
, 

.-

u. to. UlNvUU3UU> U\.,'{U\., UQq,ua:M .. q,f>Sutrut. lUPflf'USflf'f'oU (b!'b"<{ut.1' 

:&1'5ll>trU81' r'LUS:t>Sfl1'S) 

lTqp.uil)wb. ZnJ11Jmjn[b. '<l.WPIJ:Ulb.p. 

bpluiP. uwqb.)llmt.jpp.b. UilUl l;i_hqUl]lWqwb. IJ:Ul2UlF tp.m)mp1mpJWU 

mumUb.wuP.J1mp1mb.g WUUJ.JlnUJ.b.hJlP. J!b.pwgpnu[ h iwtl h11wb.wqp. dwuwb.wq 

U.04.16 - «tJp.2m.qp., uiwppwqwb. uwuhp.qb.b.pp. h uip.b.qb.pwqwh 6:wnwqw1pb.hpp. 

:pp.qp.qw» uwub.wqp\Jlilt.p]wUp :pp.qp.qwuwpb.Uwuip.qwqwb. qJl.IJl.Ilt.p]mb.b.b.pp. 

phqb.wbmp. qptnwqwb. wuuip.6:whp. hw19uwh wuib.hw:timump]wh 

Ub'l.UUq,N' 

b!'b'{U'L- 2019 

HAIJ;l10HAJlbHMI I IA Y'll IMI JIAliOJ>ATOPl1H 11M. A.H. AJIHXAIDIHA 

(El'Jo:llAI I( :Kl1~ ¢>11::iwmcKM~ Vil ICT.11TYT) 

MK(l'l"lllll PHllCHMC BapTaHOBHa 

Jifayq:eHHe H3MeKeHHlt :inr111·1111•u•1·11m·o 11om1 y nonepXHOCTH 3eMJIH B xcHyio noro.zzy H 

110 npt'MH rp03. 

,lJ;HCCepTa:u;mr Ha COHCKOHHl' Y'll'lll 111 l""l'l'lll'llH KOll,lJ;H,D;aTa cpH3HKO-MaTeMaTH'leCKHX 

HaYK no CJieu;:HaJil>HOCTH 01.04. 1'1 "¢>H3HKll x,zi;pa, SJieMeKTapHDIX 'laCTH~ H 

Klll'Mlt'lt't'KHX nr1eff', 

Al\'l'OPg¢>Jo:PA'l' 

EPimA II · :.IOI 9 
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Ut.nhb.mJ:unumpJmb. pht.Cwb. hwut.nwt.ntJ.ht t U. P. U1}1luwb3mb.p. mb.qwb. Uqqw1}1.h 

q.p.mml.J.wb. lwpnpwmnpp.w3p. (UUq.l I bp:bp.) q}l.t.nwl.J.mh J:unphm..p11m.tC: 

q.p.mml.J.wb. IJ. hl.J.mqmp' 

:bp.q.-t.Cmp q}l.t.n. l}Ill.J.t.nnp Uznm ~p.l.)1.b.qwp3wh (UUq.l) 

'llm2mnhml.J.mh 1!h1111P-tCmJunuhhp' 

:li}l.q.-t.Cmp qp.m. l}Ill.J.t.nnp bl]_. UwphhtJ. (nq.u t.r:br) 

:li}l.q.-t.Cmp q}l.t.n. phl.J.b.wbm.. q., l.J:mpwUJ.ht.n]Wb. (UUq.l) 

Unm2wmwp l.J.wqt.Cwl.J. b:pUJ.nl.p]m..b.' bphmb.p. 'llb:t.nwl.J.wb. i.mt.Cwtuwpwb. 

'llwzmUJ.mb.nl.pJm..b.1! 1.J.m1mhmtm.. t 2019p. hm..l.)1.up. 2-p.b., dwt.Cl!' 14:00-p.b., uuq.l-nuI 

qnpbllIJ. «:J.>}1.qp.1.J.w 024» t.Cmub.wq}l.mwl.J.wb. ]unphPl}Ill.U (bphwb. - 0036, Ul.]1.]umb.Jwb. 

hIJ.P]Wpb.hpp 1}:1.. 2): 

Ut.nb:b.wJ:unump]Wb.1! l.J.wpb:l.)1 t bmb.npwb.wt uuq.l-]l. qpUll}Ul]lUlb.nl.tC: 

Ub.11t.Cwq}l.ph wnwpqwb t 2019p-p. tCwiJ:iup. 10-]l.b.: 

Uwub.wq}l.mwl.J.wb. J:unphpl}}l. qp.mw.qwb. pwpt.nnl.IJ.W]l' ' 

>Jui.-Umpql>~'l"1i=P <It- 4 trmpmp1mh ' 

TeMa ,n;HccepTa~ yrBep)!{,ll;eHa yqeHI>IM coBeroM I h11,Hn1111n1>11ott Hayq:Holi 

Jia6oparopHH HMeHH A. 11 . .Amaawraa (AAHJI /Ep~l1). 

Hayq:HLIH pyKOBO,ll;HTen:L: 

/1,oK. q,H3.-MaT. HayK 

0<PHIJ;IDUILHLie OllllOHeHTLI: 

/1,oKTOp <PH3.-MaT. HayK 

KaH,D;. 4'H3.-MaT. HayK 

A. Y:mm11r11p1111 (AAI IJI) 

E. MapecB (l1Il~ PAH) 

r. KapaneTSIH (AAHJI) 

Be,n;ym;aSI opraHH3aD;HSI: EpeBaHCKHH rocy,n;apcTBeHHLIH YHHBepCHTCT. 

3~HTa COCTOHTCSI 2-ro HIOIDI, 2019 r. B 14:00 'ffiCOB Ha 3aCe,D;aHHH 

cne~aJIH3HpoBaHHoro coBeTa BAK 024 "<l>H3HKa", Han;HoHaJII>HOA Hayq:Hoit 

Jla6oparopHH HM. A.11.AnHXaHJ!Ha (EpeBaH-0036, yJI. BpaTLeB AnHXaHSIH 2). 

C ,D;HccepTa.IJ;HeH MO)KHO 03HaKOMHTLCSI B 6m5JIHOTeKe AAHJI. 

.ABropeq,epaT pa30CJiaH 10-ro MaSI, 2019 r. 

Y'!eHLili ceKpeTapL cnen;. coBeTa: 

,ll;OKTOp q,H3.-MaT. HayK -#- I'. Mupy1<J111 

r 

J 

' 
f 

Uz]uwmw.b.p]l. l!tuihw.b.nl.p pb.nipw.q}l.pJ! 

bpqpJ:i t.Cwqhphn1..Jp}l.h t.Cnm qhl.J.t.npllll.J.Ulb. IJ:Wzmp. 1}:1.nl}:i.nJ:un1..pJn1..b.hb:p]l. 

mumtCb.wuJ:i.Jlm..p]m..b.1! JulllIJ.W11. li lllltJ. b.IJ.Ulb.wlj}l dwt.Cwb.lllq gm..39 mtJ.hg, np 

lllUUJ.PnUJ.w.php lllUUJ.b. mb.J:i lllhl}:i.n]ulllp):ib.hl.]1 b.zwb.wqm..pJm..b. ql.]1.tCUlJJ:i hwt.Clllp: 1750 

plj_wqwb.J:ib. :bpwb.ql.)1.b.1! lllUUJ.PllUJ.1! qwUJ.b:g qb:qmpmqwb.m..p3wb. hhm, J:iuq 1752 

plj_wqlllb.J:ib. lb:t.Cnb.b.}1.b:pl! pwgwhw1mb:g, np twlJ. b.IJ.mb.mlj}l lj_pw t.Cpb.n1npmm1J:ib. 

qb:qt.nplllqwb.nl.p]m..b.1! m..b.J:i lllqIJ:b:gm..pJnl.b., W]b.nl.hb:t.nh 1920-mqwb. plj_wqlllb.b.hpJ:ib. 

