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ABSTRACT

The dehydroaromatization of methane to benzene on bimetallumina catalysts has been studied; Influ-
enc e qf pgf1af 1 or dimethyl ether (DME) on the stability of dehydrocyclohexamerization (DHCH) of
methane in the presence of a bimetal alumina Ni,xR&DO; catalyst.

sdzt yjor j dgdsSaf@dzdIlsj dz dzOW HJjGdHEBOSE®RBOdL Oydv, B34 s Odz
COOdzdL Olsster

Keywords: non-oxidative dehydroaromatization, methane, benzene ,bimetallalumoxide catalysts.

t ftesyd Mmo. 1 dv Mmdedyj ded™ ddenz€y
dd3j s " d2 Bsd " dej OF vd &6 tedzidz® [MTBYJi-zH thie Qeasgv ¢ s 1 Isc
Mddk Metsj? & ddys mdsd diak wodasfisly diz das o sMis C
fowgtsets §teddj dzjrsfds [H2dpY. 1§l to e toygiHififiisje O B A3 IS O
ftocsHEZCIstse . 1 51 Is ts E3RdzdoLdekls) ag Gz dS L ts®Useo d Wdsj € ls EMmists
dzisdzisc;q’? &zOff cOo dzj dzdzr = o dEzd g 3o dzjcj JAFledldd OS5 Isfdid Isg dz! dats 2
HsBdz' | fsyd MM o jsdd 4 .dzdlL OsdstioCdzefipls ‘H ERfisids, Msn tcOdzv v dal
dzd v &) sO0d0 o §tsyj Minj ddgjashddifiptsf Isjj ds oIy jHdgicyd Hltstlsd 1 Is ts o2
sROIdL Oydd M ¢ tsdkzyj ddjidd o teissdEisidindg i Clsdihv  eoctwlr j HolAs=- ts d3.
tcsHBBe  otSHBEBHO, Wodw j IsiidzitsiH dadraziztsl L &S LM s, Is Jwlsts B
n fklj?2 tjihjddw 1 Its? fdaRmdhndg™.L d dL Hafass logstds) jCldz din wig y
1dtS8dmdzdlsj dz¢ dzOw Otets 30O ldndsLd @ x| “dz) a3 jsisd dz@ 2 tc y@dgdsd Mo W L O dzdz
Lzjlsmw o ftedmkzlshmidksd dtwi sHffd 5= o eafmisfigls O B d d3j Is O dzdzO dz¥ s
(ZSM-5) [ 1, 2] d dzd B d d&3j Is@leAA@ @z [(BHIsS MidBds B8Rz dzj sB R 5HJd X
M,ReQ/AI,Os (M =Pt Nid dzgo) [3-5] ¢ Ols OdgdQlsdu-L Olststetse o G dMmdzj dedesdz Mt
ttOn, HtOClsduyd M¢d d BHGABOCZES | o R di s Queldsddeddatsdgio-didz dz
d ot
tc

H
pu—
A

groo=wnce gs
TS ORFRE+-ON
ngIage -
g3 =
ST - p—
1o~ =
> §
©

ftc

dzdudj SBSMBS ) ftoj oteOn j dzd j M dgisls O dz® Zdz@ teas-dzj Bz Bsy dets f s j o
B sOkz&zOdzt BssSMdHd 7 ¢ Ols @drdsidzbz ts tc Gifte j itz d oCtsghfiffdss s H s H § oy C
fnj dzj Clsdo@asEzOdeitc B j dzl sdzAssols. j .1 sdzjsks@dz, H j zOfmistsw h QW OB
GdHtesYydC dztse j CMOd3] tedL iz ] Isfy (wjidady®) ef dad wadgdgn 1 d dzch)af ( &1

14dLOoadmMd s Bl ftodtesH T &®DIsPsa dds'sdetdOn s/ cffetEtd MMO 4 A}
OdBOIsdL Oydd Hdv sy MG od @t ®Ylskj ts OdizdAjiReGgsiHOs W@+ dzs 6 s
sdoOydd f) SBtOL 5o Odzd j o Histeisimdla COldstIsots s € d M dzj dzd v o |
12f oo 10BMMisOdztse dzj dzdj S OOREWORBRG [ sApP QR thdzj v ¢ & v ?
dzf EZcedzjtesHdfisr o tlsdtsyjdd?2 [BRjSBb®R [ @dijnizj ¥ ¢ Bded v Wog
elzdlsw ©BKOL S Odedj OtetsBREHAPNDYE ) 2 AsOIsBEBE fodct
fl oL tOMIsOs M j2 fMjdzj CIsdeo deigifidss Heq Stsils [620] .H &y BYS % IsfBCHt -dL o s
tedtsH MisOB ddz' detse s Wiz dzC yd tsoflzdMBHOp GOyt to EC POt L i IsfiptictOf s B sd3  d
Colbtstets] dzgj ftejorhOjls 50 didezdsd v | d@EEEfnd dzd dZBAC fyt ks ¢ O dzj dzdz
Sdedztscts f jtodfgls OB d dzdzdes B ©V QY ARdzLs O 1@ to dfls A Iy"T  f sfdzy W d «
ttse Wodzw jlsfw Ytjfwisflse dp @ ded tizv ) i dAfClf ) @G BRI QY ffe 5 C O dzd



4 Sciences of Europe6s, (221)
feqB0°Co Isjujdadj 3. 5 sdqlyjdpsods Mg deda ffdsi d ) o) OCIs
0" Mo HY WHHYSRSHE 0oy BSE.0OU &b IR J ddizd EaO dasdl " jidadz 2
Ctdzyj desteOyd?2 1 sdr o j Miseafq dfffsHsedasizg -deo Efipdigy Mdisjdeiz’ H 5L d
tOMmlso stcOR. dwtsHjte)y Odzdy dzf @ fJaizv 5 dH Gif figd tlzr dy  dzsfiptshy tsdd3
COIOdzdL Olststej B" dzts 0, 5 d 1,10t KL Is %, tce nf&Bld § Is®dzd zdadaftc s
tdOCyder fteseotsHddzd o € o Othydmdss tdegi OAWSAs,tc | M dz@ B fsMadf eOs H j Is
sdzOtcdz” i3 Mdzsj @3 € Ols O fizif dz© i P 4 fiodfO Wilsdgisdy) (1 R1 ) HdzW OdzOdzd L
dzj dedd d s pSBYC) Otz tsB tc OB sk € OastOH dzts ) I, CH:, H &0 ,.§dzB@d L O
dzdL Olststetses o BOWkZMsRdAB 2 Rt sH B BOIScteOW d D) Mt clfis] 0 de@dzd
9 0dzd ddzgj telsdg d3o IO wilzdzd N OH. dbdzdy fdic L Qflssidslis "ed CoMicB B OSGE O Y
cj OCIstste sotsHddzd ofiBjsOdz (MIBEEELOs @] 6rwl.. 1 toj d3w
CEdzZsOC O ] OCIOdZsO M € Ols OdzgL) WY HPitasthdg 32 .R4 8 v r [ [ 1 R
[ BL d tct¥o OfdslzzO Yl ddzc e H d j dastsdels Q S tgifsadPaad n dizj o sfls Odzs o
sMmih jMmiseodwdd §tMmte HMIso tsdWi,RIGIAIO:E Ois O dzg L BlgOE Yy s dff tcj Ho Ot
dzz¥ L tsdk fsfmdzy o' AnsHO tog PEAdEHIs T & A Pls Edes OO ZER0O B OB S S
Ptosodzj MisOBdz' desflsfcflzd [ dy (IssEs, sftcdotsHdl ¢ MmjdzjClilsdoe
(99,9) dL MmMttle jlsmisez¥ h derj daL Gsddelds dztS als tsus tf jteLts yfig dinfifjls findsly e ts o 5
tcjokdzdteseo Odzd W f totstf HAPE Bezdh 5B SEHEF @).d s dz
=
ol
6 - " 0—0—0—0—o—9
14 - 2
$2 -
0_
ecd
5 | 3
CD4-|
2 - 1 2
0 T 1
0 50 100
o t6j dgv , d3q dz

tdmizdtsS 1. Jddwddj sSCdmdjdde 7 ddectejHdjdelsse dz® 1| Ay b,
6504 ; [u=1450vy
RdzGtod HJ Bdpls"p: ;R \13[\ ;T4

1tojoteOh jdzdes B4 sOdz0 o CteHigEiddiWQIsEtef@ rizicAdzj odsj- s Odz0@. I s
HiStotSH T co¢ f tcOo d dzts fEC@P@h gdisdetz j 6L dzjOEs Sts 5jOB dz. 1,
otej BY, (ol dzj 5B~ SHJ s MY dzv MO CedsddetsRL Ofyle(Etc £dP Is,0- 0 s Mis C
dZdL OlsstcO. wdzj Hise Olsj dz' dzts,tec j dz@ @O dz'Odg 53 df el teclidetfrEeiy. O'§oddiry dgtds- fry w
BsHij2Msady ] OCIOdzs O M € OHs@,dzda AOEsHSeSjdE Sf © H iglsO dnsMis O ¢
v il fMsBt?2 MISOHJdEB f@F Bls Wifsch® e/ ddas2i MY ¥ v fl Hkets?2, (€
sOdzdL Olststc® d3j Is O dzts 3. Fedzj esHdMis' 3 Blsdzsy jddwdid. 14

1 sfpdzj Hizs P d Bdes ¢ € OB dey g toc g Sdagzr ; W Of) Is @ dzr My smtse Mise Iz
HOtelsdzOW toj ¢ j dzgj e Oyd sdzdzOv dimesti© ReOISALQR, ¢ Klssoidisf@ COdsattda™, O - OC Isd o
dzdj tj OCIsOdzstsdz R OtOCIsj tod u A¥ls igyy Is@eddDts h | 2 fflste dsemjtf Hejsdzr € 5 dzd Y
dLosHdBsMIs! 8 t©jLEzdz IsOIstseH.Odatalzjj H I j 1O d &S dsf Ddyl© ez GstEss O dzO
Gz ddz® HjLOCIde Oydd &PIsYQ@dpfjOlsqtdqQ, (8.4 Jc.d HEctSdgHS dasc j S il O«
Isj dz' dzOv ©OB SISO KOy dzq s @ IHERECAD LA toHA, 5 ] EHOdMz] ddy SdhMdsts
do sl d2OYdlsj dz dzgs Mdzed y Oj smv dzdfL Qg stwQ@zda| i J gD uwsfs i)l O dzs o dzj dzd
Yd dedzzs o smMftesdL o sHd BsMistcOL yOEdd3 BBtLOL B3, mdzj -

HEjls, ylt MisOdH OtclsdzOW tcj ¢ jidezQaidfyd Wi te tisH b zIsisad® dif tolsi@stisdz. 1 B) to (

Hdl ) BSHds?2 Msswd , ¢ i tsdadsic @Gls g K< @ Sus@o jdush- 0 j Is mw
Misd COlO@d MOtE®s2otsL Hj IigB ozeffy g dzgkzls, O 5 tc @) Has®drdel 1dzC
ttj OCkOdals O, COlOd&zdL Olstste Ftghdei " jsdedei H J dEPd&dzs @ © j B3y - dzO
Bj dzd, odzse! otsMmimlsOdzOo dzdio Offthsj tefifelyy dizls @ j O & urg ™ gz fp j dz' dzfs
Mots2Mlsea ©, Is. j. dzOBdz® HOj dgQyilzj flztzis ¢ B 5 € 1o NAdgiEdsdi Pd3 Sdsts | SsMise j
HERO HjLOCIsde Oydw B tcOls dei§@f o dajrdzd j

RMABHAE 2 dBsdijdils oL OdBsHj2Misadw tj OCIOds O M
COOdzdL Olisddc®Y t @& 2 § jtedtsH) By dts ©OM-
MO ted o Olk: COC MsOHdY HtojHo Otedlsj dz' dzgs?2 tsBtOBISC



Sciences of Europe6s, (2021) 5

vOBd&zdyoO 1
1 toj o O j dedNj Re@AlsGgdz®s = 650 Ak, [w = 1450 vy
o] dgw stsdzo j elpdvw, 9 4jdzj Slsdoe dztsmlst |
' 14 J Mo w * Hél 6 g [2 o

3 28,0 60,0 - 96 4,0
5 20,0 71,0 8,0 17 75,0
10 18,2 76,0 68 0,0 32,0
15 18,7 78,0 75 0,0 25,0
20 17,9 - 77 0,0 23,0
30 15,8 80,0 80 0,0 20
40 13,4 81,5 87,5 0,0 13,0
60 11,5 85 93,0 0,0 6,0

*1CdMdzstesH, o9nBHWHh 2 o MtsMisOe COOddL Olststc®
[BtcOBtSISCO COLOdzdL Olsstc® o9 HBeSH A, dzjotHB tf BlsdadftE 2 tcDp 1d® Cls &
BBtOL YyoO.
v OB dZd yoO 2
l T Hjdzgdzdy Mo w L OddidReOQRA G hdzsdacis@ @di3tHH JR Nlso dd M

I smfmlsO] 1 Hj dzj dad I tej g, d3d dz
odlsj dz| BBE@ ok 3 | 7 ] 10 | 15 | 30 | 60 | 120
Ni, ReQ/AI 203
CHa Ny 0,028 | 0,040 | 0,045 | 0,048 | 0,050 | 0,057 | 0,062
Ny 0,056 | 0,059 | 0,061 | 0,061 | 0,061 | 0,061 | 0,061
Ng 0,084 | 0,099 | 0,106 | 0,109 | 0,111 | 0,118 | 0,123
H. Ny 0,130 | 0,126 | 0,139 | 0,139 0,139
Ni,ReQ/AI,Os; (9 sMiisOdetso dzj dz
CH, | Ne | 0,120 | 0,138 | 0,138 | 0,140 | 0,140 |

*mdrimcslse jlsmMsoakjls Csdduj Moz CgmasEGH O, orf Hj dj dadas &l
* ik 3Ot desj Ctddujfsot CdmEsgom®, orf Hj djddzsj o odH
**x % sOkOddL Oltste fmdj otmMhsOdss dj dzd¥ osSHEBEEHE®R B d f &
BISC j .

tdLkd IsOIst Isdlstctso OdzdW [ 1A DR IsS@daP, OlsO. @zt s1®-] s Bz f M
HstesHisd, ftojHMISOo dzj dedz" | sef ' Is@B dz.u X sSfetsMB@L Oded H jddgHzd ) B
dzj 65 9" H ] dzv | IsTndig o0 ,L IDIASAdei=Of /igats - ) H i MW iss2 i3ddelzlsr  dzd dzd
tesH O, Cltstesy ftoddWists LAPOCAEOS fiyd ddQ dz! dgigdsiO ddOs dzad Y jssd3 Blstej
mlse 5. Btsdzj j Mdzsy dzr 2 R OOCIsj te .

