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Uwnblwhinunpputl phdwl  bwwnwely £ Swpwonwlih wggughl
wn(funbfuliblwlwt hudwuwpubh (CUTC) ghuwlwl funphpah Unndhg:
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Uzpfuwmwbiph hpwmwwympymbp b wpnpwlwbmpgnip: Jwjwonwbi
Cwbpwybnmpuwt  bnbught pwgwhwbpbiph  wbdewbg  m gwhwdbn
gnpdniubnpgnitp qgwihnpbt wwpdwbwnpdwsd b dwlhwpwgdwl wwwplbiph
nbnwnpiwl nwghnbw) nwbwlubph dowldwt b ubpnpdwt hbn, hwadh
wnbbny (guwlnynwgnjugdwl wwpwéph nbihbduwihl wwydwbbbpp, puyybu
bwb  sppwlpw  Jhpwduyph  wwhywbidwbp  bbplwpwgden  dwdwbwlwlhg
wwhwbglibpp: Pwqdwuwnhwl wuwpuwht gulnynbph wbqwnpdwl wbnh
plwnpmppwl b gulnynBph wonigdwt bbn Gwopdwd  ;bfutingng ol
hwpgbph (rudnudp (Brbwgbs npnpuh dwubwgbmbiGph hwdwp wpniiulnod B
g npagbiu wwenwupowbwnne b ndwp ndth punhp:

Uwlwpwglwl  wupuptbph  pwgiwunbfwl  guwlmpnbph  winjnwbg
Ywquiwynpnuwip nbjhEdwht pwpn wwdwbbpnu hwbgbgunud £ wuwwpught
ulnyinbph gy jwpdwdwnbdopdwghn nquanbph  wnwpwgdwl, npwlg
wnwpwddwt b wywpwhb  qubgdwdubph  wdpnipuwl  gmguhaubph
thnthnfunigjwlb hbwn, hlsp punpnzmd b pwqdwunbwl iguwlnywnud nbqwnpdnn
wuwnbbph dwwbbpt m Gugmbmpgmbp: Yhpbpad Guwodwdnpdnn pugdwu-
upwls (gulmypnbiph hwdwp Guplop Spwbwlngegnds s guilyngoh gluwgnp
wwpwdbwnpbph npngouwp, Guedwd Yhpsh Yenught Bhunbph wwpwdbopbph,
dwuliwnpuwwgbu npubgny Gwdyws Bpljuhuwrn whlyut dbdnpput hbun: Yhpéh
Lnnuiht thuwnbiph Ynndhg gulnywnud dwlwpwgdl wwwplbph wpdwdwihu
Ypbwlp nuwnuitwuhpdwt hwdwp beplwnuiu hwntoh objuplwlwt swppbpb
nt ndnulubipp Yhpwnbigh sk Ghpébpnud inbnunpdnn dwljwpwgdwt wepupbbiph
lgwlnywnbph  wwwpwht quiglwsh  wpdwdwht  Jhéwhh  hbnwgnundwt
hwdwp: Un  Guwuywlgmnpuudp  wihpwdbsmmpmb b wnwowbnd  dowlb
brwswih dnnbpwnpdwl unbbn, huyp hbwpwdnpogggnit £ oowhu dhdpwtighg
wisluwihu tnchnfubip dnnbpueght uinbunh Yomuwght humbph bnphgnp blwandwdp
pbprippuwl whlynubpp: Lnp donbughts unbnh dawlmwdp b Yunmgnodp
hbwpwinpnigni £ wwihu $hghljwliwis dnnbpuynpdwt dhengny guiljnyuwht
wuwwpubph hwdwpdbp Woaph 0By npngb (wpdwdwiht Jhtwlh thnhnfuniye-
jiibph  ophbwswihnuyeggnibiibpp,  Guwjujwd  donbpughtt unbtnh  Bhunbph
hnphgnlih Llwndwdp phprpgmbtbphg: Wo Guupwlgmppudp wnbbufunung-
jwi pbdwt’ tppdwd Yhpdbpmd  Guwgdwdnp-ynn dwhwpwgdwl wwwpbbph
pwqiwunhfwl  gulnywh weywpwht qubgqlwdh wpdwdwht Jhewlh L
Yuymiiniggniup  plinpngnn midbiph  wanbignippu  thnthnfuniEui - ophliwsw-
thipgniiibph gUwhwndwl dopnnhlwh dawlnwt £, Ywhudwd Yhpsh Ynnwhl
Upuinbiph Luwedwé Epyupumn wilywl dednypgniibg, wpnwlwt fuunhp



Chnwgmniwt buwwnwlp b ubghpubpp: Unbbwunowljwl wofuw-
unwtph Uwpuwemwlp Yhpébpnd Guwgdwnpynn Jwljwpwgdwl wuwwpbibph pug-
dwuinhfwl gulynynh wwwpwibl qutigyuwdh pupdwdwihb ghéwlh b Gupmbne-
piniup plnpngnn mdtiph wqnbignipgwls tninfunipiwl ophtwywihnynitlibph
guwhwindwl dbponpluwh dawlhnut b, Ywhdwd Yhpsh Ynnught Shunbph
Yuiqiwd Epluhun wilyul dbdnipinithg:

Wnwownpywd Duyjwinwlpty hwobbpm hwdwp pmédb] Bb hbonlywg
fuighpbbpp.

*  hpbbipnud Yuquwynpdnn puqdwunpéwl gulnyubph wuwpuht
quitiguwdnud pupywdnyniibbph nbnwpwsfudwt nprodwl brwswi dnnbwh
Lnp unblnh dawlnud b wwunpuoewnnd,

=  Phghhwlwb donbnud hwdwpdbp Wneh  wdpnipput hduwljwl
punypwgphstbiph npngnud L pupwgnn wpngbubibph Udwbnpwl swiwbhyubph
plwnpngynil,

»  LhpSbpnd Guwqdunlnpnn pwqdwunhfwl igulnyunbph donbh hw-
dwpdbp Unipnud wpdwdnypniiibph wbnupwziudwl ophbwswihnynisbbph
hbnwgnnnu,  Guwhwd  Yhpsh  Yonught Jwibpunypubph  phpngpuw
wlilymbtittphg,

»  wuwpwihl ulnynh ququsnud Yhpsh Gonught Bhunbph Gendhg
ubndnn mdbph wqnbgnipnithg  wnwgwgnn pupdudnyynitbbph  wbnwpws-
fudwl opptwywihnembibph quwhwnnud b igulnywh wbyudwlwmbnguwi
npnpdwl dbpnnpljwh dawlnud:

Twpnuywimput  bbpljuwjwgdnny  wluwwnwbph  hhdbwljwb
qunuwihwpp: Unwswrpws  fubnhpubph  rddwl byunwlny dzwlpds
bruwswip phahlwlwl dnnbuh wnbun, npp htwpwdnprigi £ wwihu
Yyuwhwd hnphgntp Uwndwdp Yppth Ynrught Bhunbph pbipnpnitutphg,
dnnbpunpdwt hEnwgrinnygmtibbph wpyniipibph hpdwb Jpuw pugwhwpnk)
Lpptnud wnmigunn dwhwpwgdwl wepupbbph puglwunbbwl gulnyuond
wpwdniggritiibph wbnupwsudwt ophbwswigmprisbbpp b gpw hhdwt Jpow
hhfuwynpl gwynynnd wbqugpdon dwijwpwgdwl wwuwpbbph  nwghnbw)
Swtuubipp:

TMwpmuywimpuip bepluwpugynn hpiuwljpwl gpnypibpp.

