS ¢ tsu HEMtzs O M tc s la dPasdzj- d2fiad v
®Bjtets2 dzj Mtse j teh j dziise O € tod fls Gdzdzd w5 fg Aty Vztstijsdj & 9
fsdzzf cc@dfp d@gSHd » | dzj CSlstesdese ftetso sHd BsMisd d
tciLEdz O] 0OF€Isdoe OyatsdaditsicHsiddf@®ests] j M OL Odzdz” = 1
oLHj2Mlsad] vydtejL oetLBEYHjd]] ttihjikld ftetoft
fsLdydd o Htkzebkzs. 1 jtejHOdcOWMm! B YHE dst oddL
dmf 2M¢ O Is W sdetsdz .

VHJ dz dzOW 1 dzj € Isig tisOslsistoH delisdfists H 1SS0 u o a3 dzfp f @k
f tsdzlz f to 15 0 510dzd tswod d3j dzh[40fpds L tetse j dz' Y tetso tsH d dstsfyls
dzd % j3 ul@R] dzfhd MEBOWKOSIsjtejdz MCtstej j HoW ftsdzkzftess:
9J dzdyddzO® EHjdzt des?2 1 dzj SstesftesotsHdatsMmisd jhj dzj
Is s d3lzdzd  d dzts A3z sdf &z i tc S0 JSH H tdzssBdzdi L 5o O dedtz’ ~ &34
o MsS Bdzj G totso Odzdz’ 7 L fzOdglf fladty o s H diaf S s 5 59 S H dat



22

gbkzh jMmMsoksls Htkzedj Stodlsjtedd HA&Y lsdgj Mjdedw
ftod dzOH dzj ¥ detsfyls BOjtedOdzZO ¢ BjlsOzdzOd3 ddzd f tsi
Yyomlstsls dz j L OadMmd d3tsfls d 1 dzj Sltist {f) daeasB)sdes M d O d «
Ldzj Clstetsd3sOG dzd Isdz” d3 ff tsdzj d3.

RLEYjdedi Isj BB jtcObkztedsr » L OoadMmddisMmisj 2  dzj €|
stsdgo dzv j Isfypw  dzd IsteOdemf stels L OteWHO OCIsde Oyd tsdadzr
Mo tsetHd §  dats fifsitdse] @rd, Ul MBSOV f BdkdisOf tew 3 j dzdv M
BBd s Odzdzd yd MS 54 Msmistsw dzd j . v B jtcOlskztods | L C
dMmfidzj Hise Oder ® HdOfOLBd ls 350 s, d off dztsls
1 dzj Cstesf eso sHdesisd M Isj i3 j tdsO Isdgjtdds@RH O fij iztzls i odz
fsmisf sdzd 3 edL Oydsdzdzs? fHsHESItsoaCd tBtOL YoO. r
fded ¥ d ded § { dzj Sty chEosthdfpipfgd IS dfjeOskzter
OCIkdo Oydtsdzdes sz MC OYS sotsds osj » Qdid42dzy j ds tc ® tlzfy § s tdnd
Hef dtetse Odzd v, Isjd3 MdzOB J J o' t6OX(JIdeCnzldzs&f yABOE t |
f tcOo d dzts, HOYJ] o Mdzky0O] o' MsSCHSf Jictse Odade” 7
OCIsde Oyd sdzdz" 2 fsdzzf csotsHdzgd S s " 2 n OtcO¢ §5dzfcdz
Lo dMmddsmisd G(uv) Mdimz¥mdsi (y @€ sdeld 25k Mstslso § k
desmdlsj dzj 2 o tHdA] teds?2 MdMmisj &34 , Bisdzy § dedL S (
SHdS®R] tcdetse s ¢ Istojnd3j tedesdiz IsteOdz tstels iz .

10'°

1 \
3 Cu ﬂ
3 _———“‘“\\\\
] Pt YBa,Cu,O,

! 08 -! crystalline
= : elements
U | z

E k- Ba, K BiO,
Q 3 ]
S SN
é 10 E e :
o R polyacetylene Te. _
= D e o S e
= E —
8 B Mg-Zn = _ =
¥ - — - — - — .-":--.--_-
3 ’ 04 3 ——--L- ------- \ N k\ glafsly
g‘ 1 cCca-Al nanotube -._L- _"ta._s
S . =t
E ] L e —
o 10094  cotommil RO RS ————
(ﬁ ’g polyaniline .
1« e v
13 - »
3 - La, ;Cag 5aMNO,
E polyaniline o
E blends \ o
0.01 v ——r———ry e —_— y .
3 10 100 400
TemnepaTypa, °K

t dmMzi2s® j B3 j cOsztedasfPls d OptdHajtsH d BsMmisd Hdzv § tsdzd o2
Wddzj o dztse, O kOS] OdswWdr & d ¢ tedmBadddyj s



23

1 OdB tsdzj Yyofmlsts H dzw st d MOded W Isj B j Ozt
fsdzddj tse ftodife ybige sy b sHd BsMmisd fm @It ]
6] [ d2O ttOmMmMdBzOtedo Ojls fsdddjte ¢OC HJWJjSlsdlzs |
d MmMtekCIsktedzr » c¢cdztsoabkh jCeé. Yy Ofpls 1 dzj € Istetsdzgdzr n
tcOMY toj HY dzj dedv QO HadaclR MWL tsalzj L Off ta ZOC 5 YOMlis! 1
orhj CwOw foHoeadydsMlsd d dr otdzdetser j WEkdzSydd
fMdzj His9 Ols j dz' dats, d nOtcOCIsj to ftso jHjddW BOIs j
fsmisf sdzd d&3j ted L Oy d sdadets 2. tfeBtda@BLYS §, d et djdgjhteftge i
Stec Oded yd MECdsd twOMsetstedlsj dzvdd d d&jehdj fted
Ldzj Sty otso SH dZmfglsl] dalgh @l J J HGdRjeO®azdeinzfsds™ j - Ots
a(uv), zdBts HJBsdhstedtelzy &z disictds] - 5§ B ldc O lf istdaizty
ftocso sHd dizgsMmisd ¢ g44.tc f4).01s j oz® Czts A3z dzv  f td whlg Rz Lo t5 0
COBRY stemizdz W € doff dztslsiay @ to iz @] HOs f totsf Odzf)fz tlzyj % S A d ) dz
Hd1 dzj SlstcdS e dzOB dztE HOJ Isfyw o | tsBHACEYIGDD 26EKii[d] d Pk k
B Msts BB lsOdzdzd yj MSd2 R OtOSIsjtc Isji B jtcOlskztodats? 1
f sdzd d3d to B s Odzdzd Y L iU s ctis] L figteldh) bst®©Usdzd WH O Is s dats e
LOodMmMd di3sMmisd sls Mtse j dzdztsMmisj 2 Mmd didshy dzt©e 2 , ts Bl t8)Q BF
ZOR sHdIs' Mv dzdets o d&j IsOdzdzd yj M¢ tsd3, zdets o f ts¢
fdzts y dzts 2 mMd Mmisj &3 , COC s 52 W dzw j Isfpw ¢l n C
Isj B j eOktes?2 Jhj daij WwWodzw jlIlsfyw tsHdzesL dguysdedisd® [ CC
ANz dgC ydT) UBsG s dsj dzv st mw e L Oo d ) d, @O ldeff B3k, H
fJtojrnBBH" 3@ sBEEO@BOHOYydW fistdREB] d@zkzdy O .AH .H dzv s
CdzOfmmE d&3j IsOdzdzd yd MS dn ftesosHdzd S s, sdgl sBEBH dz
Ctcdlsj g Par 90 h dfayddeO Mae@dztsH dzr = M s @§ § B L Oe Y
slsdzsmdIlsmw, zOf ted d&3j to, sB dzOtclz y § dzdzr | teW Hsd3
L dzj Cstiecsf tesosHdzsfisd 1 61 R oBdZdLd OB Mtsdzt Isdask s
Il sftesmMkz di3j - Odzd L BO bteOdemMf stelsO 1 ¢ R BEHjIs EHJ
BOcdzdIsdzr = d HJ1 dzj Slstedyd MSdr Meaws2Mmlse 1 ¢ R.

1.35. 1 eslstsdzcdzOY ftetso 5H d Bisfyls

1 0dzdydy or M2 Cdyj dsteOydd mMow L Odzdets?
ftoslstsdzdtotso Odzgdzs B2 | Bt @zH d detelzgs dzj S 2 dzO S dMmdzsisr  da
fswodjdd® Bk 1 ¢1RrR dodtds? [ Phess ©f Bfistgs | j &3dzO
Hsf Jtetseo Odadetsdz f sdzd d3j .o M smisOoaddBO M Htsdzj 2 My
CdMmdztsisr  Weo dzw s IsipwOMdz) t51s 1 jdefo jlsdpsit ot ap tp W MM jts2n € W6t
OLOBIHj2Mlsoakzs Is n ddizd desctelztf f 52 d f SHHjtY do
lLOddisHj2Mlsed) foodvtesdzO f Oddtsdtsdy S dMmdzslsyj M
otej B fJotslstsdz CdMmdzslsr MbOdsa distify sOdEM]FJ d&fhdzt
wodzwjlsfmw fteduyuddes?2 ftolstsdzdzs? f td48p sHJ BBsMmisd BOIs



24

HDGTGHHEH NPoBEIAUMOCTE

=T
N H Ho
¥
- H
¥ ®

o [MonuaHKUnKH
LR
L "
¥
H
H @HE'
- rend
H

o] BO) cssfiada®9 sHd BIsM49. 1 ¢ R

[jroddL &5 scOdhHf slsO foslssdss, o §sdddjton
e OURjOsj dj " OjlsMY ) GHdsEs f(odtsdd &0 HiEkd L
steOdfyf stes®, o wlddyd] sl moe oGsd caa®ddsdy d
(BjnOdedL 5 | joddj), ®ejMfjudeOjls csLOLHE BSd
f totsls s dedst® 2s HYfd [Bk i Is d

s &®dtey dOMmrhjddy fsddikdtcd CdmMessokd d 1§t
COC {dzjChtosddzOv, OC¢ d fslssddor §tso tHddE
foslstddzs? fusosHdBsmMisd doijjls § ols s dafpadt QuidgzO W
o BCdfMdzj dedzs? W tstedsj J fslssddts Odkdasd ftflcw
L dzj Cototsdzdetsets d dodzdzsets tSH s o o3 dadzts .

136. | JHtcsY d dz6 desfals W B dats fiyls !

Cdzj Sstosf teso sHWhM 2 1 o1 R MsH jtey dls o SH Iz.
1 dzj Slstetstf tetso tSH W H @OWic dg®iz  tfotOdiaf df jds® dyEHHtsH 8. gowL O
o Cdzt yojlsmw o (tsdzdd] tclzs BOstedykz Jhj dzO MISOH
MejHy. |1 ~"tH] MO ftdzdditedsy = yYyJjfi?2 fHtesdmnat
fs5 ddzlsj defnd o ddm[dslz off AR frjls d 518 [51]. 0 010tc HIsts dBJOd=0p Ofigz
zj 6¢ts 6dHEOIsdlzjIsmMw d dOMm" hOjlsmMw oBHE2. l
OL BlsfMtsH j ey O dd&3d MbstekzC skt O], dzs d Mtsdzr 9 Olsd te
1 o1 R, COC HtwOo dlaizts, MdsHgsh ddd~ GcJHeBW ddz! desils d
oLOdBHj2Mlselzs h j 2 M[5Y tdad d3ff elis fzte €A MUasisdzsisr 1 ¢



25

ftoej otcOh OjIsimw cdHicsWtsBdzr 2 BOIsj tod Odz. vetsdz M
Msslse j sMisled j SIssTF0 O &tz MdB3OyYd e Oded v 1 1 R, H S
dzf stec Oded U MEda3d € dMmdzsls O&d, r iFCalRs Y waf g d diss i ls @d X
BOIs j todotdas Is s dzd to s O dzdz" | stec Oded yj MS d a3d CdMmdztsls C
2O tod d3j to, j BOMIsd Odzets o OV s od@brd SHASMdZtU] dzB j L 45 fizf) [z diz
Cdmdzsls ftcdotsHdls ¢ cdHtesWtsBdL Oydd dOljted OdzO
[53.

lted otfMmisOdetsodzj dzdd d HJjfJtetslstsdzdtetso Odzed d,
fsdzd d3j edets?2 yJfd, $dmdslsO tscn Gy @ddsdo BPIstYe " dL ]
f sdzd 3j tedzs? BOIsted yr d3j dgv 8 Isfypw . s O¢ ftcOo d dzts,
ftcdtsBtojlsOjls BBdz hd2 o dzzlstej dzdzd 2 , MosBBHZ 2
fsdzddj ted” = ydfd2, ubt {tcd edsddusizisth sfdo HigOdsd) “te dOteis
bdsjdz hOjlsfpw ©Bi jd&§ BOSEsMSsfdujMSitets SBOL YC
mMsf zlsmiseo zs h j2 J 2 O SH'T dzj Clstf § dzlmdtelzj Ismw f
otsimlsOdeso dzj dedV¥ d Hjftetslstsdadtetso Odzad W H jIWd R3O 1) 6
ddels j deffd @ detsfyls! L Qo dMmdls s Isdf O ftoslstsddtolze i j2
Mots2MmMsets dMmfsd L 2jIsmv ifdpfdzdifds s Ha@idzdrd  ZOrflslds =@ Iddste
Ldzj Slstedyd MS ke 1 dzgitccds o BinOdedyd MS ks .

1 Odzd udJ d tsdzdz’ -0 jids telzd€Isrz tofn of s Rl o0 Is § tzg © Ez® ts txyd
HdMMsyddtetse Ols ! ZzO0 d tsdz d Mmdzky dlIs: 4 ted datsfpyd §
dodetso.l &z 3jtc Wodzw jlsw fsdzdC Odtsddlstsds, Is. j .
dzd Md Is fsdzsy dlsj dzilsd@B dzd L G e O dzdzf? slsted yolsj dz
dzd L § ts dBts dzj Soz dfvtoy digfdz’ o3 O dzd ts dzO o3 .

1.3.7. [fbduimécd) ~0LOCljtedmisdscd ¢

]l 1t dzj Clstesdzdz" = MY J S IstcOnH Bd3d dedf t9 I ddslz" &k dzlyf sk dfixy)
sB kZMdzts o dzj dzdzts j tcOL tojtf ji tdzplZl w31 tsHfF| f g widz d3 0 § to - dzd O3
MMotsBBHOZ d3 { dzj SIstetsdzdz” d3d MmtsMmistsw dzd w d3d . Cdzj Clstok
dqdels j delfd o dets ff sc dzsh Ojls o HJOY OL 5dzj-ts BdsO flsdf!. Is tq Q)
nOwOCIsjtedL zjlsmw h dtetsC d d3d] Salsjtsh fifflstastzd@ s’ iz tadddef jB ofp O 1f ezt
383.5 1)), Ctbtttts] slsdtfhelsn EH Qdz|k sdddzdazdr
Odzd dzts - [ te3ef WtsIp4b O P s dzts ", S84 j ePESdHOd3” MisH Jj oY (
l1or1r. 1 LOodmdashmisd s fssHmsdse ad®dzde ¢ ddf)deg dgdis'n
fsedztsh jdedw d ftsdMmMrtsHdl dzj B ts[de of iz dafias i o dWytEtex
nOEOCkjtedL s kMW 5OC ¥ j d dzls | dzfnd o dzts 2 f skt
L dzj St tesosHWh jets | ) teOdzH d dzO S5 O G3fkdk B 5D g
fsksmMO dJdHjdsdWdydtekzjkmy ¢O¢ §jtjnitH |BjyHLE
ZtsC Odzd L ts9 Odzdz’ o3 otsLBEYH] dadzg" 3 fmd dze dzj Is dzr o3 fmts
sfldujmMStskBe fjtejotsHEZ o ddLSBdBSd) CEdYied & Gt



26

My wjisdziw , dzs daj MmModHjlsjdz Miselzjls s dBpdzdfueltdO Bds
or Mol s eslstsdzd totso Odzdets G 5 1 1 R Mtsdz' 9 Olsdtelzs h d d3
OG § dzls ©d3d orL" 90j s dL d3d dzj dzd J fs@dztsh j dad W fts
f sedztsh j dad v, BB McOJNG0 ded3 (< 0. 4 4+ J55, (
td BB OIsdets fp 1 Isdd3 tcOMmlsjls 1 dzj Clstetsy tots alay 1 dztisfiplsiats o d
SBteOtAQLJHL(AB . 8. ). 1 dL CByoOMmistslsdzr 2 MHeadce d ttsMmls
ftsorh jdadj ®tc®@Gdaj dgo sBtsHdz" = detsfydlsj dzj 2 L OteW H O
f sdzv tc s dzO B . ltesdmMratsHdls fMdd " j dzad § ZsC Odzd L 59 OC
ftoj SBtcOL 59 0dedy Htsegdztsh jdzdw o Lisdzz. 1 OtcOMis©ded
s zOMisd Mtf kzis Misdzdzdgiste G J do § Bisls Rdzdzd yd WS 5§ MsMmistsw
rMdfteslssdzd tetso Odzd J§ 1 3B eOdzH J dztso 52 W Stcdir 1 o
fsdzsmr fsedsh jddw f tdv it ddd.OLisszbDs fipO 8fipdR, - 6dBtf Isofz
192.0 +1), fjijtjrttH ftetsdMmn tsHigdsk jds tegOfisjdtast, O UL O
fsdsf ydtejL UibSt of Oy j MR( § Hd@GEl®s. Jj misdhg MS qdQ
MHeadc f sdztsfyr slstcOY Oj Is dzOtclzh j dzd md milsj a3
MsOBddzdL qtekzs h jets Hj2Mlsoadw € dMmdtsisd df tcds@ e tsdstef dg
ey jdzad ] kZtesodew fsdzdmsftewy jddw, vyl o' LM a0jls

0.4

t dMzddasX - [ BteOIsd d3r
M J ClstcOdz! dzr § gL d
fjtedaBBH] Hi ftetsls
L d3j 6eOdzH d detso 52 W 5
fteslstsdzd tets§.0dzdzlzs |

MornoweHune

300 400 500 500 700 800
Ao (nm)

ANnHa BOAHBbI, HM

[ S dMmdzj dad J fteslstsded totso Odzdzls G s I iBj 6 OdzH d dzO
fjtodzd ctcOded dzd detso zs Wistcdsz ISOC Y] MowiL Odz g o' Mis
deds d tshssd ¢ dsf5]] dd Y dGeid). 14QWO0 daig.dz' dets ! Istsd
1 dzj Slstotst tots ojtxim ddElAyls + f totdmHs H f dBsls!  f tesis s dzd tets o O dzd
Ftotsodeg af§P?2- 103ud a3 fipfly; | Hjftoslssddtoss Odtsdys § j teded &
dRd dls JMiJ Btsdzj § or MsCirs ROUMGdYds @bl BSj7tdjlr)dz
fiocltsddtitog Qitstsddtctso Odedj] ftotsdmratsHdls E ff j todzd c
dzj 2 € 51 d3j tc O dzH ( dztissh @ IsW wtc dRQ[, © Oz Bz j8 <t I D @ HGddsly dz'3f
s ks, Ykt COC dtshdlsjdd LOLYHO {dvttsd , IsC
Wistcdghj) RsksmizlsMmiso lzs Is.



