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Jb61Jf>Mit>oDO"ll 8o lil)Q!l)OO> (A+B+C1+C1 �b P) - h.-,1!!.'0(31J6'bor1 c·,ooaJO'ha �.)Ol;JS!!,'OS!J..>0-' 
.lMM?,6M'h7JS?;:10 (P Jll(}Di)Mc1JO<>) 8..')c<i,)<',()00 'il38�3?,0 M!:!_?:)6C"JOO<n: 

10..S I '<)0-,60 - 12210 x 5 - 61050 al; 
II ';')0<>6o - 100445 X 5 = 502225 83; 
m �o..'l6o - 65470 x s = 327350 a3; 

?.'..')8';')/IJo 8-,/IJ:-.:i,o - 890625 aJ 
10.6 m�aao ti;,�� Vo�l,� �.:, 8obo JM8.'k?6a61.')IJOOb &c'>bf>IJOO -
10.7 8..,ct,b3a0ob 3o'lic'>j.\'Ob doct,ocn.:,s-eo 3o&c'lcn�:ioaoo -
10.8 �.'1&6aoomo 8M6boa8ooo -
ll ,���(')OOb MooDiJOob �.)�'cl.!liJaO<>b .'3ot'IMOi)OO 

lU Vo�b.:,c'>�Mooh (')ootJd6ob �.'187,'&3l)O<lb l�MMM�ao�o �.., � l')Di)6ocn,<'>o 
�(')OflOO - b!'l{'T)U.)lf<">fll!.f'O,), 
Vo���Moob (1)00:tMob s-eo3-:i'&a:,oob 8l)O'>Ml,l)CI - c_>O.'> (,1.,,c11on�W!!_!O) Wnlm. 

7v 



113 

.12 

12.1 

122 

12.3 

12A 

12.S 

12.6 

.13 

13.1 

13.2 

133 

Vo���Moob Moo:Jri6ob 8Mt'i'lJM�oi, - h,,�•0<3116'boM M601)jl50 (Jo<"ij3.;), <">M8J�0(3 
v,\t"l8M�<',360�0-, b.;8 7.1?16-,�. a�JO<>fliJM6b 'h118(') 083<'>au1ob s:1?<>0<>�8mo-,6 <',f'l<"l.')J-OC'J<'l<330.;6 
'l>M6.;'ilo �.:, 8M0(3,)3U 7.Jb.'lba�•('t ?JM0.'JJOU (,,ob. 776,18) C'1MoM<">(3 mb38-;,«ri, .,h33a 8ob Rtefill?O�M1Ja>, 
.;�8Mb.;3�am �.:, b.;8b<">am .li]tfi0'3iJ<"i07J� 6.:,vo�aob. <"l.J�01)'l30h 'ha�.:,Jo<"io c'),)�!:_'M3.>60.:,, 'hMo 
<'>�<',O�;JO'llo 'llao6o'36ao,) <'J.:>ll?.:><"la<3hnll!_'O 'ba�.:,.)o<"ln (�31!!,'7J3nM60) U.')�->(3 '30jbntefill?3<>-'> dot1iom.>�O 
J.:,6oh - JOC'lj3ob a,,bo7J<'io 0<'>8Mh.')3�aon; Jo<">aa� 7.10.:,G'ba JO .:,�607:167.1�0 <'>aL7JC11bo 
<',.:,7Jo7l3�367J�O.') �.:, v.'l<"i8M�o1JbO�O.:, - 8-10 8-8�3 bo8.:,��ob 07.16aot1io30, momj8ob (30(3.')0(') 
Ja��om. b.:,�0<3a6'boM 7.1ofiao'b3 'l3i]t1l�M3oob �.:,b<1loS!!_'MO,) .:,<').:,o·i.,G.:,o.,<"io.:, �.:, b.:,'l:I';').:,�(')� - 10-
is<J-ob 06(')3<"13.:,�oo 3a<4>tt:JMOb. v.:,<"J8Ms:1?oa6n�o 7106aoo �" 8obo aoa�ao,,<"la 6a<"io6M<"io.:, 'bCYJ(',06 
cl 8v->bo 10.:, 8 b•<"io o fi 6.:,t"lom. 
Vo���oob Mooa.f6ob �I> ao8�301>c'13 (!)ac'Jo(!)Mc'loob b.)o6t,o6c'IM-MC')�Mt,07Jt'>o 
lotl'>Mo�b bo4',a,�oh Jl>6:Jt>�OI> - 61JC'lO(>Mtfloob o;)M�MoO'JC'l ,)o[j07J�ao.:, .Jo 8M6.')yo�3Mob 
o,,<4>ovri;::•o .')U.)JOb, J��M3.:,60 �.:, 6,,h33<">"�Jl!!:'1.?M3.:,6o J<>6i]OO - JO<">daaoo, 81:JC'1M�M3.:,60 
JO�dmioo, �M8R>1J00(3 'ba3Ms:l?.')6 o•'s:l?.:,'lJ.')�-;:)�0,) auo<">a bn8.lri;::•.'l3<"loh �LJl!!.'7J307J<')O b,)'l)<)c(iom. 

h.;06.'.lo6c<JM-MCYJ�(')o07.J<4>0 Jo<"iMO:JOOh l1oc"im71�oh 8ob�3om Mi'loaJ(>oh 611<"lnt2}1'lc(in.; 
80 m 6 o.:, l (8,,c1i n n) .:, • M<4>o.;b. 
Vo���oob MOO:Jri6ob �I> ��a �1JC'lo6C'>c'loob Mf?�61>8oc37Jt',n bo(!)�� 
(��tr:J�O rl3o'ao-�3'aob 'lla3a>li3001>'ao �:J60U ��; ��6'3o V�.J8Go�o gi,ct,� 
o.r.,�1>(301> �.) bl>31>) - \i.:,�ooa6'boM M6oaJOob 'll.:,<"lo�ao'Bo \,.:,aoao ()t)l'J�l'JoO'J(l)O .3!1'Wl(31Jbi)OO 
.:,<4> o bot"> .:,. 
Vo�bo«'>r,a�r>oob l'Joo3.i6ob a.Jb.l�':J1>61>(300b M>t->03b'ao 8(,,�(')�3� r,:JM�061>8o�o 

� - .;<1! .;(,ioh 3Mh<> M G, o. 
�J�O a.-.c'lm�nl>�b '3:,&,b�'ao t,��b6b1>S:?:,o�o �M6obdonl>aoob �ob1>b30 -
MOO()j6oh �.:,87J'll.:,3aooh �<'iMb 8Mbb6o�n 60.:,Sl?.:,oob '13.)6.:, �.., 'll7J:\O d.:,fio 7J6s:I?" s:1?.:,boy:J<'10�3b 
6a<4>o6M�oob o:ia�oM8n c(\1)J7Ji:::!:'603"(300U 8n'h6om. M<>oaJOoh s:!!•'87Jcl"aaoob Q/�r'lb 7JfiSl?" 
.')O t">d.'l Of') b O (I) Y)• :r.:, 0) 0(1)0 b.'18 0.')f'l 60U g., .')� 6.:, 
�1>bJ36l)OO �o c'>l)JM8�1>(301)00 -

1. b.:,�ooa6'hoM MooaJOo (Jn<4>d3->) t1lM3tJS?:!_10(3 y'.,c1,8M�<',[160�0.') h.;8 7J66.:,Sl?, 8�ao.:,C'J1)M6U
h11(1),)0.:,7.1�ob 87.160<30.'l,,�0636ob, hM'{j, �M<'i3'll.:,b 8o8Sl?iJO-,(l)i) c')�oc')M(l)o.:, 'h3;

2. bM6i,o6�M-o1Jf'll!!_lMoO'ZJ<1iO ,)O�(Y)oaooh ho<l'lm7J!!!:'Oh aob3�300, ('l6oad6oh c':>a<1loc')MC'10,)
803J"Jm36ao,) l (8.;(1)()030) J•'61Jcf'><"to<'>h;

3. 3M,)M3i]o,) 7J6s:!/<'> <'i.:,6bf'1C11ooa��ab yn6.:,byo<"l claSl?<'Ja6o�o yo.;�om h.:,<1loao�<'ionh
Sl?"8iJ'o.:,3aoob ,)<4>MaJ()nh 8oh�3om;

4. Mooa;l(>oli ll;l,)3';'.jo."l3:J61> ':)6�.') 3Mbl!)3b Jo({llw>836�07Jl!!_l,)s:I? 8.:,1!!.')�(l 600Ei7.1�01!1"Ei
�·)()�OU.'lJ,'.)6, 8M;j83�0 h,)!l<nl'J h,)d!loh vahaooh.'l �,) 6(<)c(}83oob s:\?"(330ID, 'lJJ(,iSl?(Y)O()U
07Jfijic1lo30 8Sl?oc1i.:,Sl?MOOU 'aafi,)c"iB';'.)6:.ioom;

5. MOO,'.JJ(>ob �.')87J'lb311oob Sl?(l)Mb 7Jbs:I?,) .')OJ<"ld.:,�Mb 07J<'i�3.:,•,'>'33ffiJaonmo b..,37J'lbMaooh
S.:,(>.;<l'l iJ6.:,;

6. (')ooa.f()ob �.;87.1cl.:,3aoob �c1,(Y)h 8Mbh6o�o 60.:,1.?.:,oob 'll:Jfi.'l Sl?" '137J�O d.:,60 "J6Sl?.:,
Sl?<'>h,,yiJM6�ab 6a<frnt')c'><'ioou 'cla8Sl?oM8o (l)DJ'J�603.:,ooob 8o'\i6om;

7. y'o.:,�omb.')(l"ioao�MOOh �oua6'hooh 0•'>(338.-.as:!/a f'lOOt)j()ob �.:,87Ja,),JJOOb h.:,Jombn 'ZJ6Sl?.:,
c!3m.:,6b8�ah "Sl?oO�r10<4>03 m3om88.:,c"im3a�(')().')U01.)6;

8. 8nmom307.1�0 <'l1)JC'J8afi�1>(301JOOb (.)';')6rlt".>n 3-7) 0M13.�S!!_'Obvo6aonm, b,)�0(31)6'lioM !'l001Jrlt'>'ba
vo.:,�oh3'J�Ob 8MJMiJ.JO" .:,<'} o.:,3rwvaaab 1><"ihao71�0 <',(JM�o6.�aoJ';'.)<'iO hne)7J,)(300b

., ,)cfi• b• o.:,h. 
t>:JM�Mt,oi,C'>o �&ooob &w>B'b1,�3oobl>b 0i,&w,lj36:,o-:,�n 

l'I o oo o& b 

t,l)(')��Oj1tl'>O 1>6&1>tl'>o'&b (o6 ,�6ob) 1>36Mtl'>n (1>36C'>c'll)OO) - o. ;jMo.:,3.:,, 'h. 8.:,cpoa<l'!odi], a.

h.:, 'a o o 

'lli)01/llil,8l)3�0.), 

t,..,��(') Vo�b�oli O..c'imanb 

���b ',T64"1Mbo 
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4.1 
42 

43 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

5.1 

5.2 

53 

5.4 

.6 

6.1 

6.2 

63 

1 

7.1 

72 

33('JbM6ci3P>C'l&o()(") loc3at8Jo e:6 !Aci, fl 

I,,)�()(") JOO>li�o 

�o'8Mt'inoo 86o'1136�M3060 .'l-.,6'16�06 - eq/(3 ,)s:!?O<)i)fiOl.!_),)fi ,)l.!_)8(•>h,)3�l)O'lO()') 14-15 J8 
(,)of! Moflo 3.-,6.)o rno) 
�o �D:.J�D't3(') l,,)��06 / l,,)6Moc41M '\,��.)6 - "�aa.-,oao.-, 5 J3-h / 
.-, a.-, o.-, 20 8-h 

N X y 
1 323834 612 4816612,2971 

323887,880 4816624 774 
3 323906824 4816616 201 
4 324140 716 4616478 300 
5 32423e 178 461659e 940 
6 324234,062 4816612 391 
7 324336 932 -4616767 649 

8 324362 861 4616769 977 
9 324405 724 4616245 149 
10 324408 793 4818224 829 
11 324418,106 4616107 883 ·
12 324419 799 4616063 221 
13 324371 751 4816057 718 
14 324367,200 4616093 595 
15 324221 785 461&069 042 
16 323973,589 4615966 482 

S • 278130 �-6 
WGS 1984 

J�o&t'J�o .loc41Mi',l)OO - JP16eJo6o667J('ryO J�OO<'>l�O- 6c>�adaoob v�o';'.j«io «iM•J�l)O(')O.),) 
500-700 aa, 'b.-,8m.-,t1'1'ao b.-,71 (ti.-, - -WC, '\:,.:, 'lJo - +I5-25°C 

6oo6MfuJ7tc',o �oc',ooM6�o - 8<3ot\'ia J<'>3J,)lm(T)6oh 6.-,(T)�.-, (6,)(")3,)• 0i)(3M(3;J6<>mo) hob\.".)38.-,, 
.-, .-,"1.-,-111"10.-,"' oooll 'b<'l6.-,, U,)8b(-) mo • 'lw,6,), .-,b.-, obob h 1•1(-)11 
�o�o bc>t)i'>":,��b - h<'>O,)!.!,>MU (-)ooM6'ao U:JD�·)'bi) d31)�0.) 71'c'.).-, ll(T)ua6'tJtef>O 
37J�J<'>D(T)M07JflO y<'>fl8(")6,)j86300 - 67J7Ji)OO, 67J7JM<>flajBoaoo, 07J'lJMJM6o�<YJ33('1).-,l'>aoo, 
67J'l)Mj300,)daa<'>o, .-,6�1J'boc�aooh.-, I!?" ,)("lc<l'(jo�n()aooh 00�.)'{JIYJ('/)8,)oo"J�O c:'i<'>Ei•z:rn6aoom. 
'b1)Q?<'> 1)(YJ(3i)6'Z)c<lo 6.-,�adaoo crpll'loll"l!.!,'<'>•) o"3"1Ga�ao\:J�O �<'>Ol"l6ob oa6t')�.-,��� �.-, 
fiM�()�(Y) 6.-,yo�oo �" y.-,M3<">!.!!�a6o�O.) ..')6Q_l[J'boe)-�•'>(30()D00b o"6'lJa6[IOOrr>, 8..')mn 

IYJOM fio OOOl, 71 (YJ (")6 r'>a M.) 000').) .. (Y) 00.) 600'>, Ml"la 00 

3 



.8 

8.1 

8.2 

83 

8.4 

8.5 

8.6 

2 

9.1 

92 

93 

9.4 

9.S 

9.6 

9.7 

.10 

8f'J00ot)f"JO b dao'/lo,)6-8afloiJ�O,)b -na6aom06. 
f"J�Oof'}oa6-vMo 6°1-:!_'/JO:JOO y,,081'lJ.!;>o,'.JbO�o.:, cnoba<'>oh,) �0 J3o'cl0daaoob, 60b'clo00,,60 �0
'lla<li.:,1-!.'o v:.ia<>aooro. 
'{J[JM,)Q? y :J[JO,) 'ha 7)0'Jb6b8("}� ,)00 Ii O')bl-:!_'0oao'ZJ�O 'hai:!?0 8o(')oa6-daa�,) ,1g::•<Wl(3i)6�MO
of'l�/)<1ldob (dob0cnoooli) v:.iao,), 11w18.'.)S!!_'0(3 0().)◊��o.:, b0 d';'.),'>S!!_'(') �0 8tpaa 
,)OM(')J�0h()f"J�OO!:JOOO'J0 Q'_l.'.) ,)6Q?a'boc)-l.!.',)QOC)'J(ryO �,) .:,61-!!i]'bO()'J(ryO 7la8,'>�oiJ6�f'l60lJ 
s:?:::'b37JMo o.:,6'l33h1JOOOJ. 
a <'>mb o 60 oo ,., o

f>:JC'?�t,o'c'Jl',o �&:JO�:JOl!i - fl�3Mf'i';'.JC)<'>-fiob3�oh 0360(')606"l)Mn moboh h000�M .:,oao·JR'o.:, 
'bal-!!•'> f'l�Ol)f'l(3i)hOh 'WJM,)Q;JO �-) 8on-J�(lC'l(3i)6'JMO o('l�i)Mdoh v::iaoaoob d.:,6aoom, 
M('l8S!!_'aooo oc>s:!?,'>'l)''>M'i'Js:?:::'00 8oofli] ho8d�03(i'J0b 81J(''lmha'J�O �il�7J30';'JM-i)�';'.)3n".')(i')o 
y0M8M60j861JOOOJ. oa6(_)1')60(>7JMO mohaoo '8flaa2:>oh h.:,bom ,)MOU i:Y>Os:?:::'"o307Js:?:::'0 'BtJM,)s:!;>0 

v:13oob 'ba�,) fuvos:?:::''clo, b0Q'_l0(3 oho6o 8c,,flooaf'>OtJb J:.io'<l.,daaooh,, !.!.'•'> 6'tl'B(')il3o'cl,)daaooh 
7l<1iaaom.:,6. 'IlM/)0>,) M,Wll-!!t)6f'J6,) 6-�06 10-a�a-'>, 80010 bo8dS!!_',):J(i')aaoo - 3-�06 30 8a6(1'),)8�a-
J(i')f') u 71�0 11 60 h ho8d ,'> 0 400 8-8 o ,'> h. 

�Go.)00 bb3-.,s:?:::'ob (bb:,7>1:i?;woob) r,03t'i�� (8o&t'im3i'>om �� �0�6aoc,cn) -
,1<1lc•1Q_J'.'.)do11�0 v::mooh o-)31'1(3;)�;)0,) S!!_'08000Ma6'ZJs:?:::'00 h.)S!!_'0(31J6'bo(') ('l60:)JO[J60h 
,30Moa 6 oocn. 
&�6�6o bho':J�Ob (bha�aoob) 00�.'.)a<'>a - ,M!')Q!'lJJOJ�O 'WJ6oh bo8dg,:,.:,3t1la 400 o-
au 0 I 'h. .:, OM ff),) hol:U w M 00 (l }' s:?:::' 60 3-!!!o6 30 8 608 . 
�6�6o hb�oli (bb�l)O(lb) ,(')�Oh �a8a66o 

- irn6.:, J.!?,>.:J,)bi)O'JS!!_'00 r,Ms:!?OS!!_'(')-
U.'>h.'>• m mom, 20-45°-0060 mboo,. 

P>i'>o3�oh '83hV03�ob bot'louho �0 hoh��r> foo�hn�oh �t,o':.Jc'I·
&'J I'> 0 (i,o .'.)'i,.'.)�IJ) o 

l>Moao<') .fba�o d:,ofu-do30ob ll(!,�07)4',C'?ooh 6336:,oom - h0<>,'>�(') aahvoas:?:::'0�00
�36•'>�•';_')Mo!!!. 8,'>6dos:?:::'o b,)clnJ<>f'I b1,%0<'>h '<l(')�oli: 
8 - 100 x 100 8; 
G r - 10() X 200 8; 
h<ldot)6r> �'a�aoo - U000�("l'ha 50u3060�00 �,)6';'JM�O�;J60 (2057 ot<id/8), O'>htflo�aoo
(2350 a3), h0 o ,'>MO rjo (640 a3).
�0ho6�ao - 0�a<'>'ZJ�Oo �,,1'171�o (148 t3.), Jat<i671�o (723 0.), oa;Jfif'>S!!_'(')oo'J<'io (1 00�0) 
ho6 · oo. 
�.)()(')<'>bf,�Di1�o �� 6acJ6M�M0o'c'Jl',o Ja�aaoh -a�<JMOo - JM!"l�'ZJdo"JS-:!,'0 vuach)
y008M�()36o�o.:, on6t�<'J6o6';')MO moba?iom. mob3001.J do<1lom,)!!_I() 038,)�ot)fi:)S!!_'O 8o6a�,)�0,) 
8f'1608(')60�f?6000, (ryf'J8S!!_'ou 00f'l�,'.}fi(<)(h) 60-90%-b O(J,)!!_1<">36h. 

iJoao'lJC'lo <l��Mo.): 
Si02 - 45.63-55.40%; MgO- l.72-3.49%; 
Ti02 - 0.34-0.52%; MnO - 0.03-0.45%; 
AhOJ - 15.47-16.49%; NaiO - 0.50-220%; 
Fe2Ch - 520-6.98%; K20 - 0.57- l.4()0/o; 
CaO - 1.72-5.41%; P20s - 0.03-011%; 
�060J,'>Mo300 i'J,'>b'i'.J�aooh,,b - 10.02-1920%. 

�036-.,tf'H'J�OlitOO�O J�OO"' �b '8�:Jt>:)00 - clahv03�0�0<> I,\!•) '<l;j0i:l;'oofil1 10-16 
8JMll).'>.'>O"lclo, 30[)<}';)00;)6i)<h) I Js:?:::'•)bh �0 'llaodS!!_'/)6.'> oo.)8(•>:.ia6ao7J�O oj60 h 8'/lafiaoS!!_'(')00 clo 
7) "''b tJ 00' .', u.
boboi'>��M Vo�ba�ob &.)¾363oob bYJa<'>M - j0'l3i)OOlh) Sl;!•) ,)a0'(Ji)OiJ�O
b\j b.3a6'boaoo b h6,,?io�o'li.':>(:)<'>M0� 008('):Ja6;100 b0<113ob. i.')o<"'iSl,'J,'> ,,80 b,'>, '/landS!!_'i)00 
2>,,8(Y)::1a6a6'1JR> oJ6.-,t, i1i.io6ob 8.-,�6a?>ob J<"16oa66M06aooh 81•10�1fi1!!3oh,)m3oh, h-"tPR'noa
6,)<l'la;rn?io\.i 'cl[J80J03'llo<1>02>:JR> 8,)U,'>s:?:::'0Q? '[Jf'lS!!_','>Sl;'r,.-,8P1h.-,hb8;:iR> �.:,\<ifll'l.)60 'an, 
6.:, <YJ(')6,10(Y) ooh.:, �0 'b en ooh , ,'>h,,y'8• 6 o,) u. 
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.'>c:?6ocl6j� bd8o.:>6M2>:ibm:i6 <:Q-'>J.)3oof>ooom vof>o�Moomo cl:)60036000 w:i 8Mb.:>'bMooooo .:>M 
1:JC'l.'lJO�.'> Q.'>M8M(QoQ60�0. 

\5.:>M8(")woo60�0 (QMJj8o6o:iooob m:ifob8:iw, \50-'>1:?00) U.'>Mo:JO�MO.'> 8Moo8j�o 

JC'l.MM<:Q06.:>oooob b.:>'b�3f>oooo <!_).)U.'>03000.:>, 3ofoow:i6 .:>�6ocl6j�O b:id8o:i6Mo.'> .)M 
o.'>8Mo\5303b o:JM<:Qofo803jMO booj.:>(300U o.:>j.:>M:Jb�:ib. .)M o-'>8C'l.o\5303b VtJ�OU, 60:iw:ioob, 

80\)ob <:Q.:>oo6djMJo.:>b, fof>Bo6ooob \5:if>8Mj8fob, 0.:>M:J8(")b w:ioo6djM:Jo:ib <!_>.:> b8:ijMb. 

b3f>o6060ob 0.:>6ob.:><:Q:Jl'>ob 8obaw3om <:Q0o6<:Q:Jl'>.:>, MC'l8 1:J-'>'b<'>a0ob 8j6oooJ:i�oooooo, b(")<z3.
<[3.:>60:Joob aoawoo.'>M:J O:JMOO<'lMO.'>'b:J fobooM8tj.:>3:i 806:JM.'.>�jMO \51:J�Ob 8C'l.JM3:Jo.:>b 

0.:>M:J8M'bo a5oa350�(")_3.)5o <ti0a('ldaowoo.:> .:>f> od6oo.:>.

����. II� ��b 
�" 8a:7 �b 8a:3 Q?.:> <b-6 &�b �fm't>:Ja .:>&30 �b Il
�b 8a:2 3m\')ob 2.2 �')ob �'t>:Ja 

1. 8o�ooj� od6:Jb b3Mo6o60ob 0:iw:i\51:13000�00:i, M(")8 �:i'boo0ob 8j6oooJ:i�oooooo,
U(")'l3. izp6oooob aoawao.'>M:J O:JMOOMMO.'>'b:J bboJ vo:i�ob :JMM36j�O b:i:ioo6oMb 80:JM
\5:iM8C'l.(Qo:J6o�o foboo('<)8tj:i3:i 806:JM.'>�jMO VtJ�Ob (b:ib.:>Mo:Jl'>�M \50:i�oboj�ob)
8MJM300:i � �� 0:iM0oM'b:J 'b:J8Mdoowo<'>ob aoizpboo.:>u;

2. �ooo6'boob 8<z3�MO:)�O 3-'>�(Q:)Oj�O.:> »o.'>M:)OMU(Q.'>(3300)0 cl:J<z3.:>booob JC'l.(Q:Jjbob"
80-7 Sjb�ob 80-8 fo\jo�ob clob:io:i8ob:iw j'bMj63:)�1:JMU o-'>M:J8Mb<!_).:>(33omo
ood6oJjMO M:Jo�:ioo6oooom Q?-'><!,)oQ60�0 OMO)bM36ooob:i <!_).) o.'.>M:)8(")U<!_}.'.>(3300)0
6MM8:JOOb <!_}.:>(33-'>;

3. OMd:i6oo.:> <!_).'.>j1:J(")36:Jo�o3 o.'.>:Jo'b.:>36Mb bboJ .,\50.:>�ob :JMM36j� b:i.:>o06o<'lb"; 
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4.1 

VO.)l!?OO'lU.)<1Jo()O�MOOU Mooarl6o - U->'h6:Jo"I, 8•;16o(j0,),,�<>6iJ(>Ol1 IW)'rJ, '1},,f,'ilamoh 8o8�a<'l,,l")a 

6;1if>n(")f'1(.)o.>'h,J 806;1<'>,,i::!.'7JMO \'.':ii::!.'oh IIMJM(JaO,> (�-,o.: N•2, 3, 4). 

yo�omli�o()O�MOOU Mooa.i()ob <Vt1�Mb, !oli, !.)<>'i'.)<'>�o�o\J) 81!?t)0.)<'>1)<")0.) 

t<iaooM6o - 8(3buO'l,',-Q')0,)1iao,n 

71.:,b�M1)UO �.:,\J.:,b�l)O':J�O 3-:J6rl6o - ""''ll· '(3"6'ilaom 

l.'!?.)'<IM<'>1)0.) 36ocl36i)�M3.)60 3-:J6rl6o�.:,6 - !l?·'o., h�:J'IJ,,6\3fl6J.!!O�.,r, l!_>,-,,bi::!_' l'l:JOO(tl 4,3:-l. 

a�oG.:,c'>ob .:,-;,'bo (.:,6 8o>.:,m.:, liob6a811) - J,,3,1,,llf><'Jboh am.,3,,(1\0 diJ�OU f,<-1J.!!0�1•li)(J)() '!l:JM�O, a!l/06..,M;J 

m:Jl"l<'>"h ba1'l<'I,,

}';, 

t,)6. 2 
i\,')6. 3 

Li,')0. 4 

X 

469900,989 

469588,919 

469767,812 

' •'t:
. . 

y 

4721672, 109 

4721062,95 

4721804,264 

.. . 
'½l .,. 

,., ., 
.. . � .... �f' 

J�03"6'i'.J<'>O .3o<'iM01)00 - :.,,,'l,i\10nh (,).)()f')hohm;ioli i:!?->8,,b,,lio00,;1oa�<h\ 8,)1!_1 ,W.!:'amn.,fio ({3,)i::!_';_J6,)Q_lO­

O()hO,,fio d\.!!.'fl8.,(�0. h-,�,)0 n,,63i1Joh h.,c1,.,.,�M 6;1:l\10,,(')'/)fM.) -Soc, bP1�1•1 ,,o:inht"_)<>,h +12+14'C. 

00bf'l1-!!_'7J67J(.)O 8ofio8 7i80 -34°C. b('l�1M ,)6bM�'J6'.'J(.)O a,,dho87
J80 +33°C. 6-��ajaoob U->'ll"t'J"s.!!.''''

\�C!_•07J00 (,i,')f'll.!,ljJfiC'10,, 8,J(.):J.'Jl')Oh 800-850 aa-ob 'n"'Mo\.!!.';J◊·ao, ::i.,1110 ·a8;i6ah1'l6,, a,..,i:!?nb 'll:18 1•>((.>0(•1il0-

'b,,yib·:1!-!!.'ob ,)aif>or,,�'10 \13o(iob IJ.,boo,. 



4.2 

4.3 

5.1 

5.2 

5.3 

6.1 

62 

vo.)�()O')U,)�Z,1Jl>�C'IOOb C'I001Jd6nb 3c'.JC'l�M307.1<fio JC'l'booo.; 

VO.:l�OO')l,.)c',z,ao�Moob (')OO/Jd6ob ('v�l>c'iMb, 30b, 3�o'c'.)cfJl!10�ob) .lo��M31JM�M()O';)c'iO JM'hooo� 

b1>rl.:l<"icnaa�Mb 6ac'iol)Mc'ioob .lol.1,'c'iC'li')/}M�Mi')O"Jl'lO l.1,'l>l'll>OM61JOOb 8obDl.1,'aocn - :J:JS!!_'l>-;J->'hOiJ;)llb 

l:?:!,',):.J',JMO ('),)6•0t16ob oM7Jfi{')oh \tll:?:!,'iJOOh (')MC'l6o. 

V::i.;�'lla8oa�o .lMc'io'bM66o - 11,)ficlncnoh li.,o.i1:1_w1h 0JM�('lc:'J0"7)(i') ,)l�;i?•7)s;!:'.?i)0,)'ilo l)(V,fi.;fo!!!_•[IMO.Jh 

,laa�·' 071<"ioh fi.:>s;!:'.?[l,1t)OO, (,J(")as;!:'.?i)OO(J \,)M81•1f.!.>oiJhOs;!:'.?0,) mob,)-'(30Jl!!'iJ001)') - ,-Jao'll,\-fa:JOllb ·a':J,>O<"iiJ;JOOOI . 