"lJ:itunh U. LO-. fi J:unuhg mtCUJ.pnUJ.WJJ:ib. lllUUJ.J:i qb:qt.nplllqwb. qwnm..glj_wbpJ:i tCmuJ:ib.: 

i.b:mwqw1mtC t.npqb:g hmumz]uwphm1P.b. q b:qt.n]lmqmb. 2IJ.PU1JJ:i qwqllll}:i.mpl!' 

UlUUJ.PnUJ.b.b:pl! qwUJ.htntJ. twtJ. b.IJ.Ulb.wlj}l hhm, np):i dw.tCUlb.wq IJ:Plllb.p qwmmpm..tC b:b. 

ifmpt.nqngb.b:pJ:i IJ:b:p: '{b:Jl2J:ib.b.hpJ:i n1..un1..tCb.muJ:ipm..p1m..b.1! unl.Jb. mmhb.wJ:unum..p]Ulh 

hJ:it.Cb.mqmb. ]ub.1}}1.p t: 

U. Ul.)1.]uwb.3wb.J:i wb.qmb. mqqm1Jib. qp.mwqwb. twpnplllt.nnpJ:illlJJ:i 

SJihqhpmqwb. llmnwqm]pb.b:pJ:i pwdwb.Umb.pJ:i (Silil) q}l.t.nmhhmmqnmwqmb. 

qmJmb.b.hpm..tC (muhb.wpwp.l.pl!' Upwqmb qp.mmhhmwqnmmqwh qlll]Wh (3200 tC)) 

mb.IJ.mIJ:PtJ.wb hb. t.nwpwmb:uwq t.Cwub.}1.qb.hpp. IJ:ht.nhqt.nnphhp, T::thqt.npwqwh h 

ifmqb.p.uwqmb. IJ:Wzmhpl! lw1}:1.UIJ. uwpphp, qw]bmqb.hpl! qpwhgUIJ. unb.J:it.nnpb.hp, 

J:ihlUJ.b:U hwli 011hphn1..pwpwhwqmb. UJ.WpmtChmphpJ:i m1lJi.1hh]1: .Pntnp lllll}:i.nl.ifb.hpb. 

m..q hqglj_nu[ hb. zm..p2op1w b.qmpmhwb.nl.t.Cb.hpnq, npnb.p pm]l hh mwl.)1.u 

WUUJ.PnUJ.hhpJi dwt.Cwhmq hqpwqmgb.b:t wtCUJ.J:i mb:up):i, lWl}:i.b:pJ:i tCmuJ:ib., b.wli 

tmuwb.qwpb:t qpwhgqmb qw]bmqhb:p'(!: Pwqifwpmhwq IJ:hmhqt.nnpb.b:pb. mhl!b.l]:hwm 

qpwb.gmtC b:b. pwp.l.p tb.hpq}l.wJP. mJ:ib:q b:pmqwb. ll=qwjpb.b:pp. l.)1.gpmqnpqwb h 

lb:qnp t.Cwub.Jiqhhp: UtCUJ.pnUJ.b.hpJ:i dwumb.mq qphph t.Cp.zm IJ:J:imlj_nl.tC hb. 

tCmub.}1.qb.b.JlJi hnuphpJ:i wtJ.h1mgm..t.Cb.b:p, npnb.p '(!hl}Ill.b.lj_mb t wb.qwhht 

UUUJ.pnUJ.WJJ:ib. qhpqht.nb.JW w6:b:p (U'{U, whqtb:phb. Thunderstorm Ground 

Enhancements (TGEs)): q.pmhgqwb U'{U-1! UJ.WJUmhwqn]lqwb hh n1 tCJ:iwjh qwtCtCw 

llmnwqw]pb.b:pJ:i mlJ.htwgm..t.Cb.hpnq, WJth qhqmpnb.hhp):i :J.>nb.m1J:ih, Jiuq wqhl.]1 
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hmqlj_UlIJ:b.ui' hb.Juipnhhhp.]1 hnuphp.)1. mahpnlj_: U"{U-J! unlj_np.uipmp. mbnu[ hh ,,,lQ 

pnui h, umquiJh qpmhglJ.b.1 hh hmh uilj_b.LJ.1 quip.a h uilj_b.LJ.1 hp.quip. mlmitmpimh 

m.hhgn1111huiphp.: 

Umhhm]ununt.pJmhJ! hlj_)l.p.quil:J 1; UUq.l SQ.P-]l qJ.i.mmhhuiuiqnuimquih 

qmimhhhpnuf mb.ItUllJ:Fquil:J ump.pmqnp.nufb.hp.]l ui4.Jmthhp)1. qhp.1m.l:JnLFJUIUJ! 

m.unuihuiu)1.p.h1nq' 

./ qhqmp.mqmh IJ:uizml! lUllJ. b.ItmhmlJ.)1. duuimhmq, huuimzluwp.hmJ)l.h h 

uih.11mJ)1.h uiqIJ:hgm:ia-3m.hhhp.J! hp.m lj_p.m, 
./ mtfuipnuimJJ.i.h uitfui]l qhqmp.mqwh qmnmgqml:lpJ!, mtfuip.nuiuh.p.)1. 

dmuwhmq qhqmp.mqwh IJ:m2ui]l tjmtjm]ump3wh mh.umqhhp.J!, 

./ Utfuipnuim1)1.h "{h.p.qh.mh3m ui6:h.p.J! (U"{U), 

./ uiwpuimtI.hh.p.)1. dmumhwq qhqmp.mqmh qmzui)l. 1}1111)m]um.:ia-1m.hhh.p.J.i. 

phm.pmqph.p.J! h uiwp.u.i.mU.Uh.p.)1.g hh.uin qhquip.mqmb. qwzmJ.i. 

qhp.mqmhquuih qnp.hp.J!: 

.ca'Wm3J.i. mFIJ:l:tmqmhnt.p-JnLhJ! 

bp.lj_p.)1. umqb.)1.uiwu!ph.p.w1nuI h uphn1np.mm.u l}lntjmJuqllll IJ:J.1.hwtfJ.i.q 

h.p.bnt.Jphh.p.J! qmp.llll h.h quimhq hhp.qm3mghh.1 tfmp.IJ:qm1J.i.h 11m11mpmlj_p.p-m.:ia-1wh 

hmuuip.' qmuiqwl:J hmam]uwlJ.)1. h mhqwh]umuihuh.LJ.1 hri.whwqmJ]lh 

tjml}lnJunLJ.aJmhhh.p.)1. hh.m: "{h.p2J.i.h dmtfmhwqhhpnt.tC wz]ump.hnt.tf IJ:J.1.mlJ.llll nulqJ.i.b. 

qLJ.1um3mqmh tjml}ln]unt.:ia-Jmhhh.p.J! h wp.mmqwp.q uimmmhmp.hh.p.J.i. :ia-'1_]1. mat! 

uuiJ.i.uim.tC h.h mqb.LJ.1 tfh.l:J mzwIJ:Fm:ia-1mh uhh.nh.1 WJU nLit11mJ!tJUIU'(!: Uuih.111:Jh.1nq, 

qmp.qwghh1nq h qJ.i.p.mnhtnlJ. h.p.lj_p.m3)1.h IJ:J.1.lllllllmlJ.wh tlh.J!tnIJ:hh.p.' hhmp.wqnp. qLJ.1hJ.i. 

