
oT3brB oo[ilIr4AIIbHOf O OIITOHEHTA

Ea Arrccepraqurc Pycranrso4a Asgau Pycrau

<PasB[T[e MeroAoB otrpeAeneHr{r [apaMerpoB nepBrrrruofi qacrraqrr ruplpoKoro aruocSepnoro

JILIBIIT IIO,{aHHbIM AeTeKTOpOB 3apfiXeHHbx qaCTLtII BbICOKOTOpHbD( yCTaHOBOK)),

npeAcraBneuHyro Ha colrcKanr.re yuenoft crerreHr.r KaHA[Aara $IarHxo-uateMarllqecKr.Ix HayK

ro creqraJrbgocrl,I 01.04.00 - Orasuxa

(01.04.01 - dlpu6opbl u MeroAbI sKcnepuMenra-nrnoi lprasurrz>)

HAyr{HAt OBJIACTb AI4CCEPTAIII4OHHOf O T4CCIEAOBAHI4'

[uccepraqilr rocBsilIeHa r{ccneAoBnHr.fio napiuerpoB rtrr4poKr.rx aruoc(fepurx nueuefi

(IIIAn) B Araana3oHe eHepfufi nepnu.nrbD( qacrr{rl 1015 - 1018 sB Ha Bbrcore Ha6rroAeHus

4250 u H.y.M. tr, B qacrHocrr,r, oqelrKe MaccoBoro cocraBa rrepBrrrrrroro KocMr,rqecKoro

LI3nlrqeHI'Ifl.

Als peflreHr.rr Aannofi 3aAarru aBTopoM trpoana]m3apoBilrrbr u rrpeAnoxenbr A[rfl.

sKc[epr.rMeHTaJrbuoro vr3yqenvs. napaMerpbr Lfl-AII, qyBcrBEr€JEEbre K T[rry [epBurtr{oro s.rpakr
o6ra,qaloque cra6oft uoAemnofi 3aBr{cr{Mocmro. Buo.me o6ocnonasso K AaHHbrM napaMerpaM

aBTopoM orHeceHhr yrJrbr fpuxoAa r4 xaparcrepucruKn MK)oEoB e fllAll, ocuoBbrBuurcb Ha

KOTOpbrx aBTOpOM npeAnolKeHhr MeToAbr E3rreE[f, E cvo.{eJrEpoBarrbr yrnoBbre pacnpeAereHr.rs

rAepno-aKTilsHofi rordnoneHThr IIIAJI.

MoAenrnax 3aBlaclrMocrb orlerteril{oro MaccoBoro cocraBa or gKcrIepI,rMeHTaJrbHo

[onfreHHbrx rapaMerpoB IIIAII MEEEME3EpoBaHa B pa:pa6orannou aBTopoM MeroAe,

ocHoBarrHoM Ha Macmra6so-ErrBapEilHTEED( trpxluaxax EnTerpurrrbrrbD( perr.rcrpr.rpyeMbx

napaMerpoB IIIAJI. Oqeeurefr Brcran aBTopa cocronr n pa:pa6orxe AaHHoro MeroAa,

ocHoBaHuofo Ha rr3freuqn ymonofi crpyrcryprr urooT{Horo (fporra IIIAJI r.r rro3BoJrr{rorqero

orleHurb Maccoertr? cocrilB trepBnqnoro KocMr{qecKoro r,rsJrfreuwr (IIKI4) rro napaMerptu co

3Harrr,rreJrbHbrMlr Qryrryauum,rn.

