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'llw.2mUJ.WhnlJUJmh~ lp.u3mhm1nt l:; 2013 JU· hn3tuptpp 11-ph ct. 1600-ph U.l>. 
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C .llHCCepTal.(KeH MO)KHO 03HaKOMHTI>CH B 6H6.JIHOTeKe HHJ l. 
ABropeqiepaTpa30C.IraH 11 oKTII6pH 20131'. 

Y'IeHI>lli ceKperapb cuel..lilllJll13MpoB!urnoro coaera 024, J..1.<1>.M./ d. ~~ t4 J~. P. Kapaxarum 

I 

UCiuUSlll.r.1:21' ClJ}i,ll'LfiM' .P'Lfil>..(il·Uq.p re 

Mnwb mPJlbmqm'imtl!l;)Dlhtl. 
Up.tqmqhutJ!ih hmtfmqmp.q!ih hmuhnq C},ui1mqtn!iqmlJ.wh tnJ.1.hqtp.mlJ.mh 

O:mnmqm1iuhtp.~ (C},SK) pm'1_mqmhm2mt!J. IiqmnpnUJ. hh 1.i hp.whg hnupg hwm.nmmmh 
1:;: Uimu Jinri.tf!ig Up.tqmqg t!J.nt!J.n]umqmh op3tqm t hm'iuiJ.1.umhnuf: Ch11mtftb.g tf!i 
pmb.Ii p.nUJ.hhhp.!i ghiumgpmtf mp.hqwqb.mJ!ih m!ihqhp.mlJ.mb. O:mnwqwna-hhp.p. 
!ihtnhhuMnlJ.aJmhg lJ.wp.nri. t mO:ht up. pmhp. lJ.mp.qnt Up.tqmlJ.hmJ!ih mlJ.tn!itlnt:fl']Ulh 
mq11hgmpJmh~ qw1mlJ.tn!iqmlJ.mh O:mnmqm]phhp.p tJ.p.m qmp.nri. 1:; 11IimtJ.t1 np.UJ.hu 
qm1mlJ.miiqmqmh m!ihqhp.mqmh O:mnmqwwhhp.!i hwummtnmh <<:f>nb.Ii» 
tfn11mumgiim: llp.hqmlJ.hmJ!ih mlJ.miitJ.mpJmh htmumb.pntl ml:iq!i mhhgnq q,sK 
un11mumg!inh tp.b.nl]phhp.~ lJ.mp.hl!i l:; pmdwhht 3 ]utfp!i' qhntfmqb.]1.uwqmh 
t!J.npnp.!ilJ.hl:ip., :rmppm2 htj_mqmtfhhp lI ~hp.qhtnhJm UO:tp.: ~tpg h2tJ.mo 
tfn11mumg!inh hphm]phtp.Iig qmtn hp.lJ.p.np.IJ:wqmh miitqhpwlJ.mh O:mnmqm3phtp!i 
hnuptp.Ii tlp.m lJ.mpnq hh mq11t1 hwu hqmhmlJ.mJ!ih llJ.UlJtfwhhhpg (2tp.tfmumiiO:wh, 
O:h2mtf, mtfUJ.pnUJ.mJ!ih mtfUJ. hp.mu qnp.onq 1::1hlJ.tnpmqmh 11m2mhp.): llnm2hwJiih 
tnphqhpmlJ.mh O:mnmqm]phhp.!i hnuptp.Ii 0:2qp!itn '1,hp.mlJ.mhqtfmh hmtfmp. 
mhhp.mctt2m t UJ.mp.qt1 t!J.n:tiim11mpd. lJ.mUJ.~ IJ:llmhg lI bp.lJ.p.Ii tfmqhpumw!ih 2mt!J.tlnri. 
hplJ.pn1111mlJ.mh tn!ihqtp.mqmh O:mnwqm]]Uhhp!i tf!i21.i' hm2tJ.Ii wnht1ntJ. hqmhwqmJ!ih 
UJ.W]tfmhhb.p.!i mq11tgmp3mhg: 'l:nptfwh!i 011tphm:fl'utpulhmqmh t:PhlJ.tnhhp.!i 
mtumpJmh hmtfmd.mJh hplJ.pnp11mlJ.wh tfmuh!ilJ.htp.Ii hnuphp!i tJ.p.m mtfhhmtfho 
mq11hgmp1mhh mb.Ii tfphn1np.tnmJ!ih O:h2mtf~: btl hmO:w]u mp.1.itmi!ih qwtf 
mtfUJ.p.nUJ.mJ!ih mqtn!itlmiuimtfp uimitfmhwtj_nptj_mo tfn11mumg!inh l:;:f>hlJ.mhhpmtf IiP 
wq11hgmp3mhh 1:; mhhhmu uphn1npmw1Iih O:h2tfmh t!J.nt!J.nqmp3mh~, np!i 
mpIJ:Jmhpmtf pwp11whmtf 1:; :P!iq!ilJ.mlJ.mh UJ.p.nghuhtp.Ii 0:2qp!itn htmwqnmmp3mhg: 
llJIJ: IiulJ. 1.1J.Ultn0:mnn'1_ 2mm qmpun11 l:; pwpnuhmp.wqmh qnpomlJ.!ighhp.!i 0:2qp.!itn 
hm2tJ.mplJ.~, hhtnmqntntj_nq tnwpphp tp.qpnp11wqwh uwuh!iqhhp!i hnupb.p!i hmtfwp.: 

UtfllJ.PnUJ.mJ!ih mlJ.mMmraimhhhp!i ctmtfmhmq mhri.]1. mhhgnq UJ.pngb.uhtp!i 
WP11Jmhpmtf hmJ!.IUJ. hu hplJ.p!i tfmlJ. hpl.imJp!i tJ.p.w 11Iim'1_mtf hh l:iplJ.pnp11mlJ.mh 
mmp.php mhumlJ.Ii tfmuh!ilJ.hhp!i hnuptp!i mtJ.t1mgmtfhhp, UlJUUJ. hu lJ.n2tJ.wo 
UtfUJ.pnUJ.mJ!ih ~hpqtmhJm UO:hp (ll~U): ll~ll-tp]1. phmJJUg lJ.mUJ.tJ.mo 1:; uttfUJ.hp.!i 
tft2 m.cthq qhlJ.mpmlJ.mh 11m2m!i hl:itn, np!i mqIJ:hgm]_itJUlh tnwlJ. uihri.]1. th m.hthmtf 
pwtJ.mlJ.mh pmpIJ: :pp.q]:iqmlJ.mh UJ.pngtuhtp. WJI} JitlJ.nu.r' 

• fl.t1mmP.tlliutn!iq $m]u.2nq qhlJ.tnpnhhtpii hhqhqhtp: 
• bplJ.pnp11wqwh tnJ.1.l:iqhpwlJ.mh O:mnmqut]]ithl:ip.p. 

• 

• 

(tthlJ.mp.nhhtp., tf3mnh!.itp., UJ.p.ntnnhhtp h l!igpmtJ.n11tJ.mo tfhqnhhhp) 
l:;hhpqhtn!ilJ. UUJ. hlJ.tnp.htp.Ii t!J.n]umq tp.uimtf: 

fl.t1mmP.tlliumiilJ. t!J.m:tii2nq t1tlJ.mp.n!.ihhp!i htqhqhhp!ig 
wnm2mgmo qmtftfm O:mnmqm]phhp.!i -1>ntnntfp2mqui1Iih nhmlJ.g!imhhp: 

fl.hhmqhb.Jmh lt qmtftfw O:mnmqmwnttf qm1omqhhp!ig: 
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UlJ.uUib 2008pt-]l.g Up.wqUib]l. S]l.b.qb.p.UiqUih b:qUihUiq]l. L.b.mUiqnmtfUih Y:b.hmp.nh]l. 
(USbL.Y:) tfUiuh]l.qhb.p)l :qb.mb.qmnhb.p.g qp.Uihgmtl b.h UIUUJ.p.n111m3]1.h mqm)ltlmia-Jwtlp 
111m1tfwhmtJ.nptJ.mb b.p.lJ.p.np.:qUiqUih tfUiuh]l.qhtp.]l. hnuph.p.]1. UitJ.b.1mgm.tftp.g h 5 
uiUip]l.hb.p.]l. gh:qUigpm.tl qp.UihgtJ.b.1 hh 2m.p.2 300 :qb.111ptp., np.nhp m.:q hqgtJ.b.1 hh 
qUitftfUI ptj_Uihmhb.p.J:i., qb.lJ.mpnhhb.p.]l. h hb.3mp.nhhb.p.]l. hnupb.p]l. UitJ.t1UigtfUip: USbL.Y: 
qhhmp.nhnuf lJ.UimUiptJ.n:q hb.uiUiqnuimia-3m.hhb.p.)l 1m.p.UihUiuilJ.mia-3m.hg qUI]Uihnuf t 
hp.UIUnttf, np. ]l. 21.inp.h)ltl UlUipptp. m]l.111J:i. h uiUippb.p. thhp.qhm]l.q 2ttftp.ntJ. 
tfwuh]l.lJ.hb.p.)l :qhmb.lJ.mnp.b.hp)l, tf)lUimuuUihUiq qp.UihgtJ.m.tf b UmJhUiqmhmgtJ.m.tf hh 
uimp.pb.p. mhumlJ.]l. uimp.mlJ.Uih tfmuh]l.qhb.p.g, np.h q hhmp.UitJ.np.mia-Jmh 1:: mwJ.lm 
qwuiwp.h1 tfUihpUiqpq)lui hb.mwqmnmia-Jm.h uiwp.ptp. m]l111P. tfn:qmuwg)lnh 
t.'.pb.lJ.mhh.p.)l hUitlwp.: 