RfMMMdzj Hse Odzdw, Htosea sHAEAZ j| OM tefffif. s d2 L ffistdidat IsjO o fddg dizO te dzfs 6
B sOd dMdzstesHdz" 7 MBI M2 @B O Odztfp | judsdets cdsj LCAfpfiffzstetsH O i
Mddis Bl ftejuh jMmlsalze h j2 RiECABDsIs®Ridls @G OfiAd | ©)stsfejsoh dr 1 1 A
ots oefMmMin MzEyow s ftesdmn sSHzPls SlsEdz O sz e 8¢ 6z dddsEfis- ¢ d Mdz
dzj ded § 3 Is ©dzO. sdzlsOCIsdiecso @@ o iz sd s W @O thdm. 2,
Bddij sOdzdzOdz¥ 3sts S M H dzr o5 & 5 dzs Blzls @ tgd , ¢ Jifiniesotg)tsteicO- fi ftefSHE
dez s’ di3d o tsMfnls Obiptzy ezl elzt] § d3ff SEEESCO] fiff d3j § s ~jOdBfOC,Is jas  IszO M B ) d3W
dzj dzd ® | SOCyJ daj ﬂtcdaiswq’d;gq’ﬁ]ﬂztstsmisns@z,jﬁdz@zdzcﬁf;ls‘D(dZDq’E ftsHoe jtcg
dzdets or Mh dn IzGdzJalsHtstslsHtsjath BHWﬁcf v O BHdd Oltsds 9" H ]

RL HOdzdz' 7 §tej HMisOo dzj dzde grp 9,()1 étsdﬁ%té‘(ﬁ(&és oL EOMIS
ylsts ftojotcOh jdadj 3 Is0OdzO fl’]E)WLO fr] %l%f ;
LOdGhsets Cqdmdstesh 0. Cdgjmzdewr 4 004 dSG 1) Utz
Csdzd uj s  Bidodd®, iy aua;c%m&ifﬁqs ‘Sf? ~EHO ‘SBWMEG}S r
HECls (Bjdel 5cdk) T Ctsdedyj mls Joda'gh '5 awcl{ésﬁf@&@ét%@dz dz

CdmztstetsH OL @ls SEDIsD AR H | vsO0Cddi &

kO] ¢ dkzetStet ¢ dMdj dd ™ q LfsdzO lZuOfnlSSIZJls ssdz ¢
sdzjHizjl djlsdls:, ybssSY mb%(@%%m%%fgdﬂ%ﬁ*@%d ECtdzts 20

hjdedj tBcOLtsoOdedY HIBSECMJHO EkcedzjtsHO Mtstslke jlis-

Msolzjls &OuPdzk sHtd@MOyOdzdY HtetsHEZSISO



6 Sciences of Europe6s, (221)

— 500
1204

" 2

™ — 45

°r. 100 ¢

g‘ nCH_‘/nOzabu
= 1 — 400
S S 80
Sl
f'_‘ 3]
s = —| 350
P 5
= = 604
I~
=4 —{ 300
K S 404
C3

3 — 250

© 204

0 - L T L] T  }
0 10 20 30 40 50
T, MHH

tdmMkezdetsS 2 1 O0adMmddistsiils! ©Bh jes OMABSHO CdMdzstesHO (1) d
OO dz© 1 Olstsd3 9" H] dzj dzdzsets tsBI | d3dese 5 € d fdzts
s Ols Odzd L OIlsi,19,5 WReby -B:0;, U = 6/51850% ¢

JHEZOC (ssHBPtel lstsDME OMixdts tatsH @ didisdgitdsdds, H OB depadEdz M sc
CdmMizstctsH O to O indsupols( @ di fiolzd2y, d dififftadion@e © S dMdzstesH O o G OL o B2 !
2). uvO¢dds sBOL 5d3, Misc dz@Agdzs v [ A[dzcteBd{de 2@ Ists dis BReBO L jtsdg-0O dzd §
et CdMdstesH O d@dsce ¢ 60 lddEs &7,y odkeddls §tc8ekdsEB®ydd L Od dit
SBteOL sai@dzd W ud dL Heolkzrn wifsdigdjzddez dfz If@sdp@zj toj ¢ j dzgj eOydd
IRy misy M Isjd3 Mmdad ¥ j deEfgts MOEHE@ oL ODMefts'tc sy | (jIs3@B dz. 1) disCOL " 8 O
EstesHO ©® RtH] w©jOSydd vwesed jGipsctf cqijdas@ si@zd g ©dzv j Ismyw
dzdw OCIsde dzfnlsq’ COOizdL OO Btz HE&BDIBH s dats , 5 dsfydzj dad W
fsdzdzj dzdj L Of OMO « Ists?2 W sty ls.C dJun@ifsdeds HOB tdfBDitg dg, f fig] & dzO ) dats
9 jMmlsd ¢ MlsOBddzdL Oydd (s j gOOSIgr At B 6O@EE]JL Oststc®  Is't
O dZOdzdL Jtezw 9 C dzOH 9 [ ) A daj Is Gdz® | fipo O dzdetiscBts jWfidsc s ¢ d Md

1822%..

v OB d&dYyO 3
]TABH BjdLdzO d BOEOdMN tBiI jdBdtses (dhdstesHO N, oL Od BB
%Re FABO;T=6503C, [u& =11450 y

) tesH Sl dp dg stsdzd yjfisets tBY [Olsds [Os « %, [CeHel/[O]
Sy G d deHs, B3t a2 B dz|  dsddgts dzt| T Y

0 0 0,331 0 0

3 0 0,156 0,175 0

5 - 0,114 0,042 -

10 1,45 0,097 0,017 42

15 3,43 0,097 0,017 58

40 10,16 0,053 0,044 76,5

*iCskdquj Mot CqmMESLEH O, i 0o hS)dafy] mls os® | S qifj izt WHsHORZd Lo |
L S OkOddLOs®EO » MomMsOs,) fsHkSCktse chzesS et ¢ dhdjd

[z §SHH Y Odd" f GHEGE dsa B HEmisss Gagdz %18 SHORUGSHse | ©
COOdzdL Olsstc®, o tsJOQudtS(mﬂlz*;’ mdsgémt&grq% Em%sﬂmdfﬁﬂz%qugzgzgdz'
fj6ifOHO OCkdo Oyt dujis 03 § o G J riAy g
Bsdz b 9 dzd, wvfo dzw s h o n mw U&%Q%C%@%@?asﬁmﬂwcﬁ dﬁ@lano@steGﬂﬂBtsts
MlsOdztse dzj dzd ™ . I tod ! Isif 3y tefi@slnL %G@Ll% 1941y IsB & *ug e OC y( tsdzdzlz
dmotsHdl tjLCOw HJLoclsqa@g @!zé%b@ 69 %Hrﬁf §)0 s O dzd
wdzjHkjlk Gl&jlsdls!, ykt ?E@lsézb Q‘Sd%qéd?q J smw.
d dzj tols dzwazﬂe)sdsﬂsoraastsfdm {Snas
9 J
LS

szds HOdedz' &, MEslse jls \505%38 g %ig%%%diqf?bealsétsﬁdés

H
fndz fMlsOdeH Otels dzts? B WCOB S Ukt 0o jHj d



Sciences of Europe6s, (2021) 7

Mtej HE CdMmMdzstesHMsH j o Of dj Is fifiyts jifHesdidgjjdadifs, o s S @dzls j todsj Hd Ols ©
908ls asLHj2Mlsad] dzO ¢ tsdzydeditls tHOfudgisls of dftdrpddsdpiss HIOY, d W (-1 f ¢ ) |
HWYh jes o MtMisOs ¢1t ¢ OlCEEfYIJEUARIEEFG. Mtej HE o d3j Miss dBdzj S Iz
ltedo jHjdedzr | o7 hj H Odgde Hits BSO sots CaYfj dojodgdhdj dits d3j s Odetsdz d dzd |
Cdgf 10 lSjujdedj fusyjmno (IRQsdy @dzde A, SEB) MY s dj dadz’ 7
o"hj odzdwdad] o9tz HAsBOHME®CHIdHjdd] o tjOCyds ojls0odz
(edfm 1), d dBhktsctsStcOdits| MaagfQfflsizf{jc Ousestaiisots of @dehirts tois H @@L, s dzO
ontHWh i o MtMmlsOs € Ols O dzdasdists tc d,tc tsay j HENOO LHtdsein@sd2dsds ydlets o 5L
4 ddzisj ted3di HJOItse, ECOLT o Qg'ls? dfOs dztory (fildsjndz!! dz'teds dadW W Js&IR dzO0 Ml
Bsdzj ¢ olz'H Qudddzs e 5 ftetsyj MMOydesdzdicso Odzdw S OsOdzdL Olstste© 5§ O
{t Odzaij OB B' dzs f 5C OL [OfdAls., Ryls st g, 40O Lofor@iEE], | Ylss B dZOG
fitcoduedesPo L d dBdzj ¢ 2 dzOdi3dy dsiddsidl 20 sl @ded y € §esyj mm 4 A
cjlsOjls HBMIsOyYydss o' MsC k¥ MisO
v OB dZzdyoO 4
l dzdwdedy ©BCdmdzj dede’ = doggelstey de@f jddzlsissH jdEy Qdgdhjl Mo W L O dzdzts 6 t
9 611 SCOloafu Olsfsicii1 40y
Rdzc tcj H dj dals - 12 P 4 1af | rf¢
ltejg 3w, d3ddz 40 10 60 120 180
stsdzo j g™ u| 134 + 12,1 11,9 16,5
[ Mils Ols ts i 2 19,5 100 28 25 21
jdzj Slsde dzgsfy 87 - 84 96

98
*100% sfMisOlsyd 2 Madc Bkzoz B ME o b jizks sBOHSIGRdA] Ld@iEsin @ ¢
Whdej ded v o dzd W ded ¥  dyg & bqgddsse  dzO0 M-

dd snh
t€EH O dzO Istej Bz j d3tsd3 3z tc pepd@ints o1, Odad.WRrd. j I toj o e ON j dad §
j 9 L
] 4
L