Tarxe BblcoKyro Hafmyro 3narrlrMocrb BbmoJrHeHHbD( aBTopoM lrccneAoeaHufi [pr{,4aer

To, qro MoAerupoBaHlre BbmoJrneuo Ant ycnoBufi grrcoKofopb-s, a r{MeHHo ru6pugnoro
3Kcnepl,rMeHra llanup-)O(, peanr{3arlr4s Koroporo Moxrer rro3BoJrr.rrb rroJrfrr{Tb HoBbre Hayr{Hbre

pe:yrtrrarrr. B qacrHocrr,r, aBTopoM npeAnoxeubr peKoMenAarlr{r.r no onruuamnofi
xou(lurypaqlrrr AereKTopoB r{ rrnoulaAr{ sxcnepr4Menra-nsnofi ycrar{oBKrr.

cTPyKTyPA Ar4CCEPTArIr4r4

,{uccepraqurr cocrorilT Lt3 BBeAeHlIg, Tpex rnaB, BbIBoAoB ra cnracKa nureparypbr,

o6reuou 143 crpanr{rlbr reKcra. Cryyrrypa, co.4epxcilulle r{ o$opunenue Ar,rcceprarlr{r,r

coorBercrByer rpe6onanvr$trl, [peAbrB-rrseMrrM BAK r 4.rcceprarl]roHHbrM EccreAoBaHH-flM.

Bo nseAeHlrr,r aBToporvr c$opuy-ulrpoBurHbr aKTyaJrbuocm npo6:reMhr, rleJrr{ pr za4aqpt

Ar{ccepTarluoHHoro [ccJreAoBulEr,rrr, Ha].qHarr HoBr.BHa E rrpaKTr{rrecK€ur 3Harrr4MocTb non) reHHbD(

pe3ynbraroB, a r€IKxe rloJroxeur4rr, Bhrnocr4Mbre Ha 3aqrrry. flpunegen crrr{coK crarefi ra



KoH(bepeHr[d, FAe aBTopoM JrFmo qpe,:IcraBireHbr p$yJrbrarbr AacceprallraoHHoro

I.Iccne.rloBulHEf,.

B fnase I snrnoJmen o6sop 3KctrepEMeHTzL-rbEbD( ycragoBox, peaJrlr3yroqr{x MeroA

IIIAJI. flpoaua-ruarpoBnr{r-r npo6nervrrr, oruoc{rrlnecs rc oueuKe MaccoBoro cocraBa IIKII npu

IIgB-x grreprlr;D( EepBrrrrrbx slep, Ir cBr3:runbre, B rlacruocrE, c (f:ryrryaqr{rrMlr lapaMerpoB

IIIAJI, err6opou MoAeJrr IIIAII r,r Apyrm/s actreKftlMn. Amopov troxa3ano BbrcoKoe HafrHoe

3Haqeulre BbrcororopHhu< craurlufi p.lg.rzepentus IIIAII n6;usx MaKcnlryrv{apazBurrurs. KacKaAa.

fnaea 2 frocBf,rqeHa MoAeJrrrpoBaHr.rro c rrpEMeEeEueM rrporpaMMHoro naKera

CORSIKA, c rleJrbro lrcfreHrar Bo3Moxuocrefi no;ryresqr MrrccoBoro cocraBa fIKI4 npu
r,r3fraeMbrx gueprlrn( flepBr,rrrHbrx qacruq u r.rry6me arvocr[epsr 3Kcrrep]rMenrarsnofi

ycraHoBKr4. flpuee4enrr orrrr4MaJrbHar roH$urypauux vr troporr cpa6arrmanux [yHKToB

perlrcrparlun. Ilpe4roxeH MeroA BoccraHoBJreuuJr Koop4ir{ar E yfxoB trprxoAa ocn IilAII.

Anroporr,r o6ocHoBano rrpr{MeueHr4e raKoro flapa]rsrpa- KaK KoJr]rqecrBo

perr{crpLrpyeMbD( qacrllrl B Ar{ana3oHe or 40 ao 100 rrr or ocu llIAlI, KaK MrrHr,rMarrbno

rloABepxeHlroro lpnyrryaquff vr MaKcr4MaJrbHo rryBcrBrrrenbHofo K 3rrepruu nepnr.nroft
qacrLIIIbI. Paspa6orannruZ aBTopoM MgroA MoAeJrsHo MzIJro3aBr4cr4M u o6ecue.unaer
rrplreMneMyro rorrHocrb BoccranoBJreHr,rr gueprvr{ [epBuquoft qacruqbr, qro rrpoaHanr,r3r,rpoBaHo

MOAeJrr{poBaHr4eM.

