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B kSt ftotslsjddzOL ™ s d IjteddsdzdL d dzO.

1 OL s " 2 d dzemistclz d3j dzls Otc d 2 i tsdzlz yJ daed v
MsmMisOaddz t©OL tcOB Is Odadz" 2 dzso r 2 ¢ s st dzj
MstczC lskzter d &RBjrOdedL ks Wistcdsdtotso Odad W
fedsd dzj dzdd fd dzn tetsSlistects dzdz” n d dzj 2 Is tc ts dzdz’
BsH | dzdtctso OdzedWw .  OL tcOBSIsOdzdz" 2 d MtsL HOd
o Cdzs yoO, Is:

-dLBiedlsy dz dgf 2 StBfddSh wdv  dMhdy
dzOls d o dzts d3 mMsmistsw dzd d , 9 Cdzs yos h d2 Y
JLBjtedlsjd d j wyj2€C€d, fsLotdveshd2 §it
o] dzsc j detso mMEsets d Mdder eslstesdzdzse s d L dzlz

-desor 2 ftsHAaBH € OdOdzdLEZz HOddd 7
WoLr CtedMisOdzdzd L Oydd  ditg Osfiship jsvdslzd 630 disjlzdzlxh
dLdzzyj ddw d dzj 2lstesdetse, wsMdatse Odadz” 271 dzO
1 dzj i3] dzlsse CtedMlsOdzdzO Hdzw tsBtOBBISSCd 1 ¢ fi
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- desor 2 f SHRA BH ¢ BsH | dzd tctso Odzd & d
Cted Mis Odzdzts o smdeso Odggels B H Ha® dRgtcdzp § B dzvdzd df
or ydfmdzdlsj dz' detsets + Sy jteddzj delsO s s tc
Csif dzj SMse M tftcjHjdd dds?2 Mzl lskztots?
Bj d&ZzEso ts@ts Cted Mis ©dzdzO, ftod teOL dzd ydz' =
dmMmdzj Hise Oded ¥ totspafw dasdetss e BMOAHGded d i
Csdi3f dzj S Mtso ;

- dgso ' 2 fwHAtH § dhmdjHte Odd® tetsd
oLOdBsH j2MsadwY BjdEBoe'n dBsdzjSkzdaz M dt
CtedMmMlsOdzazso, Mdzseo Odzdz" 2 O OBRO&ZJL 4§ 60O
Mistolz CClddAtdBictse s B dz@ tj " jdzO M or MsCddz to

-deso " 2 Y sBHAaBH € Wsttdikdtetseo Odeds ki tstow
dimimdz) Hise Odzd ¥ ttsdzd dJtodetse tMOHJIS] dzv 9o
fd Mmlsj d3.

1t eOCIsdud M OW L dzOyd disils! t©OB SIS

1 sdzlz yJ dedzr j ) tcOB SIS j W Iz dzv B i3] @akzddatz
MOoOkststcc OdzdL Oydd B dZEBSOr n disdzj C2dz ff L
Zso' ] fSHASBSHT € EkftwOodvj Bsdkz {tsdkzy
f stewHtSYJ dzdz" = MmdMmlisj os.

1 0 thdtse j sz yj dgdzr = o tOBBIS] Wiz
dLizyd dd® Y§tetsyj Midgsh smMjOdiistsas ¢ Puzf v @y § dz
WstoRteso Odzed ¥ EZysSteWHYjddzr 7 Bj d&zC 59T R
Bdtsf sHtsBdz nl Astcs@ Bighb dzhstese ( sMdzs o O da
ftesyj MMOs © ydorn tweOddL B3OGR), IO¢C d
Hd2Mlsogrv nCthlefB dzdy J dz & daj o dets?2 MdMmisj d3g

1 t6j H dztsy J dzdz" 2 9 tcOB BBIs§ 3 stsH O z ¢
CtedMisOdzdzd L Oyd d d i tsdzlz yd dedz § tej L z dz
Wstcdzd tets 0 Odzd W Isj mdesdzse d yj Mm< dn ftesyy M
dzj C Otcflse jdedzr = MtcjHMIsg, H@EZ dPT y KOVt todl
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My dz MC e ts ~sLw2fmlse O, f etsd3’ M dzj dzdzts ? |
BOIsj tcd Odzts o .

ltojHzZEY jdedz" 2 © OBl datser 2 € s dz
fteddgj dgj dedd Mddem teslstotsdzdz” = d dzj 2 Is tc s dzdz'
BsH j dzd etso Ogzg o Olled 6 Md3fzs Odzd L Bse W sted3d te:
BjdCtsor a MdMIsjdz fLotsddls M stcdddtctse O
ftioddydf JOdz: dets detso ' n ftcdqosSHESY SHEEB dZ" n K

t OLOBSIsOdzdz” 2 dJdemlstelz a3y dzZlsOted?2 d it
Htso jHj diSo das, bkffiesL osdzv s h jes dMftsdz' L s Ols
sjrdesdzsedyj M dr BtecOdzdL Oyd?2 .

[ dyder 2 9C d&zOH HdMMj tels Odzls ©

Il tjLikzd sOIr, ftojHMmMIsOodzj dzdz" j o to
fted JJd dajftsfmtejHMmise jdedesds EyOfmisdd.

polsste dzf f sMicj HMiso j dzdz® L flotl@ dzdb & QP dz@ 1 y ¢
ofMmjnmn 1 dzj Bjdzlstseo dL i3 tedlsj dz' desets € Y dzj
gL BBjtedlsj dzt dzr = wyjJ<¢ d tOLtOBESISEE + ¢ Mt

bolstste dzd ydes ffted dzd ZOEZO EZyoOMmlsdy o dL @G
I cOMmlse stets o, C tcd @Ils Gsdtsioj, dif~dzj qidtsffdzj H 59 O
B stsH ORI d GifdasHds 20 dgddas e s dJ .

bolstste dzj f sftcj HMIseo j dzdzts ZyOfmlse so OdzO
1 CMY jJted d3d dzlsts o ) dzOB stc Ols stcdz’ n Emdztse d
dMmlssyded ¢ ©° M d dan tets s to s dadztelz®Ezts f ¢ dziz a {p dzt$ Vv tc
tcjWdzj CSIssdzj Istedd, Mlsswydr tj dzlscj deso ME -
d BtOBBISC] ftdzzyj dedz" = H Odzdz = . dolstst
BsHj dzd etso Odzd & Bs dzj € & dz, dr SCtdi3fdzj CSMso
1 €Mt j tod d3j dzls tsdzj Sdig devsteidstsll ditsd dzO dzd € d .

[BIMEyHjdd] tjLEd OIstse d dm ddzlsj toff
ROz ydzr &3 Ctsdzhmbizdz' SOdzlssdz d MsOo lsste ORI L

[ mdeso de" § §sdzsyjdedv, o desmddsr § dzO L (
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1. ) sHIso jteyHjdd] c6dftlsjLr B BBBtOL
CtedMisOdzdzd L Oydd ftotsdzj yklssydess?2 WOLT ,
sftcjH]dzj dzgdese s Isdf © f toj H Ml Gyl dWzstchndsts '
Csliste’ 7 o smdzj HMmMlseadd Mbtesdlsmwy Mstsilse
BEHENj2 CtodMmlsOodddyj MSts2 MmMsekCkiztr ) .
Isj stcOG tsdzgO dz! dats 2  frif dtadg S tzdifipfs 57 dzO fridsjtddd L z & h
ftej HMIsOodzwes Is MsBts?2 SO tor , T Hdzi3] 1 o
d 6j¢MOdjter, MmMtstslse jilsMmilse j dzdzts.

2. U jtodBSHd dZOBd S O BtoOL 59 Odzgd™w tdzd ¢ 50
tcOMmiso stoj : tctsmis CIE@dpygHAS tc @y d ¢ d diy tets o
o jddyjddd Stdyj dlsttOyd?2 BjdEZCO d MO
sOCyJ Htd LOBRj dzj tB'" Yydets?2 otsH'™ dzgO Iswy

3.1 sor 2 Cd3f dzj ¢ mdzr 2 f SHA SH, s ) dats
Mdder tesls to ts dzdz" - d dzj 2 Is ds@igdy j=  ditg disj tLHIAS
BsHj dzdteseo Odedw, ¢ dMmMmdzi Hiso Odzede d3J =~ Odzd
Bjd&Stsor B fdfmisj .

4. { sdz d tsdzts o sMOHdIsj dzv fted GCtodmls(
Cdzy) delstcOydd tsClsOd3j tetso ) Cted Mlis O dzdzd 1
ndzstcdHORd o S@&yj e JeigPHg il d € Olsd s
zd slstetsf dz' d3q BNi B QuezkK > Na>A.oi ; f sdztsy § dzd 4
SMOHdIsjdzj 2 (Li ClGuChNa€l mMsKEEk|sziWj CEted
tojLEdz sOIsT HBsHj dzdtetseo OdedwY ftso j Hj dad W
Cted MisOdzdzd L Oydsdzdzsd3 tcOMlseastey M Eyd st
LCOLOdd » MOHdlsj dj 2 .