Hj fMowL Odzdese s S dMdzstetg KQ o3 MptOEDO 00] ehj doL D - tetsls j §
Is O dzd L ttO, ftsfdjHdd? { tsi)sajsten Odsp -BHeCHdsEf) O(HAqe0 dzezts € 5 € d )
HstesH H] fitshis W ikzdl ydsdd tc s Ozgdwh jHdsts NgRe@REIDEEODIs Odzd L Ols st O.
po0ydd. 1 kOBd 4 Mmis tshlsiCeejdjjdez@ gyt tsltmizzls o) acly + fzd pzj B sdzt h
CObOddisdud MEdj § OLOd] Isterd3jdsCaRtsdd@ dfdzdzOddUdf stshs@y jls §ts
ksydassets MovwL Odzdegs e 5 € d f) cztsolifta HOOS D ds B tzPE R 58 OEOERIH @4 o H St
sstc®. RL 1iIsdr HOddk n oddaiwkdsdglshcEbdey ddi da sBE&E0Jd Bse s
Bsdzj S dzo| o] OF yd sz H dlis Jf @e@ls@-C Odzdv ftetsyj MMO.
ZdL Olstste dzj Itsd €5 ¢ dMAGHAdsRE ¢ dMdj ddas®Bz hehists-
wazds, dzes SOCyj BasSdizjls oL Od &3sH J Afslg dePjs kg Pls O dz
COlOdzdL Olstste. ,fl, tIs dipftasigjc @fs ) Hhu, Y., Ichikawa M. Catalytic dehydroconden-
Liy yomlsdydes o sMmif sdzdz¥ j Is satigrisfimgtimne@aiadirils benzere ard dagithaléne on
CdmMizstesHO, ¢t ilsdatsh j dzd ¢ trdmsitignmrietah sigopdst zeqlit® dadalysfsitemplating
tej OC yd tsdedetslzjdzj & 2Oy d Is j dz' dztsrolebfzemlite'm@piores and characterization of active
fMsOB ddz desis: HJtesyj MO, wistdlic ditdsdGamlHTddisy2 © 0 ) dig.550tzd ©
fMjdjCldodsmlsd §t yjdjotsdz 2t OIS o , -y Sozd sfdz 1§ 0 &®@Is O dzd
{MtsB" 2 ddsjtejfm Hd¥ JbBE®QEdEdwGE O d@lydin@ydd d&ils0do/
ftej HMIsOo dzvw & Is HtSBOqu d34£®nlzjsﬁz@®q[.guqd34b{qtajds@ﬂst@tsja r.o.,
LWdweo, ftLotdvsh tc @ dp'ij£ 119200 L 8z | zls &EDO-5456 ) how -f. 567
L O dzdztshg dzts
tilsq
flls ©
mise
fmd dz
Uilsq
r{ie
dzd L
o w
]
d

SR
I EFT0O0 FEPUNGFII-ING O TO0-0O0gO

ddzetej Hd j dzls s b ts dzjdzj teigd®d Ay d O dif i3 tsef whissd stz tstasjj LdEdtg o A
ddzdL Jtetse Ols! esyimMm/ plL R, W@pPOOEO, oA §d.d Mz GBddejo-O, 1
d ¢1t CObOdzdL Otstt® HGE§ OmMG -0 dd, o1 MES s2- Is. 36,
Clsdo dztsfls fts yjdzjos4aBr ftesHkCIE. l &&3j Misj M
, dL Mmf shls O afiizjlsdadfits dz®=Ad j{2Hfislo@d@se [ . R. [ MtsB | dedatsls
2O ftetsyj Mg o dHdets, Ylsy lsed dAgaRlelzy Ejs teff] fadd ¢ 8 COB@-dzd L Ols
stste d3j dzgj § OCIkdojdz dzEEHI BPESE OO P BdsAs OO o {f tot
Odzgdzse s S dMdzstetsH O Msedv & @EGREZSsOsste / [ . RrR. (kM
ddzed 3O o ts o ded 3O dzd § JHABHOYj jOtE, ditakOERis 0 0 1/ W jI \sf s OF d dizd v ,
9 dz dedj dBsdzgOkzttesyi Ml 1 ROL 1] sOE2O5-3. - 2, . 139
s¢ dzd Is § dz' dzts § Hj2flseadj dZz6 . ¢uiOB @jCds@ dzd MO IPptstc, s tej d3j dz
dstsofsdz fo WL Ols2 4 sd SIS dzq ud vzt S Oudaifsy 02 dAS B dzdoud) idsdad s d W e s
aB3ts Ckdz asHTr, tBtOL k¥ M d AsipzOf tod Ote OHE@ISEH Y RMdshd dz 6 dzj o SH E
g1 d rfC ) o1t S OOd]Ldisikist dd d dzj WOCHz) t6 ] DB ¢ g

l sz dedz’ § tojLbdz 5OI' s EEDL r. 080RIE dzly o Oy -
s tdzd BCdMdj dddese s MsBHls st BFEVO" ot 9O0BOdZdEfAMsE ff 5
Etstc® d dafsozjCl zfsHH ey Odd v lst6tsiys Bsg®drjlsjd Mlsets -~ 160
ydd qoddss = yj dzlstetsoe, EZyomilsro@r Ohdjre ,9 AsE)icQLOBIOP-9 O, To. R ¢ BO
dedd §jtow uigs CL B2 o Ytetsyjipepji- r 4381 d&3jsOdzO
9 B J daL 502 7. [ OHONM jo, 1.¢. wiftsmtss ftsd
1Oljdls -~ 1811153 , ¢t tsiifd2mscon
[ OH®" j A. ¢ 1 OBOj d#1I3. &¢. R ¢(BOMBS



8 Sciences of Europe6s, (221)
EFFECT OF COBALT DOPING ON THE OPTICAL PROPERTIES OF GLASSES IN THE ZnO -B20s

SYSTEM

Krol I.
D. I. Mendeleev Russian University of Chemical Technology, Moscow, Russia, Senior Engineer

Sergun I.
D. I. Mendeleev Russian University of Chemical Technology, Moscow, Russia, student.

Barinova O.
D. I. Mendeleev Russian University of Chemical Technology, Moscow, Russia, PhD, Docent

Kuchuk zh.

National Research Nuclear University MEPhI (MoscowgiEeering Physics Institute), Moscow, Russia,
PhD, Docent

DOI: 10.24412/31623642021-68-2-8-13

ABSTRACT
Optical quality glasses in the ZinB,031 CoO system with different cobalt content were obtained using the
glass technology. We established the presence of absorption bands in the visible spectrum at wavelengths of 554
nm, 595 nm, and 640 nm, which indicate the presence of cobalt in the octahedtetrainedral states. In the
infrared region a large band in the 12B800 nm range was found.
Keywords: Vitreous materials in the Zri®,0si CoO system; absorption spectra in the visible region; infra-
red absorption spectra; materials for photonics.

Introduction strongly alkaline (pH = 12) and acidic (pH = 2) solu-

Glassy and glassrystalline materials are used totions glass is completely destroyed. At a humidity close
create various light filters and laser materials6]1 to100% and a temperatureof42 8 AC a gl ass s @
They represent a promising alternative to monocrystalvith the composition 69.79ZrG30.21B0s; wt. % lost
line materials for solving a number of photonic prob3 1 &g /Ocn? in 4 hours. The spectral characteristics
lemsdue to a more accessible production technologigpectra in the visible and infrared regions, Raman
[719]. Glasses doped with cobalt are of interest for ospectra, etc.) of zinc borate glasses werdistl in [17
tical instrumentation for ultraviolet light filters for var- 22].
ious purposes [&]. UV filters are used in medicine, The limited information about spectral character-
forensic medicine, geology, and radiagereering [3]. istics and use of these materials as various optically
Cobaltcontaining transparent materials are also used ilansparent media in optoelectronics (such as light fil-
passive @witches in infrared lasers due to the pregers, Qswitches) makes it relevant to study lowelt-
ence of absorption bands in the 1500 nm rangell1p ing ZnOi B,0s and Zn0 B,Osi CoO systems.

Transparent materials doped with cobalt are char- The aim of this work is to obtain glassy materials
acterized by the presenceaohighintensity absorption in the ZnQ B»Os 7 CoO system and study their proper-
band in the visible region even at a relatively low contes.
centration of cobalt [Ti0L1]. A distinctive feature of co- Methodology
balt-containing glassy materials is the linear form of the ~ Transparent materials in the ZnByOsi CoOsys-
dependence of specific absorption on concentratiotem were obtained by glass technology. We considered
Therefore, the BouguetambertBeer law can be ap- the following compositions of the system under study:
plied with sufficient accuracy in a wide range of con65ZnQ 35B,03i - & t5(g = 0.00; 0.02; 0.04; 0.06; 0.08
centrations. wt.%). The ZnO, HBO;, and CoO were previously

Low melting point of glasses in the ZnB,Os weighed according to the composition, therrdlughly
system [1215] shows that such materials are promismixed and placed in corundum crucibles. Cobalt oxide
ing for industry. To date, glass formation and somwas introduced over the base composition.
chemical and physical properties of glassy materials The 10 g batches were melted in a laboratory elec-
have been studied in the ZhByOs system [14-16]. tri ¢ furnace at 1150 AC for 2
The boundaries of the glass formation regiortie me t a | pl at e, and elecmiefad ed at
ZnQi B,O3 system were established: the lower one isace. The glass was worked on a metal surface at a tem-
53.5 weight percent of ZnO, the higheroneis68.0wt%.er at ur e of 1170 AC. To remov
The density of glasses, depending on the ZnOJdBa- the glass samples were annealed at a temperature of 500
tio, ranges from 3.416 g/cto 3.649 g/criinthecom- AC f or one hour .
position range from 55.0 up to 64.6%bf ZnO. Their The following physicochemical properties were
coefficient of ther maég estudged.ThephasmmpositioraobtioewhtaindditreAus 1 0
L. The refractive index of glass increases linearly frormaterials was determined by-rdy phase analysis
1.6478 to 1.6670 with an increase in the proportion ¢XPA) using an InelEquinox 2000 diffractometer, CPS
Zn0O. The chemical stability of these glasses is maxi80 detector. The measurement of infrared spectra was
mum intherange gfH =57 at 80 AC, -carriedjoatordalBrilsesTensdr 27 spectrophotometer in
the glass composition. The destruction of the glass suhe wavegéngthrangeof1.252 . 75 Om. The abso
face is observed in acidified or alkaline solutions. Ispectra in the visible region were measured on a

UNICO-2800 in the 200 1100 nm range.
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Results and discussion To assess the phase composition of the glasses un-

The obtained glass samples of the compositioter study, the XRD analysis of the base glass (matrix)
65ZnQ 35B,03i » & t5 Wheren = 0.00; 0.02; 0.04; with the composition 65ZniCB5B,03 was carried ot.
0.06;0.08 wt.% were of good quality. All samples wereThe presence of halo, which is characteristic of amor-
transparent. The obtained samples are shown in Fig.dhous materials, has been established.

n= 0,00 n= 0,0 n= 0,0 ,
Figure 1. Appearance of vitreous materials of the composition 655#0:-xCoO,where x = 0.00; 0.02; 0.04
0.06; 0.08 (Wt%).

11
1

0,0 ~= 0,08

The analysis of the diffraction pattern showedth¢ e mper at ure (1150 A C). Accor
beginning of the formation of Xay reflections of the gram zinc borates of two compositions can crystallize
crystallizing phase (Fig. 2). The crystallizing phased ur i ng t he celdndc gZ0O8Th& OB A 2B
were analyzed taking into account the phase diagrameaitectic compositiot}5Zn0O 2BOs + b-Zn O & B
ZnQOi B2O3 (Fig. 3). The base glass istime region of lies on the phase diagram at 65.5 wt. % ZnO (Fig. 3)

the eutectic composition. This provides a low meltingnd begins to crystallize at
point of the mixture (964 A C) and a |l ow glass meltir
1404 - U-5Z00
120- T ZndRE
] £ b-ZPOOA
—b
. 100+
N ]
80
60
40 i
Rl [ —
0 [' I I I
1 2 3 4 £
d,

Figure 2. Xray of a glassy sample of the composition 65A%8,0;
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Zn0O + B-5Zn0-2B203

12001
Zn0O + XK \\ ] 1
1100} * / B-ZnO-B0; ! B+ |
1045° +K >
/ I 962 [
L — ! == \
B-ZnO-B20; + XK |
900 | ;
0-57Zn0-2B>03 1
Zn0O + a-5Zn0O- + B-ZnO-B20s + K> ‘|
2B,0s B-ZnO-B>03 ‘l
700 | '.
a-5Zn0-2B>0;s + a-Zn0O-B,03 \
1
____________________________ l
4 a-Zn0O-B,0s + XK; ||
500 1 1 1 1 1
0 20 5, 40 1., 60 80 100
ZnO Bec. % B20s
Fig. 3. Diagram of the state of the Zn®,0; system [12].
1,0-
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Figure 4. Absorption spectra in the 35050 nm range of glassy materials with twmposition 65Zn@
35B:,03 at a concentration of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.%.

