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Zurluruururhlr Zurhpurulhrnnr-pluh qfrurnr-plurtr \ntflrurhh (ruSunthhu' I{nilfruh), ]r 4hilu ZZ qUU

hurfuurqruh ft*t]h\ Urupu]rpnuSurhfr, npp qnpbnr-ri t gnilfnnhfr \urhntrur4pntplurh hfrlurtr ,]p*' ,ih
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(urlunrhhur' gurqtiur\hpqmp3mtr), |r 4htfu urtrophh (nh\urnp) Llhiltuttt t-UttuuJuttt -h,ttpp qnpbnttl
(wltnft tuqquthnLh)

t gurqriur\hpqnrplurtr \urtrnhurrlpnr-laSurh hlrilurtr tlpur, rfgnr-u \"l.lhg (urSunthbur' rffrurufrh' 9nrpihp)'

hlrdp ptrrlnttrhln{ Zurlurunurhfr Zurtrpurqhtnntplurh llunur{urpntp1urh 2001 prlur\urtr}r trnlhriphp}t 17-h

N 1121 npn2nr-tfp (ru3unr-hhur' Opn2nr-tf), 'Frup4 lt znulvzwltwh Ph{hutlluh nhullghwhhltt.

pwqdwfinfiSghnttut trynryhlth uuugnd" bp-qnh (urlunthhrn' o'p*qhn)
(6tr* Wlt ta b tttu tn UIP)

|rpurlluhurgtturh hqurtmu\nt{ \trphghb unr-1tr qurliurtt*qhnn (urlunthhur' 'tlurliurtnuq}rp)' hhurltt*t-lt

durulrtr.

l. alurlftutrurqplrrunurp\urh

1.1. ,tlurllurlnuqpn{ gmifruhtr qurpurun{np{mtf k bpurqp}r frpur\tutrurgrfurh hqrutmu\ni{

rrurqriur\hpqntp;urhp hurtn\urgtrhl Zur3ruuururhlr Zurhpurqhtnntp3urh 2020 p{ur\urh}r qhurur\rutr

plnr-2hntf lrurluurtnhuqs6 t10 941 600 (hwIUntF uutu hlhnh IhhE httutnty punwunfi{hu hutgutlt

tlhg hwIUnU) ZZ 4punl qnr-tlurp, |ru\ gurqttur\hpqntplnr-trp qurpurunlnprlntti t Opurqhph

(pt/hpntt ItpunhpnQ

|rpur\urhurghhlopn2rlu[Ip h ,TlurJrlurburqpntl uurhrlurtrtlurb \urpqnrl:

t.2 ,tlurliurtrurqpfr qLft ilurulrh hurdur&urlhnr-plurh urp&urhurqpntp3nthp, Op*qfh

urnru2ur4purhpp, u44 ptlnul' hulutnwQp, opurgnr-gur;frh qlurbE, url4 pt/nut' utQttQwp/n1

utp4lnfiptthvp, 4puhg npwQutQuh h puthwQwQwh gnryuttl2ttfr7p, hurluurh-zltrlp h \urururpnrtbhnh

rlurulrtr urhqh\nr-p3nr-trhhpp hhp\urlurgrlurb hh 'tlur3riurlt*qplt hur{hllurbtrhpmrf:

2. Vnqdhpb |rpunlnttrptrhpp h qurpururtlnpntp3nttrtrhpp

2.L \ntffrtnhtr |rpurtlnr-trp nr-hfr'

2.lJ Eurqtiur\hpqmpJnr-hfrg qurhurtr2hlnr- \ruuuFhl 'IlurlfuiliurqFlt 2.4 \hurntl hurfuurtnhurlurb

qurpunutlnpntpl nttrhhpg,

2.1.2 gurh\urgurb duniurhur\ uurmqhlnr- gurqrfur\hpqnr-plurtr \"tt ihg frpur\urtrurgr{nr1

Ulr2ngunnlitrhplr Dtrlaurgpp h npur\p' runurhg rifr2unirnhlnr- r{hp2}rtrfru qnpbnr-hhntplurhp,



2.I.3 2ph4nthhlnt |rpur\ruhurg{urb U}r2ngurnnr-ritrhpp' ttp hurShgnrlntp3urilp uurhrlurtrhlml

phpntplmhhhpfr rutrhunnnlJg rlhpurgrlurh nrpunlfru drurf\hrn, tr gurqtfur\hpulntp;nr-hfrg qurhurh2hlnr-

tldurp[ tlurFiurtnuqpfr 6-pr1 rfurun{ trurfuunnhu{urb urntqurhpp,

2.1.4 urnurhg frpur\urtrurgrl*E Ulr2ngurnnr-tihhpfr urp4lnthpirhpfr afrtlurg qnr-ilurp urpunfur4phlnr-'

rffrur\nrpiurhlr lnrbhlnr 
.tlurlriurhurqtrnn It qurhurh2hlnr- hurnntghlqurudurnr{urb rltrurutrhpp' hph'

2.l.4.l gurqtiru\hpqntplnrhp dunfruhur\trlt :h u\unuf Op*qph frpur\urhurgnr-rfp, \rurl O'purqpfl

|rpru\urtrurgrftuh dulfurhur\ ur\hhurlur k rlurnhnul, np urlh qurur2rud fr |rpur\ruhurg{h1m,

2.7.4.2 Vruqdur\hpqnrplmhp hp\nt ir ut.lhJt urtrquril fuurluurhl k O'purqpn{ trur}uruurhu{ub

Ulr2ngrunntdtrhpfr frpur\urhrugrfiuh dunf\hrnlihpp (hurfuunnhur.lurb flrhhlnr- 4hqpnul)'

2.I.4.g frptu\urtrugrlurb Ufr2ngurnnr-iltrhpp :htt hruriruqurunuuluruhnr-rf Opurqpn{ uurhilurh{urb

qurhurh2hhplrh,

2.1.5 .tlurFiurhurqlrptr ophtrpni{ \urti 'tlur}iurhruqpn{ hurfuurnhur{urb hfnfphpm{ 1nr-bh1nt 4hqpnul

qurhurh2hlnr- |rphtr hurh&hhluhrut{ruptn ufr2ngrunnr-tftrhp}r rup4lnthphhpp:

