OT3bIB HAYYHOT'O PYKOBOJHUTEJLA
o patdore XKakpimbeka Typranosuua CaabikoBa HaX AHCCEPTALMEH
«DKCIIepHMEHTANBHBIE HCCIIEA0BAHHS HA 0CHOBE METOIHKH TPEKOBBIX
JeTeKTOPOB B (PM3HKe 3JIEMEHTAPHBLIX YaCTHID NPEICTABIEHHYIO K 3aLIHTe Ha
COMCKAHMe YUeHOH CTeNeHN KanauaaTa GU3NKO-MaTeMaTHYeCKHX HaYK M0
cnenuanbHocTH 1.3.2 «IIpuGopel U MeTOAbI IKCIIEPUMEHTAJIBHON PUIUKIY

CansikoB Kakeimbex Typnanosuu B 2021 romy 3akOHYMI MAarucTpaTtypy
HaioHaIbHOTO MCCIEN0BATENBCKOr0 TexHonornyeckoro yuusepcurera «MHUCuC» n
HOCTYIWI B acnupanTypy HaumonansHoro MccienosaTenbckoro TexXHONOHYECKOTo
Yuusepcurera MUCHUC ouHOM ¢opMbl obyueHus kadempsl MOITYNPOBOAHHKOBOH
3TEKTPOHHKH W (PU3HKH [OJTyTPOBOAHHKOB; 66Ul mpukoMaHauposaH k JIOU OUAH nust
BBITIOJIHEHNMS PabOT MO TeMe NUCCEPTALMOHHOr0 HCCIEeN0BAHMA. 38 BPEMS BBIITOIHEHHA
HAayqHOH paboThl TMOKa3aJl BLICOKMH YPOBEHb TEOPETHYECKOH ITOATOTOBKH U
MPAKTHYECKUX 3HAHMH I10 TEME MCCIICHOBAHUS, YCIELIHO CHal BCE KaHIMIATCKHUE
3K3aMEHBI.

Bo spems paborer Hax auccepranued JKakpimbex MHOro pas CTaXHMpOBajICs B
Esponeiickom Ilentpe Snepusix Mccnenosanuit (IIEPH, JKenesa, Illseiinapus) u B
Vuusepcutere uM. ®pepepuko II (Heamome, Mramus). Taioke 3a BpeMsa o0yueHus
YKakpim6ex TypraHOBHY HEOJZHOKPATHO Y4aCTBOBAJ B MEXKAYHAPOIAHEIX COBELIAHUIX TI0
TeMaTHKe TpeKOBLIX JeTekTopoB (9kcnepuMenTsl SND@LHC u SHiP) u xondepenusx,
TTOCBAILIEHHBIX (PHU3HUKE BHICOKHMX SHEPIHI M TPEKOBBIM JETEKTOpaM AAEPHO-(PUIHIECKHX
9KCIIEPUMEHTOB.

Jluccepraims MOCBAIIEHA aKTyaJbHOH TEMATHKE — HCCIENOBAHHAM IO (QHU3HKE
57€MEHTAPHLIX YaCTHI[ U (DU3UKE BBICOKMX DHEPIMH HA OCHOBE TPEKOBOH METOIMKH.
TpeKoBEIE HETEKTOPBI IIUPOKO IPUMEHSIOTCS B IACPHO-(U3NYECKHX DYHIaMEHTAIbHBIX
M TNPUKIAJHBIX HCCIICHOBAHUAK, CIIOCOOCTBYS MOHUMAHMIO CTPYKTYpbl ¥ CBOHCTB
MATEPHH - [P M3YHEHMH TIPUPOILI YACTHI KOCMHYECKOrO TPOHCXONKIAEHHUS, (QH3HKH
CBEPXTSIKEIIBIX 3JIEMEHTOB, UL MIOOHOIPa(DUH KPYIHBIX IIPHPOIHBIX H IIPOMBILIICHHBIX
06nexToB W jp, IIpeMMyIIecTBOM METOAMKU SBJISETCS HArJIAJHOCTh DE3YJILTATOB,
BO3MOKHOCTL BOCCTAHOBJICHHS TPAEKTOPHH, BEPLIMH B3aMMOIEHCTBHS K TOYEK pacraza

YACTHIL C TOYHOCTBIO [0 HECKOJBKMX MUKpOH. Creunduueckne 0CoOCHHOCTH



PasJIMYIHBIX 9KCIEPHMEHTOB, TPEOYIOIE OPHUTHHANBHBIX PEIICHHH IPH MX [TOCTAHOBKE,
00paboTKe M MHTEPIPETALMH [aHHBIX, O0OECNEYHBAIOT MYJIBTHIMCUHILIAHAPHOE
pa3BUTHE  TEMAaTHKH.  OBONIOLMIO  TPEKOBOM  METOAMKH, I[IOMHMO  3aJad
3KCTIEPHMEHTAIBHON (QU3HUKH, OTIPEAEIIIOT MPOoOIeMbl HHHOBAIIMOHHBIX TEXHOJIOTHH U
CO3[1aHMs HOBBIX MaTEPUAaNOB.