An analysis of the crystal structures of zinc boratesm). As a rule, in brate glasses cobalt atoms occupy
5Zn 0 Aard ZyOshowedBhatthe zincion tetrahedral and octahedral positions.

in the structure has a coordimmat number of 4 and

The introduction of cobalt leads to a blue staining

forms tetrahedral groups [Zn Doping of the glass of the glass of varying intensity depending on its con-
matrix increases the probability of the formation otent (Fig. 1). The absorption spectra in the visible range
tetracoordinated cobalt and leads to the appearanceoéf200- 1100 nm ofglassy materials of eutectic com-

an absorption band in the nd& region (1.3m- 1.7  position 65ZnG35B,03 with a CoO content of 0.00;
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0.02; 0.04; 0.06; 0.08 wt.% are shown in Fig. 4. It was  To study the coordination state of cobalt icihe,
found that the cobalt ion doping results in a broad aloptical spectrum was analyzed by decomposition into
sorption band in the 425700 nm range. Gaussians. The Fig. 5 shows the decomposition into
The linear dependenaaf the optical absorption Gaussians for the glass with the composition 65Zn0O
coefficient of a glassy material on the concentration @&5B,03 with a CoO content of 0.06 wt.%. According to
CoO (Fig. 4) makes it possible to calculate the opticahe literature [17, 19], the absorption barinl the 508.9
properties of these materials according to the Bouguer519.0 nm and 616.5636.5 nm regions are due to
LambertBeer law. electronic transition$A, ( F ) 2AG) and*A( F) Y
A wide absorption band of eutectic glasstioé 2E (2G) of octahedrally coordinated &€dons. The ab-
composition 65ZnEB5B,0; with a CoO content of sorption band in the 568:%80.8 nm region caused by
0.00; 0.02; 0.04; 0.06; 0.08 wt.% consists of 3 bandbe electronic transitiofA, ( F ) “TY(P) of tetrahe-
with maxima at 528 nm, 582 nm and 632 nm. They cadrally coordinated C& ions.
be assigned to tHé&, ( F ) 2AG),*A2( F) “T.¥P),
and*A; ( F) 2E ¥G) transitions.

—— 657Zn Q0,;30k,B0 €

1.01 ---- A F PAY(G)
A FYTY(P)
081 Ay F FECO)
0,6
=g

0,4-

0.2{

0,0 T T T T T T T T T T T T T T T 1
400 450 500 550 600 650 700 750 80(

|, nm

Figure 5. Decomposition of the absorption band into Gaussians of glass with the compositior G80;
at a concentration of CoO: 0.06 wt.%.

Table 1.
Characteristics of absorption bands in the visible spectrum of eutectic glass of compositioR36&EzaOwith
a CoO content of 0.06 wt.%.

Ar , , Relative val

(integ(::ted) FWHM, nm Maximum height | Center, nm of(atﬁfe aere:,%/i
‘Ao F PAX(G) 47,220 113,640 0,390 528,216 50,690
“As(_F YTY(P) 9,916 46,759 0,199 582,489 10,645
“Ax(_F YEY?G) 36,017 87,596 0,386 632,766 38,665

Area (integrated)} peak area, FWHM half-height width, Center maximum position.
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Figuire 6. Absorption spectra in the 125@®750 nm (1.25 2.75 microns) infrared region of glassy materials of
composition 62.5ZnB7.5B0; at a concentration of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.%. All spectra are
shown shifted along the-akis.

Decomposition into Gaussians of the optical ab-  Conclusions
sorption spectrum of the glass under study with a cobalt In the ZnQ B2Osi CoO system the possibility of
content of 0.06 wt.% showed that the most intense @btaining glassy materials in corundum criegbat a
the band with a maximum at a wavelength of 528.2 nntemperature of 1158 and a working temperature of
and the least at aavelength of 582.5 nm. 11704 has been investigated.

In the study of the absorption spectrum in the in-  The intense absorption bands in the visible region
frared region of glassy materials of the compositioat 554 nm, 595 nm, 640 nm correspond to the transi-
65ZnQ 35B,0; with a CoO content of 0.00; 0.02; 0.04;tions*A, ( F ) 2AXG),“Az( F) *T1YP), and'A; (F)
0.06; 0.08 wt.% (Fig. 6), the beginning of a broad ab¥ 2E (3G). These spectral properties make obtained
sorption band formatiomithe neaiR regioninthe ~ mat er i al s wusef ul as a |light
1500 1700 nm range was established. Fig. 6 showsshown that in glassy materials of the composition
comparison of the spectra of glassy materials with t85ZnO7 35B,0s1 = # 5 fvherer = 0.00; 0.02; 0.04;
composition 62.5Zn087.5B,0; with the concentra- 0.06; 0.08; wt.% C% ion has tetrahedralnd octahe-
tion of CoO: 0.00; 0.02; 0.04; 0.06; 0.08 wt.% (for clardral coordination.
ity, the spectraare shifted along the Y axis). The ap- For glassy materials with the composition 65Zn0O
pearance of an absorption band in this region indicat88B,0si = ¢ tstfie broad absorption band in the infra-
an insignificant crystallization in the glass. With in-red region (12501800 nm) was found. It indicates that
creasing C# concentration, the fraction of cobalt inthey are potentially promising as materials for passive
the tetracoordinated state in the crystalline phase i@-switches.

creases.
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ABSTRACT

The physical, mechanical and thermal properties of filled composite materials based on polypropylene have
been studied. The influence of the nature and size of the filler particles on the strength characteristics of the com-
positions was revealed. It is sk The fundamental possibility of improving the properties of polymer systems
by using a compatibilizar polypropylene functionalized with allyl alcohol glycidyl ether.

sdzt yjor J: Mmidesdzd tesf ddzj dzg, SCtsdi3f Olsde ddzd L Ols 5t ;A3 7 dPAUHts dzdzd Is §
Yydmedy ~O0OOSCIsjtedmisdsd.

Key words: polypropylene, compatibilizer, filler, heat resistance, physical and mechanical characteristics.
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ABSTRACT

Today, accountingutomation is not just a recommendation process, but a necessary condition for its devel-
opment. In this regard, in Russia, as well as around the world, there is an active development of software for
accounting and effective internal control. The articlalsievith the main problems associated with the introduction
of an automated form of accounting and internal control in trade organizations.

Keywords: accounting automation, internal control, accounting automation programs, control automation
programs, IT ppducts.

In modern conditions, effective accounting is still Y @nalytical accounting;
the main problem of trade organizations, because The 15 quantitative accounting;
use of information technologies in the field of trade ac- 14 compatibility with outdated hardware;
counting has become necessary to ensuredbgipet- Y jxport data import;
itiveness in the market. v document Editor:

The main problems of the formation of accounting 1% network work:
in commercial organizations can be compared with its 1, tgotection of i’nformation'
tasks. First, necessary for external and domestic users 15 access to the archive of aocumentS'
complete and reliable reporting, the continuity of infor- . ' .
mation onthe activities of the organization and prop- 72 acceptable cost of accounting software and its

erty situation. Secondly, the problem of control Ovegccolmpamment; _
compliance with legislation in the implementation of 72 @ understandable interface and software sys-

trading activities. As well as ensuring financial sustain®™m [3]- _
For full-fledged work, the accounting system

ability and preventing negative results of ecmimac- . . )
tivity)EZ]. P gneg should have access to a single database of financial ac-

The question of applying an automated form of accounting of the enterprise, and to laike materials, to

counting in commercial organizations in modern con@Pt@in any information when requesting.
ditions is considered as a global and mandatory for all "€ most important indicator of the work of the
activities, both wholesale and retailers. software is to protect against failures and intentional
An essential advantage of automated actingiis damgge to the database of r(_elations related to _the pro-
cessing of personal data carried ousskate authorities

minimizing errors and quick search for information.

However, one should not expect from the automatio®y local governments, as well as legal entities and indi-

of accounting for the problem of the complexity of acYiduals, are regulated by the Federal Law "On Personal )
counting in general. It should be noted that the systefh@ t @ dated Jul yrZ @d. ,rom2006 :
preparation of qualified personnel fequired for any 30.12.2020) [1]. Requirements for the protection of

automation of the financial process. personal data when they greocessed in information

Today, web services and programs are being gaystems are established by a government resolution of

veloped and improved in large quantities that can adapt: - 11. 2012 ~ 1119. The compos
to rapidly changing legislative acts and read infor€asures for the safety of personal data when they are
mation from reference documents. processed by order of the FSTEC of the Russian Feder-

According to reearch on the development of thedtion 0f02.18.2013 .~ 21.
digital economy in the Russian Federation, more than N @ddition to data protection, it is necessary to
200 types of accounting programs are used. Howevé?,ke into account the speed of recovery after failure.

not all of these programs are adapted to rapid changB€refore, when you purchase software, give prefer-

in legislation and unstable economic processes. ence to the licensed versions of the experienced manu-

Accounting progams for efficient accounting and doc-facturers, which constantly release ugdaand hold
ument management organizations must meet the mifggular consultations and introductory seminars for

mum requirements and have the necessary functionJI€ir Users. ,
ity. The basic requirements include: Consider the most popular platforms of interna-

% conducting operations log; tional software.
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"Buxoft" is an accounting program for small busi- - the nature of the purchase and sale transactions
nesses. The obvious advantages of the program inclugine purchase of goods oretCommission's terms, the
- availability of mobile application with a conven- acquisition of goods from the population in cash, sell-
ient and understandable interface; ing goods for cash through cash registers, sale of goods
- automatic update on all devices; on credit, refund of goods in accordance with current
The main minuses include, firstly, the fact that théegislation on the protection of consumer rights and
program is designed exclusively for IP and small busithers .);
nesses, partial data loss and slow respen$§technical - features of the pricing process (the availability of
support are also possible. goods with the adjustable trading fee, the use of dis-
The next security program is "Konur.Bu-count discounts for consumers, seasonal revaluation of
khgalkhe". More than 32,000 small businesses have geods, etc.).
ready been registered in the Kontur.Bukhlery Web ser-  Special attention should be paid to the fact that the
vice, which chose this platform for its mobility and thenternal control systermithe organizations of whole-
presence of Ahecessary functions. sale retail trade should not be oriented to identifying
To judge the popularity of online accounting carand fixing already accomplished losses of various
be from annual reports placed in free access. "Contokinds, but on their prevention with accounting [4].
Elba" pointed out in his report that 856,768 users were The effectiveness of control procedures can be en-
registered in the service for 2021. 1,216,56,475 rublémnced by using comfrrs in cases where:
of tax deductions were paid through the platform. But - Various homogeneous data arrays on land and
it should be noted that the program is suitable only faccounting operations are subjected to verification;
organizations that do not have international counterpar- - Used a unified standard accounting system;
ties, as there is no integration of currency accounts. - itis also an information search engine for decod-
LLC "Button" takes over the obligationspon re-  ing and confirming the availability okfevant primary
ceipt by the company of fines obtained by their faultdocuments, accounting registers;
So for April 2021, 4,300 users were registered in the - Itis also used by an automated system for moni-
company. Among the shortcomings, there is a high sutwsring the execution of the approved regulations for the
scription fee and the impossibility of working with solution of relevant accounting tasks [5].
budget organizations. The promising direction of computerization of in-
During the pandmic period, the business had taternal corrol procedures is to use software for organ-
go to the remote mode of operation. Russian entrepliging and conducting an audit. For example, "Assistant

neurs chose such IT products for this as: Assistant Auditor", "Audit Expert", "Assistant Audi-
- "Sky"; tor", "1C: Enterprise". Despite the fact that these pro-
- "My business"; grams are focused on the auditors of their apjdinat
- "Finguri" - etc. during the implementation of
Increasing accounting requirements is one of the
main problems and requires the impement of the References
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ABSTRACT

The principle of parallel development of marketing and investment strategies for innovative development of
economic entities is proposed: the development of marketing and investment strategies should be carried out in
parallel and in a coordinated manner, so that each of the directions of innovative development outlined in the
marketing strategy is provided with appropriate investment resources. Accordingly, the adopted investment direc-
tions should expand the market opjpinities for innovative development of an economic entity and stimulate their
implementation. Compliance with the principle of parallelism will allow us to avoid situations where the identified
market opportunities cannot be realized due to lack of ressuas well as to quickly assess the prospects for
resource provision of the identified innovative development options and, in the absence of such options, proceed
to the consideration of alternative options.

Keywords: innovation, finance, credit, econgirinvestment, enterprise strategy, business planning.