2.2 gurqriur\hpqnr-plmhh frpun{nthp nr-h}r'

2.2.1 Vntfl*nhlr \nrpilrg qnr-riurphhpp 2t{drup{h1nr 4hqpnr-tf rf}rui\nrpiurhfr 1nr-Eh1m'Ilur3tfurhurqhfrp l:

qurhurh2hlnt hurnnr-ghl ttphtt qururdurm{urb {ruruhhpp'

2.2.2 Opuiqplr \uyrurpriurtr hurtiurp, ophhu4pnr-plutfp uruhriurh{urb \urpqn{, hhpqprurlhlnt hppnp4

urh&rutrg,

2.2.3 rrnrilrnhlr qpun{np hurilur&rulhnr-p}uilp ur31 \ruqriur\hpqnr-p3nr-trtrhp}rh hurtr&trh1 \unnurp{ub

ur2|uurtnurhplthph urp4lnr-trphhpp:

2.3 gmilrtnhh qruptnullnP h'

2.3.1 Opruqpnr{ trur}urutnhur{urb 4hqphpmri ru2ur\g[gurqtlur\hpqntplurhp,

2.3.2 ptr4mhhl hulluqurtnurufuurh npn2nr-rl' [pur\urhurgrlurb U]r2ngurnnr-rftihp]r rfurufrtt

hhp\tu3 urgrlurb ururph\ruh hru2rlhtmlnr-p1urh {hpurphp3ui1,

2.3.3 utnmqhl nL urtllrnrlr{ gurqilru\hpqmpluh \"l.lhg Op*qnt, }rpur\urhrugriurh htrptu\ur

qnpburnnr-lptrhplr qbm{ &hnp phpr{urb ptuhru\ur\urh nt npur\ur\urh gntgurtr}r2tihpfr {hpuFhF:utl

urhrlh\nrplnrtrtrhplr hlnlurtr fuur hui2{urp\r{urb qnr-rftupfr :urlth rlurufrtr hur2t{urp\hhpp h lttt

hqpur\urgmpluh hhr.n rilurufrh rlpurhp hhp\urSrugtrhlZurluur.nurtr]r Zurtrpurqhtnntp;urtr $frhurhuLhpf

trurluurpurpntp;mh' tlhp2|rhfru ll"q.itrg uruhriutnlurb \urpqmlh duli\htntrhpmri:

2.4 gurqrfur\hpqnrplnr-hp qurpururtlnp h'

2.4. 1 Opurqfrpp \urr.nurphl urhS.unfp,

2.4.2 Opurqfrpp \urururphl urnur2ur4purtrpfrtr hruriurqrurnurufuurh l, 4It- urp43nr-hpp gnrlfrurh hrutr&hh1

uurhtiurhrlurb durillhunr-d,

2.4.3,IhuFlurtrurqpnrl hurfuurr.nhur{urb S}rtruliuur\rutr rlfr2ngtrhph oqururqnpbhl Upurqpn{ lt

.thu3riurhruqpml uruhtfurhr{urb hqurr.nur\trhpm{ nt 2ullrurpurtrur\trhpm{'



2.4.4 \urtnurphl gntlfrtnhlr \nltifrg purgurhruSur{rub phpntplnthtrhp}r rlhpurgilurtr hqururur\nrl tnpr{ub

gnr-gnr-ilhhpp,

2.4.5 ur2furuururhplr ur\h\urfrlrrt *prUnrhplr utnurgduih urhhhurpfrtrntlapuh hurSrnhurphptftuh \uni

ur2furuururhpp 2urpm-hur\hlm urhhquruur\urhrupdurpntplurh rftuufrtr hnoplur durr'fllhurnrd

tnhrlh\ur gtrhl lrnrifnnh,

2.4.6 r1nrfflnh hhp\urlurgtr{ hur2t{hurnr- durilurhru\ur2p2urhnuf 'tlurlfurtrurqpfr 2p2urtrur\trhpnuf

tldupriurtr qnulurpfr :uqih {hpurphpjurl hur;tn (urlunr-hhur' Zurpn)' tifrtr2li hur2{hunt urtiuriurh

hur2npqnrl ruriulr 10-p: Zurltnnrtl h2rlnr-rf L 'tlurJilurbruqph 2p2urtrur\trhpnr-rf 
gurqriur\hpqmp;ruh

\"ttrittg bn-qph frpur\urtnugrftuh hhpur\ur qnpburnntSphhpfr qbnq &hnp phprlurb purhru\urlluih nr-

npur\ur\urh gmgurtrfrZhhph rihptuphp3url urhrlh\mp3nthhhp tr 4purtrg hfnftuti r{pru hur2{urph.lutb

qnr-rfurpfr fur+h rlurulrh rlurtrpruilurutr hur2r{urp\lrhp'

2.4.7 .rlurlrfurhruqpf hurfuurhur2r{nr-ri S}rtnuhuru\urh gnrgruh}r2trhpfrg 2hr1nr-rltrhp}r rlhqpntti 9nilflnh

hhp\ur1 u ghhl hflftiurt{npnr-d,

2.a.8 fpru\ruhurghhl O'p*qptr 2p2urtnullhhpmti 
gnrlfrurhfr q"tt IhS urpurdurrlp{urb qntr'furphhpfr'

Zurluuuruhlr Zurhpurqhtnmp3urh ophhu4pmfdluldp purhriruhrlub hru2r{urqurhur\ruh hur2rlurnnuf,