5. alstczCIskztcO Mis OB d dz' dzts 2 d3dzts ¢ s fiy dzts 2
dzd L sy d i3/ Q@ Rt dz) |, MW stcd3d tots o O dadats 2 d
tcOMmMlsea stese dzdL syd 3O, dz0O §tso jtem dzsMmisd ¢
fJtej desfj deO §sHIEYSC L.

6. [BlcOLBo Odzgdj o SCtoedMmlsOdzdzdL Oyd ts dzdzts d3
MomMlsswh j2 dL dBsdtsdj tctse Hd a8 tzesp Oyfh df
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d ts dz' sMOHdIsj dzw Mow L Odzdz" § M Bsdzj € kzd
fSHIso jtoY HY dzdets ] toj L 2dz SOIsOd3d dMmMmdzj Hiso
B ssHOBR] [fuvit d futr, ®sftjHjdjdy A
IS IstcOG sdzOdz! dzts?2 M dzc s ddgfsh (semOdasdusQ izW Y B L
0] CHONR I yd mdzj dzdzts G 5 BsH J dzd tetso O dzd W
dzj dzc dz¢ ctso MC d n i dzj dzts € , MW stcd3d tets o O dzc
cOmMso stetseo, BwBIISSHESHE vl o VI [.

O tcsB PRUSIST

tdLizdz sOI tOBIST BF dzd f toj H Mls Oadizj dz
MlsjdzHtso" 7 HEBC ZOHtSe d&O 3 Y HEZZOWBH A = (
[Mdzsodzr | Bjtesftodwisdwy, O Ctslstster n ftoj

VIl f Y HEdZOtetsH dzOW  Ctsde j toJ dzydwW ¢ Atslstsdzd € C
i25 WwWdgo Otew 20 1 9, Intdrnistiprél eofferengeaisdigdtadfite chool

cBiomembrane2 0 1 8é& 5( IsCIswBtew 2018, [ Bdzethts i to
Biennial Conferenceof High-ResolutionX-ray Diffraction and Imaging (XTOP-

2018) 31 7 MmJj dzlswetew 201 &Il [ J PHole dz0O tedsHOdYW ) 3t
Ok ydzOws 8 dWMsjdt®j dzydw cutsotej d3j dedzr | f totse d
(16721 Oftejdzv 2018,V ismeDdd0O e Hsdg@d W dgts dzts +
h ¢ ts ®ECIRI-2017 (191 26 Oo G L fijlss@zd2jBE7 , ECHY- Ut W ) ;
European Crystallography School (2 7 7 ds dzw 2017, l Oteh C
InternationalConferencen Electron Positron NeutronandX-RayScatteringuinder

the ExternalInfluences(167 22 tsS¢lswBtew 2017, ( 64 9 Odz,
fsdz L s Olsj dzj 2 skttyOlsse MC 6 tsdzd 2Csalistdedg'
dmMimdzj H 5oiRA3] 2dztgw2B0tcw 2 01 7, tH GefgfestOGenetals fyfn
Assemblyof the InternationalUnion of Crystallography(21i 2 7 0O9 ¢ kzMmlils O
MO2HOtcOB OH , R dBio§oft)The futurg didhidikigycand soft matter

researclonreactoPIK (14716 d&Ow 2017, 1 jtWastgohthe [ S
EuropeanCrystallographicAssociation( 2 8 0% & zfiplg @zlsw B tew 2 0 1

z9j2y0edw); 1jtwer2 (wsMnd2mMcd?2 Cic2pmlsO
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dzswBtow 2016, [INsdRE » O dz@ tistiHndE@ VW) ; d3s dzsSH Y ) ¢
RACIRI-2016 (217 28 ©QoeckMmlsO 2018,jsj 8 f dets, #
]l s BIS]2Y HEZ dZOtctsH dz" 2 dzO z y dzr 2 md d3d dzOte

B Az H § 3 dzOW dzOfp J dgP zO e € sez®o toj d3j dzdz
HdW KOS ydodede' = HOdzde' =« d OClEZzOdz dg §J (e
dy dzv 2 ds dzw 2016, l jdzd € d2 1 BoGBEGBH,
Bs dzsde@Qy Oz ydzOV3 0 Ctis@Ov W 2015, [ MCoe
B34 Y HizdZzOtetsH dz" 2 zOkz ydzr 2 My di3d dzOte d W s
ZOkz ydzOW - BdsdDte ¢ o tso toj d3d dzdz" | BB SBHT
HOdzdz" » d OCIskzOdz' dz" § (tetsB dzjid§g 0 tEyptis®c P @zt
l jdzd€d?2 1 t9GtStcH, it smindw) ; [ i3 HEd&OKT
Zyd dz" m ¢crRMMdzj Hiso Odad W BOIs j ted Odzts o fmn o
ftod dztsy j ded v €01%) RAIC2&RI OoackmMls® 2015, V3 j &
[ i HEROSH dzOW  CtsdeW j toj dey g o ts dzdz®Ys s a3 @ &
WJotcOdzw 2015, [ sMCo O, t simdw) ; 4 5o
dimssydzd S s Mddemr teslstcsdzdztse 5 i3 daj 2 devie ts @4
[smMCo 0O, (BMMdwY),; stojhOddj f(t JIhfsd
fMd dzr etslstots dzdzts 6 s (ffn dditAsup ] QiAAdy” ~oi JrfddsjdaHiySd: & 2 W7
4 OdK kIsjteBlztee, dwilsOter 2 thBidanjalCantetenceriHighy fnd w
ResolutionX-Ray Diffraction andimaging(XTOP2014) (1419 Mmj dzlsw B tgW
] toj dzts B dz o § OdefdzdzOte\ tc O dzyd v ) ; VI Owdij >
Ctsda? Jtoj dzydw c¢csddad sSdG O d dEd ~OdedL d3 € toc
WBted30 MOBststc e Odzd L iy dd sode™h j2Adsled0 é R a2@dzts

)b d&zdS:OUds] tjLbd kOO dhmidj Hsse Od

HdMMJ elsOyde psdfdgd  BHW B dzd C Oyd2, 2dtL
SfkBdzdltseo Od o tojyjdet dqiolzj osr 7 dzOkz ydz R
ulstclzC oz tet®B i | oz H d fip figf jiidnlg Gsdsddy:d v Mtsmistsd |
hjMmisd 6 dzOo, oroesuHtte d MdMEO ydlsdtelzj
s fmils O BVjldste Pz o € dtJ @Y MBABO sOB d&zdy d M
dzd Is § te O 16505120 d Ry dzts © O dzd 2 .
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1 ol @.fBLBSI dZdlsj tOlskzter

1L vy fuoAryf ¢sl i

Il dzOfmlstswh j2 6 dz@s) St jciOgs®G9 dzjfds e v h
LOHOY MistekzC st dsDD)sdetgdstdscdigstp d § SH A tSH TS
MistczC Iskzter BOC sl@sdz) Sdz fif | O A.GEALIE dO
sOC Y] OB, f§tsmowh jdzdzr = dMmMmdzj H 59 Odzd
9 OMksotstcOr dz20 ROYOdzr e 0L @ dd S ted Mk

l t OL Hlj4dzff ted o SH d Is W s dmoOdzd J tcj L zdz
f sfmewh j dzdz" ~ o dzd W dzd Isj B j Ozt , ¢ s
HsSBOo dzj dzgd vV tOL dzd ydz' = dtsdztse dzO f tetsy jdinf
ftesogzhg dz . yljLdz ¥j dgd % Odzd L d3ts® Cted 6k
ftoj HiMiE@Y zZvOC Is XN dzflsds Y& d e jc@g sIsC d 3,
ML dzOdlzicEtsc dzetsL d efztg diFpc@d) § OtcOd3j Istcts o
Cted Mils O zBPOQJgOB SIsC d desor n i3 ssH B € o

t OdgePL dz" d3d ©OolststcOdRRd B dzZs ff 5C OL Odats,
tcOMmlso stz B J dz€ O ftcdotsHdIs ¢ o j dzd ygJ ¢
MY stcdzsdtetso Odzgdz" = dL BsdzpEt4d dz B8 jodf Q,ls tsaly i
FCOLOw@ENBEdYy d &BirOddLd dr B ka@dtaz@dzd
fMH | &zOdes dzj MS sdz' C =B diFigls e Glizdstg j dzd X st
SHdsL dZO0ydesets L S jted d3d dzlsOdz! dzse s f tsSHIs¢€