hqwqh.ghht tfphn1np.uiw3J.i.b. hp.bnt]phh.p.J.i. qmwhqmqnp mqIJ:h.gmp-Jmhhhp.J! qwtl 

qmh]uwuihub.1 IJ:p.wb.p' qhmhwuih1nlJ. nJ.i.uqh.p'(! uihmh.unt.p]mh uimp.php n1np.uihh.p.)1. 

hmump: UJIJ: J.i.uq uimuiamnnq, qJ.i.mm.p-imh wiu n1np.mJ.i. hqwmtfmtfp qh.p2J.i.h 

mwp.J.i.hh.pJ.i.h hh.mmpp.ppnLJ.a1mhJ! op.hgop wamtl t: 

bplj_p.)1. qhqmpmqwh hwmqnt.)!t]nt.hhhp'(! munt.tfb.wu)l.p.lj_m.tf hb. qh.nhu 1750· 

wqmh ]!tqmqwhhh.pJ.i.g, uwqw]h hh.pqw3nt.tfu IJ:hn qmh pmqtlw]!tJ.i.q hwpghp, np.nbp 

4 

~mhhh uuimnJ.i.~ uiwuimu]umhhh.p.: 'Lm]ulJ.)1.hmtC qmuimp.qml:J hh.mmqnuimp-3m.hhh.p.J! 

gnt.]g mqh.g)l.h, np. qn1m:ia-imu nt.hJ.i. q hquip.wqwh 2IJ.Pm, np.)1. UJ.i.2ngnlj_ mtluipnUJb.h.p.)1. 

dmtlwhwq UJwhuiwuqnuI 1; lWJUWUmuzmmp hnumhpJ.i. hnup]! un1np.wlJ.)1. zmp.2 b. 

IJ:h.UJJ.l. luUIIJ.UlIJ. b.Itmhmqm3)1.b. uimiuwhhhpnq qnui)l.hh.p.: UJh J.i.p.h.hJ.i.g hh.p.qwiwghmu 

t lWlJ. h.11wb.mlJ.)1.b. hwuwuiwmwu]umbnit q hqmp.wqwh qwzui, np.J.i. ~wtjmt.U.hh.p.J! 

J.i.p.wqwhwgqmtf hh q hqmp.wqwh ~uil}i.J.i.~ uwp.php.J.i. UJ.i.2ngnq: U3u mhumlJ.)1. 

~mtjmt.U.hhp.J! mb.IthqmJ.<tJmh h.h uiwpnt.hmqm.u hwuwzluwp.hm1)1.b. wuuipnuimJJ.i.h 

wqmJ.i.lj_m.p-1wh, whpnqn1b.hp.)1. qnhgh.hmp.wgJ.i.wiJ.i. b. UIUUJUIJJ.i.h l:Jwl:JlJ.)1. umuJ.i.h: 

UuuipnuiwiJ.i.u WUUJJ! mhJ.i. pmp.IJ: qmnm.gqml:Jp: L.)1.U.hwquihnt.tI hmb.IJ:J.1.u.i.mu 

C mtIUJJ.l. WJUUJpuJ.i. qwnm.gqwbp, np.mhit lj_hp.J.i.h h tfJ.i.2J.i.u hwmqwl:Jhh.p.mU 

qm.uimqqwl:J hh hwumuimmmu]umhmpwp. IJ:p.Uiqwh h pmgmuwqwh LJ.1gpmqnp.qwl:J 

WUUJWJJ.i.b. umuhJ.i.qhhp.J!' zhpmh.p.J.i. uihupnq: Uuuip.nuiJ.i. dmumhwq, unqnp.wpwp., 

mtIUJJ.i. uuinp.)1.h hwmqwl:Jnt.U mnm2mhnt.U 1; IJ:p.Wqwh LJ.1911wlj_np.qwl:J zhpui, np.h 

l!hIJ:nt.hqwl:J t whquihb.1 uuinp.J.i.h IJ:p.wqwb. LJ.1gpuilj_np.qwl:J qhhuipnb. (U'1[4:, Lower 

positive charge region (LPCR)): UJ.i.2)1.b. hmuiquil:Jm.u mb.Itmqm1quil:J pmgmumqwh 

LJ.1gpwqnp.lj_wl:J zhpmJ.i. b. U'1[4: -J.i. tfJ.i.2h IJ.mu UnL]U zb.p.mJ.i. b. hp.lj_p.)1. lj_p.w W]IJ: zhpmJ.i. 

mnui2wgp.ml:J hw1h1m1J.i.b. mdb.It qhqmpmqmb. qmzuiJ.i. zb.np.hM mJ.i.hqhpwqwb. 

q hquip.nb.b.hpJ! wpmqwhnuf hb. IJ:hUJJ.i. hhppb.' umhri.1:Jh1nq lJlmgmgJ.i.~ qwuuw 

pqwhuihp.: Up.IJ.Jmhpmu wnm2whnt.tI hh q hqmp.nhb.hp.J.i., qmuum pqwb.mhpJ.i. b. 

h.p.ph.uh b.wb. hb.Juip.nhhhpJ.i. hnuphp.J.i. mqh1wgnt.U.hhp. !pnhJ.i. hqmuiuwup, np.nhp 

qpwhgqm.u hb. tlwuhJ.i.qhh.p.J.i. qhuih.qmnp.hhp.J.i. lJ.llittfJ.i.g: 

Uzluwmwb.pJ.i. uuimmmq'(! 

• ilt.unt.U.hwuJ.i.p.b.1 hmumz]umphw1J.i.h qhqmp.mqmh 2IJ.Pmb. h qhqhuip.mqmh 

IJ:mzmJ.i. l}lntjm]unt.)!t]nt.h]! L.mimuuiwhJ.i. mmp.ph.p. 1J. huihp.mu: Smp.php. 

pmp.&.p.m:ia-pt.hhhp.J.i. hwump hqmp.mqpb.1 lUllJ. b.ItmhmlJ.J.i.h qb.IJ.uipmqwh 

IJ:mzmJ.i. tjml}ln]unt.)!t]nt.h]!' J!UUl op.qui dmuhp.J.i., wtfJ.i.ub.hpp h mmp.php 

s 



oplip.1.mqawpmb.wqwb. uiwp.mtlhUlp.hp.)l qhuipmtl: Z.wtlhtluiUlhl i.J.hp.2)lb.u 

qmp.b.hq]l.)l lJ.nJ:l)l h wb.91w1nu.f qwmuiJ:li.J.uib tlinb.wi)lu ~uil)lnttlb.hJ:l)l hhm: 

• fit.umtlb.111u)lp.li1 wtluiJ:lnuib.hJ:lJ:i. duitlwb.wq q h1J.mJ:lui1J.wb. q1112mJ:i. 

l)lnl}l.n]umpJmb.g, qwuwquiJ:lqhl uitllllJ:llluib.liJ:lJ! gum IlJ:lUl: .Pb.mpuiqiih1 

U-c.J:U-g mwp.pb.J:l uitluiJ:lnuihhJ:lJ:i. duitlwhuiq: \.,lj_uiJ:luiqiib.1 uitllllJ:llllllUlJ)lb. 

wtlui)l b.hp.p)lb. qhqmp.uiqwb. qwnmgi.J.wbpg' h]ltlb.i.J.h1ni.J. U-c.J:U-)1 

uinm2wgtlwb. b.mJuuiilJ:lJUllb.b.J:lJ:i. h UUlllJ:lJ:i.h IJ:J:luiqmb. I]igpwiJ.np.iJ.wo 

q hb.mJ:lnb.)l uinqw1mp3wb. il.J:lw: 

• ilu1mtlb.wuJ:i.J:lb.l UlUlJ:lphp. qw3wb.b.hJ:lllttl tl]:i.hb.nt]b. uiwp.uimtlb.b.J:lJ:i. duitlwb.wq 

wnm2wgmo qhqmJ:luilJ.wb. 11Ul2UlF )unUlllJ:lmtlb.b.J:lJ:i. mhuwqb.hp.g: 

'lwumquiJ:lqh{ J!UUl qhqtnJ:1UllJ.mb.11ui2tnJ:i. lJ.mJ:lmq l)lnl)ln]utlwb. tnb.umqb.hJ:l)l: 

q,Ulb.h1 hb.mp.uii.J.nJ:l tnuip.pb.J:luilJ.tlmb. tl)l2ngb.b.p. b.b.J:lmtluiuiJ)lb. h b.J:l1J.J1U1JJ:i.b. 