2.4.9 O'purqpfr rurluprnlrg hhrnn gnrffrtnh hhp\urlurghhl tilr2ngrunntdtrhpfr frpur\urtrurgrfurh rlurulrh

uurph\urh hur2rlhun{nr-plnr-h' r}pulh \ghl".l q}tnru\urtr bp*qph hur2t{htm{ntplurh hurtr&hriurL-

ph4nthilurh urp&urhruqpm-p1 nth,

2.4.10 .rlurltiurhurqplr qnpbnqmpltuh phprugpnrd urulurhntlhL o'p-qph frpur\ruhurgrfurtip {hpuiphpn4

rlluurmupqfuhpltt, burhnpurhurlnr- gntif rnhlr htrupur{npnrpl nthp,

2.4.1I Op*qptr frpur\urtrurgrfurh hurr.iurp urtrhpurdh2ur urqpurtrphhpp, ru2]uurururhptrhnn h

burnurlnr-pJnr-hhhpp &hnp php[ uQhnr-ritrhp]r tfuru]rtr' ZurJuruururtr[ Zurhpurulhrnntplurtr ophhpn{

uurhrfurh{urb U*nqr,l' qhumr-p1urh \urp}rptrhp}r hulltup \unnurpr{nr1 qhnr-tftrhpf \urhntitrhp$i

huniruquruiurufuurh,

2.4.12 ,tlurJilutruiqpn{ trurfuurtnhur{urb ilfr2ngurnnttlhhpfr frpur\urhurgrfurh urp4lnr-hpnttl urnur2urgrub

tnhtnhumr-firhpp{ghur;n4nrplmhhhpp rlhpur4urpd,trhl zur;uruururh}r zruhpuqhurntplurh qhrnur\urtr

p1nt2t' n: nL2, purh rifhlr pltfu*ghl1 ururp{ur 4h\urhriphpir 25-p:

3 Opurqpfr $|rtnutruunlnprfurtr lut{rp

O'p*qph Sfrtrurtrurutfnprlurlr :ul+E \uqrinril t 110 941 600 (hurytnt7 muu dlthnh lthttE hu4rynqt

punumilnth? hutqryt tlbg huqttntl.t ZZ r1pruil:
(p{h1n{ It pwnbpn()

4 Unb[pnp]rhq

4.7 gnrff.nhtr gurtr\urgurb durftutrur\ \*pttq L frpur\urtrurghhl rfnhlpnplrtrq' nr-umrfhurufrphlnrl

Opuqpirtr urnh2t{nr1 rlrururmup4fuhp tr b3nr-php:

4.2 Unhlrpnpfrhqh frpur\urtrurgr{md h rrntl}rurh}r \uli trpur \"{rlhs frurqnprlurb urtr&}r \n4ilfg:



4.2 Unhlrpnplrhqb hpurhutrurgtluh phpugpmti gurqrfur\hpqntp3nttifrg \urFnrl hh qurhurh2rlhl

qFurqnF nt purhun{nF u{urFquFurhnttftrhp h purgurupntplnthhhp:

4.4 Untrlrpnplrtrqlr |rpur\urtnugrfurtr phpurgpnui prugurhuryn{urb phpurgnulhhpfr nL

purgpnrlmrltrhpfr 2ulltfruh hqunnur\ml guiqdur\hpqntp3urtrp rnp{nr-d htr gnr-gnultrhp tr urpr{nui hh

urnur2urpllntpl nthhhp:

5 *{durprftulttt-nqnh dunfllhmhhpp

5.1 gnrllrurhtr gurqrfur\hpqntplurhp {durpnr-tfhhpp \urnurpnui L Zrulntr ph4nttrhlnt oprlult

hur2np4nrl 20 ur2fuurururhpurlfrh opqul phpurgpnr-ri, hph O'purqpn{ uurhrlurhtlurb 2hh rldurpntdtrhpir

\urururprftutr ru11 \urpq h duni\hur'hhp:

5.2 gmllrurhtr ,tlurltfurhurqph qhttl t{durpnr-tt k 'Tlurl-lurhurqpnr-tf h2{urb gurqrlur\hpqnr-p1urh

hur2{urp\ur1}rh hur2rlfrtr r]rn]uurhghlnr- rffr2ngntl, nph puur hnurtfu1u\trhp]r pur2]ur{nr-tl h hhtntilurl \hn"l'

plnr-2hrnur1|rtr tnurpr{ur l-hlt hnuidulur\nr-il' 20 tnn\nu, 2-n+ hnurilulur\nr-tl' 25 urn\nu, 3-p+

hnulfu3ur\ntr-i' 25 urn\nu, 4-p4 hnurtiulur\nr-tl' 30 rnn\nu:

6 trnqilhph uiluururuluurburun[ntplntbg

.tlu3ilurliurqFnq b O'pruqpn{ hurfuururhu{urb quiprmutlnpntplnttrtrhp}r $unnurptfurh \urd n1

qurur2urd \rurnurpriurh 4hqpnul gurqrlur\hpqntplm-hp qurpunur{nprlnul k r}rn}uhurtnntghl

2|rpur\rutrurg.lurb Ulr2ngurntfurtr 2unfrnr{ h rldurp{ rnnr-qruhp' 2frpur\rutrurgrlurb U}r2ngurnrfurh huliurp

hurluu*nhurlrub qnr-rturplr I rnn\nufr 2ulfrn{: Ch4 npnr-tt, urnr-qurhpfr tldurpnttip gruqr-fur\hpulntplurhp

:h urqururnr-il ltfr quipurur{npmplnr-hhhpp \urururphlnr- h }uur}urnnr-rfhhpp rlhpurgtrhlnr

ulurptnur\urtrnr-pSmhfrg: gndlnnhtr unr-1h \hnml trurluuruhur{urb qnr-rftuptihpp hur2{urp\nr-ti b

hru2r{urtrgntti k gurqdur\hpqntplurtrp rldurp{\}p qnr-rfurpLhpfg:

7'TlurSrfiult uqfh qlpbnqntpJurh dunf\hmp

.rlurliltuhurqfrph ntd]r rlh2 k rftntrnul 9nr[lhpf utnnpurqpriurh qurh]rg h qnpbqr-t{ L ti}rh2h trnrldhp}t

utnurh&hurb qurpurufl{npmplnilrhhp}r' u[lpnr12 buir{ru1n{ \rurmupnr-rfp:

8 Utrhurqpurhruphfir ntd]r urqrlhgntplnttrp ($IIfU-UUdnf)

.IlurFiurhurqpm{ trurfuururhu{urb qurpunurlnpnr-plnttrhhph urtfpnrl2nr-p]unfp \uiti r'furuhru\frnphti

$ulnurphlnt hurdrup gnrlilhptr urqururr.{nr-tl hb qurururuiuurhururtlnr-plnthfrg, hph 4ur hqh k

urhhrurlpurhurphfr mdlr urqrlhgnr-plurtr hhurhurhpnr]., tPE burqhl L 'tlullilutrurqhpp \trphlnr-g hhurn, h

np} gnrltthpp :klrl, \*Frrt \ruhluuruhuhl \urtl \ruhluurpqhlhl: ul+uth"h frpufll[dulhhptr hh

hp\pur2urpdg, 2phhqhrlp, hp4hhp, qurtnhpurqtip, nurqtiru\urh li urprnur\urpq 4pntplurh

hurlnurprupnr-tfp, purrlurpur\urh hntqnr-rfhhpp, qnpburrlnr-frhpp, hurrlnprlur\gnr-plurtr rllr2ngLhprr

ur2]uunnurhpF 4urrlurphgnufp, qhrnru\urh rfurprllrtrhhplr ru\rnhpp h urSfr, npnhp urhhtrurpfh hlt

rlurp&hnr-ri .tlur}Iurhurqpm{ t[ufuuiurhurlurb qurpurutlnpnr-p3nthtrhp]r \urururpnr-rfp: bph urtrhurqpur-



hutp\! ndlr ruq4hgnr-pjnr-hp 2urpnrtrur\t{nui h 3 urtiurlruh}rg utqhft,urulur rrnrltihp}rg lnr-prupurtrymph

[pun{nthp nth}r 1nr-bh1nr-'tlur;ilurhurqhpn' rlpru rfuru}rh trurfuurulhu rnhqlur\ qurhhlm{ ti3mu \nrpffrh:

9 bqpu{ru!}r14pm1ptrhp

9.1' 'tlurpftuhurqpnr-rf \urtnulFqnrl rlrmlrnfunrplmhhhpp \urti prugmtltrhptr |rpunlurpurtrur\urtr nr-d

nthhh, hph \urqrir{urb hh qpun{np h urnnpurqp{urb hh Vnrplhpfr qnrlt{frg:

9.2 'TlurJrftuhurqhnn httprl"r-rf k hp\m opfrtrur\nrl, npnhp nthhh hunluruurp frpru{urpurhurllurh nr-d:

3nr-prupurh5mp \nrpifrtr rnptlnr-rf k 'tlurSriurhurqph rlhq opfrhru!: 'tlur3tiurtrurqp]r urtrprudurhhflr tiuiuh h

9urqrfur\hpqnr-ppuh U"tl.IhS gmllnnh hhp\urlurg{urE O'purqpf hurl tnp:

9.3 'tlur3riruhurqpntl hurluur.rnhurlrub qurptnun{npnr-plnr-trtrhpfr $ururupriurh hhrn \urq{urb,

flt2qhu hurh'tlurlilurtrurqpnt{ 2trur}uunnhur.{urb hurpurphpmpSnr-hhhpp llurpqur{npr{nr-rf hh ZurSuruururh}r

Zurhpurqhurntplurh ophhurlpmp3urdp:

10 llnrldhpfr hurughtrhpp, purh\ur1]rtr r{unlhpurqurlfurtrtrhpp h urnnpurqrmplnr-trtrhpp
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1. U2|uulnrufrpfr \uruiurprfurtr hfnfpp' ZurJruurnruhh Zurtrpuru+hrnntPluih 2020 P4ur\urhh ulhrnur\urtr

HIIS
2. U2|uurururtrplr bqunnurlru (1 q*pphpnr-p3nr-h):

Zhtntuqmnmplnr-hhhpp h2rlrub nlnpurntti hquilnur\urnqrl{rub htr urlhq}ruh FurI[] pfrtt]rulluti

qpnghutrhpfr \|rhhtnfr\tu3fr nr- tltfuurhfrqtitrhplr purgurhurltmlurlip, hlt:qltthp hh' urbluur2purblrtrhhpfr

nL luJt opquihur\urh hlnr-phpf qurqur$urq nL hhrlnt\ur$urq opulr4urgriruh nhru\gfrurtrhpp,

pruqtturlfnr-h\ghnburl ulhhrl rupqurufrphhpfr ulrtrphqtr ur3priurtr nhdlrttntti, urbluur2purbfrhtrhplr nt

uqfrptntrhpfr \urururfrurlr\ rfrnluurp\mrfhhpp,. hurtrmlrn2frtrhpfr ulrtrphqp hpuurphrlurl

qru3tfurhhhpnr-ri, Zurlururnurhfr rlhumrrl qrupnr-hru\nr1 huhpurtr]nrphpf h rlprutrgfrg uururgrlurE

prnurrrSnrphplr tlhprurl2ur\nr-ilp, 2rpur3rullurtr nhur\gfrurtrhp]r urqrlhgntplunlp urhopqurhur\urh

tlfruigntplmtrhhplr hmlnqhtr h hhrnhpru$ruq pfllifrur\urh r]rnfurup\nttihhpp h urlfr: u14 qpnghuhhpp

hl*it^u\urhnlf purqrfturfnr-1 hh h 4purtrg rihluurtrlrqrlfr tfurhpurtiuruh purgurhurFmfiuh hunftup

rutrhpurdh2ur hh qptubg urnurh&frh' rmuppur\uli rlrnr-1hpfr hhrnurqnrnnr-p3nr-hhhp: L2{ub FurII4

plrrffrur\ruh rlrnluurp\nr-tfhhpfr dhluurhfrqiltrhplr {hpurphplul uururgrlurb urp4lnr-trptrhpp