1l sdzt h Ow Yy Oofyls tcOB tsls, dzOf tc ©o dzj dzdz' =~
dzO Yy O dz! dats 2 MisOHdd ¢ todmlsOdzfizd L OMYdts(dz’ L B
dzd L s dflz. € iz tc d(idets EggWhite2LysOzyme, HEWL)5]. 1 fe w L d
L Isdedsdzr h Ow yOMmis! o d s d @ ddiZR O telip j H
dmf sdz L B © dzdpdd@® yJ Mlso j dBSH ] dz' desets B j &z

10 ftesyjmMm CtodmMisOdzdzdL Oydd HOBGOWRY B
BjdZzS sotsets tOMmlse stcO, dzets d GSCtelzy jddj ¢
ZOof teddg s Mistcz C sk tod tots o O dzdzlz s B 1 © @ Pugiaizts fiplk
ssdz S5 dimMmdzj Hise Ols! d ts{ HJdi' dgjCdsj! dadiwj dats d3
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Bj &St Htod CtoedfmlsOdglRdsr O ydfidn O dalgts d3d € tsdf f
dimy sdz' L 59 Odzed j-d34 n OdE]QElE as BB HJ dzd .
Yyjdzj dzOf tcOo dzj dzdets  GMtsL dzOdzdes t©€cOL tcOB
f sz yd dedw bEf stewHtYJ dzdz" = B J entse'j n sy didip
sOCda f 6dnthddy 1 oddzdfiad v BCtelkzy jddw tcOMm
st OdzdL Oydd Ef stow H sy j szdaief OrlzddAfistedeitis) dgd
BJj dzC¢ so ' n ffdgif detefl L tholr jOcddet dfsdic tdsoj fifCds2dzts ¢ f
dzj dzc 3 cso ME B2 o9 0Odzedzy 2O Y dHEC M, kOS
l 1 OL H1j5drjOdz BBL St tOB MBI, Ofdy fipairtziyjj dial]
Ef stcewHtsyjdedzr » BjdzCBsor n fdzjdetsS d dMmimd
stse s 9 dzd BIBERE js IsOH) dzjif dititsaiztz | jfiatizc dfz tc ts o fi)
Bsdesmdzsj o d dMMmdzj Hise Odzed s dzcifsg IsAglBdc z C sz to T
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12. 0t srR R wutuvsvuLtldCc JRJJILIRC

1.21. 1 j dz2€d d¢ ydrd Wz dz

1 jdz6d or ftsdzdgv s lIs Btsdzr W ddzgMmlseats L OH Oy,
ydLdel M stse desfls d Cdzj ¢, sBj Mt Jjyudoe
osMftesdLotsHMIsoa O Cdzj ssC, §jtoj HOYd ddaWt
MistesdlIlsj dz dzr d@3 BBOIjtedOdzsdz C dzj s€ (.

[ sdzj € &z dzO Bj dzz®j s teffsits®o  tsdzd d3] tc,
OBddzesS dMdzslsdzr 7 MsOStce, KOS k@S &so O
Y4 ! g3 4 Is kded ¢ Odz! dzlz ¥ f i@z dzte ©Ods ) diAs |
sMsObStse. (kO yjf! d&ddlb ~di3duiméd
ColstsBSBBHYIS tOL dzstsBteOL dz' j] BHEEBOG Y Odich
Ry, ..., Ru.

-NH-CH-CO-NH-CH-CO0- ... -NH-CH-CO-

| | |
1281 Fg En

vslzh jMmsokzjls 20 mMdseodz » Odi3ddetsS dmdzisls
BjdStots?2 yjtfd SCtsHdwkzjlsmw ¢ j dzOdd. [ H da
qdzscHO ko jdzdydoe Ojls tcOLsdetistsi)tc Ol gjts, O dpd d
BJjdSd oCds yoOs smvw i @&Odz" jj sty $ liz s, d
dzz € dzj slsdH T, WicOc d3j dals T dzlz C dzj Jdzso ™ = Qo
Ctso Odzjf tzld fgts j H chdzMssfldefijwH j dzj dedz’ &8 s ts U © @ &gl
d fteshists My wEiW e jsBeddt 2 ([ 4 Sydw 1) .

AdJg+r BJAdEO 9 jet WEdSydqsdoOd: dsdiz Mt
sBiOL 5d3. 1 @H @ gedid) Vdzdzts ) s ¢ Mistetsj dedw B § dz&
ofjtear j B dzZ@dH tf SOazQe0zd ¢ § &t dgts Efdiik® s dz’
Cted Mis OdzdzOr S OYHT 2 Ols tqdgj LiEdytjts 2eds j diydepimj
CttstoH d dzOIs T

1 jdz¢d disekls c¢ydls!: e o yd@a dzd a dfsdis d3s |
BlstcO) O sw dz@ @thte ddgietz & Istgfeds : d3j dz' NiJs j alys H
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dzj o s sczdzd d3j j tOLtr 9 dBsh d' i@ otSHISESH dz
sj &3 yjdedei j Hdzw BJZCEO 1Isd Mewrd (0O c
B ZCsoats? disdzy Skdzr ) Eyisj dzgO tcg Gz gz p d ez
B j &C1[P

v OCdd3 t5Btefos el d L dzj dzde" figls tdAshpdgtdsofipiiskodidf 2 ¢
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crBtod dzd jodizl § BB tcOL jz ¥ (sc tsjcde@lslidz” d - Mls
tcjoekzdwtecdzO d YBHHjteydoOJjlsMmw o tMmdetsoe dats
yd v dqd

[JBBBtcOdipdzEd c¢cydoeklse o d&j ©3BcOdz] , G|
o' Mskzf O Is dL B BZBtOdz o oBHE. | i&BGEJ-C
d WdBtcl gzdze jpalzC iftsC 5 tojokzdzwtedzr d fHtetsh dlisr
dzts OL Bjte 1Isdm tojekzdwicdy » YOMmisji2 56t

IsHtstcOMmiso tsted d3" | , ydoekhdyj ) o SH J C
tcj czdzwtcdzr (tsMmtsBj dadzts dzgj Bz Pdj); dma M
Bj i vyjfd fm MOdBs?2 Mses?2, fduyjd 6
HOdzj € dn fs ydtd, dzs MmMedzdL deh dr mw |
(cdHtotsW B dz2' ») Ctolzf {f , 0] sOC Y J oL Odd
CsW OC IsesiHO dzd

lted o § H jHdpddtg jdzd J S ud de's ) CLE@g@BifEsjzdrs ¢ d3ts
s Mmls s welsdzts BdzudzY to dzts 2 We deBstalfsoa o€ uitedishff|<s20 § tc d d34
d3d ts L[6])ddsd. H

ANzdz2C ydd ditsdzj Czdz BdloO O {dcv didzts | A ddjotc
l MmMewrd M yjd&, drbkyjddy MmMtekzCIlskzter B
dqLiEzyjddd WkEdSydosddtetseo Odzdw Bdtdzsedyud M
BJ&Etso M LOHOddI &3d Mos2MmMlse OB HMzv tcOL
By HdYd dg'OL OB SIS d Gdf)sucEcH@ERGR SRS ozt o i ls
Hdzv ML HOddWw datso Idn dizChplieg =12 frildsote =dggfdCS tafts
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[J2Mlsadj eoMmjn dzj SOteMmilse jdzdzr m o f Ote
dzj ¢ Otemlsoa @ Bdtsdzsedyyj MS ddd BOC¢ tots d3ts
dzj € Otemls & jodedz OIS jsolz j Is  d My fipdzjciz € ¢ @ dzd W- d3ts C
Bd " J dzd, B H J dzd t6 ez E6zP o ) IsdgtOdz ¢ Hf tpfdag 'H 5
i3ts dzj Gdgdder j dzd fno W L Odadzts 2 -dzj O tc Mdgts dz kS Iz dz
ftotsistc OdzfMls o j dzdzts 2 fMlstczC lskzter B j dzC O
2L CsBsdzj Szdzwteds’ j] MsjHddzj dzdv, Clstster
Bsdzj Szdzj d dIMftsdz Ls9aOls: da o COyy mis
(fsmts OSCIdo Olststetse ) HjdzOw 1 Isd MmisjHdd
ftcjf OcOlstso .

stesdsy W OttdzsOyj o lsd Chufls te tf §) 5tz 1 5 SBNjdefre o
cOLo dIlsdw fMtej Hlse L Oh dlIs fnj &z MEBsABL
Bdlsj ngsi®dE dstf toj Hj dzj dedv Misiflz GOk 81 Is¥ ) te
sjrdsdzsed?2, ftsLotsdvehdn mizh jmise j dzdzts |
BJCtoststed Oded L 'dgfcd , dz@GEaOd'OE j 2 + W W j CIsd 9o dafs

RMidzj Hs9 Odzd W MistezC slzter BOC s dzj € |
sjrdesdzse d?2 G j desdsdetsed s toj HOC 16 d @ tzd @tzd "zt
Mej HMlses HJdOGdtsMIsdSd L OB tsdzj 9 Qdzd 2 fyjj das
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cskteyOlstsoamMCd?2 ddzmMisdlskzd & deffjls fglBlf § H f3dzdzy
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C dL g dzgj dzdé CdeW sted3OYydd BJ &ZEO dqdzd j Gt

] tod ftodctsilstse dzj dzd d ttOMmlse Sctso H dzw
Cted Mils Odzdzd L Oy diap M I8y MHOERS Isg) O kOSYJ H
dimimdzi H s Odzd v o dzd W dzd W slsH j dzv dz" n f Ote
CtedMlsOdzdzdL Oyd d, CttO2 dzj 9 Oy de" d3 B dzts
f OcOd3] stetso . H L Ists2 yJ dz! ¢ B' d&zO tsliste
ftcdetslsso dzj dzgdw tcOMmlso stetso, dMme dzg yoOs h Ow
Mz yO2dzr = fteddid My 2.