UJ.UlP.lllnt.tlb.b.J:lJ:i. hwtlwp.: 

Utnwgqwb WPIJ..lnt..h.pb.hJ:l]l q]lp.lll111llqwh h2whuiqntp]nt.h]! 

U2JumU1uib.p)l gb.ppuigpnttl mumtlb.wu)lJ:li.J.mo qb.qwpwqwb. 11U12tnJ1. 

OJ:lmquib. $il)ln]umpJuib. qnJ:lJ! gm.19 l:: mwt]iu quiJ:lb.b.q]l.J:i. qnJ:l)lg 2b.:qmtl(qwp.b.b.q]l.J:i. 

qnJ:ll! J:iJ:lb.b.]lg b.hJ:llJ.UlJWgb.nttl t q b.lJ.UlJ:lUllJ.mb. 11Ul2tnJ1. OJ:lb.qmb. l)lnl}l.n]unqa]nt.UJ!' 

tl)l2)lb.wgi.J.wcr bntl)l tlmqb.J:lb.ntna)lb. tlnm tnb.:quib.pb.b.J:lllttl qmtnuiJ:li.J.mb 

~ml)lnttlb.b.p.)1.g), )lb.~g pwgmhUl]Ulllttl t mb.:qw3J:i.b. b.J:lhnt]pb.b.J:l)l mq11b.gntp3mb.g 

q b.qtnJ:luilJ.wb. 11Ul2UlF il.J:lw: UtluiJ:lnuiwi)lb. uiqtn]1.i.J.mp3mb. i.J.)16'.mqwqiimqmb. 

tn'4Jui1b.b.J:lg h lUli.J. b.:qwb.uiq]lb. tnb.:qw1J:i.b. qnJ:lbnb.b.b.J:lJ:i. wq11b.gmp3wtfp q b.qtnJ:lUllJ.mb. 

qw2m)l $il)ln]ump1mb.g h)ltfp b.b. Ouinwinttl UlUUJ.Pnuiwi)lb. wqm)li.J.nt.p]uib. 

qwb.]uwqn12m1J.tlwb. hmtluiJ:l: 

Z.)ltlb.i.J.b.1ni.J. q b.qtnJ:luilJ.wb. 11ui2tn)l )unlllilJ:lllttlb.b.J:l)l h U-c.J:U-)1. pb.ntpuiqiib.J:l)l 

il.J:lui' quiJ:lb.Jli t b.1J.UlJ:lUlqJ:1Ul wtlui)l b.b.J:lpJ:i.b. quinmgi.J.wapg: '-lb.J:l2J:ib.u 1J.uiJ:lhnJ:l t 

UlUUJ.PillllUlJ)lb. w:qb.mwt]i b.J:lhnt]pb.hJ:l)l qwb.]uuiqnt2ui1J.tlwb. m hb.wp.wi.J.np. 

6 

qwb.JuuiJ:lqb.I]i~ tl)l2ngwnmtlb.b.p.)l qwqtlwqb.p.uitlwb. hwtlwp.: \.,wh U-c.J:U-J:i. 

wnw2mgtluib. tlb.)umb.J:i.qtlb.b.J:lJ:i. ntunttlb.wu)lJ:lmp3mb.g pnt.Jl t tnwt]iu qb.uihwmb.1 

wtluiJ:i.g b.qn:q 6:wnwqw1pmtlg: 

1564 uiwpuimub.b.J:l)l i.J.)16'.wqmqiimqmb. i.J.b.p.1mbmp3wb. 2hnp.h)li.J. utnwgiJ.b.1 

b.b. uiwpuimtlb.hp.)l pb.mpmqiihp.: 'll1mb.g duitlwb.wq q b.1J.ml1w1J.mh 11Ul2lllF 

l)lnl}l.n)unqaJmb.b.lip)l i.J.b.p.1momp3mb.g oqtnmqnp.biJ.nttl t uiwpuimtlb.b.p.]1. 

mb.uwqb.hp.J:i. hb.mp.wi.J.np. i.J.b.pwqwhqtfwb. hwtlw]l: 

q,]ltnwqwh b.n]llltp-JD.t.b.g 

• Unw2J:ib. wb.qwtl munttfb.wu]:i.p.i.J.h1 hb. tuii.J. b.:qwb.wli)lb. q b.qtnp.wqwb. 11U12tnJ:i 

l)lnl)ln)unqa]ntb.b.hp.g UJ:lwqwb)l h 'Lnp UtlphMJ:i pm]lO.p. llinb.mJJ:i.b. 

q]l.tnuihhmwqnmwqwb. qw3mb.b.hp.mtl, )lb.~ui b.u b.wh bp.hwb.nttl h 'l)lt]i2wb.nttl: 

• I::1b.1J.mpwqwb. 1lw2mJ:i. OJ1W1J.mb. l)lntji.n]umia3mb.g hwtlb.tfwmi.J.ht t qwp.b.hq]l.)l 

hw1mb.J:i. qnp]:i. hhm, munt.tlb.wu)lp.i.J.hl hb. lJ.nJ:lJ:i.9 2b.:qmtlb.hp.g: 

• qwtnwp.i.J.b.1 t U-c.J:U-J:i. Ilwuwqwp.qnttf gum qhqtnp.wqwb. IJ:Ul2tnJ:i. 

)untnnJ:lllt.tlb.hp.)1 O.h)l, J:i.b.~ui b.u b.wh' WUUJ.Pnuib.hp)l i.J.)16'.wqmqiiwqwb. 

i.J.hp.1momia3mb.' gutn duitlhp.]l, op.hp.)1 h wtl)lub.b.p.]1: 

• Z.b.mwqntni.J.h1 lib. mwp.pb.p. qw3wb.b.b.J:lllttf tl)lhb.ntJb. uiwp.uitlwb. wnw2wgp.wo 

q tqmp.wqwb. 1lm2m)l $i$i)untja]ntb.b.hp.g, tnp.i.J.h1 pb.nt.jaUlqJ:lUlqwh b.qmp.uiq]l.J:l: 

'IJ.w2uiUJ.uibnt.p]uih b.hp.1J.ui1111gqn:q h):i.tlb.uiqmh IJ:PD-LJphhpJ!' 

