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qhrfu Z2 9UU hu,rluurqurh Oru4fr\ thuprnfpnu3u:Lfr (urlumhhur. 22 qUU), npp qnpbmr-t L 22 qUU

\ruhnhruqpmpluh hfrilurL ,h*, ,Ilr \nqilhg, L 22 qUU €frlfrur\urh shqh\*f i, |rhurnlrurmtnp, ]r 4hrlu
nhophh l.hnb faunlur4lurhfr (urlumhhur' gurqriru\hpqmp3nth) npp qnpbm t gruq ur\hpulmp;urtr

lruhnhurrpmplurh hl'.fruh r{pur, rllmu \nqrffrg (urlumhtur' rfi'.uufrh' vnr[itp), hfrLtp ph4mbtprl
2urluu.nurhfr 2urhpruqhr.nmplurh \runul{rupmplutr 2001 prlru\urh}r trnltrlptp}r 17-b N t 121 npn2mr.fp
(ulunrhhln' npn2nnf), Fup4 lt nutVpuQuh pltltuQutlt nbutQgfuhhVlt, ulptluh rypnghuhhplt
Ifilihrnlllufl h tthluut$q{p: Lnp rypnghubtV} tI2utQnul lt pwqtlu$nthQgltnhtul ItlnrytVJt unugnLt[
bpuqpf (rulumhhur' bpurqfrp) frpru\url,rurgrlurh hulur.nu\ml \Lphghb umlrr qruplurlluqfrpp (ur;umhtrn.
u.pn3 urhuqfp)' htrnhSufir Lfuufh.

l. tlurldurtrurqplr urnrup\utr

1.1. Umltr qurldurhruqpml 22 qUU-L qurprnurlnprlm h Epruqplr frpu_r\urhurg uh trqurr.nur\nLl
9ruqdurllhpqmplurhp huln\urgLtl Zurluurnurtrfr 2urhpruqhrnmplurh 2015 prlru\urtr]r qhrnur\urh plm2hml
htuluunnhur{ub' riirh2h 99 166,1 hu,rqrup 2Z 4pruri qmrlurp, }ru\ rrruqrfur\hpqmpSmtrg qurpgrullnprlntLl L
bputqlrph lrpur\u-rtrurghhl npn2Liullp h um;h qur3rlurhurqrm{ uuhr"furhrlurb \urpqnrl:

12. opu-rqpnLl bu-rlu'^nhurlrub' \ruqrl.r\hpqmplurtr \nqrrfrg |rp'r\tuhug{hfrp rlfL2ngurnmiJl.rhp}r
(ur3unrhhr.n' frgngurnnuitrhp) \urulupr{urh t".rtnh dull\hr.nhhpp npn2{mrl ht-r urnupurqpurrrpm{ h
opugntgur3|rh qluhnr{, npnhp umlrr qurl urh'.rqpir rurrpurdurLhfr riruutr htr (hrur{hflrubhhp l rr z):



2. trn4ilhpf frpullnthptrtpp h qurpunnlnpmplnrtrlrtpg

2.1. 9UU-h irpurr.ln.t p 
".hh'

2.1.1. 9uqrirulltpqnrplnr-hlrg qruhruh2hl \ulnruphlnr unr;tr qrulfurhu.rqpfr 2.4. \hrnm{ bur}uruurhu{rub

quprnurrlnpmpl nrhhhpp.

2.1.2. gurh\urguE dultruhru\ (ur14 prlmrf ' fluqnp rirupilLfr rilr2ngnQ urnmqhym Eruq ru\tpqmp;urh

\nqilhg bpur\urhrugrlnq rlfr2ngurnmr.Iltpfr Ehldulgpp h npu\p' urnurhg rffr2u.tfr,nhlnt rltpgfrl_rfru

qnpbmhhmplruLrp.

2.1.3. ;pb4nrhhpr |rpru\urhurgrlurb rflr2ngurnmrfLtpp' fLp hrulhgnrlmplu p uruhrlurhtlml

phpmplmhhhplr urhhu-lnm1g r{hpurgLiruh nrprurl}m dull\hrn, h gruqriu\hpqmplnrh}rg qruhuh2hlnt

rldruphl umlh qurlftuhuqrfr 6. 1 -fh \hrnnLl hurluuruhur.lruE r.nnrqurhpp.

2.1.4. urnurhg frpu\ruhurgrlurb rifr2ngunnuihhpfr urprgmhphhplr 4|u.Iurg qm urp urpruriur4phlnt'

|rur\nqrftul-rfr lmbtlnr unr-3h ul.u3riurLurqfrpp h qruhruh2hlm hururntghl qunndurnrlurb rfrruuhhpp, tpt '

ru. 9uq ur\tpqmplmbp durirutrur\frh 2fr u\umr.I bpruqplr |rpru\urhurgmrfp, \ull 8pruqrfr

|rpurllu-rl-rurgrfruh dullutrur\ ur\1..:hur3rn t qurnhnui, np urltr quln2urd 2f f pur\urtrugr{hpr,

p. \urqifu\tpqntp3mhp hp\m h unlhfr urhquni fuuluurhl t bpurqmrl tluluu:urhurlrub urnurhd.frh

rllr2ngrunnulhhplr frpur\rul-rLugr.fLuh durl\tnLrtpp (rlfr2ngurnnr,ritrhplr fpru\url-rurgrftuL durl\hrnhtp

truluu:urhurlrub $ht1nr 4tqpmrl),

q. fptu\urhurgrlurb rflr2ngrunnulhhpp :ttr hulLuqurr.nuruluurl-rmri bpruqpml uurhr-furhrlurb

quhurh2htplrh.

2.1.5. um3L qurlftuhurqlrpl.r ophhpnrl \ull unt3h qur3rftuhurqpnrl turluulnkurlrub hfllptpml prbtpr-

4tqpnul qu-rhurh2hlm frphtr hurhd.htl rutlurlupLn rlfr2ngrunnulLhplr urp4lmtrphhpp:

2.2. 9u:qriru\hpqmplmhtr frpunlmhp mhfr'

2.2 1. frpur\urhrugr{urb rl}r2ngurnrirutr ruprlmhpp euu-fr \nryifrg p\nttllhlm 4hqpmri qruhrul-r2h1nr

rlduptl irpth hururuhhfrp qmrirupg.

2 2.2. qUU-b \nrlffrg qmrlurphhpp lLldrup{h1nt 4hqpnul ttfrur\nryltuhf prEtlm umlL qu:1-furtruqfrpp

h quhruL2tpr hruurmgtl |rphb qulndurnrlrub rfruruhhpp.

2.2.3. bp*rqpfr \ruururprfurir hu*Iurp, ophbu4pmp;rur.Ip uurhrluhLlurb \*nq"rl, hhpqpu*lt1 hppnp4

ruh&u.rhg.

2.2.4. qUU-h qprurlnp hullurd,rulllntppllp ur11 \urqrlu,r\hpqmplmtrbhplrl-r hrutrd,hhl \rurnu1pLlurE
ur2luuLnurhptrtpfr rup4lnrhptrhpp:

2.3. aUU-fr qruprmuLlnp L'

2.3.1. Epurqpm{ hur}ururnhurlruE qhqphpnr-ri ru2u:\gh1\u_rqr-fur\hpqmpSruhp.

2.3 2. \urr.nurphl bF*qllt (urnurhd'ftr rI|r2ngunmrlhhplr) |rpru\urhurgrluh rlnhlrpnpfrhq'

urhhpurdh2rnntp}uh 4hqpntr.l hurfurqnpbur\ghprl urll qturu\urtr \urnul{urprlu-rh rftupri}rhhhp}r hhur.

2.3.3. frpru\urhrughhl bpuqpnrl trurluruuhurlurE ur3l ur2fuulnurhpbhp.



2.3'4. |rpru\ruhurgr{uE d}r2ngurnrfiuL rftuufrh htp\urluigrlrub \ulnurpnqur\u.rL hu-r2rlhullntplmLhhp}r

Lfhpuphplrul hulftuqulnuruluurh nlrn2md p\mht1 4pu:hp uururl.rurlnt oprlruhlrg rilrtr2L 20

ur2luulnu:trpru3frl.r onLlur phpu.rgpmr-f : bfoh hhplruyrugr{urb hru2r{turlmplmhtrhp}r hulfurd.urlh

irpullurhurgr{rub rffr2ngunmr.fp hur ulquu.nu:u}uuhmrf L bpuqpfr ti unrlh qrullurhu:qp}r qurhuhghhp}rh,

urqur 4pu.rhp pL4mhr{mrf hh: Qh4 npmrl, QUU-| hu.r2rlhunlmplmtrtr pl4mhhlnt 4hqpnr hnopiur

durl\hurmri 4pur rfu,rulrh qlu{np burfumgnnl I gurqrfru\tpqnrplruhp.

2.3 5. urnmqhl nt urr"frlrmlrhl gurqrlur\hpqntp]urh \nrplfrg bpruqplr |rpru\ruhurgrftul-r hhpu.rlur

qnpEurnmlpLtplr qbnr{ d.hnp ptpr{u:b pruhur\ur\urh m npur\ur\r.utr gmgurLfr2Lhpb Lltpurphplul

rnhqh\nrp;mhbhplr hl*furh r.$ur hru2riurp\rlurb qm ,rpfr 1u']rlr Liurufrtr hur2rlurp\l-rhpp h lrp
tqpur\u-rgnrp;rul-r htin rllrruufh 4purhp htp\u,r3urghh1 zz $bhurhuhtplr hurluu-rpupnrp;mh' rltp2|rLlu

\nqrilrg uurhlfu:hrlrub \urpqm{ h durd\turhhpmrl;

2.4. 9urqrftu\hpqntp;mtrp qulprnurrlnp t'

2.a.1. bpurqlrpp \unnurphl urhd,ru p.