] SHEtSIsts9 S O B IZW ji tzvizts ¢ tslaiftyy @ fislOdntiste G i¢ spY  dz

f sz W) ded v defOfpisusdsosias eftadatis 04 [ dzO Gaydj2ls O Is dz'
BLWA ©OMmlsosts (Mpwass g§lhj htedcslsso dz
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d My sdz' i)'Hg Qdedflzd O Wotheztiz ¢ 52 Mis§ § MibEGQ, yd f
Millipore, 18 [ d3L frifdgleds W YQWeztH( IsW 3 j dztso SH BtctSH dzOW
HJ 2 Is jWajdtevdiinj Chemical(15f [ d3L)frpdistsis o | Is fipB o4 .d&dSs , ff
dmf sdz L soOdzedd Iswy j dzts?2 o tSHT .

r dzv f tsdzizy jedizdfivj 00 5B iRz iz sBO § Bz, i t
f s OB dzd ydz' d3d uBEHzE2[d3 tcOMiIso St O dzj HW dets?2 Iz
(CHsCOOH), B dz H tsBfiotdigiodg sfise k8 hpH2ts BH @ dgdetsGiziz
tcOMiso stc® Isted ¢ d H tc OEOWNg*BHEAD) Is &Y oty te dHve | (i Gk
6131904 ) , O 'LdBdsp BdARORE SH '™ d MY 5 dz! CLidAg s 2ls dp
Mz yOJ .

1 0§ d o fMmj &Mintspd B ofpgvipfdichipl L tooj Crpltijleds
Toledod MMy J ydOdz' ddmzve dz®g h do Odedw . [ BN O3
fesigsh s 8 &jtedetse s yYyqddzd dzn O, 1T i Mt sidzj d3tsk O
¢ Odzd B tots 9 O dzdzts 2 Qo lstsdBOIsd yj MG ts2 fdqfjIs¢
Eppendorf Hts 1000 o3¢ dz) .

1 sfydzj ff ted casAsiyfotslnts jdzd@ dzif s dzts 1 d Al delgd Sz (dBj
Ud @3 L O o) ey s dz! Lo psld @daipvy ) dzdzse s e @Mis o
i §sikphRfistt® Nn  CMHIGAE BHdglipdzj H 50 Odzd ¥
zdL syd B30, O OS] H dzw i sdzlz ydJ dzd v ¢
or tcOh do Odaeq v C tod Mmls @ fiptfizts dxizfiy dsdzL Dty efiziz @ tc O
i 5 dzlz Y jtlifce PO pdes s B s O3

1 2% j tedzr 2 1 tdsOifipldsatiy to sOtdGp ts telfd IdAdalzts p@ W In Ols §
HsMly@ziglr dzj sB - SHJ BB A3  t5Bd 4 RIFJ dzddzOdz 2 fiisltats ozt
HOddz dgj 2fhtgtwas) H j dad W 1 Sy Jted d3d dzlsts o d 1
dzdL syd &30

] BH G 5 detamfs@ dedeltstovdd d§Oc d fls O dzdzd L Oy d. & dedtz" -
fticdetslsso dzj dzgdw tc Offiig§ ts tzEwisyifoids stagzf RO ddzd L t
Ctcddzse i HE Wy  WSigmaildrich (CAS # 12656883 ) BJlL
HisY sdzdzd Is j dz! dztsC20O ygidlsiplsi ¢ disiffOsdd! IsL] v O dzd ) -
mMtsdgd o MtsC d d3 € dzON@(EASH A4 HhAsSiHelicon); KCI (CASH

104



7447-40-7, abcrGmbH); LICl ( v 6093751283, [ O9 jtcdzO wlstets?
CoChL (CASH 7792131, Alta Aesal; NiCl, (CASH 779120-0, Alta Aesal); CuCh
(CASH 744394, AcrosOrganics); Kl (CAS# 613190i 4, Helicon)

t OMmMlseo sde® © B BMOHdIsj dzv W ddz' Istetse Odzd

hftedyjora Wddzr stese Mil Il ex M t©OL d&3] totsdz
yj dzZstcdWzecdeso Odzd o Isjyjdedy 10 dBddelzls i
RL dzOyOdz' dzts ofmjJ Csi3f sdaj dzls* Cted Mils OcC

fted G sistsoffoag ez " j Mfztizdzd) § dzls tc Oy dSHALOL B O grdsdzd f
dzj sB R BHJ BiBS2 . S s dzls te ts dz C sdzy | dezlisthy®@\ aidnls &
gL o3 B fpff j CIstcs o f 56 dztsh j dzd W dzCOdzds H dzifQiz
M &St s@ELHEY 000 ( Var i ad dddagobripp@)0 Germp
Scientific, dwz¢).

1 sHEBBIsss SO O KERICotc d fls Odzdzd L Oy d ts dadh
r dzv ftcdeslstso dzj dgdw &K@MIE ¢t s ® dAfiAd 5 1© )y o dz@ac
d M sdz'iw s 0 © gfdtls O dZCAS# 39456001-6, AppChem) B j L
Hisf sdzdzd Isj dz! dets?2 tsydmlis € d, i tsiFiple) 27 &2yd40 4 dzO W

Il C€Oyd mMlse j tMOH Jfipgf dzgz? ¥ @ 1) § @ dgelzis dHOO dz(] C
2, Fisher Scientific)dzd Istc Ols dzOIs tc (-99-4,(SigrAa8ldrichy. 6 3 dzts € ¢
sMOH qisQ figds o figts W dbdf T2is-B ZW j tc 8 (CAS# 7786-1, Sigma
Al drich), fticdeslstse dzj dzdzsds M d fjMillipae, L S5 9
18f [ d3L)m d3

] SHEtSlss9 C O tcOMmlso stetse b Pydits dadia & dz@c O
[ &2 ftedetslstsodz dzdvw tcOmMlso steso Isj teditsdzd L «
d M & dhudspdddi dzdzr 2 Is CASH;80@ATE- 3 Sigm4Aldrich) B j L
Histf sdzded Isj dz des?2 tsydfmls¢ d.

1 d&zsC tclso Stsvdag ydzts?2 € sdzyJ dzls tf \g@Hd 5
Ol spdetslstse dzj dzdzs gz 1 d i s dz (Mittipoi®,dzd j
18f { 3Lb).ds 1 € Oyd Miss jpz diftiyey &fF$ | de"O M, )ESe,

105



(CAS # 778320-2, SigmaAldrich) o Uris-a W j 6] (7-86ASCAS# 7
1185-531, te,SigrBaAl8rich).

t Omlso tster fHotsISlg JueaBs dzd L 20 d Mtsslse j Is
f sHo j tcc Odzd iy wWddz! IsteOydd d yJ destedWw zcd
tcOMmlso stets o dZzdL syddkzO sBtcOL 503. s OS¢ Y J,
tcOMmiso sEPEN j Mils o dzv dzipw f smtcj HMIso ts5d3 tc J
dmMfsdz! LsoaOdzedj oz 9" h jECOL Odzdlzetse 5 tsSB Stz H T

[ MtsB | defiaisinds | IsBstd ALy tdss  tcOMmiso stetso  H dzw 4
T sHMMdzj H 59 Odzd 2B | WwOdgs!e tsHe@dd B30 W i i 2 da
(V) ofMd ¢H O MYfdesiste fddff'inf sdz! L s Oded J &3 ¢
HisB Oo dzj dad W twc®MB i Pz®B)] 2§ OC sdzyj dzlstc Oy d d
Bj &z O f HfARdls jtafifso stc o bHeOSdY n Nisd
EyQssS zOH O o to @ iQipidniciiis g sz ste Giglss stc O fifitc & o
qL ) i@z | v dad Wdzwmlds Bl dstiocd] dyfidsdz] M5S0 O ¢
COMso SO Bj &S @ fyj tehOa kiygk@dgd™ fdd dzo:-
f tots o S tofj Wit twOMse SO BMOHdIS] &v o

vOCdd3 BBKOL 5, Y Bgi-C Mty cplRsPaAsj B r dzC
f teHs lsiag edlz© M J ted W Mmdzy Hizg B = d -tegOemfifstfa tisdgtisa