27

{ dMEzded@ - RrRL d3j dzj dz
L dzj € lstetsdzdzr R
foslssdd oo Odzdzs?2 W &
T SH 56 d fydzg
o sMilsOdzso dlsj dz' dd )
[59].

[ 6 OQH] v 101 Rted
f4tj ssdmdzj ddd 9
ftosls 5dzs H s dzts to dz' B
i tsdzts fifGs @ dzts M j dzd W i
fMHe dcOj lsfw ) C st
5B dzOfls d id
fded ¥ Q4 smw

[MornoweHune

400.0 600.0 800.0

AdnnHa BONHbI, HM

137.f Ocdzgdlsdzr | RO©OCkjtedmsdSd 1 o1 R

) sdzdOdzd dzddz o o' Mh dn Mmeshsswddw s 6§ dMdj ddw
or M2 Ctdzyj dzlstc Oyd j 260.gjmistodtts yddatz2 = {f iPedDdEOx dzj Is
o tifils Odgts 0 dzj dzdets 2 dzj 2F 58 By jePuzs i etlzg 5B o Odzdzr 7 W ste 3
Mots2MmMlsa ® 1 ¢1 R dL zyg dz M dmMftsd Lo Odzedj d3 d3j I
HddZOBd Uj MS et d3j lsStsHO 1 dzj € lslEOsidapes ¢ (5§ 14 OHe - OUpDieq
ftsLotsdzw jls daj ssdz! ¢ts LOtejedMmistedtetse Ols! dz0O dzd 1
Ctsdzyj dzlstcOyd s , s d EfmMkOdese dls Ost®BOtedzsy ¢ 1
d del ste BOYJemytef defgy ¢ dgte ff " jifdftshprets ds o L OWBE § § dzbf Is edafsd (
L OteW H O. ROW BtcdzOyde BB 1 Issd3 B3y dets § sz ydIs:-,
e dzOdkzO, jcets IkisdSks JgWimsddtds s df ki O Shpsjt ZIE jsdatte) t;
fdtedJ udmdzj dzdzr = f OO Isteso .

C1t O dzO dzd L fsL 0 sdzd fzls Zlisfizls O flz® & @ RO ¢ ddAy Iis tddz -
RMMdzj Hso Oded] Hiftslstdzdtctso Odzdzr = Wisted3 1 ¢ R 2Kk
f5C 0L Odets, yYbts fOLOBOcddlsdy 2 yj deste ksSOdkdL iz



28

Csltster 2 ftedatHdlsMmY 36 bdf 8t s dgtddyds g & COAa W HO®D j (IS, d f
Y dzlste dzj eOL tor o dzts Mo W & Ads dbis ¥ dzts fi) dzs lztiz §ReE] 1 1S @Ertts i i @zt
OLslssd® Obtsd kcdjtsHO OCY] dhmirlsro0sls Hj
MesMmtcj HslssYjds HE 12% L OGYROf ZcBkEslE] j L @B O
ModHjljd Msokjl & LdOydljd ds?2 &s¢oddL Oydd

gi AnOCtste ftejHMisOoadzw jIs MsBts?2 Glsdash jdedj 3y
BOcdzd sdzs sz s dsj delsz L Qo dfdls o jsisj MEB@EEHE ¢ 1
SftejHjdvjlshv sCtlzyjddjd dzj MY Otej dedz" = MY dhdebso .
ktsd St dzj ¢S dj ,QilsisOf Is K, iH] dzON ) sy j dz? BOdts s dz
Mo tsB tSH dzs G 5 1 dzj € IstctsdzO (g = 2. 00B3YMdzj ded v L O
feslstddetse Odzdv, Isj BfjtObkicds & idy Cokedzy jddplwric AZARE
o ddzlsj tco Oid2j00535.[62,63. 3 6

0-50 & 0 o
g 80

045 + x 70 [ BNB57: U=0 eV
5 60

040 + « 50 Il BNB57: U=2.5 eV
T 40

035 + 2 30
= 20

0.30

0.25
0.20
0.15
0.10
0.05

0.00
00519 8 -7 65432101 2 4 5 6 7 8 9

CnuHoBaA NNOTHOCTb

Homep atomoBs B Lenu

|0.36] 0.46
[0.125] .

<|0.04|
<|0.04|

<|0.04|

<|0.04|

{ dMEHssE OMyj s teOMiiedpjus loig wiatfdes 7 § dzsls dzsfls d  dz0 sy
©OMh jfdzj ded™ Hzw Hjfslssdifbse Oddses §j tdd ¢ c0d

1 Oy dgks ddW stekOyd® © Mmefsswddd § OLOBOC dd
sCtelzy jdedd di3 daj Mdls WistedBO dzdddiz Md40.8 51 p iy O3
sCtkyjddjd, d®Rijlb [tjdyjsk Wtstdkkz ddddd, St
Yyj dzstc® MdcdzOkO. JLOddsHj2flsod) d&jyHE dzj M Ot



29

Bdzdy 02" dd3s sCtelzy jdzdj &3 (tejhjlOUa?) dzdfiafdfe bH IO
Cwor dzr v dzddedd ©WOMh dqejder . 10 §OCIdCj yOfmlsts of
[64,65. RL d3j defVddkEWstsac® d Wisteds™ dzddzedd, COC fteOo dc
COL &Zdyde & §OwO®) steso, OfjtdCpldnjdigs . € © s o 1§ 2ts O tel
CjLbkd OO HEMsOksYds fdsy d&o.

I fesyjmmj BCdMmdjddy d ftsktsddtss Oddw 1 ¢
® Htkzeckt fJwsdMmMrHdl dLdj dei dzadd SBdeyd dzlstcOydd
C1indc dzO kO ,j lsylsftezl dzfegOYd® s ftojotOh jdzdwn, §tetsd
[66, 67)  dzj Clstetstf totso SHIAAMAC s jded Mg Sd 1 61 R, dzOdzj fJ
f ZOlsddetso ™ 2 1 dzj ClstesH, dMMdzjHses Odr §td ©OL d o
OL OB 5ls OdsBE B UEMCISE v yj2Ci, @OSHEYTELiE®w] bl

1 OtdlpdzS ®6d 7lh.dted dzO-dz§ dzf d d ddzlsg dzipd o dzsfls i
Mesfeslsdodj dadj (! d&jShtosftoso sHdsmis! ) 1 o1 R Gtod:
fslsj dzydOdkzO. 1 sk jiky@@ez ] i j cHkdsihdlsj & ds § sl
L dzj ClstesHO), OHjHIPEOEd] e Odzdz” 2 1 61 R §j o]~
Tj2C ! i3 cOdHdeso 52 Wsteds o o' Mhjj MmMehssw ddj

. v v 1.2E+03 - . 10.0

1.0E E
12 +03

B.OE+02 o

b - ==

6.0E+02 A

WMHTeHcreHoCTe 3MF - curHana
o

4 0E+02 o

02 0 0z 04 08 08
EIV vs. AglAgCI

WHTeHcusHocTb 3MP - cvrHana

3NeKTponpoBOAHOCTL, (T) OTH. €A,

2.0E+02 H

0.0E+00 -
-0.1 )

MoTeHywan, B o
t dmiz ded & (dzv Yyompisdetsmd s j
Cdzyg desteOydw dzj MO e j tafds
dzd dzd d  C1 1 B¢ dd@edpic § Jp%d® Sz
WizdeC ydvw st jdedd™ f esis s

WvpKHa 3P - NHHWW
o

-032 0.0 0.2 0.4 0.8 o8

EIV vs. AglAQCI 1 ¢ R66.
as Sl ! i dfr]lzdz’SQ O OW) 'I.UGC[@SJ' dzfr]ds
sal ¢ 1 i d ¢ dz® &zO, h d 6 d &zO
® L dzj Chtiesf tso BH dasMis! f sl

3.0

COC WhkdCydy jet Memilssw da
[ g e fsCOL Odalzr sEGMGazdlsj dz dzr A
-0.2 o E Dl:.? 0.4 .0_6 UB 1 q) 1 *671

EIV vs, AglAgCI

2.6

Log (conpaTieneHus, Om)

22



30

1 tod f tsls j By RO dzj 1 o1 R o smMMmlsOdgso dzj dz dz0
dzj 2 ¢ 81 3] 6OdzH d dets-N & dzD tzfe 3 P20OB 28 HOJ AB" 2 o 1 sz M
sMisOlssydz d3 dzts$ Odzd L .59 O dzde dd® f P 5 tzuAl S2AHAHS.J dzy d G dAts 0
fsfmlsjfjddes SSCdmdy jlsmy d 61t MdedOd tofmisjls,
RL dOYyOdz! dzts -filpd dzdg®@ dzOF 1 f 3d i Is [ stej dzyjots tOMftcjH
dzj M Otej dede" § M ddzr wWOMYtej Hj dzj dz' o Bi j&Bp kY isd
Htczkd ) Htokzc tsd. ¢ f sor hzddafl) d3 MfiA®ls jsdzytdhfdmdy j ds i
tOMmiskzh -t fHtefazr 5 oL OdBsHj2AMsadj &3 fted o] dzd g d
fesdzvtesdy Jjhj tMisOslshmw d&sC OddL s Odzdzr &3, d 1 dzj

l HOOHdzl - +0@R. 1, GH] dzj2¢tl BjtcOdzHddz § jtoj nt
ddzls j delmdo dztsfyls: €1t L dzOydlsj dz' des oL tcOMISOjIs d
My ddzse ™ a ¢ tsday] alzsdedPdgty 2 ZfflsOdetso2f s, HAyts {tfoisd tsd
1 3] e OdzH  dA®tc Qupdialy j MY  dzts 5 L B d@stindsds ¢ Qplslss 1 s 505D | fis tfryds ded
Ostsds [BGGEIs® HOdzdzsdzs HJ O OL sdzaj §tslsj dzeydOdztse H dzw
dzd ded d, Ut Mo WL Odzdets -fifyf dltgscpdzddy Oe* L @cifisse L 1Q stz Hf Jj 2
M  d®dzdnL dzj Yy O dd&3d W HteORd f(toslstsdese . Hn Jle sz jdzO o
My Oj smw . Clts MmMtslse jlsMmMisoalkzjls HJj ks OddL Oyddu
ftsorhjddj s ftslspdeyd Oda@Rj CHIsHc 5§ @cts 0 SH dzs fiyls ! sSBtOL -
1 OfMszd O lydjiadl Bz jtoj ntsH tsls dzj ftesotsHWh jegts Mt
ZOYyd dzOjls Wtstcdiddtetseo Ols! Mw  IsOC d@OK] 6 PgWBOds ¢ 1 s cz@
MtczClskzte® fodzvtctsdeso, oL OJd[&Es69,j 2 Mlseozs h dri HEkc

dtlstczCIskztceO® ftoetslstsdzd totso Pledets B ls o g1 @ PlizH o tzfg B & & ) 1
mMtsMmissw dzd & . [ i rOdzfledz o ©F s dztezj fadzr 2 H dzW st dfmcC
9LOdBBsH ] 2Miseod?2 tteesdded WOl o @QPisg ¢ Qdsts H dzw ¢
fOe®d3j " j dzdz" d3d  3tsdets 3y tedz’ dsd L o j Wz W @3tls d W s tiztg tizty
oL OddsH | 2Msalj BEddgHEsEEz, fiod o M2 Ctdyl
fesdzvtcsdatse OdzlsdW j totcsdBOC dzd Is dzts j oLOdhisHj2Mlsad ]
toj OdzdL k4 IsMm[70]. o 1} ¢gBrZzOMIs d 1R ts51sQ5dzy dIO,dzts & Hiz® 1 dinlsr [z |
or MsC sMiidodace@RH d dztso 52 W sted3y , dzddzdw €C1t Ehdtv
OfmMMmMd did stcd ydzr &3 Mde dzOdzsdz 1 O2 sdeso ME tse s s O,
Mde dzOdzO® § OHO] s, Wdsdodzdf| dglizdls. dzs C Bz dg'j?2 o tinjlskkw 11ddz
fsor hOjlsimMyw d HtsMisdeOj s ‘P WBHdetzO ridztse s L dzOyj dzd

sO)yEhd2 mw HdfMB OdzO dzf nOtcOC Isj tod MBAEQ dzd LS Gs:dzH
1 dzj Clstetstf tetso tsH detsfyls d Is. j . fsorhjdddy Ctdzyd dzlsts
dzOB dz8 H OJ A5 ¢c Mzt e Papd gf € d§ BzQiegedzdz” = MY J datso
oL B3y desfls’ & Bj ssHO €1 foj ¢ d fijdstisfite sdgjOIs i ) tEsS dz
2Of ted Bj 6, MYyddzr RjsOodidpsls@NMdhsmiss | sz s
Mzt B SBLOL YO o { totso iy wihdpjds IdnasdrflsdssvodisfHd™. h j 2B 1% OL
H dzw C1li, o mdzj HMilsa d j dzi o 5L d@3tsy des s d 1 dzj Clstetsc



31

BOLjtedOZO. o o' h jddjd { djS st tasje ste dasdfsls/ts c
9" fOHOjIs dL cLtsdzr odHd®BsMisde ¢1t. | Odedzr j €1 ¢
MY ddw o fttsktddtetse Odzdzesll Bj teOdzH Jdetso 52 W s

4 ttshMistsdy § silsj dzyd PdzO9 tgsdsH G 0L. BpHtc DdsH frdadts o OV W s
sCdmdv jlsmv Hts § bzttt dEa@shls: tBteOL YO
ctej Odzd BOYydwe 6C1t MdedOkd. 10 MOHdd jtejECc
ZOtOMisOjls, diddY ¢1i MzOYyokd My ojlmw, O I
fdzd % § ded ¢ Misj § § ded? df\srizddy s dgl dg'j dzifded & 1.dzj Clstetsy tots

vOCddB tBEOLBR, Gt KBjttj SdMmdjddy 1 o1 R
fjtodzd ctcOded dzd dzts o 52 Wistedsr RBjlstsH €1t  H-ills Gagdzt
Hdt dzj SstedCe. 1ted HtejotwOh jdzdd o toORLIOS IS ttwz]dets
1 iB3j eOdzH d dzts @ 52 Wisted3' ° uifjfaeiz[68y ONH® o7LilHS st tetsls
LB eOdzH Jdztso 52 Wisteds™ 1 ¢l R et dey S Rists@vzb] 2d t figif
My JdSCsteO Od® dlgy claf datp® o3, fesdmMrasrHwh diz fted sCdf
fteslstsdzdtetseo OdzdW 1 dzj St totseo sHdzsMis: d € sdzyj dzls
Bsdzj j o' fMtsSdn Mbjfjd¥n fltsddtess Odkdy ftsdf
Clinde zOdzO, fMowu Fdeck@btstps MBS Gdz Y stoRdtetso Odzdg o3
f sdzd &34 te g .

Rfyfydzj Hise Odzad j sj BB jteObkteds = L Osdidismisj 2
fsLotdV jls HOI! LOCHs yjddj t d@Ozduydd o { tddd
s Oo dzws h dj BOGdedlsdzs? o s ta Op Grundfediizils d o tsdntf to
st teh ddzd f Ote@® BB dzidls dsidgBizii tc@dsdzfipdialslz ® o MY te chd d3n
ddzd § OOBOGdzj IsdL o5 1 Okz dzd .

6= n€ pBs  H /Nges?N(Er), G Hyjd § sMls W dzdz@® 8 Isg Wt § 1o 18 ge(Gn dzts
0 otse CydtEOC dzj Is SNEEAISfteddts s dzts fyls  fMtsflstsw dzd v EZtetso dzw

dtsisOo dzyts B BREMBlsimw ¢ OCIsdoeo Oydndzdes oL BEYHC
tcse j dz s OdzdL Oydd. Rman SCBdpyj dzlstcOyds f tsdzlz yC
ColssteOVY dzOL ' 9 O] IsifaNes?keD § ts dad 3y N dets] dats € O dzd L §@6E|O dadk
1 Odzd ydj ZzsC Odzd L ts9 Odzdz' n MYy d dzts e ssted MistslsdatsH
BOlj 6dOdzO. | Msise jisNES db § B 5 O defsdeGjcdsd 5 dz0d
mMsMissw dzdw Ektotse) dzgv | AQidm(dgdd j N (MEsEsQiolsdgvdg jls2e g s s
BOIjtedOdzj HJ dEZECOdzdL 8o Odzdz" = desd s dzj 2 My ddzO (

HdzOBts ftoslstsdzftetseo Ocdzgdz" 2 1 dp1 R dBjjls ftOCIlsd
LOsdMmddissMis!: 6 (uv), yUbt Mistsilso 4t ks &g O dAff ts|df
l eslssdzd tetso Odzdz J 1 dzj Clstetstf tots[®0 HWOEjcf jls tsBBgOL fits iyl
BOc dzf s dzts? oM G Budd shHtsglssded etso Odzd d dzOB dzg H C
(tHdgsls8) d Ctsdzaj ydesy L dzOyJd dedd ff dztsas daisdgds € Na(hgls(fy 1<
OBfMtsdzt sdetsets dgzdzw . 1 dzv o OL dzd yde' rdzOEBSs@ Lo ol ¢H)
0.2, ybts LOadMmdl s o@dj Szdvicds?2 MstezSlskztr



32

St Oded L Oydd fYodzddsjtedz = yYydfj2 o d&BOISHigROd] dagls,
Ctod fls Oddadjudgsdn sy ko j dzd yjhled * v O&Fwj dsd'tc ON (SE, -dzO
BZjLOodmdis2 oy teddads shk2 v Oka&gosdsj tdflsds
smdlsjdj2 LOBYHO, ModHjlkjd et djlsOdddyj MS
L ) tOdzH d dzlso 52 [BOsteds’ ) d1 R

L

lg G4 [CMm /M) %", Monb~

2 -

/ 1% {dkdss) 0o dddshis: + dzjCls

2 1 (1) d ®Ocdzdldzts? otsfftedd:
y Msjfjdd feslstsddetse Oddw -
[62].