TpexoBas MeTomHKa HaXOAUT CBOE NMPUMEHEHHE B CAMOM LIMPOKOM IHATA30HE
HCCICNIOBAHMM, OT PErHCTPallMM  3JEMEHTapHBIX YAaCTHIl [0  HCCIeNOBaHMS
CBEPXTSKENBIX SALEP, YTO MPEANOJaraeT WHAMBHAYAIbHBIA IIOAXOJ K IIOCTAaHOBKE
SKCIEPUMEHTOB, 00paboTke M aHamusy gaHHbIX. OOHHM M3 OCHOBHBIX NMPEHMYILECTB
TPECKOBOM METOJMKM SBJISIETCS BBICOKOE TMPOCTPAHCTBEHHOE paspelleHHe H, Kak
CIICACTBHE, BO3MOXHOCTb DPA3NENATh W HACHTU(QHUUPOBaTb TPEKH, BBIXOMALIHE H3
Pa3IMYHBEIX BEPUIMH. PEKOHCTPYKIMSA TpPEKOB M BEpPIIMH SABIAETCS BaKHEHILIEH
COCTaBJIAIOINEH aHaIM3a AAaHHBIX B OKCIEPUMEHTaX Ha YCKOPHTENSX, BKIIOYAIOLIHX
SKCHEPUMEHTEl C (UKCHPOBAHHOH MHMIICHBIO, HECHTPHUHHBIC , OKCIICPUMEHTBI, TIE
JETEKTOD ONHOBPEMEHHO SBJAETCA MHUINCHBIO. MHTErpansHbIE TPEKOBBIE JETEKTOPBI
(smepHas SMyJIbCHUS, CTEKIA, CIIOJB!, U AP.) HAKAIUIUBAIOT HHHOPMAIIHIO O TPEKAX YaCTHUL
3a BCE BpEMs SKCIIO3HITHU. T2 0COOCHHOCTS SBJIAETCS CYIECTBEHHBIM NPEUMYIIIECTBOM
NpY MaJIbIX [TOTOKAaX PETMCTPHPYEMBIX YacTHL, OZHAKO MPHBOAUT K 3HAYUTEHLHBIM
TPYQHOCTSIM IIpH 00paboTKe ¥ aHAJIN3€ SKCIIEPUMEHTOB ¢ OOJIBILION MIOTHOCTIO YaCTHII,
HAIpUMED, Ha YCKOPUTEILIX.

B xonme wccnegopanmy JKakeinbex 3aHuMancs pa3pabOTKOM  METOIUKH
PETHCTPALMU OCKOJIKOB CHHTE3UPOBAHHBIX Ha YCKOPUTENE TSKENBIX ANEP B HOBBIX IJIs
ajepHOi (Qu3uKky MaTepHalax - (QochaTHRIX CTEKIaX M MHOTHX IPYIHX, aKTUBHO
pa3sBUBAN M BHEJIPSUT HHHOBALIMOHHYIO TEXHOJOTHIO MIOOHOIpa(UH KPYIHBIX 0OLEKTOB,
YCIIEIIHO OCBAUBAT METOAUKY PAaOOTh! Ha BBICOKOTEXHOJIOIHYHBIX ABTOMATH3NPOBAHHBIX
ONTHYECKMX MHMKPOCKOIIHBIX KOMIUIEKCax, H3yyal U 9QGOEKTHBHO [PUMEHSII
COBPEMEHHBIE aJITOPUTMBI " MEeTO/(b! 00BbEKTHO-OPHEHTHPOBAHHOTO
NPOrpaMMHPOBAHUS, BBIIOJIHAT H3MEPEHHs XapaKTEPUCTHK TPEKOB THKEIBIX WOHOB B
docdaTapix crewiax, 3aHMMancs cOOpKOH M yCTAHOBKOH SAEPHO-3MYNBCHOHHBIX
JIETEKTOPOB HA 9KCIO3MUMIO B MIOOHOIPapHYECKHX OIKCICPUMEHTAX, CKAHMPOBAJI