1) BkY | tody 2 otc Qifjlswsids H(] B d3 B j dB3j 1 55,
yj dzsted ¥ 2y dzz ¢ d fdeiBE{Hetke 5 ), Bl B 'ZDic @
My j ed gpsdglsted Gdzd3j e s dz' dzz® W yj 29z

2) SBEOL jy (dddte@nEe ek L iy EnpEm dstc O
(HiscESd SHESsBEOdEdr 2 ©OMssste B &z O,
ftojorhOsh j2 MOBzY o' MEC k¢ SdEdmyfisiEo
LCMYf jicoa3] kBB L @1 G BOLBor" 2 tOMIso s 6 C
stej BEGEIEY] dEsteOydd Hd&Y COyHBES Cdlijls

3y sBtOL Jy (ddzd O Oosgod fiptg ay ) |
Ctsdzyj delstcOyd j 2 .

IS OoxdBist MY j tgd dfjedelsO d M dz# yJ ded § &3 d mpdzj
sjteisddL ddz0, cH] ftyjHbktO fBHESISEOHC
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slsdj yOdtsie ™ dcOfigH BBz 2z ©OMNE 8 O & § d
cOMmso Stk B jcOMBEBs® M@K dIsj v do wiPlts
BEUWQKEOC Y j o f tdts(iahyd df sl yj ded™ S Btzgtets
fsHCEEBBY P Ofifosier j 6 Ok Wdd swoydd,
¢ ts dzls te 5 oz Ctsdzyj dzelste Oy d B j dz€ O sk
My jydoddL detse Odzdz’ 7, M@ gzO tzfstsif dstiAstssnj s jo s & ¢
&qL sy d B0

24.fruvfr3z rRuedfrrflorrRc vutusvut3 towulft L) ur[s

241. [ Odeskzc dzso 5] twOMMj wdzdj toj dzlsc j datse MC t

RMMdzj Hise Odad W tcOMmlso Btets o BJ dz€ ts 9o dz4 Is
tcj dzlsc J detso ME tsE 5, fd den o5 ls to 5 dzdzts Gotds H dff dzdizlz
dmMfsdz! L s Odzdj d3 tcOL dz" » BEMSOdZsea s d dMml

1/ OBtstcOls 5t dzOW toj dzlsc j dztso MG OW ( AlgfRILC
cstedMmMsOdzazsc e OV dW dt b sbbsfzhO©e O) p1, RS

fTeoddemteslstotsdzdz” | MlsOdzydd [ RrRse#RrR d 1 df
ddzmlsdlskzlsé, ssul1 R, [BMSTo0O);

Todden totsls tc tHaigdp@ W2 BiYIB@ osaxs ( ESREQdzy &Y

142 stesdzdzOW MlsOdzydwy [ J riedd@r, [ B
sB dzOMmis* ) .

l totso tsH d dzts iy ! dMmimdzj Hse Odzd §j dL d3j dzj ded v
SMOHdIsj dzj &3 Hdzw t©OLdgr = EmMdzsed2/ MMisOs
ftocsotsHddzdm: MmdzjHlkzehdj dL d3j tej dad v :

-tejedMmMstcOydw BOdzskze dseo ses t©OMMJ W ded v

-tejedMmMstcOydw HBOdEsEzecdseo s s ttOmMMmj W dzad "

(9" ydlsodzd ¢€0¢ Wtsdz fted tsBtOBtSISC ] HOC

-9 COyd Mo jtoj Gy dglisticty dets 9 O dzts fn) - BO sz ¢

cOMsostce® B &ZEO BJL GMOHJIS] dzv .
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t Oflse ster H dzW H Odzdz" n dL d3j tod dzd 2 i ts
s dMOdzdets?2 28 { OL H j dzj

rodzj§ Ytedotsndbmw sfdmodd tMmdse ojl
sBtcOL Yytso, tej OdzdL Oydd + MY jteddzj delstse,
f szl yj igdzrd M sdz? L soa Odzdj &3 o' h jEC OL Odzdz” ~
tcjdalse jdeso MO sets L dizzyjdedw, wR d dzj 2Istet

[dbBwif/[uin

[ Ok e dse 5] it @fshyjj “edpdigls dats j W WL d
Bsdsn s BOId Ui MSdn tjddscj dzso MS d R dzkz uJ
Y0 dz0 Of jtedsHdyujmMSdn WdakSkkzoydwsn !
(ZOfted dgj ts, §tod dz0dzd Ufidzjd3d.S etsf st o Iso j

sOlsd &z0 BOdskc dso sEts wOMMjwddy, ¢ OG
GjLbd sOtd ddasjthjtejdydd dzyj?2, Cdj

lted Isdfduyde = Hd&zddzOr otsdzdz d L dzlz yj dzd v
BOkske &so 5] tOMMiwdedj et Lisoztietzy j s O L i fil
jHddedy HEBs dzj MSsd Sdr Ml dz db®2eBAE.Is to s

Razls j el j 6] deayd s dzgdz@OY C Oelsd d&zO0 t©OMmMj v d
Bdzsy j Mlso O oktsteduydsy & St¢jto] dlsdets O  »
sls HEkZeO 5 YOLjd O6GRfEalskH slsdddo| d
ftesmistcOdemise j dedesc s twOMYtej Hj dzj ded v 4 dzj !
fMlstekzClskter tw©Bi jCO, d SftjHjdvsls ¥
COMMjN &Y OdOddL Stltts? f§oLosdYjl
qdzj tydd J GBROHHEEEERdEE Y YOnsdy o sdsH C
tOMytejHjdjdd] 5 ©LOLBJLOR o §sddudmy

[istsH GtjHjdddy fMbekzSkkzttd 7 § OO
MmdMmlsj B0~ d ©wWOMftejHjdjddy (5 ©BOLAGJIE
fsdzdrdmny J tefds ifdzpdAus jdD ~d301s § BOsdyd M 2

108



qLBjtojded?2 bedssts? LOsdmddsmisd dddsj o
ojdzscj desomMSsats dLdzzyj ddY ftod §toso sy H

Wanyuenue CU, Kl S
HENTPOHbI KO |

/\/\/vv\/\/-»! .

PacTBop Genka

BoccraHoBnexHue

thopmMel U pazmepa
l KapTtuHa paccesHus I BroMoneKy bl

{ dERiunj BO BOskzedsossets + CMf jtod d3j dals (

| HKoT | 5 dzdztooj AKX St@p/ /

Sil j ¢ lsctot) ) jsw dzd ky, s =4psing//;
it RlI Jdzr 2 tfjzaglsE | depgigE st ictsdzdzsets dL dzlz yJ
[T Bdzsr tetsd3OIsste ( Bsdets S e MiIsOdzdz, L J t6§ Odzt
JT{BtOL Yy, dO fJtetsMme jls;
rirdlsj ShisB®isqd yj M Ov COtwlsddz® ddzlsj dzifd o dzts
RMssydzd ¢ dBsdesntetsdBOIsd yj MEsets dL dzlzyj ded v
U to Iz {/€a®,077 0,2 dzd3)
b d dzr tc AsaOB83z 1 dzc3)
Ut dztsipjr2jls A i 5 dzd3)

{ Mdzts o * B IssHO dBOds ke dif o ) Efdzd fictOdndk)jj dzjd
gL diztsy jdz" o tWH] dzOkzydd6 24 3B0HBMls d B datsc

[ibtH t©OMYjkO ddasj dzido desfylsd B3O dzts
Bhesc S i sdzj dals dets?2 Y sdzdH MY j emdes?2 Mg
[ Oktskz ¢ d&ztso 5§ 6OMmMmj v dzd j sl fdsj md, 1
Bj oL OddissH j2Msokshdr Codkfsdaj dzlsso, f t
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fOyd Odz! dz' = d dzls § dzMmd elB)s ) Istj [Rd d3de O g d3fdzs
oLOjh jdaiOHdztyytsfr tsBIViEdgdzr d3 H tsdzv o3