.l.'!OlO hoad�•,,3{,);1 ·'1-!!\°aah 1000 8a()<"i,)rlf.!.>iJ· 

tlo0om.,�o .-f.,f,,)i',o o•'s:!.'•''(l•\M\'JS!!,'0,) flcll!!,' ,,a(.10 (350 8-8!!;>;]) .)�';'la"';'.JM-(')<�n·,)MO ,J,):l,,)<"'1-,ia6�f;.,<"iom, 
[l;JM(Jlb;)',Jl!!_>O ,)li.,,Jnh mobob s:!c>·' o,oh6.:,(,Job 'il•J,,cl<"iiJ;)Oom.

lli!•\!•'aoo<"i:,o�')l!::.'o.:,, M('lc\l"lMO do<l)(JOl.:>f.!.), ,)lin;w 8t11•11nh3i,)l!.!,'O ,)h,\)Oh ,-f,,Eiaoo,.;f,. 

'/j-'G�dno•oh h,,O,)�f'Jb .Ja;JI!!.'•' !,,o','JM�•ll!!!,'Ob \°3s;!:'.?;JOO J.!.>.:>,)c>3'ilo<"1ao·J�O,, 3;11•1u, b;)'JS!!.'" .,b.,Jnh ·'C!!'J3<l':JM­

(�Oo�1<"1 6,>l!.'._':ldiJom.,6. 

(}<>�Ja'J�O (')00.Jd(':lob ('v:J<'>c'if'lb, 30b, �1>07J<'it::?O�ob) 8M6�.J8aoo (bo1:1c'i8a, Jl>JO�o) -
.�.)0';') .... l�Cl�:JOO\J ho�<"ifl;i300,>: r,..;2 - 196 a. N-3 - 200 a, Nt4 - 190 a. 

do8o';)c'>O 'llal.1.'c>a6o�MO� - 4:pfi'll:1c11ob h,)0,)�M'b;J o·)blifiol!:',.'0,) ooao, 6.:,b'llo<"i8,p3.)-806a<"i,)S!!'';'J<")o

,:PS!!.'"· ..-w,aal!!:'ntl ,lo�<"ir1,1,)(o'1or1fi,)6\'.l�-6.,u(.io�8-J,>s.!!.'U"'c'J80.)60 (>n,)o b.,.,. ra->!!!:'" h., 71\1•'1!.'..'''> 

.i•••fin:Jfi(')M.:>()OOli fi,)hoo<"18t1030,)6n,), pH=6.2-6,4. h.),)<IHlH'l ilnfi;J<"10s.!!,'O'l1,,uo,) 1.3-19 'NS-!!.' �-> 'llaoo,,nb 

dnMrnr,;:,� ,ir1fl,),,:,fial:itwoh 'll;icl�;J(',O (,J,)('ll!_l.Jfif'lOOOl: HC03-860-1 l 85 8'tf!!!.' (70-80% a;!3). Cl-100-2008 tYC!!

(20-25% ada), (:-J+K)-195-320 clof� (45-55% ,idaJ, ca-100-140 a0(o'ii� (20-40% ;Jda), �-' Mg-15-80 80"1/� 

(20-25% aJal-

a .. .i(,'wiaS!!.':ia:1fit�uoo!.!.';:,6 �·a,,�rtl) .)l.:,'flr•1li:16osi.:•n., 60,lo7J(,)o ,J,)<»Of'lliaon: Li. Rb, Cs. Si. (.ir,3;iS!:'._'01,, 

(/),)(')s:lc':1fif"lo,, ·n36o'll363c:•c•1.-,, .,�bc>fio'ilfi.:,;in., 3bf'll!:',.'M� �•2 �.:>O'Jc1i!.!,'O�oh 1':pl!!.'';ln CitJ'ho•,•1lloh (0.33 

a<\<'it�> ·aaaoaa�1•10,,. 

<'i,)�O';Jflnh �-) •a(,'1,,fiob 'il:18(13:Jl!:'..'f'lO,) ,)(,i .):l,,,<"io:1ob �.:,h.,7131J?, 'bi.:_,3.;i<'1b. 

h.;bcln<"18Jc>;J,'b 'il;i8,)f.l.'oabg:_•MO.) ?,,,hblins.!!,' oc>'b'cln fliJ<"l;J:)l'IOh 93-98%-il�a-

�.,07J<"l�O�i)OOU ;]08071(,)n '1:l:ia,,!l.>i:'J:.lb�l'lOob �tf'l«ifl7JS!!,'•) 1981 \S!!.'"b 8r16.;uaflnooo1 71afli:\.'iJ?iO,>: 

M,sg 
HCO;78CIZ0 

{Na+K)52Ca27Mg20 

(Na+K)48Ca29Mg22 

M, ss HC0373Cl20 
(Na+K)51 Ca28Mg21 

b�6061>c'>o7.1�0 a�()C'l8�cfJDMO� - -:p6'ilamoh flofi;1<"1.,�·c'JMO V:1�:100 Oc>j(�,JM0f'll!!'(')<',ll'[lt1)1>s:ti li71'l3mM, 

0?,0 �rna<IH'I 11.'·' ,Jbvfi,,,.), .,<"i 'clano.:iali ,ltld-:,60,l';'JI"> :lof,.,i<,:iaaob, .,<,i OOiJS!!.';J<'>,) �<',(')(lob �Mi'lh.

;l,,,071<"i�o!!!.';i?.oh o,'.il">:JC''>nMS!!_'<'lt')<>";Jr'in ,>6,>!!!_'n'h;iooh '11;�,'.)t')O,>= 
�,><>. 1'�2 - ,jl')l!.!_10()0lY10 333, "'·'ik">n<"ioaonb <'i�f'll!.'.161·10� 2 (l 8�• V:Jl,�'bi)); 



6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

1 

7.1 

12 

(\·'ii,· Ni3 - .JM�•O(�Oc)MO 333, o.,;)("):Jflo3ooh M,Wll!_>3b('l◊,\ 3 ( l aR' va,,�•1,3); 

�.,o. Ni4 Jl'ls:!!'0600MO 333. o.:,�(>:f>o:,oob (,,.,,.,�fi1•10.) - 5 ( l aR' \":pR>'ba), 

6a8Jlf>.')07J�.:l - IO-Boc. 

Vo.')�OO'lb�&DO�Moob MooaJOob �.')doaoob b.')�obho (b().')ll?o.:,) - '/l.:,6';1ao1ob 8ofi;J<-1,,R'';'JMO va�3i'.nh 

b,)01>�1') il;1hr.,a!!!.'"l!!.'0,) lwlO:JOM h.,fl·30.:,1'13i'ioh �MO:J'ba, 

V 0.')�001 U.')Ml,1J<)�M60 b MooarlOob 7111\iv.')3�0\i b.')�obbo - 8,,<11,,1�,Jooh (�:Jf1n{)(•l<flO'i'Jl!!.'1J Jl'lfl11hooh

aoaM 1983 \"!!!.'oh 29 �;1Ja803Mh (r1d80 Ni735) �.:,8(�1
jO(J:)6'�!!!.' oJI," 'll"6'il3moh 6"b'ao(l')8,,,>a·'

80G;ir,.,�•';'.1<-10 VaR'aoob h,>0,JbJR>',1"l�•>G0Pi fl<><1i,,,\;ioo s ,ll>Oaol''MonoOl 25 ,-'l!!.•ob ;i.,�om ·aaflwmv•

J.,<">,,flat)ri;io,,m: 

Vlll!!.'Oh oo,)o ,\.:lo. I 8,,<-i,,0;ionb h<>;i<">mr1 ("),f}.)11- CO�-nh 

Ni I (<),'(•)� afir'lo., Hofi;i<1!,,�•o- ri,,t�•.J<-11> ,1,1cioaa!!!!l'l<'>., 

l'.j; B J•'O· '\,.)(JO,> (?,,,hl>f,nR'n) 

33�!.!.'s.'..'· ori/R' 
fi.,b '1ln<1!8,p3,,, 

�.,<'>.,R'ao6;1<"1,,R'O'ba<'i7JS!!.'fl 2 17 1,9 10 2,0 

Jl!!_'l'IM0�',11!!.'0, 

Jo�(.ll'IJ"<"lo1'16,,07J�O, 3 864 1,5 12 1.3 

d"!!!.'0071H-fi,,t"}ho•n8,,.,60 

4 259 l.7 12 0,8 

h�S.::!!: 1140 

i 

aofi,,n�.,fi b.,3,ih,l�•';'.)"6•'(�01•> 8.:,M.:,o,1ooh :w�•> o·'h\11-(!,'fl,,, .,aoof'la \7,;t<18f'l�otif•o�n<> p (,)<l'H'l<.\fi('l'l,711?;:,o) 

,l•'<'>.'.lo••1,<mom. 

8oVobdaa'<I.:, V11�ao01i 2).')8M,1361)00 b bYJ/f>M (YJ..,dOo'iJ(()o �.., 'll11ti.-,d�M) - flofia<">1,�• .. 1rio \"a�nb 

0.,a,,,:,,16a2>.:, '8iJh,,,l�a?.;)I!!.'"·' h,,3c"l,)\' :liJl!!.'M r,,,a,,, b hclo b,":naob.

\i.')�0036'\ioM a�C'lO::JOO VO"J!?OOl (vi,.:,�o) U.')cfi3t1o�C'lOOOO)i)Ob -

1. S!!!O(li)fi'bo,,6ofb 7)fi�., ,,yM�\8r•w1 b a,"lfiot�r1rwG0 711!!.'o ll/•\J:J0,<13;iti., v:1�oh �:J6°l�'h,.1,

l�a8Ja«1,,o•.1<"i<>'b;i �" ;Jolt 'll.iJ.!!oiJ60R'l'l6,)'l,a:
2. flrifiol�(T)<"Jo6<V1b 8,,h.)s:!!':J?.'b3 �0:1<">�6(•)6001, 1!!.'''0 ,J6'ho,,lit')fl., 7Jlill/,'> cl,].:lJ.!!?,Ofil'l b ,:1�•oh

ih<"i.,0:1<'>ob .,60.:,<'lr•'<lo J.!!" 'J'l,c<'l·c16a;J!!!.'lJ<'lli ilnhn J.!!,,h,,a('),loni>R'"� 17,,<"1w0afi,,:

3. 71'bc"l71£,;ial!!.',l"'b b"60(),w\71�0 'lw,6aoob �"�<'><Iii., �·' �"<i:l";
4. �oo:1fi'bnoh 1l<•>d3a�aooh .1,)AOl'lJ.!!00 S!!:'O(Jt•'lin,,lit)<h 7Jfii:l?•' ','J%A\163al'.!.!.'W'' li fl7JQ?flo30

.lo!,!?Ml'lJoclo'.')"1-<">3,1087J1!!.'0 ll/<>,130(,-,3,J<'>,J60 �·' b,,fio(>,)A\'J!!!_'-o,,,J1')t')MOl'l�C'loll'[Jfto .w,li6Mf'1!!!_'0.

�..,a�aooom 8M6.-,<3i)8300 - '[pfitlamoh ()o,lob 3ofi0(1'),,s.!!.''.1Mo fal'.!.!.'ao0 0.:>8!')0[J0600<> ,1','J!-6,,r s:!!,'<>31,u>
�·'•':l•'J.!!tJ<'i'cJl'.?'.!.'0 ,,3..,J.!!8t1r•1yw?.ob b.:,!l.i71c<i6,,!!!_'MJ.!!. 

vo.-,J!?OO'lU.)cfi&::JO�MOOb Mooad6ob U.')06ff06c'>M-i')/}M�M(\O"JMO .locfiMO::JOOU 30'\,7.1.:,�71t1>0 'a.m.,bao.:, 

Vo.')�omb<><'ii',l)O�Moob Mooad6ob 8MM'lJM�Mi')OI> - fl1'1,<"l\'3f'l�•l�i'JO�c<\,>1!! ';'j,,6rl;1ornh clo6;1ri,,s:!'7J<'lo 

rt.1"��0 (�.,0- r,..2, !'03 �·' l\•4) a�a;,,<>M;_i(•101i a�. ma<"looh a,,<"l(-1h[16,, i<>!!!_'llh (}JM"b,,'h:J- 808�,JO<'>MJ 
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�(')6o.n,c'>o �bc'>.)()(1)6� - 8(30Mc'.J J->3J.">boM6oh 6->M!,'> boh638,'>, ->!,'>M,'>-<YlMO.">�c'.Jmoh 
'bMb,'>, u..'>::lbA:-imo A�fl<\.Mh,), ,'>li,)obJ,..,_m�o�olioli 6<!"0M,10. 
�(')&o-:JC'>o bt,l)OC,�l)Ob - M.">ON6ob ::J:1::J�.">'bc'.J <13a� 6,'>�Dda<'>h y',)MflM.">�<',:)636 ·a-v,> 
3f'lG367JMO .">U.">,JOU V.')M8Mb.:>J863?>0, olio6o y.:iMflM�2):Jb0�0,') Ml'10 •�pooahom: daas:!?•) 
37.l��)Db(Y)Mb7JMO s:!?-> 'ba�,') 83l"loa�o.)6-d300,'>d:JO.)bO. 3�J�J,'>0C'lc:'Jc'.J67JMO h,'>�c'.)Jc'.)00 
V<'>M8M�oc'.J60�0.'> ()7)'l}!''l6M[IJflO[IOO(J) �·) .'>6�a'bo67JMO �,'> (),'> (b-'>�{':)7)MO �.:i3aoo h 
OOc:'.,l)'l3f'lM8,'>(30'i')�O o<'>fi'{Ja63oom. 8aMM�o.:.6-d3oa,'>d30.')60 y,'>1'18M6.'>Jl6aoo V<>l'18M�Mb0�0.') 
mbJ�OMJc'.J6Mo30, Jt)�OC)7)f>O C)7)'{3[.16nb, ◊7J'lJ0t�aonh �•'> ,l•\10,)h-O'lObo,)60 d3orl0j3aoob 
flMMOoJM6001. 
'ha�•'> [IC'l(3c'.Jh•c.'J<1l0 ,'>U..'>JOh 6.:,�.'c'.lda<>o - c)M,'>hhol"laho't'.J�•'>�•'><> o-'>6�.':>oc'.J67J�O '87p c'.JM(3:JhOb 
6o�a.Jai.'>'ha, clomo o3oaoo V,'>M8M6,')j863i»o voM3M!:!?oc'.l60�0◊ 6"J'l3c'.J00(Y), 6"J'lJMOM:JdPio3oom, 
j3ocloj3aoom, moh:j?>OO'h) �,'> 8[1Moc'.J�:J<'>om, h,'>Jl'1(J)M ho8d�•'>c'.J<1iom 400-700 a.
h6<1!0(8)00<1!..'>'l307J�.'>� 'bt)8MO> 'ha�..'>c'.)MOc'.lb';'JM 6.">�c'.lda<'>'bt) hb3<'>�,)hb3,'> ,)(Y)(l'io'bM66:JO'bt) 
o->6�.:>otJ67J�O.'> 'b�.:> 80M<3t)6-,faD�•'> .}�OM(33h7)MO .">ls,'>JOh 8d�o3Mo tJM6cjo6a667)M-
3'll� J,'>h(Y)o36()MO D'B'V'\,o(lt'liO y,-:./lifl(Y)h,'>dflhc'.JOO, <liMfl�n<'>oo �oc°)[JM,'>t'Yc'.JM.'> c:lo (3hM60�0,'> 
"joh.:>mooob v::iaoob" b.::.ba�v(Y)�a?iom. 
V::JiJ60b .:iono7J�i)O..'>OO 8M6<>yO�i)M6.:>b �i)O'J�MOJ6 67J'lJMO(l)i)jfloa?>o, 6-;J'lJi)OO, mobob.:i �.,') 
83<'ioa�ai1>oh 'c:173,'> 711<,3360.')bO .J('>ho�M83/li0oa<'>o, �M�:JMOOc'.JOOli, .:>hf!.lt/boon2>oh !!?"' 
.:i6�a'lio(>(Y)-�,)(30(>i)OOU 0•'>64Bi)ht)i'iO �•'> 80000 <')->8.13amo o.:io<1i�o.')0.'>'liob bbo7.Jl!!.'a?io. v::13oob 
doMoO 2),'>6�,'><'JiJ07J�O.'> �(")�t)MOC)-Oo'b,'>�t�7J<'10 006'(3i)60. 'lii)8Mm !<1io�clo o.:iflMO::JMYP 
.)(\')(Y)$!.>7)J60';')�0 'l)t)h.'>, !'1M8i)�0(3 v.)<1>8P'l�oa6o�o..'> J-'>6i)60b (1')(7)7)1!!:'0 J1'>8.3S!!.'adboo,: 6·lJ'Dt)OOU, 
67.J'lJM dao 'cl0d3aoo u, 6 7J'lJM ,J1'')6o�IYJ8c'.)(l'),'>(>300 h, 6 7J'lJC'lOM adfio i)OO b 8M<1>0l:')i)(Y)00(7), <11M8J�(7),') 
ho8d�,-,3<1>3,'> 120-360 8.

ac'.JMO> btJ7J�O 6..'>�{)Jc'.)60 V .::,t"l8M�o36o�O,'> ..-,6$!.> i)'bOC)(')-6..', '\,...,�6noo h '«'.J ha cl6.'>c')c'.) bo.')60 8.::. U..'>�0(7), 
�(')a�3oon b71lic')0� 000b '83(3i)cliJ66i>'J�O mob7J�O yo<'10M6,'lj363oom. 
0�7)3071(1)0 6.">�t)Jt)60 oab3�t)6,') a�. cl6J3(\')oli.'> �-'> 7.J(\)-'>3D�Oh bt)('lO[JC'clo. c'.Jh n'bC'l�0<1!:J07J�O 
008C'lb03�300 y.)(1)8(')..'>�oc'.l6a6 c')[)M.">UJOOU 6.'><1!1\:Jfia?>h, MMfl�300(3 oai:IM(l)l\a6o�o.:i a(l')(T,'booh,'> 
�.') Q?i)6';')!,'!_l.">(300b 'tli)a�Do· �i)�'';'):JO�MO 6,-,�ndnoo oab3�[JO,'> <1->MM6oh 8m:J� l�:J<'10(>('l(\)o,'>'b{), 
8..'>m d(Y)(l)olJ Ms:!?7J6S!?OU 67J'lJMOMtJJP,oou U.'>O.">s:!?Mh ho'l,l!:a<1laoc:lo. olio6o 7J'l3(\)(') aao0Q? 
0<>6C),'>iJlino7.1�0 ,'><110..'>6 'UD(\)s:!?l"lODOOh doMrlo !!?•'> h.">ho0ffil!?c'.)OO.">h ounmoaa �O(Y)(')�(')o07J(l')O 
cl�o36o�M00(7) <-'iMf/'>MG ,lo(l)o(J),'>�O d06300. �:)�7J307JMO 6,'>S!!_'Ddnooh holl<l�.">iJ1'1iP 0,5-3,5 a,

ocl300m-'>� ,'>1!:vaah 10-15 3-b. 

r,ac'>�(Y)t,0�0 bf>:107.J�l)Ob - U.">O.')�(') doMomo�.,')� ,'>o{JO'c.'JS!!_JO..'> 'ba�.) 80M(3a6 - daa�.,') 
J�OM(3c'.)6i'}<1!0 .') ho,JO h JIYJ6c')ofia66';')<1>-av� J,)6(YJ0J67.1<1!0 34lJ7J'bo71<1>0 V o«i8M6<>d86aoom �o 
y'�(l')::i(t)A_>o,'.)60�0,) l">'lJYJMi'i('liadRoni'ioO'l, 01!30,-,m,')� o3b3A/ai'i,-, 'l3M(l')o,-,6n �<>3ai'ioh 60(!)abaoo,)60 
C)i'}'{Jt)OO. 

U,\rnm<1>03 ()i'}({3M0<1>t)jlio:JOO ->oDO';')�O,') 8"1,)3.:i�oa.:>l"lo, <'1Mo<'><1>(3 8.">�(3i]�C'l36M6ob oh3 
«nn<4loh �,) bo8c'),J0<3ob, C)iJ'lJ"JMn 8oh.">�om, bb3<'>�obb3,) bo�o�oh 6,)()t)b1Joom, COM<1io.">6o 
yo�obaov<1io (')�03060.'>60 0,) 'b,'>S!!_l6iJ00(7), (1i(YJ8�i)00(3 do<'iomo�,'>� cl3oa8a661J07l�O.-) mob';')MO 
a.-,b.:i�om. cla8,'>�otJ6t)�O 8.'>ho�oh 8<1><>:J<>S!!:'o3<>1'1C'lOo'bo (7).')3obm,'>iF•� s:!?.'>8(Y)J0�:.JO"J�0.) 
C)�'[jMO<l'lc'.)jliooh OM(3'��(')60(Y')() ;:J.-,h..'>, �)!'l83�no boo(\)..'>� (33->�36,)�Moh (YJ!,:!!i'}6�oh h.">6,.)�(')li
'U.-,<1!0�:Jo 'ao.
oaba�ao<> 67.J'lJMOM;JjflO:JOOh 8()J0(3i) �.') 6.">.J�a?!,)� fl6t10(3[l - ,)�o.::,m (l't}MM ::lt16-'>s:!?
mobo.")60 h.">b[Jbb3,'>MO:J60. ::13D�.::, oho6o 'bt)�.">Jo«im,)6 .">b�Mb o<>O(')'l30t")·i1�0.'), 8hb30aa,.)�O,)
�.., uba-a <\ia�..,.10Ao.)bO.'). h0h.-,AM0!!!.'M v::iao-, �"'tl(T''B"!!!.'0<> 1i.')a h,)baub3.-,(')6,)�: 

1) 3bb30�6.">('.'_)i)b("liJ.">60, 7Jba7:lb.'>C):)b!•l306n J,'>«io,>� 'annaRafi636•J�O 67.l'lJ<'l6�Dd�oa6o,
(1')(')8!'1(!>'1(7),'> do(l')om.:iwo 8.')U,) flM!i!IOffi,'>C!'."M-n,'>n(l)ob<nfl<1JO.">, (!l(Y)M0.::.60 C!"l,'>!l!'IOOh 6..'>r\flb:ioo 60



82 

8.3 

8A 

8.S 

8.6 

2 

9.1 

92 

9.3 

9A 

88 'hM3ou,)o �,) 37.1rlo fio<3Mob'lJaMo,). 
2) bo 071.)s:!?_l(l16.)6D bf'l3<>60, b7Jli6<>� 'rlaoo<lafi6o0'os:!?.1° O'tJ'lJf'lO�JdF,0000, 8M:13om->s:!!?<Y)

6.)(300b<[wMo �-) 37Jdo a.)M�ob'l)aMo.), 20 aa-a�a 'hMllom.
3) 6.) b;13M,)�'lJ b3oaMo, v 3MoS!!?6<>6J brl3.)60, 67J'lJiJOO �.) 67J'lJ<'>OMiJjBoaoo, V -'>0�0 U'lJ1)M

yOffiJs:!!?0 cloi<iom,)�o 3ohom, \'i o�o bao7
1Mo, M,1060,)60, avdo 6,)( �Mo h730Mo, 'l3MMO,)hO

�.)aaooh 6-'>()Dbaoom.
h,">0.)�f'lb doMOffi.)�() 6,)y'O�O o·)�<>'l),)07Js:!!?O.) m.:>fi,)8i)�0M:Ja 6,)�a.:Jaoom. 

8.)�6o.)6o bha7.1�ol, 8P>c',��(l)f>O�o (!)o.lo - c:IM3aoM030 
�Goo6o bb3�ob (bb�aoob) o.)at'>oa�a� (8o8�c'>cr>aooa, �� �o�6�ocn) -

,Mf"l�7JJ6oiJ�O v1ua<'>o 1, o·)a�rn1� n°,) �oAooo�n<'>"J�Cl,) h.)s;::::_,ooa6'boM MOoad('.:>oh 
J.:>t<i.)a,1,v·i:ioom. 
8.)�Goo6o bba�ob (bh3�aoob) ��:JC'>a - �-">87

1cl.)3aoob 80608.)�'JM bo8ds;::::_,03Ma� 
aoS!;.'067)�0,"> 3 a, �-'>87J'rl,)3a<'>nh dao�•"> .1,,,001\w>G(")o - ::i.��,)oaoo b ;Jf'lfi()7

1<1>i)OO b ,">6<'.)<':1<1iocloh 
'b�!lfl1:)oclo - 1890 a 
�Goo6o bb�ob (bhaTJ�aoob) VM�ob a�a3a66o -

��aooo,o 3(,,6.,oaaaoo -

Mooaci6ob 71abV o�ob bbt'>oblm �b bbbbt'lf>a�t'J Vob�oba�ob M�Mf>� 
. ,'I- o-:,c'io IPb��!IOb 

�Ot)O<'> rlba�o daofu-ooaoob 1J6o�7Jc'>MOOb 63a6a000'> - �,">doao7
1�0,) �t!C)-'>s:!!?tJ�O� B �.) 

C, Jo63of'lMoa2> 'clo. 
h,)dO:JOM o<)af')6,)87

1cla3flaob 'ilMMoh a.)6clo�o: 
c, J•">6::JoM0ooh.'lmaoh - 100-200 fl; 
B ,F><"i:l?IMMOOli.'lm:JOh - 50-100 a
b.)doa�(') b.)8-:,�aoo - 00::13.-,60,> cl�<114naoo, mb/11o�aoo, �-'>071i4l�Os:!!?£JOO 

�bbo6� - .:>fl1J07)s:!!?0,) 8M6M�oma?>o, OS!,!?MJ-8M6Ms:!?_)Omaoo, JD�67J�O bo6�aoo 

���Mt'>o�o �� 6M6<r>�Mf>O�O �aaob 'aa�clf>aoo - ('li:!!7J6�ob 6".'.J'l31')o(fia.)f\oob
Uo◊OS!?M'bi) JMM�7Jd6o7J�O Vtl::JO.'.l �•'>::JM'lJO�O,) h.)::l h.-,bahh3.)(')Qo�: 

l) ati b3o� 6.-,6a b1')3.-,6o, 'i'.Jbacl6ot�abcYJa,-,6o ,p<'\�,)� -na(3aaa6oao71s:!!?o 6 'J'l3f'l6� aiJfio iJOO,
�Ma::Js:!!?ffi.) doi<iom.-,�o a.-,b.) clr1::i3om.)�(')-fu<3<110h'l_lJ"10.:>, 'ljf'lfl1o.-,6o S!,!?.)3aooh 6,'>6Dbaoo 60 
aa 'bM8oho,) �.) 371do 60<3('/')oli'l_Ji)('/')O.).

2) li.) 'il'J,.,�,,.,G.)6a hM3,-,6o, h71h(");,� 'a il<3na a66a?i 'll S!.!? 0 
6/)(3MOU'l3:J�O �() 87

.)jO 3.')(fi�oh-naMo,'>, 20 aa-a�a 'bM8ooo.
67.J'UMOflt)jF,oa?io, 8M(j300)/ls:!!?M

3) 60 ba3Mo�'l3 b3oa(fio, V 3�0�6ooa hM3->60, 07.l'(l/)OO �,) 
(")'i'.}<t:JMO�:J.:Jfloaoo, vo0S!!?OU'l)i)0

yOOOJs:!!?0 doMom.,�o 3obom, yo�ohao'i'.}MO, <�\1060,)60, 8';')JO 6i:i<3<l10 b'Dt)MO, 'l}MMOi:i6o
�.:>3aooh 6.:>6:Jbaoom.

u.:>8oaa u.) ha ti b3,-,c'lo-> J:)c:)MMoM/l'l_lO(l�-8o6aM.">�MoO';'JMO '8aa,)�0n6S!!.'c'loocr, OS)?£)6()71flno, 
006bb303�aoo.:>6 rlbM�M� J�oh67J�o 'cliJ�oJfiOS!,!?M<'>om 1-l?•"> 'l30'bo,17J<1>-3ado6oJ'i'.J�Cl
m30 haoaoom. 

cJo&�cfJo 'aa8�&:J�Moo (%); 
Si02- 45,0-47,7 %; CaO- 8,10-10,20 %; 
Ah03 - 13,0-13,60 %; Na20+K20 - 2,47-4,82 %; 
Fe201- 9,01-10,10 %; Ti02 - 0,70-0,84 %; 
MgO- 7,87-9;25 %; MnO- 0,20 %; 
SO:r- 0,25-0,30 %; 
�'bo�3�6oJ�O cnaohaoao<>=

Jo1a1; - b.-,cl'tl.-is:!!?<'1 ho3
1
Ji3(1'103a 1291-1489 

- 6.-,a�3os:!!?o ho3JaMoaa - 2,76-2,82 of u83;
- vtp�clm,'>6mJ8.-, - 16,76-26,15 %;
- 'l}MM0,)6MO,') - 42-52 %;
- bo86Joeoh 'h�3.)!110 87lfl.:,� 8A?0f'l8,-,(l')aMoi:i clo - 53-76 ,12/ha2;
- hoae)J0(30b 11�3,">MO VtJs:!?_lO(J) 48 hm. o-">�tl>D6oh rla8�no - 41-63 (iofh82;
- 'cl:t<".160�:i?>oh ,IM,1'7!0(�o:i6t,o - 0,64--0,96.



95 

9.6 

9.7 

lQ 

10.l

10.2 

103 

10.4 

10.S 

10.6 

10.7 

10.8 

11 

lLl 

11.2 

ll3 

.12 

M�7J6�ob b,.')o-'>�f"> h 
s:!>..., b,.')a'b...,� ,1oc.mos:p . 