2.4.2. bpurqlrpp \urr.nurptl euu-fr \nqrflrg hruu'ru.n{u.rb q}*nu'\utr bpurqp} urnur2u4purhpfrtr

hrur.Iurqutr.nuruluuh h qpu urp4Snthpp QUU hrul,rd.hhl uuh urhrlulb duli\hrnmri.

2.4.3. qrulLluhuqpnrl hurluuurhurlurb $]rtllhuu-r\ruh il|r2nghkph oqr.nruqnpbtl bpu:qpnr] h umlh

ululLfurhurqpm{ uurhriruhrlrub Lqulnur\hhpml nt 2ul}lupruhru\trtpnrl.
2.4.4. \ururruphl aUU-]r \n\rlfrg prugurhrulmlurb phpmplmhhhplr r{hpug urh hqulmr\nr.l grprluib

gnrgnrr.l!hpp.

2.4.5. u2]uururuhplr uulururlhfrp urp4ynrhpfr uurugr.Iuh uhhhurplrhmplurh hrul.nhurptpr.lurtr \u1I
ur2|uurr'nuLpp 2rupmhur\tlm urhLrqulmu\urhurprftupmplurrr rftuufrrr urtrhu,qruq rnhqt\u:ghh1auu.

2'4 6. qUU Lhp\ur.t*rgl-rh1 hru2r{hrnn. dullurl'.\u,r2pgruhmrl unr-]h qu-rlrfuhurqp}r 2p2urhur\hhpnl.I
tldurprlurh qmriurpfr Snlrlr rlhpurphplruy hur3ur (ur;umhhrn' hurlrn)' rifrhltr hur2rlturm ulturlrutr hur2np4nrl
utiulr 10-1: 2ur}nnu'I h2rlmrf L untll-r qurllurLurqplr 2p2urhu:\hhpnui gruqrlur\tpqmplu-rh qn+Iirg bpruqph

fpm\urhrugriruL hbpur\ur qnpbrunnrlprrtpfr qbnrl &hnp ptpr]rub prurrur\Lu\urtr m npur\ur\rurr
gnrgul-rlr2trhpfr rltpurptplurl rnhqh\mplmhhhp L 4puhg hillutr rlpiu hur2r]rup\r{uE qnufurp}r 1u$fr riuru}rh
illlpullurut-r hur2rlurp\trtp

2.4.7. |rpru\utrurghtl bpruqpfr 2p2urhur\hhpnr gUU-|r \nrplfg rnpullurqprlrub qntLluphhpf ,

2ulu.rur.nu.rhlr 2ruhpurqtr'nnrplruh hLu2rlurqruhru\rul,r hu2Llrundtuh N 20 urnurh4urpr.nf 4pmiphhplrh
hruriurululnruulurul_r hu2{urnmrf.

2.4.8. unrlh qruliurt*uqpml uurhrlur'lrub \rupqn{ auu Lhp\u}ugLh1 rl}r2ngrunmrJrrhp}r

|tpur\u'hugr.futr {ruu}rh hru2r{t'r{nrplmLhhp' urnurtrg *r11 \urqrfu\hpqnrplmhhhp}r qu^mlhprrhp}r

\ulnurpr'lurh phprugpm urnu.rgr{urE qfulu\uh tuprgmrrprrhp]r, ]ru\ bpurqpfr rur]r.uprnfrg hhrnn. rmupb\urrr
rurfi]rn$ hru2r{h'rr.{mp;nrh' 4purh \gtpLl ur2}uuruurhpf hurhd,l_rLfu:h-ph4nrhrfruh hp\\nr[I ur\u.



2.4.9. unr-;h qur}lurturqpf qnpbnrlntplurh phprugpmrl ruqurhn{h1 bpruqpfr }rpur\ruhurgrlurhp
Llhpruphpnl rlnuurnurprphplrh burtrnpurhurpr euu-fr htrurpul{npmp;mhp' rlhp2}rh}ru \nqrifrg qpurLlnp

qurhruh2 uururhrupr opr{urtr}rg 5 ur2luurnruhpurlfrtr oprlur phpurgpmrl

2.4 10 qUU-b \nr[{fg runurtrd,irh rifr2ngurnmrlhhp}r fpur\urhurgriurh rluru}rL hu2rlhuulmplmthtpp

2p\mh{h1nr 4hqpmrl 9urqriur\hpuqmplmhp qurpurullnprlmr.f t urhrldurp' qUU-b \nqd}rg uruhrlurL{urb

nl2ur fu durLf\hrnmrf rlhpurghhl urpd,urtrurqprlurb urhhuniurqruururuluurhmplml,rhhpp.

2.4.11. bpurqplr irpur\rutlugriurh hulftup urhhpurdt2rn urqpuhphtpp, Lu2]uruururhphhpp h

burnur.;mplmLrhhp[ {tnp phphl *aLmrfhhp}r rfurufrh, Zrulruurnurhfr 2ruLrpurqhrnntp3ruh opHrpnLl

uuthtiurhrlrub l]*nq"rl' qtrnmpSurh \ruplrphhpfr hrudurp \ulnurpr{nq qlurr-rlhhpir \rutrnhhbpfrh
hu:rft uqurr.nuruluruh :

3. Opurqlb $btrutruullnprlurh lurrlrp

3l Opurqplr $frhurhuul{nprftuh 2urrJrg \ruqrlmri L 99 166 100 (}rtiunrh}rtrp Llfftnh hurp3mp rlrupunr1rrltg

huqurp hurplmp) 22 4pu.r :

4. UnLfpnplrLqp

4.1 quu-L bpurqplr frpur\rutrrug urh trurluLur\ruh, nrrraursb\ h urilrlrnrlrir2 urp4lmtrptrhplr

hrurfu.rulunnu-ruluurhmpSutr qhuhulnrlurh hululmu\nrl ]rpur\uhrughnrr"f t rinhfpnplrl,rq:

4.2. Unhfrpnpfrhqtr |rpur\urLrugr.lmd L eUU-|r \ulf Lpur \nrpflrg frurqnprlurb urhd,]r \nlil|rg:
4.3. Unltfrpnpfrtrqlr frpru\urhurgr-furtr pbpurgpmrl purgurhurlm{ub ptpurgm futpfr m purgpnqmrlhhp}r

2ur\Lluh hqunmu\nrl gruqr.fu\tpqmpSurhp rnpr{mrl htr gmgmrfhhp, h \ulnurpr{mr-f hh

urnr.u2up [nrplnrhhhp:

4.4. quu-L gurh\urgurb dulfurtlu\ \u.rpn1 h bpurqpf 2p2urtuu\hhpnul frpur\urtlughtl rlntrlrpnplrhq'

ntumr,thruufrphlnq bpurqplrh urntr2qnrl gurh\ugrub {ruruurupqphp h hSmptp:

4.5. l-rnhirpnplrhqlr |rpru\urhurgilurh ptrp'rgpmrl eruqrlur\tpqnr,plmhlrg \urpnq hh qurhurh2r{h1

qpullnp m prullur{np qurpqruprulunihtp h prugulnpmplmhhtp:

5. .{durprlurh \urpqp h duni\turtrhpg

5.1. 9ruqriur\hpqmplurhp rldurpmrlhhpp \unnurprlmr.f tL hurl.nh ph4mtllhpr oprlurh hur2np4nl 20
ur2|uulmul-rpurl|rh oprlur phpurgpmLf, hph bpurq'^{ uurhrlurhrlurb 2hh rldrupntr-thtp}r \ulmuprfurL ru1l\urpq

h drurl\trntrhp:

5 2' quu-h {drupnul L \urnurpurb ur2}uulnurhpfr hulfup Lffrh2h ruprgmtrpp urnurburlm

uhhhurplrhntplmtrp qr,pqhp, tpt 4u-r rnhqlr t mhhgtl \urqrfur\hpqntpln rfrg urtr\uilu hruLqulfurl-rpLhplr

hturl-ru-rtrpnrl:



5.3. qUU-L \urqr.Iur\hpqmp;url:1 rldurpmrf k \urtrluLurldurp' um3h qurl_turhurqpml huriuurLnhurlrub

qnufurpfr rllrL2h 92 rnn\nufr 2ullrn{' ilfrh2l, 91 232 800 (}rhumtllt\ ilfrfl.nh hp\nr hup3mp tphumhhp\m

hurqrup ntp hurp.]nrp) 22 4prurl, nph purn hnuliulur\Lrhpfr pu2|urlnul L hhrnLlu.rl \hpq. r-|rh tmu ujru\nr 
'

20 r.nn\nu,2-pq tnur ulu\nr-rl' 25 rnn\nu, 3-p4 tnur ulur\nu-t' 25 urn\nu, 4-p4 hnullulur\nuf' 30 nn\nu.

