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Oprsurca arvrocSepbl I4 rl4ApocSepu

PerynnraroM MHoforrr4cJreHHbrx QoroxuMr{rrecKllx ttpoqeccoB, B rracrHocrll,

11oA eosAeficrBr4eM Coluqa B AHeBHoe BpeM{, JIToMI4HecIIOHUITI{,
$ororaoHl43auI{H

Bbl3blBaeuofi [poxo]KAeHr4eM KocMHrrecKHX lyuefi, xeMI,IJIroMpIHecUeH.rryrv, flB.Jrfler9fl'

co6creeHHoe r43ryrreHne arnroc@epbl, cyuecrByroqee KaK B AHeBHoe, TaK v B HorrHoe

BpeMfl. Cocroquee r43 cBerreHr4fl pa3nr4qHbrx euuccnfi, oHo tBJlflerc.fl BaIKHbIM

r4H1vrKuropoM ilpoqeccoB, rrpoucxoAfrrlux Bo Bcex cJlof,x arnnoc$epbl. I'lsyueuue

[pocrpaHcrBeHHofi xapu{Hbr prHTeHcr,rBHocrr4 arnnocSepHblx oMuccuit swserc{ yAo6nuna

cnoco6ou no;1yrre6vrs, rauSopnaapu o [poUeccax, rrpol4cxoAtlrlux Ha Bblcorax ux

BbrcBeq krBa1vrg. C noruorrlbro rlu$ponbrx KaMep, perucrpupyrotrlnx cBer{eHlae arMoc0epu,

MoxHo rrpocxeAr4Tb rrpocrpaHcrBeHHo-BpeMeHnyro AHHaMpIKy Bo3Mylrleuvtit, B ToM trI4cJIe

BoJrHoBbrx, orleHr4Tb rrx ocHoBHbre [apaMerpbl. I4ccreAoBaHlre BorlHoBbrx flpoqeccoB B

arnaocsepe flBJr flercfl, saxHofi 14 aKTyaJmHofi gaha'rcil, rlocKonbKy BoJIHoBbIe Bo3MyIrIeHI4f,

r,rrparor cyrqecrBeHlryrc ponb B AprHaMrrKe arMocSepu, flr'lrfl,flcb [epeHoctII4KoM gHeprLII4 I{

r4Mrynbca MexAy BbrcorHbrMn cJro,f,Ml{ arnrocSepbl. Hau6olee BepoflTHbrM ?IcTotrHLIKoM

Bo3MyrrI e:giui,t, flBJrflrorcfl aKycrr..rKo-rpaBr4Tarll4oHHble BOJIHbI (AfB) v BHyrpeHHI'Ie

rpaBlrrarluoHHbre BoJrHbr (BfB), HcrorrHraKl4 Koropblx B ocHoBHoM HaxoArrcfl B

rpouocsepe r4 lraroc$epe. BaxsuM acrreKToM flBr.flercfl H3yrreHl4e Ia oUeHKa rapaMerpoB

TaKprx co6rrrufi, KaK cneAbr rrponeroB MereopoB, KocMlrtrecKllx o6lercron, cnoco6uux

TarcKe cny)KI,ITb I,ICTOTIHIIKOM BOJIHOB6IX BO3MyrUeUUft .



Han6onee uHrencfisnofi amroc&epnofi sMrlccrlef e nu4ulrofi qacrr4 crrerflpa Ha

Bbrcortx F-o6nacru (oxolo 250 ru) xnntercr JlrHI,Ir BBICBe .cll4Ba,tltrs. aroMapHoro
Kr'rcJropora 630 sm. I,IcnomgosaHr.re pa3HeceHHbrx B npocrpajrcrBe AByx a 60ree
qra(ppoerrx (aMep c InzpoKxM yr.rrolt o6sopa [o3BoJrrer crpourb crepeoraso6paat e ve u
IloryqaTl npocTpaHcTBeHHo-BpeMeHHbre xapaKTepI,IcTI4KI4 na6,rro.qaelrrrx BoJrHoBhrx

crpyr(ryp, aBpopa;rbrrbrx Ayr, MereopHbrx cJre,qor u noAo6srrx ssreHufi.