UW.~UJ.W4W b.UJ.UIUlwJm 
• L.w2tJ.t1 Upwqwb)l S)ltqb.pwlJ.wb. b:qUib.wq)l 

L.b.111wqmmfwh lJ.b.hmpnh)l tfwuh)lqhtp)l :qb.mb.qmnphb.p.)l pUip.ntfb.mp.)lq 
qnpClll1lJ.)lghb.pg: 

• Up.UiqUib u 'L.np Utfptp.:q qUI]UIUhtp.m.tf 2008-2012ia-ia--
)lh qp.Uihgtj_Uib 298 UtfUJ.pn111mJ)lh ~b.pqh.mh3m Ullt.p.)l tl]l.6'.mqUiqp.Uiqwh 
tJ.b.pJ.mbmia-3m.hg: 

• UUiqhh.mntfb.mpb.p.)l mh.:qm:qp.nu.Ig h qb.ntfUiqh]luUiqwh 
IJ:UI2m]l tf2uiU11J:]lmUip.qnufg: 

• Un:qmuUig)lnh t.'.ph.qmhh.p)l qp.Uihgmtfg 'L.np. Utfpb.p:q 
pUip.0.p. lh.nb.UI])lb. q)lmUilJ.Uih lJ.UIJUihnuf: 

Umw.g\J_w.b UIJUllnl.b.pb.hpp JW.pw.nwlpnb. b.2w.b.w.qmiv1n1hl!;: 
U2Juwuiwhp]l. 2p.2wb.Uiqb.hp.mtf umUigtJ.wb pUip.ntfh.uip.mqUih qnp.bmq]l.ghtp.g' 

hUI2tJ.wp.qtJ.Uib Up.UiqUib]l. q]l.uiwhtuimqnmUilJ.Uih qb.b.mp.nb.)l :qb.mhqmnp.b.hpnttf 
qp.UihgtJ.n:q b.p.qp.np:qUiqmb. tlUiuh]l.lJ.hhp.]l. hnupb.p.)l hwtlwp., qoquiUiqnp.btJ.hb. 
mutfUI'il.UllJ.UIJ]l.b. 2Ulpphp.mtf ah2tfUih ljinljin]um.ia-3mhhtp.ntj_ UJ.UIJUUIUUltj_np.tJ.Ulb 
tfn:qmuwgp.nu t.'.ptquib.tp.p. qnptqg]l.w1]1 hwtfmp.: 

Up.wqwb b 'L.np. Utfpb.p.:q q)luiwlJ.mh qm]Uihhtp.mtf qp.UihgtJ.Uib 2mp.2 300 
mtllllPnUJ.UIJ]l.h tJ.b.p.ql:iuih3m Uiahp.)l tJ.]1.amqUiqp.UilJ.Uih tj_tp.1mbmia-JUI'il. Uip:q]mhpb.hp.g 
qmp.n:q th oqmUiqnp.btJ.b.1 mu111p.nUJ.WJ)lh UitfUJ.tp.mtf mh:q]l mhtgn:q UJ.pngb.ub.tp.)l 
mtJ.hJ.]l tfUihp.mqp.q]lui hhmUiqnuimia-3mhhhp lJ.UimUip.h1m. hUitfmp.: 

2010ia--)lg Up.Uiqmb h 'L.np. Utlphp.:q q]lmUilJ.Uih lJ.UIJUihhhp.mtf ulJ.utJ.Uib 
qhnuUiqh)luUilJ.Ulh :qm2m)l tlh(l a2mmia-3mtfp ~Ulljimtfhhp.g b unl.JU11b.hp.)l 
lJ.muiUilJ.mtlg mtl.Jm1hhp.]1. pmqUI]nttf, oquimqnp.btJ.t1m hh )lh~111hu qhntlUiqh)luwlJ.wh 
lJ:inia-np.)lqhhp.)l, UIJh111hu q Uitf111p.nUJ.UIJ]lh wqui]ltlmia-3mhhhp.)l mumtfuUiu)lp.mia-JUih 
hmtlUip: 
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q,p.1.11wqwh hnpnt.JIVD:= 
• Unw2)lh mb.qUitf hm2tJ.Uip.qtJ.h.1 th pwp.ntfh.mp)lq 

qnpbUiq)lghh.p.g mwpph.p uih.uwq)l b mwp.ph.p 2htfm3]1.h tb.l:ipq]l.wuh.pntJ. 
tfwuh)lqhb.p.)l hnupb.p.]l. hwtlwp: 

• UuiwgtJ.b.1 t pmpntfb.uip.]1.q qnp.bmq]l.ghb.p.]l. 
lJ.m]utj_Uibnqa3mhg ulJ.qphUiqUih ghqhn:q tfUiuh]l.qhb.p.]l. thtp.q]l.mub.p.]1.g: 

• UnUI2]1.h whqmtl lJ.UimUip.tJ.b.1 1:: Utf111pn111UIJ)lh 
~b.pqb.mh]UI UO'.b.p.]1. tl]l.6'.UiqUiqpUiqUih tj_tp.1mbmia-3mh. hUI2tJ.wp.qtJ.b.1 th 
U~U-b.p.)l tf)l2)lh mlm:qmia-3mhhb.p.g UpUiqUib h 'L.np. Utfpb.p:q lJ.UlJUihhb.p.]l. 
:qb.UJ.pb.p.)l hUitfUlp: 

• Ontl]l. uUiqb.p.um1ia-J:i.g b.p.qm mUip.ptp. 
pUip.O.p.nqa3mhb.b.p.)l tJ.p.UI' 3200 h 2000tf, Up.Uiqw(l b 'L.np. Utfpb.p:q pUip.0.p. 
ltnhUI]]l.h q]l.uiUilJ.Uih lJ.UIJUihhb.p.mtl mnUI2J:i.h mhqmtf uqutJ.b.t b.h 
ql:intfUiqh]l.uUiqmh IJ:UI2m]l. ~Uiljimtfhb.p.g: 

'll.wimUJ.lllhm.wwh hl:ijlqWJUIQll.m::t wmthwJynumiviwb. hptfhwlpub. :qpntJJVb.b.tm. 

• bp.lJ.p.)l tfUiqh]luUilJ.Uih :qm2ui)l tf2mUI:q)lmUipqmtlg Up.UiqUib b 'L.np 
Utfphp.:q pwpt\.p. lhnhUI])lh q)ltnUilJ.Uih lJ.w3whhhp.mtf: 

• Pwp.ntfhmp.)llJ. qnp.bUilJ.)lghtp.)l hUI2tJ.wp.qg mmpptp. mhuUiq)l h 
uiwp.pb.p. 2huw3)lh l::htpq)lwhb.p.ntJ. hp.qp.np:qUiqwh tlmuh]l.qhtp.)l hnuphp.)l 
hwtlwp.: 

• Up.wqwb h 'L.np. Utfpb.p.:q lJ.m3whhb.p.mtf 2008-2012ia-pt-)lh qp.mhgtj_m(l 
298 Uu111p.n111m3)lh ~hp.qhmh3w UO'.hp.)l tl]l.6'.wqwqp.mqwh tJ.hp.1mbmia-3wh 
Uip:qmhphb.p.g: 

• 'L.np. Utfphp.:q)l b.h1mp.nhw3)lh tfnh)lmnp.mtf qp.UiugtJ.mb WtfUJ.pnUJ.WJ]lh 
mqmtJ.mia-JUIUp 111m1uwhwtJ.np.tJ.w1:l ht3mp.nhhtp.)l UitJ.h19mlJ.w3)lh hnupg, np.h 
m:qhqgtJ.t1 t uJ:i.UimutfwhUiq qwtftfw ptj_Uihmhhp.)l wtJ.h19mqntJ.: 

• Up.tqmqhw3J:i.h wqui)ltlmia-1wh 24-p.:q g)llJ.1mu ht1mp.nhm1J:i.h h 
SEY AN :qhmhlJ.uinp.hb.p.mtf qp.whgtJ.UI1:l lmp.pm2 utJ.Uiqnttlg: 

U2luw.unub.Ph ww_~gpw.b.. UmthUI]unumpt3mh h]ltlhmlJ.wh WPIJ:Jmhphhp.g 
hhp.qw3wgtJ.b.1 b.h hb.uih3w1 tf)l2mqqw3]lh q)lmwcln:qntJ.htp.mtf "tf)l2mqqw3]lh 
hhJ.]ln:f>)lq)llJ.wqwh mmp.tJ.w wnUI2)lh Uip:q]m.hphtp.g 2007 (Unqn111ni, Pm1:qUip.J:i.w, 
2008), tI)l2Uiqqm3)lh qp.mUidn:qntJ. "FORGES-2008" (\,np. Utfpb.p.:q, L.w3Uiuuimh, 2008), 
uJ:i.2Uiqqw3J:i.h q]l.mUicln:qntJ. "TEPA-2010" ('L.np. Utfphp.:q, i:WJUIUmUih, 2010), 
ui)lb.qhpwqUih bUinUiqUIJIUUhp.)l btJ.p.nUJ.WlJ.Uih q)lmmcln:qntJ. (UnulJ.tJ.m, fim.umuuiwh, 
2012), UJ:i.2wqqw3)lh q]lmwcln:qntJ. "TEPA-2012" (UnuqtJ.UI, fimumumwh, 2012) 11 
i.fJ:i.2Uiqqw3)lh q)lmUicln:qntJ. "TEPA-2013" ('L.np Utfpb.p:q, 1.UI]UlUUlUlh, 2013) 
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SupuqpnLlltJntb.hhp.. Utnhhw:tunump3wh h[nfhwqwh h3mpg mui.wcynl_wh I: 4 
q]lmwqwh hnrpl_whhhpnuf (mhu gmhqg uhrp..fmqp.]l 1j_hp.2mtf): 

