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1.'Iu;futuqpf ururp[urtr

1.1 'lutlrlutrugpnr{ Ulqu4brJirutr qupmu{npLlnuI h 6nuqnh hpuquLug'IuL bqumu[n{
9urqrlnrlbpqnLplutrp hur.nlugLb1 (uryuumutrf (utttpuqbunLplwlt 2O24 ptlutluttft t4buu[uttt
plnLgbn{ trurfuuubu{urd 286 981 284 (( 4purJ qnLrlurp, f u[ \urqrlurllhpqnLplnrLp qupLnu{np{nLd I
bpurqlrptr frpurIutrurgtrbl flpn2rlurdp [r 'rlurllurtrurqpnrl uurhrJurtr{ur6 [urnqn*

1.2 Oru;rLuLr.uqpfr qtrfr rlurufttr hrurlurdurltrnLpputr updtuLurqpnLplnLbp, tu!!14u{n11 qfLnu!uttt
uprynrlptbpp' 4prubg npurl4url.4r.utr [r puturlurluL gnLgubft2Lbpp, tttu[utuhtu2ftt{p, lumupnqLbpft
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'tlurlrJurLuqpfr hurL{bttlu6LbpnLd:

2. trnryIbpf Jrpurlnfrpthpp L quprnurlnpntp;ntbtbpp

2.1 U!ur4bdfrurtr Ipul{nrtrp nLtrfr'

2.1.1 trurqilurl.lbpqnLp;nLtrfrg quhrutrghlnL 14urrnurpbl Ourldutrurqpfr 2.4 Llbmn{ trufuumbut{u6
qurptn u.r {npn LplnrLL bp p,

2.1.2 gurtr14ugur6 durlutrurl4 umnLqhlnL 9urqrlur!bpqnLp.luL Unqdhg frpur!utrug{n11 UfrgngunnLftbpf

1tr pu gpn h n pull p' ur nurtrg rlfr gur dm bln r {bpgfrt fr u qnp6n rbbnLpluttt p,

2.1.3 ptr4nLtrblnr [rpurIutrurg{ub lJfrgngurnnLrlLhpp' frp hurlbgnrlnLplurlp ur.uhrlutrbgnl pbpnrplnrtrtrbpft

uLhurmnLlg {bpurgrlutr nrpurlfrm durdlbm,
2.1.4 unutrg frpur!urtrurg{urd UfrgngurnnLftbpI uprynLLplbph +h,Jrg qnLrlu.rp Lnpurfu4pblni
tlfrullnrlilutrf lnLiblnL Oultlurtruqhnn L qurhurlrgblnt hurrnnqhl qurur6unL{ur} {trurutrbpp, bpb'
2.1.4.1 luqrlulbpqnLpynLtrp durrJurtrulfrtr ir uLlunLil bntqnh fputl4utugnLdp, luil trpuqpf
frpurllurtrurgrlurtr durlurlur! ul4trhurlm h 4urntrnLrl, np u.r1tr Lqurm2uf $ fpuluLurg{b1n;
2.1.4.2 gurqfu[bpqnLp;nLLp bp!nL tr utlbfr rutrqurl fuu[urnb1 h trpurqpn{ trufuumbu{ur6
U[gngurnnLrlbbp[r frpu!utrugrlurL durrl14brntrbpp (Lufuurnhut{ur6 frLblnt 4bqpnuJ),
2.1.4.3 frpul4urtrugr{ui UfrgngurnnLrltrbpp lbtr hurduqu.rmuru[uu.rtrnLd trpurqpn{ uurhrlutr{u6
quhuLgbbpftb,
2.1.5 aturldurtrurqfptr opbbpnL{ l4url olurJlurtluqpntl LurfuurubuLlrrd hfrrlpbpnrl lnLdblnL 4bqpnLd
quhurLgblnr frpbtr hutrdtrI utru{urprn llfrgngurnnrft bpfr urp4lnLLpLbpp:

2.2 guqrlurl4hpqntplnLtrtr lrpurlnLtrp nLL[r'