Hayuuar noruura pa6or:rr 3aloroqaercr B cJre.ryrorueM:

Bnepnue urs cpe.q'e[r4pornoft gonrr a.r.rarcrofi uacrn Erpa:ura (Tyurr.rucrar
AOJruHa, Pecny6nura Byp rut) fipoBereHsr r.I3MepeEr.rr r.r HaKo[ireHa 6a.:a usuepeuufi

AaHHbrx npocrparlcrBeHHoro pacnpe,4eJrel ,rr r{IrreHcr{BHocr[ atnaoc(pepnofi 3Mlrccuu
aroMapgoro rnclopoaa 630 nu sa nepraog 2 0l3202l n.

Paepa6orana MeroAr.rKa o6pa6mrcra KaiqpoB rnr,rporoyroJrrHbrx KaMep c y3Kr.rM

cneKTpturbHbrM Ar4arra3oHoM, BKJTTOqtUOUiUI aBToMarr+recKyro z4ernu(pvraql{ro 3Be3.4 Ha

Karpax c oqemoft r4x orHoclTreJbuofi r,ffnencraBHocrn n reorpaQu'recxyrc npxBr3Ky
nrzxcenei KaApoB AJrr nporasnolrnofi Bbrcorbr. [auuat MeroAnKa raKxe BKJrroqaer

aJIroplITM, nosrortroqufi B aBToMarl]rirecKoM pexcl{Me ugenrv lpr.rqrpoBarb BoJIHOBBIe

crpyrcypbr na uro6paxenrux rlrrpoKoyroJrbHsrx KaMep, noJryqar6 r.rx [apaMerpbr r4

npoBoAlnb aH rx3 npocrpaHcrBeHHbrx xapaKreprrcrxK B r,rrrreHcr,rBHocru a.ruocsepnux
sNrnccuft Ha ocHoBe crepeocKonr.rqecxro< na6mo4eH[fi. AsroMatluecrr.rfi peNnnr pa6oru
MeroAr4Kr'r nornorrer o6pa6arrrsar6 AocraroqHo 60nru[ae Maccr,rBhr ,uarrHErx.

flponegeuo KoMrrJreKcHoe ficcJleAoBttqrae [pocrpaHcrBeHHo-BpeMeH'Erx

xapaKTepI{cTI4K ,qonloxfl4Bylllelo MeTeopEoro cJIeAa, 3aperuIc'TpqpoBaHHoro flocJle IIpoJIeTa

6onuga HaA Tynrrancrofi Ao:ranoft 18 uor6px 2017 r., Ha ocuoBe raHrrbrx
npocrpaHcrBeHHo-pa3HeceHHBrx omrl.recKr.tx }I paAuoQusuvecrrx na6mogeuufi.
floryueno, qro Ar.rnaMr,rKa na6mo4aenaoro cne.qa o6ycrorJreHa BerpoBrrM c,4BlroM, a
Bo3MoxHhIM rrcroqHlaroM cBeqeHr4t tBJrrercg rnlpoKcr4Jr, o6parylorqlrficr B pe3yJrbrare

Qoroxrlr,ruvecxux pearqufi Borbr MereopHoro reJra c arouapnuu Kl,lcJroporoM repxrefi
a:nr,roc$epu 3errlnz.

Bneparre g.nr cpe4rnx mr.rpm Asnarc*oro KorrrrrHerrra (rora Bocrouuofi cu6upz)
fioJryqeHbr rrlop(ponoruvecK]re xapaKTepl/lcrt.,iKlr BoJrHOBbrx crpyKTyp B r.r3fiyqeHvr.r

aruoc(pepuofi gur.rccun 630 HM. flpote4eHo cpaBHeHr.re c napaMerpaMu [II4B,
3ape 4crpr,rpoBafiHhrMrr rnHcrpyMeHTaMLr pa,qno(br,r3r,rqecKoro KoMrurerca I4C3O CO pAH.