5.4. qUU-tr 9urqrlur\tpqntpluhp unrlh qurl ruhruqpm{ trur}uruurtu{rub qnrdu-rpfr 8 rnn\nup rldupmri

L nhLnhuu-r\urli tr ur31 bruluuhpfr rfurum{ huln\rugr{ub qmrftupfrg, hpb rl}r2ngurnmr-ft.rhpir }rpur\urhurgLftul,r
Lluufrh hur2rltrnr.lmplurLg aUU-|r \nqLlfrg uprlhl L 4pur\rutr hqpu\ugnrplnth:

6. \nqrltplr qurnuruluurLunnrlntplnrhp

6.1. Unt3L qulLlurhruqpn{ h bpruqpml hurluruurtur{rub qurpr-nrurlnpnrplmLhhpf 2\ulnurprluh \u-tl n2

qurur2u.rd \rur.nurprfiuh 4tqpmri gruqdur\tpqnr_plnrhp qurpLnrurlnpLlnul h rlrnluhu:rnmghl

2fpru\u-rhrugLlurb rlfr2ngumrlurh 2rurJrm] h r{durphl r.nmqurhp' 2}rpu\urburgr.]ub rlfr2ngurmlurll hurr-furp

Lurluunhurlrub qmrlurplr 1 rnn\nuf Surlrmi: ch4 npnt , rnnrqurhpf rldupmrlp \urqrftu\hpqmplurLp fr
uqulnnul |rp qurpr-murlnpmp;mtrhhpg \ulnurptlnt h luruluurmrlhhpg rltprughhlm qurpululurhmplnthfrg:

QUU-| umlLr \hr.nnrl tluluruurbu{urb qm ruphhlp hu2rlurp\m h hur2{urhgmrl L \uqrlur\hpqmplurhp

r{druprlhfrp qmrluphhpfrg;

7. 'tlu3riurhurq{r qnpEnrlmpl uh durf\trnp

7.1. 'tiurliuhurqfrph mdf r.fh2 L rftnhmr-f rrnqrltpf uurnpuqp urh quhlrg h qnpbmri L rffrtr2h gnqilhptr

ur.nurh&hrub qrupnul{npmplmhhbpfr' unlpn42 brurlurlml llunrupm p:

8. ULhurqpurhurphdr mdir urq4hgntplmhp ($flfU_UUdnf)

8. f ilurlr-furl-rurqpn{ hrufuulnhur{ub uluprmurlnpmplmtrl'hph urdpnrl2mplurip \unl r-furuhur\}rnpkl,r

2\urnurphlm hruriup gnrplhph rnqrulnr{nul hh qu:ururuluurtlurm{mplmhirg, hph 4ur hqhl L
uhhurrpurhruptfr mdfr urqlhgnr,plurrr htrnrrurrrpm{, npg bruqhl L qur}fturrurq}rpp \hptptg hhrnn, h npp
9nrpihpp lLirb \rupn1 \ruLluruurtubl \urLI \urtrlu'rpqhLhf. U:+"ll,ut, |rpu:rlf6ur\trtph H,r hp\pur2urpdp,

2phhqhrlp, hp4hhj, qulnhpruq p, nuqrtur\urh h urprnur\urpq qpmplurh hurl.nurprupmrlp, purlurpu\urtr
hnrqn*il.tpp, qnpbur4ntfrhpp, hurrlnp4ur\gmp]tuh rllr2ngbhplr ru2|uLuuuhplr rlur4urphgm p, ultrnru\u:h
LlupLlfbhbpfr ur\rntpp h url1tr, npnhp urtihhu-rpirh hh rlu:pd.hnrr-t qurlfu:hurqpnr{ l1u}ururnhuLlurb
quprnu-ri{npmplntttrhp}r \'^nr'upmrlp: bph urrhruqpurhu-rphfr nrdf uq4hgnrplmrrp 2urpnttrur\r{mri L 3
urdu{urL}rg u^lhfr, ruqru \n{ritp}rg lnrpurp'rh2;mph }rpurr.lnthp prL}r prbhlm qru}lurtru:q}rpp. 4pur

uulrh tnuluruqhn urhqur\ rqurhhprl rllmu \nrl frh:



9. bqurlfu\|rlrynr1ptrtp

9 1' 'Tlurl tuLurqrnul \ulnurprlnrl r]rnrlrnfumplnrbhtpg \u:ri purgnr-ritrhpL |rpu:rlurpruhur\urh md nr-trtb,

tph \uqil{ub htr qpullnp h urnnpruqprlu:b hL Vqrltnh \qiltrg'

9.2. tlur3rftuhurqfrpp \hprlnr-ri t hp\m opfrllu\nrl, npntrp nthth hrur{uruurpurqnp frprurlurpurLru.r\rutr md:

SmprupurLynr-p \nqrflrtr urprlnul t qrullurhurqpfr rih\ opfrLur\: nurllurLruqpfr urLpurdurtrhfr rlurutr th'

ur. \uqrfiu\hpqmplurh \nrlflrg 9UU hhp\urlurgr{urb q}lnru\urh bpruqp}r hrulurp,

p. Unurgur4purtpp (hul{hllurb 1),

q. Opurgmgurl|rtr qpitrp (hurrlhl{rub 2),

4. tlurl urtrurqpfr qtrlr riurulrh hullud,urltrmplurL urpduLurqpmp3nr-trp (hul{hSlurb 3),

h. afurur\uh bpurqplr hurluuhur2|rrlp (hunlhllurb a):

9.3. 'Ilur3rlurhurqpml hurlurur.nhurlurb ulurpunurlnpmplntLhtpfr 2\ulnruprlurh htur \urqr{u:b, frtr2qtu
Lurh unr-3tr u;ru;rlurLruqpnLl 2brufuunhu{ru8 hrupurphpnrplmLLbpp \u:pqur{nprlnul hL Zu:lurunurhfr

Zurhpurqhurnr-plurh optLu4pnr-p1 uLf p:

10. trnqilhpf huughthpg, purtr\ur1frh rlrurlhpurqurllurLlrtpp h uurnpurqrnrplnr-hLhpp

Z QUU burluurquhnr-plmh

p. bphurl, Uup2url Fuqpulilutr qnq., 24

Upurpurur purtr\ FF2,/h 1510005175820100
Z.lZ 00005673

\,ruPuqurn r l. U

Z2 $UU €]nflrur\urtr $f qlr\ur1]r ]rtrulrurmur
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Zu{tplurE I
lf. *.0,.1-ny, rotr r.

N b-l@qrutrlurhuqrh
ullugu.Iful,€

Fup4 h ur.'tlur\ruh plltlrur\urt nhur\glrutrtplr, urlp urh 'fngtutrhplr \|rhturlr\uL h rlhluurtrlrqrip: Lnp
qFgtuLhpb 2ur\nt tpuqrfur$mtr\glrntrurlLlmptplrurnurgnutbpurqrlr

1. U2|uuuluhpfr \ururuiillurh hlllpp 2urlruuuuhh 2ruhnuqhr.nnr-IoJurh 20i 5 lartrurlurhlr u.lhrmullurtr Flmgh
2. U2luururLutrplr tl.qururur\p

Zhr'nurqmnmp;nthtrtpp h2rlu:b nlnpumrf hqulnru\unqq.Iurb th ur3trqbuh purp4 p}lf}rur\urh qpnghuhbp}r

\fLhLnf\ur1|r nt r.ihlurutrlrqrfhtplr prugurhur3unlurhp |rtr2ufhuhp htr' rubluur2purblrtrhhplr m u;1 opqurl-rurllu.rtr

Llmptpf qurqru$urq at hhrlnr-\u.rSruq opufqurgr{ruh nhru\g}rurhhpp, purqrfru$mtr\gfrrhurt ulbE u,pqruufrptrhpfr

uf Lphqh urlpr.tuh nhdl mrl, urbluu2purEirhbhplr nr- uqlrprnhhpf \u*nurf ralr\ rfrnluurp\mrfirtpp,

hutu{n2}rbhp}r uirhptqp hpuurptrlurl qurlduhhhpmrf, Zurluurnurh}r rltr.nu:r1 qurpmhur\n1 hurtrpurtrlntphl}r b

lpuLSbg uururgr.]urb furnurh3ntphplr r{hpurLt2ru\m j, 2qprulur\utr nhur\gflutrhpf urqqhgmplullp

urhopqurhur\urL rilrugmp;mLhtplr hmlnqth tr hhvrhpur$uq pfrilfru\urh {rn}uurp\mrlhhpp h ru3fr: u14

qpngtuhhpp hlu'ttrur\urlnt purq urrluul hh h 4purtrg rlhlurutrlrqr-llr rfiuhpurr.huuh purgurhurlunlurh hu4turp

rulhpudh2rn hh ryrruhg urnruhd,|rh' uluppur\ruL rprlhplr hhuurqnurmplnthhhp:

'{tpnl}r2ur1 pru14 pflf}rur\urh {ut}uurlllntLtLtpir ilhiuutr}rqiltrtp}r rlhpurphplul urnugrlu.rb urprgmbphhpp

\oquruqnpbr{htr bnp purq ur$mL\g}nhrul hlmphp}r' trurtrn{rn2}rhhp}r, 4drlurpurhurl rlfrurgmplnthhtp}r,

rlbuurlurtlrn2frLhpfr, \urvrLufiqunnnphhpfr, 2purEhrul|rtr riurprn\ngbhplr, rihrnurql.rhpfr hutiurdml{urbplihpfr,

uhlqmrl Lr \hphpm l1}ttt*"rl".t urprgmhrurlmn \htruurur\urll] hunlhlmrihhplr, |uL{h1m 2p}r urppr.furh m

r{Lupur\uqhpbrfruh hqurr.nru\ml oqr.nur\urp l-r ru11 L;rrrphpfr ufrrrptqrfruh rrqulnu\Lhpm{: u}rurdu urtrur\