\oqtnruqnpbrlhtr t rF purqriur$mh\gfrntrurl trlnr-phplr' trurtrnrlrn2|rtthFh, 4dL[urpurhrul

ttfrurgnr-p1nr-trhhpfr, tihrnur4ul]rn2]rtrhp]r, \ruururfrqurtnnphhpfr, 2purbtrurlfrh riruprn\nghhpp,

ilhrnurlhhpfr hunlurdnr-ulurbptrhplr, uhhlnr-rf h \hphpnr-ri \frpurn{n1 urp43nthur{mn \hhuruurlt*h'l

hur{hlmrftrhpfr, }utfhlnr 2p}r riurpptlurh nr rlurpur\urqhpbrfiutr hqrur.nur\ntl oqurur\urF h urll Llnr-phpfr

ulrtrphqtlurh hqunnur\trhpnt{: u}rurduniurtrur\ \rf2ur\tlhtr urlhqfru}r ulpnghuhhpir rnhfuhnlnqfru\utt

hlu-tmhptrhpg, trtt:qh"hp hb' opqurhur\urh hnr-tlpfr, u1J4 ptlntd h pptlurbirtr qurpnr-hur\nr1

rtflugnr-plnrhrrhp]r r]rnfuurp\nr-ritrhpp urpdhpul{np urpqurufrphhpfr' opufiqhtrurtntthFlt, z2

hrutrpufl{uilphphs uururgr{nr1 rihrnrurl qurpnr-hur\nr1 }urnurtilnr-phpfr hunfurflrp {hpunf2ur\nr-tlp'

urqurhnr{h1n{ trqurulu\ur1}rtr urpqurufrphhp}r tlhb hphp h qurhqurhhlm{ phurqurhqruhru\urh

durilurtiur\ur\trg ;rurlrurtrlr2trhpp:

3. U2|uruuurhpfrtr trhp\ur3ulgqn4 hfnibur\urtr qurhurtr2hhpp (rflrtr2b 1 L2):

up4frur\urhntplnth, utnurg{urb h trhp\urlug{urb rup4lnr-hphhpf hur{ururn[ntplnr-h, durdurhur\'"\hs

hhrnurqnuilu\urtr rihpn+t hrrtr h uurppun{npnuftrhp}r l1}rpurnnuf, nhuru\tuh tlnrlhfrhpfg utnurgrlurb

hu-r2rlurp\iultrt h rlrnp&urpuipur\rutr rmlrufrhplr huflIur4pnr-tf, hnpurpurpur\urtr urnur2urp\hhp]t

d2tu\mrf, ruprnnhruqpkph h hh{rtrurllurlfrtr frpur{nr-hphhp}r hrulurhp}r d'hru\bpqnr-ri:



y'. U2]uunnurtrplr pnrlurtr4urllnr-p1nr-hp (rffh2b 3 k2):

gqun nu4fQu4ufiih nhut Qgltuthhp hb4nQ fiutqnul: ZutQutopult4/4tthp:

rrlrhturlrli h'tlr} hrluitrurllnil nq{urUb rfnlh\nr-1ur3}rtr tiru\urpqur\ml ntunttltruru}rph1

\hhuurpd2\urqurU tfhb tr2urhu\nrplnr-h mhhgnrl $lunlruhnlr+lthfrlt (ptlhpghurbh, nnt-nfh, hruplrLqhL'

Jnpfrr) huilluropufrafr2 ur\urfu.[nry1nr-hp hppnprlurlfrtr Fnr-rdht qhpopu]r1ur,]rh nur4]r\urfrhp]t

h\urtnrirurip:
npn2{ lhhuurhru\uropufr4irytrhp]r' pr{hpghrnirtr}r, nntur}rtr}r, hurpirhqfrhir, dnp}rtr}r U

nhuilhpurtnpnfir hur\urnur4|\urlur3frtr ur\urfr{nr-plnr-hp'}Lfd-h hhur \urqrlurb r$rdur\nttf:

f1-unrilhurulritl 
"i$hopqurhur\urh 

dfrrugnr-plnthhhplr' 4fnlhplrluhlhtropulr4fr h qhshtthL-

uhlhhopulr4|r nr- \mr,Infr hfr+pnqhpopuh4h rlrnluurqrlhgnr-p1urh \frtrhurf\uh:- flpn2hi S"l*foforltt b $nlunnhhpir' urhurpurhlr4pn$nlupprllr nL alrhlr4pn$nturfdldqh

hur\ruopulr4fr2 ur\urfn{ntplnr-hhhpp opqurhurlurh qhpopufrl nur4}r\urfrhp}r rfurulnu\gntpSurilp

ptrptugnrl opqurhfrqtlfr ilrurh+tthntr opulrrFugilrutr rln4h1url|rh nhur\glruihhpntti:

blur\mphp[ ldqrnluurl]rtr hhpurp\rfurtr \$rhintr\ h'[ft hlurtrur\n{ :urfh hurlurtrfr

$lurtlntrnfatthptr' 
- 
hppnp+urlfrtr pnl-phl qhpopulr4urSfrh nur4fr\urfrhpfr hhur rlrnfuurqlhgnr-plurh

ruFurqnllaJurtr hururnruurnttrhhpp h hur\urqhpopufrnur4|r\ur1ur3|rtr tnurpnrlnr-p3nr-hp:- - 
trurgurhrupnhl \htruurhur\uropulr4fr2hhpfr' pqhpghuhLlr, nnr-tnlrhfr, trurpfrtrqfrtrlr' ilnplrLft b

nhu{hpurtnlnl]r' .}Lfa-}r hhrn \urqrftuli dhfuruhhq.fg, \ntiullhpuurqnlurgilurh huruuurtnnthp, \urqrfiuh
*Ut1ip1t ppqpidh\rnpnifnphqurl|rtr hrlurtnu\nrl munr-rftrurulrpQ'ILfd-b hhur \urqrlurb llthuur$[utlu-
fr"|taft[p]t 5ur\urop"],afr2 hunn\nr-plnr-trhhpp: Or-um-tlhuruhph \htruurhur\uropufr4frltrhpfr 2purlnrE

urqnhurpnr-gfr2|r hhx1 
-"[ru\Sh*:h 

urpquru]rphhpp .qurq-hhrlnr-\ur3]rh rfuruu-uqh\urpuilullrurlurli

ppntlulnnqnur$hut: h dfr2ngn{:
f'pur\uitrutghq $nlutfdFqlr .h $nlurtnhtpfr trhp\ur1nr-p1ruilp, tihpirnfrtrllhun-znlF rllrghlurlhtr

hurtftu\urpqnul, rlhplrnftrnliurulh rinlh\ntlulfrh pprlurbtrn{ opuf4urgrlurtr' 2rpur3ur\urtr ruqurtn

nur4fr\urlujfrb "U-qgh*L[ph \]rhhur]r\ur\ruh hhrnurqnrnntp;nr-tr: trrugurhurltnhl S"l*fofu.lt, h