B fnane 3 anropour [pe.{nox(eH ra o6ouroeaH MeroA orIeHKH MaccoBoro cocraBa IIK?I,
ocHosaHHsrft Ha aHaJII,r3e $oplau yrnoBoro pacflpeAeJrenr.rr noroKoB MrooHoB. llora":aua cna6as.

3aBl{cr4Mocrr pa:pa6oraHuoro Merola or MoAenlr r,uepH6D( egar.rMoAeficrsufi [porpaMMuoro

raKera CORSIKA.

Aeropou AoKa3aHo, rrro yrnoBat

uH(fopnraquro o MaccoBoM cocraBe [IKI4,
f,,uepHbD( nsarraoAefi crnlifi .

B 3axnro.reHrrrr aBTop rrepermcJrfler ocuoBnbre Ha) rnbre p€3yirbrarbr pa6oru.

PE3yJIbTATbr MCCEPTA44OHHO| O T4CCJIEAOBAHT4'

flepexo4x K o6rqeft orIeHKe p*yJrbraroB rvccepna\uv, seo6xo.uluo orMerr,rrb

o6ocnonanHocrb rro,ryoAa aBTopa K pelrenr{ro [ocraBJreHHbrx 3aAarr. flpogervroHcrpllpoBauo

corJraclle HayrlHbrx pe3ynbTaToB, froJryrreHHbrx aBTopoM, c SKcnepr,rMeHTaJrbHbrMr,r A€rHHbrMr{, a

TaKXe C AaHHbrMrr, noJryqeHHbrMr4 Apyrr4Mr,r HayrrHbM[ MeToAilMLr.

flouuuo noroxenufi, BbIHoclrMbD( Ar,rcceprarrroM Ha 3arqlrry, olnoHeHTy

[peAcTaBJUIIOTCS CneAyIOIqUe [Onoxr,rTeJrbHhre pe3ynbTaTbi .{accepTarlr4oHHoro nccJre.4oBaHr{t

KaK HeCOMHeHHZUT HayqHar TIeHHOCTb:

1. MogenupoBanue BbmoJrHer{o aBTopoM Anr ycnoBllfr errcororopbr, rAe Bo3Mo)KHo

rIpI{MeHeHLIe He roJrbKo MeroAa fLIAlI, Ho r.r Mero4a P3K, o qeM aBTop yrroMrrHaer.

Pa:pa6otra gKcrreprrMeHTzrrrbrrbD( ycrzrrroBoK Ha ocnoBe AturHbD( AByx MeroAoB rro3BoJrr,rr

Ll3)nrarb corrocraBJreuHbre co6rrnu, rrro pacmupr,rr Hafmyro o6.iracrs rroJrfreuHbD(

aBTopoM pe3yirbraros ua co6rrrnfl B crBoJrax IIIAII.

crpyrcrypa (fpoura troroKa MrooHoB Hecer

frB:I'.frCb trHBaptrZrFIOM OTIIOCIITeJI6HO MOAem



2. flepexo,U or MorrTHocrg JrrrBHJr K oHepfuu uepevuHoft qacrullbl rrpeAcraBiuler co6ofi

BecbMa cnoxsyro 3aAarry, KoTopyro pa3nl4rlHble 9KCTIepLIMeHT6I pelxarcT rlo-pa3HoMy.

Anroporvr trpeAlroxeH oAr,rH rr3 BapllaHToB peIrreHLIlI rlepexoAa or Konl',IqecTBa

3apffKeggbD( qacrrrq, B KonbIIe c ycraHoBnel{HblMla pa$iz.ycaMlkl, K SHeprI{Lt. Bosuoxuo'

6suro 6rr qenecoo6pasno fip]rMeuprrb rronf{eHHblfi anropou Mero,4 OIIeHKI'I sHepr}Iu K

sKClepr{MeHTnJIbHbIM AaHHbrM Apyfl{x ycTaHoBoK.