• Suip.php. qnp.onb.b.hJ:l]l. uiq11hgmia3wtlp llinhui1)1h hmIDij_wob.b.p.)lb. pb.npn2 

qhqmp.uiquib. 11Ul2UlJ:i. op.wqwh l)ln$i)unt.ja]Ulb. iJ.wp.pg: qwuig 

011hJ:lhntpuipwb.wqwb. uiwp.wtlb.mp.hp.J:i. h op.i.J.w duitlhp.J:i. hhID: 
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• UtfllfllnUJ.hhp]l IJlllUUll.J.1npqnt.tf'(!' J!Ul.ll hpl.J.p]l tfwqhpl.mt.J¥]1h tfn1.11 qp.whgqwb 

qhq1.11pwqwh qw21.11]1 tJ.intJ.in]unt.¥JWh: U'{U-]1 wnm2wgnt.tl'(! 1.11mpphp qmuhp]l 

dw.tfwhwq: U'{U-]1 pw2luqwbnt.¥JntU'(!, J!Ul.ll mtl]luhhp]l b. op.qui dw.tfhp]l: 

• 'llwp.U{nt.uuhp.]1 wnui2wgpwb q b.qmp.mqwh qui21.11]1 quip.mq 

1J.intlm]unt.¥Jnt.hhhp.J!: '1p.1llhg quiuwquipqnt.tf'(!' J!Ul.ll tJ.intJ.inJunt.¥JU1U h2uih]l b. 

q hq1.11p.uiquih 11w21.11]1 qhp.uiquihqtfuih qnp]l, phnt.¥uiqp.wquih qhp.1mbnt¥Jnt.U'(!: 

Uuib.hm]ununt.¥JU1h qunm.t.gil~ 

Umb.hui]ununt.¥]Il1.UJ! pw11qwguib 1:: hhp.mbnt¥Jnt.h]lg, hp.hp q1m]uhb.p]lg, 

uitftJ.inijmt.U]lg, oq1.11wqnp.bquib qp.uiqwhnt.¥JU1h b. hqwp.hb.p.]1 guihq]lg: 

U2lummmhp}:i. pnqmhl}mqnt.¥JD.1.UJ! 

'Lhp.mbnt.¥JU1h tfh2 hwq]lp.6'. hhp.qwiuigqmb hh nt.unt.tfhmu)i.pqmb 

]uhl}]lphhp.]1 U1p.IJli.wqmhnt.¥JntU'(!, 1llmb.hui]ununt.¥JU1U UU{Wl.llml.J.hhpJ!, q]ltnmquih 

hnpnt.]¥1! b. u1.11wgqwb Ul]1I)]nthpb.b.p.]i. q]lpwnwqwh h2whwqnt.¥Jnth)!: flb.~UJ.hu b.wb., 

hqwp.wqp.qwb hb. U. UJ]i]uwh1wh]1 wb.qwb. wqqw1]1h q]11.11wqwb. iwpnp.U11.11Il]1]1WJ]1 

q]11.11Ulq1llh 1.J.UlJUlb.hhp.J! b. hh1.111llqn1.l1Ilt.¥]nthhhp]1 hwtfwp. q]lpumqUlb 

uwp.pwqnpnt.uuhpJ! b. h1lltf1llqwp~w1]1h qnp.b]lphb.p.J!: 

Unw.2}1.h q1nt.J.u.J! hil)l.p.qUlb 1:: hwtfw2]uwp.hw1]1h qhq1.11pwq1llh 2IJ.¥WJ)i. 

n1un1uuwu}:i.pnt.¥JWb.J!' h]luuqqnq UlJb. phnt.¥1llqp.I11J. U{Wpwtfh1.11p.hp.]1g tfhq]l' l1ll4 

b.IJ.wb.w4.]1b. qp.whgqwo qhq1.11p.wq1llh 11w21.11Ji. tJ.pw: 

U2luw1.11wb.pmtf b.hplJUlJWgqwb 1:: qhq1.11p.wqwb. 11m21.11]1 ~w1]l.mtfb.hp.]1 

munt.tfb.wu}:i.pnt.¥Jntb.J!' ]lp.wqwhwgqwb .1:.w1wu1.11wh]1 m 1'up.U1JhJli 5 1.11wp.php 

qwiwhhhpnt.tf: 8m19 1:: 1.11pqwb, np np.n2wq]l dw.tfhp.)i. hUltfwp (op)i.hwq Utfhp]1qw1]1 

qw1bwl.J.b.U1]]1h 1lll.J.m]1tJ.m¥JWhJ! hwtfWU{Ull.llUlu]uwb. dw.tfwb.UlqwhwmtJ.Ulbmtf) 

8 

qhqmp1llqwb. l.}1ll21.11J:i. lll.IJ.IJ.Whwiwg (Ez) pu111Ull.}]1)i.)}l b. lIU1pb.hq]1]1 qnp.P, tf]12b. 

qn]nt.¥Jm.h m.h]l l.}]1Wqwb. qnph1wg]1w, pm]g UlJU b.wb. gntgwl.}]1nttl I:; pwqwqwb.]i.h 

wp.1.11whw11.11]1~ gb.phqw1]1h wtJ.h1wgmtf, ]lb.~J! ~hb.p 1.11huhnt.tf 1Iwphhq]1)1. qnp.)1. tJ.pw: 

'Lqwp 1-mtf gntgUll.}]1qwb hh hp.hp 1.11wpphp 1.J.w1whb.hpnt.tf iwq b.IJ.Ulb.wq]l dw.tfwb.wq 

qp.whgqwb qhq1.11pwqwh 11w21.11]1opwqwb.1jmijm]unt.¥JU1U1.11'1.Jw1hhp.J!' dw.tfwb.wq]lg 

qw]uqwb (b.hpqwiwgilwb 1:: UT-nq), npnb.p hwtfm1lJ1qmb hh 1Iwp.b.hq]1)1. qnp.)1. b. 

Cqh1gwp]lw1]1 '1wqnu ih.nwb. tJ.pw qw1.11uip.qwb ~wijmt.uuhp.)1. (Israel, 1970) hh1.11: 'Lnp. 

Utfphp.IJli. b. Upwqwb]1 qw1whb.hp)1. ~wijmt.tfb.hp]1b. hwtfWU{Ull.llUlu]uwb.IllJ. qnp.hp.J! 

J:i.phhg]lg b.hpqwiwghnttf hb. hwtfWU{UlUlUlu]uwhwpwp 408 b. 403 JullllJ.UllJ. op.hp.Ji. 

tfJ:i.2)1.hwgqwb mtl.Jw1hhpJ! (2011 ¥1lwl.J.wb.]1 hntb.)1.u):i.g tf]lh~ 2016 ¥1lwqwb.)1. WUIP.J:i.1.1!): 

U1u1.11h11 np.U{hu luUllJ.WIJ. op.hp uwhtfwhilht hb. WJU op.hp'(!, npnb.g J!h¥wgpnttf )}l 

11J:i.mqh1 UlUUJ.UlJJ:i.h bwbqm.J¥ b. pwtfm wpwqnt.¥Jnt'h'(! )}l qhpwqwb.gh1 6tf/q-'(!: 

flh~UJ.hu U{Wpq hpl.mttf I:; b.1.J.Ulp.)1.g, qnpb.p.h J!hl}nthnt.tf b.b. )1.phhg hqwqwqnt]h wpd-hpJ! 

02:00 UT-03:00 UT-)1. J!U¥Wgpmtf h pwqwqwb.)1.b. iwq qnph1wgqwb hb.: 1' 

1.11wpphpnt.¥Jm.h Y:wpb.hq]l):i. qnp.]1' pn1np thnhw1J:i.h 1.J.UlJUlb.b.hpnttf IJli.1.11qh1 I:; 

tfwpu):i.tfmtf' wnwqnm]lg tl]lh~ qhuop. J!hl.J.uib dw.tfwb.uiqwhui1.11quibnttf (04:00 UT-

14:00 UT): 

'Lquijl 2-1! gnt]g 1:: muil]iu pUltfnt. uip.uiqnt.¥JU1h tJ.inijmJunt¥JWh qnp'(! 

