OT35bIB HAYYHOI'O PYKOBOJUTEJIA
o pa6ore XKakpinbexa Typaanosuuya CaabikoBa HaJ [uccepTanMei
«JKCcnepuMeHTAIbHBIE HCCIeJ0BAHMS HA 0CHOBE METOMKH TPEKOBBIX
[IeTEeKTOPOB B (pM3HKeE 3JIEMEHTAPHEIX YACTHI MPEICTABJIEHHYIO K 3al[UTe Ha
COMCKAHHE YYeHOI cTeneH! KanaIuaaTa Gu3nKo-MaTeMaTHYECKUX HAYK IO
cnenuanbHocTH 1.3.2 «IIpuGopsl 1 MeTOAbI IKCIEPUMEHTAIbHOM QUMK

CampixoB Xakwembex Typnanosuy B 2021 roay 3akOHYHJI MarucTpatypy
HauuoHaIbHOrO MCCIEN0BATENBCKOr0 TeXHOIornyeckoro ynusepcurera «MUCuC» u
nocTynmuwi1 B acnupanTypy HarmonamsHoro HMccmemoBaTenbckoro TeXHOIOrHYECKOTo
Vuusepcurera MUCHC ounoit ¢opmsl oOydeHus kadeapsl MOTYIPOBOXHUKOBOH
3JIEKTPOHHUKH ¥ GU3HKH MOJIyTIPOBOJHMKOB; O MpukoManauposaH k JIOY OUAH ans
BBITMIOJTHEHHS paboT Mo TeMe AUCCEPTALHOHHOTO HCCIeN0BaHHs. 3a BpEMS BBITOTHEHHA
HayJHOH paboThl TOKa3al BBICOKMH YpOBEHb TEOPETHYECKOH IIOArOTOBKH H
MPaKTHYECKUX 3HAHMH MO TEME HCCIIEHOBaHUA, YCIELIHO CAal BCE KaHIHUIATCKHE
IK32MEHBI.

Bo Bpems pabGotsl Hax auccepranued JKaxslmOexk MHOro pa3 CTaXHpOBajCs B
Esponeiickom Llentpe Snepubix Hccnemosanuii (IIEPH, JKenesa, Illseiinapus) u B
Vuusepcurere uMm. ®Openepuko II (Heamons, Mramus). Taxke 3a BpeMs oOydeHus
Xakpmbex TypraHOBHY HEOJHOKPATHO y4aCTBOBAI B MEXKAYHAPOIHBIX COBEIIaHHAX T10
TeMaTHKe TPEKOBBIX eTekTopoB (3xcnepumenTel SND@LHC u SHiP) u xonbepennmsx,
IIOCBAIIEHHBIX (PU3HKE BRICOKHX SHEPTUH U TPEKOBBIM IETEKTOPaM AAEPHO-(DHU3UIECKIX
IKCIICPUMEHTOB.

JluccepTanys MOCBAIICHA aKTyalbHOH TEMAaTHKE — HCCIENOBaHHAM IO (QH3UKE
3JIEMEHTapHBIX YACTHI[ ¥ (U3MKe BBICOKMX DHEPIrHH Ha OCHOBE TPEKOBOM METOIMKH.
TpekoBble AE€TEKTOPhI IIHPOKO MPUMEHSIOTCS B AEPHO-(PU3UUECKUX QYHIAMEHTaTBHBIX
M TPHUKIAJHBIX HCCIIEJOBAHUAK, CIIOCOOCTBYS NMOHMMAHHI) CTPYKTYpPhl M CBOHCTB
MaTEpUH - NPH HM3YYEHHH NPUPOABI YACTHL KOCMHYECKOrO MPOUCXOXKACHUS, (DPUIMKH
CBEPXTKEIIBIX 3JIEMEHTOB, I MEOOHOIpa() My KpyITHBIX IPUPOAHBIX M IIPOMBIIIIEHHBIX
o0bekToB M Ap. IlperMMymiecTBOM METOAMKH SBIAETCA HAIIAAHOCTH PE3YIILTATOB,
BO3MOXHOCTb BOCCTAHOBJIEHHS TPAeKTOPHUH, BEPIIMH B3aMMOJEHCTBHA U TOYEK pacnajaa

YaCTHL C TOYHOCTHIO JIO HEeCKONBKMX MHKpoH. Creuupuyeckue 0coOeHHOCTH



PasIMYHBIX SKCTIEPIMEHTOB, TPeOyIOIe OPUTHHAILHEIX PEIIeH I TIPU X TIOCTaHOBKE,
00pabOTKe ¥ MHTEPNPETAUMH NAHHBIX, O0GECHEYMBAIOT MYNBTHAMCLUMILIMHAPHOE
pasBUTHE  TEMaTHKH., OBOMIOLMI0  TPEKOBOM  METOOMKHM, IIOMHMO  33ajay
3KCTIEPUMEHTANBLHONH (GH3MKH, onmpenensiorT npobieMsl HHHOBAIMOHHBIX TEXHOIOTHI U
CO3JaHMsA HOBEIX MaTEPHaNOB.

