OT3bIB O®UINAJIBHOT'O OIIIIOHEHTA
Ha auccepTanuo Pycrtam3ona As3zam Pycram

«Pa3BpuTHE METOI0B OIPCACIICHUA TapaMETPOB HCpBH‘IHOﬁ YaCTHIIBI HIKPOKOTO aTMOC(i)CpHOI‘O
JIMBHS 110 JaHHBIM IETCKTOPOB 3apPsSAKCHHBIX YaCTHUIl BBICOKOTOPHBIX YCTAHOBOKY,

IIPEICTABICHHYIO Ha COUCKAHUE YUEHOH CTeleHn Kanauaara Gu3nKo-MaTeMaTHIeCKUX HayK
o cueruansgocTy 01.04.00 — dusuka

(01.04.01 — «ITpuGOpPEI ¥ METOIBI SKCIIEPUMEHTATHHON (DU3UKI)

HAVYYHAS OBJIACTD IMCCEPTAITMOHHOI'O UCCJIIEJOBAHMA

Jluccepranus MOCBAIICHA UCCIEIOBAaHHIO MapaMeTPOB IMHPOKUX aTMOCGHEPHBIX JTHBHEU
(IITAJI) B nmama3oHe 3HEPTrUi MEPBUYHBIX YaCTHI 10" — 10" 5B Ha BbIcOTe HAGMIONCHHS
4250 M H.y.M. W, B YaCTHOCTH, OIICHKE MaCCOBOTO COCTaBa NEPBHYHOIO KOCMHUYECKOTO
U3ITyYeHHUS.

Jlns permeHuss MaHHOM 3a7aud aBTOPOM TIPOAHATH3WPOBAHBI M MPEIIONKEHBI IS
SKCIIEpUMEHTANIBHOTO U3y4eHus napameTpsl [ITAJ], 9yBCcTBHTEIBHBIE K THITY IEPBUYHOIO SIpa U
obnanaromnue ciaaboit MOJIETBPHON 3aBHCHMOCTHIO. BriotHe 000CHOBaHHO K JIaHHBIM MapamMeTpam
aBTOpPOM OTHECEHBI YIUIBI MPHUXOJa W XapakTepHcTHkH Mi00HOB B IITAJI, ocHOBBEIBasCh Ha
KOTOPBIX aBTOPOM IIPEAJIOKECHBI METObI H3Y4eHHS H CMOACIHPOBAaHb] YIJIOBBIE PACIPENCICHUS
SIIEpHO-aKTUBHOHN KOMIIOHEHTHI [ITAJL.

MopenpHasi 3aBUCHUMOCTH OILIEHEHHOTO MacCOBOTO COCTaBa OT OSKCIEPHUMEHTAIBHO
monydeHHbIXx mapameTpoB IIIAJl MuHHMEH3EpOBaHa B pa3palOTaHHOM aBTOPOM METOJE,
OCHOBaHHOM Ha MacIITa0HO-WHBAPHAHTHEIX MPH3HAKaX HWHTETPAIBHBIX PErHCTPUPYEMBIX
napameTtpoB [ITAJL OueBHIHBLE BKIAX aBTopa COCTOHT B pa3paboTKe MAHHOTO METOona,
OCHOBAHHOTO Ha W3yUEHHH YTJIOBOH CTPYKTYphl MI00HHOTO ¢poHTa IIIAJI M mo3BOISIONIETO
OIICHUTh MacCOBBEIA cOcTaB mepBHYHOrO Kocmudeckoro mamydenus (IIKW) mo mapamerpam co
3HAYUTENBbHBIMU QIyKTyaIlHusIMH.

Taxoke BRICOKYIO HayYHYIO 3HAUAMOCTE BBITIOJTHEHHBIX aBTOPOM HCCIIEIOBAHUM MPUIaET
TO, YTO MOJEIHMPOBaHHE BBIIOJTHEHO IS YCIOBHI BBICOKOIOPBS, a HMMEHHO THOPHIHOTO
skcnepumenTa [lamup-XXI, peanuzaius KOTOPOTO MOXKET [TO3BOJIUTH MOIYYUTh HOBBIE HAyUHBIE
pe3ynbTaTtel. B 4YacTHOCTH, aBTOPOM IPEUIOKEHBI PEKOMEHIAIMH [0 ONTHMAIBHOU
KOH(UTYpanuu NETEKTOPOB | ILIOMIAIH SKCIIEPUMEHTATEHON YCTaHOBKH.