Upuiqwb]:i. b. "Lnp UtfphJlIJli. q)1.1.11wq1llh qwiwhb.b.pnt.tf wqhl]i puib. 400 JuU1IJ.UllJ. ophp.]1 

huiuwp.: flh~uihu 1.11huhnt.tf hb.p hquip]lg, pwtfm uipuiqnt.¥Jil1.UJ! hpqm. qm1whb.b.pmtl 

q wqqwgh1 1:: dw.tfJ! 04:00 UT-05:00 UT J!hl.J.wb dw.tfwb.wqwhw1.11qwomtf, J:i.h~J! 

hmtfJ!hl.J.hnttf 1:: q hqmpuiquih 11w21.11]1 uinwtJ.h1uiqnt.]b. uipd-hphhp.)i. m]lpnt.J¥]1 hh1.11: 

UiuUJ.J:i.unq, pwtfm uipwqnt.¥JWU tfJ:i.2)1.hwgqwb qnp]lg hh1.111.mt.tf 1:;, np. 

pwtfm umwlJ.h1wqnt]b. wpmqnt¥Jntb.J! 1lJ1Wl.J.mhuiuihu qnph1uigqwo I:; iwtJ. 

h11wb.Ulq]lh q hqmpuil.J.Ulb. l}Ul21.11J:i. 1jmijm]unt¥JU1U qnp.)1. hh1.11: 
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'Ll:q1qui1mgl{uio pn1np qnphpp.g hl:anbnuf t, np hpqpnJllluiJP.h tfuipup.unufg 

IJlimtlm.tf t 19:00 ur - 20:00 UT dmtfuihuiquihuimtJ.uibni.tf, p.h~J! 

huitfuilllmmuiuJuuihm.tf t Utfhpp.qm tf1111pgwtfwpp. '1.Jlui IJlimtlilIJ. qui1owqhhpp. 

111qmp.tJ.nqa]UlUJ!: 

2.hmwqnumi.p-1m.hhhpg gm.19 mtJ.hgp.h, np qp.zb.pl{w ghp-wgpm.tf thnhhpp. 

gwbpuiajip 2p2whhhpni.tf qb.qll1J1IlllUl]]lh b.pbni.wP. zbnJlhP.tl qm.mwqqm.tf hh 

tligphp: Uphwowqp.g hhum b.pqpp tfwq b.pbni.Jp-J! uqum.tf t m111puihui1 npp. 

hhmh111hpnl{ wpqhh qm.m111ql{wo tiigpui1P.h zhpmhpg uquni.tf hh uihhhmwhuii.. J.l.uq 

UI]U uitlhhp.h qm.qghp-wg uquni.tf 1::: m.dhxJ.whuit tfwqhpbni.p-uiJJ.l.h pwtfph: 

Pwp6.puiajip l hnhm1J.l.h qw1whhb.pni.tf tfuiq hpbni.naJ.1. m111puigtfmh h puitfm. 

m.dqhwgtfuih UlpI].]Ill..UJ;!Ill.U uib.pnqn1ui1J.l.h zhpmg pwpO.pwbni.tf t qb.lllJ.l. thnwh 

qwqwp, npp hb.mhwhpnl{ ajiml{ni.tf t qhqmpwquih qwzmp. uitJ.b.1uigm.tf: U1ulllJ.l.uml, 

lJlhxj_WJFU b.pbni.]phhpp lllUlll16'.Wnnl}_ ll1fili.p. t m.uhbni.tf zb.pmhpp $nJuuiuuiqnuf, npJ! 

hm1mhp t Unmmuiz «Austausch» ($nJuwhwqm.tf) t:J.>hqm whm.bnl{: Uhhp 

hhpwqpm.tf hhp, np qtliiml{np b.pbnLJPI! lll1llJUWhml{npl{wo t uihpnqn1htpp. 

qnhghhmpwgJ.l.mJP. ui6'.nl{ h hui:qn]l1lmqwbni.p1mh hl{uiqtfwtfp, P.hW.h whtfJ.l.2uilllhu 

hhmbni.tf t Ez-J.l. uil{qwgni.tfg: 

Ul{b.tli muip wt!p.uhhpp.h uiphwouiqp. mtlhtli zm.m uqulJ.htm. hhmhwhpntl 

tfwqhpbni.Jp]! mmpuibni.tf t wl.J.htli l{w:q h tiigpml.J.npquio zb.pmhpp qnhl{b.qgpwh 

uil.J.htli 1.J.wq t qwmuipqm.tf: Unuiqnm1wh dmtfhpph tiigpuil{npl{wo whpnqn1w1P.h 

zhpmp puipO.puigm.tfg qhlllJ.l. thnhw1P.h quiquip-hhp lllUlJlq ajiml{m.tf t, b.pp 

qpmwpql{m.tf hh q b.qmpwquih quizmp. tlp.2J.l.hwgl{wo qnphpg mwpphp wt!p.uhtpp. 

qwtf mwpphp b.qwh111qui1J.l.h lllWJUWhhb.pJ.l. huitfwp (mliu hquip 3): 

UJUlllJ.l.untl, wtfuinm1P.h h a.t.Chnw1J.l.h qb.llll1hpp m.umtfhwuppmp]m.hg gm.19 ml{hg, np 

Ez-p. opwqwh $n$nJuni.p1wh uinwtJ.nm1mh lllJ.l.qg hwtfghqbni.tf t uiphuibwqp. 

mhxJ.wiJ.l.h dmtfwhwqp. hhm: 
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bpqpnPl} qtlunu.C hhp.lj_w1wgi.J.wb t wtfuuinuiuhp.p. h U'-l,U-P. 

11wuwlj_wp.qnufg 2010-2012 pi.J.wqwb.b.hp.p. mil.Jw1b.b.p.ni.J.: Uiumb.rJ. b.lj_wp.wqp.i.J.wb b.h 

Umnp.p.b. qp.wqwb. J.ligpwi.J.np.i.J.wb lj_b.b.mp.nb.p. (U'1llI) hhuiwqntnmp]mb.b.b.p.g h 

Up.wqwbp. qp.mwhb.mwqnmwlj_wu 1J.w1wb.m.tf lj_wuiwp.i.J.wb qb.lj_mp.wlj_wb. riwzmp. 

l wi}ln.1.tfb.hp.g: 

Uumb.p.lj_b.b.p.p. hnupb.p.}l, qb.qtnp.wlj_wb. Il1l12tnP. h lj_Ul]bwlj_hb.p.p. 

tf}lwduitfUlb.wlj_]w lWi}ln.1-tfb.b.p.b. m qp.Ulb.gnl.tfb.b.p.b. wn1l12P.b. wb.qwtf 1llnw2wp.lj_i.J.b.1 h 

qwp.q1llgi.J.ht hb. Up.1llq1llb]l. qp.uiwhb.mUlqnmwlj_wb. 1J.w1wb.mtf: I:thlJ.mp.wlj_wh Il1l12lllF 

l1lltl1J.l.l uwp.pb.p.]l. h lj_ui]bUlqb.b.p.t! qp.Ulb.gllIJ. IJ:htnhlj_mnp.b.b.p.]l. tnb.rJ.Ulqp.n1-tip.g hhmn 

tfb.b.p hw1uib.uiphp.b.gp.b.p, np. pn1np. U'-l,U-g mIJ.b.lj_gi.J.mtf b.b. qb.qtnp.wlj_Ulb. riuizmp. 