TpexoBasa MeToayKa HAXOOUT CBOE MPMMEHEHHE B CaMOM LIMPOKOM AHANa3oHe
MCCIEIOBaHMH, OT pEruCTPalMH O3JE€MEHTApHBIX YacTHI JJO0 HCCIel0BaHHA
CBEPXTSDKENBIX ANEP, YTO IpEeArNoNaraeT HMHAMBMAYAIbHEIA IOAXON K MOCTAHOBKE
3KCNEPUMEHTOB, 00paboTke M aHanu3y AaHHHIX. OJHUM H3 OCHOBHBIX IPEHMYLIECTB
TPEKOBOM METOAMKM SBJISIETCS BLICOKOE MPOCTPAHCTBEHHOE pa3spelieHHe H, Kak
CJICACTBHE, BO3MOMKHOCTb DPa3NeNATh M HACHTHPHUUHPOBATh TPEKH, BHIXOIAIIHE H3
PasIMYHBIX BEPIIMH. PEKOHCTPYKIMA TPEKOB M BEpPLIMH ABJIAETCA BaXKHEHIIEH
COCTaBJISIOIIEH aHAIM3a JaHHBIX B OKCIIEPUMEHTaX Ha YCKOPHTENAX, BKIHOYAIOUIHX
3KCIICPUMEHTEl ¢ (GHUKCHPOBAHHOH MHINEHBIO, HEHTPUHHBIE OKCIEPHMMEHTHI, TIJE
AETEKTOP OQHOBPEMEHHO SBJSETCA MMIUEHBIO. MIHTErpanbHBlE TPEKOBBIE AETEKTODBI
(amepHast SMyJIbCHs, CTEKIIA, CIIFOABI, U Ip.) HAKAIUINBAIOT HH(GOPMALHIO O TPEKAX YACTHIL
3a BCE BpEMs 3KCIO3HIIKH. ITa 0COOEHHOCTD SBIIAETCS CYIIECTBEHHBIM IIPEMMYIECTBOM
IpH MaJIbIX NMOTOKaX PETHCTPUPYEMBIX YacTHUL, OJHAKO MPHBOJHUT K 3HAYMUTEILHEIM
TPYJHOCTSM NIpH 00paboTKe ¥ aHAIH3€ 3KCIIEPUMEHTOB C GOJBILOHN IIOTHOCTHIO YaCTHII,
HaIpyuMep, Ha YCKOPHUTEILIX.

B xome wuccnemoBanuii JKakeimbek 3aHuMMancs pa3pal0OTKOH METOAMKH
PErHCTpPallii OCKONKOB CUHTE3MPOBAHHBIX HAa YCKOPUTENE TSHKENBIX AAeP B HOBBIX A
anepHo (Qu3MkM MarepHaiax - (OCHAaTHBIX CTEKNaX M MHOTHX JAPYTHX, AKTHBHO
pa3BUBAJI U BHEAPSAJ MHHOBALMOHHYIO TEXHOJIOTHIO MIOOHOTPa(HH KPYIIHEIX 00BEKTOB,
YCIEIHO OCBaHBajl METOAUKY pabOThl Ha BLICOKOTEXHOJIOTHYHBIX aBTOMATHU3UPOBAHHBIX
ONTHYECKHX MHKPOCKOIHBIX KOMIUIEKCaX, H3y4al © 3(Q(EeKTHBHO NpPHUMEHAN
COBPEMEHHEIE JITOPUTMBI " METO/BI 00BEKTHO-OpHEHTUPOBAHHOTO
NpOrpaMMHPOBaHKS, BHINOIHAIL U3MEPEHHUS XapaKTEPUCTHK TPEKOB TWDKEIBIX MOHOB B
dpocarHpix cTeknax, 3aHMManci cOOPKOH ¥ YCTAaHOBKOH ANEPHO-3MYJILCHOHHBIX
JETEKTOPOB Ha JKCIO3UUMIO B MIOOHOrpaUYeCKMX IKCIIEPUMEHTaX, CKaHHpPOBAall