UmhhwJµnumww.b. !J.wnntwl,whm b. IDu!J.111m Umb.umiunumia1mhg qwqtllj_mh I: 
ub.p.whmp]mh]lg, hp.hp qtmlullhp.]lg, tutft}1.n$mtlp.g h oqmtuqnp.hlj_wh 
qp.wqwhmp]tuh gmllq]lg: UmhhmiununtJ_C}]nthg qmqtflj_wh I: 117 1:2]1.g b. 
UJ.tup.mhmqmtl I: 34 tuqmu3wq, 50 hqtup. b. 102 qp.wqmllmp3mh hqnufhhp.]1 
mhlj_mllmtlhhp.: 

U2):il.111ui111hpp pn'1_111b:qwl]_mJ_C}JnLhg 
t.hp.11100.Lp]mhnuf h]ltfll1111j_np.1j_mh I: luhIJ:p.p wp.IJ:J.1111qwhmJ_C}JnLhg, 3.hwqhp.UJ.lj_wh 

hh UUJ.mtn111qhhp.h m hhmwqnmtfwh IullIJ:]lp.hhp.g, q]lmmqwh hnp.m]p]); h um111glj_wh 
111p.IJ:JnLhphhp.]1 q]lp.wnwqmu h2whmqmp3mhg: 

Un1112Jib. q1nL!ug qmqtllj_wh I: 3 pwd]lhhb.p.]lg: Unw2]1h pmdb.mtl b.qwp.mqp.lj_wh 
hb. Up.mqmh]l Sphqb.p.mqmu bqwhwq]l hhmmqnmtfwu qhhmp.nb.]1 (ASEC) 
hp.qp.np.riwlJ.wb. tn]lhqhp.wqwh tfwub.]lqhhp.]1 qp.whgtfwh rihmhqmnp.hb.p.g, np.nhp 
qmb.lj_mtl hh hnlj_]l tlmq hp.hnt]}!}]lg 3200, 2000 h lOOOtl ptup.3.p.mp3n1hhhp.]1 lj_p.w' 
Up.wqmh tb.nmb. tmh2]1h: ti:hb.mp.nh]l rihmhqmnp.b.hp.g 2mp.2op.3w w2Iuwmhtntl' 
qp.111hgmtf lib. mmp.pb.p. mhumq]l hp.qp.np.rimlJ.tub. tlwuh]lqb.b.p.]1 hnuphp.' 
qhqmp.nub.b.p., tf3nmhhhp., ut1mp.nhub.p., qwtltfw plj_mb.mhp., np.nhg qp.mb.gtlwb. 
2htfm3]1h l:hhp.q]lwuhp.g uqulj_mtf th 1.5 UJ:q- ]lg h hmuhmtl tl]lb.2h 5 q.J:q -]lg 
pwp.3.p. l:hb.p.qb.m]lq m]lp.nLJp: "lrb.hmp.nhmtl 2ml!J.1j_mtf I: hwh bp.qp.p tfwqh]lumqwh 
riw2mg, tfpt.m1np.mm1]lb. .:S:b.2mtfg h tf]l 2mp.p orihp.hmpmpwb.wqmu UJ.mp.mtfhmp.b.p., 
np.nhp hhwp.mlj_np.ntp]mh hh mmUiu hhmwqnmht ]lh2UJ.b.U wp.hut]]lb., m]hUJ.hU l:t 
mtfUJ.p.nUJ.mJ]lh wqm]llj_mJ_C}JlUtlp UJ.W]tlmhwlj_np.lj_wh tlruim..uwg]lnh b.p.hmphhp.g: 
S]lb.qb.p.mqmh .:S:wnwqm]J_C}b.hp.]1 hnupg, np.g qwtliu I: qm1111lJ.m]lqwhhp.]lg, 2wm qw3mh 
I:: bp.p tfwub.]lqg tfmhmtf I: tliab.n1np.m, 1113b. mhghmtl 'I: wqnm]l h pplj_whh]l 
tfP2m..lJ.hhp.]l tfnmnlj_ h pmlutlhtntl IJ:p.mhg hb.m' wnw2wghmtf I: b.np.' b.p.qp.np.riwlJ.wb. 
tfwuh]lqhb.p.: UJIJ:UJ. hu tfphntnp.mmtl qwp.qmhmtl I: b.p.qp.np.ri111qwh tlwuh]lqhhp.]l 
hhqhqg: bp.qp.np.IJ:wqwb. tfwuh]lqhhp.]1 hnuphp.g tfnIJ:Ilqmglj_mtf hh ]lh2ui.tu Up.hqwq]l 
wqrihgm..p3mtfp, WJ'i.tUJ.b.U l:t hp.qp.]1 tfphntnp.mw3]lh UJ.W]tlmhb.hp.]l l!J.nl!J.niumpJmtfp, 
IJ:p.mhp hh' llll2mtlg, 2tp.tfwum]lilmhg, mtlUJ.p.IlUJ.WJ]lb. wqm]llj_mp3mhg h WJth: 
bp.qp.np.riwlJ.wh tf111uh]lqhhp.]1 hnupb.p.h wnwtlht tfhh $n$nlump3wh hh b.hpwp.qlj_mtf 
tfpb.n1np.mw3]lh .:S:hzuwh $n¢.nlump3mhhhp.]1 dmtlwhwq: 

bp.qp.np.IJ: pwdhmtf tfmhp.wtlwuunp.hh hqwp.wqp.lj_wh I: w3b. tlhJ_C}nIJ:g, np.nlj_ 
hw21j_wp.qlj_h1 hb. (ASEC) rihmhqmnp.hhp.nttf qp.whglj_nq mwp.php. hp.qp.np.riwlJ.mh 
tlwuh]lqb.hp.]1 hnuphp.]1 pmp.ntlhmp.wqwh qnp.hwq]lghhp.g: U]IJ: qnp.hmq]lgb.hph 
oqmwqnp.hlj_mtl hh hp.qp.np.riwlJ.mh tlwuh]lqb.b.p.]1 hnuphp.mtf tfphntnp.tnm]]lh 
O:h2mtlnlj_ UJ.W]tlmhmlj_np.lj_wh $n$nlumFJnt'i.thhp.g 0:2qp.tnb.tm hwtfwp.: 
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Pmp.mfhmp.mqmh qnp.hmq]lghhp.J:! hm2i1_mp.q htm hullfmp. oqmmqnp.olj_ht I: hhtnh]WL 
tfhpruig, np.h mnm2]lh mhqmtf oqmwqnp.hht I: '1nntfwhg 1974ia-]lh, hh]tnp.nhhhp.]1 
hnuphp.]l hwtfmp.: bp.qp.np.IJ:mlJ.wh tfmuh]lqhhp.]l hnup]l I ¢.m}l.nlun1p3mhg ilh2tfwh 
l!J.npp. ¢.nl!J.nlump3tuh IJ:hUJ.pmtf qmp.htli I: mmt hhtnh]tuL hmlj_wuwp.tlmtlp 
I= /

0
e-f1<P-Po), np.mhIJ. - (J-b pwp.ntfhmp.]lq qnp.hwq]lgh 1:, Io hp.l]_p.np.rimlJ.tuh 

tfmuh]lqhhp.]1 hnuph I: P0 ilh2tlwh IJ:hUJ.pmtf: 
U]utnhrtlig (J-b qwp.htli I: np.n2ht Ji hp.qp.np.IJ:mqmh tfwuh]lqhhp.]l hnup]l h P; 

pwp.ntlhtnp.]lq ilh2tfwh m1lJw1hhp.]1 tl]12h qhm3]lh qnp.htmg]lmJ]l 
tf]12ngnlj_' fJ = r. c;

1 
/ c; P' np.tnhIJ. r-p qnp.humg]lm3]1 qnp.hmq]lgh I:: 

"Lqtup.tuqp.lj_wh tlhianrintl wnw2]1h whqtutf hm21j_wp.q1l_ht hh ASEC 
IJ:htnhqtnnp.hhp.mtf qp.mhglj_nq tnmp.php. hp.qp.np.IJ:tulJ.tuh hnuphp.]1 ptup.ntlhtnp.mqmh 
qnp.hwq]lghhp.h ]lh2UJ.hu tnmp.php. 2htfw3]1h l:hhp.q]lwhhp.nlj_ tlimnhhhp.]1 hnuphp.]l (tl]l 
pmh]l tnmuh]mq UJ:q -g tl]lh2h 5 q.M-]lg ptup.3.p.), tu]hUJ.l:iU Cl gwhp. l:hhp.q]ltuhhp.]l 
l:thlJ.mnhhhp.]1 h hh]mp.nhhhp.]l hnuphp.]l hmtlmp. mp.hqmqhmJ]lh mqm]llj_mJ.UJWU 24-
P.IJ: g]llJ.Ui uqqp]lh ]lh2ui.hu htuh g]llJ.]ltli tftupu]ltfmtlp. dwtlmhwq [1]: 

bp.p.np.IJ: ptudhmtl hhp.lJ.m1mgi1_mo hh umwglj_mh tup.IJ:]mhphhp.]1 phhwp.qnufllhp.g 
h php.lj_mh hh pwp.ntfhtnp.mqmh qnp.hmq]lghhp.]l' wnw2um1]1h tlwuh]lqhhp.]1 
l:hhp.q]lmhhp.]lg lJ.wiui1_womp3mh qnp.hp.g 3200 h 20001.f ptup.3.p.mpJmhhhp.]1 lj_p.m 
(tnhu hq. 1 h 2-g): 

0 

1i" 
-0.1 . 