$nlurtnfrUpp ft*q*"*apq*f-*lttb nhur\gfrntr \hhupntrtrhpp hurtfurqurururu]uurtr h]rrlpopufrlurS]rL h

ur.i|rttutlfrtr l"riffpttg ip*Afrp -rnndfr qn\rtunfp nur{rllurfrhpfr urnur2urgilurh ktrphurlq}rurhhpft

rlrmfrnfuntplurh prlurhururpfnl]rur\urh hur2rlurp\]r h]rduL {put:
- 
gurq-hh1nr-lurlfrtr ppnr.furtnnqpurshurlh tifr2ngn{, oqururqnpbhlml pngur3frh }rnhfrqrughutlrl

4huh\urnp, mumtffr-"1rpUi b2r{urb uhlhhopqurtrur\urh d}rrugnr-p3nr-hhhpfr U \nr-rfnfr
trltaprtu{ufopuh4h rlrnfuuraltgrr.pl*tt \}rrrhu}r\ op}rtrurltur}rnr-p3nthhhpp, }rtr2qhu trurti }rpur\ruhurgtrhl

ntru\ghulb rupq*ulrptrUplt ntotr.rihurufrpnr-p1mh: 'thupqtupurhhl uhlhtropqrutrur\urh rffrurgnr-p3ntli-

lrhpt 
"'q"t-.tqlr' 

hlqp"ullpopuhrlb hhtn nhur\gfurlnr-tf urqrut'' nur4|r\rulirhpfr hurt{urtrur\urtt

urnur2rugilruh rfhluurtr^|rq.IE i 
"p"2u1hru\uiopulrrfh:rtufttt \urphnp ptrnr-purqlrpp' uhlhh qtupnthur\nr1

rlfrurgntp3nr-htrhpfr nhur\gfurlnr-rf urquln nurrlfr\urfrhpfr hpp:

4huhpnqhh nu4pQwyallth nhwQgrtuthhpp pttutulwht4wttutQuthpf{tqnu[ h opqutttutQuttt

dltugnryapiltlt bp! opufi4u gnlut h urynghu tt Qn il

Onp&urprupur\urtr h hur2tinqur\urtr hrlurtrur\hhpfr huniur4pntp;unfp purgurhur3urhl hhrnhpnqhtt

nur4fr\urlurlfrb n[ru\i]rurtrhpf 
-+hpp 

opqruhru\ruh tf]rurgmplnttrtrhp]r qurqruipurq opufrrlurgrirutr tr

zlr*ttttt u1t2*.1*1p"JJ Qmnn\rurnurfrqurl|rh purlpurSriurh ulpnghuhhpnul qnFbnrl h rf2ur\qnrt

*uiul"l"qlturhhpfr urhrlururhqnr-plurh purp&purgtfurh, 2p2ur\ur rilr2urtlrulpfr durppnr-p*uh uqurhn{riuh

trulurtnur\hhpm{:
€urgurluurl4hhh+h h qpnqfrnhurL+hhh+h qurqurlfurq ' opulr4urgilruh b pngurt{urnrfurh

tfhfuurhfqrfnr-tl hhnhpnfUfr qr"tlUph +hptt qlruthruurn..l' hfriltnlurb, rfuruhullnpurqhu, lPurhg bur]uufr

hhurhpnqhtr nur4fr\urlurfhU +"+pli p*g*h-lurdurh rlpru:'hu htiurpunlnpnr-p1nth \-*.ur) purgruurphl

nbur\rnnpfr rlur\hphnilpfr 
- 

prrn.lptr urq4hgntplnr-hp opulr4urgriruh qpnghufr rupurqntplurh b

pngunlurnrlurh 2hprluurnlrdrutrlr r]pur, tt[*rr*p*p -tt*lt qh\urtlurp{ qpnghup' trquruur\ur1frtr

*fq*,rppfrhplr (opfrtnu\ qhpprngutlo*fofurih \urd qhpqpnulfrnhurpprlh) hphpg tlhburghhlnt hunlurp; p)

rlrnp&trru\urh drutrurq*pl"rl pi*ph1 urlh tr3ntphpp, npnhgm{ nhur\urnpfr dur\hphnr-1pfr rl2ur\nr-dp

ptt11q*r" qurtrhloqurfJurlqurstlurhtrhp hquruurliurl|rh urpquruhptthrtlt uururgilurh hurr'furp:



rdrl*tlrl, rin4hlurt{npr,lurh ttfr2ngm{ opqurhur\urh rifrurgnr-plnr-hhhpfr opu}r4urgtturtr 2rprulurlurh

nhurllglrurtrhplr pfrprugpnJ nhur\*"nh U-[tlU"qpurJb1 2hpurnr-rf oqntr]r tinlh\ntltrhp]r qhtrhpurgriurtr

frtrnt,nltpttr-f hurprlurbru3frh urftplr runru2urgrlurli hpirntlpfr hhuiluqnurmil:
.tlururpuruurhl Tioz:Wo1 *upphp hurpotphptttplunlp TioulWos hunltu\urpqhp, hhnuqntnhl

qlrurhg Smnn\iuururl]rqurl|rh *q*1rr1"tp1"iftp 2lrurlbL lntbnr-,pnr-d dhplrlhtrurl|rh \urqntlurlr

purlpurllurh qpnghumtf h qurtrhl rior:Wd, urfi oqtni*ltup huipurphpntplnr-trp, n*tr urqurhntlnul k

runurt{hlurqnr-3tr lunnurfrqurJbb ur\rnfn{nr-p1nr-tr:

hnlnqhb b hbuhpnqhhpfittfiuQuth Qwuutlltn\Q nbutQg]luthbp: Lutttnftlntphp]t lt

hwttnQutnufitqutwnptthpf untugnul lt QfipunnLd

ufr\pnurfirpurlhb h4urhur\n{ u}rhphqhl vl lorirh urlignttfur3[tr rlhrnur4trhp]r (Mo, W, Cr)