Iunmnp.nufb.hp.ni.J. h lj_w]bUllj_b.b.p.J:i. qp.U1b.gn1-tfhb.p.ni.J.: 2009-2012-]l.b. Uli.j_b.J.li pwh 300 

U'-l,U b.b. qp.wb.gi.J.b.1 Up.wqwb]l. qp.uiwhb.tnmqnmwlj_wb. lj_Ul]Ulb.mtl: 

qb.lj_tnp.wlj_wb. 31wzm]l. lWi}ln.1-tfb.b.p.]l., 1J.w1bwlj_b.b.p.]l. qp.wb.gmtfb.b.p.]:i., 

tfwub.]l.lj_b.b.p.p. p.b.mb.b.u]l.i.J.ntp]wb. h oqb.p.hmpwpUlb.Ullj_wh uiwp.wtfb.mp.b.p.p. 

duitfwb.wlj_w1P.b. zwp.pb.p.g uiwhuiwb.i.J.nu.C b.b. MySQL tn'1Jmtb.b.p.J:i. pwqw1mtf h 

i.J.p.qmwJ.liqwgi.J.mtf b.b. ADE! bp.wqp.UlJP.b. ip.wpb.p]l. t£F2ngni.J.: 2010 hnlj_mb.tfpb.p.p.g 2012 

pi.J.wlj_wb.p. tfwiP.ug qp.wb.gi.J.b.t t tlm.n 100 IJ:huip' tfumhp.lj_hb.p.]l. hnupb.p.p. 

wi.J.b.1wgmtfni.J., qb.lj_mp.wqwh 11wzui]l. qmp.mlj_ i}lni}lnlun1-p]mb.b.b.p.ni.J. h IJ.w1bwlj_b.b.p.]l. 

m.qb.lj_gntp]Wtfp: 

U'-l,U-]l. wtfuiJ.litnnLIJ:]! lwtlii.J.b.1 t ui1wump.lj_ u]l.b.mP.1wg]:i.nb. IJ:b.mb.lj_mnp.p. 

tfP.2ngni.J., np.]l. hwutnn1-p]mb.g 3 utl t, tlwqb.p.b.ug' 11.£2, 1llJ1IJ:Jmb.pb.b.p.g Utnn1-qi.J.b.t b.b. 

WJl IJ:b.mb.qtnnp.b.b.p.p. tfF2ngni.J.: Uz]uwmwb.pmtl U'-l,U-P. IJ:1lluwqwp.qn1-tl]! qwmwpi.J.b.t 

t' h]l.tfb.i.J.b.1ni.J. ti_ b.qmp.uiquib. qmzmp. ]unmnp.nufb.b.p.p. mb.umqb.b.p.]l. tlJlm: 

Unmb.O.b.wgi.J.b.1 hb. hb.mh]Ull m]l.ui b.p.g. 

• t1b.qmp.uilj_wb. qwzmg i}ln]ui.J.mtl t qp.wqwb.p.g (hwub.b.tni.J. tfFb.lh 50 lj_'-l/tf) 

31b.ui}l puigwumlj_wb.(glJ.rinl.b.b.tni.J. tlJ.l.b.lh -35 lj_'-l/tf, b.lj_wp. 4-J.l w): U]u mp.ui}lg 

nrnmtfb.wu]l.p.i.J.b.1t6 p.p.mqwp.6n.1-p]mb.: 
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23-p.h qp.mhgi.j_Ula uitfUJ.pnUJ.mJ]1h UJ.mmmhuipJ!: 
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hi.j_uiqmtC: ilLUmtChmu]1p.h:1ni.J. 1000-]1g mi.j_b.]}l UJ.UlpUJ.mtChh:p' 11Plllbp pmdmhi.j_h:g]1h 

h:pqm ]utfph:pp.' Ah B: A ]utCp]1 UJ.U1pUJ.mtChb.p]1 q h:qmp.U1lj_wb :qmzmg uqqpmtC uip.mq 
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The behavior of the near-sur&ce electric field during fair weather and thunderstorms 

Abstract 

Dissertation is devoted to investigate thunderstorms and related phenomena. The influence 

of the local effects on daily variation of the near surface electric field during fair weather is 

explored. Classification of thunderstorms is described and the methods are presented for 

distinguishing discharges based on electric field disturbances. 

The first chapter of dissertation is revealing local effects on daily fluctuation of the 

atmospheric electric field. Ground-based measurements at three mountain stations (in Israel 

and Armenia) showed a strong response of the daily electric field to a morning local effect 

known as "Austausch" - the transport of electrical charges due to increased turbulence. In 

mountainous regions, nocturnal charge accumulation, followed by an attachment process to 

aerosols near the surface in valleys, known as the electrode effect, is lifted as a charged 

aerosol layer by anabatic (upslope) winds during the morning hours due to solar heating. 

The main effect is caused by an increase in aerosol concentrations, resulting in a decrease in 

conductivity, followed by a rise in Ez. Comparison of the mean diurnal variation ofEz with 

the well-known Carnegie curve and with past measurements of Ez on mountains are 

presented in the work. The summer/winter analysis shows that the maximum morning 

increase in the vertical component of the fair-weather electric field follows the time of local 

sunrise, which is attributed to the Austausch (or exchange) layer effect. 

In chapter 2 it is shown that the bulk information on particle fluxes correlated with 

thunderstorm can be used to better understand the electrical structure of thunderclouds. 

Varieties of particle detectors located at Aragats Space Environmental Center are registering 

neutral and charged particle fluxes correlated with thunderstorms, so-called Thunderstorm 

Ground Enhancements (TGEs). Only very specific electric configuration of the cloud can 

support the sustainable acceleration of the TGEs, often with the signature of the emerging 

Lower Positive Charge Region (LPCR). According to the simplified structure of 

thundercloud, the electron acceleration downwards is performing due to two fields: the field 

between the main negative layer and its mirror on the Earth's surface and field between the 

same negative layer and small positive charge region in the bottom of the cloud. When two 

19 

I 



mentioned fields are strong enough, their superposition generates the most intense TGEs. 

LPCR with the lower dipole is local phenomena and it is created during minutes. Variety of 

TGEs event have been discussed and analyzed in this chapter also connected their 

origination with the end of storm oscillation (EOSO) of thunderstorms. 

The 3 chapter devoted to statistical analyses of the patterns of the lightning occurrencesas 

measured by the network of the electric field mills located at three stations of CRD. The 

disturbances of the near surface electric field during strikes are attributed to different types 

of atmospheric discharges: intracloud or cloud-to-ground. Changes made by dischargesin 

the near surface electric field are separated into two groups. The differences of those two 

groups and shapes of the recovery curves are discussed using the datafrom electric field 

mills network for one stormy day. The results show that magnitudes of field changes from 

one of the groups are larger and have shorter duration compared to another one. Recovery 

curves of the near surface electric field produced by lightning flashes also have a power-law 

or a linear dependence besides exponential shape. Moreover, there are 3 different classes of 

discharges within every group which can be attributed to different discharges. 

M3yi;i:eime ~eHeBBii: SJieicrpll'IE!CICOI'O llOJIJI y llOBepXBOCTH 3avm B .IICHYJO noro,zr;y H BO 

:speM.11 rpoo. 

~ 

.ll:Hcceprnu1rn: IIOCBl!IUeHa HCCJie,llOBaHHIO rp03 H CBll3aHHbIX c HHMH llBJieHHH. B pa6ore 

HCCJie.nyeTcll BJIHllHHe JIOKaJibHblX 3cPcPeKTOB Ha cyroqHoe H3MeHeHHe rrpHllOBepXHOCTHOI'O 

3JieKTpHqecKoro IIOJill IlpH l!CHOH rroro.ne. Ilpose.neHa KJiaCCHcPHKaUHll rp03 H pa3pa6oraHbl 

MeTO,llbl pa3JIHqeHHll pa3pll,llOB. 