CTPYKTYPA IUCCEPTALIU

Huccepranmusa COCTOMT W3 BBENEHHS, TPEX IJ1aB, BBIBOAOB H CIHCKAa JIUTEpaTypEHI,
ooremMoM 143 crpanurel Tekcra. CTpykTypa, comepkaHue U OQOPMIICHHE TUCCEepPTAIlHH
COOTBETCTBYET TpeboBaHUsIM, IiperssiBiasieMbiM BAK k n1uccepTalinOHHBIM HCCIIEOBAHUSM.

Bo BBemeHuu aBTOpoM CcOhOPMYTHPOBAHBI aKTyalbHOCTH HPOOIEMBI, LETH U 3aaadd
JVICCEPTAIIMIOHHOTO MCCIEAOBaHNUs, HaydHas HOBH3HA U MPAKTUUYECKasl 3HAYNMOCTD [TOJIyYeHHBIX
pe3yJIbTaTOB, a TAaKXe IOJ0XKEHHs, BEIHOCHMBIE Ha 3almuTy. lIpuBeneH COHMCOK cTaTed u




KOHpepeHIHi, TIJe aBTOpOM IJHYHO M[PEACTaBlISHBl pe3yabTaThl AHUCCEPTAllMOHHOTO
HCCIICIOBAHHS.

B I'maBe | BeImoOnAHEH 0030p 3KCIEPHMEHTATHHBIX YCTAaHOBOK, DEATH3YIOMIMX METO]
[ITAJL IIpoanamu3upoBaHEI MPOOIEMBI, OTHOCSIIHECS K ONeHKe MaccoBoro cocrtara IIKU mpu
[13B-x sHeprusx MepBHYHBIX SIEp, U CBS3aHHBIE, B YaCTHOCTH. ¢ QIyKTyallWssMH [1apaMeTpoB
IITAJL, BeibopoM moxenu IITAJI u apyrumu acnektamu. ABTOpOM MOKa3aHO BBICOKOE HAyYHOE
3HAYECHHE BBICOKOTOPHBIX CTaHIWMM /ist u3ydenus [ITAJ] 86mm3n MakcuMyMa pa3BUTHS KacKaa.

['maBa 2 mocCBsAIleHa MOJETUPOBAHWIO C MPHMEHSHHEM [POrPAMMHOIO IaKeTa
CORSIKA, ¢ menpro HM3y4eHUs] BO3MOXKHOCTEH moiaydeHHs MmaccoBoro cocrtasa [IKUW mpu
W3Y4aeMBIX JHEpPIrUsX IEpPBHYHBIX YACTHI] U TIJIyOMHE artMocdepsl 3KCHEPUMEHTAIBHOMN
ycTaHOBKM. [IpuBeneHBl ONTHMaibHAs KOHGUIypallds H MOPOTH cpadaThIBaHWS ITYHKTOB
peructpanuu. [Ipenioxen MeTo1 BOCCTaHOBIIEHN KOOpAWHAT | YI710B npuxoaa ocu [ITAJL

ABTOpOM  00OCHOBaHO  TNpPHMEHEHHE TAaKOTO  MapamMerpa, Kak  KOJIHYEeCTBO
peructpupyemsix udactun, B auanazoHe or 40 mo 100m ot ocum IIIAJIL, xak MHHHUMAIBHO
MIOIBEPKEHHOT0 (GIyKTyalusiM M MaKCHUMaJIbHO UYBCTBUTEIHHOTO K JHEPIHHM IEPBHIHON
gacTulbl. Pa3paboTaHHBIM aBTOPOM METOJ MOJEIBHO MAI03aBHCHM U  OOecIednBaeT
[IPUEMIIEMYIO TOYHOCTh BOCCTAHOBJICHUSI SHEPTUU NEPBUYHOM YACTHUIIBL, YTO IPOAHATA3APOBAHO
MOJIEIUPOBAaHHEM.

B I'maBe 3 aBTOpOM IpensiokeH M 0OOCHOBAH METOH OIEHKH MaccoBoro cocrasa ITKI,
OCHOBAHHBIN Ha aHaIU3€ (POPMBI YITIOBOTO paclpeeNieHus IIOTOKOB MIOOHOB. [1oka3ana crabas
3aBHCHUMOCTEh Pa3pabOTaHHOTO METONa OT MOJETH SACPHBIX B3AUMOACHUCTBHM IPOTPaMMHOIO
maketa CORSIKA.

ABTOpOM [OKa3aHO, 4YTO VIJOBas CTPyKTypa GpOHTa @OTOKa MIOOHOB HECeT
uHpOpManmio o MaccoBoMm coctaBe [IKWM, sBissch WHBapHAHTOM OTHOCHTEIBHO MOICITH
SIIEPHBIX B3aUMOJEHCTBHAMN.