Lyppnud  Juwgdwdnpyrn  pwqdwoenpbwl  gulnynh wepwpbibpood
Fhghlywlwls dnnbpughts hbnwgnungggmiiibpny wepdwdnyggmibbph nbnwpws-
fudwt  nwnuibwuppdwl opgblnpunmup  qouwihnpbl wwdwlwynpdws £
dnnbijuwght uinbbnh Guwnmgdwdpn:

2hwhidwd  Yppgh  Ynnuyh bpuwnbph  pwlwl  phprignitibphg L
npwitigny Yuwiqdwd bpllhuwn wbljuwt dbdnyznibbg, wwjwpuwihb quliguwdnu
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[guilynywnp Ywgiwdnplwl pupwgpnud b hwpn By quihu igulnynh wwwpibph
(wnywduht dhtwlh dpw wannn Yanuwjht ubindnn nidtp:

3. Yppind Ywgdwynpynn pwqdwunpbwl gwlnynh bnwswd donbh
hwdwpdbp Wnyznul hupunbwpbpdwd Yanught hwlwgnnn ubndnn ndbph hwadh
wnlbp pwpspwglinud £ igulnynh Yuynimgput npradwt éanngggndp:

4. Yhpbh Ynonuyhi bpuwbph Yondhg ubndon  pupdwduwihli - mdtiphg
lgwlinywh wiywpuwihts quiglwdh wdpnepuli gmguiihubiph tnthnfunipjwl
hwah wnlbp pbpnud £ guwlnyunnad mbnunpdnn dwlwpwgdwt wuwwpbbph
nwghnbw) dwwlbph nprodwlip:

Wluwinwliph ghunwljwl bnprypp

+ dowllby b Ywamgdby £ Yppénad Gwqdwdnpnn  pwqlwunhwl
gwlynyinh  wwwpwht  qubgyudh  wpdudught - dhfwhh - Bhahlwljwl
dnnbpunplwt depnngny hbunwgrundwts bnwswih dnnbpugh btnp unbtn,

» Unnbpuwpt htmnwgninnipgnititibpny hwpntwpbpdb) B dwljwpwgdwt
wwjwplbph pwqdwunhiwl gulnynh quigdush ppdwdwht dhéwlh Jpw
Yhp&h Ynnwyht hunbiph Ynndhg hwlwaqnnn utindnn nudtip,

o dpwlpby b ulnynh wuwpwht quitiqiwdnud Yenught wpdwdwghu
mdbph  thnhnfuniut  Gujuwdmggniisbpp - Gppéh  Yonughtt - Uhunbiph
phpnipnitibphg b Jbpehutibphu Gugdwd Gpljuhun wilynbubphg,

» lwhuwd Uhp6h Unquyht Uhuwbph  pbpnipwl  wblyndubph,
dnnbjuwihb hbunwgmnmpgnibbbpnd dawlpdb b hwdwpdbp Unyph YEbwnpnbwljwl
wnwbgpwjht hwppnyejwl dhp nbbgnindhsubph inBpwnpdwl Brwtwl,

s dowldbp b dwhwpwgiwt wwwpubph  pwgdwunpéul  (gulnynh
wwwpwb quigywsh  wpdwduwghs pbwlh L Jbpshubu  Qugnidunggnip
punpngnn mdbph  dnuwgnbgmipput ophlwsunhmpgmiiibph - gluwhwandwt
dbpnnhljw:

Upfuwinwtiph  Yhpwnwlwl  bpwhbwlmpgubp:  Pwpn nbhbught
wwydwbibpmd (Enbught puguwhwlipbph swhwgnpddwl wpnynwybuonpuwt
pupdpwgnulp, Wppbbpnud dwlwpwgdwl wupwpbbph Jgulnynbph nwghnbiw)
Ywqdwynpnudp b hbnwgw winwbg pwhwgnpdndp qguihnpbt Guwiulwd bu
ww)  wnbbwhnuwlwt  wruwewbpod  Swlidwd  ghowlwt L
ghnwnbuhwliwl mdnudubph b wnwewplnigniibbph oquwgnpddwdp n
LUbprnpdwdp: T hbwpwdnpayzgnit b vwihu nbn bwhwgdwiht thnynud npngki
Lpptbpnud uwqdwynpynn gwlnynbph owunhdw) wwpnqmbwlngegntip: Pwgh
npwbpg, wnbbwjurungniined npdwd b mdwd  fuinppubph hwdwdwi
pwquwunhfwl  gulnpnbph  nwghnbw|  wwpwdbnpbph  npnadwl wnw-
pwplwd dbpnnh sunphbd hbwpwynp £ uabngd guwhwinb] dwlwpwgdwl
wuywnbbph gulnywh pwpdwdwhs héwlp b Gugnibngggnibp punpnann nidbph




thnfubwpwpbipnipgniip hwadh wnbibing Yhph Ynnughle Uhunbiph huwlwgnnn
nudtiph wqnbgniyzniip:

UWpuwinwbph  wpymbplbph  tpdwplnuip:  Uinbbwfununipuwb
wafuwnwbph  hbrnwgmnmpnitbbph hpdbwlwt ghwnwlwlt wpyribpubpp b
nnnypubnp qtlmgyly L plwplpbp B ghnwinblubhlywlut dagndubpnud:
Uinbtsawjununippuin poduyny  bpuwrnwpwipdbp £ 11 ghrwlwl  woluwmwtp,
npnughg bpbpp wnwbg  hwdwhbnhuwlubph, wwgdsy b Swwunwih
Cwibipuwwybmnmpul dbly wpontiwghp:

Uzfuwinwbiph wprymbpubph thnplwplnuip b hpwwwpolodubpp:
Uwnbbwjunumppuwt wruwnwbph hhduwlwl hbnwgnmnpnisubph ghuwljuwt
wpryniipibpp b npnypubpp gbljmgy) b putwpldb) Bu ghownbfubhlww
gqhumwdnnmyfubpnod:

UWinbbwhunumppwl hhfbwlwl  gpoyplbpp b wpyniplbpp
hpwinwpwlpws B 11 ghwljwl wyfuwnwlpbbpnwd, npalighg  Bpbpp
hbnptwluwht £ febdwh Jbpwpbpug uimwglwsd £ aginunh << wpmnlighp:

Winbbwjunumpqwt jwamgwdpp b dwjuwp: Uwnbbwhenungnlp
pwnljwgwd £ ubpwdmpnibhg, snpu gfubg, punhwbmp Ggpuljwgmggniiibphg,
105 wunds oguwgnpdwd gpuljwimpuwt guwilbg: Wb swpwnpjwd £ 19
hwinwljwpgsuwht vwwaghp feh dpw, bbpwnmd £ 35 Uwp b 21 wggmwwl:
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Lbpwdnipgniinud  hhdbwdnpdb) £ hbunwgnindnn  plidwgh - wpnhu-
Yuwbmpgmiip b pwpwnpwd b wauwewbph bpduwljwl npoypubph hwdwnmnn
punpwghpp, Sluulibpub) By bbnwgnnmpgut buunwll m fuinhplibpp, gnyg
BU wnpu by wfuwmwtiph ghinwlpul bnpaypl negnpdbiwljuwl bpwbwlmpgmbp:

Unwepls qunud  pbpwd £ pwpn  nbhEdwihl  wwdwbbbpnd
nbnuwnpwsd << U wpnmwuwhdwbpwt Bpypubph Enwhwbpuht dEnbwplne-
pyniubbpnud  pwqiwumnpéwl  gulnyunbph Qugdwdnpdwt b swhwgnpddwl
pupwgpnu wbnh nibbgwd nb$npdwghwbbph, pusybu bwl Gyogradubph
hawnbwbpm] wnbnbbph  wnwewgdwls  hnbwbptbph b wWwnwnlibph
Ybppnudmyniip: Snyg £ wpdb, np £€ Gnbwht pugwhwbpbph swhwgnpddwt
wpwilpnhlywnd  pwqdwunpwl gulnyunbpnd gymgmdubipp hdwutin
wwidwbwynpyuwd b bnby gulnynbph hhdpaw poyp gpniinbitiph shbinwgduwt
wuwinfwnnd, puly  gulynynbph  pwpdpriggnibubph  biwgw  JEdwgnulp
hwhgbigpby £ ny Jhwy \gulnynbph wunhSwbtbph, wy) pbp hhdpny wdpnng
lguinyunwihls quiquwdh nbE$nplwghwih  wnwgwgdwbip: Snyg £ inpul
[guiynynp Yuqdwdnpdwls dwdwtiwl Jepghtbu quwdnp wwpwdbupbph npng-
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dwl b Yuyniiniepput pwpdpugdut Dwwowlod, bwwgbiwl wiuwmotp-
ubpnul igulnywnh Ywgdwynpdwt wwpwdph GpYpwdbluwihywlwl dh awpp
gnigwuhzubiph punipwgdwl wuhpwdbznnipiniip: Pwgh npwihg, wnwy ©
pwpdty Yhpbpnud b pbp bhdph dpw gulnynh wywpwhl quigywdnul
pupuwdughts Jhwlh quwhwundwl b nppw hpdwl Jpw  pwqlwunpéul
jgwlnywnh nwghntiwy wwpuwdbnpbph npnadwt dbpanh plnpdwl wihpwdtz-
wnipgniip: Ubphupwgyb b pwpn bbbt ywdwtbpnw Qwgdwdnpdnn
@uwlnyinbph wwwpwht quiqwdnud hbnwgnunntbph Ynndhg  (wipyuwdn:-
pyntlibiph apnpdwl hwdwp Yhpwnynn donbpudnpdwl depanubph Jbpndne-
pynip: “swplinput b Swiwwiht denbunnpdwt diponh Yhpwanwip Yhpabpnud
Ywquwynpunn guwlnynbiph quigwdnul, Yhpsh Ynnuihte bhunbphg hwlwg-
nnn (wpdwdnynibbph dedmput b wwywpwihl quiigwdnud npuwlg unbnw-
puzfudwl ophlwswihnygmutibph npnpdwt dwdwbwly:

Bphypnpn quunud  dnnbjwdnpdwl hbnwgnnnggniiibph Quowpdwb
wwhwlplibpht hwdwwwimwujuwt pupb) £ hwdwpdbp bniph nwppbip puw-
nunpwdwubp, npntip hpbughg Ubpluwywglinud Bu hwunwrnnb swihwdwabpm]
wywgp b wpwbuspdwonpughts Jninh fuwebingpglibp: «2wbigbiqriph MU Ys
SPL-U Ynndhg «Anpwnbns Yhénud Jugdwdnpdwd puqdwunbéwt jguljnyunh
wunpbwih Jpuw qusewght wwidwliibpad wwnpwundws hwondy wypn$hib
snipdbpnud  brbwght  qubiqlwdh  pbwdwup  Yopdwl  dheagnd npapdby |
igulnyunnud nbqwnpws dwljwpwgdwl wywpubph wdpnpwl gmgwhyubpp
L puwnpdb £ $hahlwlwl denbpudnpldwl hwdwp oquwgnpdynn hwdwpdbp
Lynyah wnbuwlp: Npngdb) b denbwdnplwt budwp peopdwd gbuwghl wgwsd
It orpwynp wijwahg b Upwl, pun quibgluwdh, pwnbiwsd npubunplwmnpught
jninhg uinwgywd hwdwpdbp Wnph dwoubhlubph Ubppht sgwiwl wllymb (@)
nt Quwwhgwdngniup (C): enplwplnuisbphg wnwe Wdmgubpp “Matest”
plljbpm@wl vwpph oqulubpnnd Wwhuwwbiu Bipwplpb) B oowgdw 0,1, 0,2
L 0.3 UTNw mnwdhg wpnwiubph wouwly;

bpnpn, Gifunus Ubpluywgdwd b dowldwd b Ywanigduws np, bnwswih
dnnbpudnpdwl uinbunp, nple nish hpdph Uwendwdp pbpdbine huwpwnpne-
pni mbgnn ninnubilynds wphqiuwgh wbupny hhduwldwiup, nph Jbiplh L
phpdwl niqnrippudp nhdwgh wwwbpp pwg Bu (€< grunh wpnntiwghp Ne
33504) L gnyg £ upijuwd by, T-nud: Syhsubpp wnbnuwluwgyaud B hhduwldwhuph
Ynnbpny thwl wwwbpny Shwfnpywd Swdwind gwd hwdwpdbp Uniph
qulqywdh wnwlgpny, Ynnuyhls wwwnbipp  hpdph  hbn Guwywd by
haphgnwljwt hanwlwwbpny: <wdwpdbp Wneh qutgywdh YEbnpniwljwl
wnwbgpuwyht nnnwahg hwppnwl wdpnne pwpdpnyzpuwdp wahsbbpp nbnuw-
Lywpnud b gqryguwd b hpwp ljwodwdp pbpdwd bu hwlwpdbp b L Gho-



unpniwljwt mnnuwdhg hwpenuyegwls sgudwt wblywt Yplbwwwnblh swdgng .
2): Unnbpuhtt uwnbunnul jguwd hwdwpdbp Umph dbe hwdwdwii Ynyntp
whunypjwl’ gpnibnbibiph iphy Suzdwts hwdwgnph (E) Yhpwndwl mnnnignip
npnaynud £ hbbwwjwnh Yanhl wwpws mgnuhwpwghg E-h sbindwls whilynim,
hugp plnnisfnd £ hwiwuwp gpatinh” Yhbuprbiwlwl wnwbgpwih hwppnt-
Pjwl hbun pthdwl § wiljwp: Unnbih hwdwpdbp Unyenud wpdwdnipnitbph
swihlwl hwdwp punpwd pbugrndhiubpp wbgh] Bu unmguiswginul ££
sUinwbnuipmwgdwty b swihwghnmput waguwiht dwpdhbs @PC-nud:
“uy

.—l:.".b.

L]

Lily. 2. Unnybjught uebitigrud Ybbwnpalwljwl nngnawshg bwpgpoggmiling
(wnwdnygnibliiph gpwbgdwl wdbstbph nbnunplwl pbpnipwl wilynp gpadinh
e Ynnupls Ea Sugdwl blwandudp. -hhduwldwfup, 2-hwdwpdbp bap, 3-gpubgit
inipsbp, 4-uinblinh Yanuwghl wwn, S-Uanbpp apup Gandhg hhdph b wlpoeglul
hnphgnUwljwl hnnpwlwwbp, G-YEbumnpnbwljwt nignwdhog hwpnogpgnit

8
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Unnbinwd  inbnunpynn papnp - pbugnindhstbpp b nb$npdwghwtbph
gpuwiig-dwl vwppbpp swihwagpyb) B, nph wprgaupnud wibt dh uwpph huwdwp
dawlydty b swiwgpdwt gpwdhly, husp hwbnhuwbnw £ wn uwpph wisdbwghpp:
NMpnadby & gapndanh phy Suzdwy hwdwgnpp (Ea) b gpaibinh LELinpnbwljuwi
wnwbgpwiht hwpemnewt hbw pgdwl & wilymibp:

Npngby b hhdbwepdty £ udhstbiph nbnunhppp hwidwpdbip Wnigh
Ybtwpnbwlwt  wowbgpwiht  hwppnpgwt dbp:  Unnbpnud  qwpnufubph
inbnupwfudwl  Juynibwgdwl  wpngbiuh  wdwpinhg  hbin - phlgndtiunphly
uwippny Yunnwpdby £ D1, D2, 03 L D4 uwhsubiph nhdwnpr@mtbph duwumwgh
wpdbipbph  apnznud’  dnnbpuht wnbunh nigqedhg  wnwugph  Ulwndwdp
linnuyht 2wpdwlwl bhuwnbph Ywqiws 0, 10, 20, 30, 40, 45, 50, 60, 70, B0 L
907 wulgmbtbph nbwpnul: LY. 3-nud pbepjwd Yuwhewdmpniiubpp gnyg b
wwihu, np dnnbnd hwdwpdbp YWngpnud wbinunplwd vdhstbph Jpw Ganught
Uhuinbphg  wnuwbpugnyt  pupdwdmmibp wnwewbinud E, bpp  dnnbp
swpdwlwl Upuinbph pbpripwl wblynbubpp donbh ngnwdhq  wnwbigph
Ulywndwdp  Ywgdnud £ 45% dbpohbhu hbrnwguw dbdwgnuip hwbigbglnud
dnnbwht uinbtnh hwdwpdbp mgeh popop 2bipubpnud wbqpungpdwd odhsubph
Ypw  pupjuwdmpnistiph bjwgbgdwbp; Unnbughtt unbnh Bhuinbiph
phpnypwl whlymbbbph, ouhbstbph gpwbigwd wpdwdnpmbtbph b hwdwpdbp
nenud  ndhsubph wbqunpdwt funprgggristspp dhele Ywiud wdnipnitubph
tndngpuniwt gnyg £ inpwd L. 4-nud:

UL

1
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: — Ty b
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e e e R B

L. 3. D1, D2, D3 L D4 wnpubipm gpuwbgwd wpdwdmpnitubpp Ea, dnngbih Uhuwnbph
wnwppbp phpripwl wlilyniibibph nbuprud

Lnppnpn. qilumd gnyg £ ooplwd winbbwununignimud Guowpgud
wwiught - dnpbught  hbnwgqninnynitiibph wprymiipiiph Yhpwnnulp
wizwhbigbgniph MUY $PC sdnpuwinbine Yhptnul uwamgynn pugiiwunhtwl jgu-



Yy wwpdwliibpnwd, hwadh wnbbing wu bphpunbfubibulwl shuljught
Ywnnygh hwdwp bwlbowhl oduwibph windwdp wbhhpwdbon pwpip
wwhwbgbpp: Wuwnbn gulnyunwihl quiigywdh dby pwgh htwpwinp uwhph
dwlbplnyph nbnh npngdwlip Ubplwywgynn punhwbing wwhwlgbbnhg, huh
b wnlly Uwl YhpSh Ynnwih Bhuwnbph Ynndhg tnfuwligynn  pwpyuwdn-
rinilibipp: Bnwswih Shahlwlwl dnnbwdnpaulhg Lhpsh Ynnuyht bhuinkphg