67J<f3Motfl:Jdr,ot)?>o 3.)c{)0o bo0 "50", "75" fbflJOb 8b7i>7JJO 03C)f'>fi300 Ii

.loP,036�b���O �330 �b 'lJ�DMOO - M�7)6�ob b,')0,.')�Mh 67.l'lJ(')O�i)J�Oi)OO 
Ho3J7JCT>36300,')6 I J!,!!.',')UU �-\ .')80C)M8 a.')(Y)O i.',.')8(YJ:-J!)fi.:JO,\ rl'ai)6.:J6!,!!.'MOO b.:im30 h, <'>MoMfl(3 

8\J710';'1:lo cl118.'):1 U,'lOfl(!l'lO, ·anods;!!'/l0.) cl:r:-J'b�7l�l.')!'1,.')(.0 
hbhbc',t,�M ,�oba�ob &b�6aoob bcnat',M - t,...,�C'><'>�n 6a�!.!!.'i.l7J!.!!.'o 

�b&�:)000>0 8(1)fuoo8aoo -

bb l,.')c',M�<'> V O,.')�oba�o t, 8bt'>bMO<J 

MOOMC.')ob �MO:JO(lb hoct>ohbo (��O.',) - !J?,)boo3o';')�O.) �3(}.)�';')�.)� 

Mooac)Oob CZ)�O)('JOO 8oc'>ot,aoob 063�0'80\, JM607Jc'>'8o - h,'>S!:!.'0(3tJ6'bm'l (")ooa,16ob 
9l,.')c')(Y)(')OO.'.> 209215 a2.

�Gob6o bb3�ob dot'>oo,�o .'l�o8:)(!)t4laoo -
1pf:lmMoo - 209215 H2; 
h,'>h,'>�ot'.)◊S!:!.'(Y) yO,'>S:::,OU:ft)!,!!.'OU 80608->�7.)Cl'lO ,.')8('1�1.'.)00h bohja - 3 a, 
�,.')R·;'}'a...,3;:ioob J:li)�,) .lM�O'b(Y)fi6o, f).)ef),.')o:JOOh .:>60,)cflo'llo b J(Y)fi6"tJ<1>a<'>ob h,'> 'b�a�aooo - 1890

a. 

�t4lo&cJOOb 3o3Mo>�ob 8aa,M�o - 800.')oiJOO �...,af'JITTi}!,!!.'O�O,'> 3i)(l)c')oJ.)!,!!.'7.l<'>O .).:,f).)�t'.)!.!!.''J(l)O 
��O�i)OO\J 8i)OOM�OOO, 'cli)8�DoO '(lcYl3'()S!:!.'[l000'l: 

I. 

2. 

3. 

S +S V= I 2 XL· 
2 

.

S
1 +S2 +.Js1 -S2 V= xL·

s 
V=--1.xL 

3 
• 

U.)�,.')o: s, �,.') S2 .-,c()ob Mi'> 83'bMOi) �flo�clo .)<')(")�7)J()o7J!,!!.'O vttaooh 'D.)�{Y)O; 
L - ��OS!:!_'t)Oh 'a(Y)�Oh a,)6c!oS!:!_'O; 
v - o�(Y),ioh a(Y)<�';'l�(")o,-. 
V�ba"t'l�Ob c',.-,�aliMoc'>oao a�aa6a�aoo a.-,ct,bt,30(lb �.) .)ct,C">f)fuw>'b"t'l�O «'>ab"t'lc',b3oob
d�a&�aoob 3oll�aoo, (A+B+C1+C2 �.-, P) - M�7)6�ob 6 7)'3MO<'l adfloo b b...,o.:,�(")'ba
,.')M hao7J!,!!.'0 3.'><"i<>o:JOO OMOO b:)O,.') U,.')J.'>MOO:Ji)S!!_'M h b.'> h,'>MMOS!!_'(') yo,'l�O h:)7JS!!_'O b U,') baS!:!.'3v ocoM 
6,'>�.'>6b'ba 'cl[J8�a0o M�06(Y)oom: 

a J...,6aoMMo.-, - 749 .'>CT>. 113; 
c. J...,6no(")<'>o,) - 2649 ,)oo. a3;
s+c, d...,6ao(")<'>oaoo - 3398 .)(1). a3.

cno�aao bohbc',t,a0�<'> foo�ba�o �,.') Boho cJ<'>8.w>6a6t!)aoob 8�03cl�O - ,'>M ,\MOU 
'7lo,1boc1>:-10".'lc:oo 
8bt'>O&:)OOb &b'bt4l�ob doc'>OCJJb�O 8o8bc'>cn�aoaoo -

�b&6t)600)o 8c,,�ooJ� -

Vo�ocnbbc'>t,�(l)O()\, MOO:J�6ob �08-:J'ik>aaoob .')oc',(')0300 

Vo�OO'>Ubc'>3cl0fe!(IK)Ob l'JOO�t8)ob �0871'ik>aaoob .)�c',Mf><JM�M&OTJc'>O �,.') hb8cnM 6arl6oJ�<iio 
�:JOO - �.-,a...,,l3,.'):iM9lOC:O:tO!lC'."O.'). 
VOb�bbc'>�MOOb Moo3ci6ob �o8"t'l'ik>a:J0ob 8� - �0,') (,pMOi)M"J�O) vabo. 
M601JJl� '\ii) ni1(Y)�(Y)007.1Mo yMG,') by'MM(")OOU.) �,.') V bitl><n b1•1;:ioo l, �•'>t33,'>b 'J'liM7J6aa�i"JM'll 1i
C'."Og{l6'bo.')fiflo. 
o64f3MC'>&(30b Mooaci8,ob 6M.lMt,c'>OYJOOb 'aahbbao - 0•)8('187)0,)[j:JOOU 
Q?.)bc{)71�rioob ori8�?\f'la bi:>;\OM('l,) ch!.9?.:Jb (Y)OO!J:ltioli r",MJ('):>.!l:>.8:ioo. 

�.)vtta0...,a�a �.) 

,���f>(lO�MOob MooaiJOob b�o6i,o6(f)�C?�Oj'.f>o 3o<'>(l)03oob 30'\>�'nc',o 
'8ncnob:iM 



12.1 

12.2 

123 

12A 

12.5 

12.6 

.13 

13.l

131 

133 

Voo���cr>oob cr>ooaM,ob 8M<'>cn��0.) - h,'>l!.!:'0(3Jfi'bo(Y) Mooadoo (o';'J<tJMo�adBo,'>) 
8�;}('>.'l�t)MOh .:ib,'>'!.!:'(30bob �n,)�ahooh 7.IJ0�7.l<l1t]h ,')�8(T)h.:i3'!.!:'JO'> 6,')yOS'!!'.'00, 2000-2100 a 
.":.Ohf')S!!_)';'JC)()(ti llClO,'>C:S!!_)J'l,a, a�. 7.1t<l,'>3J'!.!:'Ob lb(tiobiJ6,, '[Jt)t\l�'ha. f'looadooh 6af1>o(!j(')<l10,) 
do<11000.'l .., .:ioMo 6 o.'l h,'> 'b.'l h• f'l b.'ldc•1 <11<'> . 

Voo�oo,�c',330�P>OOb f?OOtJ«Joob �.) ao��D 6oc'io6P>c'iooh hM6«,06c'iP>-33�P>307,<'>o 
.)o(t)P)Oaoob boc'>m-;,�ob J�3&Mc'>O.) -

h,'>'!.!:'0Ga6'bof'l M6oad6o do�O(J),',�,'>� .'lot)0�'!.!:'0,) 'ba�•'> 
80M<3t)6 - J3:J!!;I•'> .)'!.!:'0(")(3t)67.1cef>o ,'>U,'>JOh ,J('f>fi{'.'>0636(rn<11-37.IS'!!'.'J.'l6f'lo[167.1�0 a<zr:1'bo7.1�0 
V•'>�8!'l6,)jfl6a6om �·" y,'>1'1a!'l�<',i)60'!.!:'0,) 67J'lJf')Ot\1JdBoaoom, ocl30,)0').)� oaba�ao.:i 4Il('l!'10.:lfio 
'!.!:'.:iaaoob 6.:it')abaoo.:,60 67.l'BJOO. 
bM6;'Jo6<11(')-oaM'!.!:'MoO(J<l10 ,)O<l1f'l0:)60h bo<l1m7J'!.!:'0 h ao ba�3om Mi»oad()o b 6a<11oc')('l<l1().) 

fJn. (Y) 6• O.:> II (b.:i'iJ <i M \Jo!")m•j)p;'Oh) ,Pou f'l(\JO,)h. 
,(),)� �f?OOb (')OODM,oh �.) 8�a�a 6:J<'>o6M<'>oob z,aM�ofu8oJ-.,c4io bo(,�(300 
(8�0�3�0 cJaocl.>-bc'ta'aob 'aa3o>hM3.)'ao fuloc'>aooh ac'><'>� �b.w>6i:lo Vbc',8Ml)6�o 

.)c')oo .).l°!'IH"'Km.) .) bl, b) - f'l 006,iclo .. (\'Jo bo .. .') ().') b .)()() <110,'> 
Vob�u.\c">t,a�P>Oob MOODM,ob arl��t!}�oob .lt'Jcr>oabi:lo 8Mb�P>�6�o 

�->(3'i'.J'!.!:'O 7Jb�,) 
6111i1>8aon, �-'In

�J7Jct'!O �bt'la>�aoaoo - Mi\oajc')oh adli.l'!.!:'7J"(:)"(300h .l<11M<3t)hclo 
0J63b da;m.:i6,i7lo a(T)aaa�o, h.:i8m(T) h,'>d8ohM>3oh 8o�a<>'J'!.!:'0 vabn<>o �.) 
cl .:i8 o!'1 ob (T) oG.:iao � ,'>�m i\ i\li. 
�ofu8oc1-:,c',o bbc',�36:JOOb i:lt)8mbaa3boo &b3b�b6�tJ6a�o �6obdotJ6aoob �bu.\b:J-) 
- f">OO;)Jl�oh S:(>,'>87Jo.'>3t)oob s:!;!<11(<Jh 8Mbl)fi0'!.!:'0 bO,)S:(>.:ioob ci3afi,) !:(><'> '07.J�O d.:ifio i)fi�,)

.":.IJ.:i, (')0 b u.3 • .) .') ooh cJ 8�· (')a �o l')�ooh c1l O ,) ooh 8o'l>6om 
�bhcJa6aoo �b c">acJ<'>aa�booaoo -

I. 

2. 

3. 

4. 

5. 

6. 

7. 

h.'>S'!!'.'OBt)fi'bo(') (T)Ooad6o (67J'lJMO<l1t)dfio.:i) a� a<-1.)<l1t)(YlO b ,', b.')'!.!:'no bob 87lfi0(30S.'l'!.!:'00tJ60 h 
Uf'l'l3- .:>6��0.'>y3o6�ob clo8�i)O,)�a 6af>o()M�O.') 'ba; 
h.:io6tiofi6M-0iJ(T)'!.!:'Moo7J6n ,)o61">oa<>oh ho6m".')'!.!:'Oh 8oba�3om 1"'>ooa,i6oh l�a6ol�(T)<l10,) 
aoaJ"J0'>36iJ6.:l II (b.-, O';'P'!.!:'M ho6m7J'!.!:'Ob) ,Ji>(}aoM60,) h; 
8f'>.3M3iJ<>-> 7.16�.., 0.:i6b1'l6noa'!.!:'�Db yo6.:iliy.:i<11 aa�oafio'!.!:'o y'o.-,�ooo li-><110ai\'!.!:'(")ooh 
�..,a';'J 'a,)33ooh J<11('r)arl6nh 8oh3�3om; 
M?,oad6o b S:(>.')a7.1 d<'>3t)0.') 7J6�,'> o"6 b(T)6(30D'!.!:'� Db daa::1.-,6.:i 'ilo a(')aan�o, b<:i80'>M 
b.:ij8ob.:im3ob ao�tJO'u'!.!:'O vaba<'>o S:(>.:l 6M68aooh �<'><33om; 
Mooadooh �,'>a-v'il,-:.3aooh �61">h al",bhfio'!.!:'o b().')�.')oOh 'Oa6,'> �•'> 'll7J!o d.:i6o 'i'.Jb�.) 
�,)U->y::JMO�t)h adb3�'i'.)->(')')(300U 7:la8�(')M8 oa6o()f'><'looh 6JJ7J'!.!:'603.)(300U 8o'b6om; 
yo.:>�00') b.:i�oiJO'!.!:'f'l◊Oh S'!!'.'0(3Jfi'boob o.')oaa.:ia�a (T)Olli)JC)OU �.:i8"J'il.:,3aoob U.:lJOO'>bO 
7J6�.> O(JIY>oG b8� ah ,'>�oO'!.!:'IYJM,oa m3om88,..,6ooaa'!.!:'l"l(>.) hm.::,6; 
aomomaO"JS!:!?0 f>t.)tJM8J6�,')(30i)OOb (.3';']6:j�o 3-6) o<im3,)S!:!?OU\706aoo01 U.'>S!:!?0(3t)6't,oM 
!')OOiJdo 'ha yo.')�0 UtJ7J'!.!:'0h 8M.)1YJ3i)6-> .-,t') 0•'>8Moy3[J3h .:il'>llt)07JS'!!'.'O oDf'l�o6.:,80J7Jl'>O 
hot�7.J<ioooh 0,'>';')i>�[lhai\,'>h . 

'aaa>-,61>8:)0-.,�m>: 

b-,b�3ao� Vo.)l!?<Jb:r:J�Ob &c'lcnaob 

���1166<,b -.ifl"><'>bo 
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:ib�oobob 8roooo�oo&, b<>lezJ. �:,�:,b ��D c�o:i'bn 
� ��b ... �b" �:X,OOb �sn'>:i'bn b3�ob 

�:i�&Jb:,bnt, 

bboJ \50.'.>1:?0U :)MM36j<:::>O b:i.:io:J6oMb 00:)M O 'bo-ob R:io:i<->ooob U.'.>JOM<"l:)OOU w:iwo::i6ob 

ao<b6ocn U.'.>j.'.>Mcn30<:::>Mb o.'.>M:J8Mb c;:g:ie33ob:i c;:g:i b<"l<l3�0b 8:JjM6:)MOob b:i8o6oboMMOO
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J,,,a.1!-!!.'1Jdbb, :iti iJ.Joh,)uliLJS!!.'o 0.)6�.:,<'iao·JS!!.''h) 0,)<1ioW-!!.'0 �-, .1,,,l!!.'LJMocJr,01i ilUilJOli cls.!!_•oai<, 

72 J.!>O b�c'Jnofr16�•1�• '1.11!,>:J0',1(,i :J';'JI.!'.,' ,1<>6M:>.:1fi•,1c<'J-f-1:1<1io:i-:1671�• r ,)(.181'Jh,),-j86:ii\ 'l.,;i. 

.8 
Mooad<:,ob 2>i)M�M2)0'i)(tio 3M'b0(30<> 

()1)M�M(',O'l)i<10 <><',i]O'l)�i]Ob - li.:,lJ,,,<",0i•l-!!.'M VtJ3°•' (a"ZJ\.!!.' .J,,67)00 yo�,,) 0.:,6S!::_•,,0a<'>·J�n,,, 'il-;·p
8.ic•10-1 b1J\'J�O .::,b,)JOb .:,6�11'boo!'"1-o,)'h,'>S!!,'(�"JCl'i 1!'.!.'<'>3LJ<'>'l.,3 �,) v .::,(,181•1�0,1601!!:o,) 8';'.)JO ,�0011)1!!.'ll �-\ '8.:,30
-rwi<>ob vn�aoom, 3'Jl!!.'.J<>fi-;::itl'io daocloh.:, �.:, n713nMJ<>J.!> cnatl'i<i:Jl.!'.,'Ob f1,)6.::,c(i(J)3000>. \'n�ob fi,'>(:)i)h;i?:.ob
'br>8;100 clo(o'rno>.)�.:,� - 3-8 b8-�,)6 20-30 8h-R�;J,\. lh)O,)�Mh \•)J;J;J\1101-!!.'0 cJl'ID'ZJUOU car1<1Jil,) ,)j3h,
IH,nd�•.:,aMa �,),)bl-!.!,'(' I tJOO(I) - 75 ::l-o.). b b;i�'Jl!!:'0 \�•)Q,>,>1p<"l'.'.)\.!!.'0 �;JS!!.''J30'Jc<'!O h,,�1,)Mocn, c<'>M3�>ob
ho<l,lS!!.'":JCl'ia 'lw><l•�;ic.<1 15-25 8-h ,)l!,'\�;iah (!•'"· M 3,19). 

ll/>li.-,c<'JM"S.!'..'M vaaooh ll•zj'l:1-, boil.11!!_' ,);J<-la b,)O,)f.l!C'>'ha - 2844.6 3-0,). 'l,a�,).1otl'it11 Vn�aoo h•Jb6.:,� 
0,)il<'l'[lnt)·.:11-!!.'o.::,, i'1·)8M'flo(>3oh .:Jatl'id0 - 5-6 il-c>.). 8oJ0C'lUJC'l,)oh d:iacl fo�;0o , .-,('ry8f'l�oa6o�o.:,

8.1 :r:11!!.• ,11>671r:'10 80600,. 

8.2 
8.::,1!!60.:>60 bbi:)'J�ob 8M<'>'l3M�M<',07J(tio 6030 - ,J<•lfi';'.)UOU1JO'J00 lib;)'J!,!!?O 

3.-,�60060 bb37J1�ob (bba��aoob) 2il)atl'Joa�a0" (808.:>(tim aoom SJ?<> �..,d.,6aoom) - S!!.'08oc)o0ao'Jl!'.!.'o"
83 h.)�ot >.:i6'hoc•, <'>oo:i�r')oh ,).:,Cl'J,)8:iACl'J:1000>. 

801!!60.::.60 bb:Jc'.)�ob (bb3c'.)�3oob) bo8d�o3<'li) - h,)U-,M<l;J0!.!.!_•1•1 ftiai'lob flicl.::, bo8cl�,):J0a h,)01>�M'b:J -
8.4 28-44.6 8-o.:,.

8..5 
3.,�60.:>60 bb37J�ob (bbi)()�i)OOb) VM�ob a�a8a66o -

8.6 
�o8<>0iJOOO"l0 8M6.::.<338aoo -

(')OOiJd()ob '8abv'1>3�ob b1,<'iobbo �" bobotfl2>30�(') voo�oha'J�Ob <',i)M�rl<',O'l)<'>-6ad6r>�l'J()O(jc'>O 
2 �.::,b.::,bo.::.m:iol) 

bMOi)OM dba�o clao6<">-cloaoob b<:,1,�o'i)<'>Moob ll3a6aoo0> - �;Jt�OS!!_17)MO dOi)O,). \i.:,tlnao("I dha�•o: 
9.1 A ,l,)t'\:Jt\C'lMnolim:ioh - 50x50 8; B ,l,\fl:1,V'lt1loo\im:1nh - IOOxlOO 8; C1 ,l,)tl:Jr\M<t)()ohm:ioh - 200x200 il 

Ul)lffii)OM bl)3'J'cloM1JOO - R3;J-,60,1'Z)t1Jo haat��1<ryn 07)'1ls.:.'3,) - 743.7 (\<11rl/a; �-):13,)fiOS!!_•(),) O()<-•'(l[JOO - 236.S
9.2 ,\Cl'id/8; cnhtl'ins!":iOO - 748.5 83. 

�1,bo6�3" - ,)s.:,>;)07)!-!!.'0.): J:JC'i'i6';')�•0 ho6i: aon - 547 l,c<'>d.13; s.:.'-)Cl17JS-!!_'0 boni:aoo - 33 �(,)cl/rt;
{')ai]nf'>l!!_'M?JO';'JMO - 2 hof,�o; jo80�1c<'Jo O(Jt!!oi.JbOS!!_'tYJOnh i:').:,b.:,'bs.:,>a<1iobO'l:JO b - 20 hof.�o:

9.3 ,l:Jf)il'H'J)\t1l.:,<r1n'?l!.!."II '8abV,'<'.l\!'IOU,)a>aob - 7 bn6•xn �,) bb:i. 
�ooM<'>o6M<'>o'l)�o �.::, 6ad6M�Ml')O'l)(tio J3�ilaob cla�D<',DOO -
do8o'J(tio '8a�M6o�Mo1>; 
SiO2 - 57,40-61,55%; MgO - 2,66-3,65%; 
AhOJ - 15,13-17,00%; CaO - 5,27-6.00%; 
Fe2OJ - 6,00-7,59%; KiO - 2,20-2,70%: 
Fe2O - 0; Na2O - 3,70-4,103; 
TiO2 - 0,32-0,65; P20.1 - 0.20-0.34%; 
MnO - 0%; S03 - 0%. 
YJO'bOJ()tfl-8ado6oJ'Jc1JO m3obaoaoo -

6a;J6<'ls.!!_1(')�07J00 hofi'l'(,Oh rtf'J6oua8aoo: 
- ;J301b��(')'1S!_'OU b,)<133oh 8r>o7J�f'l00(Y!O rMn,) - 645-1150 .ia'iP;

;fao'/:lob�Q130�:
- R1•1<_fJ�<'1oo<rH1 vr'l6.:, - 750-1150 ,Jiy'83;
- haa�0omo \:",6" - 3,2 l)lh83;
- bo8J3003ob ll<'Js.!:'"J�O - 1,72-3,2.

l,6 ;i 'an l.i�m ao b:
- G.)ijilMOb cl<'IO�S:::.::•f')OOOH) \°f'lfi., - 622-1040 JiY'83;
- [J,,(,',o:J!-l!.';JOb 'cJ1,,C'i'iob hoo,){ryO:J!,!!?1)[)60 - 46,51 %;
- \i.PS!!.''ilm,)61n;Jcb - 18,0-22,1 %;
- �Jr'>Cl'Jo,\hr'lo.:i - 46,0-50.0 %;
- ho8oJooa (8'cltl'i,)�o) - 14,1-32,6;
- bo8('),JOOJ (ba1Jl!:'._'Cl) - 13,2-28,4;
- �,,c<'J60!J!.'(JOOb .Jlv l,J'(JO(iO;Jb(JO - 0,72-0,94;
- t1n631>0.:,adl!!:'.JM6.:> 25 (jOJ�0,)00 l'>•'..1063oh 'a;iR�iJ<'> - �·'"·)JM''io;J0O - 5,4-7,8 %.

()(fi.::,6-:i�(')3{)6cf>o'o'.)�O 'aa�c>iJ60�r>Oo 'l.3cf><1.k303oob llobi]�3om '8:)8�330.:,: 
�"!�6��0: 
- <fltl'i,,,.foo,) o-s aa. - 19,88-36,8 %;

9.4 - u1<1i,):lno-, 5-10 aa. - 10,9-18,65 %;



- 'flM<'>J(30<'> 10-20 aa. - 15.8-19,58 %;
- 'ft'i•\k�n<'> 20-40 aa. - 13.48-18,68 %;
- in(,1,),1w,,, 40-60 aa. - 5,05-28,7 %:
- 'lJM,).:loo,, 60 �,) > aa. - 4,1-6,64 %.
�

- f(lM,)J(JO<'> 0.14 8:l J.l.?<'> < - 5,4-19,6 %;
- <[!M<'>dO<><'> 0,14-o,31 an - 10,0-12,4 %;
- �1<1'1<">,Joo" o,31-0,63 aa - 15,6-19,0¾;
- 'f!M->duo<'> o,63-1,25 aa - 14,4-20,0 %;
- '{IM•'J<JO,) 1,25--2,s aa - 12,6-15.6 %;

I - C/1(,,,,.:1(30,, 2,5-5 aa - 25,4-30.o %.

.1oooa6'JM·Ml>�Ol>(30'J�O J3�33.:, �.:, 'l.l�aoaoo - 7-1;:iu,,,aS!!:'ol!!.'" .,(l'i .)Mou I 
9.5 

9.6 
l,.:,l,.:,t<lo3o�M vo1>s:::,ob37J�ol, 01>8M:J:J63oob b'(J:JMM - ti.,Wil1Jh[J(>I!.!.'(') IJ,)871'8,"'':JOII 

9.7 
�.:,8.:,6aooo10 8M61><3iJ8aoo -

ID 
b.:,l,.:,t">o3o�M vo.:,�oba'c'.J�OU 8.:,tfi.:,o300 

10.1 
Mooaj()ob �l><loaoob b.:,c<,obbo (b().:,�011) - �:J6·'�'Jc1lo do;i<'>,, 

102 
Mooad()ob '(j<'>tflO'lMOO 81>tfl.'loi)OOU 1>601>c'io'l.lol, JM66'Jteficlo - b.:,i\,)�1•1b 'IJ•'""OH'l()(I,) - 31.79 ,h. 

10.3 
8<'>�60.:,60 bba'/l�ob doi(Jom<">�o a,')tefi.:,31J6tefiaoo -

10.4 
3.:,(lj.:,!'>iJOOb 01>8Mm3�ol, 8i)O'lMs.\'O - .)..)/ry<')S!!.';)S!!.''iJMO �MO�[J<'loli au,111•1�11 

vo.:,i:::,oba'c'.JR>Ob l'l.'IM�36MMm30 811�3363o�aoo 8.:,(f)..')o[IOOU �,') .3MMo6M'b(J�O (ll'i3b7Jtfib3oob 
Jl>{)c'.Jaf'lf(Jo36ob 8ob�3om (A+B+C1+C2 �.:, P) - '{lf'IJOh 3'J�J,)b'JMO \'n�oh h,,;i,.:,�<'> 00oub30<'> 
li<'>h,,(.)0ai'll!.!.'c" V 0,)l-:,'0 U;J'JS!!.10 U ti.,b111!!.'a, O'f3M O<'>S!!_'.'>fih'b:J, 8.:,0,,oa<>o ('.i->h bol!!.''VS!!.'"<'> �-) �"8(:,Jnuu<'>'JS!!.'O 
a,)M,)o:JOOb (')()<110(}1'!00':-JS-'.:!,'0 tJl'lflnhooh fin[)(.) (1v1Jfln �•617; 1977 \-), cl,)0/>o!JOO 71;i,,�(\vfiu: 
A Jl>OiJoMc<Jo.:, - 565 1)(7). a3; 
e J1>6DoMi<>o.:, - 1415 .:,0,. a3; 
C1 Jl>6iJoM<1io.:, - 5915 l>O'l. a3; 

105 A+B+ C1 - 7895 /)(Jl. a3.

10.6 
Ol.)68�330 l,.:,l,.:,c'ioa6�(') vo.:ii:::,ob371�0 �/) 8obo Jf'l8.3M6a66ac'>ob 8.:,c1l.:,o1JOO - <nodlioc1iiJ07

.)c:!_'0 ,)(.} ,)(ryOU 

10.7 
8.'lc1l1>o3oob o.'l'h(f)�ob do(f)oO'l.)s.\'0 808.:,(f)m't)�i)Ot)OO -

10.8 
1-1?.:,3.:,(}i)OOOlO 8M61>oa8aoo -

ll 
v'o.:i�omhl>l'lo3o�MOOb <'IOO.Jd6ob �1>3"l)cl1>3i)onb Jot<lMOi)OO 

vo.:i�omb<'><1lo3o�f'JOOU (')00iJd6ob �1>8'J'a.)3aoob JO��Mot)f'l�<'loO'JC<lo 1-1?1> b.'1801(') 6ad60J71tflo .3ot'JM0360 
11.l - U..)01>!,YC'l h ,lowC:1r•J?,:Jl"'lS!!.'l'l)\O':')c1!0 w,, li1>81JJl"'l ri :1�60,1':')c1ln .)o(.i('")Q:}()O w.:i8,,,18,,:ir1<n� :io•1�no,).

vo1>�oml,.)�oc'.)6�MOOU Mooarl6ob �.:>87J'l.l1>3aoob aam<'l�O - 1-'.,'0.'I ,),)MOi)(,,7)c:!_'0 vaho. 
112 :Uf'll'.!!_•('li',Cl''l(,,n V<•11i.)h\'.'r•1c1l(•)OOb IP,) ':'I b,w1(.irn b1•1:ioob �,)n:1,)b •:i'l,C:1•;'}6:1:1s:!!_'!l('ll:l h s:!!'0/�!lh'bo,)h (!\O. 

06'l3f'l(f)81><30.) (')OOc'.Jd6ob 6M3<'1o�l>'lJOOb 'i13l,.:,b30 - U,)(),)�(•1'ha fi,)(}1>0t]O"c')�'0,) c')M.3r'io<11.'>\'JO'JS!!.'ll .'>('.i/)c,3;p 
1:1000 a,,b'cl().'>000. g_i,,<17.l'll,,3::iooh �<'>\"tlt)0/>3�:J Q_),) �,)b(.17JS!!_•t)OOb 'i11J8!.!!o''l8 h.,�n(.)1•1,) 'lliJ�oLJli r1ooa.:lonb 

11.3 lf'ir'l. 11•10;1;\8,,.

12 
Vo1>�00'l b1>1'lf>iJO�MOO h f')OO/JdOo b b1>06t106c'JM-oiJl'l�<'lo07.J(f)O 3otflMOi)OO b 3o'hJl>�'J<1lO 'ili)'{jl>b;JO.:> 

yo<'>S:::,OO'lU.)(f)oiJO�f'JOOU <'IOOi)j(':>ob 8Mf(J'lJ<'l�(')o0<'> - '{lf'lJOh 3':Jl-!�\J1>6';:)c1JO \01!,)llh h.,O,)�(•) a�i)O,)�.JMOU 
\'>(;,)3,,hiJOIOh 3';)1.(!.'.J<'>6\10 '\,ao,,6'b1J (ooli. holl,,c;,�•a - 2155 8), r .)c1iaf'1,,�0a6 ti \'. .:>

1
Ja[JOIOC!_'ll ,1r16·Jbou

\'°3"'<,,i"Joh hb:J7JS!!.'h- '/J:Jl'1�<"1on u,,ab(,1am7J$.!!:'0 /Ji! h,11') 'bonno li<">.'>, c1ir>rl$.!!:•O Ii g:,,, hi()oc:!_'('!0,) �,),)b�•l"liJOOUJ -
12.1 35--400-o,). 