.E -0.2 
~ 
~ -0.3 c: 
.!:!! 

E -0.4 
GI 
0 
u -0.5 
u 
·;: 
1i -0.6 
E e -0.7 Ill 
Ill 

-0.8 

6 

• 

• 

7 8 

y = 0.0515x • 1.0048 
R = 0.951 

9 10 11 12 13 14 15 16 

Energy (GeV) 

t.qwp.1. 20001..f pwp.3.pmp1111h lj_p.111 qp.111hg'1_nq h.plJ.pnp.IJ:111qmh tligp111tJ.nptJ.Ul.O 
tlwuhpl]_hh.p]l' 250 UM-pg pwp.3.p. l;hh.p.q]:i.w1n'1. tlJnmhhh.p.p b. hh]tnpnhhhp.p 
pwp.ntlh.mp.wqwh qnp.Owl]_]lghhp.p 1.J.wiunuf]! ulJ.qphwlJ.11111 UJ.p.ntnnhbb.p.p 
tlh.IJ:]lwhm]ph l:;hb.p.qpw]p wp.db.ppg: 
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0 

:ii' -0.1 E 
~ -0.2 
ii 
r::: -0.3 1 Cl> 
u 
IE 
Cl> -0.4 . 
0 u 
u -0.5 
~ 
E -0.6 
e ca -0.7. Ill 

-0.8 
0 

• 
5 10 

y = 0.0173x - 0.7126 
R = 0.931 

15 20 25 
Energy (GeV) 

30 35 40 

'Lqw.p2. 32001f pw.paJllllJtJW.h 1.J.pw qJlwhgtlIUJ. hplJ.JlllJlllW.qwh tJ:igpwl]_npl]_wb 
uuiuh}lqhhp}l' 250 U~-}lg pwp.6.p, 5 q.~-}lg pw.p.6.p l;hhpq}lw.hb.Jllltl u1nmhhhp}l h 
hb.]1.llJlllhhhp}l pw.JlllUh.1.11pwqwh qnpbwqpghb.p}l quiJuntU:]! uqqphw.qwh 
uummnhhhp.}l UhajluthW.]ph l;hhpq}lw.jp uip.dhp}lg: 

bp.4JlllJlll q1ntlul! qwqtflj_mb t 3 pmcl]lb.b.hp]lg: Unm2Ji.u pmclb.mtf hqmpmq11lJ.mb 
hb. mtfUJ.JlllUJ.UlJ]lb. mlJ.m]ltlmru1mhb.tp]l clmtfmhmq mtri]l mhtgnq m1h uipngtub.tpf!, 
npnhg U1JlIJJillhpnuf tp!J.p]l tfm!J. tphmrp]l lj_pm IJ:ptnlj_mtf tu t11qpnp11mqmh mm11pt11 
mtumq]l tfmuh]lqb.hp]l hnuphpp mlJ.h1mgmtfb.hJ1, U1JUUJ. tu !J.n~lj_mb Uuuipnuim1]lh 
'-ltpqtmb.Jm U.itp (U'-lU): U'-lU-hpp phmJtuI! qwuilJ.mb l; muuitp]l ut2 mcltrt 
t1tlJ.tnpwqwb. IJ:m2m]l httn, np]l mq11hgmp1wu tnmq mt11.Ji. tu mb.h'imuf pwlj_mqmb. 
pwpIJ: :p]lqplp.uqmb. UJ.Jlllgtub.tp Ul]IJ: plj_nur' 

• fit1mm]ltl]:ium]11J. iJlmiu~IlIJ. qt!J.m11nhb.tp]l htritriutp: 
• bplJ.JlllpIJ:mqmb. m]ltqtpm!J.mb. 6wnmqw1iautp.]1 (t1t1J.mpnb.b.tp., 

tl1mnb.b.tp, uipnmnb.b.tp h j]lgpmlj_nplj_mb tlhqnhb.tp.) l;b.tpqtm]lq 
UUJ. tqmp.ut11p iJlniuwlJ. t11uimtl: 

• fit1mm]ltlJ:ium]l!J. iJlmiu~nri q tqmp.nb.b.tp]l htri tqb.tp]lg mnm2mgwb 
qwtluw. 6w.nwqm1ruhtp]l :pnmntl]l2mlJ.m1]lb. ntmqg]lmb.tp: 

• fihb.mqhb.3mb. h qmtftlw 6:wnmqm1ianuf qw1bmqhtp]lg: 
Unm2]lh pwdhmtl mrumumlj_htp]l mhupmJ. ptplj_wb th b.mh Upwqmb]l 

S]ltqtpwqmh brtmhwq]l htmwqnmtlwu qtump.nh]l (ASEC) tpqp.n1111wqmh 
m]ltqt11wqmh tfmuh]lqhtp.]l qpmhgtlmh :qhmtqtnnphtJllllU 2008-2012pp.-]lh 
qpwhglj_wb 2mp2 298 U'-lU -t111!: UrumumlJ. 1 -mu pt11lJ.wb t op]lhwq, np.nuf 
hhpqm3mglj_mb tu 2009 p-]l utuitnttlptp-hn]htfphp mtf]luhb.p]lh qpmhglj_wb U'{U­
tp]l htmhJWL pb.mpwqpb.pg' tnwp.]lb., mtl]luf!, opf!, chntlg, IJ:tmtqmnpg, n11mu 
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qpmb.glJht t mljh1mgnufg, mtJ.t1mgtfmb. mlmqmiuimug, UJ.PlJ. tp)i. pmb.mqg h 
mtJ.t1mgmtfb.' mpmmhmimtJ.mb mn!J.nuutrmtJ.: 
lJ.111m.uw.11 1. iuu~.-'1ll Upw.qw.im.tll unw.llmlw.ll" U"t.1.U-linll J!lmlJitUl<lnlinn 

Sw.p)i., chntf 
Unb.}ltnnp 

SbnrJ.ntp]nth 'll}lqt11J:i U1.J.t1 uignttf]! 
2008 (p) pw.hw.q]! (%) 

13 UtuimttfptJl, 11:59 4 3.3 
12:43 MAKET 11 3 5.8 
13:25 4 4.4 

19 UtUJtnhlfpt11, 22:47 MAKET 6 1 270.9 
22 Ub.UJtnttfJ!t11, 3:18 MAKET 13 1 5.2 

7 l:nqmttfptp, 9:58 
MAKET 

12 
2 

2.6 
11:15 17 5.5 

9 l:nl.itnhtfptn, 20:43 MAK ET 14 1 3.1 
2 'Lni htfpt11, 13 :27 MAKET 7 1 5.8 
3 'Lnihtfph11, 2:27 MAK ET 3 1 2.5 

15 'Ln1htfph11, 22:31 MAKET 10 1 4.1 
Urum.umlJ. 1 -mtf hqw11mqp.tJ.mb trimumqnlj_ hb.mwqnmlJ.t1 th J:!h!}hmhmp mntfwtfp 
298 U'-lU-b.pf!, npnb.g)i.g 277-g qpmb.gljh.1 th Upmqmbmtf' bntl]:i tfmqh11hm1ruJig 
3200tf pmp&pmJUJUlh tlJlm, 20-g' 'Lnp Utfpb.I1I}nuI' 2000tf pmJl&pmJUJUlU tlJlm h 
J:!luJhmtfhhg 1 IJ:hUJ.p l 4p lllhilIJ.Ill]UJUitfp, bphwb.m.tf' lOOOtf pUlJl&Jllll.JUJWU tlJlw: 
L.t111J.w3wglj_wb tu b.wh UtfUJ.pnUJ.UI]pb. '-ltpqhmb.JUI U6tp]l :q]lmq11mtfwb.hpb. f!UUl 
1w1um1ruutp)i., wtf]luhhp]l, oplj_w clwtftpp h mhnqmru3mb.b.tpp. p.b.~UJ. tu U11wqwbmtf, 
mJb.UJ.b.u ti L.np Utfphp11mu qpwhglj_wb IJ:hUJ.Ptp)i. hwtfmp: 'Lqmp3 -mtf gmgmIJ:plJ.wb 
l; Upmqmbmtf 2008-2012].UJU· qp.wb.glj_mb 277 :qtuiptpp. IJ:Jimqpmtfmb.tpb. f!UUl 
LWJUill]]Ub.tpp.: 

TGE Peak enhancements, 
Aragats {01.01.2008·31. 12.2012) '5 ~~~~~~~~~~~~~~~~~~~~~~~~ 