3MyJILCHOHHBIC IUTACTHHBI IOCIE 06Iyuenns B LepHoBckoM axcniepumente SND@LHC



1l B TIOJIEBBIX YCIAOBHSIX MIOOHOTpadHUECKUX H3MEPEHHH, BBIIOHA (QU3HYECKUM aHaIu3
MOJAyYeHHbIX HaHHBIX. CTOMT OTMETHTb, 4YTO 00paboTKa HaHHBIX WHTETPalbHBIX
TPEKOBEIX JIETEKTOPOB OCHOBaHA Ha aHAIM3e M300paXEHHH, MONYIaeMBIX C MOMOLIBIO
ABTOMATH3MPOBAHHBIX ONTHYECKHX MHKPOCKOTIOB, TPOrPAMMHOE 00eCTIeYeHHE KOTOPBIX
MOXeT OBITh aJalTUPOBAaHO [UIg paboTel CO BCEMH H3BECTHBIMH JETEKTOpAaMH
MHTETpAIBHOro THIa. OIHUM H3 BaKHEHIIMX PEe3yJbTaToOB JHCCEPTALNHOHHON PaboTh!
XKaxpimbexka crana ycmemrHas MOJEpHH3alMsA anapaTHOro M IIPOrpaMMHOTO
ofecrieyenus CKaHHPYIOLEro Mukpockona kommiekca [IABUKOM mis obecriedenus
BBICOKOTEXHOJIOTHYHON 00pabOTKH U aHANN3a JAHHBIX TPEKOBBIX AETEKTOPOB (AACPHOH
porosmynecun U ¢GochaTHBIX CTEKON) NPH pealu3aluy IKCICPUMEHTAIBHBIX
MCCIIEN0BAHUM B QHU3UKE 3NIEMEHTapHBIX YaCTHLI.

K nro6oit mocraBieHHOM 3amaye — Oyap TO MeToguyeckas pabora Mo BEIOOpY
TPaBAIIEro pacTBOpa JUIA TBEPAOTENBHBIX NETEKTOPOB, WJIM DEUIEHHE CIIOXKHOH
(QHu3MYecKoll 3aJauMl BOCCTAHOBJEHHS C IOMOLIBIO MIOOHOrpa(u4eckod METOMHMKH
CKDBITOY BHYTpPEHHEH CTPYKTYPHI KPYITHOrO 06BEKTa — OTHOCHTCS B BBICLICH CTEIECHH
BHMMATEJIFHO M TBOPYECKHU. 32 BpeMs pabOThI B IPYIIIE NPOAEMOHCTPHPOBATI OTIHIHOC
sHaHHe (DM3MKH BHICOKMX JHEPruii, CBOGOIHOE BJaJeHHE METOAaMM CTAaTHCTHYECKOH
06paboTky MH(GOPMAIHH U CAMBIMH COBPEMEHHBIMH CPENCTBAMH IIPOIPAMMHUPOBAHHU.
TaIaHT/IHB, SPyAUPOBaH, 10GPOCOBECTEH, TPYNOIIO0HB, CAMOCTOATEIEH U HACTONYUB B
NOWCKE pelleHHs 3afad JE000H CIIOXHOCTH, IOCTABICHHBIX B XOJAE BBHINOJIHEHUI
9KCIIEPUMEHTAIBHBIX IPOEKTOB.

Taxum obpasom, st ouenusaro JK.T.CaneikoBa Kak BEICOKOTIIPO(PECCHUOHANBEHOI0
husMKa-HCcneoBaTeNs ¢ MHPOKUM CIEKTPOM HAYYHBIX HHTCPECOB. On sBnsgercs
c0aBTOPOM 25 paboT, U3 HUX IO TEME QHCCepTalny Ory6IHKOBAHO 5 Hay4HBIX paboT,
BCE CTAThbH B HAYYHBIX JKYpHAIAaX W M3JaHUAX, KOTOPbIE BKIIOYECHE! B MEPCHCHB
POCCHHACKHX PELEH3UPYEMBIX HAYYHBIX YPHAIOB M U3NAHUN Ui OIyOIMKOBAHUS
OCHOBHBIX HAYUHBIX PE3yJIbTATOB JUCCEPTALHH.

Jluccepraimst  «OKCIEPHUMEHTATBHBIC HCCICHOBAHMA HA OCHOBE METOIHMKI
TPEKOBBIX JETEKTOPOB B GHU3HKE SNIEMEHTAPHBIX TACTHID) XK. T.CanpixoBa OTBEYAET BCEM

npexsasisemsiM BAK TpeboBanusim, a ee aBTOp 3aCIy>XHBAET NPUCYXKACHHA YUEHOH



CTeneHH KaHauaaTa GU3HKO-MaTEMAaTHYECKUX HayK no crneuransHocTH 1.3.2 — [Ipubops
¥ METO[bl 3KCIIEPUMEHTANBHON QH3HKH.
HayyHbl1it pyKOBOOUTEND, BK.T.H.C., 1.§-.M.H.

Haranbs 'ennanseBHa [Tonyxuna

r.

IToanuce 3aBepsto

R
. o DD a, S
S onehS O30, S

[TomotHmK
IMPEKTOopa