2.2.1 U[u4brl[ur1h qnnIhS qnLrlurpLbpp ltl6urp{b1nL 4bqpnLd rllrulnrllurbfr lnLdblnt alurldurtruqhnn h
quhurLgblnr hurunLgbl frpbb qum6urn{ub {truruLbpS,
2.2.2 Upuqpf l4urmuprlurtr hurrfu:p, opbLurlpnplr.r.rrfp uurhrJu.rtr{rud tirnqnr.t, trbpqpu{b1nL bppnp4

urtrdutrg,
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2.2.3 Ul.4u4bd[u4h qnur,lnn hunludu4bnLplurdp u41 lluqdurl.lbpqnLplnLtrtrbpftr hurLdtr{ llumurp{ub
u2[uunutrpLbpI urp4.JnLLptrbpp:

2.3 Ulu4brlfurtr qurptnr.uLlnp f'
2.3.1 Upuqpn{ tur[uu.rnbutlu.r6 4bqpbpnrrl urgul4g[ 9uqdu!hpqnrplurLp,
2.3.2 pb4nLLbl hurfuqurr.nurufuurtr npn2nLrl' fpuluUutg{utd UfrgngurnnLrltrbpfr rluufrb Lbplurprgr{ud
mupbl.4nrL hur2rlbLn{nry1urL {bpupbp1ur1,

2.4 9uqrlurlbpulnrp1nrtin qunmur{nn b'
2.4.1 bpuqf pp [uLnurpbl utrdu.rrlp,
2.4.2 bpuqfpp luLnurpbl urnugu4ptulpfir hurdurqumuufuurtr tr 4pr.u up4lnrlpp Utlurlbfhu
huLdLbl uuhrluLr[ub du.rd!hmnLtl,
2.4.3 n|ulduLuqpn{ bufurumbu{ud $[Lutruur[uL dfgngbbptr oqmuqnp6bl bpurqpnrl tr

't'lu4tlubuqpn{ uurhrluL{ur6 LquLnurl-4trbpn{ nL lutt[utputrurl-4Lbpn{,
2.4.4 l4u.rururpbl Ulur4brlfrur;[ qnq'Jhg purguhu1m{ud pbpnLplnrtrtrbpfr {bpurgrlurL trqumurln{
mp{ur6 gnLgnLrJLbpp,

2.4.5 u2[uu.rururLpf ullLlau$nq u.rp4lnLLp[ umugduL urbhLurpfrLnLpptr hurlrnLurphprluL tlud
u2fuuur,utrpp 2urpnrtrrul4blnL u.rtrtrqurnuIurhurprLupnLplutr rlurufrL bnoplur durf[bunrrl tnb4bl4urgtrbl
Ul.4ur4bilfru,
2.4.6 U!u4bd[u Lbplu1ugtrb1 hu2L{bmnL duilubu.tl4u2pgurLnLrl 'lulJutruqp[ 2pgurtrulLbpnLd
{durprlurL qnLrlurpfr lur.hfr {bpupbplurt hu{u (urlunLhbrn' <urlm)' rlfrtrlL hur2{bLnnr ullu{urtr hurgnp4nrl
utluf 10-p: 4urlLnnLrl L2{nuI | 'rlu4duLuqpfi 2p2uLuttlLbpnLd 9uqduLlbpqnLpluL !nr1d[g }nrgnh
Ipu14utrugrlurtr btrpurLlu.r qnp6unnLlptrbph qtnr't dbnp pbp{ub puLurInr!ruL nL npur[ulutr
gnrgutrfi2trbpfr L{bpupbplurl nbqbl4nLplnLttbp tr 4puLg hfiluL tfiu hu2{upl.1{u6 qnLdupfi 1u{[
duu[L dubpufnruL hu2{uplqLbp,
2.4.7 olu4durLurqplr burfuuhru2{nLrI gfrtrutruur[uL gnLgurtrf2trbpfrg 2brlnulLbpf 4bqpnLd Ulu4bd[ur
b hp Iu; ugL b1 hI rltr ur L{npn LrJ,