B 3axmoyeHnH aBTOp NEpEeYHCIsieT OCHOBHBIE HAYYHBIE Pe3YIbTaThl Pa0OTHI.

PE3VJIbTATBI JUCCEPTAITMOHHOI'O UCCJIEJOBAHNM A

Ilepexons x oOmed OLIEHKE pe3yJabTaTOB AHCCEpTalldd, HEOOXOIWMO OTMETHTh
000CHOBAaHHOCTh NOJXOJa aBTOpa K PEIISHWIO IMOCTABICHHBIX 3amad. [IpoIeMOHCTPHPOBAHO
COIJIaCHe€ HAy4HBIX pE3yJIbTaTOB, IIOIYYEHHBIX aBTOPOM, C SKCICPUMEHTAIBHBIMHU JaHHBIMH, a
TaKXe C JaHHBIMHU, [1I0JyYE€HHBIMH IPYTAMH HAYYHBIMU METOIaMH.

ITommmo HOJIO)KCHPIfI, BBIHOCHUMBIX AUCCCPTAaHTOM Ha  3alIuTy, OMIIOHCHTY
IPEACTaBIAIOTCA CICAYIOIIUE IOJOXHUTCIIBHBIC PE3YJIbTAThI JUCCEPTALIMOHHOI'O HMCCICOOBAHUS
KakK HCCOMHCHHAas Hay4YHas ICHHOCTh:

1. MogenupoBaHre BBIIOJIHEHO aBTOPOM [UIS YCIIOBHM BBICOKOTOPBS, TIE€ BO3MOXKHO
npuMeHeHne He Toinpko meroxa IITAJL, Ho u meroma POK, o dem aBTOp ymoOMHHAaeT.
PazpaboTka s5KCepHMEHTAIBHBIX YCTAHOBOK HA OCHOBE JIAHHBIX IBYX METO/IOB ITO3BOJIHT
M3y4aTh COINOCTABICHHBIE COOBITHS, YTO DPACIIHPUT HAYYHYIO 00JIaCTh IOJYYCHHBIX
aBTOPOM pe3yJIbTaTOB Ha coObITHS B cTBONax ITAJL




2. Ilepexoa OT MOIMHOCTH JHBHS K SHEPIUM IEPBUYHOH YaCTHLBI IPEACTaBIACT coboit
BeCbMa CIIOKHYIO 3aj1ady, KOTOPYIO PasIHyYHBIC 3KCIEPHMEHTBI PEINAIOT N0-pa3sHOMY.
ABTOpOM TIPEUIOKEH ONWH M3 BapUAHTOB pEIICHHS TIEpexofa OT KOIMIeCTBa
3apSKEHHBIX YACTHII, B KOJIBIE C YCTAHOBICHHBIMH PajlAyCaMHy, K SHCPTHH. BozmoxHoO,
OBUTO GBI IIeTecO00pasHO MPUMEHHUTH MONYYEHHBIA aBTOPOM METOJ OICHKH SHEPIHH K

3KCIIEpUMCHTAJIBHBIM JaHHBIM JpYyTHUX YCTaHOBOK.

Bce HayuHEIE MOJOXEHUS W OCHOBHBIE PE3YJIBTATHI AUCCEPTALIMOHHOTO HCCICAOBAHMA
aBTOPOM CBOEBPEMEHHO OIyOIMKOBAHEI B XKypHanax mepedrs BAK i 110710%KeHbI Ha HayqHBIX
KoH(epeHImsX. TEeKCT MUCCEPTAalMM W3TI0XKCH TIPaMOTHO K JIOTHYHO. Astopedepar u
yGIHKAI|H} [0 TeME IUCCEPTAIHA OTPAKar0T OCHOBHOE CONEPKAHNE IUCCePTaHH. OcHOBHBIE
pe3yNbTaThl JUCCEPTALMOHHOTO HCCIENOBAHNs SBISIOTCH OPHTHHAIBHBIMH M IOMy4CHHBIMA
BIIEPBHIE.

CyInecTBEHHbIX 3aMECHaHMH 10 TEKCTy [HCCSPTalliM, BIMSIOMNX Ha o0tIyro
[OJIOKHUTEIBHYIO OICHKY JHCCEPTAIIHOHHOTO MCCIICI0BAH S, Y ONNOHCHTA HET.