0

-4

—

|

0

138. 1 gL dzj SkbteduiMSdj Mows2Mmisea® 1 ¢ R

dlsOldUuj MSOY H! dzj Sltedyj MSOw ftosddyoj Bsfls:
fsdzvtedL SIS HH 2 Mo dj &g odaj hdzj 65 1 dzj S Is skkgl y jelpljts ¢
Hdt dzj Slsteduj MS OW  ff tots dzduyiO] Es®)Tsls | teod @ Skl sz Oz H j Q2! e
9jhjMmMlsoO. wlsOlsdyjmMeOw HJL1 dzj SIstedyj MS OV { totsdzed
L dzO U jidff7d]. 4/ Hdz0C s U dmodetslstsdedets o tsL eOMIsSOjls 5
Ptosodsj ftotslssddteses Odedw (0, 13) U usMmksdeOjls 10
ftsdzdzsfesbsdzd totso Odzdzts 2z Qe z C Iskzter (¢ d fy

T ! I T

o= 295K —
100}— ol

sol _, e 4 tdMEzd®sC RL d3j dzj dzd j HJ1 dzj
7ol 41 ftesddy0j @smisd 1 o1 R o
50 : 1 Mbjfjdd f§tslstsddtss Odzd VW
50 [72).

|
(o] Q10 0.20 0.30 040 0.50
x=[ce]/(N]



33

MOt OCIsj te dL d3d ded dzd W Hd1 dzj SIsted yj M¢ 52 ff tot
ftoslstsdzdtotso Odgdz" = d dzj ftotslssdzdtctso Odzdegr = tSBteOL Yts¢e
dzj LOodffls eB®sBEHN) (Ml & &jtt] foolstddtss Oddw
5 B jOlkter U obLEOMSOjl. o f§orhjddjd Msjf,
MlsOdsso dlsfw ofj Bodjj cStklst2e. [dO &EOCMHdEO:
| B 15 O dzH ¥ s s 2

uj B jweOkztedz j] LOoadMmddsmisd U tBtOL ysse tol
COLH]ddls! O Ho,j ¢ titdOs.Bss [z @®o @dgdzf Of 15 dzq ¢
folstddtetse Odad W  dacffiitgts ls2s0ded. t 5lo OEAEDR 1 ¢ R, Mt Tk
orh j 20k f jtet? cwbkfifr ozem dOw @ s igs j Is jndstnists
o7 OY j O OCYj] d yOMisslsdOw L Osdhddkshls: U. ¢

Shdeso desds | dzj S btesdzdzO" fsdvtodL Oydw, O (fosyy:
s ¢ Odzd Lo AfdEirY o s dzO 5 o dEE2MYEls BOd 2 o € ZOH

120 ————1————1——— : S

1O+ ’ 4

100 |- . -

E18 {.,050_

80| J .

. pom .
oF e "o o 4 tdMEzUABSCU j BY j eOsZtedzOw 1
v 6o} .°3:.";DD ] Hidzf Sstedyd M¢ 2 f to ts dzd

sof . - i | fd ®wOLd 2 flsjfjdmn

ol RFCY | fodsi o vfjsbsddess

of gt meiin| @04 0E @

| S e |

°r 99999999 99 vvgoyYyyyveve vy ywll3 ]

ol o o e 08008600 600000000@ 000

0 40 80 120 160 200 240 280
T(K)

sO0Cddz td®Btfdg,slssdzdtctso Odgdz" 2 1 ¢ 1 R HJ s deMmists
fsdzvtedL 2] d3tsls ¢ d cfter yStsor2e ~"O0tOCIsjtc { dzj |
BOt! j[Blsd3 & tMissd { @ckdsdsafpedswdadizd? B Otc’ j to  fdad >
ftotslstsdzdtetso Odzdw o1 h U 20 %s sttsdasrdd jlsigddgf j tOls kzter 7
OCIsde Oyd sdgdz" ~ BOt! jtoso fsdzvtcdL Oydd d §jtoj &k
Isj B j tOlsztcdzOW LOodMmd didts s H dzw o lststets? Gtolz{f |
fsdzwtedL 2 di3ssMmisd f tsdzd d3j tedz" = tefQ fidsuddyy. L [deCde@fClsty dff tsiz
d bttOdhtf stclig da@@Bv HO (t dMm



34

450

350

&(®)

250
150
50 |
o s we Rl R o R - - ' i \
75 120 165 210 255 300 345 390
Temnepartypa, °K
d d3dzd 3OV

t dizdzBf e flnf)ls®p Gz digdzd o5 ©

Hd Of OL tsdzil 8yQfylsysls 2

10
5 © -+~ Negonup.MAHH
E 9L —
£ 5, »— Oonup. NAHMK
£ AN
- 8+ "“.
= .,
g 7 I,
= g
E B %."*"‘Mn.mmn“
£
e 5t
=
=
o 4t
'5 ""“"““WWM
5 S .
= 3+
g
E 2t
s
o

1 M 1 | T B | I T T .

0 2 4 6 8 10 12 14 16 18 20

Yacrtora, My

t dinkzdzis- 1 0o dfd d3tsfls
1 d&3j tc ©OdzH d dzO

[73].
1§ dzd udedf o tzv
orhyj, ujd Hdav

1 dzj Clstets i3OG dad Is dzts §
Mew L Odz M

MHAMAA YacTe AMINEKTPNYECKON KOHETAHTLI

] Odz dats 2
( f Ogfls sHdgdiddsslOizmas® @ dzdzs & d Of Ok Is8lzj | L7

f tsdzj
HodXJdzadJd3 MotBtSHAZ ~

4.0

3.5

3.0

25}

20

15}

1.0}

05+

0.0

0

UOMisyy . - O @ s fdapL W s §lsjted

{ dMEbasSy j &3 j ©Ols i ts dzO
LOoadMdditsfis: U fted t

0
YOMBOE Hdw 1 dzjSltesy
1 01 R74)]

1 tod dzOdztsy j ded d
L dzj SlstcsBOG dzgd s dztsG 5

dzOB dz¥ H O% Isfyw dzdz'j §izC
ftesyd M’ d H
Hdt dzj Slsted yj M¢ ts2 i

GOl j td OO &Esyjls BT
Us= «3ilnj, Gof jiEp) tcj Odz!
L dzj St

\-\_‘.‘Wm-w'ﬁ'w

a1

YyOoflsd Hd! dzj Slsted yj M ts
B =+~ [enonup.NAHH
S -~ +— [onup.MAHW
\
‘\\'\
‘-.ﬁ
“‘M#M*‘\wmwm
L R

TR (ST T T N S

ftoslstsdzd te 59 O dzdzts 2
Hitfoslssdzd tetso Odzdzs 6 s
ftesotsydelzjls o

1
2 4 6 8

10 12 14 16 18 20
Yactora, My
d dded d3ts?2 YOMmls

1 d3j tOdzH d dzts o
1 3 e OdzH d dz
1 dzj € IR ts

Ldzj Sstetsdgtse (4



35

1 dzj Clstetsd3OG dzgd Isdgts?2 + dgj tec d d . l sstets? ftesyj M tSE
slsdzsmdlsmw ¢ tj Ode dzs?2 YOMmlsd Hsd@Sdzj & tis devy g lE jsBt
L dzjelsly tets o tsH dzts fiyls foslstsddtotso Odzdzs g ts  ff tsdzd d3j 6 O
Hjftoslssdzdtetse Ocdzdzr d3. 1" MsCdj L dzOyj dedw ff tslsj t!
H]dOf OL sdzj YOfMmlstsls foLotsdwels dMfsd Lo Ol! §tfs
COyjmbej 1+ Wispiskadgaers | dzj ClstosikOcddlsdsets dL dzb

ltod dMMmdzj Hise Odedd YOMlstsls dzis? d Isj&fjtOlk
ftosdzd yOj Btsfmisd 1 o1 R 1SOCY | dzOBdls dajos) ldstindvS e j tofj Bt
Hsf Jtetseo Odadetse s 1 ¢ R My 1 daf sty tcisd G stz GSQELD (
M Hj BsdeMistedelze s toj « G jf sdsizy tej ded gz A L dzOyj dzd
AdLduimSd?2 Mm@ d isted imGksjsdr | datidsts z | 820 wsjsdeddy j Gz
Lz yj dzd¥w f o jtendetsiis! ¥ tBteOL g®&$ JWDSSEe sIsAORS
HdzZw  Bj sOdzdzse ® HAOf Quuisdzjl WOdjlsisile jHotf d  f jtoj A St
s @ d&dj ¢sBeOd » Isj Bt EPR tc AdOus@ g s jd ¢
Hisfisd ¢ OV  LOdRAY J d&ff 2 H J5ABSRIEN Isde@ s’z @js®inds te s 2 v d 1 dzj
ZOB dzs HOj MW tejd SHEjtofOEY dzof | 5Bt d {78 B7. dz! s Cjts jL dfO
slsdzsmwls ¢ tslSddSkz Hj dts7)dd st O Bt S s gz fzls to i
YofmlstslsOr dzdyj yYOMmbtsls toff LisdzOdzm©O { dzj € Is to ts dzdats 2

vj B jtcOkztedzOW L Qo dMmd i3sfis: H §(T)dsjsSde dipusjoin § =
fsmissw dzdes? YOMgmls Js Of gy daBi g sl dztsy detsj Yo jH]
sls fokzftesotsHddSSotsets RBjoOdkdL BO bttOdkhf seB O
5B ZO@OH dzs H O Isw dED o B BEIPEOS s j e dzOW  H W OF Isd
Stc Odzef sStcls® dzg® HJt dzj Clstedyj MSts2 MmMstesdzj . 1 ted
d%/dT<0 ftlse jlsMisokzs hd2 &BjlsOdkezdyj MSsBkz sdfkz
fsHo dy detsilsd desfydlsjdzj?2 LOWHO d f§jtcj M8 ¢ sihpztsS |
11). s O0Sdd3 BBWOL 5d3, d )i dz3@ ¢sce®lazdf'i ~dzts § Is UG Y H - tc d
1o R ModHjlj clfhiEfhlowo ®" S sHs] oo Odzdz" 7 Bt O
Ldzj Clstotsdzse  d dzOdzd ud of d fdpjte IS tschiGséd  dz@Bj 5@ dizdz j tc Ok
LOa dMmddizssmisw o

1.4. JtjHfMsOodzj e & MlstekSkkttj d ROLOCI] &
[BHjd djctdscj ddses &) ls0dkdzo

g CtdzyOtsBdgjon Odzd L d3 Is tc O dzf i tsdeflifpiPdzjL HOGVISIiPY odzB 1 b
ftejHmsOodlsjdj?2 (ke $&OMMNO: §oddoyjldd do,
Cezf O C11 Hj BsdefistedtelzjIs tS[42f @&O80so rlj  H T dfstalss
L dzj ClstesftesotsHWh j2 Wotedd] foodzddjter ddzjsls MmteOo
dzd 3 § * wld0cBj dafif(10%nul d3j dgigs v dzv  § sdzd Oy Isd dzj dzO) n Ot
fsdzztf tctso sH dzd € 59, Yd B Hdzv 3 s Odzdzts o . vdfdyds d
dzj &3j IsOdzdzd yj MECd2 OCIsdo Oydidzdz” 2 - OtOCIsjtc Isy & J



36

ot &3W tjLkzd sOI" d MfdejsHitaig) Gdedi": , 3G afdzdidg d'ise,d U J
mModHjlsjdz Mlseakztls 8 dOdduyudd E or Mt HBYJ oo !
s O0C dd3 sBtcOL 53, ¢l sB dzOtclzy d o O Is Ho 82 Milse j
fsdzzftesotsHddCtsor j, ©OC d dd@dedzdmeddikS difjts dieff et
Slsdzd yOb 4wy =y 3¢ © Bsdzj j o MsCts?2 Ctsdeyj dzlste @y j
3T %W dde/ ¢), ojdzdyuddzO Ctlststets? MsfsmMisOs d BO Y €
o6 B HdzV RfOucCdspacdrOv  § ez g g S @ ( HERY iidsht R
fn j€[35, 81]) , Yylsts cetsottedls s Mkh jMmMlsoseo Odedd d3j » O dac
BOC M sy dyd MEdn sBtcOL YyOn . v0¢dd3 BBOL 503,
ROl j ted Odzso, HOdz dzgj 2" jJ dLERPpgdF) s o Gdazfsadzd
Mtesjddw d HtojHMmMlsOoadzjdzad?2 5 d3j mn Odzd L d3§ IsteOdzmt ts

) dZzOMmilstswh jj otcjddw HdAzW GBI Widzgj dzgdw MsotsC izt
MlstczS skztodzts dzj] SH destetsH dzsegts 1 1 CslssteOV 6 OMMd
[ sH j d ot jj Hsfy Isfomdzd d3j 6 © o d H cftecsosHWh dn sl
CtedMls Odzdzd yd MS d 4 csmstetso € d e, stec Odzd L 59 Odzdz" J
yd tfq?2 d BA&ZOHOEHMJ] By IsOdzdzd ydi MSdd3 r OOCIs] ot
ftesotsHWh j2 Mcgygl EOBSEOBEMazdzy IstcOdef sStols O L ¢
1 Iss ORsteWdz 2 §sdzdd3jtc d BGlsHjd d' | ftesn SHA |
J H] dzlz 8 [72f1iy7, 8283. 1 0dzdydj ftesatHd = yYyJifj2 tBi Whd
SHdzts d3j tedz’ 2 CRoEMOStdslsjQe Isfiigstsls o j Ismis (g " 2 L Oo d M d d3f

s O¢ f SHI®/d ) detCije™ H O, s O¢ do dzlf istdaf tc 5 fixlg tdFtsdnds
Cdzi Cstostf totso SH dzgsfls! sfis tcts & L@l dzfmygh dzd ls O jiods i §zb tz WHs
orhyj, dxjdd bk bdfdydktscts &BBEOEQUSYT d LS st
stcj ~d3j todz" 2 R OLOSIjte dj sOdzdzd yi ME 2 fJtotso sH d B
Hsf Jtetso Odedw d ftsmdzjHlkzeh j2 BtcOBBISS d,ls @@ dg Htaf
® HJOf OLHs=izj1 OFd, 7a@d3 v tetse j dz22 HdzsSTists iIOS detts ¢ sS4 d U
sftejHjdvjlsmMy MmMisjfjder s Gt St 9a0dzdV cteOdedy {1
syJ dz hqtesCdr ftojHj dzOR . ] HJHBSY Jqtetso Odzdzsd3  ff &
ftsorhOjlmw M omisscd Hesf JcsO@diets § g B0 tsh
dzsmdls 4t sdzdzv ydJdsdadz 2 n O OCIsj to. lted Mmisjtjdz
fJwltsdyydtdds 2 fjtejrntBH, d dzOyd dzO ¢ Is sBtcOL
B IsOdzdzd yj MSdd3d thMisteso ¢ O3], Yylsts oL mPHtsls togzi
sMistcso CORBd dd&3j jls OCIsdoe Oydwdeder 2 R OOSCIsj tc. o
BdYHE HTtososHWhddd + dzj d3j desOdzd ftej sHisdzj 9 OF Isfpw
L dzj Sstetsf tetsotsHdetsfisd d HJL dzj Slstedyd MC 52  tfztets dadd
Misjtfidd Hsfdteso Odzedw dd3d JIs o] J estiEtH@udd] 2 1= Qtc O

[ SH j dz! n Isde jizt§ HsdztistdatsH dzts 6 5 1 o1 R i sdzlz yd dzO ]
fsHIse jteyxHjded]. 1 JBHMStesHAds] Mtttsj ddj f cdddj t
sBi j BEOL 3@ tc f 5C OL Odz d3j IssH Od3qd toj dzlsg j desflstelz €



37

Ldzdf MsRd sted d, + dzj-B) & tzts azte® 2 dsd [BAPUsTpSdst#st) I O dzdzd 4
dzO B dz¥ H O dzd fi* 9 odH] fdtslsdg » oCdzs yjdzed?2 o OB
1 dzj Slstetsdzdes? d dzd € s SEtcd tc OL -l fdztzd 2 d B3P ts HilgEs €
113, [dd ROwWOCkjtdLbEs kMY HefMkObsyds EkLSdd t
©OMMjwdr o OBEIGY detsl & BPRBTYEJ Mls Odzdzd yj [BEA. O fls

{ Mk dzisSi € dzj Sstetsf to®ods H Wz} P ts oBH B @O dzH  dzs® OW U &
[ dStesMC sy d W85l j &z o d dzO

[BHjd djctkse ddscts KjlsOdkdd ftstshts 6§ df
Lo j detsd3 d3sH j deds Mk e s g & I fotef dadff dpO difdts'™ o dzj ded ¥ fMiste
fsdzd dsj eO.Mdzn j d3j ROdedL &, GedosHwhdj € Wetd
dzj sH dzStetsH dzsisd Mistesjdzdw d Mot2Mmlse o tsBI j d3gd |
fsddmnsy oWy j dzfzsH) dipjst jd2 dets tsid -~ dgtodgtidsjj o, tSilsdzd YO
9’ MEC 2 GHoRSGEH GRS BEsdjjosyj B &0 § DE® ki) ks i bzt
Bsdesdzj tcdz" = Lo jdg J o, fn o wiLoCplis=ell d3df tists 0 1Ol & dots d
sMisteshClsddd ' ©E it Otudif@ssstee OdzdL Oydd  sdzd &3j td
Hsf Jies@BO8dY | Mttslse jilsmisedd § v o tizgl dzgd 34 § © da! tc tRztRe
fodd B 60 MeftsessyHOjMY flosyj MMOKRd &ss Od dts
MOksme steSd dn o ¢ tefthds Oizddd s E gk tc'smiswseoH O § OF
ftcdotsHdIls ¢ wWOLcGtekzy § dtctsolClyg HfdasadizEiEeiEd@zdn dis fiifCieitsost
o fwtsyjmmy Hofdtese OddW dzj W EUzH j Ol isd j ¢ tofiy
MOBststes OdedL Oydd. 1 5 dzd § s Gdi jde  {f thets]dndf digOtelziz"
CtedMsOdzdzd Ui MS d2 SCtdedsdj tdls ftsdmMosrHdls Yt
MsmMjHdedr BI jd@ice tBtOL YO t©OL dzdyoO,jlsmw o dzd fr



38

fedisHdlmY 5OCxy] HBYEMSOL: , yYktckRBEES o QuisL
GjLbd kO] Hodyjdd" &OSksdrsd)Skd o o joHBd Ik
Heflsde O kMY of MESOw  flsj§j d b stew Hisyj ded v
oL ded G datse j dzdj ) Is Odzdzd Uj M S sy wsOREOtg O Cfidgii VO th te B iz
o' MBS kY MCsEsMmls! fsyjmiss MOdssEeOddL Oydd .
fitstslso jIsisozs h qasd Y sHoe dx desfylsd dzdL § sdstsdzj § Iz dzv te
iHjHefdeso Odzdj 'Ol R BEyils fesdmMicwePBslsi Y@&fs
Odz' bjtedzOldody 2 BjROddL B MOBssee OdedL Oydd } ¢1 R
Csltster 8 MOBESecOddL Oydy fsddkjtcd o shstss !t
g das j L O.