Vo,)��.>OO'l b.:>C"loiJO�(')OOb MOOiJdOob s.\'I> 3o8�i)Ol>tfli) 6ac(io()Mi'ioob b1>06tJ06i'IM-oi){')�("')oO'J<1lO .)otflMOiJOOU 
UO�O'l'c'.)�OU J.'>6iJe>MMO.) - 1.i.)06ao60r•1-0ar,S!."!_•<•,007.1(.io ,lo(.w,oaoo h \io0m7J�oh flo b;J,!!;JOO'> \),)(),)�(') 

122 flo:i,l':l01a6:10.'> II (h,,'8•1,)c::_>f'l linc1lm�11!.!•oh) ,1c:c');1;>,1•,�o.)h. 
V O<'>S:::,0(7) lJ1>(f)oiJO�MOO lJ MOOiJdOob �.:, 8o81-1?ao.:it<i3 Oi.JtefioO(')c<,oob <'.)/)<'ll-l?06.:>80J�O bo()7poo,) 
(81-1?06.:,tfli)i'.)�O tl3o'll.:,.-b�3'ilob 'ila8mb3a3.:i'ilo 6.:,.)otf>3ool, i)tf>M'l>M; Jo�o3M6'llo V 1>f(J8M rl360�0 �.:,c1>oo 

123 1>,1':18':'ll!!'.:>(iO.) �.:, bba.'>) - bct'),,<'>oll.!:•�·1<->o". 
v 01>s:::,om b.:,tf>oiJO�(')OO b MooiJrl('!)ob iJrlhJ�'l)l>l")l>(jOO h .lc()M<3iJb'ao 8M l,.:,�Ml-1?6.)�0 !'>i)l"'l�061>80JJ(IJO 

12.4 ?,1>(1JO'l':')l!!','16t]OO - 8MU,)S!!.'l"'ll!,)b;j�O .)� ,)(ryf)\i 

o3M�06o80J'l)�O o.:i<'im7.1�303oob 'lla8m b3a3.:i 'llo a.:>8.:i�o6b.)�1)01J�O s:::,M6obdoiJOiJOOb �.:,bob31> - ,,(.) 

12.5 b.'>;\ol"'iM:Job 



�.:>UJ36aoo �.-, �(!J!'l8a6�.-,GODOO -
I. 1"100:JJ()O all? a<'>,,0 a"1i.'> 1i 6o6M\'8o6�ob

l�D00C)M0o., 'b;:, (Bfl�ol!!,'t'l ,);:,n<l'>'tj;Jflo.:>'ha); 
3·Jfiooo,lc1�n()a()o h hl'l'[!• �Jl'IJ,)b 8nfl!,!_':J0,�<1>[) 

2. l),)Obi]o6(.)M·o:JM�(•loO'J<1>0 Jo<-w>o:.,oob bnc1lo17J!!.!_'11 b
(b,,'R•;p!!.!_'l') lm<-im71�ob) J<'>6:JoMcl'!o,,h;

ilo ha�aooo h.,o.,f.!!P'l 8o;JJ'Jo>3fiao.-, II 

3. b,,o,,�Mh �->8\'.J 1l03ao,) ()61!_1,) 8Mhl'.!;'ah .l:w:i,,6,, ·ao 3t"l,ifl:.,Qtn b,)3ow1 b,:,380 h.)<JJan h flo�ao·Jl!.!_'fl
6aJ6<>J'JflO 'Jh.:>'fjt<'l01b1"laooh vahaoou.:> l.l!-> fir'l<1>fl;ioou �·'OiJOITT;

4. �· (h)�(l b:J';'JS!!.'0 b 3r'l,)M:HJO<'> 716�,) ().-,6bM0(J0:JS!!.'s:!?i)b \Ob.'IU\.:>c1i hcl:Jll?c.')()6fl�(J ro ... ,J.!!O(J) 

l)_.,r:,�()01!.!_•f"lOOU �,,a•,flb3nooh ,lt1lMiJJ6nh 8oba�aom;
5. \1h)1,!.'0fnb,)c1ioa2'�c•1ooh �nc-wfi'booli 0..,<Jaa,,a�;i .:>�nohdh'JS!!.'0 h.:>JOO>bo ·�16!.\.',) 7:li]m,,6has:t>ab

,)�j\ll�(•)(,(1')()3 m3omrl8,,<1>maa!!.!.'(")O,)b(ll.)h:
6. flomomao·.11!!.'0 <,,a,J1•13a6!.\.'•'c3oob (.l'J6d()o 3, 4 I!?•' 5) i),W>3,)l!:'._'O by ob:JOflOl, b,,l!!,'O( i;i6'bm•1

('l<'>oado'ha o6ai1'>6•zi�o n,,b.>s:!!_101) a(''),),,,3ao,, ,:,(I'') 0,,flr'IOV 3(.1:J h .,(<ih307Jl!!_'O \\i)l'>�oh,,iloJ'J<-in
U.6 hnt�7l•'(·lno h 0,,71,�<->:ih:i?.h, h

13 
30(')�(')2,0'lJ(liO 06'l3Mi'i8.-,ooob 8M8'h.-,l!?aoob.:,h 2,�('):,a6aow�o 'l3M6�'lJlliO I!?.:, oa!l!?3't]t1iO 8.:,b.-,�.-, 

3WJ�M30'lJi'lO .:,62,.:>(lioclob (.'16 Vo36ob) .:i3(}Mllio (.:i3()(')(1iaoo) - <'>[](�(•1rfi:100: 
13.1 ll. .,r:i h:il>o,l:i, �- W,�6:J!,!!10.:> . 

132 
.:i62,.-,(lioclob 'il�o(J60u (l).:,8Moaaou) .:,�eio�o (l).:,8M8oa8�MO-l) I!?" va�o - ,,lh)�o�ll'l!!.!_'(')on.:i" • 1911 r

133 
.-,62,.-,(lio'ilob 'l3M61!?-nllio (b.'IOOO�OM(7)1)JM) 063a6{').:,�':J�O Ni - N•l4607 

'aam.)6b8ao'lJS!!?O<'>, 

b.:,b.:,t1lo(JO�M Vo.:>s:!?OhiJ':JS!!?Ob 8.:,c(im3ob 

l!?D.).-,(f'i{').:,3a66o b 7.)'ij(ljM bo 
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bbo3 b0bo�89ocn(Y) d(Y)6ooob o(Y)<"!36-v� b000066<"!00 006bobo�3o�ow oo8<"!b-V�o O)d3060 
24.12.20199. N222/9625, 25.12.20199. N222/9662, 25.12.20199. N,22/9647 wo 25.12.20199- N,22/9648 
9o(Y)o�ooob .3ob()bow, 3006<"10000>, ti1(Y!8 oa 008mb303000 O>() bbo.3 900�ob 06><"136-v� boo3066<"1b 
8o'clo6009<"!60�ow 80on600 90MO�OOOO 300>30�ob90600-v�o bod8006(Y!oob00)3ob 3o0unb �oun6'cloo, 
bod06>0)3o�<"lb 0o6Jo8<"!b wou3obo wo b<"!q:i�ob 80-vM60<"!oob bo8o6ob661<"!b O)o6b8<"!oob 008mb303000, 
bbo.3 bobo�89ocn(Y! d<"l6ooob [)M(Y!36-v�o boo3066<"1, 0>03obo J<"!8.3m�o6uoob qJoMo�oooo, ,){Y) o6Job 
906oo�aw:Joo mdso6b 8006> 'clo8<"!bbo6oo-v� J<"l(Y)Db.3<"!6wn6uoooo woba'Z.l�o boJombo 306b<"!6>0on�wnb 
a(Y!aanwo Jo6<"!68wno�(Y!OOb onboooaobow, oaawnoo <lOM<"!OOOOO>: 

- �oua6'cloob 8q:i�<"!OlJ�ob 8006> 30oun80 mo6b8<"!oo, bbo.3 - bobo�89ocn<"I d<"l6noob lJM<"!36-v�o
boo3066<"!b 8on6J bo�ouo6'clo<"! 8090b 60J3amob 0o6006>33ob/boM0lJO�<"!oob 'V'll�noom 3owoun8ob 
008mb3n3000; 

- �oun6'cloob acn�<"!Ol)�O a(Y!ao�odnnob ,)(,} on-v'cl�-vwo3b bo�oun6'clo(Y! 8090b 60J3l)0>'cll)
3owoow3o�noob -vcn�noob; 

- bo�ouo6'clo<"! (Y!oond6ob 8o8wnooMlJ 6l)(Y)ol8)<"!6Joob 30bb3obooob on8mb3n3000, �oun6'cloob
aq:i�<"!OO�O ,)(,} oo-v'cl�-vwo3b 0�6006-v�o 6lJMOl8)(Y!MOOb aoboJ()O)(Y)ob bn�on.36J-v�ooo0> 
306bo'cl�3M(l�O b0J(Y]o306o'clno(Y! 3o6J(Y!Ol)OOb onb6(1�l)OOb -v'cl6(1630�8<"1'8ob. 

08 .3o6<"!oooob wo6J�303ob (oa-vb6J'Z.l�Oo�<"!oob) 008mb303000 �oun6'clno noo0>3�no0 
o-vuo�non�o O)o6b8<"!oob 306>non 3ouna-v�ow. 

bboJ-b0b3�860<23(Y) J(Y)63oob 3tr,(Y)36J�O 
b00a36(')(Y)b 0)038jep(Y)80(>)3 



b �a��ooaa�(X) 
6o6M\j8o6q>ob �6oooa��o��ob 8QMO� 

N 104/15 104-15-2-202001101418
1O/O112020 �1 11111111111111111111111111111111111 11111111 111111111111 111111111111 1111111111111111111 

md3060 2019 \)�ob 20 Q?OJoBl'>Mob #22/9894 V:JMO�ob .3.::.b�b.::.w, M(")Bo�oG obol'>.::. 

606(")\,)Bo6wob a�6oGo.3.::.�oooooo, b("}'l3. 'l3("}3.::,b aoawol'>.::.Mo O:JMOO("}MO.::.<t'.>o 3��3.::,6�M() 
\,)oQ?ob B("}b.::,.3("}30!'>�.::,Q? b.::.b.::.Mo00�(") \,)o.::.1:2obo��ob B(")0(")3ol'>ob �oGo6<t:>oob 0.::.Go8.::.b, 

0.::.G6(")l'>ol'>m, M(")a 606("}\,)aowob 8�6oGo.3.::.�ooooob 8oMo.::. \,)ofo.::.1:28wo2io .::,(V) .::.Mob md306b 
aooM .::.1:26oo6�� O:JMOO(")MO.::.<t'.>o b.::.b.::.M2):JO�(") \,)o.::.1:2oh:m�ob .::.a(")1:2ooob �0(3:J6<t'.>oob 

2i.::.00Bob.::. . 

.::.6o3.)<'l(p 8Mb<"Jm6 

J.8£_�
8';'.'j6oooJ.::,�ooX)ou ao'i,;;;' 
6o6<"J\7806cgolJ 8';'.'J6oooJ.)<:::10006ob 80(<)0.) 
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45 
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5.1 

52 

5.3 

5.4 

6.1 

61 

63 

1 

7.1 

8.'16do�o b.'lba�8vo'BM b.'l'b�3<'\0�116 / 'b�3ob b11611.3o<'\('} 'bM�0�.'16 - .)�;J8,)6LJC,) 5 ,18-h I .)l!_'[J•b6u<'>,) 
20 8-b 

� X y 

1 373682 2924 4608907,7209 
2 373827,4426 4608010 8900 
3 373830 6903 4609032 7527 
4 373919,8830 4609060,2742 
6 373953,9383 4609036 4236 
6 374239,8749 4808936 4931 
7 3745348461 4608967 1906 
8 374438,5167 4608798 3019 
9 37 4617 ,8626 4608607,9924 

10 374482,8378 4608399,2672 
11 374181,0370 4608391 8819 
12 373895 0634 4808209,2711 
13 373686 3866 4608288 0009 
14 373613 6007 4608385 5819 
16 373604,8701 4608487,5801 
16 373602 0997 4808603 1167 
17 373666 1633 4608601,1773 
18 373667 0972 4608721 0638 
19 373681,0112 4608720,9763 i 
20 373681,3391 4808772, 1241 i 
21 373661 4978 4608779 2399 
22 373678 6791 4608869 1023 

$: 651 510 l'l,8 ' 

WGS 1984 

J�o811(1l_)'l)i'!O .'3o�MOiJOO - J(')fioo6a6o·J00, .10;ir:iob ls->'ll7.1,)S!:'_'t'I 'f s.z,07.100 l�LJ8Jar1067.11"',.-, + 4,0-7f 1C. 
,)C\u••�•O(�'JMO �.:,6,)1!;_•0 6:fl.'l:Jl"l,)l�7Jl"'l,) -20-26°, O,)�hoa,)S!:'_'()00 + 25,9-33° lh':>'87ps.::_•(•) y!!:'_'O'J(,io
b.:>s:('' 'I' Ollb 0,Wl� 6!')0,r400-816,6 aa. lh)O ,)R'.l'I 1'1!!.'0';')00 'll•)�!,fl• oorno bofi bl�' 60-80%. 

6ad6M6oJ'l)<'lO �l)�l)OM61JOII - fle3of>:.i (P3d·)h0<'>6ob 6,W)�,) hnbt�1)8.'l, ,,!,)l"'i,�-o,l"'w,)S!!_'t)CflOh fi,'>1YJt,,) 'lw>fi.'>, 
b,)8bc4,, cno · ''bMfi.:,, .:,li.'loficl-)-tJ/601?.!_>olmh !), · (Y)c:'Jo. 



oa<">�Mo01.J(l)o i)o1)0'J�DO.) M.)O(•>fioh oiJl'>5!!:'f'll'JU7.IM <>oiJO'JS!:!!iJ0,)'80 flf'lh,)\'-'O�iJMO,J6: u,\Mu�·J�'O,,l,).�1Jf"ll.�a6�·1Mn, 61J<'lo;J67J"1n_ �0 il;)f'1C11hiJ7.l�l() hnh(>afloh 6.)�'Dda<'>o.
hvJ.\.',\ (pi<i(fZJS!:!_'0 6,)IJ.'..'adaon \°,)1'1/J(•)�oafin�(h): ,jCH\/3000(1), {>';'.J'lJc.l<'illm, (._�';'J'/j('IOMl)Jflonoocn., �•.,,lMM'lJ000{'.)iJ0()(1l. 

'il7p �·) �,11�,) .l,)�/)l'>O[lfin - 6';'.J'll:J()OO), ("fJ'lJr'>OMJiJfio;ioom, ,)O�LJ'11o{);ioom, Jc'lc1!'/10(,1oo;io11m.
(J)(l h:1000>' d:.10 ',bd3a;\ocn. 

'bal-l?•' 80l">(rn6-,JaiJ!.!.'.) JS?.:.•O(•>uafio (joll,,o>nooh x:aao,,) - 1'!!'<>3'.')(,Jo �-' 6'J'/liJ(>OU i'i<-iiJ.:JfloiJ60(n, 
S!_l('>�a<-rn()anol> 3.,fiyia6aoom. 

ba6r)3,)67)MO �•'> l1.,fi6fY>h·J,)3,),)6\1<-10 b,)M(ll()S!!.'iJ�O - lJ,'.)Y!1')(11(,1oiJFio;ion i101\laoooh �o6't.ai'ioo,.
'1l7p ;Jf'>(iiJ60 - r'>7.l'lw<'>om, (��'J'{jP)OC:l(Jjllovoo(J'), lla(.iMl!.'..'iJOOOI, �,)00()()00(11, <fJO(')!,!::_•OO);)<'>OO'l,

.-,6Q?:J'11o()<'>·J.\.'<>(JOr);)0001 S!,',) bl:,3. 
'1,:iw,, flo<'l(J[Jfi-.ll!!_•OP1(3iJ60 - ,)Mfl>�l"M';'J�•n �-,nol�iJ",om. 00(')!,!::_10CTl;)nOm, <'>.:>'h,)�6.J<>noi s) !.!!·' 

37)S?.!_\j.:>6'c')(,IO yo�:J<'l011>.
flac•111>b;.r,1S?.:.•O hoh();1a,) - ,)hl,l?i)'ho6(')·0,) '\1,)S!:!.'<'.)i)OOO), ibht1'7)MO 0,)1h,)S!:!.'fli)OOITI, �l'll!!_):J(.JO(J:)0001,) I!!•' 

,___7_1_-----1_1...,_!<io1_171.,_<-i_-.,�-.13n71fi-g,iag;:,•,•,a•i','l�111 h,)g;,•Q;!.�oom .. 

.s 

8.1 

81 

8.3 

8.4 

85 

8.6 

2 

9.1 

91 

9.3 

(')OOi)d�olJ o/Jf'l�MoO(JMO .'3M'h0(30.) 

o/)M�Moo�t<io .'>o/)0��.JO.'> - lJM�iJ?,"h U,\O,)�(Y) ·'o:JO';'J!,!::_'0,) :rJ�.J-'h7JMO \"l!;'i)OOh,)i\•'6, ll.)cn daiJ'll 
r,,)OS?.!.',)M(\7.J�O .,fi!,!W 'hn()l''l•O,,'h.)S!!_'()Oh.'>(\')h I!!•' !!.?il�'7.J30MGol.h)o,)h, M('1aa�oo '{ldh).Jb ,)(,w,\\.'·,�d6�lS!!.' 
vaao..,h. 

a·JS?.!.',J->07)�1 ,·o�;ii\li.) !,!!,) .,6�v'110(:)P>·O,)'lt,,S!!_'t)aoh '8r'l0ob 'l,«'lo,)0 S?.!.'ofi'hai\nb b.:,boO>.),) o.'>fi1!!_',,�:J<> 7
)�0 

o<>OlO hao�'J!,!::_'0 :1'711!!.' ,j,\h7.)MO yo�;1no - 3�'1!!.'J,)h7
J(.Jn ,1(/JM�.tc'.ldl�cl()() h rl;w�o l-l?,)6,)(��H",30 h O')ill'>'/}OQ';')l-'.!_•o 

�,) J�>oac<i iJM<'J'11nc<iao711!!_10 fi.,<1>f1i)fijJOO. 'b;iflpJm .-,i::_,6o1lfi·;-i�n J)fi;ioo m,,t<io!.!_'�iJO,) 'ba�•' .11!!:'01'l({;JO·j33�., 
nar101 b:J�s;!!>O ,)U,\JOOI. 

:J'i')R\Pfi'J<-io \'.'Ol!!;JOO <)l')h�Jbnh h,,bOl)h).'> c'),,hl!!_•.'>oJO';'JS!!_IO, M('la�oli hn3d1!!_1,)3<-1a (3i.Jh\')•'l!!.''.'Jt<i 
6,,,oS!!_''ilo 120 3-h ,)!,)�)O;)Oli. ,l:J00'{j::J<1inao'h iJ /j"JS!!.' cl•'fi7JMO yOl!_)i)OO nlW>S!!_'i)◊O,)G. 

fli<J�Ol!!_'l'li)IDO�.>h 1>..-,ilh0aomh..-,.ia6 ro�i)60 o·W�>rnJS?.!.'il"'<'JR'lh) 800-830 11;:i()<"i'ba, h1·1s.:.:_•c•J 
,)�fl1•ih,,:iR"amnl!!,)li l.!_l,)b.,:il!!:'amoh.)Jafi - 1200-1220 n-a�a -
,lae)0c,.,00,)'{lo-._1R'•'�• '\!01,l.':J;,,O y',,(,ifl1••�oa601!!,>0,) .,fi�LJ'l,nc'.)1•1-0,)'h,,�(�';)(.JO .,fi 0,)'b.'>S?.!.'t)'ZJ(,lO 
oall,)l!!i\c'.)61!!_'f'lnnb '{ll'l<fl0,)00 a·J�.l•)OJMO .:J.>6nm, �)f'>ilt)l!!.1h,,o ,);j3ll Jf"l(>)'{J00'Jl!!_•O llc')c<'J7.1,16'J(,),). 

cl,w•'w,h,)1'1.)0';'jl!,!.'•'IJ.' \?o�a<'>o 'll:J��;JO,) ;j7J�'J<>6'Jt<io 'll:J0'fJS!).,'Oh '{l('l(,io,,60 .,61l:'a'bo(")IY)-
O,)'h..,S?.!.'()1)<>0h 6.,l�Jbaoob,)0,)fi 5-40 cl8. �n,)3M'>(i)oh - �w1C:1�oh,) �,) 3'c'.JS?.!.',Pfi7J(i'>o 
i\1'lilo;:iool1.)<'.,,)6, 0f"liliJS?.!.'01,) �n<>8al')t<io 30 h3-8�a .,�f a3h. Jo<1iom,)�,)� 10-30 brl-11�::J 8a(,JiJJf'lob. 
o:Jb:J�[JO,) 1•11"io '?3:J(,)oh 37l�J-'6';')(,i(I \ OQ?;J<'>n. b,)(3(.JohyJi)MO l'.l,),., \ 001.)�0 U,)bi)bb:J"M<\JOO. ,)s.:,ilio'i:lfi�]s:!!_lO 
b,)bahh;i,w11\.1<'>0 'l1-z1 h()<>� 0')6h.-, 'h�:Jl'li';'J� l>oaMO('Joff1n3 c\•'f,.:,y'o�>:JO,)U .:,(,) adaaa�:J0<>0[Jc\,). (•)(,10:JiJ 

'!l:1(,iob VOl!>:JOO b,,(,io hbf'Jo(,ioao ll0fi!l!lb:IOS!!:1:J00()) ,)M i',.'>OUh:J,)�ILl':J?.,, :10mrl,)fiamoh.,?),)h. 

a->l!/60.:,60 bbi)'J�Ob (bb37.l�.JOOb) c'J->at4ioiJ�i)O.) (8o8.)t4](1)i)00(7) I!/.) l!/.'>d.:>63ooa,) -
,a:ii\nh l'),);l{,)({:l!,!::_',10,) �n3nt')n<-iao•:'1C!»O,:, b,)i!!>Of��,6'hoM Mon:i;lc"loh .l,,(,},)8:i()c<i:1i\oo,. 
a.)�60.:>60 bbi)"c'.J�ob (bbiJ7J�i)oob) bo8d�.);Jt4ii) - bofld!,!::_1,);J"'>a b.� 'll·;J,)!!!_wi� '8a,,�0afih: 
A .J,)f):l?i('l(,)(l.')'ao - 35 a, 8 ,l.'>r):Ji',l')(,io.-, cln - 45 a. C 1 .l,)f):ln!'I(,}(),) 00 - 28 8 

MOOi)M',olJ 'a3bv.-,a�ob b.:,(liobbo I!/-> li.:>lJ.)t<Jo1)0�(') vo.)�ob371�ob <'iW>�MoO"c'.J(l)•6ad6M�MoO(JeflO 
l:P.'> b.:> lJO,)O'I :)0.'>

b.'>d01JOM dba�o dao6.'>-doaoob l.!6.'>l!/07JeflMOOb 63a6aona, - �a6•'1!!.'',1i<'>o do30.,. 
h,,clu;101'1 rlha!,!::_•O: 
A ,Pt�ao1v1(,Jo,) - 100 X I 00 H; 
s J·'t�ao<...,<-10,) - 200 x 200 a;

C 1 .J,)f'l:li\f"l(,)o,) - 400 X 400 a.

�.)O(')l"l.'>0M�07Js:!!_l0 I!/-> Oatl6M�Mc'J07JeflO Ja�aaob 1la�a3aoo -
do8071�0 7la�oa6o�MO."> - (%);,)a(')('/)Mt')M.)'lJO'JI!!_',)�, 3'Jl!!_'J.)h';'jMl1 \O�,> ';?,,(,Jfl(')ll_ll');Jhli ,)fi�a'bn()­
o,,'h<>!,!::_'(�7J�l0 aa�oa6o�MOnh 37JS?.!.',1·'6';']Cf> ;l,)6h, ,,d3h ,)M0'l}o(,'171!!!_10 hl)(.)�•1,16";:J(,'J,). oo(>)o(7),)�0 11,)h,) 
rl:J�oa<'>,) ()�lf'J<._�0(•),)•v�o BoGobi)?i';'.)00 603<nOj)� (JOOlh)o,)6. 

o(l).:>fi7J�M81J6(1)n1.J�O 'llal!/o1J60�MO.'>: 
- �1(,i,);joo,) 0-5 aa - 39,6-54,5 ¾;
- v1(,1,)Joo,, 5-10 38 - 191-70,5 %;

L�9.:.,:,4:,__...J.__-_.IJ.:..Yl0:.:.,):u_u,�('lc:..:.O:.:.•' ...:l:,:::0..::•2:.:.:.0...:ll:.:.:.ll:.__-__:.:12:.:...,4-:...5::..:0::..::.0::__:'¼.::.!o;;___ ________________________ _ 



9.S 

9.6 

9.7 

lQ 

10.1 

101 

103 

lOA 

10.S 

10.6 

10.7 

10.8 

ll 

ILi 

111 

113 

.l2 

12.1 

- <nt<i,)dcio..') 20.40 irn - 3,1-2&,s %:
- 'fJ('ry,)doo,, >40 88 - 1,5-13,0 %.

rln8o'i'Jcfio 11Dl!,><'>iJ60�MO..') (%): 
Si02 - 48,32-53,50; AbOJ - 14,78-21,77; Fe20J - 9,65-11,87; 
CaO - 3.75-7,75; MgO - 2.26-4,82; S03 - 0,10-0.78; 
K20 + Na20- 1,80-4,34; 
{!_),,li,)J,)c:i0u;,o 0.,h·;:ii<iu;,oh,,h - 1.65-7,11; 

cno'\mJ7.1rl'l-8arlo60J7JMO m3obaoaoo: 
- Jaooob.:, s:!_),) i.:_>MM�Oh (h,)M .'.).'.)OU) a .. ,O'.'JS!!?f')OO<J>O v••)b.) 8'<lcl'l,)I!!,' 8�0(')8,)MLJM<'>,,'r'ln - 860-970 Jof83;
- .13n'<loh arl(J'Jl!!,'(')000)0 \f')b.:, - 2,57-2,61 lV'h83:
- dao'iloh i'l<'>(J'JS!.!..''')000111 v-,,,!i,) y3c<!,);Jnogoom:

'{Jr,°1,,Joo,) - 0-12 88. - 840-1000 Jom ;
- I 2-5 0 HH - 630-780 JofBl, , . ( ) 

- 0,0-5,0 88. - 790-950 ,12/8\
- 6,);J.)MOh i'lr•J(ftJS!!?MOomn yMI>,, - 580-790 J<.yhcl3;
- 1:,•1•1M!!_1oh horl(�Jnc3a - 5,4-19,4 Jofhil2;
- �,)1')001!!?:JOOh Jl'>iJ'flOnoa6(�fl - 0,47-1,00 ,1ofhfl2;
- hO(jc>M0.'.)1!!,'[Ji)t'>O - 40,0-53.0 %;
- ,a,,l!!.'cl1Y1c,60>Jfl., - 11,0-32,0 %;
- jJOba.)o,)3cll!!,'(JM<>.:, 15 (30JS!.!.,'Oc>b0 l)..')uo63ob oa8�i'J••1fl - 2,0-12,2 %.
- c_1cv,(,i !,!!11h 81'1({'.')l!.!.'<')OOOH) \Plb,) - 120-1,64 ofl>8-\
- 9l(')(,)()..')6(v,<',,) - 69 ;2-77 ,9 %.
�Oc>OD6'i'Jct'i-�.:.l!_)0,')(307.ll!!?O Ja�na.:. s:!.',) 7lDl!,>DoDilm - ,Jabf .'>31!!.'nl!.!_•n ,,M ,)Moh 

b.::.boct'iono�(') �0,')s::?Ob1J'i'Jl!!?Ob 2,.::.8MlJD6aoob bcnn<'>M - b.,8,J;f,()?,S!.!.,'(') u.,fl�•J°R,"''a"'o 

�08..')(')aomno 81'J6..')oa8noo -

b.::.b.::.�ono�(') io.::.�oba71�ob 8.::.<'i.'><>Doo 

Mooarl6ob �11doaoob b11i'>obbo (b(').::.$!?00) - �Jl�•)!!!;';'j<->o dnao,) 

Moomf6ob cno<'iomoo &c'J.)<)l)OOh 1>62,.:.i'>oclob JM6C)'JMOO - IM<'>,,i:!?f'lh 'i'J,)c{i(I>(')(>()..') - 5515!0 ,J2. 