Pesymrarrr zccneAosaulifi AoKlra,q6rBaJrr,rcr rra MexJrynapo.quoft rrrxoJre MoJroAbrx

yqeHhrx uM. A.f . Ko;reurrara <Oraglma orpyNarorqeft cpe,qBr) (Torr,rcr<, 2016),

Mex,qrnapo4noM cxMrro3r.ryMe <<omuna aruoc&eprr rn oKeaHa. @ugr,rra arnroc(peprr>

(Toucr, 2016, Mocrra.202l). Bcepoccuficrofi orrpurofi ronQepeHuuu <Corpeuenuue
npo6leruu Ar{craHurroHHoro 3oHAr{poBaHux 3eunu n3 KocMocD) (Mocrcra, 2016, ZOl7,
2018, 2019,2020), MeNgynapoguofi Eafiranrcr<oft ruo,:ro4eNnofi uayvnoft ruKoJre rro

QyuAauenranruoft (prarrare u ronQepenqur4 MoJroAbrx yqeHbrx <BgaralroAeftcrsr,re nolefi ra

rnryqeur,r-{ c BerrlecrBoM> (Zpryrcr, 2017, 2019), Anarr,rrcrorrl ceMrlHape c

MexD/HapoIHBrM yqacrr,reM <(Drasr.rra aBpopaJrbHrrx .f,BreHnfi)) (Ananrrn, 2019),



MeN4ynapo4uofi accaw6nuu Enpoueficroro reofnsuqecKoro o6ulecrna (EGU General
Assembly, online) (Ancrpur, Bena, 2A2A, 202I), XXVII Bcepoccuficrofi orxpurofi
HayrrHofi rcoHQepeHIIIrIa <PacnpocrpaHeHne paAVoBoJrH)> (KanuuuHrpaA, 2021).

OcuonHhle pe3yJlbrarbl Al4ccepr a|ia:a ony6nnKoBaHbr s 34 rerrarHhrx pa6or ax, H3 Hr4x

7 n peqercnpyeMbrx )KypHiurax, BxoArrrlr4x B crrr,rcoK BAK.

lauHue o ilapaMerpax nepxuefi arvrocsepbr 3eulu ilonyrreHbr c rroMorrlbro

LIHcrpyMeHroB orrl{rrecKoro KoMrIJIerca feo$uszuecxofi o6cepnaropur4 I4C3O CO PAH.
AHarus AaHHrIX rIpoBeAeH c I4crlonb3oBaHpleM pa:pa6oraunofi B xoAe raccJrelo BaH;[lfl

MeroAHKI4 aBToMaru'{ecKofi o6pa6orr<n AaHHrIX unpoKoyronbHbrx orrrr{qecKr,rx cr4creM,

rlo3BoJlflrolllefi I4AeHTHSraqupoBarb 3Be3AbI, ocyqecrBJrflTb reorpa$HrrecKyro ilpr4B{3Ky

uso6paN eumit, a raruKe BbIIeJLf,Tb rlepl4oAl,IqecKr4e crpyKryphr 14 aHaqrr43krpoBar6 r4x

nrop$onorl4qecKr4e xapaKTepl,IcrvrKw. Crarucrl4rrecKr4e xapaKTepr4crrrKr,r [epeMerrlarcq vrxcfl

uonocQepHblx Bo3MyIrI ewuit rofiyrreHbr rlo AaHHbrM pa4uo$r43r,rqecKoro KoMrrJreKca ITIC3O

CO PAH.

[ocronepHocrb [oiIyr{eHHbIX pe3ynbraroB o6ycronJreHa r{crroJrb3oBaHr{eM 6olguoro
MaccI{Ba SKCIIepI4MeHTiuIrHOrO MaTepH aJIA, CO[OCTaBJreHpreM c pe3yJrbT aTa]j'/[:'- Apyrnx
I4ccneAosarerefi, ilPtrMeHeHHeM anpo6upoBaHHblx MeroAoB 3Kcrrepr4MeHTiurbHbrx

vccne.4osalJuia LI MareMarl4qecKprx 14 crarl{crllrrecKlax MeroAon o6pa6orKpr pe3ynbraroB.