1.5. utotj d3j dedz’ j 1 tojHtndscP@ dirfj dzf{d20 s fd oz

] fsHOodzweh jd3 Btsdz hddzimlsej MzkyGje 1 ¢1 R M
fsdkzd Bj edL Oydd Odeddzd dz®@. [tkeédj &jlssHr, §OC,
Oded dzd 20 Wk dz€ yqd OdzOczd L o5 0 O dadzts G-@n-ms | © S nf) B dzdan uR)]
ofistej YO  lsvs dgijHCors. yOR YA dzd s j &z dzOW f sczd oBj tod L «
fsdddjtedy 7 (Skdctdjtd &) ftosHkzCkss d&O thdse j
OBddzso, W,jdsdkss, kdsWj dsdkss, Otsddesd ymPldT sk
sftse j dzdzts iglis'ds) to g EyOmlse ks hdr o € ¢ fydadieyjsds f
or tcOY jdedz J {1 dzj SltosdesHdestedz" | Moats2Mlso O d o ME
orhj MmsjHdds dzed¥ ©B &ZOHOY B KEOGddgd ™ Mo 2 Bls &5 dg H t
o Bj dzL Sz dpezdf © sz G gizj .

1.5.1. Ajfds? RO©OSkjt §tsdddjtdL

) sdzd d3j e L Oy d dzts Bzl fipd z® € lzOMMEI0.yj § les R i zOC
Bsdsdjtedy j Lojd W §sidjHise Olsj d dets ¢ dzOdzgL ™ o OF
Csdeyjobky cwbkfflk. IcissE OmwOf Ol § BsfdenMO MmHj
Bsdzj S kOGS SE 5 wOMYtejHj dj ddY &0 ftlswyj ddo
o' MSCdn Ctdojtmd? Esdsdkjt nehkh jhmseokjls f o
fMtsHjtey Odedj dedL S s d3ts dzjdgqloiedgtidy: Rdztss dzd ¢ 5 d3j e 5 0

Wei Y.[90] o' Hj W jIs §odddjtdL Oyds OdddddzO o i
ftesyd Mmtse . tsiis  ydfd MmMeftewydd M -HiswGkds .
fsdd dsj edets? MistekzSliztsr :

+Ox *  +An
My — My —— M

bCIsdoaOYdy jLOCIsdo OV



39

] sdzd d3j tedzOW yj ! (®HOS s dO&sdgYmHOMEBEw dedd, OC)do
Bs ftod oLOddsHj2Msodd M dsdsdjtesd (An) §tdh
HiLOCIkdodiafrjlsiw wkdud) Gl HoBkzed: I©dfiss yj
COHGC Od dzs?2, CHjk o Jdsief|sSisl o bfyu®dnsjpinmi W stdkdt
sCqdMmddlsj d zOvw fodddkjtdL Oydy kejskjls Bsd hdn
COMABHEj MY ftod SCOyHBsd OS] fodhmsjHdd) ddy o
8¢ dMmddlsj dv H G dpdakos fis' ¢ sy yd j 2 & ds 6] 6 C
feslswy jddd efjct sy MO, d EyOmselkjl o to]
yifd fsfmdjHdd?2 fstydd dBsdsdi tcO.

1.5.2. ¢Slkdody 2 vyjdaste fsdzdd3jtedL O

Il sftesh) 8 ftodtoH] Cdzyj o sRj HED I Po dafstd dzd aiyg b
ftetsH sdzgethlp § drte j a1 to & dgy dzfigels B MY EMEjHédzj H 5o Ols gt
1Ists dedIstej dzd j[31] R tc KcQfsid 5@z Istster fMudls Odzd , Ylsts- OF
tcOHJdC Odz' dzlz ¥[92fn Is & liNTnledg B lis © Ovtlzd Gipdiz® d &) dzff ed Mz s s o § d
sdf s MlstezClskte fsCOLOds, yYybtt fftodaddjtedL OydWw
W | dats dzts eH €fs (| Briafis4fddg Is d dzW j dats dz) d sBtsG Oh jdedz' = - 1 d
Hd d3j IsisEefieds OH d j dz) , W dzw s h (ietlOH 2B O s © O dzdl  Cs@slsy
BifMftcjfwisfise j dedets tBteOLEZjIsiw o ftodmizlsiisd dd, &
Hdd3j stsS dB j deL sdz) ~nBtesh s dLejfMmisd = o SOy m
HECOLT 90js, bt ddasj ted3j wiaf QEwEds dansibridiide) drzddzo3R0O dzpjd

dpSCIsdo dzOvY Ctsdzyjo OV cCtekffO yjfd cJjdejtedtelzy
sCdmdzy j smw Bsdsdikjtc, BHEZOC M §fowedj ddj dd dzdc
O detsctoclztf tf * sdzdesd3j tO ( ff tsdzd dgjstdgRg,L € o B fn IstS df Gz
fslsj dd93 O kS OL Odets, yYlbsts © AtH] odddkitdL Oydd to
BiNHEZ orMhdds d Mmtej Hded o3 Tty rdsdisvcamiOVdeglddzd EHAs @ fpcdzj def
W tstc d&sOd3d . vsO0Cddz tsBEOL tsd3, f tsdzd a3 BdfCVs s @ H)tc | 1o dac
sC dMmdzj ded W [9djrspofdigfjotad®d 2 yJ dzlste, GBOLtso ©Ooah d2 Mmw d
Bsds B 6O. AJYIsYcO BZHdddyjbhv L O Mmiudelsz e d8Pg pa
93.

1.5.3. [Cdfddlsj dd Odzddzd dzO

) sdzd Bj tedL Oydv § aakdig did j dfy ! dzj Clstesf oS sH W
ftesotsHdIls! Mw L dzj CtesaddBBdUud MEddd ddzd ~ddhidud M
MddalsjLj YOl R §lsjdydOd {djCltesnO®, nlsw Br |
fMlsOdzH Otclsdzts? o GSHBEBHAE2 hCOM O | g sdd d &g i s
sCdMmdzdlsjdzj2. sO¢ fwOodds, ks ©CJdHdydEods
ftcjorhOsh g rjleied' WOl , BJRteskOl’ , Mdd yjls



40

Clsts MowL Odets M Isi s, Hudsls| dsy ez’ DO PAAPR tAptHSs OIS H d
fojsHBdjls! {djtcjlsdyujmMScd?2 BOL! jtoa, Mutlss jI8nise
LOjd& sSCqMmddlsjd d' 2 §slkjdydod j 0Sydd mddy 0}

yohj efmjets ftod mndddud MEsd3 Mddalsi L j Oded dzd daf
fsls] y§® T shshsOodv jls +2.01 1. [HdOSE 1 CMfj
Oded dzd 20 dHjls d §sSH Hj2Misodjds Bzds B Ads&§ fddi |
1 [96].

1.5.4. sddilsduyimcd) shmssj deshsd §&

Rffdzj Hso Odzedj SkteMO §odddjtdL Oydd Oded dzd dzO
L dzj CliesftesosHwh g2 1 o1 R, G§sCOLOdEs, ybts 6¢dfm
2Oud dzOj Isfpw 3 Hdzj dede' i3 f sy Mmsd, §sdzzydeh dd
CshtiotdEe sy sdkdctdj e’ Oddddd0. ImdiH L O
LCLbjtedgdui MSOY MlsOHdY tosMlsO f§odddited ° yYi
ftoj Hdztsy j dg' MdzjHiks N dj CAMWjlsdui mMcdy L Oedmddshlis

- d[An)/dt = ki[An], [OX] + ke G AN] PG H j 1 Sz t6 dzOW € s dzy j dzls 51Oy
B v cdzOW S sdzyj dzls c Ofjdetsh @i Mdzdghs j &% j 2 RO &Y OC 15 Gt
pdzdvw dzdv (o} BdEEBOdds Ok NS sesfhisd dOYOd ds?2 fls
f tsdzd d3j to 2 Oisjagifls O dels O )€ A5 teffisthdedfds jictdsdz = yJ 4 2 .

SOC fjwoOw, kOS, fojHficdsydls]d ds, J okt
Bsds Pk st HES MCstshisd §t sCdhmddlsj ds Hdv
MlsOHdd tsMlsO &Eodsdjtt SCdfdyjlshy b6 dndsj da
fittddctcOdddddts s?2 Ystdks?2 161 R. 1ol R daj (O
nOLOSCIsjte, fmilktshkz o kwOodjdzdj ootHdlMw § OtcO.
f sdzd Ocdzd dzd 2@, 2O S tbtsttsd ftesisHdl toidOEy M. s tevt
Bsdz h | CodflsOdzls’ dzOyOdr dz? (ntsOa df dfd W ik §4p ted]
fsdddjted & yYjfj2 ftdosHdls § ctOdHdsL das df@7]. k
vOCtsj EMSttjdd ddikiils KBiMmbsts d fted oo H.j daff det
desmdls dzOL 9 Odzd 4 cOolstsC OlsOdzdL Oe . 1 OB dzE HOj Isfyw
ftedmMizlsmMisadw o tj OCydsdzdzs? MejHJ ©WOL dzd ydg" = dd
MejHj &BOjwdOdss: ©sSdnd Od ddddv, fMddds o,
fcdzd di3j eso d Is. H. WWiClk kjd Mdd dzj j, W @LUs@
fddz detsj odzdWdedy CdMmdztsisdetsisd {89181 @@ fifnd- dstusfipldy
fMdztsy dg' 2 Fda@Edsyide 2 o ©OLdF & HJOf OL s dzOCs fdyd 4l
61 <1 d&OBd&* HOjlsMW CoOHELOIdU®OY L Osdiddshls! dj
g2k | kyj otjdky fwsorhjddj SCdMmdskdshlsd dods
MsOHdd, dets fted Mmdedy jdedd te1 ddeH 2S¢ ydtsdeder 2 f 4 ted



41

1.6. wkhjfsokshdj ftojumlsOody dd™” t dj - Oded
O dzd dzd dzO

| ©Oddzdt 26 @2BPHddsjL 1 ¢l rR ©OMMEBOLEdo Odf
6] CsdB d ZOYtEPH ¢ OBdftsale OHY O OMOGE sz dd 5 cdsc s - L o
COH] WBdEB ] ©O. [HAGOCE HdA&Y B Widsj ded v dig jises o tistsl jd
BT s fjHisdsydls' , vyt yjf' of OGS s iZDigEsads D Is
COHJC Odz dzts? W stedsts? -3 ezt 3OOz 2 H jj | 6206 of & ity tfy 15 izt
W j dzd drsdz S dainy @A Us )i ot 3w, 1 Hs@sdalf th tiisfd)j oSty sipSd
ClsteajdH jlsj d Moo Odzd, ylst dzj M Otej dedz” 2 [61dzgf S Is
jCtsdeddzOydY Hidy dz0 §j ddlzh j icogjdisdsoef ©slsj § Ols

. Woj O - [Cdmddl] d &ov
[‘“ AT owddddo g dj RoddL gk b,
~ ~F TN ~ w6 OH dCE Qlgts dzts (RO Q@ L ds dz0O dzf) dzts 2
e I COBOB@RIOEMRY o scE fssd
[T [[ j .o [*’j}] L & § dzO

CEs -+
J:".“mu‘:rf' "‘a\[ "‘-._.] e \|,.x" "u.\|/..~ -5-%:\_
o A S -

=
A e e T _H_.-' Sy i
= N

vsdtf deds CtsOCIsdo Oyd sdedz” 2 o Se@lsdetdy d ©P &tsaizs d &P
g dzj CSIsdodesmis: d HtedotsHdls ¢ Wtttdddtetso Odeds fd3j fi
sCdmdzdlsj dz' des?2 § sdzdd3j tedL OydieP]. " JiesS s s Cteze O

] ZOMmilstswh jj o tcj dgw H dzw st d MOdad W 1 dzj Clstet
1L dzjStsteso sSHWh jets 1 o1 R BjlstsHsds tCdMmdzdlsj dz! dzts 2
dnj BD[O0192 104. 4~ j BO ftoj HY sdzOE O] Is: 1) ¢dfMmdzi dzd 4§
Csdzyl osets OltsBO OLtISO Sddetsdkitt® d f tsdzddkji-tco;
Zcdzj tctzeg 3§ yJ f dets?2 tej OCydd {dzj SltesW ddz desets 1
WtecOcd3j delstsds f tetslstsdzO W j ded dz! dzsgts S tsdz! yO dBsdetsdzj to

gydlsoOjlsmw, ylbt dO dOyoOd dts?2 MlsOHdd ddzHlz¢:
tcOHdC Odztse Odzd dzd dz0 ) COHd@(dff* dkizgl § 'z w3ttty dR de' fglaseLs 8ILED d3
Hd d3jitc®W j dalf,ei | dzd dzj dzv f @dgnfldzRd H @) sMdzj HEZs h OW  fls C
ftojHMisOo v jIsiw € OS¢ OdOdsedydz 2 ftesyj M 1 dzj €
OlO¢d ¢ d Mdzj dzdzts 2 ¢ s dzy Jf Ofds 2Oz diaf & to k@t dzis 634 tzd
ltej Hf sdZOG O Isw Yls ts 20 fteslswy jddd o fmd 2 tc |
tcj OCydosdadets it siptse dzOW  H j {f totsls s {@27.tousle @HZfFERG3d ¥ dstisHIO
M sesMmlis tudf fipdRjj dzdig®, © dzd jo QORI tdzts © [90P dzd dizdf] BIA® 1 te



42

==

stz tetso Odzd [94]. H idgifiditsiote d d3d dzls Odz! dz d3 § tsHIse j o) H | &
¥Wocls, Yylsts o9jHjdzdd dzj Btsdz' h dfrO ) = jdEPs o tc jH dCdk
fsdzd &3d tedL Oyds . § DEnGFaGudlslz wwlsity j Isfypw  d delsfjdidsj Hod OF
ZOYOdz! dets?2 dzd 3dlsdtekzs M j2 tojOSydd. (6t 99 jH,]dd
d dzOyoOl! HssdzddjtedL Oyds M B' Mistes?2 MISOHdI sl

ox v O
Orm 2= O G20 O

dIlsOHdW JqazH S ydsdzdzsets f j cd BH O

Ox + QNHZ
N NH, — N NH, ———>
OO =D

HlsOHdW smisO fdddjted 5 yjfj?
4nj BD- shdj Hse Olsj d desfls! (Bsdzj Ckdvtedyr B toj @F Yy
Oded O] o5 + dzj ClstesW ddz dzgscts L Odsj M j ded W

1.6.1. (6 yjfd 6 t6j0Sydd 1 djSlesy

tjosSyds, @ EyOfkdjd Cobktsts?2 fsdMisHdls
slsdesmwls ¢ Ikdfbk {dzjShtsWdd dscts LOdjh | ddw,
COHAE dz 2 OCkdedy 2 vyjdaste) ©CdMmdzj 20 d Wodzw ol
sCdmadlsd d' dzkzs § sezdifkg O s By Atz dzls dztsy Mo W
Bsds®kj O LO Myjls lkhjfdjddY Hoki foksdso .