\il2ut\{htr urltrqfuir qpnghuhhp}r urhlutrnlnq}rur\urtr hfllnr.hphtpp, Itlt:qh"Itp hL' opqurLur\ruh hmrlpfr, Lu14

p{m h pp{urbfrtr '1urpmt.u\nq rf}rurgntplmtrLtp}r rirnlurup\nr-rltrhlp updhpu^lnp 'rpqu.ru}rphhp}r'

opultqhltururtrhplr, 22 hurtrpurrlurlptplrg urnurg{nq rthrmul qrupmhurllnrl luururLlntphp}r hruriurfrp

Llhpur 2ur\n.Ip, urquhnrlhlml hqunnurllurlfrh urpqurulrphhpfr rltb hphp h quhqurhhp{ ptrurqurhqruhur\ruh

drurftuhur\ur\frg 2Lurlrurtrfr2htpp:

L2{urb phurqullurnLhpm }rpur\urhLug{nq hhururqmnmplmrrLtpp }ufruur upqfrur\urL htr: .}purrrp

urpuurgnlm hL huliur2|uruphrulfrL qlrLnntplrutr rlh2 qhpur\u1n1 nqqmplmhtrhpp: Ur.nurgrlurE hfllhurpurp

phmlplr urprgnrLptrhpp \hpurr.mupur\{th q}rurur\uh hn4rlubhhp}r d.hml, ur11 pLlntrl h pupd.p r]urp\ruh}r2
ntLtgnrl |r2urqqur;|rh hpruururpu.r\2ntplmhhhpmrl: 9]rpurnru\urL plurSplr urprgmtrpbhpp hhuluppppmpgmh

\Lhp\ur1ugtrhh 2,2 urh'rhu^p3urh rnurpphp dlnr{hph hu*iurp, ur14 pr.lmrf' r.thuurprpq}rur, p}r fu\Lutr
urpl;mhruphpmplmh, qnu|u'rbrnh'mp3mh, trrrp $mh\gl'rLur1L3mptp, ptrruqurhqurtrmpln r h u;1tr:

SLup{nq q}rLnur\ruh ntunt turu}rpntplnthhhpp \urpnR hh hfulp hruhqfruurtrurl qur2urqu-rhur\urli plrnrlp}r

htururqur r.l2u\mrlLhplr huliurp:



SupLlnq hfr hru\urh qfuur\ruh ntqrlntp3mLhhptr hh.

/ Uquln-nurrlh\ur1ur1|rh, 2rpurlur\urh nhur\gfurtrtp qruqLulftr h \nl4hLuurgrlurb $urqtpmrt: Zhurhpur$urq

qpnghuhhp, hur\uropuffi2hhp:

" 
Ubluurf lublrhhtdr, urJrl prlmd' phur\urh qur+, opqurtrur\urh rtlrurgntplmhhhplr Furldp

uprynrtrurrlhrmtp;urr.lp opulqurgmrl rifrhlr rupdhpru{np urpquru}rptrhp}r:

'/ U3priuh qpnghuhhp: FruqrlurSmhllglrnhurl hlnrphp| ulrhphq urlprluh ntdlnlm :

r' Qurururfirq,Lurba\utr,nur$q:

r' Uhlnul ulurpmtrur\nq |unruLlmptpfr hulfiufrp rltpuli2ur\mrl:

; Frup4 pllflrur\u-rh nhur\glrurbhpfr Lturphriunnfr\ru\ruh rln4hpl{npmrf:

Lulunpl druriurhur\ur2p2urhntLf fhuurllnmurlr hfdhu\urh qllnu\urtr tllurdnt htpp.

"/ Zurr.huurhltlnLl nu{r\urltrtp}r uu-rnhgriruh \}rLtur}r\ur\urh hlurtrur\p h,tlft uqh\urpupr{rmpSurh hhur,

runur2]rtr urhqull urlpruhprlrub 2qprulur\ulh-dlmquulnprlurb qruqur$urq opulrrlurgrlurtr nhur\glrurhtpmil

qtuhgrlhl hh 2qpurgb \plry' qhpopuhlurl|rh nuqlrllurltrhp:

/ Uq*- nur4|r\ru1ur1|rh rtLu\urp4ur\n{ hruur.nurur{h1 hh r.ullurutprlrub 2rpurlur\urh-d;nqurlnprlu:b

nhutqgburhhph urtuur\ruh hlr LurlpmgpLhpp, turp hphmlphtp tL qpurhgrlhl ulupur$|rhu-4|rtr b olL}lrhur;ftr

Lubluru2purbirlihhpfr qurqu-r$uq opufr4rug uh qpngtuhhpmrf:

z UbluruZnurblrhtrhpfr Lr 2pubLlr opulqurgrluh nt ppprugrfiuh 2rpurlur\urh nturllglrurtrtplr ruq4hgntp3u p

fput\uLugrlhl th ruhopqu.rLur\urtr |rugmpgmtrtrhplr rlrnluurplrlurh hhrntpur$ruq nt hnr.tnqhh qntqnprylrub

qpnghutrhp' urpdhpu.ulnp urpqurulrpLtplr uururgriu.r p:

z ZLulurtluptpr{h1 L ulhpopu}r1ur1}rh rt}rurgmplmhtrhpir hhurhpnqLtr pru;pur3mr.lLr uquln nu{r\ru[rtp]r, npnhp

hrupmgnul hh urbluur2prubfrhhhpfr m opqurhur\urh Llmphplr 2qpurlur\uh opufr4ulgrlutr nhurllglrLutrhp:

z ft'I €tlflrur\Lult $hqlr\*:It ]rhurnlruurturlr hhrn hruriurlnhl hurlntruqnpb{t1 L furlp tpLmlp - 2rpurlur\urh

nhu\gfurLhplr ptrupnqur\urh lrtrhlrprugmrlp (IuUU2 hurl.ntrurqnpbmplnttr No.338, 1988 p.):

'/ U2ur\rlt1 t brrp \Jrhhurflur\uL hnG hqurtrur\. hhrlm! Surqnt urquln nu-r4]r\rufrhpir ururppur\url.r

nhur\glrurhtplr munuihurulrpr.furh h ulupptp rlfrugmplmLtrhplr hur\uropulr4frl hurur\mplmtrtrhplr

pur gurhurlnr.[ruh hqruurur\n{

/ UZur\rlht tt urpdhpurlfh hlurtll\p h hurlurqurlnuuluurh bpurqpurl|rh rJmphp, purqLlur$nt1nhur\gfrurl.rhpir

prlurlfh rtnltlul{nprfurh nt r]hplmbntp3urh hLurturp, }rtr2p pnr-11 t rnufru purgurhur3urhl p}rilfrLu\Luh

{rn]uurp\rluh urnurh&frll purlurrpf2hhp}r m ntur\g}rurLhp}r hhprlpmrlhhpp:

'/ Unur2Ftr ruhqulf hhurhpnqhtr \urLnurflnlr\ ntru\g]rurtiLpmrl qurq $urqm{ qpurhg{h1 htr u.rqurur

nLul|r\u1fubp h purguhulnrlhlt 4pu-rhg rllpp:

z U2ur\r{h1 ( u-rtrgmrlurl}rh tr.nurrfrhp}r nr qpurhg rl}rurgmplnthhtpfr hurhn5urJr rlrn2frtrtp}r hfrftuh l$ur

urpllmhur{hr.n \unnurfrqruurnplitp}r qurr.npurur.mlurl.r unhnklh\r.npurp}lt}rur\urh hrlurhur\g:

z UZru\rltL li hhprprlhl t rinfrp4hLlr rflruhthghtth u.rpqlmhurphpur\urh urnurgrlurh hlurhurll

purpd,p2tprf uruurfrdurhul]rtr frtrptrulnurpurbr{nq u}rhphq}r (Ff'U) rlir2ngnq:



ugp{urL nhd}nlmrf u}rhphqr{ti th u.rhgmrlurl}rtr rfhururqhhpb qurpq L prup4 h}r4p}r4hhp, \urpp}r4hhp,
Ufutpf4Lhp, ufrfrghqLhp, pnphrlbhp h rlpurtrg hlr urh qpru \nrfqnqhgbnL trlntphp:

U2u\{t1 | urtrgnulu-t1ftr rlhrnurqhtp}r h}rapirahhp}rg }rhrntprihuruqur\urh huliru&mplrubphbp}r uyrurgriurh

l:rrp gruEp2hprluruurlrdurLurlfrh hlurhur\

tl2ul1{h1 t Lftrnurrltrhp}r opu}r4htp}rg nr ptrur\urtr rf}rurgnrplnttrhhp}rg r.thb rIurppmplullp Lfhrnuqru\urh

(q$L|' hh\tL \npurSn) rlrn2frhhplr uururgriurh urtluhnlnqfrutrtp:

U2u\{h1 hh rlnfprlhtrf, qqLe}r, l1n1h\uful purqrlullhuurqurlfrh luunuhSmphpjr rlhpurd2u\riurh urLpur}rnh,

urpdhprurlnp ururpphpf \npqrfurh purp&p ururnfdurh urufrulrrlq rnhlutrnlnqfrurhbp:

3. U2|uuruurtrplrh htp\uilurgqq hhrltrur\urL ulurhurtr2htpp (1 lglr uurhriutrhhpmrt)

Uplfrur\urtratplmh, uururgr.lurb 1-r htp\urlurg{ub urpgmhphtp}r hul{uruurfrmplml.r, dullurtrur\u-r\}rg

hhururqnrnru\urh rlhpn4trtplr h uuppur{npmrftrhpf \}rlurnmrf , urhuur\urh rlqtltrbpfg uururgr{urb

hur2rlurp\urlfh h rlrnp&urprupur\utr unlurfrhplr huliuupmrl, Lnpurpurpur\urh runur2urp\trtplr rl2ur\ntrf,

urpr.nnhuqptpfr h hhilrhur\urlhb bpullmhptrhplr hurlnhpf ALur\tpqmrl:

4. U2]uururutrpir pmlruh4ru\mplmtrp (3 L2h uurhrlurtrhhpnt)

Uquu nw4ltQutltaflitt nhuQgltuthhp hb4aQ $uqzuL 2rutlutopult4lt2hhV:

LurluulnLurlurb L |rpur\ruhurghhl ulhpopuir4rul|rr.r nur4fr\urfr h rnrupphp uril|rLtrhpfr f2tr 2pubrrlr urrnn f
u1nlrtutr 'r.nurppur\urh nhru\glrurlfr dpu rllr2ur{ur3p}r urq4hgmplurtr munr- huru}rparppuh ur2}uulnurhptrhpg:

@np&LullurL \nphuurgbnh hurluruurpmritrhplr rlfr2ngnrl purgurhurlurrltlnt L urrllrhhhplr \unn4r{rubpurl}rh
phmpurqphplr urq4hgntplmhp ntu.r\glnL ilbguqurlplr ruq4tgmpluh urnrul ,l.rurhruur\mplnthhhplr r$ur:

fa{ur1fL urpdhpurS}rtr hlurtrur\m{ hur}uruurhur{nr-rl t mumr.lbruu}rph1 2purbh}r L ppr]uibtr}r rfh2l,r nhru\ghulh

ptulprlhr{ub ilh}uurh}rqLlf \p}ln}r\ur\urh qurgrlurhhhpp L hulihrtunnmplnttrhtp \unnurphl nhurllg}rurhhp}r

$fuf \ur\urtr {r6ur\trtp}r purgu.rhurptlurh urll pr]ur;}rh hqrutrur\trt1}r hhur:

hpur\rutruigr.lhpr L rltpirfrtrnyhurnlr qhpopulrqurllrtr opulqurgr.turh urpdhprulfrh nhur\glrurlmrl kpuhlhLlr,
uhlht'r$hhlr hu.it u^mu\urh hur\uropufr4|r2 ur\urlr{ntplurr \}rhhur}r\ur\rurr hh'rurqnr.nmp;mrr:

Zhubpaghtt nu4ltQulutlth nhusgltw\hVp ttpltapVnwltk glrdlrulaul L o1lqu\uquttl []lngnrylathtthplz
opult4utgdut h ry1ngh uttQnul

Uptrnlnpururlfrtr uhpnqnltrhp| puulurlpmplurh h2 rftnl.uq qlr\ h;ntptpfr (TiOr,NHeNOr h urlfl)
ur\hphntlpLhplr fuur ulhpopul'1ur1|rrr nur$\urltrhpf h opqutrur\rurr rllrurgmplurh (rfhpurrr, urnhhfrq) ilF2u

htrnhpnqhb r{rn}uur.q4hgmplurtr, urlq p{m lp}rur}\ur\urh tpbmlpLtpir hhlnurqnr.nntrlp. oqrnurqnpbtpr.l
rJrnpdupurpur\urLr h hur2rlnrpu\ub hlurtrur\trtpp:

flhru\urnpmr't hhrnhpnqhh buqmrl mhhgnl spqnqub bLhbFburrb urn\urlntplurrp qur|fiurru^{nprlurb
'rurpurbur-drur'furhu.r\ur1]rh \urnmgrlurbptrhp]r urnur2urgrlurLr hpbmlpLhpf rrllupurqpmplmh. u\trpurppurifrh



\hrnurl|rh rury:Smtrhpfr urhunlfdlurh hlnlurh rftru utFnulurLh gurbp2hprluruurlrdurtrur;frh opulr4ugrlurh nhrulglrurllr

opftrur\nrl;

WO:/TiOz \urr.nurfrqutnnplr uluurpu.rurnmri h rlnp&urp\mri dn+h1u3|rtr ntur\glru3nul' gpm{ qurpml.rurll{nr1

nlhplflt opqurhur\urh urrgrnurlr2hhplr $nunlulnurfrurlr\ prulpurlturh Lqruunu\n{:

Luthnllwnu4rtqunnphbplt unutgntdp ulptqdndhfuuthnpldltutQuttt, tlbluutttnplttlzutQutt+
pwpdV2hpdutuult{uthutl}lt ltttphutuuputt{a4 ulttrybql hquthulQhhpn/ h 4puthg Qlpunnulp dtr Zwlrp
oVquhutQuth fuatphVlt QtuutuqltnlQ fuluuqQnutLtpnd:

tlpqut$ L Lpflhhlr hullunntq opublurg uh ntur\gfrur3|r htuurqnurmr.f' hrqurr.nur\ mtrhhurpr{ FurlrdnLughh1

hqururur\ru;|rtr ulpqurufrphhpfr' tplrlht4r opuhlb h qlnqirlhLlr hphpp:

tlhluul.urpllllru:\urh h ulluqr.tndhluurtrnplr{}rur\urh hlurhur\hhpnr.l uururgr{urb Ni-ir h NiCo hurlurdntl{urbpfr

ttuln-{n2}rtrhp}r \ulnur$ur}r\ hurn\nplmhhhp}r hhrnurqmnmrlp' npqhu -qrn}rq L utlh\ur}l{

\urr.nrufrquurnphhp rubluur2pruElrtrhhplr rfrrrluulp\LfLuL, duiutrurrlnpurqtu, gfr\lnhhpurutrlr {hhF}Fqhbrug urL

qpnghuml:

2hururqmnhl rflr\pulfrpurl|rh {urnurpurlunf r.nurpurgr.[urh rqury.iruhhhpmrf rfnfrp4ht$ \urpp]r4]r ur.nurgrfurh

hhurprurlnpnrplmhtrtpp h 4pu \uru'ufrurir\ ur\rnfr{ntplmLp hfr4purqJrtr}r purlpurllurL nhru\g}.u1mrl:

Uhpuhf ubluupprlurglrtr {rnluurp\rIurL qpnghu}r mumrlLuu}rpmrfp Ni li Co rihnurltrtpnr{ rtna}r$}r\urgqub

ghnfirurf fuur:

FhwQwlt quqlt opult4utgtlutdp dhputhzllt at4ynv4{utt fulutuqt1ad, ttttputflzlt qutqlrg tarpll fuluutpQrlutfu
qntqap4{utt nu4ltllupz24putlutQutb nhutQgltutkbp 'fult4hunlq pngetlt'nhd}[aut, uttfuut2put]thbhplt ',uunp

pnghplt " n un dh ut ulpnul "uaunquu " {utDh tllplr uah7ttlut h ht4 ut ut ut Qn t!:

FLU\rutr qurqlr' ritpurtrlr opulrqrugrlurh hqurLur\ml rltpurbnl h uirhpbq qurq uururburlm u.pnghuf runul]t1

rup4lnthullhrn {ra}uurp\rfruh rqrupturLtrhp}r purgurhruyllurhp h{rprlurb hhrnurqmnmplmhhtp: elpghup

fpur\urhurgrlhpr t n2 |rqnphp qurltuLhhp''rrf' hp\uh\gfruhng hnupu'3|rh nhu\rnnpmrt, oqrnurqapbhlnrl

u\ub{ }rurgmplnthtrtp}r hul{hprr.fhhp: Oqur}ulur1 qur3riurhLhp}r purguhur;rnrlurh trqulnurllnr-l

rlrnpdupupur\uh hhr.nurqmnatplmhhhpg qmqur\grlhpr hh qpnghulr urphrtruurlr\ur\urh rtnltlut{nprtrurtp;

UErlpurl|rh qulqh +nluurp\ntrfhtplr \]rhbrnlr\ur\urh urnurl.r&hurhurr.n\mp;mhhhplr muntlihuulrpm 2pul6frh -

PPqurEbL "ptrqhuru{nr1 pnghp}r" urq4hgntplurh qurllurtrhhpnul: Obrlpurgfrtr qurq}rg uruppur\urh bbrlpfr

urnur2urgrlurh rurur{t1 urprgnthur{hur rlrn]uup\rtruL qurl rutrtrtpfr prugurhuryrntrl r}rnp&rupurpu\urtr ir

urptriurLnlr\ur\urtr rlnlhlurlnprluib durhurulu-rphhhpm]: "CLqhuurLlnq pnghplr" ruqqhgmplurh qur3rluhhhpmr.t

bbtlpf hp\opulqlrg pugf urll r.tlrurgnr"plnthbhplr unur2urgrlurtr htrrupun{npmp;nttrhhpfr htgrurqnurmri:

Fmpruhlr h glr\lnhtpuruhlr uurnp pngurlftr opulqurgrfurh nbru\glru-rhbplr oplrLur\nrl hhururqnurtl hullur\urpqirg

urnurprlnl 1ntluur1]rtr prlurhurhhplr urq4hgmp3mtrp nhur\gfurtrhpfr \|rtrturlr\u\urh oplrhuryur$arplnr,l.rlihplr rfrur:

Frugurhur|nt1 nl Sb\$\ tt ShqD\ urEluru2purblrhhtplr \runmgrlurgpur3fh u.rnurhd,burhunn\ntplmhtrtpg

{hpnh}r2u1 qnpbphpurgmrl:



Lurlururnturlmrl I hhr.nurqmnhl CrHsO nuqlr\urfir r]nluurpll-lurtr qnurhhg]rur1 ttrhpqburlb rfur\hpLntlpp h

hhurLrlrul urpqurulrptrhplr' Hz+CH:CHO, CHI+CHrO, H+CHTCHO, OH+CrHr h CHzCHTOH urnu.r2urgrfurL rllrhlrilrul

LLhpqhub\ durtrurquiphhhpg |urnmp3urb $mh\glrnhurfr r.nhump3rutr hlrLiurL ftru: Lur]uurr.ntur{m l trurl-r

1n\Lu$qurgtrtl ulnurhhgllul thhpqlrurlf rfur\hphmlpf uhgmriur3|rtr rftrdu\trhptr m qlnpurl LffrL]llnr-rltrhpp:

uhnuqutQtutt lt QbputrlltutQutlt Qarybplt uuutgtluth ha7 qTngbutthvlt qfttnutQuttt hlnrnthphtplt d2ulnd'
hbuhpnqttt utlVduth rynghulthfii hlztluth ttVut h 4putkg \IhbnlQutfi hhnuqatanqapLlt

t1h\utpurptprinqrurSfu:\urL hqurhur\n{ ntumrlhuru}rpt1 orpul hfr\hfr opufr4urgrlurll L [fr\h$ opufu]b.

2pubLn{ rlhpur\urtrqtliuih \}rbhuflurh n1 }rqnphprf ntd}u.tm ' qburlfrh uuprugr.truh qu.rlr.turLhhpnui, 500-

1300"C gtpriuruurfrdutrurl]rh rnlrpngpnt :

ahprturl|rh urhurfrqfr hqurhru\ml munulhuulrptl Mg+si l-r Mn+si nhur\glrutrhpfr \fhhurfr\urh n: hqnrdbF
qru3r.ftuLhhpm , prugurhu.rl,ntl h2rlurb hhurtpnqhtr nhur\gburhhpb qlhhulr\ur\urL urnurhd,Luhuun\mplmhhtpp

L Fr'u ntdlrLlmrt fpurlurLurgtrhpr htrurpu.rrlnpntp;mhp' hurfurrquurulufuurb ufrtrg]:rlurlbL $urqhp (MgzSi, MnSi,

MnsSi:, Mn:Si, MnSir z) ufrtrphqhlm hululmu\nrl, npnhp qnpbhru\urh htururppppntpSmL hh htp\urlurghmrt

npqhu 2hprfur\t\rnpru\urh h;mptp:

oruntr'[huruflh1 urgpLfurh ntd]llhtlh m $urqruqn3u.rgrturh opfrhur2urrJrntplmhhhpp luurftnrq]rp]rurfr (npqtu

qlhdb hlnluLu\ruh luuruhlmplr)' ullntrlrmrllr hlrurpulnml hurpmgrlurE opulrrlurgriurh qpnghumrl:

'2rtapfuufilt gfiQpttt" dhuuafiLplt hlttytfuhLpltg 4dtlupurhwl tILuut7hhflz hwfiaAnqtlutpltbT|
gwtp2hvdutunltultutllzh d'bu{nvtuth dEluuth}qdlt hbnutqanntdp tt 2vuttbntl hutarytlwt iputqry}lt
uthgau.fhLp] ztunLdttutu]pauIp huttutnq{uttphhpnul h 4Tutttg hlt4plt4ttfund

"Z]ryrfqLuSirtr glrllfr" \Luhur\ml Ti-Zr-Al hu.ulur\rupqmrf Lnp 2tprlur\rulmh hu u:Anr-flruEphtplr uglugrturtr

hhurpullnpmp;nthhhplr hbururqnr.n''rr.tg, npltrp \urpq ttr oqururqnpbLlhl \nhurnpm\glrnh hlntptp rrnp uhptr4fr

ul{flugfrrrh b qurqulnmpp}rhur1}rb 2rupd}r2hhpmrt:

FhU hlurhur\n{ uururgr-lurb urflnurh-gfp\ntr}rmr.t - ugmrtlrb}'', rl hnrfhr.nurqur\urh ugmil}rhfuLhp}r' gpurb}rh

\ntuu\hpr h qurhqruhhlm hurr.n\mpgmtrhhpfr hhrnurqnumr.Ip :

Z|qplutut;frh glr\1md Ti-Zr-V-Mn-Ni hultur\urpqmri 2pubhlr \nunur\|r2htp hruhrfrurugnl Vz rTiNio,rZro.oe h

vz.rTiNio.rZrooeCro.rsr hur u.ramllurbphhplr d,hurlnprfurh qpghutrhplr mumrftluulrpmrlp:

Ulp tuh qpnghuhtplr nr,um trurulrpntrlp Ti-V(VH)-C-N-H hunirulurpqmrf' ntur\glrnL |uurntu,.plmrl Mo-|r h Co-

I hu{hpr\hhp}r urn\ru1mp;urh qrul urhhtpmrl' hh2uatplullp rirurrpurgr{nq \urppnh}rarr}r4trhp u}rhphqtlm

Lqruuur\n{:

Ti-v-R(NdH, YH) hu*tul\rupqhpmrl' 2purbLlr purp&p unrFsbnh hu*n\ntplmrrtrtpnrl phmpurqprlnrl

huLturdntllurbphhp]r uururgmrip h 4purhg urpunppg]rnl,t4huappgfrnh huru\mp3mhhhp]r hhrnurqmnmrlg: U14

huu\ntpJnthtrhplr {pur thq}rpurglmrl ZvNiro, ZrNi; HfiNiro hunlurdntl{urbphhp}r urq4hgmplurLr purgu:}ruryrmrlp;

L2r]urb hu^lur\urpqhpir hu^ftudm}lurbprrhpir' Fhu ntdf ntf 2purbrrntr.r urSprlurL qpnghurrhplr

muntrlhruufrpm g: ulp.lurh urpgurulrprrhpfr p1m1hr1ur1]rrr \urnnqr{urbpf, $urqurl}rrr pruryuryrntp;u.rrr h 2purbrr}r



ulurPnLbulqnlpJurh npn2nu.ip' \ulur{urb hullurdmllurbptrhp}r $urqur3}rh Furrylr}Fnlplnlldlmb}rg, 2purEtrfr

6tr2mrllrg:

'tl7ltAlt h {zfipahhlt lunulqntphfii hutdutfizV tthputd2utQtlurh lup nb]ubalQnq\uhhpl, tI2utQaut h {tnpdupSnd

n1bd,f un1$fuur1]rh lurnurtrlnrplr t\nlnqlrurqhu rlurpnp hlrgurtlh\urpurplnllrur\urh urtlutralnqlrurlfr d2ur\rlurtr

mqrlntplurdp {npd,u\nlilbhp}r }rpur\urhurgm ]un2npurgrlurb LruFnpurrnrrp prppullnpdurh r.$ur: gnpqrlnrl

hflihur\urb ururpptplr' ul{d,tr, tp\upb, EErIp}r, nu\m, u.rpbu.rp}r p}nifnu\urtr urtiurfirqhhpf, ]rh2qhu huh

urh2unnr.lnq SOr h HrS qurqhplr ppn ulrnnqFu$hur\urL urtrurfrqlr \urhur\hhplr \rupqruptpm :

€ru2urpurLlr, Uqurpu.r\]r h Curhnr-rl3urhlr hurhpu{u3phpf qlhdb unrt$lu1u{}rL lurnu.rhlmphp}rg uldhpurqnl

utupphpf \npqriurh $fqf\utplttflrutlltutt hfilnr-ttptrtplr b uururl ,hurhurur\ntp;mhtrtplr u{upqurFurtrnl '

uLpullrrrh hlugrndt\urpurpflllrur\urh rntfutrnlnqlrurl|r rl2ur\du.rh irqurururllml:

Lurluhur\urtr rlurp&up\m trtplr hullurp llurpqurphphl AE-2526-KA-03 (€ZUZ - CRDF) 4punlur2trnphfr

f2nghhpml hurluurqErlrub h \urnntgr.lurb qnlnp2uropu|4ughnq hqurLu\ml iln1]rpqht{r }uururtrgntp}r

r{hpurf2urlllurb rq}r1mnurl}rtr' nqrlurhurlurg hnpurSfrh r{urnurputrrrrl urhrlur\urlurhpp:

5. ellnur\urh ur2luuruurtrpfr urprgmtrptrtpf trhp\urlurgrlurh &hg

Suph\urh hur2tltuu{mp1mh, r.nqurqrmplurh trtpllurlurgrlurb hnqrlurbtrhp

Shophh (nh\rmp)'

Opurqplr qllnu\urtr 4t\urrlup'

(Lbnh OuquiryuL;

(l.lnh fau{u41urL)



q v 2ull\iub 2
16. I., hartr{urp} 201Sp.