80 

75 

10 

" 60 

so 

;; 'I 30 . 
]5 I 

" 
5 573 ~ 
0 II.I.......... . 
~~~~~~~~~~w~~#~$~~$~$#~~$~~$~$~#$~ 

TGE amplitude {%) 

'LqmJ13. Upmqmbntu 2008-2012pp. qp.mhglj_uib :qhuwhpp IJ:]lmqpwuwh J!Um 
LW]Unl]phhpp 
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Up.mqmhnuf qp.mhglj_mh 27711huu;~hp.pg 190-g mh.hh. 5%-pg ¢.npp. mtfuuJ:nnm11m, 55 
l}huw' 5-10% li 32 11huu;1' 10%-pg mlJ.ht mtfun]imtIJ:m: Utfhh.mtfhh mtfunJ:nnnll}WJnlJ. 
IJ:hUJ.pg' 271%, qp.mh.glJ.ht t 2009Ft-Ji uhuitnhtfphp.]i 19-]ih.: 'Lnp. Utfphp.IJ:Ilttf qp.mh.glj_mh 
20 IJ:hUJ.php.]ig 14-g mh.hh. 5%-pg lJ.mpp. mtfUJ.tlitnnll}W li 6 l}hUJ.p' 5%-pg rulJ.ht 
wtfuil]l.tnll}w: U~~h.tl1tfh~ l}~Uj_p_h. mh.h_ght t 8,6% wuil]l.tntl):Ul (tnhu h.lj_._4): 

~ 
~ 
'ti 
-8 
E 

-~ 

5 
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3 

2 .-

1 ~· . 

0 ~, ...,. 

.& ~~ 

TGE Peak enhancements, 
Nor Amberd (01.01.2008-31.12.2012) 

- :11 - -
~· ~· s"' •* {\' .... ~""' .... ~; 

TGE amplitude {%) 

l..lj_mp.4. t.np Ut£phP1lllt.tC 2008-2012ftft· qpmhglj_mb :qhUJ.phpp :q]imqpw.tfw.h }!Utn 
llUJUnl]fthhpp: 
Cutn wtfpuh.hp.li qp.wh.glj_mh IJ:hUJ.phpli IJ:pmqpwtfwh.hpl:tg hp.bmtf t, np Up.mqwhmtC 
U'{U-hp.g hl:ttfhrulj_ruh.nuf tnhrl]l. hh mhhh.mtf tfw3pu-hmh.pu li uhuitnhtfphp.­
hnlj_tnhtfphp. wtfpuh.hp.l:th, Iiulj_ 'Lnp. Utfphp.IJ:mtf wtfhh.ruhmlj_ruh.rulj_ruh. wtfpuh.hp.h. tu 
tfmp.tnJ:! b tfm3Jiul! (tnhu h.lj_.5 b 6): 

35 

30 

25 

: 20 

". 
10 

s 

.. -· .. ·-
Monthly distribution ofTGE's number, 

Aragats (01.01.2008-31.12,2012} 

,-a.~ ~QQ .;:.~ ~~ ~'a~ "i><:- \J- ... ~~ ~(°/ 0....... ~~ ~ 

Months 
- - -

m2008 :34 TGE) 

• 2009 :46 TGE) 

W 2.0·+0 {SB TGE; 

82011 (l57TGE) 

•2012 (42 TGE) 

'Lqmp.5. Upmqwbnt.tC 2008-2012ftft· qpw.hglj_mb IJ:hUJ.i!hpp :q]iwqpmtfwh ]!Utn 
wtC]iuhtpp: 

10 

' 5 -

i '1 

1 

' 2 

: 1 

i 0 

! ~1J.~ I(~ ~d· 

• 200S (3 TGE) 

• 2009 (10 TGE) 

• 2010 (S TGE) 

112011 (2 TG E) 

• 2012 (No TGE) 

-~ •I--~ 1--~ -~ -- -'OF; ;l~:f2~~EJGE) 
~·.,: - - - - - 201~t~' ... - , -. --:_.,.;:: ~~ _..:-__~-:: --::- io~°ao~ '(JG 

t-V' "'~ \<>~ \-'\ t-"t, <,•~ o& .,is' <>"" 

Months 

t.lj_uip.6. t.np UtfphP1llluf 2008-2012ftft· qpuihgquib :qhUJ.Php]i :q]iuiqpw.tCw.h "(!Utn 
uitCpuhhpp: 

q.p.mh.glj_wh rihuwhp.p mbnI]_Illft]nth.h.hp.p :q]imqpmtfmh.hp.pg hp.bmtf t, np. b' 
Upmqruhnu(, 11' 'Lnp. mtCphp.IJ:mtf U'{U-]i tl]i2Jiu tnbnI]_Illft]nth.h.hp.g tCntnrulj_np.muihu 
hmtC}!h.qh.mtf hh. li hmlj_wuwp. hh. lOp., p_ulj_ up_wlj_ IJ:hUJ.pp tnbilI]_ntft]nth.g, np.g 
qp.wh.glJ.ht t bp.bwh.mtC, 14p. t: (tnhu h.lj_.7 b 8): 

r-- -~~-- ·--~--

' I 
' I ao 
I 

25 

- "' 
I~ 20 

I a: 
l't; 
; ... 15 

1

: 11:1 

Distribution of TGE events by duration, 
Aragats (01.01.2008-31.12.2012) 

1l11i1l11i ••. I I I 

~~~~~~~~-e•••,••~••f~~~~~bOl•,4Qq~­

Duration of time by minutes 

'Lqw.p.7. UpmqwbnttC 2008-2012ftp. qpmhgqmb :qhUJ.phpp :q]imqp111t£mh }!UUl 
tnb.w:tnt.p]mh 
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Distribution of TGE events by duration, 
Nor Amberd (01.01.2008-31.12.2012) 

'I; 2 
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Ullll 11 I 
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Duration of time by minutes 

'Lqwp8. 'Lnp Utfph.pllD.ttf 2008-2012FtFt· qpwhgqwb qh.uwhp]l q]lwqpwtfwh J!UUl 
UlhnIJ.Illl'tJUlU 

bpqm pwp&.pmia-1mhhhp.mtf qpwhgtJ.wb U"'{U-hp]l hwtfwp qummgtJ.ht hh hwh J!Utn 
optJ.m dwtfhp]l q]lmqpwilwhhpJ! (mhu uq.9 h 10): '1]1.mqpwilwhhp]lg hp.hnuI t, np 
Up.wqwomtf U"'{U-J! uihIJ.li hh mhh'Umu h]lilhwqwhmu mhqmqmh dmtfm'UwqntJ. 
dtuilJ! 13-]lg 21 -h J!hqwo dtutfwhwqwhmmtJ.womi.I, ]luq 'Lnp Uilphpqmu' 14-]lg 23-
g: 

15 

20 

!! : 
G 15"' 
t I 
'S i 

Number of TGEs vs a time of a day, 
Aragats (01.01.>008-31.12.2012) 

! J11d111l -nuL 
0~~?~f~f fO~~~~~~~~~~~f~~~~~f~f~~~f~f$~~f~f~f~f~~ 

Time (ho_urs! UT) 

'Lqwp 9 Upmqwlmttf 2008-2012J.a-Ft· qpmhgqwb qh.uwh.p]l q]lwqpmtfwh J!UUl opqui 
dtutfhp]l: 

12 

) 

) 

) 
) 

.. ·-- ···-------- ·- ----~·----~------·-------------··----·-------------- -------· ---! 
Number of TGEs vs a time of a day, 

Nor Amberd (01.01.2008-31.12.2012) 
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'Lqmp 10 'Lnp Utfph.]1I} 2008-2012FtP· qpuihgqwb qh.utph.p]l q]luiqpwtfwh J!UUl optJ.w 
dwtfhp]l: 

bpqpnpq pwdhmtf hhplJ.wimgtJ.h1 h hhuiwqnmtJ.ht t 'L,np Utfphp11mu' 2000tf 
pwp&.pmia-Jmh tJ.pm qpmhgtJ.mo U"'{U-h, np]l dtutfmhmq qpmhgi.J.ht t qwtfum 
ptJ.mhuihhp]l h hh]tnpnilhhp]l i.IJ:l.wdtutfwhmljjm mO: hmumuiwmmu]uwhmpmp 9.2% h 
3.2% llli]hnt]jahhpntJ.(tnhu hq.11): 'lhuipJ! zmm uho qwphnpntja]Illh mh]l Ul]h 
mnmi.IntJ., np U:J:l.112 Ul]dtf pmnh i;!h'Umpqmilhhp h hhtnmqnmmia1mhhhp. hh uihq]l 
mhhhnuf uiwpphp ]ui.Iphp]l qnqtf]lg, humwq uiwpqh1m hmtfmp, iah ]l tJ.b.p2n npmhq 
h J:l.h2 ilh]umh]lqilhhpntJ. hh runUI2ruhmil hh]tnp.nhhhpJ! wi.IuipnuimJJ:l.h 
mqm]ltJ.mia1mhilhp]l dwumhwq: Cl,]lmilwqwhhhp]l up. tfmug uih11mu t, np 
hh]uipnuhhpu mnw2mhnttf hh 1J.w1owq]l i.Ih2 2hpilwi.IJ:i.2m1J.ui1J:l.h nhwqg]lmhhhp]l 
Ul]1I]Jnthi;!nttf, ni.Iwhi;! uitiqmu hh, np hh]tnpnhhhph mnw2whnttf hh qmtfilw 
ptJ.mhmuhp]l :pnmni.I]l2m1J.w1J:l.h nhmqg]lmhhp]lg hh]tnpnhw1J:i.u ilnh]lmnp]l tfmu 
qmqtfnq l.J.muimp]l uh2, ]luq Upruqruo]l ]umilpg, uwhpUilj_pl.J.]lm 
hhtnmqnmmia-1mhhhp.]l tupI]Jmhpmtf, qpwhgh1ntJ. il]lwdtuumhwq h' hh]tnpnil'Uhp., h' 
quitfuUI pi.j_mhmhhp. 320011 puip.&pn1ia-1mh tJ.pw qwpnqwgmtJ. gm19 mmi., np. 
hh]tnpnhhhp]l ohi.Iwh phnl]]<}J! qwtftfm ptJ.mhtnhhp]l :pnmnuJ:l.2mlJ.mJJ:l.h nhwqg]lwh t, 
J:l.h2ll!liU OI}IllU, UIJhuihu tt hl:i]tnpnhutj]lh tfnh]luinp]l UUIU qwqun.q qwuimp]l ul:i2: btJ. 
qpmhgh1ntJ. htfmhwmJ:l.ui qhuip hwh 'L,np Uuphp11mtf 20001.[ pmp.&.pmia-1mh tJ.pm, 
npui hu milqm]u i.p.np.&., hu ilhq whqUiu hwummmtJ.mi.I t Ul]h uitiqmug, np 
hh]tnpnhhhpu mnm2wumtf hu qwi.Iuw I!tJ.whmhb.p]lg :pnmnu]12mqm1]1h 
nhwqg]lwuhpmtf: 

13 

I 
/1: 



~ 

I 
if L~ 
''!5 i 

I ~ y I ~ -'L ----------i 1· 

I ~ . 