Introduction 2. Variability and flexibility with respect to

Effective financial management directly concernghanges in external conditions: the investment strategy
the financing of innovation activities, providing for at-should provide for a mulvariant deviopment of
tracting investment in those innovative programs anevents and be suitable for implementation when the

projects that provide a high financial return. business environment changes.
Investments long-term investments of capital in 3. Compliance of the investment strategy with the
various fields of activity to make a profit. existing investment climate, directions of state regula-

The investment of innovative activities is carriedtion of innovation and investment processes, consider-
out based on the developed innovative programs or priag the prospects for their change.
jects refleted in the investment strategy. 4. The parallel development of marketing and in-
Innovation prograid a program of innovative ac- vestment strategies for innovative development is a
tivities that is aimed at achieving development goalsondition for the development of an economic entity as
and provides for the participation of various legal entian adaptive dynamic system.
ties and individuals (including foreign ones), as wellas 5. Acceptable (justified) level of risk ahvest-
the stateand international organizations in its imple-ment decisions from a variety of options, you should
mentation. choose those that have greater efficiency and less risk
Investment strategy is the process of forming per unit of result [6].
system of longerm investment goals and choosing the 6. Sufficiency of investment resources for the im-
most effective ways to achieve them. plementation of innovative development projettts
The investment strategy is aimed at providing theavestment saitegy should ensure the mobilization of
resource basof the enterprise for the implementatiorown and borrowed investment resources in the amount
of the innovative development options identified besufficient for the implementation of accepted innova-
cause of marketing research. tive development projects, considering the risk and the
Among the functional areas of the organizationainulti-variant scenarios for the implementation of each
structure of the management of an economic entitgf them.
marketing and investment actied are the leading 7. Investment efficiency. The investment strategy
ones since these areas form the development strategpbfnnovative development should bring economic and
the enterprise and largely determine the content of tlm®n-economic results in accordance with the objectives
innovation strategy. of the general economic strategy.
1. Development of an investment strategy The development of an innovation investment
The development of an investment strategy as sirategy shod be carried out in stages:
strategy for preiding resources for innovative devel- 1) specification of strategic goals depending on the
opment should be based on the following principles: options for innovative development based on existing
1. Subordination of the strategic goals of the inand prospective market opportunities;
vestment strategy to the strategic goals of the innova- 2) analysis of existing sources and mechanisms of
tive development of the business entithe formation investment, peculiarities of seatand regional invest-
of the nvestment strategy should be based on the gement and innovation policies, investment climate;
eral goals of the innovative development of the busi-  3) formation of the optimal structure of investment
ness entity [3]. resources (including sources and mechanisms of invest-
ment);
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4) detailing the investment strategy by sources and When deciding to start a project, the innovator
directions of investmnt, stages and terms of imple-must take into account the price of own and attracted
mentation, etc.; capital, as well ais structure (the ratio of own and at-

5)evaluating the developed strategy in terms dfacted funds). The combination of these factors in the
compliance with external and internal conditions of imeapital price index is the basis for determining the in-
plementation; vestment attractiveness of an innovative project.

6)monitoring implementation. The price of capital is the ratio of the total amount

The investment strategy in the future is the basisf payments made when using financial resources to the
for the devlbpment of appropriate innovative projectstotal amount of these resources.

and programs within the framework of the general eco- =

nomic strategy of innovative development of the eco- WACC=> 1. *d.

nomic entity. - 1)
2. Innovative project as an object of financing where WACC is the weighted price of capital;

An important component of the development of i is the price of capital of theth source;

enerprises is the implementation of projects based on (i g the share of theth source in the company's
innovations, which make it possible to radically solveapital;
the problems relevant to the enterprise. nd the number of sources of capital.

An innovation project is a set of interrelated activ-  The price of equity is determined by the innova-
ities designed to create, produce, and promote negt's dividend policy (the price of raising equity) in pro-
high-tech products to the market in the face of resourggyrtion to the share of equity in the organization's own

constraints [1, 5]. funds:
Innovative projects can be of the following types: 15
1. Industrial projects are aimed at the production Cs = p?‘ﬁ‘
and sale of new products and are associated with the T+A-M<B

construction of structured)e improvement of technol- where Cs is the price of equity; ()
ogies, the expansion of the market segment, etc. p & the ratio of the amount o’f dividends to the
2. Research and development projects focus on re- . ket italization:
search activities, the development of software tools fé:rom%agy shmar € 9?'?_' a '
information processing, new materials, structures, etc. A—deSr:cr;t?c?r?IfSﬁd'
3. Organizational piects aimed at reforming the M-profit: '
management system, creating a new division of the or- C-arat t ints in kind or in the f re-
ganization, holding scientific and practical conferences . grafurtous receipts in kind or in the form ot re
and seminars, etc. Do not need large funds and are?ﬁ'pts from_sponsors. o
nanced by the enterprises that implement them. The price of the qtacted capital is calculated as
From the depth afoverage of the stages of the in_the weighted average interest rate of the attracted finan-
8|al resources:

novation process, innovative projects are divided int -

complete and incomplete. - k ¥ oy
A complete innovation project covers all stages of L; iV
the innovation process: from conducting basic research Ciw= j'w—
to implementing an innovative produtitis typical for . ..
large organizations that have specialized research and f‘ Vi 3)

development laboratories and specialists of the appro- o ) , i
priate level, or for several organizations or countries ~Where Cip Viis the price of the attracted capital;
that jointly solve assigned tasks. kjo the rate of attracting financial capital (kj =0
Incomplete projects provide for the plementa- OF nonrepayable loans), % per annum
tion of only certain stages of the innovation process. In- Vi 8 amount of funds raised, _
complete projects are divided into those that: td the number of sources of funds raised.
1) cover the first stages of the innovation process: . After determining the cost of the project and the

from conducting basic research to creating new pro@ice of the capital required for its investment, it is nec-
ucts: essary to assess its commercial attractiveness for the in-

2) cover the final stages of thenovation process: novator and invetor, for this purpose, the rate of return
industrial use of the innovative product. indicator is used. If it is equal to or exceeds the average

The financing of these types of innovative projectr the region, considering the scale of the enterprise’s
varies in scale and sources. The first type of project activities, then the project is commercially attractive for
dominated by the share of budget funds, the seeand the innovator. _
clusively private investment (awor borrowed). To determine the anumt of profit that can be ob-

With limited financial resources, determining thet@ined from an innovative project, make a business plan

feasibility of implementing an innovative project is anfor the innqvative pr0j¢ct. _
A business plan is a detailed document that con-

indispensable prerequisite for making a positive deci-

sion about it, since it is extremely important what th&ins & justification for the economic feasibility of an
return on invested capltavill be and whether it will €ntrepreneurial project based on a conga of the re-

ensure the commercial profitability of the project for itsS0uUrces required for its implementation and the ex-
participants (initiator, customer, investor). pected benefit (profit).
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To a potential investor, the business plan should 2. Charitable contributions of outsiders (spon-
show the level of return on future investment and be ttsors). They are formed when the project has a signifi-
basis for making a positive decision regarding particieant social orientation and arouses public interest.
pation in the financing of the project. [ll. Borrowed funds:

3. Types of financing of innovative processes. 1. Budget funds: the stateidiget of Ukraine, local

Investments for financing innovative programs ardudgets, own funds of specialized state and municipal
divided into three groups: direct, related, and researafnovative financial and credit institutions.

and development (R & D) financing [4]. 2. Extrabudgetary funds for financing R & D and
Direct investments are usditectly for the imple- supporting innovation can be created in ministries, in
mentation of the innovation project and include: large cities and regions, agell as within concerns,

1. Investments in fixed assets: purchase (manufaeeldings, and FPG.
ture) of new equipment, costs for its provision, instal- 3. Longterm loans are the most common source
lation and launch; modernization of existing equipef financing for innovative projects, which includes:
ment; construction and reconsttion of buildings and 1) longterm commercial loans;
structures; technological devices that provide the robot 2) leasing- longterm lease of machinery and
with equipment; new technological equipment an@quipment, which makes it possibte reduce the
modernization of existing equipment. amount of initial investment in the creation of produc-
2. Investments in working capital: new and addition enterprises or the diversification of production;
tional stocks of basic arauxiliary materials, finished 3) forfeiting - a financial operation that turns a
products; increase in accounts receivable. commercial loan into a bank loan and is used to accu-
3. Investments in intangible assets are associatetllate financial resourcesthe process of implement-
with the acquisition of a new technology (patent or liing an innovative project, if the investor does not have
cense) and a trademark. enough funds for innovation. The maturity dates of the
Related investments are investments in objectwromissory notes, which are signed by the investor, are
that ae geographically and functionally connected t@venly distributed over time, which makes it possible
the innovative object and are necessary for its normtd obtaina deferral on payments and guarantees from
operation (access tracks, power lines, sewerage, etthe bank regarding their security;
as well as investments of a rproductive nature (en- 4) franchising is the most complete financial
vironmental protection, social infrastructure scheme for attracting investment resources to innova-
Investments in research and development are mive activities. It provides for the replication of innova-
terial resources (equipment, various devices) necessdigns by attractingdrge capital. In addition to financial
for conducting pre project research, as well as work-resources under the contract, the innovator can be trans-
ing capital to support the current activities of researcterred intangible assets (technology, knbaw), trade-
and development or higher educatiortitngions. mark, company image, etc. Franchising combines the
When planning an innovation activity, it is necesadvantages of credit and leasing.
sary to determine the total amount of investment for the 4. Foreign direct inn&ment is attracted mainly for
implementation of an innovation project or program. Itshe implementation of larggcale projects related to the
value determines the commercial profitability of the intechnological renewal of production, reorganization,
novation and should be codsred when justifying the and diversification of activities, etc.

decision regarding its implementation. The most common is the general investment of in-
Sources of financial resources of the enterprise carovative projects by doméstand foreign investors on
be: the rights of equity participation (joint venture). How-

I. The company's own financial resources are usexVer, the volume of attracting foreign investment in
to finance smalkcale innovative projects or programsRussia is still insufficient, due to the unfavorable in-
(implementation of a systenf quality standards, mod- vestment climate and the low attractiveness of most do-
ernization of certain types of equipment, modificatiormestic enteprises for foreign investors [1].
of products). Among them are: The company can use different sources of financ-

1. Profit and depreciation. ing for the implementation of innovative projects. Each

2. Mobilization of internal assefsart of the cur- of them has its own advantages and disadvantages, so
rent assets of the enterprise is withdrawn from the maimaking decisions about their choice should be carefully
activity, asthis activity slows down due to capital con-justified.
struction, and is spent on financing this capital con- The choice of investment sources for innovative
struction. This source appears during the project preparojects and programs largely depends on the condi-
ration process. tions for granting loans. For example, domestic enter-

3. The monetary part of the contributions of thgrises can use the services of the following investors:
owners of the enterpristncludes additional contribu- Domestic banks. They know the specifics and con-
tions to the authorized funds of the owners of the enteaditions of doing business in Russia better than others
prise [2]. and can offer advice on reducing the cost of financing,

ii. Raised funds: referring to their own experience. They are wary of risk

1. Issue of sharesadditional issue of shares of theand will require substantial collateral for loan agree-
enterprise. Common in economically developed couments.
tries, in Ukraine this source is notmdar due to the Foreign banks. Financing gossible for a longer
underdevelopment of the stock market. period and at a lower cost than domestic banks. They
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are very picky in the choice of enterprises that can hmal resources, but actively participate in its manage-
provided with a loan, they prefer to lend to industrialment, providing useful business advice and necessary
utility, telecommunications enterprises, as well as exconnections with financial and business structures,
port areas. which makes it possible to constantly monitor market
Portfolio investors. These are investment fundsonditions, significantly reducindné risk of loss of in-
(private funds and aid funds), venture capital fundgome.
pension funds, insurance funds, etc. They try to com- 4. Venture capitalists withdraw from the company
bine the income from the payment of dividends anthey have invested in by selling their stake when they
from the increase in the value of fixed assets (#lees reach a value that would indicate the transformation of
of shares). They do not claim a controlling stake, bt novice company into a company that can develop in-
they want to have a say in the management of the coependently. Thas, the income of a venture firm is the
pany. difference between the initial share price of the enter-
Aid funds. These investment institutions supporprise and its value at the final stage of investment. This
foreign governments; they invest in small and mediunprovides a personal motivation for the venture investor
sized enterprises, as well agbsidiaries [7]. in the qualitative growth of the enterprisepported by
Strategic investors: him.
1) companies that operate in the same field as the Investors with a serious risk believe in the success
enterprise in which they invest; their goal is to expandf venture activities [6] and, having no conditions for

their existing areas of activity; their own research and commercial implementation of
2) companies that work in a different industrypromising technology, expect to use this development
area, but try to make bettese of their assets; to modernize their own pducts with the least risk,

3) financial and industrial groups (FPG) that seekninimum time and money.
to develop strategic relationships. They are committed Leasing is one of the tools for crediting various
to longterm cooperation and strive to have significanbperations when buying machinery, equipment, and
authority in making strategic and operational decisionsther goods.

Mediumssized eterprises are the best investment  Leasing (English lease)long-term lease of ma-
activity for strategic investors. The most appropriatehinery, equipment, vehicles, production fiieis, etc.
form of investment for a strategic investor is a joinbased on an agreement between the lessor and the les-
venture. see, which provides for the possibility of their purchase

Public issue of shares and bonds. It is used Hyy the lessee.
well-known large enterprises whose shares are in de- Leasing entities: less@ a legal entity (leasing
mand Their additional issue and sale on the stock macompany) that leases the property specially acquired
ket allows the company to increase the liquidity of théor this purp@e under the contract; leseea legal en-
sold shares and is an excellent advertisement for tlity that receives the property for temporary use under
company in case of success [3]. the contract.