H H
H
H<: :>—N<
H
H H
H H
o H
H< :yN<
H
H H

lted tIssd3 Mkh jMmlse zj smtRjzsef gafptlzd & BB Blztstlzb n L 9§
zOf ted d3d te, o MmMhzky0oOj Odzd dzd dzO 9 5 L-diFsdREASO effd o' (s K) b 8O
C G tsddspt®mls e . 1 ts,09d d3tk ts ) dgjtsHediad - Hozrn MkzEyoOws MBS
LOBS M jdedw tOL dzdyde" = L dyd?2 B j datctsas dzSfialg) ISCOS o



43

d3ts dats d3j toc dz' n Lo jdz jo. v OC dd3 sBtcOL 53, H dzW
ftoetse detsL d tizswpj@iisd § usi § 4 2 Hndatis2y J figds to el iastisdIs  d3ts dzts d3j
t OmMimdiislsteddz, S OSSO dZOdBBdzjJ o jtetsWIsdzOW Mlst
fzlsj d3 1 dzj ClstetsW d dz' detsc s LOd34 h § ded v . 1 tod dzO
L dz) stctsdzsH sdetstedz” d3d Mo 82 Mise O3], ¢ gzl jztBmig! ¥ tc
GjlsjtesOlstsd3 d Btdzj j o jteVWisdes Misj HJ dzindadsiim Isdgts datyc
HOYJ fHted yYyibitsds sasmMftesdLojHjddd lOCtsets Isdf O
tcOL dzstetsH dzts2 . [ tstizls I35 tfdf) g o Isips jo GzC tzdolr s W stcd3d tetso O
OsO¢d 1 dzj SlstesWddzt desets OGjdzZlsO o wWOLder §J L dy
sdftse Lo jdz jo o fwdzddjtej HBd dets @J lEPs toiiz@ Usdatisj .
f smMS sdz € Iz, Odzgd dzd dz da3j j Is 1 dzj CWsjtedzcfiziz'Hdptsiatsts dzw H to
LORJ MisdIsj dz MsLHOjIs dL B Istyde sy {eOs®dy 5B dziz dz'c
Widdddzt desets WHt©O d dzOftcOQo dzv jIs ddOef dzdf O wfidh € df tpds
I st sz o Mmtstslse jIsMisadd ) f toj HANGSEO® digj jdzd oY jdigts Wsldedz
sCdmdzj dzdv Odzd dzd dzO H Sdzy dz' ts BIS st O thgPstetirsCiiy otelzr ,j fg o
sdf z ceotgs ®. stglafgsdzzC skztcr HBdyd ftojoOdzdtetse O
WHtj] Hoj] DODEREEIYE | Jjtosvlsdsigl Od stcdaggdbzcdr Is
sSO¢ Y4 daj degkzdzj o OW, f st lssd3dz dsy dgs BT dzts BT s )
MstczCIskztets?2 Lo jdz jo. vO0Cddz BBtOL 53, fhf tBh d~A
dzj o SL Iy dgts tsBI WidzadIs! tsBtcOL 59 O digfsiiistisjvd I ®W tajdif$2d:
dif Ow@d3j " j dede' 7 Bsdetsdzj tedz' = Lo jde'-gotsmipe WL Odzdz’ n

1.6.2 steddSO fkhjflsakshdr ftjHilsOs dj dzd 2

it sl tjekdvtedy » ftsdzddjtd = yjtfj?-tctOe dBPEzO
Yyd destes s i & y®ms dfeOugel)j Ldas difdsdzim dzts 2 WO @@'dzO ¢ @ lsiaf| Haig dzC
1l4)BOdztse jtesWisjdz d fteslsdestej ydls HOdzgdz 5 C1t s
OL sls®dzj | btsesp | s isdzefy Jdes S OdzdL Oydd dzj My Otej dzc
Istc iz H Hzts W fipdzd Is or MsC ke tojcedfmuaht § ¢ f tes ffls ' seizG
mMeweLr oOded W .

dnd iENddels L ON I BHY@MIsdJ &3 + dzj ¢ Is to i@ lsdgftsup)tsh $LJO ¢
slsdzd yoifghy dsesisj cts BRI~ OdzedL BO BECdMdzdlsj dz¢ dzs?2 ¢
MdtejHddz] ftesh dzsets Mistsdzj sdw Hdzv , LI Idgfrp@tdas HY © off dixvd
Btsdz! h ddziilseo O8I dfsHizp@®t® MddzlsjL 1 61 R orcdzvHdl O
Mddzlsj L O {Hszddd3, Sdsstod € 590 dzQ dits(ay O FistdzgRY J dzd dzj dzts € fd H
sCdmdzj dzd j &5 W j detsczse o o tsHdg m h jdzsyder R, dzdB B ¢
dzj dHjl. 1 MmMske jlkmMlsadd M ftjHMisOo dzj dgd W A3 ts
Bsdsdzj tcdz" » Lo jdz jo fsdzdW,jdddj st mMdH O uUc@dzdiEgs jo
sdf & ¢-&5otizgs &, ociplsmisc s dzsdz®e O  tocd Mz Is fiiddclsf |19 -Oldc@
LOMB) " jdeder 7 B deL sz dz" = yYydSdzseo. 1 tsdzd W j ded dzj dets € f



44

ftej dglzh j Mise j dzdzts -§ ssfiblafef 2d ¢ § Sozs P dzdyf QiteRiptisdy]j tedy'(
Lo jd jo, tlddyorishmw dzyh ddd o&j-0ddui s dkd

A~ &3 yd M 2 MilsOB d dz' dztsfls* & , f st ssdsz dzOd B tsdzg J
SHd@tesH dzsisd MstekzCIskzter fsdzd di3j t© fHtodrmtBHIsMW
Widg® o MmMfjydqoOodz dz@ = Efmdzsedwnr: 1) f§ tod d3f dtatizls g d3'C
fJtesCMdHOL ddzd &ZOCCOL o MtsyjlsoOddd M it €dmn
BdzsC dtes 8 @fes2d yd j 2 L-@Qe&Hdjoddaivd dzL Od3j M § dzdz” § W J dat
fsdzd iz edL Oyde fted dedL Sdr Isj Bf j cOlskztcOr d dz o
fzz yoj &ty dets  § tsdziz yd Is s B tif ads@Pd jfckodeciizg jaotsjC gt Ha3d L
1 sdzd W § dzd dzj-dast€ Gpddad Is j dz! dzts dzd L S tsditsdzy S dzw tedz” § &
(20-30) R 0 Md dals j L taltgotc@Is 'y o dntsC 52 (Ealz] @Y. isdge 2 d3¢

l Bbdzdydj bk ket tédmdzdlsj d' dzoOvw tHEedd B s
te1 , O o CdHHdd smls HO- fsdzd 3] OB Mistetsets tj Gz
B3ts dzj € ZRddy detetisC Is Iz to * Yydtfi2 Rt © B3Ekdzts s @EZ{ dzjSA 1§ to ts ¢
toj dzlsc j dzso MC 52 Wislstst dzj Clstesdzdzts? M J S stesME sy dd,
fsCOLOdzs, Yl B ddEINHECHID BB | ddz" 7 Bsdets 3 todz' -
5 Isd ey cHf@el07.] COyjMmlse] cddtstttsHdr me Lo j dz
Istsdz! $t5 dgj BtSdZ! h 15§ Csdzdyd Msets W Jj dzOL ddzseo ™ = yd ¢
ojlsowzjupdfd d RBIYBdzjddwisdtshdizigpO©d ddst o
fJtedidd.l COydfmlsej ftetsydsr » ftesHEZCIstses dzOyYyOdz' dzts
(hjdzsyd j33HB3%J09110.vHde dlsj dz¥ dzts, ysts MmddasjL ¢ sd
MtczCsktets?2 dHjls YtH Hi2Mlsodjdd MOB = tOL dzr n
sCdBgzdz dz" &3 § slsy dzyd Odzsas +2. 01 ], Hts Istcj -9 Odzj
stcjBljlsmMw M tsd L 59 Ols' ts@Gdaffslzd day d B dgs € s dtkp P dzdzts @
ftesantsHdIls M o MsCts?2 MEetstetsMmis! & | d HOY ] ftsadj H ]
ftsorh jdzdets? Isj B j teOlkztej dzj Mdzdy Ojls kttse j dz@ te]
My dzj CSIsdo dzsmis! BCdMmMdzdlsy dz dets?2 Y sdzd s edL Oydd He
sds¥jd d fdtetstsdz, ftosHESCISORRd §tdddj cdL Oydfd ¢
fsdzdlsdtsW jdz d fsdzdfJtetesdz. [ MisB j dzdetsMmisd MmMddzalsj L C
} o1 R.

) OB On MEh jmMsoks hdr fYtojHMisOadzj ded?2  d3d
Odzed dzd dzOr 1.4 G j df . 5dzj o sL sy dets B W Mded Is teW H 9 C
L ddsestf tesotsHWN jets 1 ¢ R:

1. 1 4 W Mmdzts, fsyd 3z s8CdMmdzdlsj dz¢ dzOw f tsdzd, dfj teaf L B 1
esMisO otMftesdL o sH ff & tcdff Isdztc®@d IsRisdRsdBg tcdz" = L 9 j C
2. 14 fdzzyOojls tBi Widzsj ded W dzj d3te dzt€ ls[thdiclz AP  figeds @G
tcOdddj SCtdMmlsOdzls MEtstesMisd tesMmisO GrjjtahG2Ac jH MdslOb 1
By MSOHdd ¢O¢ tHdtslsdidzr § tj ©¢ydd, fHtedeotsuHwhd



45

3. wbkhjmbeolkehdj dejj n©sbdY sflav 5] dzj ded j ¢ d fdzd s j dz
fesyd M) PR gEts e M jddj Hs +1.05 1 ont
fnded 3 j dzd j - +HOs 8+ 0). 7dz0 MisOHdd tisflsO.
4. 14 kEuydlkreOjlmw wodzjdzdj ¢cOolssCOkOdzdL O&,
fsddgjted’ =~ Yydfj2 d oaddwdd] tOL dd gdel s ddef qi3f toaf L
5. 1 4 lsBi ¥ipdy L &z0yq ki wEdhcs s dzsfls d o] O D Pdety dRdt
Cstss ftedotsHdls ¢ dLd3jdzgj dzedes Mmoat2Mmise d dsteW sdse
sO¢ Yoo ddzts, Y toddzdtsy figaz >patsi? dzcffdts das{ Wzj At dziPls @ ls d to
Yylsts Mmieh jmMsokehdj ftojHMmMlsOoadzj dzgdv fteslsdoe stej ydeo
EZOMistswh j ¢t o §Pd3j ded dzj WM dz

1.7. 10HdBEd] SEdYttdOW MistkzClktc® §EHECIk

(hd SHds?2 90y ds?2 Gfse | dedatsfls & MddzasjL O 1
fsdzdd&zi cdL Oydd. s0O¢ fteOQoaddds, MmMddlsiL dOyddzojIsf
sCdMmdzdlsj dz tcOfMmilse stcd d3r 9 ¢dMmdzr A o tsH dz' ~ fmtej
f tsdzd d3j tcfsLORMash ] Is MW & j i) §sts €2t © Iz dztf s dzd dzj todzdflzj o tcedtf)Hs dp'
9 BttcOddyjmMSdr MejHOR, OS2 Isdf fodddkjtedL O
1 o1 R dzj Wy dzw jIsfyw Bj MY stew H tsydats 2 Q) detO3 |t @ ozef
Bt sdkscdw  y@Esay Ctlstster j SBOLEZjlS 1 o1 R ¢
ModHjlIsjdz Mlselzj Is, yls ts ) nSHJ mMddzsj L O dHEI
1 OHMGsdzj SEdzw tedz' j] MistekzClkzter 1 o1 R SOy 0Ol Mo sc
ZC &zOH'™ 9 Ols! MW o tsHWEEESadE i, wWEtpsdous dzts[T08zA11- 13 dzO
fdzsmMCd) Hobkd3jtoedzr | tsBteOL ts9 Odad V114], Kz Czls dz0 L 1450 f) 63
116; Istej ~n d3j tedz” § - st ¢ Gdzlr s H dzw fsdzd d3j t©@ G dztsp zdz
O dztsh Oter  d § s5dzf1}7 1{JASOE MY J 8'sdzj § Mdzsy dz' | dJ tcOt
odjH Yy jItse, jJ2[11541p628¢, ¢ StcOdzdztse

I My oL dktssBttOL ) ftsHEzSIse tCdMmdzj ddw M to
MteczCsktets? W todgdfwly j dajwf O dztyffitgls O o Dty dt Eshokcdzls
i sdzd d3j tc fLLGONYdE@o dzOW IsteOdeW stedZOYdw fMmots2 Mmlse 1§ tsdzo
SHdSes Isdf O dOH Bsdzj € 2z dzve tc dzgtOD ( fils telFis s e tats ttf Isfofi itk
[HAEZ2OC s §tddtctfHe) oclON j dzd 2 b O EISHtgr dapO HiEdgdOB.
sO¢ Ow stcOdzMW ste 3Oy d W MowL ™ 9 0QjIsmw fn dL d3j
[ BsdesBjte] / [ SdMdzsls O] , dzd B[], d Ro Ow-thpsc Bdz M ls oL jdzC
WOCktsteO of Hjdvjlshmvw  @EdetsH @ HO ddnsia HId Pt Iszj 2
G sksedd d Mots22fmkse fosHbkS stss HIEd Gsyddif?j oS
WOChkgrbd [Hddz dL dzOdetsdzj j Oolststedlsj Isdawdh o ey
Colsbesdzd of jtcor j f tsdzzyj dzr ZOdetslstclzB T 1 01 R,
Vstodidtetso Odedj dZOHBEd] SbEdvtedy & MlstekClskte, L O¢d
Hsf Odzls© d Ekffzsedw dsd tj OSydd, o¢Cdzx yovw ¢ sdzyj dzl



46

co¢ d dsdvtedy 3 Msslsdsh jddydkdd HsfOdksO d

Is§ 3 J 6 @ffs Afepiis o3 d  EMmdzse d W d3d [11H]jute Sty " dte @daftytes s OL
mMddzlsj L O, odzdwes hdn dzgO@ Mot2Mlsa ® Ctdgj ydetsets f{ to
I'sfteshr t  dj&dDlsgddz dzs As Cffthdzd dsjde dts Odgd~{O dadzddgdd daPO
101 R dzi sdBES O ©lsoljldg0 .o SfHIETE & W o 2@ O MW tzf iy ety
fO0CIdujMSs2 syt ds Ole A0, Odts MO S&dS sd | .
fsdzd B3j tese L OHOs sMv 20 dsdzj Ckdvedsds ko dzj ,
stz ¢ Isdsf dedets Bsdzj C Zdzv e dzOY MstezS skzte® § t5dzd B tec
sBi j B BOCwsMCBfdujmMSBsct SBEHOL YO GtejHjdsls

*k%k

¢ dzOdzd L dzd Is § tc O IstzteD L-" o HOG GiBHZ0 Baqfls 3" ftoj HAzSY |
S§ dmos&fd'mdzdls | d! ds? § sdddiitds Oy d OO 4z oz kz@, -
Mddelsj L § def Mfsdeds o § bMisteze dtsj dzj Clsdoder &3 Fetsyj MO
ftoj ddiszh j Mise j dzdzets § mMowL '™ o0Odzd J Bsdzets dzg s dzts8 Oej H
w st d3d tc 59 O dftg ls ¢itf dy@nalfJ dz' 4 9, MowL Odzdz=d sfisé sy ted
Euydisr 904 Isfipw MmMdztsy dzr 2 Gjlsjtetsejdzdzr 2 R OOCIfests
MHjteydoOjIls tOLoadIsdj E{f tcOo dzv j d3F = B3J IssH s md
MtezCskztets? d dzOd Gytedzy Ogdzy Bzs Y lststc dzj 5~ SH J d3s  H ©
fwOCisdud MAdrme O Gf s igdip'disd] §tj HMisOs dzj dzd ?
Clstster j B dzd BT My smtse dz tsB i v i) d2dhids tc ¥ stz dgd tc S\
sO¢yJ fdmOols! ipdaE oA d Wo fifjtettH & € Istsm to @LS kfsfghda]) -
tcOLdze" » EMmdzseadwr MmddasjL O.



a7

L] ¢1J2 JfRCUIUR[ sRuJ Jul [®RERF UIREUWSRE] 1L RC ¢1R[ R
gl fsavl ¢ g fruvsuvfl R Rm Vv OrffJrsvfctrvo

(BfyHjddj BjiLkzd Okte

{CdMmdzd s dz¢ dzOV  ff tsdzddz] dgte{> JOIs) d W WsDUze Hizff Bldn s o  § o3
¢ dmdzd ) dgROMIsd j d3 t6OL dzd ydz' = o H s fjtedz's M & to £t
Cdmdzslsdetsmisd s 1f 0 j dzts ygls i o) s29fls off jistindsisid= tg §sd- figf ciizis|
[HBEOSCEE dL f0SkdSd dLojMmlsdets, ybt f(oshEpsy W
daizjtls fteddydyf dOde des tOL dz' j HrfrpdDefipisle Qffjaittblsts HL Bt
fotslssdzdtotse Odzde » Wisteds ftesHiZS s 8¢ d idzj dzd¥100 dzd
vdd3j dzgfy g S dzdujMSdj otdz SOBSELOBRBE Bsclzls MisH
BOIJ tedOdz Bsyjls dB3ils! tOL ddyds § sfbsduimcdi d
cOfMmlso stcw s Isfw o tOL d&zdyde' » tteOddyi MSdn wHOMIR
ftosotsHO N R ftetsosHWh 2 Isdfr &OljtcdOdzses dBsElzls ¢
BSCOlstsets dzOBBtiO dzOHBsdzj SEdzvteder 7 MlstokzClskzts. w
fsdzzyj dedz' 7 ftod dedL Cts2 CdMmzslsdesisd, 30 dztsf tsd
Mos2Miso Oz wBOLjtedOdzr , T dzzyoj 3" j ¢ didzjdepjod?
ftodo jHjdr tojLbkd Ol dMimdzj Hises Odzdw S dMmdzdlsj dz
tOLd 7 5 Mmddzj € ¢fHfdedslsf dgidd:d iy dzeizty Gs Ots O Bd3ts tlzd W
OLtsbdts¢ dMdzsets MjtejBte® (+0.8 I, zyuydmnkdiptgs teddL
RLEYJodej di3j dedz" § L OodMmdBshistftsded dsjded Is®wY ¢ tc O O teff t
fodzzyj dedzr j Htod tOLdE 7 kfdztse dwa, fSHictSB dzts 1S
o dzdwdatty dzO ~siOLMJdEs ] 20 19 ftodo jH j dasdge g dej Hzd o
Oded dzd dzO® d jet5 o MsCtsBisdzj Szdzwtedz” 7 Mtsj H d dzj dzd 2 .