I 
l'.ViiO 1::1>5 1340 1345 1350 I 

UT ' 
:------o-NAMMMUi:;anunnrnys) -NAMMM(m~.:: 

t_____i.._:=-N~M (neut~~) ______ ------~---_J_; 

'Lqtup. 11 'Lnp. Utfphp.q}l bh]Ulpnbtu]pb. tlnb.J.11.llnp.J.i h ptuqtinui111lmo tf1nmb.m1J.ih 
tfnb.pUlilp.p 1l_hp.pb h UUlilp.pb. zhp.U1hp.p tfhq pn111hm'ilng dtutfUlb.Ulqtu]pb. zmp.php.'(!: 

bp.pnpq q1mJ:ul! lJ.mqtI1l_mo 1: 4 pmctpb.b.tp.pg: Unm~J.lb. pmctb.mtl mp.lj_mo 1: 
qhm.fmqb.J.iumlJ.mb. 11m2mJ.i tlmu]1b. gbqhwb.mp mhqhlJ.ntja]ntb., qm1111J.mo 11m2mJ.i. 
~mip.mtlb.hp]l. h munu.Ib.mu]1pmia1mb.b.hp]l. hhm: bp.lJ.pnpq pmctb.mtl b.hplJ.m3mg1J.mo 
hb. '1..,np Utfphpqmtf h Upmqmomtf mhqmqplj_mo tfmqb.hmntfhmphpnlj_ ~mip.1J.mo 3 
mmpphp qhntfmqb.J.i.umlJ.mb. $nianp.J.i.lJ.b.hpJ.i. ml!Jmtb.hpg m ummglj_wo ml!Jtutb.hp]l. 
hmtfhtfm1.11mp3mb.b.t.g m2J:ump.hJ.i. mmp.php 1J.m3phpmtf lJ.mmmplj_mo ~mip.nu.Ib.tp.J.i. 

ht.1.11: t.qmp 12 mtf phplj_mo t.b. Upwqmo]l. h t,np Utfphpl}]l. tfmqb.hmm.fhmpb.t.p.]1 
11J.plJ..-ng gmgtfmb.pb.hpg 2012p -J.i. hmb.lj_mp]l. 22-J.ib. qpmb.glj_mo qhntfmqb.J.iumlJ.mb. 
ip.npnp]1.lJ.J.i. ctmtlwb.mlJ.: 

99.85 

'" 9't751 

"·' 
S9.65: 

llUi 

llD.~i .. , 
..... 
Jan22,0000 

·-·---------

J~n22, 10·00 Jan22,211.DO Jan23,0GOD Jan23,1600 
JIU1\.9!)',2012:Tirne(UT) 

'Lqmp. 12 Up.wqwop h '\..,np Utfphp.q}l tfmqhb.mntfhmp.hpn1l_ ~m$1l_tuo hplJ.p.p 
tituqbputulJ.tuh qwzmJ.i Bx PWIJ.W1l11J.1.W l 1J.l1q. ml!Jmtb.hp.J.i htutfhtftumntp]nth'(!: 

14 
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np.b. q 111mmllmn 1:p hmb.q]1umgt111]1mmplJ.1J.n11 hnupt.p.]1 tpmgmgp.~ ulj_mqtfmb.: 3200 
h 2000tf pmp.&p.mp3mb.ut.p]1 1J.pm ut.3mpnum3J.iu h SEV AN tfnu]1mnp.b.tpnuf 
qp.muglj_mo :f>nppm2 ulj_mqtfwu llli]Unt]pb.hpg UU1U1UU1lill u111m1.11mqn1J. 11J:immp.q1J.mo 
hnupt.p.mtf qm1.11mpqt.1 hb. a:b.2tfmu IlLIJ.IJ.mtfb.t.p: Up11Jmhpmtf b.t.3mp.nb.b.t.p.]1 
uqmqmtfg :pnu]l b.qmmumtfp qmqtft.1 1: 4.9%, 250 UM-jig pmp.&p l:uhp.qJ.imb.tpnlj_ 
tf3nmb.hhp.J.i hmtfmp.' 2.2% 3200tf h 3% 2000tf pmp&pmp3mhht.p]l 1J.pm: 
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hh]mp.nhw]ph tfnh]lmnp.nttf qp.whgtj_wb ht]mp.nhhtp.]1 
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Abstract 

The aim of the dissertation is to examine the solar and thunderstorm modulation 
effects posed on the secondary cosmic ray fluxes as measured by the particle detectors 
located on the earth's surface. Forbush decreases, geomagnetic affects as well as 
Thunderstorm Ground Enhancements (TGEs) were investigated using data registered by the 
particle detectors of Aragats Space Environmental Centre (ASEC) during 2008-2012 years. 

After traveling millions of years in our Galaxy, Galactic Cosmic Rays (GCR) 
arrive in the solar system as highly isotropic and stable flux. On the other hand, the Sun is a 
variable object changing intensity of radiation and particle fluxes several orders of 
magnitude in a few minutes. The influence of the Sun on GCR flux can be described as a 
modulation of the usually stable "background". The Sun modulates GCR in several ways. 
The modulation effects caused by the Sun are divided into 3 types: Geomagnetic Effects, 
Forbush Decreases and Ground Level Enhancements. Beside modulation effects mentioned 
above the variation of atmospheric conditions (pressure, temperature, electric fields in the 
upper atmosphere during thunderstorm activity) also can cause the variation of the flux of 
secondary particles. Primary particles interactions with atmospheric nuclei and different 
meteorological effects can hide genuine variations of the primary flux and hinder the 
understanding of dynamics of ongoing physical processes in the solar-terrestrial chain. To 
recover the primary particles fluxes incident on the Earth's atmosphere it is necessary to 
know the relationship between observed count rates of the detectors and the primary 
particles fluxes, as well as the influence of the meteorological effects on the flux of 
secondary particles reaching the Earth surface. Dorman's theory of meteorological effects 
mentioned the barometric one as major influencing particle fluxes. Therefore, it is the 
greatest importance to accurately measure the barometric coefficients to "unfold" the solar 
modulation effects. Besides this there exists several independent research problems 
connected with rigidity, height and solar cycle phase dependence of the barometric 
coefficient. All these dependences can be investigated at ASEC and by SEV AN network due 
to different altitudes, various cutoff rigidities and planned long-term operation. 

In the chapter I of the thesis we describe the ASEC particle detectors and present 
results of estimation of the barometric coefficients for the different types of secondary 
cosmic rays observed by ASEC detectors. The dependences of the obtained barometric 
coefficients on the cutoff rigidities, altitudes and solar cycle phase are calculated and 
discussed. 

The electric fields in the upper atmosphere developing during thunderstorm 
activity also can modulate the flux of secondary cosmic rays. In 1925 C.R.T. Wilson 
proposed that the large electrical field in the thunderstorm atmosphere accelerates electrons 
to very high energies. Such an electron is described as a "runaway." As runaway electrons 
gain energy from an electric field, they occasionally collide with atoms in the material, 
knocking off secondary electrons. If the secondary electrons also have high enough energy 
to run away, they produce further secondary electrons, etc. The total number of energetic 
electrons grows exponentially in an avalanche. This process was named Runaway 
breakdown (RB) or Relativistic Runaway Electron Avalanche (RREA). In 1992 Gurevich et 
al., introduced the theory of the generation of fast "runaway" electrons from the MeV 
electrons of the extensive air showers (EAS) initiated by the energetic proton or nuclei 
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incident on the top of the atmosphere. RREA requires substantially less electric field 
strength values than those needed for conventional breakdown. The phenomenon of RREA 
is based on specific features of the interaction between energetic particles and matter. The 
experimental evidence of the RREA process are believed to be the Terrestriai Galillila 
flashes (TGFs), routinely detected by the orbiting galTilTia ray observatories and 
Thunderstorm ground enhancements (TGEs) detected on mountain altitudes by the networks 
of particle detectors. TOE, i.e. sudden boost of the secondary cosmic ray flux correlated 
with thunderstorm activity, is the manifestation of the high-energy processes in the 
terrestrial atmosphere. Origin of TOE is strong electrical field in the thundercloud, giving 
rise to rather complicated physical phenomena, including several physical processes: 

• Relativistic Runaway Electron Avalanches (RREA). 
• Modification of the Secondary cosmic ray (electrons, muons, protons and charged 

mesons) energy spectra. 
• Photonuclear reactions of the RREA gamma rays. 
• Roentgen and gamma radiation from the lightning. 