N b-i@ rqurl urtrurqpf

O|USOrSUSFL qILUL

trurpq l-r r.nuppur\urb pflrfrurllurh nhur\gfrurtrtplr, u4prlurrr u.pnghubhpfr !|rhtrnlr\urtr L rltluurLlrqrtp: Lnp
qpghubtpf rl2u\nr.rl b puqdur$mb\glrntrurl Llmptplr uururgmr.i bpurqpf

NN

E/\
ullrurgqb

urtl{uibrrr p hullunnu

pnr.lurtr4ur\rtrp3nrhp
\urr,nurprftuLr

qnpburnnr-gphhplr
hllurpuqlpp

ur\tr\ur1ln1
uprynltrptrtpj Lr

nlrubg
qLurhruuulurh

2u{urhf2htpp

Llhp2trurdull\hrap
qmrlurpp
(rUt*rl)

: Frupq h
inruppur\u-rh
pliUlLu\uL
nhur\gfruhhpf,
,urlprturh
ulpngtuLhpf
:lfhhufr\ruL h
rlhluruhlrqrlp: Lnp
qpnghubhplr
rl2ur\mrl h

1uq{uQmh\g}urtru
'L3mphpf ur.nurgmr.l

jf 'pur\urLurghh g qhpoBu|4ur1 frL
puqf\ufir Lr rnurpphp urLtfrirhhp[r

lrth2tt Inubtrf ulantflr qn\rfiutr
rnuppur! rul-.r ntruU ohul h rl nur
.u n9ru uutnn uonEotrrldl urlr

]mumrlhruulrpmplutr
iu2luruurruhptrhpp:

'I-Iphntnnrnuthh 
urtnnqnrLtnh

ptu4ur4pmpl urtr rft2 rlurlmq qlrh4
pntphplr (TiOz,NHNO: h u1!r)
JurLtnhnrrBtrtnh rlnLu
ru tpoB u fr4u.rlfrtr nurrFtlulLhph b
ppqurhur\utr rif urgntplurh
(tfhputr, urpthlr4) rlfr2tr
hhtntpnqttr rlrnluurq4tgmplurh,
ur14 p{m \p}rurir\tu\urh
hpLml phhpfr htrnulqnurmrlg'
oqrnuqnFbhLtrq $np&urpurpu\ruh
h hur2qn{urUurL hlurirur\trtpp:

'tlpnquLf U hplrlhtrfr hurJulntrl
opuiupug urh nhur\g[ur1]r
htrnurqnurm ' hqulnur\
mtrhtruLn{ pupd.purghh1
Lr{uruuqurlhL uFquru}rptrhp}r'
hFhftbh opulqh h rqpnqflbhlr
tptpg:

Ftrur\uh qu.rqlr' hpu.rtr!
opulrlurgdurtr hlurhuUtr{
rttpurLrnl tr ufrtrptq quq
utnurhtupr qpnghulr urnu{t1
utpg mtrullhrn rJrnluurp\rfurir
u.lu1 urhhhph Fugurhruln utrp
trqlpqurb hhuurqnutmplmtrtrhp:
Oqmf url qurllurtrtrhplr
purgurhurltndurtr Lqurtnur\nq

{tnpd.urpurpur\urtr
hhrnruqnnmplmtrtrtpg

lnrqu\grltlnr hh qpngtulr
dulph urubllurUuh
LInqtlur{nptfullp:

I Anpdurpmpur\ul,r

|rbrnurqnurmplmb,
inhuur\u-rl-r
finu2r{rup\trhp,
! . . . . . . - L . . L

, - -  
' i

iuruFuqonLu o.

|.qurulururnnlu

' 2tttrllruttrUnh tt
: ,  ; - . ,  , - -lrd Eo nuu Gn n
;',r;qn";,
b hUnLqnLLtUhn

Jhq*;q.u,itt''
qi.ttrr-A"n 

",t 
ttt otr..i,

Gn*n-n-il*'t
*n-p*nUt.,Un, t 

"nl . - - - -
[n h lulrnl nq hutir h n
l"p*"r'Lqpuplt il
hh{hLru\u{btl
ftpu{nilrpbhpfr

31.03.2015 19833200

Itl.l.tl



E1h\upurptg nqpuQf ur\ulr
hrlurhur\n{ mum huruhptl oqnr
irlt\hg oBulr4urgrlurb tr trF\tilr
rpubtb' 2FrrEtrnq
t[hpu\urhqhdurtr \frLtrnfr\urh n1

[qnptg nhd]rdor ' qburlfh
frurBu-rgdurh qru}iruhhtgmrf, 500
I 300"C ghprluurnfrdurhurl frtr
Lnfgmlpmd:

'Zlralrbau{ 
hh gb\ti" hrlurhur\n{

Ii-Zr-Al hurrlur\urpqnr-rf trnp

Itn urEurlmlr
hu urdmLqubpLtF[ urnugrfurLr
htrupu{npmplmLtrtp}r
hbuurqnumrl1, nFnbp \urpnq th
rqtnurqtrnbqhL \atruulpm\ gf ntr
ulmphp hnp utptr4f u.tllrtugfnh h

lurqurnnrpplrhtul fh
2urldblhtFm :

tllLAf um1$f 4u;fh luuurLlmplr
f\nlnqlnuqhu rlurporp
hlr4pn\t\urlurpirtif ur\uh
Lnhfutuapqlrurlf 2ur\rlutr
nqrympl u.u.tp {rnp&ur[mf rblh

[gur\urLurgm [un2Dpurgqurb
LtupnFurnnn LurFpur{np urtr fuur:
trnpq{nr1 h[rftrur\ub utuphtb'
q{LA.b, hF\ulldb, 6brfpfr, nu\n,
urpEurpf pllffru\ur!
urhurfrqllhplr, f tr2qtu trurtr
urh2urur{nq SO: h HzS qurqtp}r
pptltuunqpur$]ru\uh ullluflrq[
h4urhurlhhplr 11urpqurphpnuf:
OnpAtrur\urh \nphgurgf ntr
hur{uruurpnt htp}r rlf2ngml
purguhurFn{tgm l urf}rtrLhp}r
qruDnlgqurEplulhL ptrnrpuqptpf
urqqhgmplmLp nbu\gfrnh
Jf 2ur{ur1p}r uq4hgnrp; urh
urnurh&hurhurur\mp1 mhhtfii
,b*t

tltur\urnpnd hhutpnqth bruqnr
nthtgnl qtqn{ruE fbhfpfumgf
un\ur1mp1 urlp ulu;rlurhul{npr{urb
rurpubur-dur urhur\urlhh

lurnmg{ruEptrLgfr ulougurgrlurh
:lhmlphhgf tr\urpuqmplmtr'
.u\trpurppul|rh \tururl|rh
lrylmtrtpf urhumplurb hfulurh
.$u qpnqurhlr

lurbpphn uruuhdurhurlbil
rpuf qu.rgrlub ntu\gfrurlir
rpJrLur\ntl:

Ilt[uurl.np[ [u\urh ]r
qgrq n tluruhnpfuflrtu\urh
iqurhurlihhnnq uuulgqut Ni-F U
\iCo hullurdarflurbpf hu.rhn-

tDnp&upurpur\urh

hhururqmnmplntL,
Lnhuur\ruh
hru2{urp\hhp,

irurluurqbm h
qurmFr[urnnl

ZnrlqurbLtpb L
pLqfuhhplr
|rrulurqll| ,
th\mgmdhtp
LIf2uqqur3fh

{ruurdnrlnr[rtpmrt,
unpupurpur\urh
umurgupllLhp, Lnp
Lnhluturlnqlrurhhp
Lupr.nnhuqptplr tr
ehqlrltur\ur1]rh
rpurrlmhphtpir
- . . , , .  ^ L -

30.06.2015 24791.500



t\rnf tl \ruururfirqurnnpbbp

tu, gf\lnhhpuurLlr

"plqhuur{q pnghpir"

qurqfg uurppur\urtr
unur2urglturh urnurqhl

hplr" ruq4hgmlr1url.r

urtrur$qf hlurhui\ml

tr2qurb htlntFDqhh

nhd! nr fp ur\ urtrurghtlm

qurmurulur.:rh ulrfirgfr4ur1]rh
tp (Mgrsi, MnSi, M!5Sb,

MnSir.z) ufrtptqtlm
urnurqnq, Dpnhp qnpbLrur\utr

t1h\upur\urh tgmphp:

U hqurtrurqnq uuugrlurb

\tpr L qurhqruhtlnr

Ti-Zr-V-Mn-Ni

muurqb)Utphurh4buurg t



@rlullf h urtdhpurlirh t4ul.rur\ml
ilurluururhur{mrl t mumrlhurufrphl
TFubLIr U pprlubbtr b2U
ntur\gfruilfr p\1ur1h{urb
ft|uuhfrq f \plruf\ur\urt
qurlfruhLtpg h
hurlh urump;mhhtp \urururphl
nhutlgf ubhplr \pfrulr\ur\urlr
Llf dur\ltpf pugurhurlullurh urll
pt{ut1}rL t4urhul\hhtf htrn:

WO/TiOr \urururfrquruopfr
Lqunrpuruurm h qrnp&urp\m
Lfn4h1url|rtr ntur\gfur1mr.l' 2pmrl
LqurnnltrluUqn{ nlhLurlhtr
rpqurhulluh urynmnf llhpfr
[nun\ururufrur]r\ purlpurllurh
Lrqurururllnq:

|tnurqnrntl tf |r\pnurfrpu.rlfrh
L[urnrupurlmrrl ururpurgrlurh
qurl urlrtthpntrl rlnfrpqtirf
Llurppf rlf uuurgrirutr
hhurpur{npmplmhLrhpg h 4Ful
liurnurfunf \ ru\trllll{nrplnthg
hlr4puqhtrb purtBu.{ luh
ntur\gfurlmrl:

Fotputr| h glr\phhpuurtrh uung
pngurl|rh opufr4urgrf urh
ohur\gf utrhpfr oplrhu.r\nrl
httnuqmntl hur ur\urpqfg
urnurp{n1 lmluu4frh p{urhuLtp}r
urq4tgmplnttrp nhul\gfrurhhplr

[]rUhnfr\ur\ulr
:pflrur2u{rmplntllhhp}r r.$ur :
Fulgtuhurtrnhl nl ghl1tl'\ L Sir\tt\
ubluur2purblrhhhfir
llunmg{urgBurl}rh
urntutrd.hurhtuur\nlp1 mllhhpl
qtFnhbzurL qnFbEtrpurgm :

OtuonlLuruf phl url gf urL
nhdlr htph or $urqurqnlurgrfruL
rpf trupllrmplnrtrtrhpp

luuflnq[p]nn[ (npqtu q{rl,fr
hf uhur\ruh luuurtlmpfr)'
ur nhfnulf hlrurpulnm{
hrupmgtlurb opufr4ugrlu.rh
qprgtumf:

Olp urh qpnghutrhpfr
mum hu.rufrgmdp Ti-V(VH)-C-N-
H hurr.f ur\upqmrl' nhur\glrnh

turuntrnlp4nr Mo-h U Co-b
hur{hpr\hhgfr urn\ur1mplurh
qurjUurbhhnrL ' hh2urmpl uIIp
LtuhFurgqnrl \uFFnhlqplrqhtp
uf trptqhpr hquruur!nd :

@np&rupurpru\urh
hLrnrrronrnnr rarnr h

2ntqurElkplr L
ptqJruLtplr
uru{uqlnl ,
thllmgmrltrtp
Lff 2uqqulftr
rhr nrrrr lnnnrlf iLnnr r I

30.09.201s 24791500

lllhulullurh
hur2t{urp\htp,
uurpphlb
iruluurqbnul h
qu1nFr[ulnnL{ uapurpurpurllurh

urur2urp\hhp, l:rrp
Lntlululnqfrurtrhp
urpr.nnhurqphplr l.r
htqhLur\urlbh

frpur{nr-trphhp}r
hurlurLp



Ti-v-R(NdH, YH)
hur ur\urpqhgnr-tl' 2purbtrlr
n , ' h , \  h  n n n n ^ h n l l

hurur\mplmtrhtpn{
ptrmpurqplnl
hurr.turAnlLqubptrtFf uururgnulg h

4purhg urpunppgfrnly'4hunppglntr
htuut\mpgmbthtfr htuulqnurmrfp
h ur14 huru\mplmtrhtplr rlpu

ltqltgrugtrl:q ZvNiro, ZrNl HfrNiro
htutludnglurbBhhpfr
uqqtgmp;uL purgurhur;nmrlp:

Pur2upurh[, Uqurpur\]r h
6uhm lurhlr hurtrpur{urlphpf
q\td.b unLtlbqurthtr

tuuruhl mptnbg urFdtpur{nn
nurFFtnlr Unnq urtr

$fqf\utpfllfrur\urhhf mtrphhplr
U urnuhd,hurhuru\mplmhhtpfr
qurFquFulnr' urhpur$nlr
hlqpn[t\npuB]ul[ru\urlr
Lrhlutrnpqlrurlfr 2ru\furtr
lrr{ulnur\nq:

hptu\uburg{hpt \
tiLpf $hnlhu.rurlr qtpoBululurl]rtr
opufr4urg urh urpdtpur;frtr
nhu\gflu1 md Lpuhlhtrlr,
utthhn$htrb hur t uruur\ulh
huquopub4lrt ut\rnlllntpSurl.r
11|tLhulr\ur\urtr
hhuruqourmpinrh:

Utpurtr[ ur6]uurppqu.{btr

$nluurp\ uh qFnstul)
orumdtluulrFnul[ Ni h Co
tlhutur4Ltpn{ dn4}glr\u,rgrlurb
ghntruh fuur:

t rulururntu{mlf L hhururqmntl
CzHsO nur4fr\ufir {rn}uurp\rlurb
qonttrgf ul ltrtpqlrurl]r
Llur\hptmlpp h htuirlurg
upquru[pLtp]r' H:+CHzCHO,
CHs+CHrO, H+CHTCHO, OH+CrHr
tr CHzCHTOH urnur2u.rgrJurh
Lllrhlr ul thtpqtuf\
CuLurquphlltpp fuurmplutr
bmhUghnhul$ uhumplurtr hilf urtr
L$ur: Lurluurnbur]nul t trurL

1n\ulflrqugtrhy qnuthg[ru1
tLtpqlurlI rlur\tphmlp]r
utltgnr url|rh {rdu\trhph nr

1ppul1 dlrtrf mttLhpp:

ZrrNiro, ZrN! HfiNiro
huntudnplu.rbptrhplr' FI.U
ohdlr m ppur6hmr.t urlp urh

Onpd.urpurpur\rutr
htrnurqmnmplnth,
urtuur\urtr
hm2rlurp\htp,
, , , , , - - L - L

hurluurqbm h
uluul1l'1urnnLr.l

Znrlilurbhhpb h
phqfuhhplr
nuluqFnl ,
qh!nr-gmrlhhp
tlf2uqqu4fL
qllnuidnrlm[rhpmrl,
lmpurpurpur\urh
urnur2urpllhhp, hnp
Lnhluturlnqfurhhp
ulunLurqFhFb h
hhdrtlu\ur3hL

[pu{mhphhpfr
L , , , , ,  ̂ L -

31.12.2015 29749900



nlunldhurubpnuJE:

Puqu4lnlPturb h
quFnrturqnLplurtl

{npdup\m ttplr

ZZ QUU hurluurqulmrplntr

Lurluuqurh' O.U

Upuqrf qf uu\urh qt\rur{urp'

22 9UU €|ntlrur\uh $]rqlr\ur1|r ]rtruurlrurnr"rn

Shophh 
' 
L. faul{rqlurtr

faur{u41uir



E | 2ullhllurb 3
*^ r, hnrh{ruph 2015 fa.

N b- i@qurgrlutrurqplr
UI?U\,USfOIOSOrL

'tlurlilubuqFf qtr}r rlurulrb hur ru&urlbmplurtr

Futp4 tr nurppur\urh pllllrur\urtr nhur\glrurbtplt, tulptiuth qpnghutLpf \fbturlr\urh h rlhluurLrfrqrfg: Lnp
qpgtulrhplr rl2ur\nul h purqrfur$mtr\ghnhurl hsnrpLplr urnurgnul Epurqplr

Utbp' trhppnurnnpurqrlurltrLpu, |r 4L u Zurlururnurhlr 2urbpurqhrnnrp;urh ll']lnmplnrtrhtplr urqqrulfrh
u\urlhrflnul|r trurfuruqurh nu4]r\ Uurprnfrpnulu:trfr tr |r 4hrlu 22 9UU €ilfirur\urh ghel\urrh frhurnlrurmrn
-ft"1tUft 

'if-t 
fr Our,lrtlpuhb q\u{nnt hhp, np gnqrltpp hulfur&ur1Lnr.p3mLr hf, aU"p ftpti.{i.,'hnr.hrlurp}r 2015

p. N b-1@ qurlrfurtrurqpnrl ur2|uulnurbplr rupdhplr rltpurphp3url 99 166 100 (]rhunr.Lfrbp rlfrfrntr hurp3nr-p
rlurpunr-Lrlhg hurqrup hurplnrp) ll qpull qnr-rturplr lurrlrnrl:

Umlh urpAurhurqpntplnLp hltlp L Vnqilhplr riirgh tlnluur4upd, hu2{up\hhp}r h rldurpnnihhp}r hullurp:

22 QUU trurluurqurhnr-p3nr-h

p. birhutr, Uurp2url Fulryrullgurh qnrl., 24

Upupuu purtr\ FtrZh 1510005175820100
2{22 00005673

22 9UU €|nffur\urh $fq}tl1u1f fhufunur

p. bpburh, tl. ULU\ 5/2

2ut1L\nbrrrlpurh\]r lunphprlurl]rtr rlurutrurdlnrq 2/h
1 63078303035

Elr l-..tcullurru ullr



q | ZrurlhglurE 4
4.f ., hmhqulFF 2015p.

N b-l${ulfurLurq}tr

Shophtr (nh\rnnp)

$[uul{np hur2{urqurh'

elrurur\urtr $uq1|r hufu uhur2lril

9. nturpnulurh

NN

L/lr
butfu utpf hqriurEtrtplr

utLrlurtrnulp
g\ulihtp

(hurqurp qpur )
urp prlmrl

' i =
d C

13

A E
E

I u2luunnullurpl, h
qurputu4fp unglurlur\uh
urquhn{urqpnrplurtr
tl6unhhn

7936.1 15873.2 19841.5 19841.5 23809.9

2 rnhurtuur\urh h rul
! . . . L . . . L -

19800.0 3960 4950 4950 5940

3 Q\ullttrp 9166.1 19833.2 24791.5 2U9t.5 29749.9
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