Bce nayrubre noJro)Kenu[, lt ocHoBHbre pe3ynbTarbl ALICCepTaIIIIOHHOTO [CCIeAOBaHI',IS

aBropoM cBoeBpeMeuuo ony6nlrKoBaHbr B xypHanax [epeqnrl BAK u AonoxeHbl Ha Haf{HbIx

rou(fepeuqurx. Tercr Alrcceprarlrur r.r3JronteH rpaMorno u noruIr{Ho. Anrope(pepar tr

uy6mlraqn[ no reMe lr,rcceprarln]r orpaxtuor ocuoBuoe coAepx(aul{e Al4cceprallrlu. OcnosHsre

pe3ynbTaTbr Ar.rccepTarl[oHHofo EccJeAoB€rHI{J{ 
'BTJIIOTCfl 

OpI{rtrHiIJrbHbMI',I }I nonr{eHHbIMI',I

BnepBble.

Cyuecmeunrur 3aMeqarrrfi tro rexcr)- Eccegmrlntr, BirE trorry{x Ha o6qpo

noJIo}KIITeJIbIryIooqeroqy.pcceprrar{aoHlloroEccneAoBilHEfl,yoImoHeHTaHgT.

flo gaMe.ragl,I-flv{ OTMerry cneAyloro{e :

l. [nccepraqrronHoe uccne.4oBurrrpre BbrtIoJIHeHo B paMKax rlpoeKTa llauup-)O(I. Oluaxo

AaHHOMy [poeKTy B TeKCTe Ar.rccepTarlr{H yAeneHo HeAocTaTorII{o BHI'IMaHI{fl, 14 He BcefAa

rrpocTo rroHrrTb, rrro MoAen[poBaHr,re v pacqeTbl BbIIIOnHeHbI aBTOpoM [rI5'

r<on(purypaqrau Aannofi sKcrlepl'IMesralrnofi ycraHoBKll'

2. Anropou lrcrroJrb3oBaH raKer CORSIKA Aff MoAenHpoBaHLIrI rpoxoxleHrag IIIAII
qepe3 arvroclpepy. OAnaro ocnoeuofi aKrIeHT cAenaH Ha lpyrre (MtrKr.tx) uo.uenefi

QGSjet, oruocr4TeJrbHo paclpeAenenr,rr no xF (cnerrprr BTopIltIHbD( rlacrl'Iq B MoAeJLux

peKogcrpyKrlrru IIIAJI). Bosrrroxno, 6rrno 6rr npanulbHo BKJIrotIrITb B MoAeJMpoBaHI{e I'I

alaJrvrgB T.rr. ((xecrKr,re) MoAeJru, He ofpaHratlvlBancb pa3nIlqHbIM]I pen]r3aM]r QGSjet.

3. O,qHa ras Uenefi Ar,rcceprarlrdogHoro r4ccneAoBanla.s cocrol,IT n paspa6orKe MeroAa oIIeIrKrI

MaccoBoro qlrcJra [epBr4qHoro s.Epa. BoguoNHo, 6rrto 6rr upanwnHo BKJIIoqrrb B

Alrcceprarluro rpasur< 3aBr.{cr4Mocr}r, HalpLIMep, BoccraHoBJIeHHoro no ron(lrnrypaunu

(fpoura rroroKa MrooHoB 3HarreHr4fl ln(A) or oHeprur, coruIacno pe3yJlbraraM

MOAenLIpoBaHus-.

flepeuuc:reHHbre 3aMeqaHlr.fl Hoc-flT peKoMelrlarenrmd xapalcTep s' He Morfr

cyrqecrBeggo rroBJrr{rrb Ha rloJroxlarenbuylo oIIeHKy [peAcraBnermofi Ar'Icceprarpu.

Pesylparrr, rroJrfre6Hbre B Ar{ccepraql,Iu, Moryr 6rrrr qcuoilb3oBitnbl B oprantr3zlJu'LtD(

PAH (OI4AH,VTflVI), araKxe e Mfy na. M- B. Jlouonocona
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