\urpplrahhp, npnhg 
"'p1trpir1*surLgh ^il[2 

lihpapr{rub hb Ni h Co-h ururnrihhp: Luriutrurll'rtt

rirnp&urp\nr-iltrhpp g"qg ht *rlhf] "n 
*f+ hunfur\urpqhpp gntgtuphpnul hh purp&p \u[nurfrqur3frtt

ur\urfrt{nqa1nr-h dnr1hlu3}rtr nhur\ghurhhpnul:
Urmuhurl *t gnr.i*,t U JU**tltrhph \*pphrlhhF, npnhg plntph*ugruhgnuf trhp4ptlurb hb Ni

\*rI co-h **rrrfilhp' fir-unr-tft*'ufrphl uurugtlurb blntphpfr \ururur{rqur1}rh ur\tn}r{ntplult

\urfur{urbmplnr-hp trhprlp{rub *-",iiltfp \ntrghhinpur'l,"tthg h uuuugrlurh ulurltfurtrhhpfrg:

fl-unr-rftrurulrphl uururg.lurb rifrurgnr-pln.rrrttpft \ut*rrrfut lr\ ur\tnfllntplnr-hp ururpphp r'lnrlhlurlfrtr lt

\|purnur\urtr nhru\gfrurhhpnr-r'l:

flumilhuruintt ***rutr - hplrlhh luurntrnr-p+h \nh\ttttqD zhrdurlbtr qur3durhhhpnttl \tl*ngh
nhur\tnnpnui: trurgurhur*nh1 purp&p 

'itpi*"-|rdruhntJ (77OoC) hlurlfrh luurnhntp4nr-rl kfltLhtth

purhui\|rg \urlurlurb |uhdurqnlurgdurtr hruhqurdrutrptrbpg:

flr-um-tihruufrpq purrrnlr, *gu*rrt 1, rt itrrq"o l""pt opufr+urgdurtr qnpbpttP*gE u{lhtt&

qurpnr-hru\n1 \urtnur{rqurunphhph'lp*'

gllQtutQuttt uthtlnut hqntpluttt fihql'8*-pl'IrtutQwh h/tzthwhupghp

otunr-rfhurufrp{ opqruhur\urtr qhpopu}r1 nru4}r\urfrhpfr hhur r}rn}uurq4hgnr-plutr urprgnr-bpnr-ri

.ILfd-b b \htr*urhfr pzt zrrhph "p"1tri-g"iurlpri 
rfrturu.{utbphhp}r \nturur\rfurh \frhhrnfr\rutr L

urnur&hruhu^n\nr-p1nr-hrrfpp +Lo-ftiurir"rt"Q"n[qh tr p2]r2trhp]r qfruu*lnp[ phurnfr rihpn4trhpm{:

Orunr-rihurufrptl opq*t *q*ft qhpoi"itl "*a[q*1frhp]r 
hhr'n hhrn ']Lfd-]r nhur\ghurlh

opufr4urgnr-rl*3pf, *irrirlurtr\|rtrhurp\rutr'lf,O-|r dh\tnpn$nphqurl|rtr hqurhur\m{:

flunr-rlhurufrp{ \hhrgurbh }2bZLhIth lt .}it*ttg 4f,e-p opu}r4ugnulurl}rtr {rtuu{urbptrhp}r

\mtnur\tiurtr \frhhurf\uih, p|rpurlurrlip r, p*rt*qurqurrr ptrnr-puqphpp opqurtrur\urh qhpopulrl

nur4|r\urfrhpfr hhpqnpbnr-pFuh *pa3"it'p"ttt' ni-Zhl- ulhpopthf nur+|r\rufrhplr qhtrnun\ufr\

ur\inf*{nr-pluh purhur\ur\rutr pt rr.p*qp1r:lthnp qftuuu{"pft urhuurlr r'l[2ngnri (q"lhph urn\ur;ntp3rurfp

.ILrd-b o/o-Ep/oDNA tail), qnthpl, upq*i"-.p1".tr[ 1,"il1""g,h, TL) ri oillqhh qn2fr rlndhhrnp (olive Tail

Moment, OTM)):
fltunr-rltfluufrp[ uhurtrur 1d]r h qhtnun{urquruh 2phpnul nt hunnur\urlfrh truur{urbptrhpnr-rl

opqurfrur\urh urqrnnut:t hfrh h burtrp rihnurr.,trhpft q"tf"truu\nrplnttrtrhpfr h \*pq-qqlt 6\hhpft

ururpphp opqruhtrhpn.i 4UO-1r titruur{urbptrhp}r rJrnfuurl*nA \urqhpp:
.c'umill^uulrphl uh'rlr* Ldh'rr qhmurququrhh ip$"rrr nr- h''1ur\urlfh trurmlurbphhpnr-rf

opqurhru\urh urrlurnurfr:t hph h burhp rlhuurrltrhpft qrupnitrur\nr-p1nr-hhhplr rmupurbur\uih pur2]unr-tfp'

uhqnhurl|rh rlfiru*lfr\urh h \urpquqqh &lltthptt murpphp opqurhhhpnr-rl 'ILfd-ir rlirururlurbptrhpft

p*il*q*q-b ptt"tp*qphplr rllr2h r[n]uuraurp& \urulhpp:
€tlurhtnurl|ril n*rrirf, 

' 
i**qrr.plrr.rrrruplr' uurpurbru-durdrutrur\ur1|rh druprnurpurqlrurnr-p3url-r

hurpghpp mundfrurufrpnr-p1nr-trp pltU'lt*1,-ir- '1ttt1o*p\nr-rftrhpfr 
ltttF' 'itttt: urJdd urlhur*n