[k

=

2
s
Lusspufushins s, E, giunl”

L]
= - - » " - -

L] - - o -

Cunbepttp byysh ghaph prpdprgrate yadfish dous wd tmquaphl e pripraprts whigniblibng' o, wug
L. 4. Unnbjughl unbibnh Upunh phpngwt wbilgnitibph, uhsubiph qputiguss
(pwdmpinitiibiph U hwdwpdbp Unenud wdhslbiph whnugpiwt
hunprupgrabtbph dhel Guipuiwdngpgniitsbph bndng pudt,
= D1 undpsh Guwhojwdnppuls Yop,  — D3 mhsh wjudwdnyewls Yop,
= D2 widpsh Ywhujwdnppuwts Ynp, = D4 wafhsh usbudwdnuppwls Ynp

dnnbih  Ybbpnbwlwl wnwbgpwiht hwppnEwl  Ypw  wannn  Ynnughl
hwpunbwpbpwd  mdbph  wuilbph hpdwl  Jpw,  «2npwnbns  GhpSnu
Ywqidwynpynn jgulnynh wwwplibpnud npeadby £ Yhpsh Ynnbphg  wqnnn
ubndnn pupdudnyniiibph pugupiiwl wpdbplibpp pliwlwt wuydwbtibpous,
hwiwwi hwpnbih wpnwhwpnngpwl,

O = Ag X ;—m ®

npnbn om-p donlh hwdwpdbp YWnipnod  hwpnbwpbpwd  wpdudnipqut
dbdnigniil £, q/ulF, ov-p plwlwl wwpdwibbpnw (guilpynh  wuywpwht
qubqyuwdnud wplwdnipput dbdnyniip, g/ul, ye-p' donbnud  hwdwpdbp
Wniph fuwnniginilp, ye=17 q/ul’, yn-p' gulnywnh wwywpwhl quitigudh
funniggnilep, ya = 2,3 q/ul®, dg-U' dnnbipunpdwl gdwht dwuanwpp, Ag=1:300:

Cwdwdwiy  Jbplnud  pbpdwd  wprwhwpongew,  Yhp6h  Yonugh
Uhuwnbiph wblynitbph wwppbp phprpniitiiph hwdwp npngt b pliuluwt wuy-
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dwitbpnul gulnyinh dwpduh wewpught qubguudnud wnwgwgnn wpw-
dushts idtipp: Unnbjwih htnwgnuinniggnitisipny wwpqyly £, np Yhp6h Gnnwiht
Upuwnbph  Ynndhg guinynh  wwwpught quliqudh  wpdwsniput Ypw
wqnbgnipjuwl whuwblyniihg wnwyby hbnwppppryenit B Lbplwjwglinud wil
gulnuwnwinwly wwpwdpubpp, npwnbn Lhpsh Yanuwiht Uhunbph phprypwl
whlyniup Jbd £ 30%hg: «Anpwinbins Yhpsh jgwlnynh mwpwdph hwewlh
hwwwlwahdp pipdwd £ uly. S-nud, puly Yhpsh punujbwlwl updwsplbphg
7-7 Wunpuwdpp’ L. 6-nul: Ubpghtubiphgu bplinud £, np Yhph Ynnuiht bpunbph
phpmpuwl wblymbbbpp wwenwtdeud B 33...36% uwhdwbibpnul:  Wuwinbn
wihpwdtipn £ g, np gulynynp 20070817 0 wuwnhbwbibph dhele Yhpah
Ynnught Uhuwnbph wllymibpp baphgnish UGwndwdp mbbl 0...10° phpnyeni,
now bt Yuuwd' Yppth  Yonught bhuwnbiphg  JBpnhhajwy  dhewljuwiph
wuyuwpwihl quitigywdh Upw thnfuwbigynn wpdwdnipgniiibiph wpdtiptbpp guwn
thnpp (hubne wwndwnny hwtib) By hbuwgw hbumwgnunggmtibphg: Npwbu
ophuwl punpdwd «dnpuntn: Yhpnw Yuwqdwdnpdnn igulnynh ugnibingwl
npnpdwl Jiennhlwl, npubin hwah BU wabidnd Yhpsh Ynanuiht Uhuwbph
Yrndhg ubninn pupdwdwht mdbpp:

Winbtwhsnunygniinud «@npwinbins Ghpbnwd Ywadwnpnn jgwlnyunh
lyuwyriinyguwl npngznudp hhduwlwt b apbwdhly pbnbwdplbphg Guwnwpb) £
"GeoStudio” dpwgph dhgngny Unpgblznbpb-Mpwyuh hwadwpljuiht brwbw-
Y] -1 L 1N Yenpwdplibpng, pbpdwé, hudwewrnwuowbwpwp, bl. 7 L b, 8-
nud: Lopdwd Yupdwdpubph  Ynpuwguiwht dwibplnypubpry b igwlngnh
2017...2050 J wunpbwittibph dhgle guntsnn wuywpuwiht qubigyuwdp pudwtnwd
£ hwplwpluyht pnlubph, npntp pwgh hpblg ulhwlwl qubqyuwdlbiphg
dhwowdwbiwl guinmd  Bu YphpSh  Ynnughts  Uhuwbphg  dnfuwligynn
(wpdwdnpgniiibph wqnbgmppultl twly: «d@npunbns  Ghpomd  wbnwnp]wd
gulmyunp huwpwnp thinugdwts Yopwguibught uwhph Gwlbplnyeh gow 1.0
wwppwliwy polubprad wbnunpdwd 01,010 uhsubph hwdwp dnnbpuwghu
hbwnwgminnipnibiibpnyd npnadnud U wit wipdwdnignitilbpp, npnp dnnbjw-
Ynpdwbp Ubplwpugynn  wwhwbsbbphl  hwdwwuwnwuluwb  gpubgyb) B
hwldwpdbp bympnul  wbnunpdwsd  wdhsibpnd  donbh Yoouwgbs Upuwnbph
phprippul wwppbp wllyeibph gbwpnud, wwpownhp wuydwt pgailibmg
dwusmwph wwhwwbnuip b wils, ap jpupwbyng mwppulwt pilp hwdwp
dnnbih Yanught hunbph phpnypuwl wilpmbtbpp wbnp b hwdwwuwinwofuw-
UbU Yhpsh Ynnbph ppripwl wulymbbGphl, bwhwwbu apnzywd bl 5-nud gnyg
npwd upwdptibpny: Uwnbbwununnibinud i) £ owpwdwlput fuinhp,
dnabpughtt nwnuitwuppriggniiiteph hpdwl Jpw, npnadbp £ iguilngumwght
quitiqudh Yuymbnipjwl wwywph gnpdwlihgp plnpdwd Ynpwgutiughl Yph-
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whluwluwl vwhph dwlbplngh hwdwp: Npaaby £ H W HE Bplugbulut
Yunpduidplibipny «Qnpunbins Yhpénud Buwhuwgdwibl ybpghwlut wdjwibpny
Yunnigynn wiyguipwihl gulingunh uniingggndip hwgdh wabibng ghunwnpldnn
D101 wwppwlwl pinlubph dpw Yhpsh Yynnughls Uhunbiphg iguiynyunwghis
wyjwpwihl qugywsdht tnfuwtigynn wpwdniyeniitibpp, unwnhl L ghtauwdhl
phnbywdplbph wanbgmenitihg:

o Doy -]

& ‘wn

ad

Lly. 5. wQnpuwenbrps Yhpéh hwnwlwghdp b pgugbwlwl 1-1...9-9 updwdptbpp
l 7-7

| S W
Py . _,‘-.\_\\
s B -, _,-"";!.

1 I il

Puguindul
pundpnuppals, 4

|
Ll N '
O Twn dm Mo w0 s w0 Mo s o W0 100 woo ulo o el

£hnwnpnigsnds, J
Lly. 6. «@npuwunbings Whpbh guiyngnp monwyp hwswlwgdh plnuibwlwl 7-7
Lunpusbpp
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Lwpwplyubpp Yuenwpdb) B hwdwdwjb gulnyuw bt qusgdwsh $hgh-
Yuwibhuwuhwlwt pumpwaphsubph Ywheyhunad npnpdwd efjubbph, npntip
popdwd wn.2-nul: Ynpwguutwht Jdwibpunypubpny wnwbibwgdwsd japw-
puwlginip nwppwlwl pel ghowpldby £ apybu 10 uumppudp wphgdw, np
hhidph ypw Yhpéh Yonughls wpdwdwghls wagnnn ndbipp npnzuynud B ogudtng
hwynth wpuwhwjwnnmbhg:

F=wa, )-:5,,,
npunbin e-p plwlwl wwpiwbbpow wpdwdnpput dnpnl £, wi@, Seu'
dpwinp ujunippudp wphquwjwél pinih hhdph dwibpbup, 6
Lryriunuly 2
Lgwlnywnwihb gpmibunliph Jhahlwidbluwihlulwb gngwiipsubpp

Spniwntbnh Uwutihljubph ubppht | “wuepulguwdn- [Puwljwts junngagodp’
whijuwbnulip |t wblymbp' @, wun | pgmbp’ €, UM ¥. gfud®
S 33,0 0,015 23
wiyuiplabp

siiiininis

&
L
g
¥
i =
L
.