8.::.1!_)601>60 bb.'.JW!�Ob do<'iom1>�0 .'31><'i.::.836<'>aoo - '{j-)MOJM60 - 551510 al. A J,)(�Jo<'>0o.) 710 - 35 n, B 

.1,)l�;m(•>c1:>o.)clo - 45 a. C1 ,Pt�:10,v10ri.)on - 2s a .
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0'>1>68�aao b11boc<ioaol!!?l'l Voo�oba'i'J�O �<'> 8obo Jl'l3.'3M61J66aoob 3.::.<'il>o.'.JOO - i:30,jhn<">ao71s:!!_'o .:,(,) 
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vo�omb.:>tfii:')i)OS?!,'MOOb MOOi);)(8,o b �i)Ol><'ltJMO.'.> �.) 6aifioc:,Mtfioob 'bMoi>�O i)�va<4>.,

8i>6dOS?!,'O b.)ba�avo'B{') b..,'b�3t\'io�i>6 I b.,fu.)oi'!(") '\,(")�O�i>6 - -1-:,:;fho:1"'· 5 ,,a.I, ,'i.:.•;Jrt'(Jil;,,, �o 
I iil-h 

N X y 

1 334907.00 4ro2497.00 
2 334782.00 4602920.00 
3 334792.00 4603000.00 
4 334892.00 4603424.00 
5 335059.00 4603734.00 I 
6 33S150.00 4603799.00 
7 335381.00 4603856.oo I 
8 33SSU.OO 4603865.00 
9 335589.00 46038S1.00 
10 335676.00 4ro3803.00 I 
11 336145.00 I 4603760,00 
u 336285.00 4603771.00 I 
13 336391.00 4603744.00 
14 336575,00 4603783.00 
15 336700.00 4603816.00 
16 336832.00 4603819.00 
17 336826.00 4603678.00 I 
18 336736.00 4603348.00 
19 336509.00 4ro3164.00-- ----

336143.00 4ro3289.00 
21 335486.00 4602668.oo I 
22 335002.00 4602329.?0 I 

s = 1,68s,4n ,n.a
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:J�M36-;,�o b<>6::J3M b�3a66Mli i'>:,30M6.:.�-;,i'>o U.'.16::J:JM UL18b.'.lb-;,iefio - h.,r➔( :l,:n ,,;v, l,;101p h, ( );J;Jl'I 
l,,,flh.� l.'/Jf'°

6atl6M60J(JlfiO �.:it<l00M630.:i - ilr \Clf11a ,!·'a,1,,l,,11•,hol, fi.w,},· h11hl );Jil '. ·'.1,.,(.1,'>-o,/\'11,.,1,!.!:;1m11h lw1h,. 
I h.,a b(.,;i,1111 :l:1:1 l,c-}fi_'.::__:2.!1,10f.,l ,-<11(11 'I!!'' _L_o_h_h_a�:1�1 _,1_•1_(._u_, 

_______________________ _,
I olJf'>�<'lo0�(\10 .:>o[IO'tj�l)OLI - l,.,,l,,.,\!IC'lh (,1,,11C•Jh11h :1a;Jl,!.!'• ''"a ·':inl-!!.'0 fi,,!,!!.•;1;la.-',o \',,(,,;1,, ,1.!.'.',afio!,!!.'•l. il ,P 

ii' ''( wr, ,•1t<1n :),tl-!!.'·',l(.'' I :r:W!.' ,,,,r,,.,, ,:if,,')('••· I \'.,(.1,l, ,,ri.,Jlfi;i?.om f,, 1-!.!'ilila7;,1., n·'"""'i1••1<t1 I,, ;1" \':w?., . I
;laaw• ' ';Jha;J.-',(.1oa11 ,l,h;J�•(> () .:J'tl''',\:1r, .,,<-.. , \':w"'•'· 2. ( )'.'l'f!•'l(\(,')a:lf11,at>11J. \';w•"·' >!.'•' 3. has.!'·' ',lh;J;it1(.10;1r1
l ) il\'P. '('l;1f-.·,•1(.'to '

C

;J()�••"'· .�u«• ;Jiji-!.!,'11 • ·,r-',o \' C 1; ,;1,,, y3,,�1<,11 ·,�• ,,(,',1, 1, ,�,�;1(,f ,i;;t).!!.' ii�' 1•1�•c, (.-.,t ,.,,h'i'Ju. ,)o(.'>;Jil�•n 
'l':r:i?iol, ;1as.!: (.1al',n<11 (.(,, , ' l!o:.!.'" ,l,(.111�0 \'.,(,1,k,l,\•;•,iJr."!-!!.'"·' r,,,,ol•>linh -:1,,(.lf,l!!';J?,h ,\• '(.1;1111 .,�,.,(.1,,­
u,<-111,,!-!!,';J()H)h ,l,·11.!.'"I' h,,ll,(.1;1"' r.,roS,!.!,>l .. , I!' •' ;I ( 1.1a(111l, h;i1•1(111l, ii·,,,, f;,,\' ll!,!!.•·;1 ... ,\';r.-Jl1lh,, I.!.'•' ,,l,,,S,!.!,'-
l.!.'•'i\.,I, ' il1•1(wh . . ,I {"'1-!!.';J;lt»,' l111,l,l�:-';J(.1;1 4000 il-h •'l!.,'\'aat., il,,.,,;111 ,·1'•:J·'!-!.' 1\al•;Jl.!.'il;,.,. .,,,�·-''(jt'l(,1il.,( I" ;JI-!!.'' I r,l.!.';J l,n( J ,•1f.'in I-!!.' -;101. ,.,., r,','.1;1Fi;i,'>, t, ii I i\•'r;';'l;Jfi:Jfll I l.!.'•'.!-':t'iJ, ,(.1;1<'>·.-11-!!.'fl,,
;1'.'Jl-!.'..',l ·'f1r•1;\;1h·:1/\'w \'a;1boh ,la;i�t,., ,jp)(.11, lw,f,n;ii'tm.,h !.!'• ii.,niu,,G :1(.1m,'I,\' ,\Moh 11 1,,f .. w>f,;1i\·:11r.:11 
h.,o,,�•(•d, (,1,·,rn• 1fi'il11 \'aa<'>oh 1,0!-!!,' ,·,�•o l,n:l,ll-!!.'•'i1(,1a 685 i-1-11.,. ·,, •• ,., \':,a/,., f.�h:l1·)l.!,',',;JhOS,!.!,"'•'
h;la!-!!.' ilh;i;1M10'ao ii., 1, .. ;Jfln ii hh;i111•.:::- \.!..' •" \':1<"11 W!'h,-n;1h•·1a,,f10 ( )'.'l\'ll'll�(,;J;lfio;1;'>w11, (, ,'l'fl'"',lao 'il,,;Ja,100 h,,
��•·· il',�'t!;Jbol, ii( infl'>;J hnHdS,!.!,'•':J(.111\, w,,1,( ,al,11rn, \!!"•"�·' 1,-.w,f'•<tJ"r:'"Ucllwl. ,l,,(.1!.!,';1:tb1111> O i 'l�l'''Mt,;i;ll•n;1?.11
\.!.'•' (J ,Wlil'"' il,,;1,,(,'JJtl;J?· l.;J I,\;'(,'> '\'l•'I" ( ;;JS,!.!,'<l, r, i)MOJ:l,f1:1111l,. h.,i',,,g_,,,,h (,',.,()PtG'ilo .,a \'aai'tob ;l,,(i:Ji>, o
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' ;'l•\(.l,\�•a?1h ,'i·'(.)a(I>, ( l ';'! 'huw1�•· ' ,', •';!Pl( 1:)1-!!.'il"' .. ,�··· ,',l,.,<-, .--.. rt;Jf1;im11J. ;l:utnh 1,.,jJl,(,,;im 't!;i(,11.!., 1,;i.
'h;JI.!.'•' \';1.1<'1,, ,,Ii,'!.!.!.'''','>" ;1(.,11,• ,la;J�" , t "· o I, \' .,tf,:J, •,, 'l,!:?,;1f1h (w,·,J!.!.:.' .l' •,il. IS,!.!,• ;i;jh Ii ool •;11,!!,•<l(.1 ;1;ib(,n •a•,
() .·m;i,\ob,, I!'•' ( )','1','j('J;>,;i[i·Ji<111 \.\'• i'/1s;1a•\r:1�•(1 ;Jau·;1,-.1a:;t1oh, H,•j(l,\;J!,!!.';1i'inh \!'•' lllOl,a,\<•h
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0, , .... r,·;1,, •11,,(.Hllf')l-l,' ,,, , ',•'·;J<->( ;;,s:.::;ii•,1\.'.!.'" . �· t');J"',)(.)-�•a�' .");J"',•)<-)n r. .. 1!.!.',J.l.. 1.i.u. • '\.'.!,' ';J ;J•'";J«'Jfl h. l!!.';1.l:J;l,o
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b,)ilb<1i;100 - l>->ill,<\·1111-.,!,:_•ilP,I,. ;tl-!.!.': IIIIIIVI. 20-60° .r.-1ml,om. 1i.,ilh(.1:1m - b,,rlht11;ir1,-,-.,s.:_1,l,,,L,,;1�•;1m vi<-1(1),, -
f,(,,S.:"'\.!.!,'f'I - l,{'11,!,•0 "lf'I-!,.!,'•'''•" \.!.!.'' u,,rn,. 3(l-7011-1 11r1.
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b.)dO::)OM dbnS!!'o dao6.)-00JOOU b6.:>�07)<4IC'>Onh fl;w6aoocn - h ,?i.,S!,ll'I 'il;ih\'·':l�"I!'..'"'
�·'◄ :a11r1t. 1!'•'\';i;)",·,I\.!.!.' '' "il'"'r;""'" l,(J• !,.!,'""!.!.'• f, w,- !.!:'• ifo,. ,1«1;1A·;1�0 \.'','11 )•'�•·:1<-,1 1  clo;1onm
199() \'J. <10;10,, fl11,IR1C)r,.,r<,;,r• ,01t•·' il;1"1.!'jJ,'," ,lli; JI-!.!.''"'"

h()·'�"" t1<-w,i'iol, 1 

j JI):!() \'
1-!.!,'•l\,\_•,'fl

A W-' B ,l•'I J;J,•1•·•c<'1ool, a ,<-1. <'>:l'\1 1Lw;111h - 200 ii !.!'•' 100-150 
t .. ,�.,, i �ll,'( Jl'1an( ,rd, '/!i)f,,, 'lt;1�•.,,io<-i'l,;i ,\,,fh 01l,!_111l,.
�-·, '"\.!.!.;. ;1, • '""·' 50- IOO a-or,,, 

a, c, ,I•' ( ia,•i•·,<-11,., - .,oo a �·' 1so-3oo a. ,
l,."11•;101• 1 1nl,(.1 1,R•iJ('10 S/,'•' 'il,•1(,•'tl;l;,.1,

1990 r\.!.!.'·'"�'-';l 
o, h<-,n�, �l;\tJ i.P\" 

U.)dO;)Of'l b,')8't]'<l,')M;)OO 1,.,,111,1(11•1 h ,;1,,, il.w,;i?,o clo:ll!..,of..,(.J/J'''(\�•·' 1926 \'1-!.!.'"l.!'•'h
h,,,\,,1,1 •I'> h;J , '>·'iJ:t••fi,1�•11, .l ;1i:!�':I<�" ,\ ,::l, .,f", ,ii 
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93 �.)b06;'1:a,') - l!..'"·' l )"':i .. , )Ill, !.!.' •' ( 1,)'/l' ''l,\'tl•'( ,,•,Ho{)ol, '.'1af•;i <'>11ll l,.,f .. ,l,L,•1 1\(.', .. a11 \,!_'•'l.,,IHt.'fll;J<'11,l,111;i11I, 
l,,,� •• 'I!.'"' 
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,,., •'•S:.',J"' ,'I�",., <fH. 'i\''l(,°)(j ,Ja(,lf, ,')!-!!'Cl, II h;, !,!,'•'(,"'•,·1s:.:_•11 l,or.-� i);,,11, •,•wf,11" :Jr,o ,1;ir13s:.:_•r•>a,,f.,,

l,o:l,ll!.!,•,';l(.111!1.,.h [,,,r;.\, :1"'" 'l-!,,')(>'."1\.!.!.' 11.Jh. L;1dr :",'Jr<'l,'l,!'- 1,1,:,,'l!..'·''"·a•' k,l,;1•·"":1;,,.,1, ,',·"'':l·'�•nli<;'oG;i;\c,111 !
hailnnnh ho,f)diJ - 1,5-2,U ii. (\•'(,'!.!.'·' �0,)(f'illl()llh,, J.!.'•' (J'i

'n!''l!,!,10,'t)'''rf(l{)OI,, liofi•� i)"ul ·'�'iJb·;i�•n,,
,,1,il;Jil 1-!.!.'"('r;.,1 i;rol, 'llilr,;1;,,.,s.:,.-r.. ,-,,r.'il"';Jil ,'1.:;;ii'i·;1s:.:_• 11,jf,,, ;i,.,r,..,s.:,:_,111r1',·Jr<11> l,ol,,} ii"'"· boh·}. ;1oli
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l!!:'.)6(')�->6(')<'>07.Ji!!:'0 �.., 6lJ.'l6c'l�(')o07.J<1JO J:Jr.!!:'Daob '1la�DMOO - h.,i',,,l-!_11'>'11;1 �"•'( )(')ilri11•1h 4 l,,,1.;i<•,t,., 
i\•'ilr'H'if"•Yl·': tn;1mr:'1,1. r,.,, ;(,ic,l;1:1;J"'>n. rarr,ri\.!_'.1 '"''\.!.'.';J<'ihoa" !-!'•' H;1.Jo r♦.,q(,ut1,...,1;1(<1{1,

w:1111(,'10 �·"·' ( )l'lilll1 1" :ia:i\.!.'.'' '•a h., ;1,wm:11.1'1 ;l,,f1;;;1l;:,()l-!.'.•:J(\fl(J► l, ,ho.,01\H:,;.i.,,, ilt•t(; ,'J>!!_1(')(\ll(IH> \'1,if,., I
.1.,:,<-1'ha ,,,.. r1, ,,;r;1(,1,•l-!.'._•(I i.•:n,,ql' ,il11( )Ii h t.., .I ,'1-'\.!.'.'I'>�• 0.63-11,,. 1,, .. 1-!.'..''" i', c'lfiai,(,1oan 1x1fif),,!;,,,;\ol, .111c:'11•t(\;J<\

'ilo
- , .,'il,•v>!!_•l'l\.!_I 1.25. ,r,•1111(.}() ,·.,,r,. 1.9K n;f,o, f.1 ,;,,., ,�.<1,,,cl';I(,, '\.!.'.'" k-1.,,n, 5-8'',,. (l':Jr.a:i.<-,t1;10 '
I 1:1G ... , r ... ,.,,. -H-45" o; Si0:-111. ·;1:,i111:J;)\.!.'.'•'1;'-., 1,_,·;1•,'1-'R''"I!.' <.)1),75'' O•tl .• F �20 · - \,_, 71. 1.51'' o. 

fi,,n<-rn h•:rnh �•o '( )f')i-lfl( I li ila�•.,(,): 1110()) I!.'•' "'·'\.!.!.'fl a. '•:i:1fiao�!.!,' aop •';lat . a,,,( r,1\.!.'.'f'l(\IHll(I \'•·•fi.,
... ,i,a<',(.1 o;i11 ( );JhO-•hl·)<',c>l .,11(.')(•1()•10 il11 - l,,,',I I .30. :l('tq'c')l.!.:.'•••(I( t<r>O \',,l .. , ,),• ;,(.i'I ,:, ;.,,,a,,,il'il(,1,,>!!_10 h -
li.,',l. 0.7 I: ,!',')C,.(,10 \'1,,h,• 2.05: u:,fio,,fw1,¾,, - ➔ i .-5-➔9.1<6° o: • iO1 - 86 J1�0 o; Fe:O; - 154'1.,.

I 
\':1r-11,I!!' ht •s.!. l,';Jh(,11,;i11h ilt·,, ;;1ie.•1·1n<1(JIIJ \'• ,r,., 1'<;1f,ac',(,ma11 ( ,,.,r,,.,,f1t•1(><1li .111t<11•1;i.;1Silo - 1.31; .,.,:,(i1't,;i

;va,,,iJ'il(ii.•l,!,!,'lll, h. il 0.' 2: .1'.·1111(/)11 \',.,f,., I .1Jl; u:,r,n,,F.1•H¾., - -t0.25-S IA I" o; SiO.: -- 8iA5" "· r e,O· -
l.:'4° o. 

:l·,,1J, I',.11(.111h '\'J;1(.m '""·'t >"':lo11o ;i.,,,; ,'II-!:.'''"'"'"'" \'c,,f,., b ,•Jhii,',(,'.,,:t', n;Jhn,,fw,�,111! .,,.(.,.,,,.,;J•'•·;i.,
IJ-1-; rl1•1q,'Jl!.::'Pl<\O(r•11 r,,,r.., .1.,;i(.1 l,:, o,,;J1,,i1';)(,"1-!:.'"" - o,-➔; J,•1111<-i11 r,,,r,., - h., il. 1.9\J: f);,r,o,,fu•,,',.,,

I 
!.!.'•'·'I..R••·•:i�•"'" 50'' o. SiO; - 85.39'' "· Fe:O· - 1.52 11 "· 

, �·"•'( )l')il(l()•lh 1 .. ,(.H,l.h1·1<',hr,a•• a.,1J;i:if,:1"•;is.!..'.'H il11)1,!.,'.'ll,,f..,�• '(J;1fi.,,'i)11 il;1ill,,\_•;Ji\ll,': il,·,c :','l!!.!.'t'16110,11 r,,,fi' 
1 

;\ ,'l•i•(,ln;111 ( 1af,1J,,f,..,;,01. ,111f.w11\;1i'.'ilo - UO: ,!,,,,: t')R''')(\omo f Pih., ,b;f1'h;1 ;, -aP1il'il(1,,l-!.'._'II l

;•O.• c t••lilnnol, - 0.70: .r:11r1(,10 ,·,.,F,., h.<a. 1.98; (i:1h11.,f)l•l(1,, - 4o.27°o; SiO, - 88.35 °o, Fe20; - 1i.,·,1. 1.40 I 
,o. 

!.!'"·'< 11'1ilo1 l''L �•!("(,111,,fw11'<,, II( ::ls.!.,'.· :1<>, 63.09 , .. 75° 0 
JOo0;)6'J�-<1,.)!,!?0.)(30'J�O Ja�aai) !,!?.) o;:i� aoaoo - '"'l )·'h ;i?i ;)!!.::'II h,,a ."1rl,,1·1;1l,oh :lol,tii.!.';JOOI. ,11,r.Uh' 
i-J.,,11.ioil,,s.!.,'.' ;Jl"lll (,),'i.!,•lll'l,,J )0',1ht'J(L' •(.) ,, !.!.' :fl.-1 ·,;i"' 16-18 i',.,i-'t. ... l,. h.,o,'I!.'''' iloa,i�1•11af;;1n,, l ,l�'.,hh l'.'·'
.l11h,, ,\,,fl,,,;1:1G·1;\., '!J:1ndl,!.'._"I;�., ';J:l"I 1

11.!.1 'Jl!••':l•'I.!' 
b.-, ti.-,11,0aol!!:'M VO<'>l!lOb()'ZJ!!!:'Oli 3i)8MtUJ6aoob b'l):J<1JM - I, ','J1)s.!!.'i")c11;1 •:11,;if;"l!.::';1<1111 .1a:1boh

' 

11<-1;1\'a:IR-', "'11, li,,o ':!'' h (':l.,;j<l',111, I. Ui.,r,, ;ii'iu Ii. h;io•;J?-ob. ho!-!.'._•ol, \':wn:,011Li. !-!. .';J<•li<•L. R':Js.<.111h l 
(',,,:J.•1•1;J;if•;J<'i, a;)i.!." ,, :oE.,,1 .. Ii',·' h.,\'il;if•�•'I!.' ). 'il;irl, :,L;J"'R':J'"' \t' ,vw,a.,, i••1;�(.,,,,w,·:11.!:.'" iJ ,I1d,;1i'l.!.:.':1•¾«: 

,\l,!.,'.'0( 1:J<-H,h11l, \,!), ... .,f,I, .'II!:.'' ,h11li ,,.-.1,,, \'�:,r;�"•'\! '· ·'i\(.1;ima:1 J.,<..'..'·'1-!.!.'!.!'0 h. <-,;i t,,,f;,d .. l ,.,1.::: 1?. ,,;111 h., ��1,, ht.;i., I 
I .1c<w11!_•'•1:k ,,1111, \',,c<,il<•1ac,,, ao. 

�.)8.)c')aoo<1>0 8f'l6.)oa8aoo -

U,)Ui)c{io:)Ol!!:'M V 0i)�OU[)7.Jl!!:'0 b 8i)<1J.'>o;)OO 

Mooa.-:J6ob •tp"1mf'lOO 3..-.i'l.)oi)OOU .-,60.'>�o'aob JMb67.J�'ao 1,,.,R'"(i;)r,·, ... ,., (•100;1,li )"" vi,,(,,n,1•11)11,'
]6884 72 ;')2 
a.)�60.-,60 libtJ'tJl!!:'Ob do<1JO(J).>l,?O J.)"1.)8J6f{}aoo !,!"), \ ,1•101111nl. 'tlilhnt. i\ hi!.'._••',',;)•'•· 

I 

i.!.'•';la;,a,,,;i<'i,,(,)a•\)�'"·' h1Jf1,jl! .. ::11fi11l, 11,,,JVHlll'> ,f'h'/!":\·;1(.1,�( :n,,h. fi.w,,l,oh �;JMdn Hnil,,«1,o,·.-il!'..'11,'
l b, if hM;Jtll-1:!,'•' h,,al.!.:.';Jfllll!-!,•,,f, f ,(,,�•!11!!,•t•t '!._-il1·1h .,;1R'il'""'" t,hj!•fl�'l'l l<h!!,•<1\.!.'.1('1·!.!,•·'" 'aR';Jm YI(,..,,' i)I :arl,,

h.,�l."'1:im - l,,,ilh/!'1;1111-.,i:_,ilt•, h.,:11-!:.' ;10,110>, 20-6011 .r:,,r, I.om. L,,i1l,r1:1m - h.,nl.(,1;1rn-.,5,!,,i1t'l h.,;w.!.·ao> ';'l(,IUI.' - j
f,(,11-!.•n ,.,,., f,(,1�•• .. s.:.:.-•·•·1-!.'•'"•" � .. "'°'"· 30.-0°....... ". hol l,u:l,I�• , (,,, .,, r .... ;,,,, J.i-. ii- o.,f, 13.81 a.l!.''J· !

vo�ohaJ!!!:'Ob �,>('l�:J6Moi'loao a.)B3:.i6ao!!!:'�O 8,3<1J.:,oaoo b i;t>.) Jt1>M2,61•1'b7J1!!:'0 t1>:)h".]<1J bailiob 
J,'>c'):J(')Mifioaooh 8ob;:i�3om (A+B+C1+C: �.., P) - Juh.-•noi\ol h.,,\,'i.!.•t•, b;1 h,,;j.,(.m•a:1R'•'1li 1 .. ,li.,h;\;Jl•�•c•1 
\ 'o.'K () hif,'ll!.::'flli I, ,1,;i�•il\'oyic·• Ii.· I-!.'._' ,r, li't,a 01"'1, I( : h;,,\, \.!"I'( )'' ,j 1 .. ( )" Ii a. ,t<,.,;\;J;\o ·.·1;iil�• ;J(',n I' •�;Jh<')(\()111:
A d·'t 1;1;•,1·,r,,.,,, - -156 .,,., , >' 
B ,!·'( )/)(',1'1(1'io,, - 2960 ,,o,. l ):
C, ,l•'o:l,'.'',r:,o., - 4566 •''"· ,'>; 

j A• B ,,( t ,l•'Ui)l\t'1(,Joi),'," - 7981 ,,,,,_ ( 1;
C ... 1 �- ' c t•)t,'.)n�- 2398 ,'),o. \ . 

l.t"·'"l"dhor-1:1i', ,11!.!.'' '·
a.-,11'>.-,o1Joob �.)'b(fi�ob do<"lo<J>.)�O 808.)c'!O')'J� ;)OQOO 

< 

- b.-,',,,�'!' ·• h YI•'(,)(')\.!.'.';)?, /Jc I :1. ,<-,,,(iil;\o l. ,\·' l,rr,��o h
il:J' ""'I.!.'!.' ;ii'>I.!.:.''' 10,, ,,(<,1,;J•'"''"'" t .. n.-�••·,I. �(•,,t,. aR'il"' f,.-, \ '"l!!'" I, '/1:,1,\' ·':JR'" h. •'i\(.1;1o•a;1 C: .!·'0;1,\«'1<-111;ii'>oh
71:1h\'.,:11.!.' 10li �.� ;l,,(J)I) �-'I!! 'I!" .,.,{,a:\• ,i(i)o :1t\'cto ·\•'!.!'•': 1:1.,fiol1 1,.,(.1,\ 'l,·1. 
�i)8.'>6iJ00(1)0 &'l6.-,oa8aoo -

----
vo.;�0(1)U.:)(',ono�r•1ooh MOO()d6o b �.)a7.1'8,)33oob JOl',MO()OO 

Vo.:)�OO'l b.:)C'1oJ0�('}00li MooadOob ��7)'<1.-,anooli .)o�C'1M!')J('}�('}()07]C'10 �,) 
li.xknM 6ad6°Jn�0

3o�Mo JOO - l,.,t,,,1-!.'l'lL t1o� 1 c<>,· • f \:W •>!!.'i '!� '>' ,·;1flli, .Jo(,'w1f\;Jf\11 h;JI-!.!' h,,: J('ry ;JI!:.'' 1,,. .,ll,\:l;,,,, ;J,,h;Jt>O h
l!!'f Jln(\'l�•t •>i'if 1'

1
•J{,H) ·;1,,1r1.,�•o;Jfi�11•11¾,, !,!'•' 

r;),'l!:.'c\·':JI ),,(-',n,,r,,.,.\,,I,. ,,(.,, 1�• ;), 11 J" ,'I\.!.'.'" 
fi,,./(.> .,�,r•, ;ifi ;io,\ i\,\h,),1tli-:'H')(l;1i1, 11 

\'a;1r'.11I .1:w,·1 ·t,;JI!."·' ,'I" I( ;;Jf, ,1(,11 I 

�NII h.\l�·"'IW �l()�I
\':t·'l-!!',', ..... ,n( 1,,(,Jo ,.J.,r;.,1;,., ,1., I 
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,•1(,1,-a;1!,?.!.'0) 'l,;1rt1 '"'· n;lflr1,•1,1,, l,;i�::l1,,;1vi:11!!'" ,lo(.i,,,i,;it., 1 ilo\'11h,!a;i7b" \'ill!!"i•nl, {!_l<\1F.11<\1<',r, l)(l1:ioh. 
.,1,, ·' I,· �•h,,, (.1• I!!'"' h.,nh of.(.w,-·, · 1•,S,!!•1•1· o • (10 �•, h,,ilo,1•1•()' • fio ·1(.rn ,{0(,,1•,tl· &t. 

yo,'>�O(Jl bo�o:JO�l'>OOU Mooad�ob �.)a'<)a-i311oob aam(")�O - �"·' l J•'><-111;,(.1·;1�•()) \' ah•1(1), iln\'11h,Ja;1'ib 
h., Hcrw1 0• HP,Fi,,cl c'I 'il;1;i(.1;1oocr>. 
l')Oll;J;I(> h;1 ,1,l"'l.!.'.'"'l'l'' ;1(.11, r, ,h,, l,\'1•,(,',,,,;i.c,1i,, i-''•' ,•1t .. ,y1(,w, '•"'il;i,,,(i !.!.'•'ll:I•'" ,') li(,1·,·1";wl.!.'.':1••1yih
�•n r fi'hn.,fi0o. 
o6'l]Mr'i3..'>(30..'> f'>OO.Jd6oh c')M.3('1&�,')'B00 ls aabo bao 1•1.\n;iJoob (J;)(.111()('1�1!,' 'l,;1
l )l'l,ll'1;1/1.,'/!ll'.'I!-?.!.'" ,',\:l,,;l;r,, l:�00() ,l ,hilt>• ;i,·;111. ;1,.,flNil·;1 ,1,,;i:,Aoh �,.,\':1;1?,,,fil.!•;J !.!.'•'
',J, il�;J(l li,� OMf'I,' ',J, �• 'l, 1•1fl01 • t nil ')l'loil'I' '• ii• iH1. 