ilhfuurtrlrqtthhplr purgurhurSudrutr hulurnur\ml:

ft|*iurhp purqrfur&hnr-plurh qp,n qurral{rur\urh hnuphp}r ntunulhruufrpntplnthp ufrdqlhpurulfrtr

urlqnplrprltrhplr iifr2rutiur,phpnr-ri q*pq*iq*i.flpittuturft\urliurti qnpbhptttntt d2ur\nr-tl' *Pu'Lg hfniurlt

r]pur ururmf-dn1hl1m1ur,|rtr ftlt*q+tintpluih pt'p*gpiltFp Jn4hlut{nphlnr- h tln4hlurtlnptftutr

bpruqpru3|rtr S*fuhfuh uuhqbrlurh hqrurnur\n{:



ahn4hqiu\urh hnuphpt, fu.l*thtt iln4h1ur{npriurtr ilfr2ngnr{ \urqrlhl qurur\hpurgnr-d uurppur\urtt

urtnntf-rfn1hl1m,1ur1|rtr purqdurlunqntlur\ phpurgptrhplr {hpruphpJurl, nIIE hhurpurtlnpntplnr-tr \urur ri2url1h1

bpurqpruS|rtr f*ruhro' urunr-i-rfn1h\nr-1ur1frtr rlrnluur\hpqnr-tfhhpp hur2{h1nr- hufliurp:

FhwQuh quqh opuf4utgnlutdp tlhpntnfi nu74ryt4tlut6 tJtnfuwpQntdbbp, s&Ipryfitt quqhg t&Iprt

finluupStfiun q"rqnFarlitnu4pQutlut2,puluQuh nhutQgfiwbhp fihahututlry pnghprt"nhdfit[nt4

itlu*gp*64hhry fuutnp pnghpho nutmdttutulrynul funuznqwtn" tlutnh1fiplt unb4&fiutt tryunutSntl

trhur\urh quqhg' rlhpurhlrg 4ruh4rur1 urlpilurtr nhdfrtnui tlhpurhnfr urnurgriurh qpnghuft

urp4lmhur{htn irpru\uttr*gilurh qruldurtrtrhp}r h hrlurtrur\hhpfr rl2ru\nr-[: Oqururqnpbr{h1nt hh hurh

*r,*.1t1p*pd.p urlurfrtlnr-plnr-tr mhhgnrl hurpntgfr2hhp, riuruhurtlnpurulhu, glr\lnhhpurutrp:

irp x1hqh 2rlpr"1*q*h qpnghulr' bbilplr hp\opulr4frg' uurpFur\urtr bbrlpfr {hpur\urtrqrfurh
qpnghufr rlurhpru\p\fnn ntunufhurulrpntplnr-h:

Lfhutut7utSuth h tlhptudfiQutQuttt hlnryhplt uuugnfittt ttnp ntt nghubhplt qlmuSuthhfi[nilryhbp]t

{2wQnul' hhnhpnqhh utlptluth rypnghuhhplt hrt{uttt tlput b 4puttry lfhbhullQuqfi hhuutqntnntplnilt

U2ur\hl qhphqnp h1h\upuilruh \ntrurur\tntrhplr ti hnru\grfurir h1h\rnpnrltrhpfr qrutnpuruut-lurh

hu^Iurp htluruurhur{urb Ag-w \hr1b hurtirudmltlurbptrhp}r urnurgriurtr rup4lnr-hurt{hrn, ttrhpqurfuhu3nr1

hrlurtrur\hhp.- 
1. Fnbnr-lphhpfr rulprfu[ip ufrhphqir qmqur\gnr-ri luruiu\urb trI'u qpnghufr hhtn.

- urnur2]rfr .1]rntl i Lnttnilptrhpfr ur;pdurtlp ulrtrphq| rffr2ngnr{ uuurhurl rf}r2urh\Surl trurtrn2unfrufr

urpqurulrp (purn hrufuhur\urtr tnrfiurfrhp]r' WOr+Ag):

- hnlnrp+ +"rL - |rpur\urtrurgtr\ il|r2urtth*t_ urpquiufrpfr Mg/c \nilpirl[ug{urb {hpui\ubq-
lrhf.l qtpruql1qhrftutr phpdn4|rtrurtifr\ur\urtr t{hp1nr-bntplnr-h h urlptlurh qpnghu}r {rnp-

Aurpurpur\uh hhtnuqn*rr.p1rr.lr' qurpqhlnr- trI'U nhdlnlntd Ag-W \hr1b hurdruenr-ltlurbpf

urnurgrlurh htrurpurt{npnr-p3nr-hp:

2.hurhnyullr AgzWO+-|r ,rur*grr.il' urdntrfrnr-dfr qurpru{n1$purilunn-AgNOa hurtiur\urpqnr-il

hurtlurhutnhgduilr hrlurlur\n{ h uuurgr{urb *qh rlhpur\urhqhntd trhU qFnghuh rlf2ngml Mg/C

\nrtplrtrur gtlurb r{hpur\urtrqtr}r2ntl:
ghprlu3frtr ruhurfrqfr hrlurtrur\n{ purgurhurpnhl. *) urpburp}r trhplurlntplurtip tlnl$punl}r opufqft

b F) urpEurpfr .1n1$plU**1t 
-rltpur\ruUqtnfurtr 

urnurh&l,nuhurur\ntplnthhhpp n: |rqnphptt

qurltiurhtihpnr-d' 4urhrlurrl h rupruq nurprugrlurh rlhqpnttf :

orumrfhurufrpul 
'*-fphp 

hrlurhru\hhpntl uururgrlurb w-Ni \nrfqnqlrglrnh rlrn2[hhpft

hnurllurplurrr rrrrupun{raru-ppnilplmfqrullur trdnr-2hhp uururtmrlnt frtrlqhu hurh \urururphl uururg{urb
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