We adopt the tripole structure of electric field with positive dipole between main 
negative charged layer in the middle of the thundercloud and smaller Lower Positive Charge 
Region (LPCR) sitting in the bottom of thundercloud. Lower dipole accelerates electrons 
downward, runaway electrons initiate cascades, and, if thundercloud low above the Earth's 
surface the particle detectors register enhancement of secondary cosmic rays above stable 
background initiated by the ambient flux of galactic cosmic rays incident on the terrestrial 
atmosphere. Near 300 TOE were registered on Aragats and Nor Amberd highland during 5 
years. In chapter 2 of the thesis the statistical analysis of TOE events registered by the 
ASEC particle detectors is presented. The seasonal and daily variations of the registered 
TGEs as well as the amplitude and duration analysis are presented and discussed. 

Understanding magnetic storms is important for risk mitigation. Using cosmic ray 
and magneto-metric measurements Scott Forbush established in 1930s the correlation of 
worldwide decreases in cosmic-ray intensity with Geomagnetic Storms. Examining the 
relationships among solar activity, OMS, and cosmic-ray intensity, Philip Morrison in 1956 
claimed that sporadic emission of clouds of magnetized plasma (now named ICMEs) can 
modulate the cosmic ray intensity in interplanetary space and produce terrestrial 
geomagnetic storms. After establishing that the origin of the non-recurrent FDs are ICMEs 
and recurrent FDs are caused by the co-rotation of high speed solar wind streams, numerous 
theoretical and experimental papers were devoted to the possible mechanisms of FD. 
Monitoring of FDs is usually done through neutron monitor stations because most of the 
intensity variation is associated with low energy particles, whereas GeV muons are sensitive 
to more energetic primaries. However, a quantitative study of the correlation between the 
data from neutron monitor stations and muon telescopes is sometimes conducted. The rate of 
muon detection depends on a number of meteorological factors, such as atmospheric 
pressure and temperature. Correction for local variations of these factors must be made to 
determine the properties of the primary cosmic rays. The effect of the atmospheric 
temperature is most important in the upper atmosphere, where air showers are initiated, but 
even then it is small compared to the atmospheric pressure effect. 
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A6CTpmcr 

TeMa ,LllICCCJITaQlmHHOH pa60Tbl IIOCBRII(eHa IICCJIC,LIOBaHIIJO MO,LlyJIRQIIH IIOTOKOB 
BTOpH'IHbIX KOCMII'ICCKIIX nyqeti o6pa30BaHHblX B CJIC,LICTBIIII COJIHe'IHOH aKTIIBHOCT'JI 'JI 
YCKOpeHJIII 3JieKTpOHOB rp030Bb!X o6rraKax. <l>op6yrn IIOHII:lKeHJij[, reoMarHJITHb!C ::icli«tieKTbl 
H rpo30Bb!e Ha3eMHble IlpCBb!IllCHJij[ (rHII) 6b!JIII IICCJIC,LIOBaHbl C IIOMOIII;b!O ,LlaHHbIX 
3aperncTpHpoBaHH1>1x Ha3eMHbIMH ,LleTeKTOpaMH ASEC (Aragats Space Environmental 
Centre) B rrepHO.LI 2008-2012 r. 

rarraKTJI'IeCK'JIC KOCMII'ICCKHe Jiy'IH (rK.JI) ,!IOCTIIfaJOII(Jie Harneii COJIHe'IHOH 
CJICTCMbl ,!IOCTaTO'IHO II30TpOIIHbl II IIOTOK !IX TaKJKe IIOCTORHeH. c ,!1pyroti CTOpOHbI comme 
jjBJIRCTCjj rrepeMeHHb!M o6'beKTOM II B Te'IeHHe HeCKOJibKIIX MIIHYT HHTCHC'JIBHOCTb 
COJIHe'!Horo KOCMII'ICCKOfO II3Jiy'ICHHR MOJKCT B03paCTII Ha HCCKOJibKO rropR,!1KOB. BJI'Jij!H'JIC 
COJIHC'IHOH aKTIIBHOCTH Ha IIOTOKII rKn MOJKHO paccMaTPHBaTb KaK MO.LIJ.IDIQID-0 
IIOCTOjjHHOfO "t:JioHa" rarraKTH'ICCKIIX KOCMH'ICCKIIX JIY'ICH. Mo,!lyJij!QHOHHbIC ::icliclieKTbl 
rKn B pe3yJibTaTe COJIHC'IHOH aKTMBHOCTH MO>KHO pa.3,!ICJIHTb Ha TPM TM!Ia - reoMarH'JITHOe 
B03Myll(eHHe, <l>op6yrn IIOHMJKeHHe 'II Ha3eMHbre rrpeBbIIllCHJij[. floMHMO rrepequcrreHHbIX 
MO.L\YAAQHOHHblX ::icli«jieKTOB Ha IIOTOKH BTOpH'IHb!X KOCMl1'ICCKIIX rryqeii MOryT BJI'Jij!Tb TaK 
)KC IIOfO,!IHbie ycJIOB!fjj (TeMrrepaTypa, ,!laBJICHMe, 3JICKTpM'IeCKMe IIOAA B rp030Bb!X 
o6rraKax). ,[(rrR rrpaBMJibHOH peKOHCTPYKUHH IIOTOKOB nepBH'IHOro KOCM'JI'ICCKOfO 
H3Jiy'ICHJij[ Heo6X0,!1HMO 3HaTb KaK OHM B3aHMOCBJI3aHbl c Ha3CMHb!MH H3MepeHHRMH 
KOCMH'ICCKIIX rryqeii Y'IHTb!BaR BJIHJIHHJI ITOfO,!IHbIX ycrroBMii. .[(opMaHOBCKaR TeOplfjj 
MeTeoporrornqecKIIX 3clilj>eKTax YKa3bIBaeT, 'ITO 6apoMeTpM'IeCKMti 31j>lj>eKT BJIJij[eT Ha 
IIOTOKH BTOpH'IHOfO KOCMH'ICCKOfO H3Jiy'ICHJij[ 60Jibil!C Bcero. flo3TOMY O'ICHb BaJKHO 
BbI'IMCAATb 6apoMeTp'II'IeCKMe Ko::it:JicliHQHeHTbI c 6on1>rnoti TO'IHOCTbID. EapoMeTpM'IecKMH 
::ilj>«jieKT 3aBHCHT OT JKeCTKOCTH reoMarHMTHOfO o6pe3aHMR, Bb!COTbI, lj>a3bl COJIHC'IHOfO 
QHKJia. MoHMTOpbI ASEC M SEV AN ,!laIOT B03MOJKHOCTb uccrre,L10BaTb Bee 3TM 
B3aHMOCBJI3M, TaK KaK paCITOJ!OJKCHbl Ha pa3JI'JI'IHblX BblCOTax, B paifoHax c pa3JIII'IHOH 
reoMarHMTHOH JKeCTKOCTJO H perHCTPMPYIDT Bee THIIbl BTOp'II'IHOro KOCMH'ICCKOro 
113Jiy'IeHJij[. 

B rrepsott rnasc l{HcccpTar11101rnolt pa6oTbl orrMCbIBaJOTCJI MOHMTOpbI ASEC M 
npe,n:CTaBJICHbl pe3yrr1>TaTbl Bbl'IHCJICHH.11 6apoMeTpH'ICCKIIX K03cli«jJHUHCHTOB ,!IJIR BCCX 
THllOB BTOpM'IHOfO KOCM'JI'ICCKOfO H3Jiy'ICHMJI KOTOpb!C perMCTpHpyeTCJI MOHHTOpaMH 
ASEC. TaKJKe rrpe.11.cTasrreHbI 3aBMCMMOCTH 6apoMCTPM'IeCKIIX K03«jJ«jiuuueHTOB OT 
reoMarHMTHOii lKCCTKOCTM, Bb!COTbl a TaKJKC «lia3bl COJIHC'IHOfO U'IIKJia. 

Bo BTopoM: rnase rrpHBe.11.eH1>r xapaKTepucTMKM rpo30BbIX Ha,!13eMHbIX 
IlpeBb!IllCHIIII (rHIT). 3rreKTp1I'ICCKMC ITOJIJI o6pa30Bb!BaJOII(HCCJI B rp030Bb!X o6rraKax TaK 
lKC MOryT MO,!lyJIMpoBaTb ITOTOKM BTOpM'IHbIX KOCMM'IeCKJIX nyqeii. Eme B 1925 ro,n:y 
BMJibCOH rrpe,!lrrorroJKHJI, 'ITO ::irreKTPM'IecKMe rroAA B rpo30BbIX o6rraKax MoryT ycKopHTb 
3JieKTp0Hbl .11.0 O'IeHb Bb!COKHX 3HeprMti. 3TH 3JICKTpOHbl ITOJiy'IHJIII Ha3BaHMe 
"y6eraJOII(IIX". florry'IHB ,!IOITOJIHliJ.TCJlbffYIO 3HeprHJO "y6eraJOII(Hti" 3JICKTpOH CTaJIKl!BMCb 
c aTOMaMM aTMoccliepb! BbI6MBaeT BTOpH'IHbie 3JieKTpoHbI. EcJIH BTOpH'IHbie 3JICKTpOHhI 
HMeJOT .lJ.OCTaTO'IHO 3HeprHM 'IT06bl "y6eJKaTb", Tor.11.a OHII TOlKC o6pa3yJOT BTOpll'IHble 
3JieKTpOHbI, H T . .lJ.., o6mee KOJIH'ICCTBO 3JICKTpOHOB paCTeT 3KCITOHCHil,HaJibHO. 3TOT 
rrpoll,ecc 6bIJI Ha3BaH naBJIHH PeAATIIBl!CT'JI'ICCKHX Y6eraJOII(IIX 3rreKTpOOB (Relativistic 
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Runaway Electron Avalanche, RREA). B 1992 r. fypemi:q rrpe.n.crnmrn Teopmo 

"y6era101uHX" 3JieKTpOHOB. 