21. sdMmdstsiasso dzr j fMots2flse O Oded dzd 20 d 4§ 5k

¢ dzd dzd dz, J Gt sdzdetsdzj tf d 9" M sd3ts dzj 1§ tzriAy Ac
stec Odzd ud MC dJ tsfMdats eGXdfofvo def dytfo diytss]lsfigivdz] telzd W &3d , - 2y
sfmdese dzr = tcQodddiso e j'BY Ols tOL dzdyde' §J Isdir OL sls
ftoslstsddtelzs sy fted tOLdr n L dz2Oyjdedwvn t1. 1 OY B
dzad L S 52 dtsdedets?2 Mddzj, . j. o Emdzsedwas dedL Cdn
CodzisOdzls O ff tosls tsdzd to s 6.Q14. v 10=ta] ddjde@] jte sd tsdzdas.?2 iy
tcOMmMlso stetso 1 dzj Clstesdzdlstso, HtwwdotsHdl ¢ MHOA g ded B
Q% wOMkeatsttOR Msdzj 2 M Ctdayj dalstcOYdj2 H MW
Meslse jIsMisedd Ot zdddmich § PlBakzjils, o Ghdse dtdg
ftod tAtcds Y tesbtsddiesoOd d ftedtsptejlsOjls ftsdsy dlsjc

l sdzdfeddg” § (Bdzdetsdijted §j) yifd 1 o1 R MsH ]ty Ols
HdLOM®j " jdeder | OB desctekzffr, cHj Olstd OL IO dzj



48

OLtKO. | dLOd)jddr j Ok dztsc W r<tcq.§ to tsfIsjs20bdtde ds jist
MsHjtey O gatcOfiIfidz ¢ OC ftOo dazs) MpEhmlf ErdEded s
Ujds dzj2S st d3j eOdzHqdz, 1} o1 R MHjEydls ddiddsctelzy
o' MSC R t]. J[HERZOCE CtdhsOdks0 fttoktddttss Odzd Y
fsddBjtej. SusdyEust®@ydd dJodkscjdd & ctokzff shd
i desctezf §fr < djeOdkHddz0 Bsckls fsksddiss Ol fiw
sCdmdazj ddd d Ekejddyjddd SCtdzduydmseO ddiddsctlzfy
yifd obLuOmMbOghnisd Mitcsksd]tss Oddy fddy 0j s
(Shttesets Bl e dwgllf c®Hzdad tizz j s v 43B 106, 2. 5t
fesstddiese OddY dJhddsctkzff I 01 R §jtejntsHdls o
fotsls s dzd o5 0 Odzdabdzd dfsjotdrted cieOaBlz . ) tod 1 Issd o fmw
fjls' ¥ fodsydsjd 5 LOLYHESes d ftjotdh Ojlshv o

©/NH2 r ©/NH3+ :®:N—QN:®:
= lH+
: +& : +& :
dtnj B3O wisksdzdtetso Odzed j Oded dzd dzO d dJBddesctelzf§ 1 ¢

YytojLor yoO2 dzts 9 O dzts f ted dzgv Is o s o dzd d3@edzd j ©
fdzj Hiso Ols j dz' dgts, toj OCYyddzdesmy sMise desfls! dzj 2 steOd
LOL &zd yOjlmw. | jftesltsddtetse Odzdz’ j OL slsfytsH jtey O
fslsj dzydOdz d o' MsSky MYy shmse dshis! ¢ ¢ dNRbEdHdE d
dzj ¢85 BlsHOjIs +dzj Slstetsdz #f. 5§ d fipgze Lzldd s O 8 JdgOf e
OLBO fWweoadvwjlsmw dLBMlssyds 2 sy dlsj dz dgr 2 L
o jddyd dds SCdhddl]j d dscts f slsj dyd Qdaess ©te tsdsth) S
ftojor Mdls[129+ 1. 0

1dBBraBHdMBES ISOCY] ftdddls:, ybkts o ~tHj &d
Ftetseo jdz@ toy daj ftojter odes Mmdedy O Ismw. wCtstetsfls! Ht
tej OCydesdedes? MtcjHj M jdzsyj delsts® o Meztskkd digzihls s BY jzts d
d dzls § defpd B Qatppiizd s j dz' dz' » § tc B@IChpisie), Ydedls .deOyOdz! dzf
Odeddzddz®@ 0.4 [, O fjtemkzd YOO 0.8 [ o ~AtHj ¢
fMtej Hr KB dzvjlsmw s YOasOINY o j I j F QmY ™ fMitc 0]
¢S d st dzd d3j e[ 260y d d

vOSCdd BOL 5, ¢ dMmdzdlsj &z dzOW f sdzd d3j e q L
HdqdoBdui Médd3 ftesyj Mmsd, cHj Efdssdw Mmddasj L
L dzOyd dzd v A e sfz0 ¢ @OPzOMf tesistsdzd tots o Odzdz" g
OL slstsH j oy O d 4§ MstezC Iskzter f tod dzd 3O dzd oS¢ Okj 2B " A



49

fesdmMatsHdI Htcj 2 W to , d fted ¢0O0¢dnm L dOyJ dzdvw n
Yombits | d3j dzdaO®@o diqd EHE MY ¢ G d OFf OL fstdafl  Gotp I st &lzd t6 Iz
OL slsMsH jtey O dj MbstckzCIskzter tOL dzts?2 Misj f j dzd f tesls
dL ®Hddsets HJOfOLtdZO .y © Httkzets? Mftwtsoa )y HOJ
f OOz steseo Jtetsyd MmO .o BHH A3t & tc JsdeOdkapty tsitclsE® ytitedd Mo t
dr d&OHMGsdz] Sdvteds?2 MmMskzSlskzter . 1 ttsH ] @3sdzMisted to Iz
Ehdzseo dw s tOL dzd yH2BI2G.C d Mdztsls dets s

22. Jlddvdedj CdMmdzslsdesfisd §tod ©CdMdj ddd Ode

I t@juftedojHjd Hoj Mmjtedd MY jteddj dzlstse,
Odzgd dzd dzO@ o twWOL dZdyde| ® H EBFEOYFdedd WY dzlsjiL O ftots
tej OC yd ts dzdzts 2 Mtej HT™ , d dL d3j oW dzOMm! Is j sifd % He'O3s Iz t6
ftodmtsj Hddzj dadiye i3t datsidglg@c Msf teso BYH O Isfw o1 Hj dzj da
® ntsH] MddesjL © wodzw jlsfw eI jCIsdodes?2 rn OtOCilsj t
1 CLBlsjtedzd ud MR @Bygdthf dzffe S5 Glsmdzj ydo O Isfmw
U j B j tcOUs@dedldd dstsmils! L otsdzw jls fsdzzydls: dda¥ tsteds
ftesyj Mmtse dz0 feslswWy jddd § def to] Isdztsc ts -dgjldsad{daf . iy
ddzls j ef tcj sOydd f sdzlz yJj dedz" ~ tcjLEzdz sOIstse 9 C
dmf sdz! L s Odgs dzdfl IOFAdz| ze © f sdzd i3 tcdL Oydd M Jj CIlstcO
BjIssHOBRB], O OCYH] dzdlsjtcOlskztedzr j HOdzdzr | s W stod

[ dzv Issets Yl ddojdzdtctse Ols! odzdwdedy ECdMm
61, Brdz dMfsd L selOdar ) s H ¢ i dg'diff©sd friaizgdsts) der
fslsj dzydOdzasdz et de 2 ¢ dMmdzdls oMy ftosdiinkls
fteseBHddZO ftod deSted3sOdz' dzf » bkfmdzsedwn, dzO dzOyd
tj Ocj dzstse d HOdzjj M dzD B sddigdd) " o Adfdiaj.Isd
MzBBdteso Odr HOddy j| & Mos2Mkso OF d dBstW sdscd(d
ltesHECIKT t0j0OCydd orHjdwdd Wdd stese Oded j o3, fkh
L Olsj o3 OdzOdzd L dtets 9 Odzgd Isi3g dsds,H OB Y | K léstelas iz € tstfsdiz] ,
TesBOsEtOW dd d 4 dzj 3B @1§d2®E3T]. i3d S tesMC sy dd

221 [CqdMdzj dedj Oded cdzd dz®@ fted tOL dz & Oy

I fites?2 Mmittdd LSCMfjtddj dsss Sdhddlsj d
ftesn s5HddzO { il jH jdAsholy esdsitiiegedf i § BEBs O f j thizoz 2,Bls )
kOCsets StddujMmsoO0 sSdMAdlsjdy, C(shtts] Nosls:
L Bj cOdHddzso ¢ . WEdE &) tgrROYdY dzOud dzOzOMm+ oi kf
o 0.2 [ 00O ckiEd OtgsddBr,j 2§3io €. 6;] ©OMs s
CqmazslsT feditw) 04155 Je@plsostej Mmjds? Sdhndsls:
Isi B J Okt d a0 ff tdfitefigds @f: d2) .d2



50

40 |- - 10

w
al
T

OOOOOOC[I%

IN

w
o
T

0000000000000
pH

vj & j cOBLEO,

o
CCwweq

N
al

20 - -

" 1 L 1 " 1 L 1 " 1 L 1 . 1 . 1 . 1 . 1 . 1 . 1
o] 10 20 30 40 50 60 0 10 20 30 40 50 60
1 tej dgw z3d dz Bpema, muH

tdimaasey ©) d Isd &3 J tcOls zts ¢z iy dpdfeaf] MARH QY th)ls dEstfstf i dz
Hi2fsodjd §jtesSidHdhdfy Oasdo dis defny df &0 .d20 yfc
OBBI TS SHBDO . 4 [ bTdfipdgsd®0,1 4 fj edzOw ¢ dMdztsls 0.

vy BB j tOkztedzOY d to LOadMmMddiisMmisd ¢CdMmdzdlsj d
mMdder totsdzdets. 1 toj o3 dzdz" | HJOY OL tsdzr  Mdzd y 4 dedw e
bjLCd2 §YwHl j& Isj&BfjteOlizter ) tsdsids o jmistéqlls o) Tigdls
ModHilsjdz Mlsakjls t Istsd, Ysts Isjfdzseor j 1+ WWjCIsr
9T Hjdzjdzd j A3 f teslstsdztso .

[Bhd] LOSCBdtsdi] cdsmisd sCdmdzdlsj &zt dz" = ftesyj M
1 4 C Btesmis! ZOyodz! dets? MlsOHdd ¢ dMmdzj dzd v d O dzdeqz
ZOyodzom: tj OCydw. Clss oadHdts 5 dzOC dzsdzlz Isj BY J
4 fwooerhjddjd Sdmdaslkdshmisd MEctesfls! ¢ dMmdzj dzd v
CdMmdzsisj ftod 167 2 sdz0@ BdzdL SO ¢ dzlz dz¥ | 1 Ists
ftsdzddjtedL Oydd.

1 1L O d MdHEHigddlsj d d' = fsyjfHigee 2. & §FHPBHR
SHdts?2 Isj @f jtcOskztcdzts? o sdzdzets? 5 dfmdzj ded v . Clts
LOe jteh doh jjifmw Htd ty >3.6, 0O IsOCY Ot @d@yEy o
1 { ¢ dhdjwed Pp dHdBshbesets §jteiMmjcojls 1 2.5,
9 s dzdz" . Clsts toj OSCydd o eotHj] d E2SMEkmdes?2 Cdmdzsls
LOo jtehdehdjmw fted to1 1.

1 1 jtco OW o tsdzdzO CdMmdzy dzd W> 3dzj6y dds s HA O @OL Ifs jd4g
Bsdslssddsdkz ftosyj Mk ¢ dMdzj dd <t dl].dbf dZO0 te © Viskd



51

tej LS L Od3d H dzj dzd § O3 sCdMmdzd s dz' dgr = ftesyj Mints
1 CLBlsjtedsdyd Ms Ow tcj OCydw tcOL o d olQjjde fizOw fy § thztze t
LOo jtch Ojlsfw olststets? Isj B JtcOlsztcdzts?2 o sdzdas?2. mOfe
dHjdzsduyui &z I sdzd B tedL Oydd o Mmjtedes? CdMmdslsy .

1 S BtesMmis! Mmdzdy J dzedw to7 © oBHJ L dzOydlsj dz' dzts
fndzOB OW s tc ¢ Ofgaiftsly @) ¢ Gydziz >f dfIs BEW jtetsdz fMewLr ocC
fsdzdd&zi cdL Oydd fteslssdz .

222. [SqMdzj dzd j Odzq dzd dz® 4§ toq tc @ usciaipy dizlsie Oy s ¢
Bsdsdj e/ 56 dhddlsj d

Its okttes?2 Mmjtedd {SMyjteddj dsss ¢ dMmdj dd j
ECkfds? Cdmatslsj, GHROSE dsdved j Moskdsh jc
fitemizd YOO Od@3tsded ¥ g ifmis BEMHS 3] Esitcs/Oyyg Bzt j ded ¥ ¢
Hs 0.025 [, I.j. 1/10 &l Mmjodsdjkstedd. !t
¢ dMmdy v  daj §oddeshis! . It ofjjn sfrlsOn §sd
fsdzdetse s d Mud tof O dgdf"n s ditinjd2d fixdy @pMelz)] g Bzglztzsy J e Ols Iz te dz
LOodMddsiisd Mmjtedd. Jduds, vyt yjd orhj Cdz
LdzOyj dzd?2 SEmMSOjlmw 1, <yt MewL Ods ) BSdj
Msslse jlsMise j dadzs, B Sd N d dsi'SHs didtafs Idsdatses o ' Mo BB &y

N
(@]

[OXV[AN] 1,25

1,0 075

w
o

vk j0BLEO,

 [OXV/[AnN] oo 10

! . ! . ! . ! .
0 20 40 60 80 100

It dzv, ds5q dz
t dM2as S j i3 J cOkztedz” | d &y M dPoiaffddass hyls0]o 2 9 ) dzd
bCmEkmds?2 Cdmdsls] §tH Hj2Mlsodjd t©OL ddyde & ¢
Bk tedy 7 Ssdyj desteOyd?2 ¢ dHaPkidy J Odsd dd 0 &




52

I8 oabktes?2 Mjtedd 1+ CMYf jteddzd dzlstse f tetsmdzy y do O
fdtedd. [Sdmdg ddd ftd ddLcdrn Mtsslsdsh jddva [
CdMmdzsilsdzsmisd dedyd Issysd te 2. 5. ] 1 Is 5 Y dz§ Bz®20
Odizdzd O¢ 4 , tej OCydw (e duy dls ekt dzisldts dzdzts sH dz0  Is §
tej OCyd?2, duHEkhdms ftod or MsCdr Mtslsdash jddwve [ [~
ded % 4 L dOyjdzdw ty 2.0. | bt Mzzyoj s§ fhuj tpihw
9 fJiweats?2 MmMjtedd, 9 HEBJOLEHH dJubpls <ytisjL ot Yy®d2
L L Bjtedd uj MS OW o tsdzdzO dz2OyYd dzOj Ismw, CSEHO ] 6

RL fttdejHjdzdzr » HOdzdz" » MdzjHEJjIs, ubtt wz 009!
d3d dzgv j d3: (@O gw s HsBOaCd (OBBJOE, Cdmdzslsr ) ,
g3 JIs SHddZOCBeT" 2 " OLOCIsjte, JMmMdzd tj OdzdL 2§ Ismw
dL d3j dzp tled eB3j dzdz" = 5| B3Y-) PO REYHHEY BaF s yYsj 1 2. 5
1 o M j dcdad ¥ feOnyls dzd v to j ddA[@ dzcf Usdp  fitpOdzlsig 1Lj O .

23. vots2MmMlsoa® d stV sdsedw fHftosHEZzCIsss 5C°

l fjteots? Mmjtedd S jteddzj destse fMmddaelsj L dzOydd
100% ¢ sdaty demdgtcO o fsdzddzjtce (vOBAEZJUO 2. 1).
dzOyOeh j2MmMw ftod to) 10 d LOejthdeh j2fmw ftod 6
e 52 sdzd e B o O dadj dirscla@s 2 ) &Rts dijtej Hipkle-dZt130 d d3C
fsdzdHd Mt j MifMd BB zf Clstoctsf tetso SH desfyls! diEOIsj ted OdzO o
Memissw ddd daj "futefjdpj ddfo jflsds HP j Cilstej | dShydrfAzmseli wisls i |
fsdzsmMO fjtoj decMO L OteWHO fodwiesdd, IsdfdydzOw Hc
mdMmisj B2 § sdzd Hstfipdyy Ha®dd ] ®Bsti¥sdscdd §totHLb
Hsddd dzd telzes h j2 @ wodzw jlspw MbtekzSCIlskte® &JStetsmW j to.
HdJOM] Istesd3 tsIs 500 tdfdpzRi@OHO Zrn BIStesdz (

ltesHizCIT ©CdMmdzj dzdw Odzd dzd dzO,  tsToaliztsl$ dzdzb j H o ¢
2.2 >1w1f®jHMlsOs dzw 5 Is MyfieSetai2ts fqOdgdiiglzotat dffn f Nwid/My dzts iy
13. 1. [OljtedOdz R OLOCIjtedL jIsfw fls Odizh Pde® dztf &
fsedzsh j dzd W Pd Bk B2s 9Bz d { dzj Clstetsy totso tpizts Misd3f to Qf it
Wstedr 3.7 'bddjszpddids ddsidls s d fe@dae tcdgd Ml
tcOL BctsOdizz d&z sl 100MEAABQY 00 dzd3 (

ltosHECIr CdMmdzj dedv o ESMEfmMds?2 Cdhmdasls) d ¢
BN HE Isj i3, bus sfdigdeiPds Odzd dzd 20 d o s sisdzj ¢
BOMMr fesHizSstse §wodddjtedL Oydd ddxd d slsddy
L dzj Clstctsf totso sH dzgs s Mdzedy j 20 d&O Ho O {§steWHS O;
Jqdzls j demdo d&z0 d MHBdkdEER: o s BBBEL S0 CIsd " OLOCIs
Eh dtej dzgd d o3EiEififiizcevidasdas O toj Hj dzj dedY Y esHEZC sso
usts 1 o1 R, Odzyjdd 2 o ftsdjykzssydksd HJOf OL &
f sdzd dz3j tc O. ] HY BEEOdg] dztcdsmlg dzv s sffw  dzO WO Yy



53

psHdr &5 MEjHOKB], O kLOCY] GtcOddujnMSddid ©oOmlss
L dzj Chebf tBoBHYN j g5 | d3j tc O gt o tisq fpltcoOts tefdh o5 5]

GjfesosHWh 8 Sddcsdjtess [ 130] .
0,6 — T T T T T

t dedzs23 - wff jCIster f scd
l ftesHEzCIsso ts ¢ d fydzp dzdfw)
fjtesSCMdHdmMEzdz ¥ OAsEsdf )O«c
EmMdzse dw s tOL dzd ydzis 220 €
[ OBBdOE4 ,f 22¢C Mk Mmdzs?2
11 01 f fnJ tcdzts 2 ¢ o fipdzts |
| 8SCdMmdzj ded v Hi f totsls sdz
fdtcdojH]d ) N-tc O fi
= B Isd dzff d tetetsdzd H ts5 dzO .