[uccepraquoHHafl paiora HMeer rpaArrqr4oHnyrc crpyKrypy, pa6ora cocrour pr3

BBeAeHI4fl, Tpex rJIaB, 3aKJlroqeHr4fl I{ crII4cKa nprreparypbr. O6senr Ar,rcceprarl4vr cocraBJrfier

99 crpaHuq, BKJItoqafl 22 pHcyHKa v 4 ra6rHqrr. Cnucon Jrr4Teparypbr coAepl1r,rr 226

Hal{MeHonasufi. Crpyrrypa Avrccepraquu o6ycnonJleHa flocraBJrensofi Uenbro H sax1aqa6u
plccJleAouaukrfl, H rlpeAcraBJltlercfl aAeKBaruoft. B pa6ore u ocHoBHbrx rroJroxeHpr.f,x,

npeAcraBneHHblx Bo BBeAeHI4I,I, npocJre)KrrBaercfl coorBercrBl{e pemaeMhlx 3aAaq, Hayqnofi

HoBIr3HbI [r rloJloxesufi, BbIHoctIMbIX Ha ry6lnqnyro 3arrlr,rry. B nepnoft ruase AaH o6sop o

coBpeMeHHoM cocroflHlal{ I4ccneAosanufa ilpocrpaHcrBeHHo-BpeMeHHbrx yapuagvtit

I4HTeHcHBHocrI4 cBerreHu,rr nepxuefi arnrocSepbr. Paspa6oraHnafl aBTopoM MeroAr{Ka

aBToMaru.recKofi o6pa6ornra noprperoB HoqHofo we6a, [oryrreHHhrx IIpu noMorur4

urHpoKoyrolruofi KaMepbI, c UeJIbIo BblAeJrenvrfl. BoJrHoBbrx crpyKTyp Ha zso6pareHr4{x

cBeqeHHrI pa3flHrrHblx gMr,rccuit, [pr,rBeAeHa Bo nropofi nraBe. 3Aecr )Ke AaHo r{ KparKoe

orlldcaHHe I,IHcrpyMeHralrHofi 6a:rr, pinMerrleunofi B feo$nslr.recrofi o6cepnar opr4kr

I4C3O CO PAH. Hara6onee 3HarrlaMble pe3ynbrarbr HccneAorra:nnfl H3Jro)KeHhr aBTopoM B

rperrefi rJIaBe. Bunogu rlo rJIaBaM coorBercrByrcT vx coAep)Kr4MoMy, a 3aKrloqeHlre

cyMMr4pyeT 3Tr,r BbrBoAhr.

K 3HarrnMbIM vr HoBbIM pe3ynbraraM, [onyqeHHbrM B pa6ore cJreAyer orHecrr{:

paspa6oraHHyto MeroAHKy, Iro3BoJr.[roqyro B aBToMarr4rrecKoM pe)KHMe

I,IAeHTIa@HIIIapoBarb BoJIHoBbIe Bo3MyrrleHr4fl rr olpeAeJrflTb HX xapaKTeprrcrrrKpr Ha KaApax

mI,IpoKoyfoJIbHbIX o[THrrecKkIX cI4CTeM C y3KI4M CrreKTpiUIbHhIM AI4a[a3OHOM, A TarcKe

I4AeHTI4SraLIupoBarb na6ruolaeMble 3Be3Abr vr rpoBoAr4Tb reorpa$nqecKyto rrpr4Br3Ky

rIHKceJIefi ragpoB AJI.I [poI,I3BoJIbHoro Ar4a[a3oHa Bbrcor; rrprl na6moAeHr{.f,x c floMorrlbro



[pocTpaHcTBeHHo pa3HeceHHbrx KaMep AaHH.afl, MeroAr4Ka [o3Borqer BoccTaHaBJrr4BaTb

rrpocrpaHcrBeHHbre xapaKTepprcrr4Kr4 TaKHX coOnrrufi, KaK BoJIHoBbIe crpyKrypbl,

aBpoptrJrbHbre 41lV, MereopHbre cJrelhr, prcKyccrBeHHhre o6pa^:on a:nnfl. vr npoqee;