1 1,11 ,,.(,,;,;i,',•tl!!'"•'
\!'•' l,(,1 ,'II.!.'.'; jtl• I I, 

! v'o,')�00'>1.i..'>�;;;:)O�('lOOb f'>OOD.-J6ob 3Mtfl'{3<'J�('l&0,') "'"\.!.!"'( ;J•'l,111•1 1•1?,o;i;l1 )" a�:a?.,,!"1;1 .. ,;i,1i
,l"'\.:.:'{ :n l,;1-,-h,'>!,!!' :l,'S!!'·' ;lll h !f.'ll!!'.l•'fl•;tfio ,ll!,'.1,'

( 
,. 'I h rh•l,'"i\l 'IPlll,)rl { 1;Jr'IO( ,1 •1(\io,,' b;1 I..\'•' �I' II>( :,,;1 h :11!_ 1 • 

, 111 h,,o>t 1,\11 I, ii.,(.,-� aaF.,, $.!.'' ii,-(,,, ; '•;JI. 'll'l(,'11-!_ll'lh;J;\ I.. "·'!.!.' 'O •,1111Jl.n(.1s.i:;1c'I,, ( 1;1,1r.,,,;\;1f1 .•,(.10 

1 .. , h;ic ):J!,!!_'11!-!!,' ;J'\1'\" l.'..'c<,:!·;il!!' ;11\11 h I,,, 1 ..... ,. .,h;J;i;t d., hu ·,•1(<10 ,\·'al' ,r,.,il·;1'il;1a(., :1i',o, ( 1a<-10( 1••1(i°)f)() h ,lco(.1;1
r .• ""\'o>!!_il) \..'._•,�o �,<f,· •h rl,\ t)' lllt a.'>l,o• (llH. 

vo11�00'lU.')r'ioa�(T)OOU MOODd6ob �,.') aoal:l?DO..'>�.) ()ar'io6Mr'ioob U.'>06�o6�f'l-Mf'>�(')o0'Jr'i0 
JO((iM6::JOOU bo�cnz,�ob J.)6Dc)l'l�(),') - 1•1<',0;1du"h (}i)Plll( ,1•,00., ·'6a\·)�"" ,jl,!.'.,'�IJl•1;1,,fin s.�·•' r;,,f.;ia<-i.-�':' 
,11-!.!.'!.!.'f'J;J, Go lb!,!!, R'<I 1,.,:1, )d"(;tll,,, J.!.'•' i'JR•,�(.1,'!.\,'i'l(\(1\1 ;j,-hjJi¾ocl) - H;il,,,a:J'.'11!!'" .,h.\jll h ;J':J!!!.'.l•'hf•l��ar,·,•,(.1n
"•'1-!.!.'ad:1.i-, ""· 

h,,of1,1of,(,,01-(�/l'"l-!.!.'"','1ll',')(,I<) ,111f.1,-,;\;i;�ol, l,o(.,m711!!.'01, ,loha!,!•jJOOI 1•1<'>o;i;ln11l; ( );J{,Jtl()l')(.10,) I
a,.. ·· "'' (;. ""' II ( 1,,,'iJ-• ,,�·•·• l)(,(.1111'• 1.!!'••hl ,>( • -,,.,('(,o.,h. 
vo.')�OO'lU.'l�oDO�Moob f'>OO.)j()ob �,') aoa�no,')�a 6a�o()M�ooli 0;)<'1�061180J'J�O lmc')'J.)(30.) 
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bbo.3 b.:ibn�avocnC"l dcY16nonb [)MC"l36-V� bM3n6c,C"lOO 306bobo�3[)�ow O[l8C"lbv�o md3n60 
24.12.2019f N� 22/9608 Wo 25.12.2019v. N� 22/9663 V[lMO�[lOOb 3obvbow, 3006C"lO[)Offi, M(")a na 
cln8mb3[l3oclo ID'V bbo3 vno�ob [)M(")36'Z)� bM3[)6c,(")b 8o'oo6cln\5C"l60�<>W 8006600 \)[)MO�[)OOO 
3om3o�ob\506no'Zl�o bod8n06(")oob0m3ob 30ounb �oun6'ooo, bod0Mm3[l�(")b 0<>M[l8(")b w0133obo W<> 
bC"lcn�ob 8DVM6[lC"lOou bo806obc,ti'i(")b mo6ba(")oob on8mb3n30clo, bbo.3 bobn�8vocn(") d(")6noob [)M(")36-v�o 
bM3[160("), m03obo J(")83non6uoob ez3<>M3�[)000, oM .:,6',ob \506M�awn30 md3n6b 8ontri 'o[l8(")bbn6no'Zl� 
J(")M[lb3(")6wn6unoclo wob8';'J�O bo.3om'bo 306b(")Ml30[l�WDb 8(")d8nwo Jo6(")68wno�(")oob clnb0008nboW, 
an8wn30 3o(i)(")onoom: 

- �oun6'ooob acn�C"lO[l�Ob 8oatri 3o0un80 mo6baC"lOo, bbo.3 - bo'bn�8vocn(") d(")6[lOOb [)M(")36-v�o
b003n66(")U 8on6i b.:i�oun6'oo(") 8090b 60J3nmob 306.306>33ob/boM0[lO�(")oob 'Zl<n�noom 0oW<>UD8ob 
cln8mb3n3oclo; 

- �oun6'ooob 8ez3�C"lO[l�O 8(")do�odnnob oM oavt�vwo3b b.:i�oua6'oo(") aovob 60J3[1m'on
3<>WMW0o�noob 'V<B�noob;

- bo�oun6'oo(") (")OO[ldoob 8o8wnooM[l O[lMOO(")MOOb 3obb3obnoob cln8mb3n3.:iclo, �omi6'ooob
8cn�(")O[l�O oM O[l'Z)'o�'ZJW<>3U 0�6006-v�o 6DMOO(")MOOb aaboJ'VffiM[lb 'bn�o[)JM'Z)�[lOOm 
306bo'o�3M'ZJ�O bo3Mo30c,o'oaocY1 3oM(")O[)Oob clabM'ZJ�Doob V'ilM'Z)63D�!:t(Y)ezlob. 

08 3oM(")O[)oob WoM�3n3ob (on'ZJbM'ZJ�ao�(")oob) on8mb3a3oclo �oun6'ooo 60om3�aoo 
o'ZJuo�non�o m06b8cY1oob o<>MDOD o<>un87J�<>w.

l>lloJ-llob:i�86ocn(Y) d(Y)6:iooll :JM(Y)36J�O 
lloo0:J6(')<'Jll oo.:i38fW<'J80M:J 
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53 8.>6do�o bb3.> 'l).>h�f'labo 06'lJc()<>b()c()i'.1d6'lJ<'>i'.J�O (')003d()300�.>6 -

5.4 �.>8.:,()300010 8f'l6.)(3[j8:JOO -

ti b.:,():,a(') c()ab'Jc()b300 

6.1 b.:,ba�8yo'l)f'l ():,ob 'l)f'l6�ob �<>(3'J�O ()ac()o()Mtfinaoob J-'6Dc>l'lcf)O.) '110 - ,)(,, '{Jodbo(.J�a<>,) 

62 [JtfiM36':.)�0 b.:,():,a<'> b->->M66Mb tfi3ooM6-,�7Jtfio U->6:JiJI"> U.>8b.-:,b•,�tfio - ,)(.J '[Jndho(,,1-!it:JO,) 

63 b.:,():,[)<'> �ab':.J�baoob �.:,&()3oomo 8M6<><338300 -

1 i'l.-ioM6ob ?Jaf'lJ:!!?l'll')O'c)t'>O Jr>'b0(30i> 

7.1 6ad()M60J','.J<">O �i><'ii>oM630.-:, - ,)80LJMJ,)3,J->boob 801.:,m,)'ll'i'F> "(.Ji), ,)c:>81'! b,)3c:'..' am �.:,doC"1aob 
81YJc:'.,',)b710n '\1{'!6,), M<-i:i .1,)b:irnoh f!!''l�.:,h•.1(.)0 ;1:'!,1'\w16-> 

72 <>31'l�l'loO'lJ�O <>M0':.)�30-> - 0Mw>fioh o1JMc:'.,'l'l(',Cl'J<-i .-:>otJO';'.)S!!.';J;\.-,'lln 8\'lh,) vos:::> Jf'>61JO 6[1<')0:)h'[l<"lo 
�.) :l [J!'l<Y>h37JJ!!,'O oh,)JOh 0,)S!!_'.Jdatio. 

80l')03b'Jc1iO boho;i8oh daa�.., �.:, 717),) h,)(ti3-,t")7)�o 6.:,�ad.Ji'>o rlMoo,)ah cl�. Of'>C"1oh 
b.Jt')OOU �011? fi,)yOl-!!,•b. 1.>.)::lb(l')am ,J,) b.Jo> 7lo daa�._') h.)C"18,,6•;-:i�u h,)I!:!_' :1;laon tn,)6 bcl 1v1oom..),,
0.)6S!!_',)oao 7

i�o ,J<')O.J'J<">O .1" 1<"111 'ht •16()0 h ,130 'cbd;p-mo b1">3,')G y ,')<">8c•,G.:,,j86a<'>'ho, 8br')s:!!,'<'>Q/ 0°a-
0c>JHoM('/)o h Ja�o h 'b1'>0oa(.Ju, 'JO, G'lta �" !.!:'.J�Pl\'ll!!_'lluvu,,<"w100 :J:.ia�,) h,)(.)!b(")o .,<-i ,)!.!,'Ofio'cl61JO.:>
�,') •a,J.) b.:,c:'18,>6.JS!!.'O 6.:-,1!:!_•ailLJOO (")<"1,,6ho(.Jahov�<)�,),) 0')61!!_•,)oa<>·JS!!.'0 Mc:'.,'0('i('>ua6•J<"l 6->�·c1aao'hLJ,

d:w�,) b,)(1')8,)()o <"1.,oc•16'80 �p(.Jm1'>i:!/,),'> 0•)3i<1011c:"..1il0 .1�0- S!!_'Cl(JJ('1i:?:::•MoO'i'.Jc1i->� oho6o 
do<">om.)�,)� y',)<"!3c'>�oalioi:?:::•O.) mohn<>oh. dao'cb;fac1ooh l,!!-' 8iJ(.Jo.Jr!!.'3<10h 8c•><1>noar>Oom.

'1)7),) h0(.)8,)()o b 6,)�,ldiJOO -> 'b.,8071<">,,-c'),)';_')<1'>1>-c'),)'{jO h �-) l1.,mooa-';.'Ji:!/"061')b 'l,M�7lo 
\'.:>i<lclNS-!_}(',:JbO�().'; b,,6->.lnctiM o->n b<•13,)fi-Jw1'8,,J30,)fio i;,,c:'..'adal>om, (,,r•)aS!!.';Joon h,')bO.>(JJ� :1<'>0->h 
(')l')r!!_IO(Y)';')<"iO J00J3a<'>oh '8•,p'M>:woom. 

cl·,p li.)<">8,)\57)1-!!,>0 fi.,�3d:100 (.Ji)l')<W16clo 'b�1JO'J(ry0,), 'l>[J�-> Jrl d<')6t�o6a66'.'J<">O. 
'll�p s:\'·" 'b;J�.:> u,')<">a..)6oli r ,)(ryaf'lfi.-,dfl6aoo 'lP(,HYH')!.\: ,)(l'i(h)fi 0,)3<"1<3:.J�•a<>'JS!!.'fio a�.

or,C"mh h,11•1c\,)'cln. ':J!-!.'·'"'6,•Jb hofiJ�o6oh 1'1rt103a <:1C:1m,.,'ha, o.:>o�.)h, f,MJ3,,h, ,,S!!_',)Q?%"ooh •,1<1>fi,1<'>'ba. 
oho6o v,)(,1�1'1s:!_•o[J60�0,) JM6oc:'.,'M::l,j<"1.,()ac\nm, �ctia�o '(l:.J<"rnh ()',ohaoom �., J30':J,-,.J3300<1>. bclo(.J.,� 
,bmclo oba�ao,, rl•t1rti,) 6,, b 7ln<">o b, 6._')b,lo<"ll'>;pfio \'3oilc:'..'3oob lld r!!,•,)(J{ryO ·a0a:1oo. v:wooh l1.-,()C:H1ll'l 
ho8d1-!!,>,)3ctia d.J,)�<',[Jhh 1500 8-h. 

Jl!!'Cll'l('\()67
)<1'>0, 8iJC'1(�';_')0-,)M6C)'JMO (7ln<"i.:>.Jnl> Vll[JO,)) c-;),)Of')hOh <tJl><1><'l�iJ<'>'11o, a�. oc•11ryoh 

�,)u,,a�:1mom. 7lo<"i,)job vu:10,,'llo 8obm3ob �;-,3,) b.:,bn0('>i)<>iJ�O JC'l60�Maac:i,.,6aoo ,'><">
!-!;1,)0,J;JO<">u:.10,), ,>;I .)li()oJc:'.,'Ohi)OOh: a,,,(.J\r-b:_i3ob, (),'>';_'JM,) (),)'{jOb ';'.)!J;l..)66P'lU 'hr,G.)O() 7foM,).Joh \U:.J0.)
i:?:::>O(Ol'IS!!_'l'lo07J<fl,)� ,,)(l')clc'J�oa6o�o.:> mo ho.:,6-J30 'clo->60 cl<">:.JiJOOh 8c'1(.)0i\aM6ntn. ·;1J,,fi,, hc16:

.
JS!!_'fio

'J,IOM,)()iJ ho 3.-,3(1')<33�30001 h,,l"ll:')i)Ol!:!_1 l 'lO,J6, ,l:ioo0daaoo IJ,,7)7p�(') !-!?·) "c'.J h[17l8,)M(:l3�1'13,)fiO,').
mob[J2>o rloMom,)�,,�. Ol,)0,)

0i:111(,1,l,Jfloac1S!!.'lh) rlc•>:1300>.,1-!!,•M-6,)oc'ioh'fl:J<"lo I,!!..) fi,'>(j<"!Ob'fl :JMO, 0030.-,01.)1)! 
flc,)'f n<n l�S!!.,P'>. 

clo(.J�dob \:iao.-, ll3:Jl-!!.'o•)fi (Jc:i,,6 b3M[I ho-JS!!.'·"� l')•>Q?,)•fp(,-, .. ,)1!!_'0,) ,.,l.'.!11,)00S!!.'oh 'll0a:,oo(n, iryoh
c\•):JM('! ub3->�,,hb3., 7Jo6a<'>'l,iJ 8nho ho8d1-!!,> ,)3C:ia af1(J)8,)fiam11 l>0.)n ?),)6 h b3,,3.JO"c'.JS!!.'O.:,: 7J�,,o6ri h 
hoGJr!!_•ofi'ao -
416 8ao<">O.'.'>, �,,b.)al!!'aomm o'l1cti�a<>,') 500 a-a�a, bcYJI!!'('> U,)ffiOOt1h ,)6(>0JS!!_'Ofiou li<">�O!!!'C'I '{j<"l!Yt.)'ba 
�-) ,))l'ZJ�J0'.11!!'0 ,)!-!!,•�ol, h;i3'clo, fl60'1136a!!.!.'M36,)ll! fl._')6".'.Jl!!'l'IOIJ �-> ·aa.-,�M6b 1567 8-h. 

8a<'l01 ha7Js:::>" \ ,'l<"i8Mfi,,d86a6o i:')->3C:1oal!!.' a<> .. 'jl!:!_lfin • ,rin.,fi al!.? . Ol''1Moh Q?J,1<"1Jboob U·"S!!.'diJ';.'J� 
7J<l6ao 'ha 'flt1>,,i:'>,l()(i(:l:JOo b b,,bom. c'.),,<"io?d;,,1, hc'.)a.lh !!;_I..) Ol')<"iOU !l.'a•1<">ahooh hh;p ·'1-!io<>S!!.'iJO ·ao 
d:Ja!-!!•' i:!_).) ·;1';'_),) �uc'lm ha7J�n li.)\!.!.':JJa<'>o rl:rn l,,)o,,rlaoo,')6 a�. oc'><"ioh IV !l_l,) \l 6a<-i,')1.iao1>.
l\:Jh[J(.".lOJi)<"i,)�'! obo6o .-,�·m1°"c'.J(l'}-!l_'.J�7J3°'J<"JO r 0<"131•1711•>00 h.,., �·' l-!!,'O(l)(')S!!.'l'IQ0',1cf),)� 
\ ,>(1'18c'lll!i\:.JbO!!!'bO ,,<",o,)6 J,,3,)(.)- Ja6!6.-,<"rno> �,') j30,bj3;ii\nCJ1. 

'hai:!/•) 8:.Jf'l<llb,)'�JS!!.'Oh h<'>S!!.'tlJiJ<IO o•':J(,,(3;)!!.!.':)0\'Jc:'.,10.) a�. 01M<"ioh I. ll, I!_).) ill 
oa(,J,)bao'lia, �Mhl!!;('>a<>nm nooaa "c'.)Ofi�J<>'h:J, li->ll!•)(l daiJll!•) �·' ·a•�..) aa(')(11b:.J7)1-!!,>0b yo<"i8M60Jl6;ioo. 

O'l.)6,)3a�<"w13a (,ll'>r!!_'l'IO,JbO) ,)h.\)Ob fi._')l!!'ada<>o \°,)(.Ji:IM!!!<'J3h0c:'.,'0,) al!! , oM0ou .-:,�•;:i3nr,,600-1 ll!•" 8oho

I 
rla6,,J,,�:_iiliob e,,)8P1(),,6o b ,JMfi 7

1 li;1i\nm, oah._')?.,,ao h,)� Homo oJfiJ \John ->�713c17Jc1i-,)0!'>1!!:''ZJ30"J<"l0,) 
�•OO'll'lg,'>( 'l;>,O';'}c1i..)tO ,:.,C"J81'JC0!-1.:·1601!!•60 ,)C"I0.)0 .1:16il:6,,<">:1on01 !!),) :l:in'a:ic\orn, o'll:10,w,.-,s:i_:, mob:1600'\ 

�,) 

8 M601Jd6nh Z>1Jl'l�M2,0'.l<'>o -lM'booo.:> j 

8.1 MM�M2,ov<'>o <>Mo-.i�ao" - ti.,<'>.,1!.',., .,0a<'>.Jc:'.,'0.) d::1a�•' Q!·' ,J-;p li.)(.J8.:,(.)ob ,p3ob 'r3(J(,>o mobJ<'>nh 
·a•()-> ,!<">3;100,)60 fl7JJO li.)(3(.)0 h'(l;i<">o, j.!/,)fi,>,J(/>.)i:?:::'O..)fiuc'i 7Js:::>O, \;Jt"l0�!?8,)M03S!!.'<'>3.)h() d3o'<l,\'.)33oom

rlnbv,)3r!!_'O�O 7)6fioh '{P<">o�.'ao'iln 7lcti:,300 aoa8o.)O 40-60° -o.)60 J';'.)O'•hoo>. :p(.J�hn\;

! 
808.,C"im'()�:Jtl,) 

li0�01!!'<'>-.:,�8c'> h.:,3S!!,''J<->o,,, ,) 'trn87160
I 35-55°. 

,10<11,iwoob 0,)81'> h,);J,'S!!.' h '11:J!)!,),)o(.J'ba \0<"l8M,,�l'>:)6U h.)clh �J0h)j!_>i1Pl li.)3� :.JO'l0�,)6 f>(,Jj.!/0S!!_0("1-

s:!;>,) b.:.31!:!_' ao,o 808.:,(.Jm7.1�;iooh '\11'JS!!_111 t,,) ,l�pl!!,'{'I lioo.:,fiom 2.5 8. cJ<-iaoi., ;prti�fi,) flc:',�01-!!,>M-
,)c_1c!Mh.,31!.!.'7J<">o.:,. JO(t).:J:woo b 'ual!_J,),IO<"l'ba 008r-1 b.:,;pc:'.,'n o•) '/10

7131!�•,JO'.'JS!.!.'!1.), !.!_1.)60�fi (lbO (.')J(t)O()f'>C"JO<) 
JO �.)'lj<><">'ZJS!!_'(h) ti.,7:l•zPS!!.''''Q.' - o,3 ::I-oh hoad�.,3(.)0 h 60.)Q!.)ofl<Y>. d�on<"> <>,,8r-,'tlo6�S!!.'O ;J,,6aooh 
'R<l',a JO<"lJ3vooh.)rn3ob h,) cl·;ps.!!,'M� 7la,,�<'>1J6b - 0,4 8-h hM!!!>M cnobaooh 'rl•;p'il<">aa2,o,)6o
dan 71,,J3uoo b->maob 
-0.65 3-h. 0.)!!_1 ,1->6:io7lo 6,,.)<"i.:,!-!!,'0.'}6(")0,) h,) O''h)S!!.'(') 06{\:ifi ho:it'>?.o l,,,..)

1 �0.) 6,),3(,J,)�• [160
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�-)'{jO,�hOM;Ji'i�1�•1) ,,(/) ,)Mil h. 
,l;i6Ml'l(')M..'l'["jll'u�•'I!! J0<1lJ;J;JOO (d,,60) Ji<i,,d(�O,J'cJ�·'� h.)�I),\, :Ja<5,,8(')(.-i'i3o'bfloli Go';J(iai\o :Joh'8o 

,,(Ii 'a,1n8Bf>aa"• noo 71DS-!!oiJo" c»!JOlMO \1Q"1ob r a<">n�•3..,!"ioa�1'l3,,ho H,,h,,�o h,,0.,6 S-!!c> 'l'.li]O(_l-)3h 
J·'00"� "d;i81r1fi,,h•,·1�n hh;p�.,hh3., 'hs.::•an(JMO e3hM3!.)�•;Jooh fint11>r>;iou 50 %-flS-!!,J, fio,1,,011001> 
hOQ?ll�;J ooa�i),) 
0,2-5,0 88-oh 'rl"{,)l'.>R"i'',fo. ,i,,67lo ,Jo<1li'iMfi,,()oh 0·'<1}�,) o<1l ,,<1inli ,)M(jiJ<1lO>O Joc1>3[J�•'�o ,)fi 

8[Jf'l0,,�o 8o6;i(li,,�o. 
;J.,60 ?i.:>fiobo 'l>!,'.>:JM:]6,) (l"w1,v•1(\"1n j,'.1(),) a,,,il:tOO'l.)�l(•)•(J):}(l)(ry() '!l:1<1inb [')(\")?,,)bf'J;,.:16•.'Jlln() .tn<1l��O-
a.:i�6o.:i6o bb3'J�OU 8Mi'>YJ<'l�M�O'J(f)O ci,o:io - ctM[):JMoan hh,)'�f!!>O 

a.)�6o.:i6o bb3'l)�OU (bb371�3oob) (')<l3<'>oa�aoo (3n8oMc»i)OOm �,') �odo6i)60m) - ,)0f'11l?"Jd(>'�ll!!.'' I 
�:1:ioob ?,,):JMp.�l!":JO,) S!!:•O!lot-')oc(J:io".'1C!'>Oo Uo!.!''011:lCi'bnt"'l t"'l00•1•l1l\nb .),)('0,)o:1f\<'0:1oom 
80�60060 bb;rv�ob (bbai'.J�aoob) bo8d�.:i3<fla - Mll'll!;)','J;l\�n'J�O 'Rt1loh bo8d�.:>;J"'1::J lli)Mtfill'lOli 
1 a. i,t>.,h 5 8-8(!):J 
80�60060 bba7.1�ob (bbiJ',J�Ooob) VM�ob a�aaa6(')o - ilo8,,"'1Jl1J6,) flc(J�oR'C'h)!.:,la('lh,):J�iJO)O -
40-60°, o'boa•,·160 35-55°.

�.:l8o6iJOOO>O 8M6oo:J8:JOO -

(')00c'.Jrl6ob 'llalivoa�ob bot1'iolibo �o lioli.:,t1'JMO�(') voo�oba",'.J�Ob oOM�<'li.')O'lJ<'i-6arl6M�MoO",'.Jt1'iO 
w.:,hoboM1:10-'> 

bodOiJ6M dba�o dao6o>-doa<>ob b6o�Oi'.)t11M6ob B3a6aoom - !,!.>:Jc1},)�••,'.Jc1JO doao,) clocl!:1/o(,oc<Juc'lO�,, 
'il[J.lA_C00o u,),Joao"1 dliiJl!,!_'l)(J): 

A J•'6Do<•ll"1ool>m3nli - l00-100 H; 
B J"(XJt'J!'l(\"moh11>3oh - 200-200 8; 
c, ,l,)(1)!l?J'l000UO'l:Jllh - 300-300 cl. 
bodOiJOM bo8'c'.)'B.:lMc'.JOO - mhMOl!!:';JOO !.?•' ;1oo(J0!!,'0S!!.\)OO 

�.)U06�30 - ,)�:JO'�)!,!!! oJfi., t1>oo0(T)0 �-) 6a.:J6M�!")o07J(.JO bo6i;a?,o 

�oOMClii>(}M<fl07J�O �o 6ntl6M�M(')07Jt110 J3�33ob 'iJa�i)():)00 - ,)a6(rytYJ(\(ry,)'QOV�.)� J00j3aoo 
,l"'1.:,.J6nJ'J�.'I� b,1!!_10,,, fla6,1H1•1(\")'{JO'b8oh fionfi;ioo 3.:,hilo .:,0 'ilunflll6aa.:,. 02)0 'cl�o:JO,) O>iJUl!"lO 
'{J;J<110h y3<1lo!-!!,>lb0133�M:].)hO 8,)b,)1!!:'0h.:,o"6 �,) 'ilnoo.:,ah J.:><"'>i.)�� nalkifi.,h7.1�n hb3.:>�,,hb3,, 
'h�30·�1!"in O bl'l3;JC!1:JOOU 6ntJ,)<11aob 50 %-a�a- 6o.,o0(j?H> h ho!,'l?o�a 0(33\'.!!'()0,) 0,2-5,0 Hfl..oh 
'{_l,)<1lo�:J6dO . .J.16'1!0 ,p<-i?w1G.:,6oh ipct>ll;l•' ,,I"', .,c<iob .:,"'1<3;JcflOlO Jo<"'i3:J!!.:,'•��o ,,6 flaMr).)�O 8o6a<"'>,,S!!_>O. 

J.,fio oo6ob,, 'b�3t1>ao.:, /ry(')ol'lMO �O.) 3('l�:J0CY>.)�1 \')·(T)a()')/ry0 'l33<l',oh !"l<1l?,1>6(•>?J:J6'J�O J00;ja.:,. 

dn807Jt1lO 'lla�oc'.160�(')0.'> -

Si02 - -0.2 %; '.\1g0 - 0,53 %: 
Al20, - 0,19 %; eao -
53,91 %; Fe203 - 0,58 %; 
. a20 - 0.30 %: T;02 - O,QI %: 
K20 - 0,12 % Fe02 - 0,12 % 
P205 - 0,01 %; MnO - 0,10 %; 
H20 - 0.24 %. 

'l30'hOJM-8ojo60J',jt1lO m3obaoaoo -
- fl<'1(3•.:J�M00010 vr•)h,) - 2479-2627 do'fl3; 
- 'fjlTJc<JO,)fif'lO,) - 5,77-9,55 o/o;
- f tJ•'�•'clm.,llcndfb - 0.43-0.82 %;
- hnH('),1onoh 'h�3,,<1io J'J8'cl3,)'l1;i - 675-801x !Os .).);
- �.,<11«\n!-!!,•,'.JOOU df'l(J'l}O(JO.'.Jfi6o - 0,89-0,95:
- �063.,2i,,H,l�•a(')oob Jl'),'.J'{jOOOiJ6on - 0,84-0,91.

i'i�t'>,JJ<IOb 0,)8!'> b.:>3.,�•o 'cl[J,)l:.'!M6 b - 20,82 %, hMC!1M 15-30 aa. hoh,joh �·1o�•aoob <'>.:o3!">uo,p!,!!_'o 
\J,)0;],'>�'l"ls:!.> - 10 ni . 
dO�Oc'.16',Jlfl·c'>.:l�0.)(30°n�O J3�:J3,) �,) 'Bi)�:)oiJOO - ,)(ri .)(ryOh '1:l;ib\? ,)3�•01-!!,'CJ 

boboctil)c'.10�(') voo�OU:)'l)�Ob oo8t"'l::Ja6a<>ob bY3i)cfJM - U,)6,)�(TJ'l.,J ,)(<)bao·;:i�•o 0')8.,t<->8,,t<'lOl!.!:MiJO'JS!!_'D 
('H'\'.),)r;,,,(�afi·;:iS!!.'o .int1id3aoo ·'da•'[Jt"'l'(JO�aob llt"'lo1h('l;J6i]6b (,ip)ol'>"'1(J cle>1h.:,Jo<'\WmLJi'ial-!!.'n �o�;ioob 
v,)c<J<le>J:)O,) 'llo, ,)b:):l:J (,J:1.w1<l:11ie9n(,J:10".'l�Oo 00(9,) h.)cl".'}'8.:,1'1!100 b..'l<Tl!10 h. 
�.:,&6i)OOO'l0 8M60<338i)OO -

boboctioi)O�(') yoo�OUi)i'.)�OU 3.:i<'>�oaoo 

f'JOO:J.i6ob �odoaoob b,)t1'JObbo (bt!).:,�o,)) - �()t').:,�•Jc<JO doa6,, 

MOOiJrl6ob 'iJoc'>O'lMOO 3ot'looiJOOU o6o.:><1lo'iJob JM667Jcti'l:lo - I 7)0.)hO 143150 a2 ' ll 710.:>60 20810 f!l 

a,)�60060 bba'lJ�Ob dof,omo�O .lot1'io8a6ctiaoo - ,)(,Jr'li:ti7J.J607.1�n 7lc<inh \Joilt!S!!_',,3t1>;i 83«1t1;JiYJob I a-
�-)6 5 H-lku:1 



I 10.4 

10.5 

10.6 

10.7 

10.8 

11 

11.1 

111 

113 
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12.1 

122 
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123 

12.4 

12.5 

12.6 
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13.1 

8oifiooi)60U oo8MO'liJ�OU 830'!MJ.!?O - ho(},)�l'J'\ii) 3,)<1l,)O<JOO �,)Ol3S.!!_'01'!.!,'lh) 3u<1i6o,f,)S!!_''.')(,JO �<110!!:..'a"'ob I
aaow1�()(1), 
vo.')�ob::rz1�ob c{),.)MJ.!?::J6Moc{)o30 a.')l\3a6aosr!?aoo &c{)<>o::JOOb �,.) .)c{)(")C)61'J 'h'.JS!!?O c{)::Jb'.Jc{)baoob 
J-'>()::J(')'TJc{Joa?>ob 8oba�3om (A+B+C,+C, �<> P) - oM�<>()h t,)<b(l18.-,<,io!!.!_'t'li)◊'J1!!.'<> Jo(,J,-jaob U.')(),)�Mb 
(')(,]oaa ,)(,Jh3o'c')�O 80ifi.::ionoo o(,ioob:J<'>.'> h,)j,)(.imaaS.!!.'l'lU U,)U.)l°?o,JOS!:,'C'l ro,)i::ioha"J�•ob U,)ba�·3Vo';'J1') 
0,)1!!,',)hh'b() 

'cl:.J8�300 f'l!,!;'t)hf'li'>O<n:
A Joe)i:Jof'lc1iO,) - 72 .::,o►. 8-3; 
B J,)(}tJ0t'►c1io,) - 92 ,)m. 83;
C1 J.::io00M<,io,) - 96.4 ,)en. 83; 
A+B+C1 ,1.::ir\:J?.M�o:12>0 - 260.4 .)en. 33. 
(1)o68J.!?aao b<> boc{)i'>::J<>S:!!_►f'l V ()/)�0 U::J7JS:!!_)0 �o 8obo JM83M6::J6{':)3oob 8oe'1o<'>::JOO - ,)(/) ,)(,1oh 
�-w10Auot<>:1i'l·•1(!••0. 
80!'1.')i'>t)OOU i')/)'htfl�ob dot4lo<no�o 808ocf!O'l7l�::JOiJOO -

J.!?0800300000 8f'J6/)0aaaoo -

yoo�oo,bol'li'>t)OS:!!_>Moob Mooad('!)ob �.')87J'llo31JoOb JotfJMOiJOO 

Vo-'>�OO'l bo<'i<'>::JOS:!!_)Moob MOO::Jd{':)ob 
.)ocf)Mo:100 - �,)fb,180:·Wl'{JOS!!?:JO:Jf:!!>Oo. 