2.4.8 frpurtlurtrurgLbl Upurqph 2pgurLulLbpnul U[ur4brJfrurlfr lnrllfrg mpurlur4p{ur6 qnLrlu.rptrbpf'
(urlurumutr[ (rubpurqbrnnLp;r.uL ophtru4pnLplu.llp uuhdurtr{ur6 hu2{uquhu!urtr hur2{unnLrI,
2.4.9 bpuqpfr u{urpurfrg hbrnn Ulu4bdfru bbplutlugLfi rJfr2ngurnnLrltrbpft fpuLluLuugdutr duufttr
tnurpb!urtr hur2{bm{nLqnLtr' 4nurtr qgblnt{ qhuuquL EpurqpI hur2{bm{nLplutr hurLdtrduL-
ptr 4n LL rJurtr urpdr.utrurqpnLplnrL,
2.4.10 'rlurlrluLurqpfi qnpbnrlnLplutr $rpurgpnLil urt4uhn{b1 Unrqnh frpuluLugiluLp {bputpbpn4
r.hu.rumup4phpfrtr 6uLnpurtrurlnL U!u4bdIu1[ htrurpur{npnplnttrl,
2.4.11 bnuqnh frpru!urtrurgrlurtr hrurlup urbhpudb2Ln u:qputtpLbpp, u2fuutnuLpLbpp tr
&r.unu.rlnLplnLLLbpp dbnp pbpbl <9trnLtlLbpfr durufrLn (r.ulr.uuLnurt-r[r (u.rtrpurqbmnLplutU opbLpn{
uurhrJu.rLL{urb Uurnqnr.l qbLnnLp.;urb !urpftpLbpI hr.urlu.rp Llu.ruru.rpr{rq qbnLftbpfr 14uUnLLhpftt

h u rIu.r r.r1u.rm r.u u[u urL,
2.4J2 \w1[w\uqpn{ Lurfuu.runburlud tlfrgngu:nnLrlLbpf frpulurtrugilutr up4lnrtrpnLrl u.rnugurguS
LntrmbunLrltrbp/[uLr.ulnqnLplnLLtrbpp t{bpu4urpdlhl (urluurnutrfr (uLpurqbmnLpluL qbmur!uL
plnLgb' n1 nL2, purtr rlfrtr1h 202a p{u!uL[t 4blmbdpbpft 20-p:

3. Upuqplr $lrtruhutu{npdut 1u{p

bnrqnh $frLurluurlnprJutr lurrf p lurqrJnrf | 286 981 284 (( 4pud:

4. U2muqfuupIntil

4.1 Ulur4bdfrurL gutrl4urgu8 durdurLu! Uurnnn I frpurlurtrurgtrbl rl2LnurrfrLnurpL4nul'

nLunLrltrr.uufrpbln{ tlpurqphL urnLl{n11 r{ruurnurprlpbn L. ttlnLpbp:
4.2 |,I2mur4frmurpLlnLr.tL frpu!utrurgrlnLrl I hurrludu.rltr (u1r.uumr.ulf (urtrpuqbuntpluttt LlppnLpluttt,

qfrmnLp;urtr, f2urLlnLlpfr h uqnprnfr trurfuurpurpfr 20.05.2020 p{ulluLft N 638-W2 hpurduLn{
hurumurLnrlu6 <(u.r1u-ruLnulb[r (u.rbpurqbmnLplutr qbmurIurtr plnLgbfr $frLutruullnptlurdp
frpuIurLugL{n4 qfrurur!uL h qfrr.nurmbfutrf tautaurtr qnp6nLLbnLplurtr 6puqpbpfr tr pbfuLbp[t
d2muqf mupLliluttt !upqf >:
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5. .Lfupdtut [unqn tr duf{brntrhpt

5.1 Ul.4urybtl[utr 9uqdurLlbpqnLp.;utrp {6u.rpnuJtrbpp [umupnL f (ur1mL pL4nrtrblnL oprlurtr
hu9np4nr1 20 u2fuurr,nutrpurlfrL op{ur ptrpurgpnLrl, bpb ttpuqpnrl uurhdutr{urb 1bL {6urpnLdLbp[r
Qurmurptlutr u{t qurnq h dulllbutrbp:

5.2 Ulu4btl[uL 'rlu.rlrlurtruqp[ q[Lp L{6upnLrI I rtlurlLlurtrurqpnLrl tr2rlu& luqdurl4bpqnLplu.rtr
hu2{nrpl1n4[L hu2{ftr r.hnfuurLgblnr ffrgngn{, nptr pum bnudulurl4trbpfr pu2[u{nLd I hburhlul l4bpq.
plnLgbmurlfrtr murn{u 1-frL bnu.rrlu;u.rlnLrJ' 20 mnlqnu, 2-prp bnurrJulurllnLrf 25 unlnu, 3-p4
bnurdulul4nLrl' 25 rnnlnu,4-p4 bnudululnL '30 un[1nu:

6. trnqdbpJt uluuuruluufu urnrlnrp;nr.tp

9nqdbpp 'lur;rlutrurqpn{ uurhrJutrL{ud qupr.nr.u{npnLplnLtrLbpl ll4urmr-uphlnL [uril n1 qurr.n2u6

lumtupblnL hurrlurp lpnLrl btr r4urtnuruluurLurmr{nrplnLL'
h urlu q r,uur u.ru fuu.rtr:

7. alu;dutuqplr qnp6nrlnrplut dud[bm p

nlulduLuqfpl nLdf db9 h dulnLil !nr$hp[ uunpurqprlu.rtr quuhfg h qnpbnLrJ I dhblh Vnqdbpl'
urnwtrdtru6 r4u.rpmurlnpnLplnLltrbpfr' urJpn49 6ur{ur1n{ l4urr.nurpnLrlp:

L llt h ur 4pu hrup bft ndf utq4bg nrp1n rh E ($n F U-UUdn F)

alu4ilubuqpn{ tru.r[uu.rrnbu{uu6 qurpmur{npntplnLLtrbpL urdpn4gnLp;urdp L4ud duuburl-4[npbtr

lqumunbtnr hudup 9nrldbpL u.rqum{nLd bL qumuufuurLum{nLplnLb[9, bpb 4u hqbl h
urLrhurrpuhupbfr nLdfr urq4bgnLplurU hburLurLrpn{, npp 6urqb1 | alurirlurtruqfrpp llpblnLg hbrnn, L
npp 9nqdbpp lffb !upn11 !urLfuumbubl L1uil L1uLfuupqh1b1: {4qfuf fpurlfrdrultrbpt btr

bpl4pu2urpdp, 9phbqb4p, hp4bhp, r4urmbnuqfn, nuiqduqurL h u.rpr.nurL4urpq 4nnrp1ulr
hu.r;mupr.upnulp, purqurpu.rllub hnLqnuJtrhpp, qnn6urrynrltibnn, hurrlnp4ur!gnLp;uL dhgngLbph
u.r2fuumulpfr nt!4urnhgnu.I[, 14bLnu!uL dupd[LLbpI u!ubpp h ur11L, npnLp utrhLupfrL btr

4uindbnrU 'tlu4rlultrulqpn{ Lurfuurmbu{ur8 qu.rpmur{npnLp.;nLLlbpfr lu.rLnurpnLrlp: bph
u.rl-rhurryauhurpbfi nLdh urqqbgnLp;nLtrp 2urpnrtru!{nLrl | 3 udu[g ur{bf , uqur \n4dbpftg
lnrpupr.utrlnLptr [pu.r{nLtrp nLtrf 1nL6b1nL Ouldtuburqfrpp' 4nu UuruhL bu[uurqbu urbryurLl qurhblnrl
illnLu llnrldfl:

9. bqpu{ru[]r1 4pnqptbp

9.1 QurlrluLr.uqpnrd l-4u.rurLupL{n11 fn{rnfuntplnLbLbpl t.1utI purgnLtltrbpl ftputt{utpuLu{ut ntd
nrbbtr, bpb lurqf{urd btr qpu.rL{np [r umnpruqp{ud btr \nrllbp[ !nr1tl[rg:

9.2 Ou.rlrJr.uLuqfrpp lltrpL{nLrI I bpInL opfrtru!n{, npnLp nLtrhtr hu.r{uuurp IpuL[upurtrur!uL nLd:

SnLpr.upr.uLlnLp llnrlJfrL mp{nLrl I alur.lduLuqpf dbll opfLull: alulduluqp[ utttputduttbfi duuL I
9urqrlur!bpqnLplurL qnnilfrg U[u4bilfru bbp!utlugt{u6 bpuqpf hulmp:

9.3 T lurllutruqpnt{ ltrufuuubu{urd hupupbpnLplnLtrLbpp !urpqu{np{nuI bL (u.riurumuLf
(u.rtrp r.u q bur n Lplutr ophtru4pnLplurrlp:

10. trnq.Ibnh hruugbtrbftn, prutr[ru;ht {udbpurqru.|dultbpp h umnFuclnnrpgnrtrtrhpp

Uqur1hdhut

(( qfrrnnrplnrLtrbph uqqujfrL urllu4bd[ut

trruqilruIbpqnrp;nrtr

<< qUU nCtrnhurtrnrn [r uUonoulurl-rurtr ohrlhurrh
htrurnhrnnLrn> /IlflUk
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</h' 900011024115
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</h' 90001 8005703
<Ll<<' 00007282

(( $lu qnn6ulntruLButr 4urnlnrpJnrtr

fibtJ'9uqtlu!bnqrl
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(u{b1{urb 2
29 hnrlrlunh 2024p.

N 1 -1 9/24-lllclC qurldutruqnh

UqLtrUlq.nt qhSUqUU Un+3nf\LP
< btr prl U u nn rg rJ tu6ph ur ul h r4 urtr n rd n r qur ngur g n rd, 6p urqp fr

i:i.!;:i::i:

UQ (uq4bgnrp.;uutr qnp6tuqfrg) nrtrbgnrl ulruppbpullurtrLbpnrd hnry{ubtrhp' nu.n <lnstitute for Scientific
lnformation (lSl JCR)),-h m{ulLbpfr' 6

UQ lnrtrbgnn, pu{g Scopus qf rnumbrlb!urmr{u!urb 2rnbrlurpurLnril trbpurn{u6 qurppbpur!urtrtrbpnul
hn4{ur6lbp' B

<< Fn q g uL ! n ul tr bp u nr{urb q ur p pbp r-u ! rutrtrbp nul hn q{ubtr bp' 10

Q 1 q u p pbp ur ! urbtr bpn rd hn 4{ur&tr bp/h n 4{ur6 dnqn {urbn rh dbg' 10
Book Citation lndex hpurrnurpr.utfhttrbph guLt4nrd trbpurnr{u6 hpururtupr,ullnrplnrtrtrbpnrd hpurmurpurli{ur6
dblurqp n Lp.ynrtrL bp, qpBbn, hn4{ur6tr bp' 0

.Inphn, dbtr urqpnrp1 n rLtr bp'
1

$fr rn urdn r1n {fr tr1 n pbp'
12

Uprnntrurqpbp'
4

4

I uqdur ! bp q n rp1 urtr mtrop btr'

I uqrlur t4 bp q n rp1 rutr qfr rnpu fi m n rqu fi'

9unbb 9urqhUh $nhqnnlutr

Llurtr nrhurtr $nhurphU 9urpnhbdr
(uunpuqp

qpnplnrL)
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29 hnrtr{uplt 202ap.

N 1 -1 9/24-lllGl C ulurldurtruqnh

UUh,U<UGhq.
n btr pur l.| u nn rg 4tu6ph r4u h u{ rutr n rd n r qur nqu g n uJ, 8p urqp fr

11 4pwrl

67 480176 80 976 212u2[u ru m ur {u, nd' tr bp u n1 ru 1

bludmu;ftL huptap

10 254 000 2 050 800mtrmbuulurL 6urfuubp'

2 041 974u116urfuubp' 1 361 316 1 701 645

286 981 284

k rlqrlu t,; bp q n rp1 urtr mLop btr'

Iurqrlurlbpr4nrp1ut, qfuuqnp hur2{urqu/h'

\unbL $uqhUh enhqnruutr
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(ur{bp{ru6 3.1