K
L0i(s) = D Vil (s), (2.1)

k=1

G HKT Yd Mdzts  § tssy4fs dzfdiiztgis H iz dz2 o j € Is f5 16 Dz dt©dg i
6 OMMj vodid W dzd 20 o tsdzdz . ) 5H C 5B sdzj dalst
fsHEOLEK] o0l MmdMmlsj &k yOmlsdy ©HJd&OS
COL Bj tOdB MsedOMdts L OHOddsdkz 0dz0ddlsd
Cshtstesets dzj sBRsH]®E dO2d. }td Of ke
Mtstlse j IsflspLjodjdiss dets 2 daste B tetso Odzdzs 2 ( dals §
i(sR ( &0f i(0)=1) d dels § dzfd o dats i Isk-¢ ts te Gyl i,
SftjHjdvjlshMy Moslsdsh j ddj &

() = Tul®)| Nu(R) v (RAP LRI ii(s, RIS, ()dR (22
0

GHUR) T WEkdC ydvw wOmyfted HJ dzj BN W & ideeRDL o3
SEBL &ZOYOsls ©OMMjdoOshd2 SCsdswOfls (0
f deslsdasmls: &  yOfmsdyr d fjrds?2 1§ dsls
st BOdkdL 5o Odzdzzs  d dzls j dzd o dzsfyls: twOMmMmj w
COHJERMEE | MstezClsktedr 2 W OC st yOsdisdE
ddzlsj teW j toj deyd® o fwugwBozdy QdzdfOMY 6§ &z a@j d
SCOL"T 908 sMw BEdjj &ROCHEYHM &, jhdd Jf
Wl dzC DEREENKRVCR) . 1 S Oyj flsej OdzOdzd D4R ] B S ¢
HOdzdzs 2 OB IS GONE v jsadidlidsoz & ds f ) H |
fted Hdzd &3 L OL d3J te ts A3 Rk de Ot t5 dzbisdBE  dgt©dn Isag

TaY = OV Yav, = SFL T b @Y
B RN Yoo 3(a+ 1)001 Yoo
Vo 2
a= —— 1 (2.3

3 Yo

110



] COyjfMme] WsttkW OSkswd dhitsd Lo C
tOMmMmj wddv b MitjteduRyMEdsIsuoOdisty" jedadivd
LOHOY tsCOLOdZO, ylsts fteddsj dzgj dedj MW J ted
SfdmoOded™ wWOMMJwddw d sl dzj OR] BHUE MK g~
tcOHdEMO 1 Codo Odzj dzls dats 2 (s eI j &Blz) g]
fcOCIdSj Hisfls Ols ts Y dzts BdzdL € d G 30}
dzj SH detstotsH datsfiyls j 2 ) HisMIs Ols tsydzts h Jiets €
MW jedudesmlsd. ABtedkzd Hdbv ¥ olgddg Cdsdofors)s
"stedsr ftddqnjdd o |

tdhdddy LOHOU] W Ry RIXOTHY stePtzls ¢ &
&3 dzd B3 L Oy d d d£j et Hizg Q Isizfs\@ dats 6 s WkdzC yd tsdz
tOL ttOB 5ls O dzdzts 2 f tots ¢ to O gA3" POL YMI X, s
BsHdWdydtetse Odedz s o j efd® ftosctcOBE ©Of
tcOL i3j tOd3 MI XTURE, MmotBtsHdts HBMiskY dzlz
377 . [ ddzd B ¥ B 2y 3 &@Odz dd3j jIs o dH

il
! & 18 %8 BL kv v
k= 1,K é
T Y= |=-._ v S, —, —, - (2.4

GHN T udfmdzs Sy Jteddj despdz’ edg’ figtso BB Y jWh iz C
teOMMmMydls™ 9 O] &ZOW gL Me dzOy § dzdz" = 1 ¢ Mt
ftcj HdzOL dzOyj dzdzOVW Hdzw My j ddwY HJdOBd uJ
ftejHjdse, tBifMfjuyde O "drn f§tdzzyjddj O
tOmMMmJ Wdzdv ot oM ds o lOBMsEsdy HdNG fsEz'liRdsje O
SftejHjdjddts fklsjd tjhjddw dsHjd d -
fydziz WpQ@u.ls © dzdztsy d Is g dzt ,  M6eepd "(OSCITf2) teStelz] ec
HOdzdzr § tcOffHw ddddvdels jddzind o dztsmils! twOMMJ W dac
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B sBHBER dOddj d hdr Co9OHtOItse, tOMMyd!
o' ydmadzj ded j & S tedlsj@4." Idotezydigdls O § s5d
Hisdzd OdzOdzdIisdud MECdn o @RPY 6J Hfjndz] T QW Wed
ZC@add j or hj.

l tesctcOBRO ORTLGPMERf[sd Lkzjls o € Oyd Ml
sSO¢ dz2OL " 9O BB 2 dzOBtstc WS hBZW OC Iststietse €
tcOmMmjwdedw s BOCwsBsdz] SEdz d dr OcGt] ¢C
d { S jted d3j dzls Odz! dzlz & Ctcdolzs tcOMMmJ W dad v
stedlsjtedjd3 SOUJMmlsoaO tjhjddy Mdhlsj
dzj ow L €d:

(2.9

GHjs) UMmlse jlsMisekzs h j MlsOdH Otelsdz j tsls!
OLlI GOMER HOjls o o] dg® YOuE iplds L dzOyj dzd v
Bsdzj Cbdv teder & BOMM COYHE2 € tsdif tsdzj dals j
94 dzd yddz BSHLEEY 9 S ItstcO® tcOMMmj W dad W d
ftededdy jddY. )} tcctORBO Lotk jlk {ts,
tOo dztso j Mdz' FOLIgaABEMdsdzdcsdsj eso B j &S 50,
tcOLtjh jddw Ctbktster 7 dLo jMmsdzO ddzd jj Bt

[ jssH BOdLSkcdss et twOMMmjwddw o teddj
mdmlsj d3.

J f dzlz tp@Zs H i f=ifriadifidis i} ds O MIs o lsjcdzCits a3y Is s H
BOLESEE &t S5¢ 5L 8@ j Usdzd e s j Misd fdzj Hizs h ¢
-SftcjHjdjdd] Wstdr Bsdzj Sedz d dr od
ORqdzs S dMztsls dets?2 f sfydzj Hiso Olsj dz desfls g
tcOLtejMjgy 5
ststetej Cydw CtedMmlsOdzdzd ydi MSdr MbtekzCIskzte
[ftejrnjdjddj didLojMmsd:;: %Ywocd] dsto
IsLdyddedtecso Odzdj HBd3j detseo d WicOG d3j dak
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1l sdzdHd My j tefndem iz fipd mis ji dyS tso , dz@zRsar® gk iz
-{ftejHjdzj dad j MstczClskzter Codi3f tsdzj dzlstso
WOCktstetsa ) ff ®dzPrizd istfcjsts mdzts Mis d d 5 ls dzts
Cdif sdz dzlstso

l eisdL otsd dg S tsdzH j dzfid tz® ez® Gztzthy ts Lfgfols |
OL tetsL sdzd, Gtsdzdd3j ter, M dzOor ; hBjL sy sted f
-l tevw b H ] dzdtcso Odedy o dzkzlstej dzdzj 2 Mistelz€
yomlsdydets kf stewHtsyj dzdz’ = dBdzsesW OL dgr = M
Ldzj B3 dzstse  (-dg@fodp € wwezy tedmsOMY o H J dzj dzd § ,
WOLBer" 2 MMmlsQe, &YW OLd j cteOdedyr ),

[ B d&zOMmiIsd { t3Pdizisdzpalak tsc st e Dl ndz™ dedgk™ ) 1§ (
- Bl jdE®@fjftejH]jdjddY oMM deOshda dats
dLtslstetsf dz" = HIMY jtemdz" = MdMmMlsj ZOR tOL dzqd
C dzOMmisj tor HiWJjSltse ) dB3ts dzts € to d Mflsd@@zEdD—
dzj sHdestocsH detsisd o Misj CdzOGr d Is. H. ) ;
-teOMftej HY e dBA'O B stcOdZ fMddz des o' IsW dzlz
f dzsMC dr dOdestsBtcOL 50 Odzgd?2 S OC o MdzEyoj
nOBlsdud Mé¢dns MdMmisj 3O~ ;

- WekdSydd twOMftejHjdjddy d t©OHdLEM"
dzj sSHdetstosH dzsfis j 2 o CtdzgH j deifdtotse Odade” = Mc
- kHjdz dzz® f dztsh OH ! GteOdzd y” tcOL H j dzO
B Y WOLdts?2 ctOdzdyr © HobkaWOLd -~ MdMmisy c
-f OOz IsteT odzzIstej dzdzj 2 @ MlstckzCIlskzter ( to
ssdzh ddzO0 d3j ¥ W OL dz' = CtcOdzedy, iz ¥ H Quzf 3 )
CtsdzH j dzld tc s @ Odzdz’ ~ tcOL Zf steWw H sy dadz” R
ftesdL o sdz! dgr = mMdMmlsj 3 fklsjdz (oW BsE
ftesMistcOdzMmise j degdetse s tcOMf toj Hj dzj ded W 1 dztsisc
-9 MmMizeyOj dLtslstetsfde = dsdesH MY J temdz -
tOMmy toj H jfdsj dElQLk] tOd3 tWOMMJ do O "M dn dzj St
BOSC Md 3ZOdz! dgr 2 tw©WOL Bt yYyomsdy ddzd ¢ tstc;
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f dzsh OH:  do o jteodtsiisd, Wistdk -1dz6 dasys
BOC Md BOd descts ©OL dBj 0.