. 2] |: E [t (- (¥ b - L
L8, « Snpuntine Ghpbnd Guglwopynn pugluunhwl guilgngop Bl -]
Yupwidpp

Uinbbwhununiggniimyd dpwlidwd  dbpoanhlugh  hwiwdwil, jgulngnh
wiywpwht qubigwdh hbwpwynp vwhph JwibplnypUbpny wewbdbwgyuwd
Jnipwpwgimp wwppwlwl pinlh bwdwp npegdnud £ pebh wwpwdbnpbpp,
hwalh wnbbm] bwh Yhph Ynnuiht Uhuwnbph pbprppub wlyniiubphg
Ywhidwd gulnywh wwwpuht qubgwsh dpw wanon ubindnn mdtiph
dtdmipynibipp, npnlip phpdwd BU wn, 3-md b wn, 4Snol; Cwadh wnbibm] €€
wnwpwdpnul ubpudwljwnud shtwpwpmgwi bnpdbph Jdepnquljwt gnignuiubph
wwhwbglbpp, hwajwpldbp b jgwlnywh  Gupimpgniip b wprymiipbpp
ubpljwpuwgyuwd bBU winnpl. wn, 5-nd W we, 6-nud:;
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whluluwl vwhph dwlbplngh hwdwp: Npapby £ H W HE Bplugbulut
Yunpdusdplibpny «Qnpuinbins Lhpénud Uwfuwgduwihl Ybpstwluils ndwitbpng
Yunnigynn wupupuwihl wlnyinp Gundineniip hwgdh wnbibing ghowplden
D101 wwppwlwl pinlubph dpw Yhpsh Ynnughls Uhunbiphg iguilynyunwghis
wiywpwiht quiguuwdhb thnfuwbgynn wpywdnipniiibpp, unwnhl b ghtwdhly
phnbywdplbph wanbgnipjnitihg:

& ‘wn

d

L. 5. wQnpuwenbrps Yhp6h hwnwlwghdp b pbgugbwlwl 1-1...9-9 apdwdptbpp
7-7
o A

o i L3 oy

Puguindul
puindpruppals,
|
f
!
|
5

l-'!l"h:m A M0 &0 Mo wm Mo el o W0 100 w00 o ueo | 1e0
£hnwnpmigsnds, J
Uly. 6. «@npuwunbings Whpbh guyngup monwyp hwswlwgdh plnubwlwl 7-7
Lupdwibpp
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Lwpwpyubpp Yuenwpdb) B hwdwdwjb gulnyuw b qusgdwsh $hgh-
Yudbuwbhluwlwl pumpwagphsubph Uwhulhunad npradwd ndjwibph, apnup
popwd wn.2-nul: Ynpwguubwht Jwibpunypubpny wnwbibwgdwd jnpw-
puwlgnip nwppwlwt pnl ghuowpldb £ apybu 10 umppudp wphgdw, np
hhidph ypw Yhpéh Yonuhls wpdwdwhls wagann ndbipp npnzuynud B ogutng
hwynth wpuwhwjwnnmbhg:

F=a, )-:5,,,
npnbin e-p plwlwl wwplwbbbpou wpdwdnpput dbnpnll £, wi@, S
dpwinp ujunyppudp wphquwjwél pinih hhdph dwibpbup, 6
Lryriunuly 2
Lgwlynywnwihl gprilintibph $hghljudbluwtibljuljwt gnguwbihsubpp

Spniwntbnh Uwutihljubpp ubppht | “wueyulguuwdn- [Puwljwt junngagop’
whnjuwbnulip |2t wbilymbp' @, wun | pgmbp’ C, UM ¥. gfud®
UL 33,0 0,015 23
wiyuwiplibp

8] I | EEmr 2
P 11000 x|

i i 1 1 i i i | 1 i i i I ]

L T
L8, « Bnpuntins Uhpbrd Gugdwnpdnn pugdwunbbut gulingub bplugtass it -]
Yupwidpp
Unbbwhununiggniimd dpwlidwd  dbpanhlugh  hwdwdwil, jgulngaoh
wiywpwht qubigwdh hbwpwdnp vwhph JwibplnypUbpny wewbsbwgyuwd
jnipwpwgimp wwppwlwl pinlh bwdwp npngdnud £ pebh wwpuwdbnpbpp,
hwalh wnbbm] bwb Yhph Ynnuiht Uhuwnbph pbpmppub wlyniiubphg
Ywhiwd gulnywh  wwwpwht quiqywsh dpw wqnnn ubindnn mdbiph
dbdmpgnibipp, npnlip phpdwd BU wn, 3-nd b wn, 4ol Cwadh wnlibm] €€
wnwpwdpnul ubudwljwnud shtwpwpmgwi bnpdbph Jdepnquljwt gnignuiubph
wwhwbglbpp, hwpwplydbp £ gulnywh  upbnpgoibp b wpryniipbbpp
ubpljwpuwgyuwd bU winnple. wn, 5-nd W w, 6-nud:
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Ly 9. «Inpuunnbings Ghpaoud Gugdwnpgnn pquul.lljmhﬁl.ub (awlyrygunf Bpljuytewljts 1-0
Lunpwdpp

= T

Unyniuwly 5
Lguilynyunf Quuprnilingyuwl Lqurzl.unlll] qnp!:tjuhhghhn[_l iyl vnwnply phintifuwbph
nhuypni
Lguwlnpnp Luwymlimpqut wjugwph gnpbwlhglbpp
sy uwnwanply huezlp wabibyny Yhpéh Grnughl Uhuwnbph
phnlijwbdph flwpnud Ynnupg wannn jwpdudngniiibpp
N 1,81 dpghup 215
THT] 1.9 dhohp 2,26

npjwdplibip

rynuuwly &
Lgwlynynp uynibinpjwl wuwswnh gnpiwljbglbnn hwoindy grocgulygdwt nboypnng
Lguiinyuh Gusnilinipyuils wiawinh gnpduwlihgubnp

Lunplwdpbp | phntafwdplbph hwnnly  hwsdh welibny Yhpsh Ynnwght Shuwbp]
qriguiljgiwl nhypnud nnuihg wqnnn jwpdwdnpgnibibbpp
(W] 1.77 dhepup 2,02
[THT] 1,75 dhghup 2,05

Cwpuh wnlbiny Yhp&h Ynnughte bhuwnbph wanbgnyegnip Gulnywh
wiywnuhl quibquuwdh windudwnbdnpdughnt dhtwlh dpw, pbnlijudplbiph
hwwndy  gmiquigdwt  nbypnd  gulnyinh  Gugniimpput wwwph
gnpdwlhgubpp H L - updwépubph hwdwp dheht hwadnd uinwgynud Bl dbs,
pwb Jhw phnbdwdpubph bwwnly gmiqulgdwt nbwpn, hwdwupwnwe-
huwlwpwp, 14,1 1 17,1%-n;:
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LLACULAM B2 ULYUSNh@3NhLLED

L Ywopngwd  nbquipp b wbpwpbbwwun  Gnbwbplpwpwbiuljut
wuwydwiubpp  huwpwynpoymit sbU wwihu bwwgddwt ginynud. pudwpuwp
Gonnpquidp  npngipme uwlnyibiph gluwdnp wwpwdbinpbpp: <wpe
inbnwbptiph b uwhwywpbp nbnwdwubph nt hwppwdwipbiph  hwdwp
dowljuwd dwlwpwgdwl  wwwplibph  (@ulynynbph  Ywgdwydnpdwl  hwypntsh
dEprnwljwy gmgnuiubnpp, huswbu bwl gulynyunbph nwghnbiwg uwgdwnpdwt
ynunwldwd thnpsh Yhpwndwt swhwdbnnngnip  (Enbuwght wwdwbbbpoud
quidp £