�.')8'i'.) 'll1>3aoo b Jo�c'>M()l)MS:!!_►Mo07Jtf!O J.!?11 b1180,(') 6ad60J'.J(f)O 

vo-'>�O(J) u1>c{)&lJOS!!?f'IOOb MOO::Jdl)ob �<>8'.J'a<>33oob 8acnM�O - �,o,) <J,)c11oaf rZJ�O) �i:.Jho.r'l<'>oado1,:.J 
a,l'''l!!.'('l0o'Z.lc1io \l'lb,)h\°1'lc1i('l60b,) �.:, 'c')U,)'lJt<loihP'ltJ?iob �->03,)b 7J'b<-i�Jb3:J�tJl')'{3 h 
�10( :i:ifi 'bO,)h�O. 

06'l3Mifi811000 f'J003.Jl8)ob 6MJf'li')ifill'lJOOU 'll3b->bao - boOol,'\?l'l'ba f,-►l�•)(,i i)07JS!!.'0,) I:2000 8ob'l.16oool.i 
(jt•1J('l0t%'{J0�1�tl 0oao3a,>, 0.)rlr,8-.i'o,)3()oob af'lilafic')o h,)CTliJOh h.,�oi1lM,) rti)l,\,'l',;Jh C'ltlnaJ('.Jnh
o,•,.31•i0a0a,) 

VOl>�O(J) b1>cf)oiJOS:!!_)MOOU MOO::Jd6o b u<>06;,06i"IM-oiJMS:!!_)l'Ji')O'Jt'>O Jocf)(')oaoob 3o'b7JoS:!!_)7Jcf)O 'l1::J'30Ui)OO 

vo->�0(1) \i.,<'Jo30S:!!_►MOO b Mooad6ob 8f'l<'i'ljf'lS:!!_►f'l300 - li.)S!:,'0(3i]6'l,ori MooaJ6o oo8.-,(,i3,)�J0S.!!_1f'li)O'J!!;.'0 
J0(,);]3., \�,)�1flr,,�036n�O.) l')M 7106.)� �-' 8�i)O,)c1i3Moh lio�r..,s;::•oh 3'JGono,),)l!.!_10e)i_J()OU hf'l'l'I· Of"l�o3b 
flocl�i)6.)(<'i;J l�(j<-'>oc")t')(,iO,) ""a· (}(J(,JO()MMO,) floaJ'Jm3f>;i?i,, J,,hamoli l!!,\O,)�flmo,\1, 'l,(')l,.,h, f')0()3dooh 
"!;J(,i�p,oo b0Hbc<-,,'l<n-oc,,8f"lh_.,:1�71c<-Jo a;Jh.3M'liooool.i,),, - 10-12°-oli ,�.,b(<)o�c'loom. 
v 011�000 bo<'ic>iJ�Moo l, Mooadl':)ob �I) 8o8�ao.-,efia 6aCl'iot1Mcf)oob bM6i,o6ifif'>-i)l)Ml!?;'M�o'Jifio 
3o�Mo3oob boc'>O>'J�Ob J"'61J�MCl'io.'> - 6a<->oo<•>Moo h <'i:Jf'l�('i00710 •'<'J:J07)� 30.-, 'llo 8M6.-,\ol!.!_13r)6(Jh 
daa�0 �,) 717).-, li.)(,iil,)(}o t, fi,,o<-wh�)()<-,o v3�,nS.!!_•8.,<-1(3:1!-!!.''')a.-,6o ,la0•bdaa60 lf.'>:JOh'{j(J(,)O 
mnh0<'►ob 'a7J,, clc1i;i3i'lorn Q?-► Mc1lo.:i6Moi)6\1�0 JOMda3ooh 0'830.-,010 '8-;•p'll<"i aao()(,,. b.-,on.:io6�w,-

l)[jl'lS.!!_'f'loO'J(,iO .lo(,w,oaoo h hot<icn71�ob 8oba�:JOO'l ()::J(,io('.}<'l()O.) aoaJ'Jmafiai\,, II (h.:,'1171.-.S.!!,'t'l) 
,l,)r):}}\C'lMO,)h. 
vo->�omlJ.,<'Jo3o�MOOU 1')00::J.J6ob �.., 808�300(()3 6a<1>ol':)MCl'ioob ():Jf'l�o61180J'Jc()O 3000..)cf)i)O◊ (.J3o'll<>-
h<'ia'clob 'll38m b3iJ31> 'llo 61>.lotfl3oob 3ef>M'hoo; J<>�l>JM(:)'llo vo�8Md86oS:!!_>O !o<'ioo 11J7J8'.J�ll(300 �I) 

bhn<>) - li,,�1on:16'hnr1 t'lc\0:1:li"'i'ha :i,:ir'>l!)o6.-,fln.1-:-1(,in nom,,M:to,, hr'):ioos:!!•'71t<ln,).
V O�O(Y) U<>�MOl!?;'f'lOO l, f'IOOl)j(:)OU 3rlu.lS:!!_►'J.')6<>0oob Jc{)M(3::Jb'ao 8M \J..)�f'l�6iJ�O o::JM�061>80J'.Jc{)O 
?,->cf)0>•:-11!":lO:lOO - 8r<1b,,1!2:'l'l�fi:1c,_no ,\(,) .,(iiob. 
C)i}f'l�06.>80J'Jc1IO 5<><1l0'!7J�ao300 b 'cl380, b333<> 'llo <>080�06bo�3oal!?;'o �f'l6obdo3oaoob �1>boh30 - .-,(,i 

h.:,:l, ot1H'l ,1c\ b. 
�.:,bJ36aoo J.!?I> �3JM8a6J.!?1>(30l)OO -

L 

2. 

3. 

4. 

5. 

6. 

7. 

h.::i�•ooa6'boM (•1ooa.J60 ((',o<J.:,(,i81,(,\0S.!!_1l'l()Oi
)�O ,10<1iJ;p) y otl13M�oaboS!!,'<lo (')c<-J 7J06,)� �·'

8J:!.)301,(,1:J<')ol.i uoc;ib�ob 8·,1fiooo,).)�•n6a()nh hr'l'lJ· ?i1'l�O(Jb flo8�ao.-,0a 6:Jt<l<>t�r'lt<lo,)'b:J; 
hMi6.JoliMf"l-0or•,l!!.'Mon7JM11 ,Jot"'l<')O;:)OOh ho(,ioi';'J�oh 
flnoJ'JOl,J6:J?i,, U (h,\ rl•zpl!Z:'M lmc<-ioo-.,�ou) J,)(J(JoMMO,)U; 
('ltl(l ad6o b �,)3\1 o,'>;JiJ?i,) vfi�., 3f"lhQiiJh /l.)l!,'.)1!2:'0 

chba�anm ("Jc�oad6ob l�:Jc1illt}l'>(,io,\ 

JO'{jbf'18ao00�1S!:!:•O 6o'U6'.jf.!:?O!,!_loG 
�.,?,.-,S!.:,'ob.-,Ji)6, d3:Jtp6,) clo ar1.Jfl:i�o uoclOIC'l b,,dcloh,W>;JO h flo�i]O�f!!;.'O 61•1c<,83oob !!:'•) ratiaooh 
1.!?•'Uaom: 
('Jooad<l\nli I!!•)"�' 

00,);Ji)OO b ��ll'1b 81'10 b bfio�o hlh)!'.!;),),VJ h 'lwn,) �-) '{_!'<'J!O d.:>60 ';'JG�,) 
�.)h-►vaM?il!!,Jb ,J;lli,l1!!_1';'),>("),)(300b '11aaA>oM8 6a<"io()M�1ooh (,J()J'JS.!!,'(�O:puoo h 8o'b6001; 
df'JJM,J(JO.:, 7Jfi�,) l'),)fihM(,)(30:JS!:,'�()h \..,.06,)hf .-,<,i 'Ba�ou6"1'!.!.'" Vol')�oo> h.,,00::ioS!:!:'f'looh
!,!?,)87)ch;iaoob J(ii(')ad6ob 8ob3�3001; 
S!!.'nnn6'lioob o.->o:ia,,,a�a h,)JOOlbO ';'.)h!.!_l ,) 'cl:im,)fibcl�(Jb ,)!'..!,'<'JOS!!.'(')Oc1ioa 
m3o<nfl8,,cl'ima:i�f'lo.-,lm,.::.fi; 
rl1>1nom :JO"tll!.!.'0 r'>iJJMfl(JfiQi,)lJOi)OOli o·>(n3,)S.!!_'() bl;n6a6oo, (.l•zin;l('jo 3-6) ('lOO:Jd(!)oh 
:dhJ�7j,)(I\.)( 10,) .-,(,) j-\,,Hc•wv':1:1:1h ,)Mh:JO';']!!;.'O i\,'lf"l�n6,)80,1�1t<-io .)oc<w·,?i:ic\ou i\0�'),)(,i:1haoou.

!')a1'1�Mi')07J�O 06'l)M�81>e3oob 8M8'h.,�aoob.:,b ()l>8M:1a6ao'.JS:!!_)O 
'flM6�':)i"lo �o oa��:r:iCl'io 81>lioS?�1> 

MM�M0o7.J�O 06<')1>�o'llob (1>6 Vo36ob) ->iJ6f'lcf)o {<>3()Mi'>iJ<>o) - !. (,,. ,,3.)(,)•�•'>l!!,',)c-l:J; 2. H.-,<,i,'>0Di11oh 
h,,h'J!-!!.'Hvo'fjl'l ,JPJ8ohoob P1,f80 J\.5500; 3. h.-,6..-,i:t><'lU Job.3Mc<J(�O E - 39 

i 

!



132 1>631>r'>o'aob '1la�<>:J6ob (31>3MotJ3ob) 1>�30�0 (i')1>3M3oa3�M01>) �I) v'a�o - I. 1966 I;'.;
1968 f. 

133 1>631>�0'1lob 'l3M6�71r'>o (b1>ooo�OMO"ltJJM) 063a661>r'>7J�O Ni - I. ""12859; 2. N-12261 

'llt)0"11)6b8,J<'>'1l�OI), /l 
u.,\il)ifl2>3o�M yo1>51;"0U/)'1)�ob 81>ifl013ob 

�:JJ1>c'!O.,ll/l60ob '1l'lJ�Mbo d�) _' '''°" '•'""'·'''""" 
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L�j�i<i0133�1% ��i<i3al'IL ��o3nL� �� Ll'l��nb a3Ji<i�31'1�nb an�nLM,n 

��d��3�� N 2-114

�b &o6oo�, �- �ol> ��D �'ba �� 
���b (�� �.)) �'bn b.f>o6o&oob ��b 

�bo& 

bbo.3 ijo.'><:!OU :JMM36'.'.:)�0 U.'>c>o:J66Mb 00:JM o<t>o-ob R.'>6.'>M:JOOU U.)30MM:JOOU W"<:2o:J60b 

8o<t>6om b:,j:,<">m3:J�Mb o"MD8Mb w:.03ob:, Q_).) bMca�ob 8D'.JM6:JMOOU b:,oo6obo<">MOO 

\}:,<">8Mwo:J6o�o.) bo<:16:>�b 8'.'.:)60003:,�ooxioo UM<l3, OMWO:JU 00�:JO.'>M:J 6:JMOCMMOc><tl:J 

260400 &3 U.)U.)Mo.')O�("} ijo:,�b::i�ob (o:,8:,(<)8:,(,)o�M:JO'.J�O 3o<">j3:,) 8M3M3::ioob 

b3<">06060ob 0:,6ob:.w::io:,.

ij:,M8<"1Wo:J60�0 W<'l3'.J8:J6o.)ooob m:.fob8:.w, MM '.'.:)ofow ij:,018MWo.')6o�o U.'>�oo::i6<t>oM 

<'lOO:Jjoo �:JO.'>M:JMOU <t>1.wob WM6ow:.6 600-650 8::ioob bo8:.<:1�::i<t>::i, bo<:1fo<:1ob 

&:,60003:,�oo::iooo, UM<l3, OMWO:JU aoaw::io.)M:J 6:JMOCMMO.)'b:J, O:JMOO<'lMO.) OO:JJ'.JOl36:JO.) 

J-'>b::imob Q_):.o:i�8mo:,6 'bMfob. :,<:16oo6'.'.:)�o 6:JMOO<'lMO.'> v�Q?o.')6b b:ib::i�Svo<aM 

b:i3'.'.:)0>M:JO.)U. MOO:Jjoow:,6 '.J.'>�<'l:JUO w:.b:,b�:JO�O 3'.'.:)6d6o:i UM<l3. J.'>'b�.)MO (b:,o.)MJX,<'lb 

Mc>O<'l6o), MM8:J�0(3 b:i.3MM:J::J6M O:JMOOMMoocp:i6 w:.:ib�M:Jl)om 18 38-00 aw::il):.('J::i("}ob. 

b:.3MM:Jj6M 6:JMOOMMOO<;:p.)6 w:.:,b�M:JOOO) 6 38-clo 8w::ioc>M:J<'lOb 03Mob c><:!J3:)0l0�0, 

bM�("}, 2 38-00 b:ij.'>MOl3:J�<'lU b:ib::i�Svoca("} b:,'b<:!3-'>MO. 

ij:,<">oowo::i6o�o o-'>6ob:iw::ioob 8ob::iw3om, O:JMOOMMO.'> c>o.')O'.J�O.) 03:JW" w.) O'.'.:).) b:i(,)8:.oob

foe3t->ob'l3:JMO ij3Mo�8.'>M(33�<'l3.'>6o j300-'>j3::ioo01, l:Jc>30U<l3:)MO mob::ioob O'.J.'>OM:J:JOOO) (P.'> 

<'lMo.'>fi<'lo.')6�o 3ot->d3::ioob 0030.'>mo O'.'.:).)OM:J:JOOO). 

b.:>ofio<'>6MM-o:JM�("lo0'.JMO 30MMO:JOOU UOMO)'.'.:)�Ob 8ob::iw3om, ijo.:><:1omb.:>Mo:Jl)�("}OOb 

("}C)o::Jdoob 6::J<'>OOMMO.'> 80:JJ'.JOl36:Jl).) II (b.:>0'.'.:).'>�('1 UOMOl'.'.:)�Ob) 3"0:JoMMO.'>U. b�oo:)6<tlo<'l

("}C)O:Jdoob ez3.'>MOJ("}OO.): I �.)00 143150 a2 (P.'> IT �.)00 20810 82 , x,.xJoo 163960 82 . 

W.'>8'.Jo.:>3::ioob 3C'lMO'bC'l6o:.w 00<:!:JO�O.) 600 8. ijo:i�mb.:>Mo.')O�("}OOb <'lOO:Jdoob 

w.:>8'.Jo:i3::io.'> 8C'lbw::io.) <:!O.) 3.:>MO:JM�O v::ibom. 

\}o.:>�ob::i'.J�Ob b:,o.)w("} (2.'>dO:JO'.J�O.) WX>�.)Q_) W-'> oobo M.'>MW:J6M0Mo30 a:iR3:J6::io�:JOO 

8.'>M.'>o.')OOU W-'> 3MMo6M'b�o M:JbjMb:JOOb 3-'>0:JoMMO:JOOU 8ob::iw3om ij:,M8<'lcpo.')6o�o.) A 

(72 .)0), &3); B (92 .)0) 83); C (96.4 .)0) 83) 3-'>0:Jo("}MO:JOOO) (P.'> x,:.oclo O::J.'.><;:po::J6b 260400 &3 -b.

Moo::idooQ?.'>6 a("}JM3::Jo'.'.:l�o 0:i8:it->a:ir:io�M::JO'.J�o 3ofv>03:i 0:iaM01;1:J6:J0:i MM0<"1010 

I 
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a��C"lO:)�O uM on-v'is�vwo3b t'l�6oo6c'.)�O Ootriot8.)(')(Y)oob ao'buc3-vm6'Job bn�ooc3(Y)c'.)�OOOOJ 
3u6bu'd�3triv�o bo.3(Y)o3ot8.)o'dnoC"l .3o(r)C"loooo'b oo'b6'!-v�ooob v'c56iv63o�l:!C"l�,)b. 

oa .3o6>C"loooob wo6'!�303ob (clo'ZJ'b6'!-v�oo�(')oo'b) 008m'b303oclo �0036'<500 noom3�nou 
oc'.JUO�DOD�O mu6b8C"lOOb 306'!000 ot)onav�uw.

bboJ-bub::i�a60123(Y) dCYJ6,'.)00U .'.)MCYJ3frJ�O 
U,.),.)3.'.)6(!}CYJb mu38J!,!>(Y)OuM:J 
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3ou6(')00000, 6>(')8 bbo3 bobo�avocn(') Dl'16ooob 06>(')3671� bM306o(')aO aoa(')b7)�0ll bbo3 voo�ob 
06>(')36v�o boo3066(')b 24. l 2.2019v. N2 22/9615 VOMO�O, M(')a::i�ou ;jbooo, 6o6(')v8o6wob 
8v6ooo3o�ooooclo, b(')cnO� 0o6dob aoawooo6'>o oo6>o6(')Moo'Oo, ,,03�0�0"-b Q(')Mcnob 8(')bo3(')3oo�ow 
bobo6>300�(') voo�obov�ob 8(')3(')3ooob �ooo6'0oob 300080b bo.3ooobb. 
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bo8ov6>6o(') wo6ocl6v�ooob 8ovob 60.3300000'00 (bo.3owobo6>l'1 Jl'1WO N65.05.43.031, N65.05.43.069, 
N65.06.31.214, N65.06.38.301, N65.05.43.065 W◊ N65.06.38.238). 

303'0036000 o�6ocl6v� J(')Mob3(')6wo6ooob. 3oob(')300, 0.:i6obo�(')oo wo ooa3060 J(')83m�o6uoob 
cnoM3�ooclo 8(')3309(')w(')oo 8(')bo'06>ooo wobav� b.:i.3omboo.:i6 wo.303006>00000. 
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N X y 

1 38U16.000 4564896.000 

2 38U25.000 4564930.000 

3 381345.000 4564959.000 

4 381399.000 4564932.000 

s 381.502.000 4564866.000 

6 381663.000 4564747.000 

7 381788.000 4564637.000 

8 381824.000 4564605,000 

9 38181S.OOO 4564S83.000 

10 381815.000 4564S34.000 

11 381m.042 4564408.326 

12 381746.238 4564405. 019 

13 381744.253 4564392.1.20 

14 381766.835 4564394.849 

15 381756.160 4564364.008 

16 381721.433 45643S7 .063 

17 381715.149 4564338.542 

18 381746.899 4564343.834 

19 381703.000 4564257.000 

20 381653.000 4564192.000 

21 381619.000 4564170.000 

22 381597.000 4564203.000 

23 381576.000 4564247.000 

24 381541.000 4564345.000 

25 381SOLOOO 4564442.000 

26 381478.664 4564564. 731 

27 381456.S98 4564654.901 

28 381451.041 4564676.173 

29 381441.000 4564 706.000 

30 381364.999 4564847.624 

31 381346.901 4564849.052 

S = 172 014 .�.ll 

WGS1984 

J�08�6'Jc'iO Jntf'>MO:JOO - J<v16606ah67J�O .i�•oH,\l�o. h,) 'Jl•�p1!!,Wl\!S!!_1<17Jt<lo 6a8,)()t<l,)67Jfl,\,\ + 2-3°c.
6<) 6«'lh,),> 500-750 88. 

\\ \ 



6.1 

62 

63 

1 

7.1 

12 

8.1 

82 

83 

8.4 

8.5 

8.6 

2 

9.1 

92 

9.3 

9.4 

9.5 

9.6 

9.7 

10 

10.1 

102 

103 

10.4 

10.5 

6ad6M60J':J((io �.)(fil)O(')Gao.) - aoo<'i;i d"il,!·)brwiliou 6,w,�,) uoh(�i)a,), ,)<'io13nfi-t'wic:!_16obnh 'lwih,\, 
i-,..)3,)hamob daa'hMfi.), .)b.)c:!_'J)S!!',)cloh Oc:!_'M,JOj 
ac{o(rya ,j.):1,1.)UnMfioh 6.:-,{'):l,.) bobi'i.'la.), j:!!>f•)�0- 0,t,)<'i,')0,')hob 'lic'l6..), ;,,:i;Jcn.-,'fl"liob :l:1:1'\w11i,\. 
MM�MoO'iJ�O "oOO'iJ�DO.) - {,),)()('Jhoh .:l<'JQO'J!-!.'.,'i]O.:l clo a,')fj.-,f o�af'loh a,w,-.)c:!_'0f')(3i)fi'J(<)O Q;>,) 
8:J<'>m hfl"'ll.!''O S,!?,>h,)�:!:lo w,, :l'.'l!:!." ,1,,61v1i\n6-;-1<,,o y.:,<'irJ1,,h,,;l86:100. 

o(J<'l�Mo07.JtfiO <lo<J07.J�ao.) - b.,fifb�oh b,,o,,�f'l aoaJ'Jm3fiao,) J.!?,)Oj:!!>f'lOOb (o,,c1loh) ()o,)h �-' 
y'.,c1iac,,�,oalioc:!_•O.) () h{ .. !.!.'Oh 6<')(,i'?JOU). 0'''c1>\')0 b 071�1•100 b rl.-:.dbnfl,,5!!,''tJ00 boa1l�>,,3�a,) 2.6 fla(")<'io. 
c.'i•J�<')OOh �lhJa(,)o l;',,c1>flc•1�oa60S!..'.'O,') 0.1-0.7 a bo8<ll!!:',)iJflflu l!:_•.-.Bom,, s:!?•' dao'/1001. clotl',o<f>,)� 
\"tl•'�aa3J<'iaoh v..,<1ia<->.,�?>a6h 'i'.Jh,,bal!!.'''l 6.:iJ,'ll:'7!1-!.!.'"· r,,..,a;i!-!!.'on ti.-,(f),,3au ol!.'a•'>h ti.,0.-,�1•,h ril'fi!.!!"5!!.'"I 
Ji)C'lO<fliJ<1100s:!_l,)6 �-) b.-,6r,.)c:!_'0h ()o,,'llo f\.)3�0630<>. auali,,C'lJ'J�O Ui>'{l,,Cl'Jo r.-,(rya(")�oalioc:!_'o..-. 
o,,1!!_>.-ihocn., �•' ob!,!!•ncn. 

8<1�60.)60 bba".'.J�OU (bba7J�aoob) l')<1;JC'>(3a�ao<1 (808<1<'iO'laOoO'l �.) �"d"6:JOOO'l) - c:!_'O::lo6M1ao�•1�0., 
h,,l!!_'on:i6'\10M Moo:iAflob .l.'>c1>,,3:1f1Cl'i•1c\0(1}. 

Mooad6oh cl3bv.'>3�ob b<1Cl'iobbo �" b<":>b.)(fii'>:)O�(') vo<1s:1ob371�ob l',:JM�Moo�(l'}-{)(ld6M�{')o07J(l'io 
SP<1b.'>bO.)O'l:]O,'> 

bMoaoM dba�o d306.:rdoa?iob b6<1�07.l�(")OOb l\3a6aoo0> - S'!!D6•)5!!,'';')rtin do:,ii\,) aoa!,!!ofi,)((i:)<")01!_),'> 
7l:i31!.l;'}i\O h.-iclo;ioM :lh:11-!!'no,: A ,J;,r');1;,,M(<)o.) IOOx JOO a 
\i.)do:J<'>M b<18-n'lbM300 - B.-:i(.),)0[JO'c'.)c:!_'0,) (�l'lA?Joh a,)bo3ob 'l,rv,fi�o(ry36.-,, o":J3,,fi05!!,>0,) 'cl7J<1><fl[JOO, 
:\.)c\••1<111!!01'.!!.' ')60. 
�<":>bo6�3.) - U,)0,)�t•l'b:.J ·'�.JO'c'J!.!!'(h) boG�aoo (�IY){,)<[jnb b,,/1'10 b b1•10�030 a., 1:,,)hO,)IJJa<>l-!!.';JOOh 
?,.)6 b.:, 'l>l."•'.'!tl'io b;,01:10 b, .-,?,<1if'l .�o8o';'}<1>o .,6.,S!!.'o 'ho hM·1 ao b.
�<10M<'i�M<'io7.1�0 �.) 6ad6M�M0o'.J(,'io Ja�aaou '11n�ar,aoo - li.)o.,�(') ao:.iJ':IO'lnfia«'>,, S'!/·><>j:!!>Moob 
(>o,lb �-' �1.)i1)3r'l�oa6ol,!!.10,, OU5!!.'0b (}M0't)O(T). 

6Mcfi'l30U 6ad6oJ'.Jt'!O O'l3obao3oob &b<1U0<10'l:JO�aoo: 
- (}c>)(<i'f}Oh o<'>b(ryl;'liob b.-,�ohho (b.,73.) - 21%;
- fi,)(100,)h('IO,) - 4.66-59.74 (17.15)%;
- 071fi1Jo((io30 6a6o.-,fi('l0,) -84.9%;
- PH - 5-8.

6Mcll'lJOU <1l')t1lMJ0807.1<'io (J)3obao300: 
Cao -2.22-16.07%; MgO - 1.5-4.76%; 
K20 - 1.5-2.5%: P20s - 033-0.98%; 
N - 0.24-2.04%. 

U.)\i.)ttJr,ao�M yo.'>�oba'.J�OU o.'>8Ml:Ji)6i)60U U'lJi)cfiM - \ir-l'fj�Oh fla7J<1lh:Jf'l◊,), Ml'fio,)b'c'.)1-!.!.'0 b,,h't)iJoli 
h.,hooi. 

8<1�60<160 bhi)'.)�ob dot4IOO'l.)�O .'l"t'io'>81)t8)C11()00 - <[pC:,,mc'>Oo - 172014 ::12 IJ.,73'.'.P!.!!'M ho3rll,!!_•,):J<111) -
1.70 rl, 1")<>>c1>'?1oh l\,,H1'1h,,:M,!!;O I 33-�--6 40%-o,,fin .lotl'ir1?incno 11¾:160.,hr,oob .)0<1l(•)c'i•1o'llo - 0,243 ('), 
8<1cl1.)o3oob l'J<18C'l0')3�ob 8amM�O - b.'>O,)S!/f'l'l11) 8.:ic.1l.:>o;J60 l,\),)(J')3!!!_'0�0.) l'JD<'l5!!,1f'lo0';')cl'Hl 0!,!�}MJ:J60h 
ll:1mM�nO'l 
yo.)s:1oba7.1�ob (f).)(')�a6M6cf>o30 8"1i336ao�aoo 8.)l").)<'>300b �" .lt1'>Ml'J6M'h7.)�0 t4lab'.J� baoob 
J"6/J!Y'l«4ioaoob 3oba�300'l (A+B+C,+Cz �" P) - \i,,d.-,<,,maiJ5!!.'l")b h.,h,,f,o,Jc'i!,!!•C'I l;o,,1:_>nha';'JS!!.'Oli 
b,) �•DS!!'a\ O�J('I 0,)1!!_',,r,b'\,,J ol'10(l ha<'>,) h,)bri�5!!,'0 h (�(•Jt1i'ljn h b.:,Oi>s.!!(')'\1a ,,c1iha?:.:'.J�O a,,01>('),]00 '<la8s.!!1Jo0 
('Is.!! :Jbl'lOOO'I: 
A ,l-"tlft;>,MC'lo.-, - 63 M-i. c1'). 
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(40% ,lorfJf>'Joo<11n o:;fin,>fi1,1i'iob Joriw1J,i'• 7/o}. 

m.-.63�aao bo b.:.<'>Mo�M V 0.)�0 Ui]7J�O �.) 3obo JM8JM6i]6()aoob &<'ioZ>iJOO - .:,(,, ,)<lloh
�,WJn;lbM1:10••1!.!"0 
lb�ooai'>ob i)<>'b��ob clo<'ioa>o�O ao&<'ia,7.1�:)0i)OO -

�.)&<:)i]000)0 3M6<'>(3i)3i)OO -

\\'oo�omb.)�oiJO�<"><'>ob Mooa.i6ob �087.1cl.-.31Joob .3ot'i(')O(JOO 

V 0/>�00'l b.:.<'>()i)O�MOO U (')OO(Jj()ob �.)87.1 '1103()00 b JO�<'>Moi)(')�l'll',07)<'i0 �.) b�M 61Jd60J71<'>0 
Jo<'iMO:JOO - h:1�b.:,;f1:1�>0.:,. 
vo0�00'lboc'i3ao�MOOU Mooad()ob �.:,871cl033oob 8i]O'IM�O - �().) (i3.:,t1lo;i«'i�JS!.!.'O) ratio. 
(')ooad6'b3 <1Jf'l!!!_•M�07.)C'10 \<'16.)bf f'lc1ll'>OOU,) �-' 71b.:,�(<)0>hM3ooh s:!.'•�u;pb �1'bc'i�Jfi33�:IM'1J b
S!::,>OI �!1fi'ho,)fi<l\o. 
06Y3M<'J8.)(30<'> Mooad6ob ()MJMc>c{i<>'lJOOb 'c11Jb0b1Jo - ('Jooadl�oti s:!,)o8icl.:-a3o,)fl�a !.!!.) �.:,8�'ib;J;J6o h 
cl,18�:i?. b,):l,oc11P1,) cl:11!>?.:Jh MOO•t;lrl\oh c")r1JM:>.:1:>.cl:ioo. 

vo<'>�OO'JU.)<'>!,(JO�Moob MOOlJd()ob bM6tJ06�M-()l)M�Mi)07J<'io .3o<'iMO/)OOU 3o'b7J.)�'c'.J<'iO 'ai]'3<>Ul)O.) 