,[(IDI RREA Tpe6yeTca cymecTBeHHO MeHbIIIaH Harrpa:>KeHHOCTb 3JieKTpli'lecRoro 

rroM, '!eM .JJ.M 06b1'!Horo rrpo6oa. <l>eHoMeH RREA ocHOBaIIa Ha oco6eHHOCTllX 

B3aHMO,Ue:iiCTBIDI 3Heprli'IHblX qacn1u c rp030BOH aTMoc<tiepo:ii. 3KcrrepHMeHTaJlbHbIM 

rro.n.TBep:>K,Uemi:eM rrpouecca RREA HBIDIIOTca HaJeMHbie faMMa BcrrbIIIIKH (Terrestrial 

Gamma Flashes, TGF), qacTo pemcrpHpyeMbie op6HTaJlbHbIMH raMMa-o6cepBaTopIDIMH. 

TaK:>Ke IIO.UTBep:>K,Uemi:eM rrpouecca RREA aBJiaIOTca fpo30Bbie HaJeMHhle IlpeBbIIIIeHIDI 

(Thunderstorm Ground Enhancements, TGEs) KOTOpbie pemcTpHpyIOTCSI Ha BbICOTax rop c 

IIOMOII(bIO .ueTeKTopoB 3JieMeHTapHbIX qacTHI(. TGE o6paJyeTca BO BpeMa CHJibHOro 

3JieKrplil'ieCKOro IIOIDI B rp030BOM o6rraKe, '!TO rrpHBO)lHT K )J.OBOJlbHO CJIO:>KHbIM 

<!iHJJillieCKHM SIBJieHIDIM, B TOM 'IHCJie: 

• JlaBHHa PerrHTMBHCTJilliecKHX Y6eraroruHX 3rreRTpooB (RREA). 

• Mo.n.yMI(llj[ crreKTpOB BTOplil'iHblX KOCMH'!eCKHX Jiy'le:ii. 

• <l>oTOMepHbie peaKI(HH po:>K)J.eHHbIX raMMa KBaHTOB. 

• PeHrreHoBcKoe Iii faMMa H3JIY'-IeHHe OT MOJIHM:ii. 

Mb! 11pe.u11orraraeM crrerry10ruy10 cTpyRzypy paCIIpe.uerreHIDI 3apa.uoB B o6rraKe: B 

BepxHe:ii qacTH o6naKa co6HpaeTcH rroJio:>KMTeJibHbI:ii 3apS1.JJ. B cpe.uHeii qacTH o6rraRa -

OTPHUaTeJibHbIH, a B HM:>KHe:ii qacTH o6pa3yeTCj( OTHOCHTeJibHO MaJleHbKHH 

IIOJIO:>KHTeJibHbIB 3apj(:>I(eHHbIH CJIOH. HmI<HM:ii )J.HIIOJib ycKOpS!eT 3JieKTpOHbl B HarrpaBJieHHH 

3eMJIH, B pe3yJibTaTe qero o6pa3yIOTCSI ''y6eraIOII(He" 3JieKTpOHbl, KOTOpbre HHHUHHPYIOT 

KaCKa,UbI qacTHI(. EcJIH o6JiaKo HaxO.UMTCSI 6JIH3KO rroBepxHoCTH JeMrrH, Tor.n.a .n.ereRTOpbI 

3JieMeHTapHbIX 'laCTllll perHCTPHPYIOT rrpeBbIIIIeHHe IIOTOKa BTOpH'!HblX KOCMH'!eCKHX 

rryqe:ii OTHOCHTeJibHO <tioHOBOro IIOTOKa, KOTOpbIH o6ycJIOBJieH rrepBH'!HblMH 

rarraKTH'!eCKHMH KOCMH'leCKHMH rry'laMH. 0Rorro 300 co6I.ITH:ii TGE 6i.mo 

3apemcTpHpOBaIIO Ha cTaIIUIDIX Aparau H Hop-AM6ep.u 3a 11ocrre)J.HHe 5 rreT. B pa6oTe 

11pHBe)J.eHbI CTaTHCTJillieCKH:ii aHaJIH3 3TMX co6bITH:ii.' PaccMarpHBaIOTCSI ceJOHHbie H 

)J.HeBHbre BapHaUHH, a TaK:>Ke aMIIJIHTy.JJ.a H )lJIHTeJibHOCTb TGE co6hlTH:ii. 

B rpeTbe:ii rnaBe 11pHBO.UaTcS1 MarHHTHbie H3Mepemrn Ha BbICOKoropHbIX 

cTaIIUIDIX Aparau H Hop AM6ep.n. H 3apemcTpHpoBaHHe reoMamHTHHe 3<li<lieKTbI H 

<l>op6yru IIOHHJKeHIDI. ]ifay'!eHHe reoMarHHTHbIX 6ypb O'leHb BaJKHO )J.Jlj( CHH:>KeHllj( 

B03MO:>KHblX pHCICOB KaK B KOCMOCe TaK H Ha 3eMne. 1930-x ro.n.ax, <l>op6yIII CKOTT, 

HCIIOJib3YJI H3Mepemrn KOCMH'leCKOro H3JIY'!eHIDI H MarHHTHOro IIOJij( 3eMJIH, Hamerr 

KOppeJISlllHIO Me:>K)J.Y IIOHM:>KeHHeM HHTeHCHBHOCTH IIOTOKOB BTOpH'!HblX KOCMH'leCKHX 

Jiy'le:ii H reoMamHTHhlMH 6ypaMH. <l>HrrHrr MoppHCOH, B 1956 rorry, H3Y'laH B3aHMOCBSl3b 

Me:>K)J.y COJIHe'!HOH aKTHBHOCTbIO, reoMarHHTHblMH 6ypaMH H Hl!TeHCHBHOCTbIO llOTOKOB 

KOCMH'!eCKHX nyqeil: HaIIIeJI, '!TO crropa)J.H'leCKHe Bbi6pocbJ HaMarHH'!eHHbIX o6JiaKOB 

IIJla3Mbl MOryT H3Meffj(Tb HHTeHCMBHOCTb KOCMH'!eCKoro H3JIY'!eHHj( B Me:>KIJJiaHeTHOM 

npocTpaHCTBe H HHHI(HHpOBaTb reoMarHHTHbie 6ypH. Ilocne OTKpb!TIDI, '!TO O)J.HHO'!Hhle 

<l>op6ym TIOHHJKeHllj( cBa3aHHbI c Me:>KrrJiaHeTHbIMH KopoHaJibHbIMH Bhl6pocaMH a 

nepHO)J.H'leCKHe <l>TI CBSl3aHHbl c COJIHe'!HblM BeTpOM, MHOfO'IHCJieHHbie Hay'!HbJe CTaTbH 

CTaJIH rrpe.n.rraraTb MeXaHH3Mbl o6pa30BaHHj( <l>TI. 0.n.HaKO )J.O CHX nop o6ruerrpliffj(TOH 

MeTO)J.bI <l>rr He cyruecTByeT. ,[(M MOHHTOpHHra <l>TI o6bI'IHO HCIIOJib3YIOT HeHTpOHHbie 

MOHHTOpbl IIOTOM)' '!TO BapHauIDI KOCMJillieCKOro H3JIY'!eHIDI BO BpeMa <l>II B OCHOBHOM 

o6ycnoBJieHa Hll3K03HepreTH'!eCKHMH qacTHI(aMH, a BTOpH'!HbIM f3B-Hb!M MIOOHaM 
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COOTBeTCTBYIOT 6onee BbICOKHe 3HepmH rrepBH'IHOro KOCMH'!eCKoro H3rry'lemrn. XoTJI 

O'!eHb qacTO MIOOHHbie .n.aHHbie HCIIOJib3YIOT COBMeCTHO c He:iiTpOHHbIMH )J.JIJI IIOJiy'leHIDI 

)J.OIIOJIHHTeJibHOH HHlllOpMal(HJI. I1cTIOJib3Yj( MIOOHHhle .uaHHhle ey:amo He 3a6hlBaTI., '!TO 

HHTeHCHBHOCTb IIOTOKOB BTOpH'!HbIX MIOOHOB 3aBHCHT TaK:>Ke OT MeTeoporrornqecKHX 

ycJIOBM:ii (.n.aaneHHe, TeMrrepazypa) H BHOCMTb COOTBeTCTBYIOIUHe KoppeKI(HH. l13MeHeHHe 

TeMrrepaTypbl BJIIDieT Ha IIOTOKH BTOpli'IHbIX MIOOHOB B BepXHHX CJIOllX aTMoc<tiepb!, HO ITO 

cpaaHeHmo a 6apoMeTpli'leCKHM 3<li<lieKTOM OHO HaMHOro MeHbIIIe. 

B pa6oTe rrpHBO.JJ.SITCJI pacqeTbI acex 3THX KoppeKI(HH H rrpHMepH HX 

HCIIOJl30BaHllj( B 3aperHCrplipOBaHHblX <l>rr H reOMarHHTHblX 3<li<lieKTax. 

21 

l 