[ojryrreHbre uop0onorr{qecKr{e xapaKTepr4crl4Klr rrepeMelrlarcuuxcfl BoJIHoBbrx

Bo3MyrrI eruuit, 3aperrrcrpr,rpoBaHHbrx B r4HTeHcr{BHocrr4 arMocQepuofi 3Mr{ccur4 aroMapHoro

Kr4cJropoAa $A HM B perr4oHe Bocro.*rofi Cu6vpu. B AamuefirleM c HcrIoJIb3oBaHI,IeM

HaKo[Jreusofi crarr,rcrwKu'Bo3MoxcHo rrpoBecru pa6ory rlo HAeHTHSIarcaqnH HcrorrHHKoB

ua6nroAaeMbrx Bo3Myrrleswit. 3rn AaHHbIe 6ynyr fIoJIe3HbI TarcKe rIpH l4ccneAoBannvr

BarrMoAeitcrsufl, rcar sefiTpnrrbHoilt w zapnxesnofi KoMTIoHeHT B o6rracru repMocfepu, rar
kr pa3nnrrHbrx BbrcorHbrx cJroeB arMocSepu B rrpoqeccax rrepeHoca oHeprvru pt I4Mrrynbca. C

HcrroJrb3oBaHueM o[Tr{qecKrax r4HcrpyMeHToB HaIIIEouiuIbHoro reJluloreo$nsnuecKoro

KoMrJrexca VIC3O CO PAH r,r Bo3Mo)KHocrblo co3AaHkrfl tlpocrpaHcrBeHHo pa3Heceunofi

6asu Ha6nroA eluwia v c rrpr4MeHeHr4eM BbrrrreouprcaHnofi MeroAI4KrI Bo3Mo)KHo tlocrpoeHl,Ie

crepeotrso6paxesuit, co6urnfi KaK perympHoro, raK v HeperynflpHoro xapaKTepa, rrro

no3Bonr4T ilonyrrarb uau6oree rorrHyro rEu$opvraqurc o Bblcorax kr Apyrl4x

rrpocrpaHcrBeHHbrx xapaKTepr{crr,rKax. Pesymrarbr nponegeHHblx rlo reMe Arlcceprar1lnv

rdccneAosanufa ucnoJrb3oBaJrrrcb rrpu BbrrroJrHenuvI HayrrHoro rlpoeKra P@OIrI No 19-35-

90093, a raK)Ke KpyrrHoro rpoeKra MusucrepcrBa HayKra Bblcllrero o6pa:onannfl,

<OyugaMeHTarrbHbre ocHoBbr, MeroAbr vr rexHoJIorpII4 quQponoro MoHI{TopLIHra vr

rrporHo3upoBaHprfl 3KoJrortr.recHofi o6crauoBKu Eafiranrcrofi rpl4poAHofi Teppl{Toplrra>>

(rpaHr No 1 3.1902.21 .0033).

Tel,r He MeHee, flo Auccepr arg4vrr,rMerorcfl HecKoJIbKo salaeqaHplfi:

1. B o6sopnofi qacrr,r He yAeneHo BHraMaHr4fl r4ccJIeAoBaHHflM qra$ponbrMl4

rrrl4p oKoy f OJIbHbIMI,I KaM epaMH .

2. B pa3Aerre 1.4 rpr4BoAvrran, o6sop III4B vr AfB rorepeMeHHo. Bosuoxuo, HaAo

6uno paccMarpvrBatb I4x rlo orAenbHocrl4.

3 . ConocraBJreHue IIITIB 14 BoJrHoBbrx Bo3Myrrlemuit, ilonyrreHHblx c rroMolrlbro

orrrnrrecKr4x usuepeunfr, Heo6xoAr4Mo flpoBecrrl c yqeroM ce3oHa ua6nroA ewuit.

Tarxe Huqero He cKa3aHo o 3aBrrcnMocrll or coJlHe.rnofi aKTpIBHocrI4.