-t OMmMMmd wddd Isifdztser’ n daj 2 ptizthtzesd B
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GjSCMOgjteso d BSClsORjteses dzdL syd 3O { sdzk
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Jod HOd dgj2h jd&5 My Olsdd Eedsfdsw

Zdzj dz' " O Ismw , Yyls ts ftcdosHdIs ¢ o B L dac
oLOdo@sHj2MsadwY, O d@odshdazsZdijzsj-~ticgB
NdHS gl d

it OL dzd yoels, s CtO2dzj 2 d3j tog , Ho O X d
Cazommdw ds ¢4 d Yo oo 5§ NdHS B el sv d
~nOtcOCIsjtedLEzs M jifmw BdZjJ o' MsCt2 My dds
NdHS BMIs! & | ZOL " 90t Is twOMlsw dzlzlsts?2 Y dHE
d3ts dzts ) dzts 2 fjtojrtHdIs otd2)glsstz®) ' ofPy M¥s
CtsdzH j dzd tets @ Odzdzr o3, ftecd {13 LOadmd disf
nOtcOCIsjtc, O MYddOj BsMis! FtOCIsdyj MEd t

[ Odz'"dgij? Y tsHyOldd fitejotsHdls Bsddmdts
f sHBB dats § Hozdzj tedes sz € tod fyls O dzdzlz . g dd3
fsiisswdedz®  Bd&dLSO § MYy dkOj dsMmisd Iso j-
Ef OCsoClk RotMmistsa, Ctlstster j Isj st s ac diBl
sB d&zOMisd dJLtslsjtedse HBts dzzdzj otsets HOo dzj dz
Mtsslse jIsfiso tso Ols f dzsh OH d dzO Bsdzj € z dz
f dzslsdzsztf OC s Odzdzesec s Mdzs v .

1 O6¢tsdzj y, JMmdzd GJesHsdydls! My ddiOls!
Msmistswdad j € tsdzdae©Odf MBY ts t¢f teH[ts USdDIO=E| | 0 OL to
dZzOff sdzL O Is Htokze dO HEkZEO, BWKOLEWY &Y

I'drn dLtlsjteds™ My Olsdwy &Bsyjls Mmih jmisej
Bsdzj Cdz dIsdetsmazsw . [ dzv dgj S slstster 7 o j M jf
Msmistsw ddv KMt jsBEEodps Jd3jfy HEz ded &3 .  wkzh j
dLtslsjted3r My Oldw BCOLM90Ojls MsMmlsOe d fr
dL tsls j todir My Olsdw sy des MHj dzOIs ftejHO
Bsdzj Cdz 9 Bsdsdzs], ftejH]jddls! ffiksddiC
fjtoj dasmMO dzO0O Iseo jtcHEZz® T oHEZsYCE d Hts.
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B dsMdzH2P)(, ftod bt Mdsd §shdHss
f sHdiztY CE.

Metog JleHurmiopa-bnogxerr
Mertoa Nlenrmiopa-Wed dpepa

Bhod0S i Thaedl Mibbddiibssbi

t dER9T v n j B3O  Jtoj dzMO Bsdesmdzsw dzO Iso j 1
[ 4 dec 3o dBtOH 3 j Isls;  B) [ Jzl5itVHY j[tgjQdec d3® tc O
Jtedj dzsOydw dBtsdzj CSdz tSlsdesmdlsj dz! dzts ff t
f sdztsy j ded W (o Mk W OL § d dzd ) 9 SLHE-
f smdzj His9 Olsj dz/ dztHiplgdy Jdr@dWic Qfotomjddi2C d . | O
Bsdzetsmdzts j o 20 fHAsyCk fYHHjtydo O] lsm
sSBOIsdzs?2 MovwLd ojMmMtse I ddzr ¢gjdzr d&3d d ¢ s+
1 sLyd R. [ J dzc d3® to zdj wWjweiste ,C =idaptydzjH Ho. @ o.
BJ dz¢Ctsor n Bsdzj Sz dzj M Jf to 5 H dztdzy ddglg Is ts H fjtcd
fsojtorndetsiisd Y dHEB2 MkeWOLT &ZzO Iso j toH |
[ 4 dzG o JeOW | @) [257] . [ ilsH [z L OCdzs yojl
f SH Azt C 52, tcOMY sdzsy j dzdzts 2 Ctstod L 5dzls O
MW oOLr, COMOE IsMmw Wstcdzd tetso Odzdzts G 5 d3tS ¢
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fiod {lssd &0 §sHdsyS) GRkOjlshy oS dss
(t d2ZR9s).

HtSLHOd] j-zgtf 2l tho B dmsdshdzsjo ¢ OC dsSH J «

tdeswdrdud mMSdd sy mmr, ftesdmatsH W
wodzwe lsfpw € dzsWug B yfisdaddets o Odzedw o fmMjcet
sO¢Cdr fyjmMmhtse HOJIs oL d@dsy desmlis Z 1 tc
zOf tc ©Oo dzj dzdz" 2 fsdm¢ dzj ¢ OtefMmlso . 1 sM¢ 5dz
ftcjJ HMIsOo ( Is COC ddfdHdz 2 BdMdzs?2 Mmts o
dzj 3z tsts@ued®L dz" &3 Isdf Od’Rd B dZ€ B9, HdzWv
CtcO2dzj ddelsjtejmder @3 ftoej HMIsOo dzv jIsfmw oL d
By BBOdz dO Yo jtwrndasmisd Y dHSESBMIsSd d ¢
Emdzse dw A f ted B dzd 3 4 dzdz" ~ ¢ d Milsj Mlse j dzdzr
tcOL dzdydzr = 3 ssHtse, Ylsts fsLeotdzdls dL kzyl
fs MOHdWd ddzd 5 dBjtej otodzj yjdedw tOL

v O¢, fteJ HMsOoadzw e Is ddzlsjteJm dmmdzj H 5!
Zzdf JHdzs e 5 d3ts dzts fipyizfdy'ts - g € dtgdgrIs & 3 . Afigfils ts = t
NddzjLtsMisH jtoy O d 2 o sHEStOMIse sted d3r 2 B J
dzj MC sdz! €5 Wikd yd?. H S H dats 2 fmis stc s dz
odzzlstcd € dzj stsydese s H' 2 Odzd W, f smMC sdzr €
SHdts! dzj Clstesdzdzsdzge oL O d3tsH § 2 o dfifo, w L dadk
VMt sdzdf dHisd3 d3d Is s 5 dzH © G © dzd dztz@ § ffzEz85 G Ot
Cdzt yjoke totsdz 9 LOfEMEC] fJtesyj MMOi L Of
Of sf ssL O, fted 1 Istsdz EmMdzseo v BKLOL 5§ Odzd
wo dzw s Isfpw  dz H 5 lsfls 5 A sdordOwjddzdz’'s f tets Yy
MstczCIskzter HOddtsects Ctd@Efdzj CMO sy dets dMmi
O IsO¢YJ] MBBLHOdY ttoOLd&dyde = HOIyYydSsa +

1 271 o jtrndetsMis! dBBdlstsatsdzHtcd Odz! dzts?2 &
odH] dzj dzc 3t cso ME e s dBdesmdzsw dzdf dH B9
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COtHdBdzdyf dd (JvJfddl)dH"H Ostisizzd YO Isfpv  Misfls
1 s MsHjteydls tMisOlSd § tsdddzj doOmr h j dzd
Msslsdash jdzedd, uvfs] MHjteydls UYjbsrtej Ml
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]l sHsBtoOdzr EMmdzsedw Wstcdsdtoseo Odzd W d3ts dzt
Wstcdzgdteso Odzdw d EZftckzecdj Mo ts2/lseo O d3tsdzts i

] tcOBBIs] ftetso tsH ddzOMm! f SHGBIs Sfokldgh tc O
Wi sdzdf dH O Bdlstn sdag K d o' Isogi2'  defisij of3 Bt Grfoi)
ftcde j HY7THes o |

CCMmY j tod &3j dels Odzt daAB0) Y, s CYPa O dfstso(" M j ded § Y
HOo dzj dzdvV fted oL OddisHj2Mlsadd Adlsue (O
s (M tOLd &3 Stsdzdyj Msotsda dzdf dH O) o4+ Stot
Pp[l T exyibt), GH JoT 8" BtcOdzdztsy dzOyOdz! detsy § tso
Zdf JHdzs e 5 B detsmzsw, tsftejHjdzwesh jj f dsl
Poi CBdzj ydetsy fJtedtcOh jdzdy §tso jton dztsmlsdztsa t
My Olsdw Zzdf JHdets e s d3ts dets iy dzts W i t€ fiscdzfiplO® dg
mMowL ™ 9a0dzdw Adlue M dzdf dHdr d3 d@Isdatsmdzts j d3
LO Mettetsfmlis! oL OdBsH | 2 MEioaftyj dg'j daf O dby
oLOdBsHj2Mlsoadwyw BJ d&ZCO M dzdf dHdz d3 d3ts dzts fi

] mdzlz 4O J OoLOdABHj2MIseadWw m 18], n
Ndedz jsi&rdfdd v fs), EfmMbs2uyder &3 ¢ fjtest
Brdzd ftddijtedets HJdAZOC S0 ™ d3d . Cls f¢C0
9" Lo OdzdzOVY oBLHj2Mlsodjd3 atsLHEZR O, dzgj o
dzdf JHdzr 2 dBsdatsmdzis?2 .