Tlo 3aMeuaHUsSIM OTMEUY CIICIYIOIIHUE:

1. JluccepTalMOHHOE HCCIEIOBAHKME BBIIOJHEHO B PaMKaxX MPOCKTa [Mamup-XXI. OxHako
JIAaHHOMY IPOEKTY B TEKCTE IUCCEPTAlUK y/IeICHO HEA0CTaTOMHO BHUMAHHU, U HE BCCIIa
IPOCTO TIOHATb, YTO MOJETHPOBAHME ¥ pacyeThl BBIIONHEHBI aBTOPOM  JUIA
KOH(HUrypalyu JaHHOH SKCIIEPUMEHTATBHON YCTaHOBKH.

2. Asropom wucmons3oBaH makeT CORSIKA mis MOASTHPOBAHWS MPOXOXKACHHA MIAJI
uepe3 arMocepy. OXHAKO OCHOBHOW aKUCHT CHENaH Ha TPYNIE «MSTKHX) Moenen
QGSjet, oTHOCHTENBHO pacipeneneHns Mo XF (CIeKTPbl BTOPHYHBIX JaCTHIl B MOJCIAX
pexoncTpykiuu IIIAJT). Bo3MoxHO, 66110 OBI IPAaBHIBHO BKJIFOYUTE B MOJCTHPOBAHKE U
AHAIA3 B T.9. KECTKHE» MOJIENH, He OrpaHHdMBasch pasnmuaueMy pemuszamu QGSjet.

3. OnHa U3 1eneil IUCCepPTANHOHHOTO HCCIIEIOBAHMS COCTOUT B pa3paboTKe METO/Ia OLCHKH
MaccOBOTO UHCIA MEPBHYHOTO sapa. Bo3MOXHO, OBUIO OBl NMPaBHIBHO BKIIOYHTE B
JuccepTanyio rpadyuK 3aBHCHMOCTH, HAPUMEP, BOCCTAHOBICHHOTO IO KOHGHUTypauu
dpoHTa MOTOKA MIOOHOB 3HadeHHs In(A) OT OSHEPrHH, COTJACHO PpesyJbTaTam
MOJIETUPOBAHHUS.

HepeqncneHHLIe 3aM€4aHHud HOCAT peKOMCHI[aTeJ'ILHBﬂ XapakKTep H HE MOIYI
CYLIECTBECHHO IIOBIMATH Ha IIOJIOJKUTCIIBHYIO OLICHKY HpeI[CTaBJ'IeHHOfI JACCECPTAIlHH.

Pe3ymbTaThl, MOJMyYeHHbIe B JHCCEPTAIMH, MOTYT OBITh HCIOIB30BaHbI B OPraHH3ALMAX
PAH (®UAH, USIN), a Takxe B MI'Y um. M. B. JlomoHOCOBa.



3AKJIIOYEHHUE

[IpencTaBieHHas AMCCEPTAlHs YIOBICTBOPSET BCeM TPeOOBAHHAM, YCTaHOBIICHHBIM
[lonoxeHHeM O IMPHCYXKICHHH Yd9eHBIX cTemeHeil, a Taxke IlacmopTy HOMEHKIATYpPEL
cnenuansHocTeit BAK npu [Ipesuaerte Pecriy0muku Ta/DKUKHCTaH N0 CIEIAATBHOCTH 01.04.01
- TIpu6opbl W METOXBI SKCIEPHMEHTATbHOH (H3HKH, a €€ aBTOp Pycram3on Am3am Pycram
6e3yCIIOBHO 3aCiy)KHBaeT MPHCYX/ICHHS YUCHOH CTEICHH KaHIHIaTa (H3NKO-MaTEMATHYECKHUX
Hayk no cnenwareHOocTH 01.04.00 — Ou3kka (01.04.01 — «IIpuGopel © METOIBI
SKCIIEPHMEHTATBHOH QU3UKHY).

OT3BIB COCTABHUII:

kaHj. Gus.-mar. Hayk [IaroBckuii Cepredt EBrenpeBrY
BEICOKOKBaTMGUIIHPOBAHHBIN HAYUHEIH COTPYAHUK

JIa6opatopuu acTpodH3UKH KOCMHYECKHX JIydei

OtneneHus sSAepHOM GU3UKA U ACTPODU3UKU

®eepanbHOro roCyIapCTBEHHOTO OXOKETHOTO YUPEKICHHS HAyKA
dusnueckoro uacTutyTa uM. [1. H. JleGenesa

Poccuiickoi akageMuu HayK

ten.: (977) 802-52-56
e-mail: s.e.pyatovsky@lebedev.ru
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