¢BMtstes ydw

o
o

400 I 600 I 800
[ dzd zO o tsczdz ,  dzcB

vsOBdzd y@o B2 fMhlso © ftosHikzCIsseo CdMmdzj dedw Odzed dzd dzO (
Eihdzse dw e tOL dzd ydaets?2 S dMmdztslsdetsmls d

0. 2] 0. 4] 0. 1]
sots2 Mise O GdHteS Il 8HO| ESMEMm( Mmj tcdad
O B3 ts dz0 CdMmdzts| € d fipdzts
HOYOdz' detsj te 9.5 5.7 4.5 2.4
stsdzj ydetsj to 3.0 1.1 1.1 1.0
Cdzj Clstetstf totso sH dzS)ipls! (& d d3d dgfy ]
ftotslstsdad totso OdzadzO <1010 0.055 0.036 3.7
Hy f tosilstsdzd tots o O dad - 6. 0F1 7. 9-° 1.1P1
1 dzts s detsfipd): (@
ftotslstsdzd totso O dzdzO v - 1.35 1.388 1.402
[ sdzj € Iz dzv te flz@Wy 1 ag 4.090 - 32200 39400
] sdzd H d M jMe/Mdzts i 1.3 - 19.0 13.1
[ SteW sdzse dw [dCtetsm| [ Mg Odesilstd | Odzts s td
1 OdztsIs & ] e Odziz

I wiMwWMnisg toj njosizisden sds « S S czs L dsdzdes? Dtetsc BOSEEwOW dd M ifNeshdshylsif teftiiz sz cs

It obites?2 My toddi st tecdfd3 jOdglstsfo Odzd dzd dzO o
COL detsds Mstsisdash j dad d [ LRQ Y 6 damds 1€ datChplaiz] WJOBROK2 j fip
ftsolststow s Isfyw . {t Mdzd ftsdzddj cdL Oydw L Qo j B.2500.99 ihw
sBtOL 28 Isfmw dzj f eso sHW N dj sdzdctsd3j tor O dzd dzd dzC
fsdzd s tewy jddv. 1 MmMzEyoOj, C¢tSHO 8 L 09, 20N} ded



54

nf sdzd c tsd3j tc OfFH Y ts dedetsHlefisw o MSC @It dzy Cdzw tcdzr o3 1 ¢
d {dzj StesftesotsHdztsmisd o dzedr tOMmMisj Is.

I MsB j dzdesmis! ¢ RBsteWsdzsedd 1 ¢ R, §ddizyj ddsct
GHJ tc] Odzd L ¢ Isfyw HO J Is j J3Y fgwe O If st dg'z Js ) o ascfizidz” S H
RZOdztslsteze d dROdSo sdzsCs8de. [ HdzSd3j tede’ | MstelzSIskzts
CsEHO o) ZOrtsHdlsmw eBdzdLd L dOyjddw 2. 5. 1 s
fitcjrtHE ®ls tdzdetd tcdz" n i to cHHidzjCASMSjo t€)]  fos dz§ g
oJ dzdyde Oj sfmw Hdzddz0 IstekzB yOlsr 7 WitOe6d] dzlstse , q
1 0 R, sz yj dzdzs e 5 o ko€ Mizdn@ifs@L Ldgimdas.sy > ey > 1,
MistczSCskzte  EdHr@BBO)Is (HZOS B X P Gdzy dzyed N jojd HIdzd ¢
Hsdzd cteOdgz dzv tcdzese s SMOHC O. s@PEmJ fMadels joo ists @ Bad
Oty dzr &3 HdOBYBomEY. 1 50w HE ) IsteckzBOdR3Bd tMHOH
t dmMkz2zsE8B)  CcttOdzdz 6OL iBj esBewss . dzj MEsdz Cdrm ME

v OB dzd you 2sfmlso 0 ftosHlkzSCIstses S dMmdzj dzgdw  Odzad dzd dzO
fitwmizd % Ol 00 ddsefdds mig igies # oS § fdetf B js o Oldglzr’ W Stc

[OX/TAN] 0.25 05 0.75 1.0 1.25

S Bdz] Ydzb] 161 40 33 25 1.2 11

G CBBEEYBEBH_ u |, 4 q0q i 0.036 | 0.095

(& d d3f

1 &t s dzs®) (¢ : 1.307 : 1338 | 1.465

[ 6dj ¢ b dBOBB®@Y: »] 3600 2100 23600 17600 | 44600

I sd&q H M MeMdzs| 3.8 164 111 94 106

[ Sl sdsedw ol | robdjt - W Odsll
dz0 dzts Is ¢

. N v 10 pm

[q’fr]lzﬁzASrCIBH'Iz%%o[fr]szo[W Oded dzd dz®@ (0.2 f) Gjtemkzd
OBRBJOF Jd o 0.2 [ #fpEdd2 SCdMmdslsj B) .



55

tdm2BEasttesHzE&E dMmdzy dzdwvw 0. 2 [ OdzddzddzO 0. 2 [ f J te
Q) ,otdH H usC)[.)

tdMz&sSl s fBdkzyj d f§td sSdMdjddd Odzddddo
fjemzdz0% OBO) ( ) SkdzOw S8dbd | ®RdY oftsdHECEBO (B&.J2
fjemzd ¥Olssd (0. 25f), of Hj djfdsddids] ded L PyE dfj S kol
(aCf).

tijLkd OIT HolkZ fjfeedPH jisq fotf ftsd dsf dels soyls
sCdfdj ded® Oded ded 20 GesdmisHdl §td L Oy ded
feslstdd teg @dzd eizlsso . 1 jtoo OV o sdzdz® € d fdzj 6zd v¢ HGid
Bsdsdj s, J ©OMlsENOw §sdddjcddy yjf' Hj{Belss
81 > 2.5 Mmeskojlkfbokjl HEAc®D Oddz, OC HYjs daifEszt
ZOSsHdMY o  Hj{ eisls dzd desDODAdZES d5 § Lty @iy uae o) v
ZOUdd&zOj MY o <HROHOL wdajj Wieslssddiolzs Isiw = dedd dss
B dsdj wOmlskzh Ov yjf' sl dd ool @l s dz0 jiogj DS H
¢ dLd3j dzgj dzds stz Sdzvtedasets Mitetsjddw yjfj2 d



56

stcOdzMW stedzOYydd dzOH BIsdzj Sdzv todets? MistezCIskzter 1 o
sBKOLEZjIsMwY or MsCsdiicdz C 2dzv tedzr 2 tfiad dgdp @ dzef ogd dizd iy &
ticsodzgj @3 1 dzj Cstotstf tctso sH dzesfylsd . ] sldzdydy b 1
Wstcdidtolz® sfpw  tsdzdetsdj e’ 1 d1 R. [ dZzdecsdj ter dd3j ¢ Is
M JSClstcOdz! dgr &3 ~ Ot OCIsjtcdMmisdC Od3, o dedifOtm@MmEBRE o
sBO HJO{ OL sdzO® te , ss BBtOLEZjIsMw MmMdj M- ts dzd ¢
HdOf OL s5dzOr t6] BsteW sdzsedw HftwosHESIsse Mddalsj L O
Cotete dzv ydw By HE 1 dzj Clstetsf totso SH dztsfls H s dz dfiskziaiy €
MstczCIskter BisMmMiklsMisokjls. 1 LOsadmddismisd s EkfMmds
B CtesmMW j ter dzdets Hobkd3] tedz | sSBtcOL 59 Odzd v , (OJNN:
SHdsdE] tdzizt MistckzSlskztokz dOdtss sl tsd  d&Pdaslstizs,

24, sdmizslsdkEBHEydsdds? fejHr COC o0ydj2Md2 W

| ddlsjcOkte] dOSEBY dj ds sctsdds] ¢tddyjfls
fOOdij stese MddzsjL O d&zO0 Mots2Mmsea O J Estel sdsed:*
Bdzts ) j ) ldsolss ts s @B | 3ts dzfy ldstc Jplizts d L d3j dzj ded j S tsdzayj dalstc O
d dr Moslksdshjded?sdy gdistsesysdzd sz ' dn 1 o1 R Cdf
HSBOotsS, ®GCOL' 908l L dzOydlsy d datsj o dzdw dzd j dzO
f totsH Iz FL33t432H. [HdZOSC B8 Oolstster dzf Ekydlsr 9 Ot s, Yls ts
ftev s, YoMkt Ghkts sfshiejHssOds J shkh jMlse dw
lteddsj eso MCter ssets oddwdsdw t], L OKROMS ditso Odzdzt
Oded dzd dz off Ms€ts B dzj S Edzw tedzr j MsjHddzj dedw wodzws s
fsorhosls ty. [BMls SCtdyd delstcOydd hBsdztsdzj O + C o d
Cqfmdtsls d CSdmdr 7 Midj?2 Mady0slks t1. J[uyjd o0
Ctsdzyj dzlste Oy [[StindtitisdsjO , O OSy] ftedesHO dhyts
Mddr d Bk jttd & Mmows2filke. wdkOB' j Cdmdslksr ML
1 o fttsyjmmj Mddasj L-ORO BEdOEY] § Otstsd Az b M
BjLOodmMadMmspdmy uvOS L d3jdejdedj Mstslsdash jdzdw ¢
pdzdw jls dz® WOCkst t), tjcbkddtokw ¢dbeddz S
o' MotsBBYHO] BB » fotslssdatso . l d&zdwdzedj t©OL BOo9 dzj dzd
Jdzls j tto Oz d L diyddaj jdzflovtc g s e0O Rz’ 7 ©OMso sOF E oL
By dls MdzEydils! ftoduydds?2 f s{HAHOYd VS disj O SsEdad Ods jt
wodw jIspw sOCy§ fwdmizismisadj daj Md3jh de O8N j2Mmw
dzOL " » Oj B3OV L Ofys{dzd 3Y dzdfai@iAA] \ gzO HeeOa -H j dzp M d3d " d o Of d3"
Bodsdsj tc ttOfMlsotstejdz o BeOddyjMSs2 W¥OoLj, O ¢
COddyje t®LfrgOQddy VYstehkdtess Odd™ o kOCE2 fmdMl
sB kY HOY shyzte] dzdK3GEB &Y Odets o YOEHzdzs 3 kR o @ fz] &
Oded dzd d&zO, O OS] Mot2fMlsoO d BswWsdsecdy §iosHL
otej d3j Gatzstsd dzj o5 L d3j dzj dedwV te1 o tSHAs?2 WOL T .



57

[ MO sydsts YOkt  § SH Hi2OGbEEHR ©OU ddst
fsdddjtedL Oydd Odddzddz® MCtr o 0jlsMw SHdd Sttt
fddadsjLO. | EkfmdsedW: dhisd LsoOddy fdd dasd
LOBOMS Jteso Odzgdzr 2 Hj2Msodjds dsdesy j Mlso GLISHINAIRS (S
1 d2Oydqisg dz' dz" 4 ddiaj dgptidgiafdyd L Oydd, mes2Mmise
fetsd Mo SH BB, OXdSTEREPsAEdific Mj S Oj s ¢ O degfyts o 1 @HOG O
Cdmis Ofete B dzd tets0 Odzad W g jtaBx j flzls B O ) Is EsjdAs  [P6k dz@ LRI |
BHjls (®BE®LOdEE 2.5, o ©ORSOR SHdSEs HJOY O
f OOd) stetse fHze Py G2 CH @Y dasdzg , Hisg Gt 5B OISz’ 1 &
qL d3j dzgj ded W o5 Mos2Mlse fsHkCkss S dMdzj fdOydgOs f
Wodzw jlsfw 1 B3 cOdzH dzso OV Y stedO fmdddjtcO f) [ Ot
o' MsCdd3 ko ds 5 1+ dzj Clsstalts] telafp sipcdzts fidsddzd (ue j 1 GBls
sCqdMmdj dedw Odeddzddz® © HGOFOLBd 1 O 26 deils
Clsteky dzgj oSL BBy des §mor Mdls! dzd 4 tsth)E)is @dizso of g
ey HztcAd] | csotkdls  Issd, Ykt &sdj
fosdbyjdd 2 o HJOfOLBEOS t©1 O 2.5 d 1 O 2.5,

25, [SdMmdzj ded j Odzddzd dz@ i ted t1 O 2. 5: d dejdsfof Sae j
s5Cdmdzj ded v O dzd dzofizte@ ¥ fipaias X fifls o @ tsdfizd d3j 6 O

J HOdzdztsdz tOL HJ dzj tcOMMdizOIstedo Oj Ismw ¢ dfMmdzj
Mdzj s hdr OO Istese  Md dzls jdB3Edzs dglgQ@aEO df ¢dzts]?, CsCdy
sOC Y dr Motlsdash jdedw [ [~] /[ ¢ dg] ; Isj BB j tOlskzter
HtsB Qo ¢ . RMMdzj Hs9 Odzts iy SO¢Yd odzdwddy SCdmazsls
CdmzslsdetsMmisd ftetsdmMatsH d dzts Ols R dn &s 1 ts HHCHION L) Lo dz j
M jydodz dgs tscetse tstcj dadze’ n mMdzz yo,j o, dmf sdz' L t59 O
Hi2Mboadjd3 Mddz tAsE st IS idiAf isdp'd¥ Ols O O d3tfists ded ¥3J t6 ¢ ©
ftotsotsHddzZOM! , o HJOY OLsdzj Y i’ Jff tefslssds] tots
dif sdz' L zj 3" 2 Md df3tsdg’ As StsfShrpicthgfcbscf) OIS diry gf ts tzdzf [E31].y § dzls to ts ¢

RL EZYyjoedsj d3j dzdz' § L O dMmddssMmisdss ¢indziddz@ s jlsd@fSintgOls
fsdzEyoj 3" » BOLjtedOdzsea, drn MY Jj ¢ Is tesGidesdyglsj’ , » Qds@S
mMEzudIs: s ftdtesHy tBOLYO d d2Odzduydd o dzj &3 |
WstedzdtclzjIs Isted tOLddyde = 9dHO tBKOL s Odzd2: { d
Jd Mmdzd ) fsdzd di3j e L Oyd ts dzdzlz ® mMtcj HEZ BOEH J dzOL 020 ¢
cMmlsOBddzdL Ols G e, st BGBMOHTE 1 o1 R ftoj sBtcOL 2] Is
Msf sMisQo dzv s Isfpw Mes2Mlsea ©® Itcjnrn §jtoj ydmdzj dedze’ =
~nOttOSCIsjtedMmisdCd: Issdzh ddzr ftsdzddij tedz" » § dzls@EH J
dL &Bj da dadQo dMd Bsfisd sls [FICIBW AP tetso M dalsdzj L O

v sdzh  dz f dzj das§ dsss dgff ® 59 O dzdzts 2 1 d3j jo @e@rH dsdftdsadta
ftetsL tOydetsds datsidlsj dzj  (dfn Usgsdzi)y | S g A G @A deint



58

MY § yd Oezdzidatgfs 80O dzd Budtsd Bo d M d sy j dzed v f dzj dzs ¢ dzO
dzdz tsls  d~ floipz2Eg iz ¢ ®aAfisds  dzr f dzj desC o h Jtets G
dzds Hts 500 dzds dL d3j o dz" dzj L Oo d fid Bridffiztsdg i ts HifABde
Ldzd §f Msd3d Is te iy , o5 LiseCOIdEd § Esd3idflaifs jutdsidghta] dzO©  Mmdzsw (L
tcOMMmydlsr o ©OdzO ! fs Wsted3lzdzj :
L = (a0} ddo=0aod 4. 22[21)0

G HQhoo'l S Isd Yyj MSC OW f dztslsdesis! § sedztsh jdedw Mmdzsw 1 ¢
1. 3337 ¢ /dAtpdg dats Ty Is 2 4003 AFORNA &6 51 ¥ W Jydj dzls O fstes ydd
dzdd. sctej M desfpls! 3j SEBP dzaj orhj 20%

1.5F -
o O | t Mz ) O dfmd i3t
f sgdztsh j ded W f dzj d
Lo N 1 (Gwo  f Sdzyj dzdz 7
. b 0O insitu f sdzd d&3J ted L Oyc
< | ' flsj ¢ dzj , sls 4R
0.5k o i (OsMBsteB Yydwvw dzO H
i 400 . dzd3)
|
. 1 1 | L 1 L 1 i 1 i
0 50 100 150 200 250 300
d.,nm

251. ulsOdzH Otelsdg' | Efmdzsedw Mmddzlsj L O

[dzv EHsBMe O MsfshmisOs dzj dzdw + S MY j tod d3j dzlsioO dz!
mMddals j LS fdz@L sDOj BisEz" E s @igdz@B W 7: oL Od di3ssH j 2 fise
f) M fitemkd YWOlstsd ORdBsdd® b 0dd8 §ldo IS i ; 66|
cMisOdzn Otclsdzts?2 & ooy Pz d MBPeddIdL YR B cPEEPE K
fstesh CstsBtcOL degsets SMOHSC O (sMmdeseo dzOW BOMMO  tsdzc
dz0dzd uyd d ) fsdzd &3 cd L Oyd tsdzdets 2H sEN@®y g, Mds O BHIQIY
otsHiStOMIso stod d3ts e s  ff ¢ thztf tygztk O ts dp@s dz( b 4 Hzp%lztg O M@nzdzd) i3 §
sMOHSCO 1 o1 R Wttt Dp i dz€ tietizeztSIefi@MilptE | tofmd
sots2MmMlso ®© tMOHC O, fdzj dzCd d CodzdzsdHO 1 ¢ R,
Mddelsd L O, MzBBEAdEg O 39 O dr By ERdzRd d 8 . ¢ td jdHHf
nOOSljtediisdSd ®KOLjted OO dzj dzSd, BMOHCO d
n 0GB tod Mis g © tgdzts fgr fjtej desMO L OWHO f{ tsdzv toctsdzO
Ldzj Cstesf eso sH dzsMisd, tsdzd ©BteOL Bo[TBE14.4 d3fj ts©Ws dizt
ftocsHECIkBse d tOL d3jter yYyoOmsdy, O OCY | Istsdzh d dzr



59

ud B J Ol kztodz” 2  ftddsigtsPRde el Qiglg Ha@f dz@dyfyf I d2C 8 d o §
sdfdudsy 2 Hdv CdMmdr 5 MejH HobkofMsOHd22dr 2§t
cqdzH S yddede &5 § jiedsHEsBe d Bhids?2 1 SL sl [t4d@d uj

v OB dzd yOu s BMilso O s O HCEzdztsHff dz jOdzS1dd | @R i tsdzlkz yj dadz
Emdzsedwrn MmMddasjL O

dots2Mmlse ts I MOH s 1 dzj dz€ ( s sdzdzts ¢
Cdzj Ctosf totso SHdzsMis! (& ds/ fd
l tetslstsdzd tets o Odzdz 2 4.5 10 102
[ jftoslstsded tetso Odady 1081010 10'1° 1010
l sedztsh j dzd § mik(tzdgw to s dzO o
l eslstsdzd totso Odzedz’ 2 810 810 800
rd fteslstsdzd tots o O dady 630 630 600
[w( 11 m) 39000 39000 -
130N30 . .
130N30] 100N20

{ dMERBSE[MOHEBS 1 o1 R @)z daf BY ®dzdzO® § 5o j o) dzsd) sy kz
sMlsOlsS 1 o1 R/VI) CoddsdHO o). )} sdzyjufl §ed ¢

rat Cmfjteddj disse fm  d dz' 3oz, M dziepddg e dzBlfs OBAH Ot lsir
Oo d ) didssdndsckj tetfls O bg B3P daf Of DI dzjinded v, JetsdMme tsH W
Gts dOHMBsdz Cdzw tedzr d3d tsBteOL 59 Odzd W A3 , M sMmls (
OttOCIsjtcedMmMisdCORBd 1 ¢1 R.