BuruenepeqncreHHbre 3aMerraHufl He Hoc.lr TIpHHIII{rII4iIJIbHoro xapaKTepa v He

BJrr4flIor Ha BbrcoKyro rroJroxrnreJrbHyrc orIeHKy AHccepraIIHoHHofi pa6orbl B IrenoM. TarIEna

o6pasonr, Ar{cceprarlr4f, CrrpeHosofi T. E. <<MeroA aHaJrv3a rpocrpaHcrBeHHblx Bapua\nft

r4HTeHcHBHocrLr cBeqeHlrfl nepxHefi arnrocfiepbl, perI,IcrpI,IpyeMbIX IIuSponbrMIr

[rrrpoKoyroJrbHbrMr{ KaMepaMr{)> [peAcraBJlrer co6ofi lleJlbrryrc, caMocrosreJlbHo

BbrrroJrHeHHyro, 3aKoHrreHHyrc Hayr{Ho-rnanra0l4KalluoHrryrc pa6ory. Pa6ora HarII{caHa

rpaMorHbrM HayqHbrM .rr3brKoM, xopouro oSopMJIeHa I4 [IJIJIIocrpI,IpoBaHa KarrecrBeHHbIMI4

pr,rcyHKaMr4. Anrope$epar coorBercrByer reKcry AHccepraIIHoHHofi pa6orbl I{ pacKpblBaer

coAep)KaHr4e I,r ocHoBHbre BbrBoAbI Al4cceprarlnr4 B Aocraro.Iuofi Mepe.

fncceprarlrroHHafl pa6ora Cupeuonofi T. E. <MeroA anaJwr3a rlpocrpaHcrBeHHblx

Bapr{arlufi unrencrrBHocru cBeqenvrfl, nepxuefi arnroc$epbl, perl{crpplpyeMblx IIuSpoBbrMI4



ITIHpOKOy|OJIbHbIMH KaMepaMI{), coorBercrByeT Tpe6oBaHr4-f,M ryHKTOB 9-10 llono)KeHr4fl o
npncylKileH.vrvr yrreHblx crerleHeft, yrnep)KAeHHoro [ocraHoBJreHHeM llpannreJrbcrBa PO or
24 ceurr6pr 2013 roAa J\lb 842, rpeAbflBJrfleMrrM K KaHArrA arcrcuvlgoKropcKuM

AHccepTaIIH'tIM' a ee aBTOp 3acJIy)KpIBaeT IIpI4Cy)K glenufl yvenoft cTeneHI{ KaHAr,rAaTa

Szszxo-MareMarHqecKl4x HayK rlo creuuiurbHocrr4 25.00.29 Onsuxa arMoc6epb'r
flrApocoephr.

Orgrre rloAroroBJIeH KaHAHAaToM $ra:uxo-MareMarnrrecKr{x HayK, AorIeHToM
I{ncrwryra Qusur<ra SeaepanbHoro rocyAapcrBeHHoro aBToHoMHoro o6pasonareJrbHoro
yrrpelKAelJ,Ii,fl Bblcllrero o6pa":oe anprfl <<Ka:aHcxuit (llpnnonxcrufi) $e4epalrHufi
yH?rBepcHTer) HacupoBbrM zropenr Anr6eproBHqeM.

Orsrrs paccMorpeH u o4o6pen Ha 3aceftaHr4vr o6seAuHeHuoro ceMr4Hapa ra@e4p
paArIo3JIeKTpoHHKu, pal.rao$nsrEKu u palr4oacrpoHoMuu l4scrrrryra $usurcn Se4epanbHoro
focyAapcrBeHHoro aBToHoMHoro o6pasonareJlbHoro yqpe)KAeHra,q Bbrcrrrero o6pason ail;g.lfl

<<KasascxIEfi (llpranolxct<Hft) @eaepamHrrfi yHr.rBepcprrgr), rrporoKon JVs I or ( 18) Mapra
2022 rona.

CneAeHwfr o BeAyIrIefi opraru{3arlnn: @e4epiurbHoe rocyrapcrBeHHoe aBToHoMHoe

o6pa^:onareJlbHoe yqpe)KAeHue Bblcruero o6pason aH:al_ <Ka^:aucxzft (IlpnuolNcxnfi)

$eaepururrfi yHr4BepcurerD

A4pec: 420008, r. KasaHb, yn. KpeMrreBcKax,lS.

Ter.: +7 (843) 939-29-03
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