Business entities should take a balanced approach Objects of leasing: movable and immovable prop-
to the choicef an investor, since this depends not onlerty that belongs to fixed assets, except for property that
on the possibility of implementing an innovative pro-s prohibited for free sale on the rkat.
ject with the desired results, but also on the prospects Leasing operation an economic operation of a
for the development of the enterprise. business entity (lessor), which provides for the transfer

With limited financial resources, it is advisable forof the right to use material assets to another business
an enterpise to use fundamentally new mechanisms fagntity (lessee) on a paid basis and for a certain period.
raising funds in the innovation sphere, among which fithe right of ownership othese tangible assets for the
nancing with the participation of venture capital playentire term of the contract is retained by the lessor and
an important role. is recorded on its balance sheet. At the end of the term

Venture capital is a qualitatively new way to in-of the lease agreement and payment by the lessee of the
vest the funds of large companidmnks, insurance, full value of the property and certain percentages, thi
pension, and other funds in the shares of small innovaroperty becomes his property or, if this is stipulated by
tive firms that have significant growth potential and imthe terms of the agreement, is returned to the lessor.
plement innovative projects with a high level of risk. The longterm lease mainly takes modern equip-

The activities of venture capital firms are characment, diagnostic equipment, control and measuring de-
terized by certain feates: vices, complete technological complexes dimes,

1. The firm is formed at the expense of individuamini factories "turnkey", medical equipment, agricul-
and institutional investors, and it is managed by ventutaral machinery, etc.
capital companies highly qualified specialists in the Conclusion
field of innovation and financial management. These strategies for investing in the innovative de-

2. The venture capital firm invests tliecumu- velopment of the enterprise must meet the principle of
lated funds in carefully selected innovative projects bgarallel development of marketing and investment
acquiring a stake in innovative enterprises that are nsirategés for the innovative development of economic
yet listed on the stock exchange. entities. In particular, the development of marketing

3. Venture capitalists are active investors, i.e. thegnd investment strategies should be carried out in par-
do not leave the company after providing ittwiinan-  allel and in a coordinated manner, so that each of the

directions of innovative development outlinad the
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ABSTRACT

This article examines the problem of the lasgale presence of the shadow sector in the world economy, the
growth of its role in eonomic processes and the rapid transformation of the ways of conducting shadow activities,
which confirms the importance of a comprehensive analysis and the search for new methods of combating the
shadow economy. One of the promising directions for theeldpment of effective measures to counteract the
shadow sectors is the use of digital technologies and, in particular, the study of the potential of blockchain tech-
nology in the system of state management of the development of the national economicRBystparpose of
this work is to analyze the current types and methods of development of the shadow economy at this stage, to
identify its root causes based on the characteristics of the dynamics of the main indicators, to determine the possi-
bilities of usng distributed registry technology as a deterrent mechanism and tool that can significantly reduce the
development of the shadow sectors. Based on the analysis, conclusions were drawn about the feasibility of imple-
menting blockchain technology on a natibscale, which allowed us to form proposals, including: creating the
necessary regulatory framework, developing a national platform for blockchain certification, blockchain architec-
ture for organizing national document management and control over textwnil and preparing for the tokeni-
zation of the economy.
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A=A KOMMbHOTEPHOW MCNOMNb3ysi U3BECTHbIE
ceTu. anropuTMbl.

Monb3oBaTenb co3naét
TpaH3aKUWIo, KoTopas MoXeT
cofepxaTb ANA KOHTPaKkTOB 3anvcu
1nu apyryro nHdgopmauuo

BepuduunposarHas
TpaHsakuus, BknioYas
3anucu B
KOHTpaKTax.
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HoBbIW Gnok HaBceraa nobasnaeTcs

" HoBas TpaH3akuus
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CTAHOBUTCA HEBO3MOXHbBIM. AaHHbIX B peecTpe.
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ABSTRACT

The articleattempts to identify the reasons for the emergence of institutions and their nature. Particular atten-
tion is paid to the justification of institutions as a cultural phenomenon, in connection with which factors that
influenced the specifics of Russian pighi, state and economic institutions are analyzed. The role of geographical
and climatic conditions in the formation of the Russian national culture, which determined the corresponding na-
ture of institutions, is thoroughly disclosed.
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ABSTRACT
The modern trends in the development of auditing in Russia, the CIS countries and the world were studied in
this aticle. The concept and tasks of modern audit, as well as the necessary conditions for obtaining the status of
a certified auditor, have been determined. The analysis of the economic indicators of the "Big Four" audit compa-
nies was carried out. As a resoftthe study, trends in the development of international audit were identified and
it was concluded that the audit business lacks the potential to increase revenue and the ability to increase profits.
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strengthening of their role in soeeonomic transformations, the rethinking of modern cultural policy, its accents
and priorities, as well as the means to achieve its goals. Therééfere is a need to consider effective approaches
to the study of aspects of culture that affect developments in this area.
sdzt yjor J tipdleg & Gdz’ 2 o3 dagj HY osj dels, EftcOodzjdzedd o 5B dZOMIS
9 MWjtey dmMmEEmmise O -Siz dz!'zistiz tdsdztdg)” , § tdEsiydlOfiaidse Odzd j , Msyd Odz! dz
Keywords: project management, management in the field of culture, management technology in the field of
art and culture, social and cultural design, social projects.

Bilsddz, yYbt ftsjlsdOvs sHijYls fnds's dey iddg ‘dedmd -~ MK jstdziy j §f sk Odz'
fMmMlse ®© d Chkd bkter HoiigldO@adzwj b lsig®e HY j e Odzdsj dzdzts o
dede®© 0 dzj deyj MC s OCIdo dRls W sdefifishHOrEd )¢ OCIsdo des?2 ¢ ts
otej d3j dedzts?2 C kzdz' Iskz toc detyAc s tsdzdsls dhSsdyd ts §li3gd dsfigldcodfds ¢ 50 {f 9@
9l hstesd ¥ sted3dtcto®dadd s ifABkjdEjlsCdEtnisdf] B & ¢ OL O dzdzts 2
Cslsster |z dyflasnssaijdgddgielzis o e L3i ssHise  Wisteds fytsL H
fMh jmMlselzs h dn f teigpvdzidds M HE@EHtd © Ckzdz! skter , dzO
9 Emdzseadwa yy sy offtdzjlddzj2dzdds FOdedPidg®BG§d d B s dze sfte &
s tsds MisL HOdzd W , H Ot Yloedzj ddedy? d Cizfige dzjzdediats 2t j § tsdzd Is
fslsj dzydOdzO € Iz dzic3ly 2 ©'dzdf) ipdCdiAsiifm Is ofrs, to | fifgelzlj wiad | 1 | te
Oddssnj2misod M MBii) | EOBPES A Jfdsjf dadse GO Mz e hso .
OMB EOBIY Otclsdz" j flsupdjtsddeidistshPls fipn,§ d37 o Hj dzj dedj Mtej H Ml
W H§ Bis] Y deg tj B J Y JdigzO v fiflsotgideiaizs dz0 tshdtse | Stsdf izt
Sets tjekzdzdotses OdefYy s Ll mMoydefiEdy W OCIststetso
syj mMmtse . Mlsokzt Is LWWJClIlsdoe dets 3z 9 Oz H
)

Noo @

@

N=§OON:=N—§° @0
Ofr 7= "

b TEgISIFESITo T

hjd otej &3 k1 tcGesdgjfdzdly Istizttcteiglz® ls AfdgfOCals S 2 ftetsj Cls
SlsH j dz dzgzs 5B dg®fgls ¢ frpgjdajlznjyisdsj alzlsiDj dzdPls 'd3j s OC d |
dw EftcOo dzj dzif ®C l4f doupjP-L 6 O B3 Is AndzddsthPls ©  d3j-d3jslsits/mytg dat€-d =
OdzH Otclssds bk § tcOo dzj ded Y J MEO] Adzdasiydftie |7 tdf' [ fARdzts 2 H j W Is
wisd2 d fteddj dzvjlsfivOoqisdEd g B)E Y dads’ oddPiSAs Y dzj dzdzts «
Cotef stcOydwn . 1 sd 2 0z® s dzis §) s dzts of tio sty 1 rislstfds 6[ts7 ] .
j dz2ls © tsBi wWiydaw j Isfqpw b tsfip 401 Rt Qadzl 2 toff sgfipe 6 Oo dzj H tej dac
¥ 5 ML HOd]Y &ddEejde sezhe o ddfiidSaicpdzaismats d dzils t
shtsm fdzdets da sl fipdzH | dEjsdedzts fij lstaff W[ 2 W Wi .Clsd o et bfjls dzOEzfs v Is
sBh jetsmizu Otefilse.j thitz®3 d Isij @ @nsp Is d3
VftcOodzjdedj GtotsjClsORd ¢ smddhrd Migatgjedydtd fGoddvist
dsfisd M jhdats HBY sdzdw jIs 1PBEPRE @B dgimse O dads itc @ipef dozttffiidstz(j Cols dz
FftcOodzj dadv SCtBYOddY ddd d1 @O HshzOnlzs jIs{ siRHEBERNEJS2 A jHJ
dzsfls! oMmjds Mkl j SO ¢z &slsdy tdzzt®© diffts drdols UaP dzp ¢ iz H OtcMls o
yJ mMmd Mlstezn dzd yd Mlseo O toj Qjdedls too r {otOmsf Wit ds cacjorigdee Qyd d ste
setsteuyi MSdy dHJ(d. ¢ dzOh j 2zl smM I qlsj o degfyls' Mmdiddd ScwaftsH Miso [z
Bz ssBicOL d' 1 Witods Shkh getfjls esdzf Jikts?2 H jwWisj dz¥ dafs -
fMisd ¢ OC cetsmMkzHOtemilse j dedzr dzd, Ils @O Mds sds deq y & fe@ digw dz'f dgds j € Is dzr 2
St OdzdL Oydw dzdd d oM o tsL s derdéis tedpjiddg@e d fipd dfz thtc Peaedrj-dzd J Btee C
JSCIbtse MMM ds MW stedizd tosofflsj'tcjo A ERMEE@ Odzj Flpdiasdi-j Mise j d
dzd L s Odedz' 2 tor deis Ckz fifipilzjcte ' d IS dR2@EMdz® OW JH j tcOdz! desds d toj ¢ dsdzOdz
Ckdz skter . O bktesodz SCtdeStojlsdesets EZytej yHJ

—

TG aITS QgPoaIE =W
e .

Nge=Igq@a g-+-ao@g33 - o oNG
AUWIT/S FRE_ PP &F TROKGSR

- IX RS TFONGE

S I BN B
TROFGNCLIQGUFEIQZOR S T 0L 0

I\JN’(/T&D“:EE{FI

o5)
L

{bdi3jIsddz, ubts L O twhks]xgtgs g ndgd dade’dad ylefJsdamiz} diz) QW &3 Ste 6 Odzd
ftcOCIduiMSd2 tfrils ki tcOs digjiHdaddvds od Lin WjQALjls tdiL ol fAfilaytR d o sG 5
Ckdz bEter yjtejLr ftetsjClilsr . 1 totsB dzj 3" , Clstster | COMmOs lsmw

] t smMmMd2mMEts2 AjH]j Oy Iz dfSdalsdj dedpdijc 5% Odzef 8 r sz dz! skzter o Iz
ftotsy ClsOd3 S OC GitejH| dzj dedezsMstE S OPMBOGBPE o § Obizgf blp' - © IstclzH
desmisd o MW jtcy dizigdr bz & dafifs min@© 8 9 jJdRO . Mtse toj a3 dadets j 1 tsdad d30 dz
lijtcdSiR @BHtse L Istsets o] ¢ Osffjitsel ff tser@ ez@ My 20N OC st O MY
LCdtsBdyd MEs2 d §sddlsdudin@syddd OtQrdde. de.cPm&EO®O (1 1. 1!
s5COLOdzs Mkh jMlse jdedets] oty il Blso dj | ZORBEBYESSEdzu-: s 0O0cOd
stedzzs MdlskzOyds MistcOdy . | @I EERS 2 ,tc7fdz€ B2, Onfibsi@s, v . [ J
so dzj dzdj Ghdse HJj BsCtcOlsddls B Kk otz dzdijd Lisdsted 2, ¢
HJ yjodafte Oydw d oL dzd ¢ dztso fotkd ff Jdz€ &£ 'dE Isfglices | H Dl tse o 5L d3tsy dats iyl
9 BBdOMIsd Ckd skzter Mmisd dsiz dzgf B dz®tlzd C lif dzd B to drtcdztshmdsie]d-w dzd W



46 Sciences of Europe6s, (221)

0. [Id3ilsdd, Ut MisH | to)iOdidsle deg CiO wigioidy, 3P aip ks iz dgd - tc O3S O~
skzter ddsd dedets € OC WOC IO fidgtsdfZvspdvdt difts ydiLsd jzddg dedzc - s o toj o3
dzts 2 dzOf tc ©oidzj lHadzts il Y Od, S EffipdE Qs EOMMBOIsStcds O Is M  sL
dested3” , L dzOded j , Md3r mdzr . BJEd, O BOCYJ] ftodstedlsjlsO Mo ts