29 hnrtr{urnh 2024p.
N 1 -1 9/24-lll Gl C ulurldutrurgnh

I,UtuU<UCq.h SLSbUUqUL b.L U3L UUtuUbf'
11 rypwd
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jiiilii.li,lriili'rl r.:lii.ii1',;,,ii,i..i'..,,ii,,iii.iiii$iiiriliiriii'ti1iliii1iliiiri.ii|ii,tiiililff*;i1i1itiiii

gnrlnrhurl 6runu.;nrp;nrtrtbF, uJe p{nrrl' 10 254 000

1 t tb Q tn fi w lb b p qh ry h tu ntul n tp1 n ftt 8 000 000

2. qwqh hutnwlntplnttt 0

3. gp w fw qw 
Q w p w p fub 6u nq n tp1 n ttt 1 000 000

4. Itwqh hwnqntplnit 750 000

5. wrytwhwbnplnttt 144 000

6. rlbnurrnfrq.urghur 360 000

U;1 6ru[uuhF, urJ+ pr[nrd' 6 806 580

1 UufrB, uruppu{npnrd s00 000

2. 9nup 250 000

3.
'lulnrpbp

1 500 000

4. 9np6nrqnrd 600 000

5. tl11&ufuubp 3 956 580

ur urqtlurLl bp q n rp1 utr mtrop btr'

LruqtlurQbpq nrpl urtr qfu u4np hu2t{uqurh'

9utpbL 9uqhtth en[qnruutt

uunhurl Lftunmh&h Pn:unJutt
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SbtuLOI-nqhUrrUL eFunf'f'PLbfh UCUrrnt U>> dpurqpfr

1. t-l2fuurtnutrpf llurmurprlutr hfrrlpp' (urJuruuurtrh GltrnurrqbrnnLpJurtr 2024 p4urLlurtrh u.lbmuut{utt

nrnLob:

2. U2fuurmutrpfr trqurmu14p (1 qupphpnplnLL):

$nr\glrntrurl tr2urhur\nqaluh hnp trlnptplr ufbptqp, hururllmplmhhtpfr nurnulhurufrpntplnttrg h

2urhunltu urhlutnlnqlrurtrtpfr rl2ut\nutp:

Lurbnyur$fr trlntphplr h 4pu:bg hlllpn{ burtrn\nrirqnqfruhhp}r urnurgntdp h

nrunultrurufrpntpl nttrp:

3. U2fuurLnutrpfrb trbplu1ug{nn hhdtlulqu.tb quhubgLbpp (ilf!1h 1 f9):

U2]uunnurtrpg \urururprlhlnt t puur opurgnqurl]rh qlurtlr h h2rlurb drurf\trnlrtpnul

\trhpUu4urgqtb hur2{htnrlmplntLttp: bpt nplrt ur2}uuruurbp puur opurgngurl}rh qlurL}r 2}r

\unnurprlnul oplh\ulr{ qunndurnbhpnrl, urqur urbhlurdt2ur t ur\t\ugth1

qurn{rpururnr-}rtr' h}rdhurrlnphfl urlh: U1u 4tqpnir-t 2\unnurprlurb ur2}uurururbpp

urthpurdt2rn t r[n]uurp]rtr\ gtr4hurtn4 ]ulryt[ htu rnpullurpurtnphh \unrllurb tnqtr

bunluln{ dh\ urlt *nq_b,

4. U2fuurmurtrpfr pn{ur!4ullnqqnLtp (ilfL1h 3 f9):

|!, qUU U. +. llurtnlfuurtrfr urh{urh Cb4hurhntp h u:tropqurhur\urlt ph.Ihgrttt frtruurflnntur}r

hhururqnurnrplnrhhhpf hfnlhur\urh nqqntplnrhhhpp \urqrlurE htr hruhpurqhumpluh n!

rlturur4ur\urh h 4d{urpruhurl hu:trpurblnrphpfr, purqrlulihuru:rlurlfrh hurburhntrhpfr L u-rpuruugrur\urtr

punJrntrhhpf hulfurfrp {hprur.f2ur11ftuh, rnurpphpfr purp&p \npqrlurrlp lr.p rnt]uhnlnq]rurbtpft

rl2urlltturtr, purptlunlrlu:b hurur\nplmhtrtpnrl trnp pur4u:ryrntp3urh plnr-phqurl]rtr' uflinp$'

urqur\tplmpt4ur3]rL tr;mphplr, burfunlunlr rftuutrfr\ti$fr uuurgrfurh r.nhuur\urh hfrilndrplrtp]t

rf2ur\rfurh, tnp hurur\nrplnrtrtrtpm{ \nr.fulnqfurbhpf uururgrlurh h trtp4prfurtr, hurbpul}rtr 2p2urhthpft

h hurtrpur3frtr rlur2urtpfr pburqurhqurfuur\urh h dhurur4ur\urh oquur\urp hurhurbnlrtfir hurhpur{uqptpft

hp$urp[lffrurlprh huniurfip npnbnulbhp]r rlhpnryrlnqfrur1]r ri2ru\rfiutr hhrn:

2urhpurqhurnrplurtr rnhurhunrpluh h qfrurntpltutr qurpqurgrlutr hullurp purpptlu{{rub

hurur\ntplmtrhhp nrlrtgnrl $mh\glrntrurl tr2urtrur\mpSurh Llnrphplr, hurtralur{r riurub}r\ttpf ,

plntptqurlfrtr h urqurllh !]ruurhur4np4]rjrhpfr, rlurqtr[ruuroqurfr\ru\urh Llntphp[r' 2hpilur \utlntlt



\hpuflffr\ur1fr h 4prutrg h]Iirub r]pur \nfqnqfrurtrtpfr uururgntdtr nt utluhnlnqfurhhpfr il2ur\ntdp

urp4]lu\u_rtr h hhnurtr\urpurlfrh lutr4frp h u3tr trurtr qhpru\rulnr-h h, nFE qruJrlurtru:rlnprlurb t urtrlur\u-rlr

ufrfrlurururl|rh h pruqrfullhururq hurhpulntuur\trhplr hurgntuur qur2urphhpnrl, hpurhg huliurfrt

ri2ur\rlurtr ftrurttrulr{ tttp rnh}utrnlnq}rurtrtp}r, npurlurqtu trnp rl}rdur\nul qutqnrl

rlfr\pn\urnntgr{urEpurlfrh rlurutr}r\trhpfr, trurLnllnrlqnq}nntrhpfr rl2ur\tfurtr urbhpurdh2untp3urr-tp l:

trpurtrg \|rpurnrlulip qurpqurgn4 trnp qlruururtluhlr\u:\u:tr mrlrprplnttrthpnr-rl b urpururryrntplnttrnt :

gurpqurgtr\ h lunpurglrtl rnhuu\urtr h2urhur\ntplnttr nrtrtgnq hnp qlruur\urtr nqrlntplnttrhhp h lnp

rnklutrnlnqfrurhtp

F Ohrylnpr$urE h hurl.rnllurnng{uEpu:rlnprlur6 p1n4\urgrftutr u{Fngtub mumrlhuru}rpntp;nh

urlmr-turpnpnufrfir\uruurlfrh opu]r$unpfr4urlfrtr urqur'$rtrhpnul, pul]rurtrgtr\ oqutf\ur\urh

ur\rnlrrl urqur\h\tpulffr\urlurh nr- urlnulfrburuurlhtr t1ruqu{gnq tr3nrptpfr ri2ru\ntl:

F trurp&p 2hprftuurnfrdurLurl[rtr qurqru\gnq t{nr-ptpfr unurgmrl h hhrnurqnumrf:

F Lnp hurur\ntpSnttrtrhpn{ trurtrn\nriqnq}lnurlfrtr trlmphpfr uuru:grftuh uhuurllurh L

urtluhnlnqfrur\urtr hfnlntrphhpf d2ur\ntd:

> \tpullfr\ru\urtr llnriqnqlrgfrntr trlnr-pbpfr ulrtrphq h rntluLnlnqfrurlfr rl2ur\nul RnOm - B2O3 -
SiO2 (npurhrl R- Mg, Ba, Ca, Al,Zn ) hulfur\urpqfu|r rympurhulurqur\|rtrhpf hftlurL {pu :

F gfrdg'-urqtu ur\rnfnl hlrapnufrf\urdhlnrl h ll ]udp]r rltururqhtph rlfrurgntpln-trLtpnrl