11 .



60

— e —— - T L
. [ Neprog nocne
35t * e nonmwepmsaume
o L .-
- 2. cTAnMA F. : .
.::=TII'1;[r I' [ . r
oy .
5 .
— g - . = -
1-A Craamn - ._. 1
+ti+--i+il"~[ l L :
0 3 10

BpeMms peakiii, MiHH

{ dME®&BE vj B j cOkedOY L Osdihddshls! tdy OF w4 dsjHds
Hi2fMlsodjd §jemkzd W OO OdisddY f§tod Mls.OdH Otsls dzr

252. RL Bj dzgj dzq § ) tSteclaipps hglsdafOd)if &d Is j dz / dsts dats d3j |

1 QdMmizds 10 §to]j HilsOo digodid j diy jipeftsjyte{Qidlz taif d fdzj dzd
ftod tOLdsd Moslsdtsh jddd [[A]/[6d] o HJOfOL C
MsC O jddt ddHEzSydsdhses §jedsHO d el hjd
v B jteOktedy 2 HBOCMdBERBO Stedo 52 HsaS yjo jdfoy jhd@|
191 R I 16% Hts 1006%. Q96 pBERPF/ [fisdz MY j S lstc@dz ¢
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1 sorh jded J Codzyj delstcOydd fjtemkzdz W Ols O or h |
fiteisCdfdy dds 1 &BjteOdzidd0 Ht {§[ o c@Hdd drdndis a
sCdzyOded j 5 MIsOHdd tetsMisO, Isj B jtcOkztcdzOW L O9 d 1
f sHi j d3, Mtsslse jIsMiseoze h d2 dzOSC st dzj deds f j tcdzed ¢ tc©
mMdedy jdzd¥ or AtsHO ftsdzddzj O ddzg@2).  dzj Clstetstf totso tSH

OB &J4YDC ®jChtesf eso sHdsMIs! (&) d ©OL&j e’ dzO
dL &3d dzaj dedd Mmstsisdesh jddw [ZF -]/ [ ¢d] . wddasjL ¢§ted

[MOH S | dzj dg¢ @ | © SEEEdH
[[R]7 : _ pperr/
] tc O dzl u U tsdzh u [ d Odzj I
(ded3) (&3 | (dedB)| ( & a3/ f ( dzd3)
05 80 14.7 71 114 100
0.75 15.4 72 11.7
1.0 14.0 90 72
1.25 120 13.3 105 12.4 218
15 10.3 90 123
1.75 3.47 81 23
2.0 2.04 62 0.23
25 40 0.28 53 0.001
3.0 0.36 48 <0.001

1 sdzsMO §f sedztsh j dzgdwW f sdz¥ tetsdzO fyHne f @ @jdis vy figzts&
dzsd Islj@g2H O o f j.tc dfrcde@Wias diff jJag dzd c tc O dzd dzd dz f 5 L O
otsmMmMlsOdetso dzj dz His 1 B eOdzH d 2O § ted HEREO O qzOdzd3y tcd
sdf s dZOH®BBdZ] CSEdvicds » B tcOL oHAHEEIR? Y AdPddiy,tc I
191 R dzO desmdlsg dzj ) dzj MCsdzr €5 fftsor h O Isfipw iy
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Hdzw MOHSCO 1 ¢ R, sOC Hdodztzd fjtz] @, d 2 € Bizdzts d w &
mMddz dz@ = SCdMmdztsls MbEfsdayj asePyYtffEdo B8 dls ¢ 5B OIS
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Mstslseo jlsMisokzjls ftoddjtocdess HokZCtOlsdesdzz dL d3sj dzj dzd
mMdzdy O0jsmw d MEtstesmlis! tesMisO ftsdzddj tede" = Y 42
fesyj Mss, fosdMosHwh (R37E0 sesdR 1 kOf0O8 fd das

G)" GO-N T T T T T T T T T
2 } ALA\“\A\
p f‘x ' { dE2ssy j &3 j 6O ztedz |
040.‘»:“‘“\‘ 1 8¢ dMmdzj dzdw Oded dzd dz@ § to
i F M, Cdzyj desteOydw o toj Oc j dzls
- ©OYOd d&F & Isj 5] j Okt
8 VYW :
L A—a 1 Mte g A29.
P \-AA-A—— A AAAA- A 4 A

s 4—4‘41A—+‘A'M‘\‘\‘7A\4

0 10 20 30 40 50 60

Iy @, &dd



64

vjBfjteOkzte® BCOLT 90jls L dOydlsjd' dsj o dd[48d j
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l jdzd S5 oadzdvwdedj Isj B jtcOlskztcr dzO® tcOL d3j tor [26 M)
147. ¢  f sdzd g joedtfj jdc Olsztcr ko j dzd ydoe Ot Isfw tOL d3j te" &
CtcOdzzdz sMOHC O 1 ¢ R, fls O dijo v QOisAn.w 61 stz 2dzj1dBS c
1 dzj CSlstetsdzdz | MYy jClster fdzj desC¢ 1 o1 R dO Mmlsj § dzj,
fsdedy jdzdj &3 "sjE3fls o @stpets] §sedsh jddj Masjs, O
LOCtsdetsd3j todets ko j dzd yd o O Isfw off dztsIs ! HtS 500 dac
MstczCIskte dzOB dzE HOj Isfpw & EMmMdztses dVvi: WAL datEdu®)dl M dzt
sts N4 ., doghuz] ddj IsjBYfjweObskzter MddasjL O daj d3j d
fsdzddzj edL Oydd. wbkHw s MfjClkteOdz d o MsC sz &
dimimdzj Hkzj 3" 7 Isj B jtcOlskte SBOLEZzjlsmw 1 d&3j tc OdzH d dat
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yomlsdy MW jtedy MEts?2 Wistedsr , Is. j. dd&3jsls, IOC dzO



65

» /oc

- / 1 tdimezds¢15 7T [fisdud M
/\ / - | fscdzsh j dzd j f dzj dats ¢
ioll ) / 10 “\\\._; | §sdzzyg dedz" & ddQd dylisjj 1€ J
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5 OB ZBAA dzj Cstesf eso SHASMIs: d ©OL dBj tof } ddpGrR, d3tsQiag 1€ t
fsdzz i e fMlsOdzn Otelsdz’ 7 Ctsdgyj desteOyUdwn o) Ocj delstso

[MOHBS ) dzj g @ | © S EESG
" 1oL R/ D
Lokl G« |osdid a [ O&] &
( dzd3) ( & 3/ (dzd3) ( & B/ | ( dedi)
230 350 13.7 472 36.6
220 18.7 476 25.2
~10 175 305 28.0
0 280 20.6 201 20.4 380
+10 185 198 39.7
+20 133 160 355 230
+30 10.7 105 38.7
+40 50 74 71 30.7
+50 472 61 323

255. CWWjCls tcOLBO9 dzj dad W

u dzd 3 J§ dzd J sBh j2 Csdzyd delstceOydd toj Ocj dalstso i
Moslsdzsh j dzd =1 £B] Mc@delsH dls € §sdzdyJ deder ME stesml
L IsOf spf.teduv ALOL B O dzj dzgdd MIsOdzH Otelsdets?2 § sdzd d3j ted L O
dimlsjiydddd 30 d&ddkzls, ftd {Issd Isj B@BfJjtcOlskztcdzr 2 d
cOLBOgHgEddf dz0  dzj dz€ d d tOL d&3j te YOMkzd YO BB dzdztzsj
BBlzd J . f@d21wy HfosHzCksd tjOSydd wodw jlkmw s
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[ steW sdzsedw MOHSBe d fdzj detsC ftod € tsdeyg dals
G tc Odglz dzV tc dzOW , SHdOS B, | g DY Is jteddLdzts j tc O LBt jdgj dzq
ftecdosHdls € dLd&3jdzj deds Wisteddr yYyoOmlsdy dzOH BBdzy € zd
HdJOM] Istesdd HiMWIsCd dOdsdi3j Istese . | sdtsS ddMmlskze
sMOHES [137, 147] (tdMmbkzdesS 2. 16) .

s OB ZEHYICK dzj € s tetsf totsfo HHAEjlter dzOH di3ts dzj C D trdz’ Ru dish
ftotso jHjdz ftod MisOdzH Otelsdz' 7 [ SHEMEUGJdzIO i yz' 18] @ ¢

[MOHBS | dzj dzg o | O S EEEG
" 1 oL R/ D
Lokl & |uosdid [ OB,
( deB)| ( & B/ ( deB)| ( & a3/ ( dzd3)
230 300 10.4 362 8.71
220 111 262 16.0
-10 14.5 285 194
0 220 11.8 241 9.25 350
+10 101 179 10.4
+20 8.77 133 5.15 190
130 5.81 98 3.59
+20 40 4.00 68 241
+50 1.61 48 1.36

vOBd&Zd YO Cizj 8lstetsf totso SH dets fyls ¢ d t©OL dkj ter dzOH di3ts
LOadMmMddismisd BIls ttOLBOodzj dedwWw toj OC ydesdadets?2 Mmtej H T

_ [MOHSC | dzj dz o | S SEEEdH
[ [ 4 Oc] 1 o1 R/ Y
[ sdz! / | | tcOdal G U tsdzh g V] r d 0odgj Is
( dzd3) ( & B/ (dzd3) ( & B/ | ( dzdi)
0.05. 40 9.0 40 55 90
0.1 12.2 84 9.7
0.2 100 12.6 89 20.0 180
0.3 13.9 91 12.2
0.4 11.8 119 12.5
0.6 280 13.0 180 14.0 350
0.8 8.3 173 11.2
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255, CWWjiCl 99 jHjdedVY ddzj elsdz’ = HBBOD

1 sH HEBBOO (B2 9 HOdWEERROHkEMOd (q didaldik@) B heol
oLOdBsHj2Mlsoalzjls dzd f sCdmdzd Isj dzj d3, dzd f
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sls BOCtsMEtsf duyuj MEtsets Isj i3 IsHod fi) fdgOudsgj date(tOadd da, ts Bd
M2 fwtedmskzy &Otedykz (MikCk). It eofmjn Mdkk
stckze OCdrR HBOLjtedOdztse YtejL o yo2dets hdtess.
btsdS sHdMY j eider j 6CMdHY jtfejotdist tsH dzreilz) dgsls @atzdzts a0
CtcOR 30 dz, tcOmMsostedd3" j d dOBERZROBMdj o otsHj {1
s5COLTr 90l odzdwdd)y dO MEtstshmls!: fodddkitedL Oydd
fitedsHO ftod daj dL BB3j dedz’ nte SESP i3] s Je@f | ehPlstizigstsia I
fosdddjtedL Oydd Odzddddo f§td Qdd@dg) ;¢ shizEydzdifls
tcOL iB3j tetsds YOMFHzdB®B ) BC D (sOCyj o HtoedmkzlsMmise d
mMddz? COcjdzv f YOflisdy O d3dtc dtdatizas dsts cLEO Ctds@iztigyj tacizts jH jfpst
MsOHdd © LOsadMmMddsMmisd ls MtsHjtey Oddw HtBOS S,
f so j torn[dddMmlsd

lojHjddJ HsBOo Cd dzj sCOL" 90jls odzdw ded j§ (
f sz yj dzdz’ 2 5 fls Odizf Oto ld@SAs H bl B wzts das ¢ 4 d3j te O dzH
1 dzj Clstotstf toso sH desis! BOIjted Odzseo, Mddelsj L Jtotso Odad:
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fsHjtey Oded™w o MmOl BEEFLCH@WO, {@sBRCKEo fd
dej ftecsotsHWh R HBBOOtSS, EZHjdz dz2OW | dzj Clstetstf totso S+
mMstslse jIsMisaedd M MsHjttyO0ddid HEBOSCd. 1 MdzEyoOj
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EMmdztse dW n o {ffteddfrplzcsdzdisdaddd® ypfpdiaif i SS@aO) dzv M) L OL B et
HBSH jtoy Odedj HtsBOaCd 0o jHjdets dz2O ctcOWdSC OR

t dMk @&BG yOfmisd yi dmY j te
1 o1 R, flls OB o dzd |
fnd dzd ¢ OfJ dejOds B tetsd3 Y
dzdB150. 6 € |.

] AtH] MddEp)ror dPjemMw f HBOs S22 MddzOK]
HEBO8GCO COLM"90Ojls oadzdwdadd dO BsteW sdzsedes 1 ¢
OGjdzZssdz, witejHjdvshdk Wtz yoOmisdy (fted B O
fstetsh ¢ W jtttedltse) . diglflsAisisa dd dp BB @0 Stidte f ted o SH J
fsdzd Bj tedz" 7 f dzj dzsC 20 BOS tetsMS s dyj MSsd3 detsfmd s
dr o jtrdsils! Bsdzjj cuydimlss2é. Gl of L o Odzs
Yomisdyowd HtsBOo Cd, d dijtdpdisas offte< jjtataddztstf) I/t Ofcdz)vdz

] SHO SHYOLJHsjstEEz 2. 5, fMdzjHEjls BlsdBjlsdl! , ylbt
sCdMmdzdlsj v o ©ORQYOemdesH G| ftedosHdls ¢ BtOL
L BjtcOdHd dzso 52 Wisted3r 1 o1 R. RI B @Rjc@dij Is € tsalzy j dz
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CdMmzsls dzsflsd © EEDO@R) sdizd?jls dz0 MY jCOd dz j
MdzOBts (9 HJOf OL t5dz°010uw dats 5 dzf)  hgEvaLS @ OF 6 Mw  dzO
1 jteijsCdmdzjdedy 1 d1 R Hts §j tcded clactO@zd fizg wz@® Iz dz' W Oudsdon
dMmSdzs yjdedj o8, fMCtsd Sk ftejHMsOodw jls MBS (5]
kdf s Bt sdksecdd } 01 R, f§odkkzyj ddscs §H Hj2Ms
fMtej H W o B2 jolOffalr 28 tc zOV Bstoll 5 dzts@ M v S ST O J Is i ¢
1 01 R. RL d34 dzj dzd J§ tcOL i3 tots o BOH Bsdzj Cdzw todz” 7 1S
CsdzdzsdHtse, Istsdh ddz § dzj detsS, GfesdmMasHdls fdKs Olsd
fOLHj dzZOR BEZHJjIs tBMEZYHOI! MW o dzdzw dzdzd RRip g 15 fifis © 1
KOCY ] ‘WWjCh (ByChHEORED@EL W] BskLs &l sdscd:®
tcOLBOo dzj dzdd MIsOdzH Otclsdetsec s twOMlso stc® M M tOdz] &

26. 1 dzdv dzedj ®CdMmdzdlsj dz' desc s JOsdadj deefudd@®, dz G odER st
Bl sesf EsHEZCSEo

[SdMmdzdIsj dz' dz" 2 {§slsjdzydOdz OL slstsH j ey O dr Ml
fsorhjddijd Cdhdslsdetsmisd MtejHT , yYlsts MeawL Odgs M
dz d3ts dzts Is dzdzts . l, MisslsEDmisfls otdnr h j 2 ¢ ts dzfn lstOUaRf Is | fias =
fslsj dzydoOodz dL d3zd dgv 4 Isfyw m¢ Oys sd, Yylsts MmMtsslso j st
f tesists dad te ts dg Qs Is-ts daff e s 9 O dzdz’ ~ | jWittiddsls SaigdAcjodgiststa . j W
d jets tsdzdetsdij teseo, MEh jmsoakzehdj o hjdsyd 7= d
ftslsj dgydOdzy (+0.3 1). 1 €dMmdzr = MmtejHOR, GHJ f
MO §odddkjted ~ ydfj?2 dzj §ad B @Es B PE] § wets dzjfis
sCdmdzdlsy dz¢ desdzz iR dzy BzBsdsid . @S d mMdzdIsj dzd M
mMfsmMtsedzr § GSdmdzvis! Odzgddzddz o N jdzsyder » d dzgj 21
fsdzddjtedL Oyds ftod dedL ¢ 5d3 to) .datsforizpQiftsts  LSishs jtsté offdl
o ¢dMmdzr = MjHOR dHjl d LOsjtthOjlmMy B©BBKLOL 59 Od
¢ O€eCk (+0.77]1 ) V205, (+0.98]1 ) AgNOs (+0.81 ) MnO. (+1.2B), KIO3 (+1.1B), Pd“?
(+0.89B), Au™ (+1.0B), [96] ff tsIs j dzy O dmB ddsustisGc ™ & dzd +1H O ¥ jd3tsdzdzis] ts
Odzd dzd dz dzj Istsdz' €ts o M jdzsyde n, dzj 2stcOdz dzgr 7 Mte]
1 dzgj oG j sHQEM§E2C dMmdz] dzedw o1 MsC .

26.1. [ SdMdzj dedj Odzd dzd dz©@ § sH H j 2 s oty ddts ShpdifiRsectds

] ©OLHjdj 2.6. ©OMNKEOttds Ojlshw ¢ dMdyj didj
OL slsdets € d Mdzts 6 t53) M Jinte Jf BssQ  dyAf gONsIsigs +10 O & JO H tsddgitste cdgdBidju
BOt! jt8 ©SdMmdj ddy Odddddd o Sdhd 7 NHejH aGR.
Cdmdtslsdsmisd, StSEHO t] dOYUOERO MddsjL0 MmO
fesitcHdks o ktjrn HJOfOLBkROS t1, CHJj &Bsdsd)
gL Cd?2 BCdMddlsjd d 2 fskjdydOod, d&fst dORGHY
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ftslsj dzydOdztsds € d fdzj ded v . [ dzw dz@gN2y ) tzts 5 fg § O otxiEw(
sCdMmdzj ded j d©3 fsH Hj2Msoedjd f jtemMkzd WOISO o tHJ
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