2. Ubplyuyrwu shpw  Jhwluwpdhp quwhwinwlwt  Yhpbbpnud L pbp
vwpwiwtgbiph Upw Yuqdwdnpynn pwqdwunhbwl (guilnynbiph wuupught
quitiqyuwdnud jupdwduwht mdtiph nbnwpwhuadwl punyeh L npw hbin Guudws'
fgwynywbph Yuntnegw hhduwynpdwl hwpgbph Jopwpbpwg:

3. Unnbpuynpdwt  wwhwlgbppty  hwdwwwinwufuwts  pnpdl £
hwdwpdtp Wnyeh twppbp punwnpwdwabp, npoup hpblghg UEpYwywglnud bu
hwuwnwenmt swiwdwubpnd wdwgh b opwbubnpdwannpught nnh fuwatingn:

4. Npnaybg £ dnnbpwynpdwl hwdwp pluopduss gbnwght dwgdws onwsnp
wywqhg b bpwy, pun qubgywdh, fuwnbijwd wnpwbudnpdwnnpuibl jpnhg
unwgywd hwiwpdbp Wmph dwuthlubph Ubppht 2ddwt wlilgntt (@) m
Yuwwlgduwdniginiip  (C):  Pnpdwplnuiibiphg  wnwy  Udnipubpp  “Matest”
pulbpnupul uwpph onwlibpnud bwiuwwbu Bupwplt) bY unwgdwt 0,1, 0,2
L 0,3 UTw nunnuwdhg, jwpnufubiph wl:

5. Ywuwwpyby £ jgwynynbph  |Bbwht wuwpwiht  quqyusUbph
drnbubph hwdwpdbp Unpbpnd (wpdwdnigniiubph gpwugdwt gnynuggnil
niubgnn  depnnubph Jbpindnygniu: Snyg £ owpydb, np bbplugnadu st
dnnbjubp, npnup huwpwynprignie BU pwihu gpwbgly Yhpabph  Ynnuighl
Uhuwnbinhg wlnywnh dnnbith quitiquwdhts hnfuwtigynn utindnn Ynnuwiht nidtiph
(wpnuiubpp:

6. Uwnbndby U ywnmgyb) b bnwswd dnnbunnpdwt unbln, hgp hwdwp
unwgyb] t << wpinnbiwghp Ne 33504 2019 UUTHO E21C39/00 GOIN33/24
GOIN324: Lnp tnwpwdwlwt dnnbpuydnpiwt unblnp hbwpwdnprggni £
wwihu gpwtigh| hnphgnh Uwundwdp Yhn6h Ynnuihl Uhuinbph: guibiluwgws
phpnipjwl wiljwt abwpnud donbudnrpdwt hwiwnpdbp Unph quitquwahl
thnfuwligynn hwlwegnnn ubndnn mdbphg wnwgwgwsd pupnuiubpp:

7. Uswlpb) Bu undngpwdubp, npnup huwpwinprigni BU mwibu npngby
Ywhiwdnigniuubpp  danbpught unbtnh Upunh  pbpnipwl wllynditbph,
inpsubph gpuwigwd pupwdnyniiitph L hwdwpdbp Wmpmd  wodhsubiph
inbnwnpdwl funpnyggnibph dhel:
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Ly 9. «Inpruinbins Ghpoud Gugdwnpgnn pluqdul.lljmhﬁ-mb (awljrygunf Byt 1-0
Lunpwdpp
Unyniuwly 5
Lguwilynyeunf Quupnilinpywl |.r.||.|.rz|.u|1|l1] qnp&:tjuhhghhn[_l iyl vnwunply plintifuwbph
nhiuypni
Lguwljnpnp Lwymlimpqut wjugwph gnpbwlhglbpp
iy uwnwanply huszlp wnbibyny Yhpéh Grnughl Uhuwnbph
phntijwdph flwpnud Ynnupg wannn jwpdudngniiibpp
- 1,81 dpehup 215
AT} 1.9 dhohp 2,26

npujwdplibip

Wrynuuwly &
Lgwlynywnp uynibinipywt wuwswnh gnpbwljbgbnn huwoindy grocgulygdwt nbogpnng
Lgwlynywnh Yuymibmpgwli wuwpwph gnpdwlbgubipp

Lunplwdpbp | phntafwdplbph hwnml  hwsdh welibiny Yhpsh Ynnwgh Shuwbp]
qriguiljgiwl nhypnud nnuihg wqnnn pwpdwdmgnibibpp
Il 1.77 dhepp 2,02
[THT] 1.75 dhghup 2,05

Cwph wnbbiny Yhp6h Ynnwihl Uhunbph wanbgnienitp gulinywnh
wiywnuhl quibquuwdh uipdudwnbdnpdughnt dhtwlh dpw, phnlijudpliiph
hwwndy  griqulgdwt nbypnd  gulnyinh  Gugnimppul wwwph
gnpdwlhgubpp H W 11 uipwdpubph hwdwp dhehts hwadny urnwgynud B dbs,
pwb Jhwt pbnbdwdpubph hwwnly griqulgdwt nbwpn, hwdwepwnwe-
huwlwpwp, 14,1 W 17,1%-n;:
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L Yuopngwd  nbquipp b wbpwpblwwun  Gnbwbplpwpwbiuljut
wuwydwubpp  huwpwynpoymit sbb wwihu bwhwgddwt ginynud pudwpuwp
Gpnmipudp  npngGine uinyinbiph giluwynn wwpwdbopGpp:  <wpe
nbnwbptph L vwywjwpbp wbnwdwubph e hwppwduwipiph  hwdwp
dowljuwd dwlwpwgdwl  wwwplbph  @ulynynbph  Gwgdwynpdwl  hwypntsh
dEpnnwljwy gmgnuiubpp, huswbiu bwl gulynyunbph nwghntiwg ugdwdnpduwt
ynunwldwd thnpdh Yhpwndwt swhwdbnnngnip  Enbuwght wwdwbbbpowd
quidn £

2. Ubpluyrwiu shpw  Jhwluwpdhp quwhwinwlwt  Yhpbbpnud L pbp
vwpwiwtgbiph Upw Yuqdwdnpynn pwqdwunhbwl (guilngnbph wuupught
quiiqyuwdnud upduwduwht mdtiph nbnwpwhuadwl punyeh L npw hbn Gugws'
fgwynywnbph Yunbneguw hhduwynpdwl hwpgbph Jopwpbpwg:

3. Unnbpuynpdwt  wwhwbgbppty  hwdwwwinwufuwts  punpdl £
hwdwpdtp Wnyeh twppbp punwnpwdwobp, npnup hpblghg UbpYwywglnud b
hwuwwenm swgwdwubpnd wdwgh b opwbudepdwannpught nnh fuwatingn:

4. Npnaybg £ dnnbpwynpdwl hwdwp punpduss gbnwght dwgywsd onuwsnnp
wywqhg b bpwy, pun qubgywdh, fuwnbijwd npwbudnpdwnnpuibl jpnhg
unwgywd hwiwpdbp Wmph Jdwuthlubph bbppht addwt wlilgnt (@) m
Yuwwlgduwdniginiip  (C):  Pnpdwplnuiibiphg  wnwg  Udnigubpp  “Matest”
pulbpnuewt uwpph onwltibpnud bwiuwwbu Bupwplt; bY unwgdwt 0,1, 0,2
L 0,3 UNw mnnwdhg pupmndubph il

5. Ywuwwpyby £ jguynynbph  |Bbwht wuywpwiht - quqyusUbph
drnbubph hwdwpdbp Unpbpnd (wpdwdnigniiubph gpuugdwt gnniggnil
niubgnn  depnnubph Jbpinidnygniu: Snyg £ owpydb, np bbplugmdu st
dnnbjubp, npnup hbwpwdnprignie U wwihu gpwbgly Yhpabph  Ynnught
Uhuwnbinhg lgwlynywnh dnnbith quitiquwdhts hnfuwtigynn utindnn Ynnuwiht nidtiph
(wpnuiubpp: _

6. Unbndb U yuwnmgyb) £ bnwswi dnnbunnpdwt unbln, hugp hwdwp
unwgyb] b << wpinnbiwghp Ne 33504 2019 UUTHO E21C39/00 GO1IN33/24
GOIN324: Lnp tnwpwdwlwl dnnbpuydnpiwl unbtnp hbwpwdnpmpgn £
wnwihu gpwlgh] haphgnbh Uwndwdp Yppsh Ynquwiht Bhunbph gubilwgws
phpnipjwl wiljwt abwpnd donbudrpdwt hwdwnpdbp Unph quitqUwahl
thnfuwbigynn hwlwegnnn ubndnn mdbphg wnwgwgwsd pupnuiubpp:

7. Uswlypb) Bu undngpwdubp, npaup huwpwinpriggni BU owibu npngby
Ywhiwdnigniuubpp  denbpught unbbnh Upunh  pbpnipwl wllyniibph,
inpsubph gpuwigwd pupwdnggniiibph L hwdwpdbp  Wmpmd  wodhsubiph
inbnwnpdwl funpnygnisbph dhele:
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8. Ywhnjwd dnablh Unnuiht Upuwh pbpnipwl wulynibbbphg gnyg &
unpub) dnnbnud hwdwpdbp Wniph YEbinpnbwlwl ninnuéhg hwppm@wl Jpw
Lhpt&h Ynnught bhuwnh Unndhg ubndng mdbph pwpyusdngegniiibph thapdbwljwis
L hwpywplywbt Guhswdnigniulbpp:

9. YhpSbpnwd  Ywnmgdnn  pwqlwunhfwb  gulnoynh dwpdunod
Swwiuwhts $haplwlwl denbwynpdwdp  wpwdught Jhéwlyh  nwnufow-
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10. Yppmd  Yuwqdwynpnn  igulngnh brwsunh $hghljwljwis
dnnbijdnpdwl dhgngny hwpinbiwplipwsd Yhpdh Ynnuighli Uhuntiphg dnnkih
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wwwplbpnud spngdly £ GhpSh Ynnbphg warnn ubnden pwpdwdniegniiibph
pwguwpdwly wpdbplbpp:

11 «dnpuwwnbns  UbpSh  hwwwluwghdh  hpdwb  Jpw  Gunmgwd
puprwlwt  Yupuwdpubpnd nprgdb; B Yhpth jgulnyunwewl vowpwdph
wnwbdhl nbnudwubph Yonbph pbpnyewl wilynubbpp:

12, Uzwlp]t) £ Yppbanud Yuwgbwdnpuwd gulnymb Gumbimeuuts nprpdwt
dbpnnhlw, npp hbwpwdnprgmu £ owihue hwadh B ownliby Yhpsh Gnnwghle
upuwnbiphg  ulnywh  wwwpwhlt  quiigywsh drw  thnfuwtigynn
(wpwdnipgniutibipp:

13. "GeoStudio” dpwqnph UnpgbUainbpt Mpwjuh dbpanny  Gwewpdby
wanpwinbne Yhpenud bwhiwgdwbl wjwlibpny Gwadwnpdws  jgulnyunh
Yuygmbmppub npnznwd uinwinhly b hwendy penbdwdpbbph wanbgnigniiikphag,
wnwlg Yhpeh Yrqught mdbph wanbgmput b hwpalh wabibing Jepehttbphu
wqnbgnipnip:

14, “Ywwnwpwd  hbwmwgmnnmpgmbiibpp gnyg B wdby, np «@npunbins
Yhpénul Guqduajnpynn gubnynh (Gnbwht quibqwsh dpw Ghpsh Ynnuwghl
nidbph wqnbigniEniuhg Ybpghbhu ubjudwljwiningegwl gnpdwlhgp unwnhly
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KAIAPHH AHYIU AINOTOBHA

DHIHYECKOE OFBEMHOE MOJETHPOBAHHE HANPAXKEHYo ¢
COCTOAHUA MHOTOSAPYCHBIX OTBAJIOB COOPMHPOBAHNL X B
VILEIBAX

PEIHOME

Ha waropmwx kapeepax PeciiyGamkm Apsiennn aaneielinii pocr ofnemon
A0GLIMH MOACTHEIX MCKONACMEIN NPHBCACT K YECAHYCHII 0fbevon BCEPLIINLY nopos, B
Takny yenornax Gezonacocts o spekTEROCTE pafoTel ropHOpYAHEX DeqnpusTiil
IHAMHTCNBHEIM  0o0patoy  o0YCIOBACHE COOPYCHHEM B PacqJcHCHHBIX W enominn
peabchipX  YCIOBHAN  CeHCMOYCTOMYHBEIX  MHOTOAPYCHBIX  OTBUIOB. ¢ yyerom
COBPEMEHHBIX NpHpoaooXpaniby TpeGosanmil. Bubop mect pasMeliells i pemenne
TEXHOAOTHYCCKHX 301349 COOPYREHHA MHOTOSPYCHMX OTBAN0R HAPOPHEX Kahpepon nim
CHEIHATHCTOR MOPHIKOR OCTACTCH OTRETCTREHHOM W chokno penmemol I8 Pacyer
YETOHYHROCTH FOPHEX FEOTEXHHYCCKHX CODPYREHRA HAropHLX KaphePoB TeChg cagsan ¢
OOBEKTHBHOCTEIO H IOJIHOTON Y4HCTA, & TAKKS BLMARICHHCM XapakTepd B3aMoneficTams
reoMexaHHMecKHX o, AcHcTEYIomMX B MaccHie ropumx mopod. B ol cpsan
AaTsHERIIEE YCORCPUICHCTROBAHHE CYIICCTOYIONMY PacCUeTHLIR METOA0R Mipeieqemms
FIABHEIN NAPAMETPOR OTHEUIOE CEARING ¢ NOAHOTONH B o0BCKTHEHOCTE Y€, pausmmns
KOHKPETHRIX YCA0EHA HX coopykenns W Gezonachol skenayaraumn. B HacTos ;.. BpEMA
npH  OPMHPORANME  MHOTOAPYCHLIX OTBAIOR B YIIEHLAX HEAOCTATONHG  pyyvyepg
BOTIPOCH., CEABAHHMIC ¢ BRIARICHACM M OLUCHEOR pacnpeacicHns HANPARCHHY & orpane,
HAXOIAIEMCA CIOBHO B G30KATOM» COCTORHMH CHAaMu peakiiil. Mepeifigevuy ot
HAKBOHHLIX BORORLIX MOBCPXHOCTER yineaka, CooTRETCTREHHD, HE YIHTRBACT Y prnuayme
ITHX CHII HA COOTHOWIEHNE CABMIAKILMY H YACPRHBAKAILIK CHA, JeRCTBYIOWMY & graanc,
9T0, B KOHETHOM CUETE, OTPakAcTed Ha YerolunsocTi oTeana, GopMHPYEMOTY & yineqne,
BrIABICHHE ITHX CHI NPOHIBOACTROM O0LEMHEIX MOMCIRHBX HCCHCAOBANME poanomr
MOBLICHTE TOYHOCTE PactcTa VCTOHMHBOCTH MHOIOAPYCHOTO OTBAMA, COOPYxenworo B
VILENRAX, YT0 SRIAETCH BAWHRIM STanoM 1annoil paboTe.

Pemenne  offeeMuOl 327840 HOIRONMA0  YCORCPIICHCTROBATE  jrapecrhpe
COOTHOMICHHE CHI B 30HAX AKTHEIOTO JaRICHHA H YII0Pa CARMIACMOT0 MACCHBEL yyyeioiy
MECTD NP OTEANOOGpaoRaimy na cknomax. Pexynpraris pemenns 00BEMHOR 34050y ¢
VHCTOM  IONOAHHTENRHOMD  BOXICHCTRMA  DokoBRX  chn,  BOSHHKOmy  ppg
OTRANOOOPAIORAHNH B YINECARAX, NOKATRBAIOT, YTO HIMEHECHIA CODTHOWENNE Chy 5 orRane
MPHBOANT K YECTHUEHHID EI0 YCTORUHBOCTH,

Onna u3 mckHelnnx npoGicy 108 OUCHEH YCTOMMHBOCTH COOPYgaevpix &
VIIEALAX OTBAIOB SRAACTCA ONpPEACHCHHE BX FIARHKX NapaMeTpoB B 3BHGn 00T OT
napaMeTpoR GOKOBLIY NOBCPXHOCTEH VINELS, B YACTHOCTH, OT BeHimibl 000y apaniay
HMH JIRYTPAHHOTD YIa,