B rrepsoM rnase JlHCcepraUHH Bbll!BJieHbI JIOKaJibHbie B03,lleHCTBHll Ha cyroqeyJO sapHaUHJO 

aTMOccliepHoro :meKTpHqecKoro IIOJill. Ha3eMHbie H3MepeHHll Ha TpeX ropHbIX CTaHUHllX (B 

1-fapaHJie H ApMeHHH) IIOKa3aJIIt CHJibffYIO CBll3b MelK,lly cyroqHOH sapHauHeii 

3JieKTPHqecKoro IIOJill H YTPeHHHM JIOKaJibHbIM 3clicJ>eKTOM, H3BeCTHbIM KaK «Austausch» -

rrepeHoc sJieKTpHqecKHX 3apll.llOB TYP6yneHTHbIMH rroToKaMH B03.nyxa. B ropHbIX paiioHax, 
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B6JIH3H IIOBepXHOCTH 3eMJIH, llOCJie HaKoJJJieHHll HOqHoro 3apll.lla, Haq1maeTCl1 rrpouecc 

rrpHKpeJJJieHHll HX K a3po30Jll!M (H3BecTHblH KaK SJieKTPO.llHLIH scliclieKT), KOTOpbIH, H3-3a 

coJIHeqHoro Harpesa B yrpeHHHe qacbl, 110,llHHMaeT HX B BH,lle 3apl!lKeHHOro a3po30JILHOI'O 

CJIOll c IIOMOIUblO aHa6aTHqecKHX (B3,llbIMaJOIUHXCll) BeTpOB. B pa6oTe llpHBe.n:eHO 

cpasHeHHe cpe.nHeii cyroqHoii sapHaUHH Ez c xoporno HJBecTHoii KpHsoii KapHern H 

H3MeHeHHllMH Ez B ropax. OcHOBHOH sclicpeKT BbI3BaH yseJil{qeHHeM KOHUeHTPaUHH 

a3p030JieH, qro IlpHBO.llHT K CHHlKeHHIO rrpoBO.llHMOCTH, 3a KOTOpb!M cne.nyer yseJIHqeHHe 

Ez. AHaJIH3 JieTHerol3HMHero BpeMeHH llOKa3LIBaeT, ~o MaKCHMaJibHal! BepTHKaJibHal! 

coCTaBJillJOIUall 3JieKTPHqecKoro llOJill rrpH xoporneii rroro.n:e CBll3aHa co speMeHeM 

JIOKaJILHoro socxo.n:a coJIHUa, ~o o6'bl!CHlleTCll Austausch ( HJIH o6MeHa) 3cpcpeKToM. 

B rnase 2 IIOKa3aHO, qro HHcpopMaUHl! 0 IIOTOKax qaCTHU, KOppeJIHpoBaHHbIX c rpoJOH, 

MOlKeT 6bJTb HCllOJib30BaHa .llJill JIY'IIIIero IIOHHMaHHl! sJieKTpHqecKOH CTpYKTYPhl 

rpo30Boro o6naKa. Pa3JIH'IHbie .n:ereKTopbI qacTHU, pacrronoJKeHHbie Ha rope Aparau B 

QeHTpe lfocne.n:oBaHHll KocMHqecKOH Iloro.n:bI, perncTpHpylOT yseJil{qeHHe IIOTOKOB 

HeHTpaJILHLIX H 3ap»lKeHHbIX 'laCTHU, rrpH rpo3aX, TaK Ha3bIBaeMble fp030Bble 

Ha3eMH&Ie rrpeBbIIIIeHHll (TGE). ToJI&Ko oqeHL crreUHcPHqecKal! 3JieKTPH'leCKal! 

KOHcpHrypaUHll HHJKHeH qaCTH o6JiaKa MOlKeT 110.n:.n:eplKHBaTL ycroil:qHBOe ycKOpeHHe 

3JieKTPOHOB. CornacHo yrrpomeHHOH cTpyKzype rpo3oBOro o6JiaKa, ycKopeHHe 3JieKTpoHa 

BHH3 ocymecTBJilleTCll 3a cqer .n:syx IIOJieil:: IIOJill MelKJlY OCHOBHbIM OTpHUaTeJILHblM CJIOeM 

H ero 3epKaJIOM Ha rrosepXHOCTH 3eMJIH H IIOJill MelKJlY TeM lKe OTpHUaTeJibHblM CJIOeM H 

He60JILIIIOH o6JiaCTblO IIOJIOlKHTeJibHOI'O 3apll.lla B HHlKHeH 'lacTH o6JiaKa, TaK Ha3bIBaeMOH 

HHJKHeii rroJioJKHTeJILHOH 3apl!lKeHHOH o6JiaCTJO (LPCR). Kor.n:a .n:sa y110Ml!HY'fbIX IIOJill 

.n:ocTaroqHo CHJILHhl, HX cy11ep1103HUHll reHepHpyeT HaH6onee HHTeHCHBHble TGEs . 

06nacTb LPCR c HHlKHHM .n:HrroJieM llBJilleTCll He.n:onrose'IHLIM, MeCTHLIM l!BJieHHeM H 

c03.n:aeTCll Ja C'IHTaHHLie MHHY'fbl. B rnase 2 o6cYlKJlaJIOCL H aHaJIH3HpOBaJIOCb 

pa3Hoo6pa3He co6&ITHH TGEs, a TaKJKe Hccne.n:osanac& B3aHMOCBll3b HX B03HHKHOBeHHll c 

OKOH'laHHeM rpo30Bb!X KOJie6aHHH (EOSO). 

TpeTbll rnasa IIOCBl!IUeHa CTaTHCTH'leCKOMY aHaJIH3Y 3aKOHOMepHOCTeH MOJIHHeHOCHbIX 

l!BJieHHH, H3MepeHHLIX CeTLIO MeJibHHU SJieKTPHqecKoro IIOJill, pacIIOJIOJKeHHblX Ha TpeX 

cTaHUHllX CRD. HapyrneHHl! rrpHrrosepxHOCTHoro sJieKTPHqecKoro rroJlll 11pH y.napax 

MOJIHHH o6'bl!CHlllOTCll pa3JIH'IHbIMH THIIaMH aTMocqiepHbIX pa3pll.llOB: BHYTPH06Jia'IHblMH 
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HJIH MelKJIY o6JiaKOM H 3aMJieii:. 06cy)l(JlaeMble o6pa3Ubl MOJIHHH perHCTpHpoBaJIHCb Ha 

Tpex CTaHUIDIX oT.nena KocMH'leCKHX nyqeii: EpeBaHcKoro <l>H3H'lecKoro HHCTHTYTa. 

ll3MeHeHID! ITpHITOBepXHOCTHoro :meKTpH'leCKOfO ITO.ID! pa3pll.llaMH MOlKHO pa3,lleJIHTb Ha 

,llBe rpyITllbl. Pa3JIH'IIDI :3THX .llByx rpyrrrr H <t>opMbl KpHBblX BOCCTaHOBJieHHii: o6cy)l(JlaIOTCll 

c HCITOJib30BaHHCM .naHHblX O,llHOro JlHll (23 Mal! 2015 ro.na), ITOJiy'leHHbJMH CeTblO 

ycTpoii:CTB H3MepeHHll :meKTpH'leCKHX rroneii:. Pe3yJibTaThI rroKa3bIBaIOT, 'ITO Bem1'lHHbI 

H3MeHeHHH IIOJJeii: O,llHOii: H3 rpyrrIT 60Jibllle H HMCIOT MCHbllIYIO I!po,llOJllKHTeJJbHOCTb 110 

cpaBHeHHIO c .npyroii:. IloKa3aHo, 'ITO KpHBbie socCTaHOBJieHID! rrpHrroBepXHOCTHoro 

:meKTpH'IeCKOfO ITO.ID!, C03,llaBaeMoro MOJIHHeBblMH pa3p.ll,llaMH HMeJOT KpoMe 

3KCITOHeHUHaJibHOii: TaKlKe CTerreHttylO H JIHHeii:ttyIO 3aBHCHMOCTH. Eonee Toro, B Ka)l(Jloii: 

rpyrrITe eCTh 3 pa3HblX KJJacca pa3pll,llOB, KOTOpble MOlKHO OTHeCTH K pa3HblM BH,llOM 

MOJJHHH. 
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