Vo�OO'JU.)<'l()i)O�Moob l'lOOlJci60b 8Mll'iCCJM�M()O<'> - h,)!,!!'0(3:Jh%O('J (•1<'waJ60 (6<'l<->cno) a�ilh)C'1:J<•10h 
;p.t:1 <">·1C!no:w1oh fl;JMfi:1 i'\:1c'ioi"w1c:io.)'l1:i. 
yo<'>�omb.:,<'ii)l)O�Moob Moo3j()ob �.) 8o8�ao.)<'il) 6a<'io()M<'ioob b.:,06006<'iM-!)l)M�M!)07J<'lo 
Jo<'!Mo0oob bo<'im7J�ob J.)<:)1)<',M<'io.:, - 1•1oo;i;Jc')nh C)i)t<JUC)('l(-)o,, f .-,<-iflc'll.!?�iJfiO!,!!'<h> �,>1'107.Jl'in
?,:Jfi:1'bo ho h h,)� tlJaooo, - 6<•H'fi'{JOm. 
lw1h,1uh<-iri-o/J<')�\{'ll'10'.'lt<lO .)o(<i(')Oi.J<>Ob hot1:Jm�J!-!!.:'O h 3o h;i�300l 6i1C'io()f'J(/)(),) flo;1,rnm36ao,) I (fl.:,(<i()Oao}
,1.)1�:1:,,1•1t<10., h. 
y'o.:,�omb.-.<1iZ>iJOS!!,>M<>ob !'JOOiJd6ob �.) ao�a0�a 6a<1'iot8,M<'loob !)3M�o6.-.3oJ';Jiflo bo<.8,';'.)<>GO.) 
(8�06.-.c'la';J�O daoo.)-bi'Jaclob cla8mb3a30'110 6.-.Jo<'i()Oob 3<'>M'bo.-.; J.)�.)3(')(}00 y.:,c'l8Md86o�o !.:,<'ioo 
<'>,1';)3','t�.)BO<'> �.) bb3.-.) - li1�,)00�';')t<iO,). 
V O.)�OO'I U.)c'lMO�MOOU Mooad()ob adb.3�7J"6.)ooob .3iflM(3i)h'ao 8Mbo�M�6a�o i,/J("l�o6.-.80J';Jc{io 
£\<><'>m':l�:10:ioo - 8f"1h,)l!!:'<'1Q?h;JS!:!:'O ,)Cry ,)<-ioh. 
o:JM�o6.-.3oJ';Jc'lO o.)c'lO'J';'J�aoaoob '11a8mbaa30clo 2,.-.a.-.�.)6b.-.�i)O/)�O �(')6obdoaoaoob �.-.b.-.b3.-. - .,�, 
h,);\Oc1Wl1]6h 
�.:,bJ36aoo �.) <'i:JJM8i)6�.-.(30i)OO -

I. 

2. 

3. 

4. 

5. 

6. 

h,)!!:_'0(3a6'bo<'l (YJ◊oaJ6o (Qf'l(,'J'{JO) flS!.';10.:,<-in.-•,ol, lio61•1Vf.ln6Q?o h a';'.
JhO(.iOJc)�){)ewl"in I, lu'l'(J·

J,)mfi.,()·z.ib flnflJ.l!ao,,<->a�; 
h.-,1J6;')0fi(r,{')•MM1!:!,'Mo07J('/)n Jot1irioaonb uo('/)m7_J�o h Hnh;iQ?3om ()i)c1iO(�Mc1io.:, ilo;J,J'JOl36::JO,) l 
(<b<->6oao) J•)(e)iJo('l00,) h; 
a(').lM3LJ<'>.) 7Jh�.) 0,)fib<YJ<-iooa��iJb \"ofi.)h,.-.<-i �d;)�c'Jaho!.!:,'o l;/001,!!00'l h,,<1i2>;J<'>!!!:•Moob 
Q?,)a•.:icl..)3()00U J<-><'lad(>ob Hoha�3om; 
(')011.Jd(�llh �-,il�fik,:i;io,) ';'.)6�.:, ilcYJbS!.'ab ;Jaa,pfi,) oo a,..,jaa�o b,)rlcm•1 h.,;Jrlob \' .,<-,f)('J iJ(lO h
oa.:J6oJ'Jt<lO 6M<->rlaooh Q?,) ,abaoob �-)oaom. 
\0.)s;!?0(1) b.)(-)t»t]O�ri?.oh �oo:.,6'\,ooh <'>·'UiJ3,,3si1�:i ('100Jd6ob S!_>.,a�,,baac'loh h,\1001bo 'J6S!.' ,) 
cl;im,)fi hH�a b ,)�0()�)(')0(,)()3 m3omaa,)C'i013a�f"l(lll hm,)6; 
3omoOltJjl,�!!:_'0 <",;i,JMHafi�,)(iO/J<'>oh (.1-;-Jh.J6o 3-5) (�.,)O)�P!-!!.:'Obr o6aoo0'1 MOOtJ,l{�oh 
.,<-> :>,..)flc'lO\:J:l:Jh ,)(,} Ut)O'.'lt,!! 10 :>,:}('1�06,)flo,1:'J<-,O bn('r;'J,)({OOb i',.)7),)(('l:JIJ:io,)U. 

�.,)H�'R.:i3;10,)

oiJM�Mi)O'c'.)c'lO 061ijM<'i8.)(300b 8M3'h.:,�3oobob �.-.8Mt1lJ6i)O';J�O 
1RM6�71"10 �.) 0:1:ll�:i':'li'lo 8.)U.)s:(!>.) 

i,3(')�MoO'c'.J<'!O .-.63.:,"1o'oob (.)6 vo2,6ob) .)36Mll1>o (03()M<'ii)OO) - I. (), a.)0.J{Y)'\JO,), a- 6o(:)c1w,7J30�0; 2.
j'.J-,(<1.):>,.�◊0h (�:1t<ior')r1C'io•.1S!.!•O ,1riaohoob •'1;Jrlo N>722 
.:,62,.-.cfloclob '113�oa6ob (!,08(')(3i)8ob) l>�i)O�O (2,.)8M8(338S!!,>MO.)) �.) V(J�O - I. 1983 V,; 2. 1983 \·

.:,6�.)ifloclob 'lJM6�7J<'iO (b.)OOOS!!,>Ol'lffii)JM) 063a6().)<'i'c'.)�O 11,9 - I. N-16081; 2. N-16086 

'a1J0>1>6baaot1�01>, 
b.:,b.-,�MO�M fo�obaiJ�Ob &�0>3ob 
�aJ..,�6.-,3a60ob 'D'lJ�Mbo 
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c;,i;iCqC Oo�Cew� 'ru<:qC.q<:r qo�u<_yC1 osv/ZZ# qu<_y89<:o £2 qo�1 ozoz u9C8pw 

'<'9<'9 wgwQ<:Q�<'P 

qC(?<'<_y<'W8<'� <'9<'9 gwQ<:Q�<'P 

qC�o'2ruc;,wg �8<_yor quqw�l6C. 

qwQgC'2<:<:q �C.98w<_yC qow<:o1 roqq 

11111m,�111�11��111mi��ll!l���,1ffi�il���lllllill 
OlOl/lOIOI 

£llll9 N OllIOilOOlOl·l-£l·lL9 

WOJ'J!ewll@eqoallw�epulUJS'lOUtU :d)<J<,1lt-::.11t 'vl·vl·lZ ·,::.1C<,l ft, f <109ul'e.l!t .,,,'llsueti�19<>9 

�o�Gg qoQGQ���OogCg qo<l>go�wgog 

w��8w��P� q



3M'ho<300 liM6'l3M(fJ80<30M J omb3o(f'Jo 
l --t-v

,.,.-
o-◊-�-O-O')_li_o_�_

M
_ 0_�_(').,....0(-l\i-(')--,-00_1)

....,d_6_o ___ m_a_d_,)a _(_J b-u-, 0-(•-,�-,-()(- YlO_ l_) -o-a"""a _(3_3_0�-m-o_6_
'ZJ_'{l_,..,..J()-n..,...h-b-,),-0,)-�-ll-'J -( 'J-0-,)-(i---l

o
h,)ab(<i,om) 
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4.6 
4.7 

4.8 

49 

5.1 
52 

53 

5.4 

6.1 
62 

63 

1 

7.1 

72 

.8 

8.1 

8-b.

Nt X y 

1 440869 4636975 

2 440862 4636554 

3 440684 4636543 

4 440414 4636628 

5 440206 4636633 

6 440040 4636632 

7 439983 4636668 

8 439935 4636671 

9 439930 4636642 

10 439677 4636630 

11 439706 4636810 

12 440166 4636712 

13 440685 4637048 

s = 283190 Ja.a 

WGS 1984 

J�03.::.(r�(l')o .)otf1M01)0 0 - JC'l6l�o6aG07.1i<io J�olb6"· li., cl7pRM�'S!!,'07.Ji<1o 63ll,)i)cefic>C)'i']f>c> 03�0 h'oo 
+22°-o.'>, o,,fi ,,cefioo - +3°c. 6., 1 • oob l,,,a .::, Mr fll) <l'lo i<1,,f'll) hf'l0.).") 550-700 il8.

6 adc')M6oJ-ntfio �otfio oM630.::. - auo<l'la J<'>3J.::,hoM6oh 6,w>!..-. boli()a8,,, ,)!oc<Jo-o,(,ioc,S!.!:'1)(J)Oh 'liMh,). 
l\c<J 'lH'lhc,. 
MM�f'12,0'l) 0 .::.2,a ':J�a ,) - f>,)Of''J O •'M ';'.)j!!'O.) (pc<'l(3'ZJ�O, ,),,�a1•,oali7.1<1'10 �,) 6a<''oa6�1i<io c>hc>JOh 
h�-, '"', ,Onm . 

2,DM�M2,07.J(f)o 02,ao-n�aoo - Oli)cb8oh (J:J('l�OOlOU ·aa803n�o c')';'.)'{1/)00b h,,o,,�('lU bc>8bf>30> 710,,fio 
·'oOO'ZJRO,) 00';'.)0 ;J<'>(lofi•n(,io 6'ZJ'(lPJoDh\1rlHJ vuaoncr,, f>Mi:11!;_)[)00(3 v.,<1i8r1�oafinS!!.'O,) (')(I)() d:wr�aoom:
;laa�., - 'ilf>3c1?.f>n30, '{l:Jf>.":>Q!O 67.1'{3('>J307lc,j3�1?.n �,) <'><">oOS!!,'Oc)/)00 �.', 1,LJI.!!-" - hda�>o(,1aaM1oao 
O';'.J'nf'lO('\Jd�o;)",o, ()'J'{J:)00 �·) 60':Jf'ld;J'>'cloJ3noo, oi<i�o�o()aooh 'cl7p'M1aaonm. 
0iJC'1S!!,'IIO>iJ6b '1lao(p3b O'o'.J'{J:.JOO, <1if'l81!.!.'iJ6cloo 8,,mo (J�OhC'1.3{)1l�f')�OOlO) 7laat'l3i)S!.!?M6.'> 30%-�.,6 
95%-8Q;> a O(jal-!.'..'iJO,), b('l1-!.'.,'f'l 11:i8naa� J.-.6;)600 - 6"J�J<"lj3o'cbd3a<'>h.) �•> (�7)'{j('l◊c1li)jfloao'llo - 10%­
�,)6 30%-ll�a- ()';'J'{J:J60 b.,,1>0,,m�a?.,� ihl.!?oj!!>O i>,d(')O:J('lOOOl - 100 �-)6 200-l-l�:.i, hc'l�M 
e)(}'iJ''li'>c1liJjf\oaoo - 50-I00-8�LJ· 
l>.)O,) U(') h h.:13bc(i• O'> • 6,)6'l, , .,3,..,, (')U o l>I),) � (') momoh 'D• a

13 



I 

I 
81 

83 

8.4 

85 

8.6 

2 

9.1 

9.2 
9.3 
9.4 

9.5 

9.6 

liofld�.-,3r:iom 15 a, 25-30 a, 20-25 8, 15-20 8 �,) 15 8. <'.')·,nwoob lio8cl1!!.'"ilr<"1a J�ac,'V�<•iob li,)O,)�f',b 
�,)h.-,3�am J:JMO'lJ1JMOO UJ:JK Jl!!.'06MJ�•o�('>�oc')o b 'llaflGaiJ�fY10.-, iliJM�;J<'1ou 20% s:!!<>6 85%-�a-
'll;)fl(3il::JO j.-,fiaoo - c't.'.)'/Jf'l6M1Jj�oaoo �.., 6�1�J<'>j3o'll,)rlaaoo 'll3o(p336 di:?:!.'OO(•J.)1!!,•0�f'Jl!.'._'O{')h 10%-40%-
oh '{lil(f):-\1!.!';)()'IJO. (�'7l'll:1oob ,):lt1'lo:w10,) 8:i<1i:1af'1ob 50-l!_),)h 200-S!_)c'), 
8.:i�6o.')60 bba��ob 8Ml'1'l3M�M3071i'lo ei,o.lo - '3J6fY10<1lo30 
a.')�60.')60 bbi)(l�Ob (hhi)7J�i)OOl1) 3.:,31'1<3:J� 36.) (808.:ii'imaoom �.:, �.')j.)630000) - ,)MM�'Vjt".)"J�O 
t'.t:ioo h ?,,):1c<-in:i�;10,) 1!_:10Hoc�o<1i;1;i."'l�o11 h.)�•on:16'1:Hw1 ('J()o,1rl1�oli J.-,c11,)cla{l(f):loom. 
8.')�60.)60 bhi>7J�Ob (bbiJ71�3oob) bo&l�.)af\'i::i 

- L,)o.-,�<'lh b,)flh«<'lam 'iJ2'.-,fi'b3 <'),)8f'1�(•1�j0�0.)
(3:JfYll!!.'OlllOh 'll;fl<J331!!.'0 l">'V'Daoob b�Jcno Jr'1('/1n'bf'J6t1'_)0, bo8d�,)a<-'ioo> 15 a, 25-30 a, 20-2s a, 15-20 :-1
!!.l<'> 15 8.
a.-,�60.-,60 bbaTJ�Ob (bbat'J�aoob) VM�ob 
,!''1mb•1 - 20-35°. 

a�aaa66o - �.)j,)h.JOOU ,)'bo3'i)()O - 350-15°, J."!?",1•'63oob 

�08.:i('}1J600JO 8M6.:i0381J60 -
MOO:Jj6ob 'llabV.:ia�ob b.:ii'lobbo �.) b.:,b.)c{)3ao�f'J yo.)�0U1)'l)�Ob 31JM�f'loO'lJ�6ad6M�f'lo07Jl'10 

�.:ib.:ibo.-,0030.:i 
U.)d0:J6M rlh3s:!!,'o d3?>6�doa<>ob h6.}�U7JffW16ob f>3a630001 - �a6..,��1('i'Jo ilnc10,,. 
b.-,do32>r) jh�tl!!.•o: 
B d·)6Do(')(f)o., - so x 100 a;
CI J,)C)iJ(_'/'lMO,) - 100 X 200 8;

C2 ,1..,11\:i:,.f'JC"io,) - 200 X 250 8. 
b.)dOi)OM b.)8'l)'o.)Mi)OO - b,)0,)ll;JM'h ;J o•)tJ3..,GO�O,) 01b(l)ol!!'300, '1l6('1s:!!.'6i)OO, !,)O'ZJM�O�tJOO. 
�.)U06�3.) - ,)�3<'>'tJ�O.) '<l<YJ'tl;JOO, J::Jrfib'Ji:?:!,10, r:io0oo->o !.!?•) 6::Jdhf''R'"'oo7Ji<'!O bofi�300.
�o6Mi'l.)6f'li'>OTJ�O �.) 6ad6M�<'l2Jo':Ji'lo J�aaoh 'a�D2,DOO - h.:>ih!.!? r> b �aM2>0 j.)6300 
,)a(')0!'l<)0,)'(jl1',')�'.:>� y,)(/)lJr,l.!.'<'i;Jh0�10,) 6�'.)'lJ[)O(HY!, 67J?J<•)M13Jr1oaoom !.!_),) 6'c'.1';'J!'>.;i)O<hd311onm. t'Y:1•rw?>o 
30(1)(f)MJS!.'.,',) ht".)7.Jl'lO, ,Jl'lO h6,'>�••1- ao1')<1!1'1Jl!!'·)h67Ji<'lo J.!.!.) '{l:J<-'i'l)�<'l;pfio ()aJbc')71rflob,)1>. h6rfl7J,l6'Jrfl,) 
6.-,8()3r:ia3oha?>71�0�. j.-,liob ,lorflo()",..,�o 8.:>b,, �: .)r-i a(•)�o:160�0,) 3'c'.1�'.l->h'JMO 8060h fi,)8()3<11:,aaooh, 
,)l!!.',)oOf'lJ�•)'boh Jt<Hlh('pl!!'[JOOb, Jo('i')(•1dha6oli.)o·)O �,) a'lJ"J'll';:JMO ;J1>6aooho,)6. 8.:io->o d;J8,13<1in�•o a ... b,) 
806nbiJ6'Jt<10.,. 67.J'{JaOO i:::_,11.) rfl\'jbO J.!.!� 8(')8\)i].)b(') - <1171ho '{1:)(/)0bi>.:>, 'hMo,'>h a"'LJiJO<Th'>S!::_•('I i)�'fW(\)O(t), 
'ba�.-,.3n('l'\'t,iJ 6"tl'tlilon i').:>mobao'J�O,) 0 OiJO,)O'h)� 6•'J,)i'JiJ6'Jl!.'.,'0 �-) JI!!:' (')('/JO(� 0 'l,o('i') ;JO';J 1!!,'0.
6 7J'i'l' ')OM a,)f,o JOO !,l),) 67l'W'1d3o'R,,d3aoo 'a:J�<'i/JO" ,ll!.'.,'.-,oOM,I�'·) 'hob JMobt)1>1!!.'i>ob, ii>., '\J,)l!.'.,'()i)()O b, 
81'1yom.-,s:!:?c'l 0'10 bM3,'>61J J1>63ooh !.!?•) (:)7.)�j:.)OOb G,.,a630 33aoo b0,'>fi. l!,)fl'l<Ja�3oob �.:>8('l'i03,)�•;J?,ob 
b,)<l'lobbo hba,,�,,hb3..,..,. 8ofi,1(/).-,�(')oO'J<ll..,s:i:> (i:JMl!!,•OOlOU 'cla8u3al!!.'o 6'J'lJ;JOOh ilcn,)3.)(/)() .�.-.6m8,)'cl360 
l.ln61)(,J,)s:!:? 1.1?.o.,: JS!!.'ObM,\')01!:!_•fYll!!,'OO>o. 8M6()8M(f)ol!!.'M6o(")o, 3�.)2)0<'1,jl!!,'•) 'l,o, Jn�Mdbafio, <l'>d<>6:J'i)•)"'h)
�.) OOM(')O(�O.
(�'J�J:)600 OJ' '11.!!.'0(1) iJOO U ( d!.!!.'06('>,)(>0t:!!,'f'J�O(JIO) 'llalloaiJR'M6� 30%-i:!;',)0 95%-Hs:i:>a 0(33�i)0,), 
'Rail(}ili)� d.)6a2>'an - 6'J'{j<'ld3o'cl.-,diJ30U<'> �.., l�'J'fjf'lM:J,1fin30'/fo - 10%-�,)6 30%-8�a-
do3o-nl"io 'llo8.)�oa6�MO.'I: 

br1�('1 

Si02 - 41,56-64,89% AhOJ - 3.88%-18,27%; 
Fe20J - 1.29-7.64%; Cao - 1,50-17.50%; 
MgO - 0,39-4,50%; Ti01 - 0,24-1,0lo/o; 
MnO - 0,03-0,53%; Na103 - 0,70-4,60%; 
K20 - 0,50-2,50%%; SOJ - 0-6,89%; 
l.!_>,)6,)J,)MMOO 0,)b7Jc1l3?>oh.-,b - 2,3-16,58%; 
a�a6:i 206.'l6o3�2io: 
As - 0,0003-0.0015%; 
Pb - 0,0010-0,0040%; 
Cd - 1i.-,·a•;-i,)!!!W•� o.oos%-aJ:\?a; 
Fe - 0.020-0.076%. 

'l30%0J':lc{i-8ad.:i60Ji'.J"10 m3obaoaoo: 
()'J�Ji)OOU.:> �.., O'll'l3MM1adfioaoob a(')(fJl?:!_'(T)Q()(J)(} 8,)b,) 003�:J0-> 1,4 l!_',')6 2,3 ()"33-1."!?[l· h,, 'll'J•'l!:!:'rl!.!?
'B:11>w:i-:ifi h 1.7 tVfa-3. 
Jo30116'lJc{i-i'l.:>�0�(30'lJ�O J3�Da.) �.., '11a�aoaoo - maJ,)<!nh 1i..,o.-,�1'1'li1) j,)63boh M,)�O(Yl,,..11�n3r'lO.) ,)(ry 

,)�J8,,(>30.-- 20 8o�o3nJ(<JM6b/b.-,.)C1lrlo. ,)8�::16,)� j.-,61100 3oaJ7JIYl::J61JO,) I d�·)hh �.., 'il37i'bc,>£)�.)3.:>g_> 
'/laotll!!,'')0,) 0�6.-.b 0�8Ma:1fi,')O'.'Jl!"O, 
b.-,b.)i'l31)6�M yo.)�OU1)'l]�ob i.')->8M:Ja6a<>ob h'l'Ja<4>M - 01ad.-,flob b.-,b.-,�Mb 
O'llrl::JOO .:>J8<>:Jf'l'l30�1J<'ib 6a�fiOJ'Jrflo ,)OM(')o3i\oh 'a38�3i.') 8MmhM3fi:_ioh: 

oa<'>l!!.•om::ioo h '8:iflnaa�o 

TY - 113-12-80-86 - <'>'Jfiaor:io30 (i:J<'!S!!.'0011)00 (t11!!,'06f•>,)()o�M�0010) U,)O'lO't'.J(/)3oohm3ob; 
TY - 113-12-127-82 
·aab.., °B(/)M<>->�;

- o'lJ6aMw:io C31)P'l�•om1.1?.n (.-,U?lWH1ioafic')3on) .-,o<l'>,1ooh l!_).) linmh;)[)i'>ob

TY - 113-12-98-85 - jl,';:)6J6(<JOJO (J:)f'l�1 00,aon 608.lMO,'>;'J'�<ryo bh!;,.,(,i :ioohm3oh;
TY 113- 12-71-86 - ( �Dl'll?:!_•0(>10 b hc•>MO[Jfit'.)1)�H> 
v11�3ooh 0�1i..,vll:_ifi�.)�; 

( lh)'(!Og:_'(��)(I 8.-,b..,!!!.••'>) o·JfiaMw30 �,) fl0H<•ih,)�()60 

TY - 10-11-459-86 - o�GaMo3o
cu:1'h,\��n;p( loo bM1:1n h; 

(.3[JM�•Oll11)?.n lio,)l!?,)o:J?,nh do8o�(/)o 8:Jl?:!_•O(Y)M,)(jOOl1., �., 



9.7 

10.1 
102 
10.3 

lOA 

10.5 

TY - 113-12-136-84 - 0'J61)6(,)oao oa<'lsr!:'OOl(JOO (J'-!:_'llhf'),\�0S!:!:'f"lS!!_'06o h 'llalluaa�o ()·-zmo) h.-,b,,,,lll!!.'''l­
h.:,8i)';'.]M63["), (l bc'>;W�:1ooh �,) 't3Mo633�3i\ou b0,J33oou Q_i.)6,)80(>0. 
mnd,)8ob O[lf'lsr!:'Om:100 cb!.!_l,)S!:!:'O ,)��lw1M(l(jO';'JS!:!:'O coaohn?.aoob o,)81">, 7:lab,)dl!!_•('h) 0')8Maa6ao7JI!!.' oi]6.:,h 
6..)3(J)(')6-jo8o•;ic:i, 6,):JO'IC'10o.:,�.:,3.)8 �7fo3a2>3�•. 0(>1'>8'JM 8M3l;33�(')6 7Jo, <n<'>(>f'l b,)jaa·an, b,),)()00(301") 
6ndhoJ,)h.) �,) bb3. h?J(JMf"l(J(IOO. o,-,6h0J7.)0IM(JOOO'I 81io7:l;i6asr!:'f'l3,)6 acna6h nd�aa,) anbn rr)8Maa6ao,) 
liC'1'rJ'-!:_'Oli H:i71(,i6(Jf')?!,)b,) �-) lli)(3b('>33S!:!:'(JIY)O;','an - h,)Jaao'ao {_i(Jl'>S!!,'ClO)Oh �d:.i6.:,G.:, obC'13iJl!!.'aoo\i.:, Q_),) 
<[lMOh3iJS!!.':JOOU f 1'16.:, 'llo U,)eic<idhf"JO a,)(')ao,)b o\"333h Q.'•' .,a 3t<-JM(33Sl!�J(,°)ol, 'Ra1t1a�o aJf'l�(•)�O'.')M,)� 
b.:i3h;i?iom ·,·,a6;ioa�o.:,. (J()MS!!_'O(T)Ob oaaoaa�o l)7.J'B()OO o•)'lJb:JO()M;JOi)S!!.' a!:!?o!'J8c>t<-i()t'I00°80 
v ,)M3.:.()3oom 0')3Mo3a630,) b,)lll'l�ll-!!.''"l-Uc,8t3·JMb:Jl'J J';'.]S!!.'()'c'.J(,iaon h 8r•) b.)3�0.:,h(')OO h ,) li.:,8,)�S!!_• ;)01-!!.'<'>Q\ 
- 6'i1Y!Ji'>ob 8,)s.-:,,.:,�o ,)�bMfli'>(3o'JS!!_'O 716.:><-lob o,)8f'l, 8M>O cl;JM:J:J,) b:JS!!_'f'l3h'J<1> (1)i.J 07.Jfia<>Mo3
li0b7J.j01,,6 .,a 7.)J,)h,,h.i6:11!!.'<n .:,0 -".!S!!.':Jah fio.��,)()00 �<,,8,)� fi,),j('lli:Jnh h,)'rl•:Pl!!.'30,)h �-) Oc')O 

h(,i':'l�->� b8.)(,,(P:io.:, 8n:ili,)Moh �><"1�.:,b.

a-,�60.">60 uba-n�ob do<1Jom.">�O .l0<"i.">8a�<">aoo - '(p(,,m(Y)OO - 283190 8', 8Mm)�•t'l()0(]1() l;r•1fi,) - 1.7 
Na3. 
8.">tefi<>ol)OOU 0<>8Mm3�ob aamMs.-!?0 - 80Cl'J.)o:JOO �,)ln3S!!_>O>'!_%) :ia(,i()oJ,)S!!.''J('/)O ti<inl!!_';J60h 8;J(1H'l!.\,'()(J>. 
'{!MCl'1cl�•J�i]OO: 

V -= s, - S, X L; 
2 

b.:,�,)n: 

V= S,_xL; 
3 

V bb;)'JS?:!:'Ob 8M(37JS?:!:''''O,),, ol!!.''''.lclo; 

V = S1 + S,T✓ Six S1 x L; 
3 

S1 �-) S2 - .JiJ;Jll>;JOOh '{j.'li1>(YIC'lO;JOO 3<">01?:!:•ti?i'h;:i; 
L - :\(;iOl!!_':JOb 'ilr'lr:ioh a.)ficl11�•0. 
VO<>s::?Obl)7:J�Ob <'i<>Ms.-!?iJ6Mo<"io30 8.:,ll3a6ao�aoo 8.-,tefi.">ol)OOU I:!?-' .)c\f)M36M'b7:1�0 <'iab()tefibaoob 
J<>630M<'io3oob 8ob31-"!?3om (A+B+C1+C2 s.-!?-> P) -

6�MJO fil-8: 
;le•)(/). N?2 
V = 3090-18 45+✓5701050 X 120 = 292920 83 

3 
JC'lM, N•3 
V = 4610+6830 X 120 = 686400 33 

2 
Jj"l{'), N-4 
V = 4070+ 775+,/ 3154250 X 120 = 264840 fl-' 

O�(Y)JO IV-8: 
,kH5. l\�2 

3 

V = 1845+ 3230-,-✓ 5959350 X 120 = 300640 83 
3 

,l1•1(,,. Ni3 
V = 6830+4355 X 120 = 671100 83 

2 
,lf'1<11. N•4 
v "' filx 120 = 31000 a3 

3 

O�MJO V-8: 
,}126. N-2 
V -= 3230+25 IO x 120 "'° 344400 83 

2 
Jf'10. N>3 
V = 4355+3805 X 120 - 489600 a3 

2 

O�MJO VI-B: 
.�["JM. N>2 
V = 2510+]810 X 115 = 248400 a3 

2 



10.6 

10.7 

101! 

11 

ll.l

ll2 

113 

12 
12.1 

122 

123 

12.4 

12.5 

V - 3805+1525+✓ 5802625x 115 = 296662 83 
3 

O�MJO Il-C1: 
,1<'11!1 N>2 

V - 22 I 0+ 3090 x 210 = 556500 a3 
2 

,h-2�. 1'::!"'J 
V = S6l0+4610 x 210 = 1073100 83 

2 
,)cTJ6 �4 
V = 71 0-i-4070 ... ✓ 2889700 x 210 = 453600 a3 

3 

O�MJO VII-Ci: 
Jr:a:i l::l:•2 
V = 1810�2220x250 = 503750 33 

2 
;11,1�. N,3 
V = 1 525 X 250 = 127083 83 

3 

O�MJO VIlI-C1: 
.l,2�. � 

V = 22201-6650+✓ 14763000 X 215 = 911027 83 

3 
,lc,1«'i. �3 

V � 6580 X 215 = 471567 83 

3 

h�� l!i)S!!.:!lG1)6'bnr:i f22ll:Jdf!')'.ba aQ�>l�IJQQ.)! 
B .J,)6i.J<'Jl')(\')O.) - 1975542 83, (1)r•16an'fJ11 - 3358421 ,�; 
c, J"6iJof'1(1'io,, - 3540127 a3, l�M60,\',lo - 6018216 O;
B + C 1 - 5515669 a3, O('l6a?,'i111 - 9376637 6-
<'>s2�•,)6bgil!:l[j Qi)t"J,:ig��P 
(Jf!!>nfir?,Jt!)of!!.•'''f!!.'nrYJnu oafluJJf!!.'t>J().) <60%) 
B J"(}iJO(')<1>o,, - 1650420 a3,
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