ANATHT NOKIIAN, 9T NPHMEHEHHE HIRCCTHRX B HACTOALILSE BPEMA Te Y ECKHY
PElICHHA # KOHCTPYKILHET 718 ONpEcIcHiE HANPARSHHOND COCTORNNA COOPYyaemoro n
VIleIbe OTRUNE BCKPLILHEYK Nopoi nexpdestirno, [TnccepTaina nocBauiena lyypaforke
HOBOFD TPEXMEPHOTO CTENAA HHINMECKOTD MOACIHPOBANNA MHOTONPYCHEL graanon
PAIMEINICHHMX B VIICALAX W BLABICHHA HANPAMCHHOID COCTORHMA OT BOXICkerauii ero
BOKOBLIX NOBEPXHOCTER,
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B uacTosilee BpeMA ANATHI MHOTOMHCICHHRIX AHATHTHYECKMX W rpadoana-
JANTHYECKHX  MCCTeIoBanKil, no  paipaboTec 1ApaMcTpoR OTBAME M OUCHKC IO
VCTORMHBOCTH, TIOKAGWL, YT0 HETY SAHHOMD MHEHHA 1o 0DOCHOBANMIO YCTOHMHBOCTH,
pacHCTa NAPAMETPOB W XOPAKTED PACTIPENCICHHA CHI HANPAKCHHA B MHOTOAPYCHRIX
OTRANAX PACnNONOXeHHEX B yieassx. Jledcteyiomme “Mertoamdeckne ykasadus. ..
PEROMCHIYIOT METOIR PACUCTa NAPAMETPOR MHOTOAPYCHEIX OTBANOE, COUPYAIEMEIX B
YIIEARAX TE ®e, 9T0 H A OTBAIOR, PAIMEIIeHHBIX Ha POBHEIX IUIOINANKAX, HIM Ha
HAKIOHHOM (CHOBAHKH,

C 1enLi0 BLIARICHHA W ONPEACICHIA PACTIpelcicHns Hanpakenni B oTeanuhiol
MACCE, R AHCCEPTAMOHNOA paboTe paipaboTana WO TPEXMEPHAR  KOHCTPYKUMA
NOBOPOTHOND MOREALHOTO cTenaa (natent PecnyGankn Apschua na mobpetenne Ne
3350A, 2019), wMcroiieM OCHOBARNHE W ITAPHHPHO CEATAHHLIC © HHM JIBC MOBOPOTHLIE
FPan.

Paspaborannei  MoAcabHBA CTCHL, MO CPABHCHHID ¢ WIBECTHRIMH - HMEET
BOAMOGKHOCTE HIMCHCHHA YT HAKIOHA N0 HANPaBIeHND GCHOBAHHA H HMCCT JATYHKH
PACTIONOAKEHHLIC B OOBEME MACCH IKBHBAICHTHOTO MaTephand. bokobue CTeHkn
COCAMHCHBI ¢ OCHOBAHHEM KOPIYCA CTCIIA FOPHIOHTANLHBIME IHAPHAPAME, 8§ CABOEHITEE
MATIHEH HANDECKSHAT paMCIieHhl B IKBHBANCHTHOM MarepHane no Beell  BaCoTe
HeHTpAThHOMA BepTHEANBHOA nuockocTH. Tlps 3moM, yron obpasosanisii MERLY NapHEIMH
AATUHKAMH BABCE GOMRIIE YA BHYTPEHHEND TPEHHR 00paloRaHHOTID MERIY HeHTpansHod
BEPTHEANRHOH NAOCKOCTRIO MOASAR H IKBHBLICHTHOID MATEPHLIA.

Kposme ororo, paipaboradnuiii  TpexsepHbii - MOMCALHLIA  CTEHL  HMEET
ROIMORHOCTE € MOMOUIEK THAPARAHMCCKODD JOMEDETA HIMEHHTL CBOC NOMMKCHHE B
BEPTHEANLHOH II0CKOCTH.

PaspafoTanieiv B AHCCCPTALHK  Cnocobom  ranqccknsi MOSCIBHLIMK
HCCICADBIHHAMH  CTAHORMTCH  ROIMOKHEM  OTNPENefciHE  XApaKTepa  WIMEHEHMA
HATIPAACHHOND COCTONHHA HA PAIHLIX YPOBHAX UCHTPRILHOH 0CCBOH NIOCKOCTH 1pH
QIIHOBPEMENHOM HIMEHEHHH YITIOR HAKAOHA JBYX GoxonLx rpabeil crenna.

OfneMbos  (PHIRNCCKOE  MOISIHPOBANHE MHOTOSPYCHOID OTBAME  [O3BOJIRET
ONPEICHATE  PalMoHAIBHBE O0BeMBb  BCKPBILHBIX NOPOD B TEM  CAMHEM  PClIHTE
WKOMOTHYECKH BAKHYIO 3034y  (POpMHPOBIHHS MHOTOAPYCHOTO OTBUIA B CAOMHRX
peaLediEX  VCAOBMAX TOPHCTON MECTHOCTH C NOCHCIYIOMMM  OBOCHOBIHMEM ce
YCTORYHBOCTH.

o Tese auecepranmn omyDnnkosane 11 mayaunx crarei.
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GHAZARYAN ANUSH ASHOT

PHYSICAL VOLUMETRIC MODELING OF THE STRESS STATE OF
MULTILAYER DUMPS FORMED IN GORGES

SUMMARY

In the upland quarries of the Republic of Armenia, further growth of the volume
of mining will lead to an increase in the volume of overburden rocks. In this
conditions, the safety and efficiency of mining enterprises is largely conditioned to
the construction of seismic-resistant multi-tiered dumps in difficult reliel conditions
and gorges, taking into account modem environmental requirements, The
determination  of locations and  technological problems solutions of the
construction of multi-tiered dumps of open pits remain difficult and responsible
tasks for miners. The calculation of the stability of hnical structures in
quarries is closely related to objectivity and completeness o accounting, as well as the
identification of the nature of the interaction of geomechanical forces acting in a rock
mass. In this regard, further improvement of existing calculation methods for
determining the main parameters of dumps is associated with the completeness and
objectivity of considering the influence of specific conditions for their construction and
operation safety. At present, when forming multi-tiered dumps in gorges, issues related
to the identification and assessment of the distribution of stresses in the dump, which is
as if in a “clamped” state by the forces of reactions transmitted from the inclined side
surfaces of the gorge, have not been sufficiently studied. Accordingly, the influence of
these forces on the ratio of shearing and holding forces acting in the dump is not taken
into account, which ultimately affects the stability of the dump formed in the gorge. The
identification of these forces by the production of volumetric modeling studies will
improve the accuracy of calculating the stability of a multi-tiered dump built in gorges
which is an important stage in this work. P

The solution of the three-dimensional problem made it possible to improve
the known correlation of forces in the zones of active pressure and the thrust of the
shified mass, which take place during dumping on slopes. The results of solving
the three-dimensional problem, taking into account the additional impact of lateral
forces arising from dumping in gorges, show that changes in the ratio of forces in the
dump lead to an increase in its stability,

One of the most important problems for the evaluation the stability of dumps
built in gorges is the determination of their main parameters depending on the
parameters of the lateral surfaces of the gorge, in particular, the value of the dihedral
angle formed by them.

The analysis showed that the use of currently known technical solutions
and structures for determining the stress state of the overburden dump constructed in the
gorge is ineffective. The dissertation is devoted to the development of a new three-
dimensional stand for physical modeling of multi-tiered dumps located in gorges and to
identification of the stress siate from the influence of its side surfaces,

At present, the examination of numerous analytical and graphic-analytical
studies on the elaboration of dump parameters and assessment of its stability has shown
that there is no consensus on the justification of stability, calculation of parameters and
the nature of
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the distribution of stress forces in multi-tiered dumps located in gorges. The nowaday
“Guidelings...” recommend the same methods as for calculating the parameters of multi-
tiered dumps built in gorges as for dumps placed on flat areas or on an inclined base.

In order to identify and determine the distribution of stresses in the dump mass, a
new three-dimensional construction of a rotary model stand (patent of the Republic of
Armenia for the invention No. 3350A, 2019) was developed in the dissertation work. The
construction has a base and two rotary faces hinged to it.

The developed model stand, in comparison with the known ones, has the ability to
change the angle of inclination in the direction of the base and has sensors located in the
volume of the equivalent material mass. The side walls are connected 1o the base of the
stand body by horizontal hinges, and the dual stress sensors are placed in the equivalent
material along the entire height of the central vertical plane. Moreover, the angle formed
between the paired sensors is twice the angle of internal friction formed between the central
vertical plane of the model and the equivalent material.

In addition, the developed three-dimensional model stand has the ability to change
its position in the vertical plane using a hydraulic jack.

The method developed in the thesis by physical modeling studies makes it possible
to determine the nature of the change in the stress state at different levels of the central axial
plane with a simultancous change in the angles of inclination of the two side faces of the
stand. Volumetric physical modeling of a multi-tiered dump makes it possible to determine
the rational volumes of overburden and thereby solve the ecologically important problem
of forming a multi-tiered dump in difficult relief conditions of mountainous terrain with
subsequent justification of its stability,

11 scientific articles have been published on the topic of the dissertation.
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