$mtr\glrrtrurl h2urLur\nr-plurh rlfr 2urpp utrfquruurl]rh rlfrurgntplnr-trtrtplr ufrhphq h urtrgmrlurl]rh

rlhuru:{rtpfr hhprln6 rurlp gmrlfhhughbururlfh ltlntphpf urnugnri

F .{urhur4urunulfrb qnfropu}rrlhururqhhpfr gu:bpulinlh\nt1ur1htt, lron B r't}r2n{ur1}rh Abhpft

ufrtrphqg, tprubg hurur\mp3ntthtplr ntumrlhurufrpntplnrtrg h \fpurnntplurtr

hhurprutlnpntplnthhhpfr purgurhurlnmrlp

> uu tftpn4nrl urpuilrLlr h lrurplrnrtilr 1n*\Jr u:Rhplrg ]nnplrnuffr urpulfriruruhtp]r

urnrugnld YzOs:Al2Os =2:1, l:1 h 3:5 hurpurptFnlfalurilF: UU ulrLptqlr ft]uutrlrqilr

nlunlilhurulrpnr-p1mtr h 2hpttrurl2ru\drutr oultnfnlrul ulurlftuhtrbph ilZru\nr-f: hurplrntilfr

ugnntfrhunntrhpfr \urnmgrlrubpruqnlugdruh rlpur 2hprluril2ru\rtruh hrluhruhlthfttt

ruq4hgntp3urtr hhrnruqnurntplnttr: Uunugrlurb trlnr-phpfr

hruur\ntp3nttrtrhnh ntunr-rfhruulrpntpSnth:

S Irqtttf *p fril]uu\rult

Zu1{hlurhlntphpfr urqrlhgntp3urh nr-unr-ilhurufrpnrplnthp Zurlururnurlth hprup}uurlfrh h

truurt{rubpulhh urqurphhnhg n: ur{urn\1url*:htt, htr+n"bhil}nu\urh hrputnu\ml \urpfrnttlfr

hfrrlpnufrfr\ururhhpfr urmugtlurh Etrfarugpnttl :

Shpnilruqtrfruur\urtr h rlurqtrfruruoqurfr\ur\ruh hurn\ntp3nttrtrhpnrl odur{urb $nu$unnuJhtr

hflfpn{ uulurqhqn3rugtrnrl hrurftu\urpqhph purgruhurlurnuf, trputrg $ttqh\*-pfnffrur\urh h

ilurqtrfruur\rutr hurur\nr-p1 nttrtrhpfr nr-unr-iltruufrpnr-rf :



ftru4frurghrt, \ur1mh \ndqnqfrurrulfrtr hlnr-phpfr, rul+ p{ntil 2frtrurtrlntphpfr tl2ru\nttl:

|rulururnurtth tfhtnrurlur\*tr opufr4rugub h lurunp hrutrpruhlntphpfr t{hpurtt2ru\tftutr nt \npqdurtr

urhuru\urtr tr L\nlnqfnuqhu u{ur2rrrulurhrlurE urh}utrnlnqfnl\rutr hfrilnttrptthptt rf2ru\nttfp:

ZrutrpurSfrtr urqtuntrhpfr (phtrurntrfnn, ghnflru, +bururnilfrur, h]rapnufrflr\urtntrhp) nt \npfrqulfrtt

hnr-ilpfr $trqtttf*pfrtffnu\ub hunn\nrplnthhhpfr ntunuftnuufipnr-p3nr-hg b rlpurhg hfnfpn{

unpphhtntthptt nt frnhrut"t"tttt hpfr uururgnrtfp:

Lrfr hhurhprus*q nur4fr\rullu2rlfdulu\urtr phtfhru\rutr rlrn]urup\rfutr u{Fnghulthntt tf2ru\nttf h

\*nlrrn hrurn\nrplnr-htrhpntl nr phnr-purqnhfrn{ rupdhpur{np trlntphpfr utnurgntil:

U Zrutrpru3frh 2p2ruhtrhfth. h 4ru2rnhpfr h\nlnqfnuhp\prupfrtffrur\urtr h phurqruhqurtrur\rutr

qhruhururnr-tl

gtuqdur t4bpq nrplurb mtropbtr'

ttnuqnh qfrmru ltutr qbl4u t{ru p'

sl.r'qnI.3uL)
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