Vissyded s, ylsts o MW jte] Wikzhe tsdzticr tc@L afdi€ iMmise ® j ihlso O. 1
G dzOo dzr B3 dzOf tcO o dzj ded W 3 tajthistEtads f Hetfste @edztf v dz s jtefig OEEY - Is j - dats dzts ¢
LOyYyds e sdesdzd ud ME se s 3 - OCzes' Al OL O G BdzpisL i3y desMils!  d d3d
(1.1. 1 Oz y<s d2, v. . ¢ BAPEER\FOM S 2. [o." cbd &ZOISIs| a(@)f sdz' L s
1.5, usttsySddzs, ¢.c. t kB dde'skijXdstson. Il szddd X@jds dh JtesC Ow
Is. [4).. )1 © MjetsHdWhded?2 Hj ddnW jsterh jf iz iAPlelasO fulSdz dz! skzter )
9 HJWIsjdz dzsfplsd BcOdzdL O @ 5 € jisdshsded tg s otLXKA@(LY", 9 Ofjlds € B2 sto
cOL dzstsBtcOL dz' | EMedzigigls 0O BF ez dzis- § slstcj B dIsj dzw , dzOf tc 0o dzj
skzter , Wttdddteks smw 1 € sdzts diaff uzj ¢ drjH B ldadzts ® jsdzd wzd §f ). fdztsy do M
o tesMOds MisL HOdzdY, MBntcOdzjl Bfjvdzts tsfisalzys jsagdy , ( futslsts jsecc Odzd L
dzj dzedv) d twOmMftetsMisteOdzj dzd Ws %tz dzdd®r i dZOR IsB zO &) Is §f  Jpdpdts  j toj
desmisj 2. 1twd {Istsd3 6 j dzj te O ddetodBve dudj, dz! dzAsCOf ooy diF tadg O=iadte GBL- s d3 o
yd?2 Skdr bkter tfdteOjlshw dzjj ided df @ dstzts d Is1jjle Isfj srziraednjs- . v O¢
Bse st uj MSsets 1 W jSs®EMQ & tzaef jlorOodaazsts § totslstcOdzijls o ©
dztc ©Oo Miso j dedelzs dH i ¥ ot d lddsdgisw fjzdds asjzGed®. dzO0 d3dzts 6 56 t6 O dzdzts
l fjtedsH Mtsotej d3j dadatsfls g L Ondj dgts Hj jL 208 Qo dRdzlxj tdgjCh dztstsB te OL d §
LT 908 ls OBl 5 W tsdgidsddy xiedidad ¢ sy wstdzjtdaipfsOs ¥ sted30ydd, H(
HEdEE d Ui NS B2 L@ s b iy Hss ¢ Gtz @dblsly dz dzr j  Bj yJj &0’ d o
Odz' deses ftetsj Clsdtotse Odad Wz y(ju . dej. RBedrls jdzj [Isdetz' § g s

. 0. o YEkjo, 1] . | &zOB" U o dzOMBdrde P ded BE ] I
I zgO0gfdd odu¢-. LgjdEddy +Ists MmoawL Odets d M
&dqumgd? oS, reSja BC @I mMzembs E dlRIUYSHBE" - Is
[tedzso O, 1. ¢. [bQtolkdd blztodsgBtcoEiSEDdnlss O, dzj H
Ccodp. dS®BY jAls) o desfls iy juijwdsnj dof dafsdgldsjqdzdzj S sz Odz dz' & o fsL
JOkdMis O MW j tedz Isdefed &z fig®D O tedistgtOn 0 ] §©OCIsdCj wj o j todz
w g LOadMmddBshisd Sl ooy sthezO o d@hhshigss 0 ¢t
52 birndbdsedj?2 ftotsj Olsdtedya GdPw a3 i dPBH@L G § sdiBsh !
SZztedes?2 MW Jjtej . uwtSH | toxoOsihylyj f Jisdeis dstg - dztz@rg § dzd v Mtsq OB dz¢ H
s o SCStdifjlsd dzZlsdzsds d $HFOdER@REd | BAGEO dzd Usj L QdlstsQ g dh,s 0 O dzdzts
sCOY ftostcOBBISCO d toijdafddd LoO S ffrididscotdsd dgds € diz fitfs st-tpdz 2 J
ds,d 3¢ Jtelze h dr BOLBord oftis®0@asdgirr Tdjyj delstese, d tslsHj
J HiWIsjdo desisd yJ dzse juGj@izr dzr » Ctsdzdzj S yduosdzj etso. 1 0 te
ClszOdz desfls! 59 dzOH j dgd W W fisq] j= ddssteizisdzr]’j 2L Ofgig wizf-5 sw HEkzed
IQsdz stodzsets s Clsd totz® P d5j oo wintOWeOO dz! der o3 f Otsls dzy to
Jwolks wyjtejH!, M IjB iphsj 6js,0 sy Odet3dats® d Y dztf 3¢ Oy 2 ¢
dicdzzs B dZOMIs!  ted d3d dzi dedff“dzdztse AP jis Hadzp@H L ds@ J Misp As-j d3d dzdz' =
Gsizscdj Etsd GsgdsChkzd sztodasEs s Bstdsd & -
90dzad" HOjIs oL By detsfls: ) 1 [j By"d jOjdz d ddetOatss tsta fipfOjL ddzj jdzOB dzs H O
sfmkh j s dzv s OdzOdzd Is d ydgji-Seddglz, B £ xlzindgsizt dstodfuydsteliaigsls o j i f tots
ISISHdqur]Cq’J q iz if @ Qdedinj Gzl d fldsdli 20 dJMEEzMmmiss O. CAlzdzH Od3j ¢

WedSydd o MW jttj dMSEzmmlsoifsods CHAd dedz ter j.C O dzOL OH d di3j dets  ©

[ dzv  f sdzd 3Odzd W 3§ m Oded L dfQc Wy lafdzCdlay oiiisiatadstests o fotdaie da@sdgde” . ) tscodied |
LAWY Stz Qlsdes?2 HJj VW Isj dz defgjfisddts jo  defPMtfigsiPsdets,- oL woh jj dzO
90j dBts?2 MW jte] o 0O)des Y tetso jlfuflud MAdEQ dzdelr ddptsiaias jj di3f @dets&iz” , v § 6l
IsjdzH j dzyd?2 twOLodlsdw d3j dzj wxialzp dildzB 2 9 cglz LASCEETis odis=? , M5 L dzO dzd «
sj OtcOdzt dzts2 , 9" MisOo Bydzts B | W tg thjs d HAPda! dEdB®Ed jd € B dz-
Ydtelsdegs?2 HjWIsj dz! desmisd, B dB dadoflsfjdly dasetdsd Lds A3z Lo mdEAdediE 2 B &3
di3d dzj HY d3j dzls ©, O MM d3Esls.tc jrdadgzs-gz-o Mistgf O dr sktcedzsd3 o sMis tc O dz
dzd jomMis2, A. stsdz BjtcO, pOdzhscdeete? . idweis] i rHHOEOW" 2
v.[. JOddasst2, |. [ StHtedkQH O]fsttde,s B .sMse g dadzts il id
hddzO©, [3]. Is. H. M jSlsde O] .

JIsdzdydlsj dz@ dzOw - OteOCIsj tod fylasd CRj tf esrnsHflzltz st dfsj Isd Is+ Yls
Odz’ detsets ®BBEMEIBO] -H lsBlstzON §YdEdagAc i M j ydoddmistse
ClL1Ctdtikdld ftesdLotsHMiso O LiskOutytse & COs ddpEmhjsdsp dedztS Lz dz' skztets
ClLCtdts®BdS ) bknmdkkzee. 1t sbdzOmO: GRT Ry SHM? sz - o § OSC IS
stsflsd dHj2 MisOdsevwIishmv oY da0atid(ls @t de Qi hHEO T ad,| g2 MW j
1 Z20yd Bz e tsdz 9 BN j MisoalyQedztsid ntc OB dSlisd f 5 dz2@ Qdzezats Bz o s to
zOsls dcetOls! dzj S slsster j & s 3] tzdzfztizB 1 d fiigdzj B isBOdzd 2 , Clsts
ZOfteddijte OS], CO¢d g Fuzit 0, dOZSO, OkHdf

FOFor -
3
L

'e"_(/TN'Ufﬁ-g-Wq— e o
ﬁ
N'm
S,
Blﬁs

5
gEoo " gIo o

23



Sciences of Europe6s, (2021) 47

OkzOdzd L telzé s ftesj Clsdzlzé M jisdplslr Wash@®y Vo & OdegaiR 5o Odzd j , |

Witej, dzj HiSMIsOIsEYdzs. osHMbots d Codsesd ©jOddLoydd
t OmMmdissisted 3MY Bt e €&z & fftc Dasdzjcdfd-” o dHSo HJ WIisj dz2 desflsd,
fes ClsOdd. Hefmisdy jdzdw Csdtejlsdyr B MlstcOlsj &«

] mMtse toj d3j dadzts 2 dzOkz ydets 2 29%kd Is | tOlsz tc j fsdeviIsd j
cftetsjPlbedj ectus (dzOl. ) TcBtobh fdzethe® 2 s ftejfcHHEef totsEctcOBBO H 5
tcOfMMd3OIstedo O smw ¢ OC ¢ tspa@wL VdisdiE d§O HStdiAzdh | fifpy Istoteldy) dizs[ds f o5 j €
YyJ dzj &z0f tc O dzj dzdz" = dL i3j dzgj dedf 4 ec O 2 c J tcBF g OBA .,V sl fids ©® o dzj dad
dzts iy Is ¢ ddazd Mo 8¢ Y tedd s Ols H jdRMHg dcdzd] As,Mwe Htdz'L f sz yj dedw o' ¢ ts1
sster = L O Bt H]dddds] odiwsnsxitydcOudni] wQddjsddd d Bd
fsMmisOo dzj dede" 4 yd dzde [ 1 f.[ 2]0.] ;1 66 sWY d2jcOfdsesd 3P Wis fPuelas - ¢ s
L Odzdzr B tesftedwisd 2, dzOf ig®e gz dztizB ? | ci2® WMnsdzHWdisgts t©j L &z dz!
Zdzed C Odz! desets ftesHEZCISO ddzdizr EMmdelse disyg dee izs@ dP 3] o to] -
B3d dzdzr =7 d tj MEtemdz = 6 tecOdzd wifdpdy2del d(S10 fiz §f A9 dzj dedw FtetsEctcO

l 1 2Ctso miofiplsidz] LWz0dzed?2 B lsinf tc®o drjsdgf® Yylsts tsdetso detsj o dad o3
ftesj ClsOBd ((t2SsoatHMmisets &NBOKY Mddssdydswddy totdejst-Is tso d ftd
JClseée sftcj HY dzw j Isfw CoO¢ ctotftdsidogiOddaztsigr 2§ tf s G tsdi v 1§ i J2 s ® afdzj, dz
ZOff 0o dzj dedets ] 20 ML H Odzd fno W& dz@ Ge@rdzi dzth)c 1 IstidtelfsH &£ Us@d BsL O d
Efzzed ddzd tejLbd 5Os0Oe. 9k dzw @ eizs B[ Mz UOj ot B dz-
dz 2 ROoOClkjtt s SClses k¢ OWA otF Lsts jd2Q) dadyjtc j 18 j fidf tatatiz’j 7 5 G to!
ZOYOdzts d BSBdyodd). (¢ ctm@iard s ls Zuf g s clotmcaE @, d 7 dzj f
CSEHO yYjdd ftesjSk0 HEMsEOBEBE fiddc EBBHEO, ftetsj S ls
ftoj CtcOh OjIsipw o MmowLd Isj o, fplsfto j jd Ezdyj dzd fdsjts sl Hstinlds o  §
ddzd dzj Bsclkzls Brls: Hisflsd dztiztgls Mls tc @ B ¢ d § Jsiy B Pz O d2t ©O o dzj dad
iClj Btodr hj dzjls dzj tsB R tsH G dfkhisd dzdu JOL Oeke®@d ZQteB GO d
Bj dzdzr 2 7 OO jtols detisfpdjls v € fo ttmjdrj judpddgdzt-tesB dzj )3 k2 te O dzj
fisd o ftetsjCl d HAdlkjd deNMEOR{OE S0 2 st PEr oLz S s