[ OCMd &3O dz! dats j o j dzd yd dzdQio dzj fozsiev j to rodsts
1Sy jtoedd3j delsOF BT dzts tsHJ dzOC iy 'y daf Mtsfls
18.1N1.8d3) tkHdzw w [ s . uts  jMmis! ftod L OHOM
Cedzdyd Mlsoats oMmMistetsj dzdztse s A dlsd o d3ts dzts ) dzts
BJd&ZEO d BHddOSCtets C0O¢C HAY ftodtosHAsG
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MowLr 9a0dedw BjdZCO, O dgj Ctsdzyj delstcOydw
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dzd f d H dz" 2 dBts dzts ) dzts 2 By jls oMmlstesdls! mw
Bts dzj € & dz.

1" df@sdzz yj dz0 M tedvW dL sisj-gwfds, Miff ©dzk Y| dedb
tcOL dzd ydetsdz dzOyOdz! detsd3 H Oo dzj ded d dzd §f d H dzts
MW OLj. J waduydj Btk dLtkjtkd &sysnd
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RLBIsjtedd™ My Olsdw Hdzvw WdBodkshdztsj 8 yYydlstsr
d M HBBOOdZjdzgd jJ A3 { sOdetsdzO, dd3j e ls tsHJdz
[ sdzj € Iz dzr O ftso j tor desfls do diedtedsiditzy, Is gty c
dzj Osdds | 2 CtdW stedsOydtsdedy j 2 dL g dgj degdw . )
LiIsddzsor 3 My dlstsdy CtsdaW sted3Oydw B J d26 O ¢
BJdzCk M wWodzs o7 Hjdzj dzgdzr &3d G dH W d dz' dz

sBtcOL ts9 Ols! Bs des M dzts 2 . stsdzd yj mise ts B Jj d
SHdZOSCBots?2 dLBlsjtedsr My Olsdw o i dmoOdads
30 tOL. [ dzZv BBKOLB OdzdV dBsdesmdzsw di

dzj sBatsHd s 5. 7 dzdislds' 5, dedjmdz’H.tsB O9 dzj dzd W

vt Oo daj-Gaffj S j s Hdv B dzts ) dzts | 428 , sl g Bl
+ dzj 2IstcOdz! dz' i3 d dzd O dedaRGedz'd B d¥ste iy W s dzd {f
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s O0Cddz sBtcOL ts5d3, tSH dzO f sdztso d dzO G
ftoj dqiszh jMise j dadets e dH B tEesdif2zy dz@2 HickBe O
sO¢ dzOL rpiPytePIRdY dydtetseo Odzdz” 20 A dlsy . (
dzj L Ooadmddiids sls Istse 5, BkzHEkIls dzd BtGSdZ] J G
CdzlsOCIsdteso Ols! i) ostSLHEZAtH, M &sdjSkzd

(t d&B2).

A. AncopOuus B OTCYTCTBUE JIMITUIOB
JHEPrus

X _J Y
B BOJTHOM %ﬁa . (_‘ j Ha noBepxHOCTH
OKPYXEHUH ey = e f \ BOJIbI

JHEpPrus

b. BctpanBaHue B JIUMTUAHBIA MOHOCIION

IHEPIHsA

B BOITHOM Bt N m ) m Ha noBepxHocTH
Opr)KeHHH ‘?j\“ - V/,—_ [ws il BOIOBI
')]ll:p[’“}l
w b,
& . LluToxpoM ¢ B BOZHOM pacTBOpE Q LIMTOXPOM C Ha ITOBEPXHOCTU BOJIbI

b

t daB2T 1 dYf slsjlsdud MEOW Mmnj BEMdi3sdzj ¢ 2 d
CdeV stedzOydsdzeder @3 f jtei nSHBAR o5 otcj diBY |
fso jtorndztsmisd otsH' |
[Hdd B HEE OL Olsj dz' Mise C tsdaW stc B3O Y d s dadats «
OHfmtsteBydd ddzd HjiMmsteBYydd Adlsy dzO0 § tso j fe
cdMmisjtejLdmMO, §tsdzkzyj dzdz" = H dzv 428,dz2616HEAs |
BJ dzGWstofiphW scdzd f JH dz" = dssdzsmazsy o, 9 I ot
Bsdshdzsd dj ftosweodwvels IsOCdms Mets2Mmise.
[y dets ftoj HY Sdzsy sy, Ykt o d&dIlstsn tsdzH
YOMEIstcOlsdW dydtctseo Odzdzetsets A dlsd oL Od BSH
Yydfwadsd dzdfdHtse ftoslsdo st sdztsy dsets d&is dzs
sBtcOh j dzf ¢ sCtelzy O h j 2 9 tSH J , dzdsts Mo
Bdzdy @2 h dn WehmisdkdfdHtss. RMKj dds sOCIs]
B jls Bl Widagw s+ jcéts tstse j dedesisd oL Od dst
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s O0Cddz BBtOL 53, f sdzlz yd dzO f &zO dzOte dzOW
fsLotsdzw s h Ow dL zyOls! 9LOddisH | 2MIsad ]
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My JSCIlste s jlecmndzsMisdzsyzoMmisodilsy dz2 dz" = Mist
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sydh Odzd { sOdetscztsds  ftetsdz 9 Odzd ydflsts?2
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RMY sdz' LSS @OudLfdaggsRe d dzj sSBAtSHJ MBS HAzY Ml
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Y4 TOY ndgi md BEZWjKO M SMOHdIj dzj i3 ML H
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Mo OHOs s M 1 CMYf jtodd3sj dalsOdz! dzr dsd H O dzdz'
mdzz yOj tcOMmlse stctso B j L HSBOo dzj dzdwWw MO
fsLodzvdzd ftedBdzdL d s dzO-y O dz’ fipigr dg¥ Yzig © 15 IO«
B Y yofmilsdydes?2 ddalsjteW jtojdzeydd, Ctlsster 2
(MstczClskztedz j] WOCIBter, Cwlster j d@sy dats fe
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MW jte, ®wsckls dzgj oftsddsj OHjCoOldats 1 dHf
dzf MW d tedud MEdn YOMisafty)) ,L dz®dpdafpch Is edzf Jo W L
o S ddkd. 1tod Llktsd §sCOLOds, ybkt
fedmbklsmlsoksls ksd ¢t dBsdsdj s .

td¥5i COMY jted di3j delsOazr d j Stedor j ddgls dzh
BEHJ aldedp " d (ddddd), ©OmMMudlsOdads J §
s B j tOkEWPR0 @0, (308Au sl ©OMksskss
Ctsdpyj delsteOydv 3§ Bj SO 20 (0O), 40 (8),
Ctsdpyj delsteOydv 3§ Bj SO d SMOHdlj &8 @Bk
60 d 25 W&c/ BBz (Jj). stderj MmMiihjdr (6

v OB3M. T [ B j d3dzr | H 5 dzd sdzdetsdzj tetso ,
1L ey jtod d3j dzls Odz! dz" = H OdzedZ dn tdipgdfil fpr ot
cOMMuyudisOdzdz” | B8 dOyYyOdz! desdsz EyOmils¢
BJ&EO M SMOHdIsjdidza d o jets tslsmbkzilsh
v, U, I j&zsC f SMOHdlj dzjd 1 j dss

&RC / sMOHJIs,

[sdetsd k] s jlsteC[ClsOC & Ry @ Ry
20 30 96.1 2.5 10.0 11.4 1081 1924 1983 14.33
20 92.7 5.8 10.0 11.5 1087 19.65 19.94 14.34
10 87.3 9.8 10.0 12.9 1123 2204 19.37 14.34
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