¢

|
L

Is
s

o ( dzts, dzfj Bldtshmdlshy ¢ ML HOs f Giedilz danC EHmlso Pl Clledz skt
fosHikzCIskE, EmMdkzkzcec] ddzd tj dgiddfldds B8] OdzdL 2] smw yJtediL i
sO¢ BCOL" 9081 diMmdzj HIsH Bded W H dz'B SEizs fy i WD Is Ty liso | deezse &5 24
ftesj Clstso ftojHftodded BOJ IsmesRdzw vHOEMIs d YO ded v | icfPlsiAs Wats 3 R tes o
ydotscdls j dvdzse s tojLizdz sO®@.jIshetspAIB] cGRCEQY yj dzi o OW  { to
Bsebkzls ftodotsHdlIs! C otLH | PHishdd-&G0 21 sy Pezy ez sz H Otefls ¢
L Ctsdesdgd yd MS e d ©Ctolzy O heltcO dFg3®j Held , O Lifatefjlsadrjh C¥lzdz! Bzt d L
hdds HdzdIsj dz' desils! MOBsGE s 202D CdStOH ' & 9 49 jitgHidoHifXtds 2 s
vO0Cdds BBKEOL A3, S OYHT 2 fdetyjdgdEO WY tdf dieotsHigtdR d50 spzp gl dztse | O
LHOdzed Ekdzed S Odz' desets ff tesH BSYlgO, ¢ Hzdy diddmta]r dazd u j ol dztso MC 52
SOIs 0. L ddys0 jtls, Ylsts ML HOocOgHPE. JtesHEZCIST ddzd
Emmdzz ¢ d MmMkh j Mise j dzdets wslsdzd yOY sy dzts dzts @ 6 z 6 dzd dz G dafleis= Qg dzlz 4 d
G dydz ~. ddi -~ 3 ¢ ctmMkzuHOttmlse j dzdets?2 {f tot
456 dzOMdzs | [ & U 120 1rdu [ 2GS0 ISz to ' 9 HOo jHAEIMEB2 B dZOM
COC ftwOo d dzts, o fsdzdzv ¥ sME chtzlestgd d Ss Pz PHEYH D ftotso j
Clstets?2 tMEh jMisodzvw e sy dolsetdEzcdiQ Yoy H OB gzjrdzdzs- ¢ tc Odzls t
misd . l 1 sdz MzEd@god HmdgHE it dMSkmMmise ©. [ Odedz” §
ded j o3 (o dzaj N dzj 2 Mo HE2-J dZOfsghHN 2 & O Rd 5B dfJ 04 figzs alzD ) tsEA Rdg:
dzdtetso Odzdw d ftesdL o sHMise daRdztsH dezj € s j dzh dzs s 2O fglg d te s 9 O dzd
hifmMlsekze s tsfted HJ dzj dedz’ § 9 LAY drdztsfipaw Lfigts y of 80 A slzefidy) (K dsd2ks afffs tc H dzfs o |
fsmdzy ftesj SO d@sebkls o' f szdzOHV $EOPHFSO G2 Lodz Iskztcr
Btsls, COC ffHEBlBsC O 1 C syl OH iz® o g Balp@rzy Gzdeg v , MsL HO
OdzOdzd L B GtEMisd Jtesji SO, OsEOEPde] dpd s F sBMESj ded] Ckdz Is
fosdLesHumlsealz [ 3] . M¥ ilsj OlstcOdz! dzts@ 5, BzLr COd dzts@ 5,
sOC YBCOLT 908 Ils dMmimdzi H GSECEREIS” ,d Mt ztifkslo0. B 6 2z 1s
WE)dZWISJfI']W

Modsmisswisj d! df o5 §ehjite§smdin HF 015 dif ©52020 ¢ SH
dLoydd ddzd o~ tHdy'd of fighs fislzeGo  fif teQsaf @peOddsidsi Gfto 1O Wiz 1
fstel¥ jdj?2 ftsjClsss. fdzj Hizs W B dats B dzO Yy d v ds:

) Stels¥ jdz fesjClsse o) HMEPo dujss HIPEA[G2 diEms E- Isj Olstc O dz!
Cbips' (LocORd, (osjCkBadd st gbaodHsBE@dd:OYydY d |
kjd2 desfylsd, Bl jHddzj dzedzr 7 cHdezOER fiAFj U fhdedf 4 Z DS dzr & ¢ Of
kdodascts Ik teOodzj ded™, 2Oy  dz2 Yizdzts @ ts L HzO dach jts Mtz o 7j Bzd 5 § Ols tc O dz
MisteOlj cdui MS IR  yj dzj 2 o taClidmPL Ohysfefds' [ 8 S sdgyj 6hUBR. foscte
Vi tOo dzj dzd j § StelsW Jsdgj dg j tizls telgeCtadls & tc | H Mis Oo dzj dzd 2 " ;

0o Odzdzts ] bk Qo dzj dzf 5 dzs® dafds o &z Is -dzj )
Widvdd fesjClse, o ©ORIOR Coltse' @ fsosHdlhw



48 Sciences of Europe6s, (221)

3) [tcOdzdL Oydy d ftsE§jePdis, oy ¢ szt B Ftod dw dzd bk
ofMmjtesmMmMd2MSda, djyHEZdOwHmwd: » § dgzhB@de &uzj 2MS tEdsfdd yj 2 . b
Ckteses & MW jtej Isj OlstcOdz dicds,s SAEZE, s SONBIRE ¢ Hzdz00 Eide -y d ¢
ceoOWdud Mésets dMEkmmise O; M EpR Odzd Oy &' tc d de@as B8 D dpd B dze dzf Is to &z of3
dzr 7 ftesjClstsa, dzOY tcOo dzj dzlip] Bels Wzdtc 'z C2cQ) 1f Glzj lae § B) § MRS v &isidzy | &

et sk iHusilstOdhlse O ssp zOfs ¢ UdloNS s ¢ tlsddnS sd d
wdfdzj ML H O edgd idzls 6 tizls j tc djBlSishipi Mg fFO0usS ck ¢ OF, ¢ &ZOf 0j o € &,
hdrn ftewds' § IteOdhmdy ydd dindeasc d misdiedzidddd] ¢ d deffHgds 02 s5dzOr
B’ HdY §COLO MijSkOC dj & 6 dzlj ol s dzdzs € ts dzf 1= tzg &30 dzd v

e, WjfMlsdoCCude) i s odzCfn sijtddz ¢ § B dztg to sHf jionls j dz desfisd  dzj 5B R tSH(
wisdg2" [7]. C &ZOMMmdW dCOYydd et filytsg ffts o OL

lted (Issd dhf sd | 2<€Ikig's § i§difeatdap dzj dzadw &3 HJWiIsj dz' desmisd,
sYyjdzCd bobUjMCdr (s s dumsHsdy dls) & dshisd, §t shts j dad

Is
-OCszOdz dztsfylst  yj dzj 2, deOOdadevin Isdd yHjtalzd § 2 S Blser A
O tcOo dzj dz ftotsjCls (BB tesftodwisdy.) ;J Stso tOMMdBzOIstedoa Oj s Mmis
-Yd S smis: dLdzsy § dzdvw  ff OO fif St dzfitpldstisty ¢ tefts o O dedgtj- d dzd yd Ols
dZdL Oydd ftesj SO (di3j test todovdis dizty)j; detso se o jJ H j dad J , yjdz s Cts
-dz20dzdydd YtsCOL Olsj dzd 2 HisHGARIH.GEWRdy Pdpgd? ddzdOf sHH ] Y Od
HOY ftesj Cls0O)( Bilg st € Is  whCjtQdisj thptgijorH jd ~d3OIs j e d Odz! des?2 d dzd |
syd deS d; Colststetsy dd3j Jls -§ tof tipls teetzl)ls af j dmigts
-Htsdzy dBzded ydf Odz dz" 7 sBMfkQaisl Qdzde?tc Oalzdayd j fH o SL HJ 2MiIse d 4
Zso ME S22 5B dZOMIsd, 9o ¢ dz6 yj detzd & dz®j O dzdf s@zfif IS f tzsedz” o5 f ts
iSO (RBjtesftedwisdw) ; sz L dzOyj deds [ 4]4.Ckdiclz] @B @C Is
-Htsdzv MtseMise jdzdzr = d f ted{lodyidgj diefl? ~sdgteg Hilsdew pls d dzdztso Oy
sBh j2 MEzddj ©OMrtHEs dzO NdeEchiaf j( dg ders'f whslHd PYzr d2' = (615,
- d2Odzd Yy yOofglsdzd € 0 CtdC tafts@® B MNIFBS&EHAE- Mdzr Mdzy dzr B 82 16
hifMlseodzj dgdv HJjWlisj dz' detsfls d ,desdePtg e Bedzt dsg ¢ o BAMIsdcP B , dzts L
dZzdL Oydd ftesj SO (Bjtesftedrissdvtctt pitmac) dzedj fHoddydy dodz d
-d2Odzdyudd E EyOfmisdzd € O Ctas@pCtdOmieds sdzj. 8 BlgH HftidissR i © 1O sdz daC
Hdzv  t6j OdzdL Oydd ftetsj CIlsO o Odsdste O dls dtej) O dadf @O )t ds-dzdz” d3d ¢
Odz'-lelgjsm dzd Y4 MSCts2 BOL T ; dzr 3 [ 4] . s0O¢ sCOL"90jls OdOd
-d2Odzdyudd 2 EZ2yoOmilsded C Os-CHEHAL 2o O st BB o P S 5 ttOMY tots
Hi2Mmlsadw f ttee OdzOB]I ¢ s XHQIR fiddotg’ dedzts?  dedflald dgte y dzts to 8 B elzi Mls d
ZOBd i3 Misdesets MOBskzY cOo dzjj dlyr 7 FTEBERSBHINC dBE] lst o B
dzj S sy teud MC dd3d tstec Odzd L ABRd W Kot figle] i€ iz ydB s, @M -Ists s yd M
Mo s?2 ddWsted3Oydd [ 6] ; Oklsj dalsdydets?2 &BkzL " €d, cBdzts  j Mise s
-dOdzdydi dJdW stedzOydd s fiHsjOMdssjods CdztEfnldsd HEz Yy Ofls -
RSO Ctdlbthmdscts lBSEO oz digttds Rt foals fisls © Oty jdz0- S dzO fiy i
flso OFMEPOS?2 d df stedBOYdd; iSkse ® LOsadmMd®smisd Btk koM
-sBidse Odzdzs s t©€OMR sHB&OdES? fiptty ji Hefls o( f tets B’ h dzj dgdztsfyls
]l 2016 GetsHEZ ctOdzsr B disftc G2l totg Is1,J dzy His Dz is § 6 @ dzjlsdzdij. ,) .
Hidedd Stkfdra WiMmlsdeoOdirE s OB OO dksqlStk tods-H j dzj dzd
T MY jCkOCdzj2. wtjHMe By stz ydga O asdzOdgde™ dgBIHLj W-1s | dz' dats |
Odz' dzts?2 iSHOBHSE i Odzd j B5 L of § @B o ¢Sy jlSdBed,- § sMSsdz Sk L Hjf
st e d dzOJ ey pbfe@ftsH dsds®Eq st EEHPORd Mtsyj sos sy oy
BsdzsH' 7 OtelsdMmistse s jtojIsfisetsj §lsmp.L dC dz0 ddi3j dzd
ZOtesHdes e s OlsdmlsO dwuut ] A0 dead3s(Lcdds y sdsidds\gC Hdz®@;dzj uJ ded v |
S BdzVsH @D W j Misdoe OB a ¢ $é&s dffftiedB®iy-sts tcOL HjdzvIsy dzO Hej ctlzf
GOdzdL Oyds WddzOdzO i3J Y H Iz dz@g € isdigslyyd 5 Yg B &Y oM@ dzdg@is | dz! dzts |
BOkztcctss 1QPABOL QWO dz MG Ov 0§ dagdics OB ydW¥ dSk s k0
d¥ dzOW j Misdo Odz' , 1 tsigmjishdgj aiglz’j 2 MPRWMASET W ddOkhses sects B MY,
s pddzi ¥ MsLHOddY s jtr ¢ wgseidsd din Wdf Xz0gatgtedz'o RdiAfer o " H j dzw & |
rys0¢ddts t smiddd. 10 f tsfigls Qdatso Chidf teisfipty tefn) Chuftj J, € B OWite) jj Hsclls dg',

= Q.

)
)
¢

dzj 2 " Hjdzjdz MejHMIse O A jedps@uzs ldpss ted s dizdas 2] HfctOSROE Is 7 .
sztecdd, uj Otk v dsect Ltedlyd¥, MOl tedh tHaddmy o Os @- € kz dz' Ist
B @ dz' MEsets d o] teis@dyYtacdsiinls s O @l tzllz BB W o dzw s Isfpw B ¥ H Y |
dgaizjded ¢.1.vjrse O. Cobster §j Wddodhdtelze sy L O Mudls
ddzj HEjls ®lBjilsdls!, yYltBtvy jchtdzdso (GHNQWH j e Plzin 2B 5, mMkzsi |
WddzOtedisdzdw MlsOdzetse d d&zOMm!  Af jsBjjta@Nsdiddzi deizd 6t de& K s ) @ Odzds fig dizjc O o
sotsteyd MSdr ftesjShtse o 2003 Mu2BlYtcidHtdmnLdaldd dedfH Ciflz B fiyd H
1 ZOesHOtY | tcOdzZlsOd3 | B tcdzOdSEO@OUY Mfstey zB 5l Sdzd sp 2 dzse 5 ¢
zOMlsd Mmissw zOM! § sMis O dzEpdlidds offAfdgdtvls Of s | € I s dc O dz@ tedzy H § dzd W

or Gz » ktsitee d Y]y txdloffigtdjo¥@ shff sdmsemspds d BJ yic