3MyJIbCHOHHBIE IUIACTUHBI NOC/E 00J1yYeHus: B LIepHOBCKOM 3Kcniepumente SND@LHC



H B TII0JIEBBIX YCJIOBHAX MIOOHOTpaQHYECKUX U3MEPEHHH, BRITOMHSAT QU3HIECKHIA aHATH3
MOJY4Y€HHBIX AaHHBIX. CTOMT OTMETHTh, 4TO 00paboTKa MaHHBIX HHTETPAIBHBIX
TPEKOBBIX JAETEKTOPOB OCHOBAaHA Ha aHANIM3€ M300paXKCHM, MOAYYaEMBIX C MOMOLIBIO
aBTOMaTH3MPOBAHHBIX ONTHYECKUX MUKPOCKOIIOB, IPOrpaMMHOE obecreueHre KOTOPhIX
MOXET OBITh aZanTUPOBAHO MANA pabOTHl CO BCEMHU H3BECTHBIMM JAETEKTOPAMH
MHTErpajabHOro THma. OAHMM M3 Ba)XKHEHINHX Pe3yIbTaTOB AHUCCEPTALMOHHOM paboThI
XKakpimbeka crana ycnemHas MOAEPHHM3alUs allapaTHOTO ¢ MPOTPAMMHOIO
obecrnieuenus CKaHHpYoLero Mukpockona kommiekca IIABUKOM mis obecneyeHus
BBICOKOTEXHOJIOTMYHON 00paboTkM M aHAN3a JaHHBIX TPEKOBBIX HETEKTOPOB (SACPHOH
dorosmynecun M docdaTHBIX CTEKON) NpH peanH3aLMM  IKCIIEPHMEHTAIBHBIX
HCCNIeNOBaHUM B QU3HKE DIIEMEHTAPHEIX YACTHIL.

K mo6oi1 nocraBneHHo# 3amaue — 6yas TO MeToAMYecKas pabora mo BHIGOpY
TPaBAIIEr0 pacTBOpa Ul TBEPAOTENbHBIX HOETEKTOPOB, HJIH pElIEHHE CIO0XKHOH
(u3MYECKOH 3alauM BOCCTAHOBJEHHSA C IIOMOLIBI) MIOOHOrpadMyYEcKOil METOMMKH
CKPBITOM BHYTPEHHEH CTPYKTYpPbl KPYITHOIO O0OBEKTa — OTHOCHTCA B BBICILEH CTEICHU
BHHMATEIBHO H TBOPYECKH. 32 BpeMs paboThl B Ipymie OpOJAeMOHCTPHUPOBAI OTIIMYHOE
3HaHHWEe (U3UKH BBICOKHMX HEPruil, cBOOOJHOE BIaJE€HHE METOAAMH CTATHCTUYECKOM
0bpaboTky HHGOPMAIMK M CAMEIMHM COBPEMEHHBEIMH CPEACTBAMHU IPOIPAMMHPOBaHMS.
TananTiue, 3pyIupoBaH, 1OOPOCOBECTEH, TPYXOIOOMB, CAMOCTOSTENEH U HACTOHYHUE B
NOMCKE pelmeHHsA 3ajgad JH000H CI0XKHOCTH, NOCTABIEHHBIX B XOJE BBHINOJHEHHUS
SKCIIEPUMEHTAILHBIX [IPOEKTOB.

Takum obpazom, s oneHuBaro JK.T.CagslkoBa kak BEICOKONPOGECCHOHANBLHOIO
¢usuKa-uccienoBaTens C IIHPOKUM CIIEKTPOM HAydHBIX HHTepecoB. OH sBigeTcs
COaBTOPOM 25 paboT, M3 HUX II0 TEME AUCCEPTAlMU OMyONIMKOBAHO 5 Hay4YHHIX padoT,
BCC CTaTbM B HAy4YHBIX JXypHalaX M M3JaHHUAX, KOTOPHIE BKIIOYEHEl B MEPEYEHb
POCCHUHMCKMX PELIEH3UPYEMBIX HAy4HBIX >KYypHaIOB M H3JAHUM 1A OmyOIuKOBaHWsS
OCHOBHBIX HaY4YHBIX PE3YJIbTATOB NUCCEPTALIMIA.

Huccepraums «OKCIIEPHMEHTANbHBIE HCCIEAOBAHUA Ha OCHOBE METONHMKH
TPEKOBBIX AETEKTOPOB B (u3uKe 3nemeHnTapHeix yactuny JK.T.CaasikoBa oTBe4aeT BCEM

npeasaBiseMeiM BAK TpeGoBaHusM, a ee aBTOp 3aCiHy>KMBAET MPUCYXACHUS YUEHOMH



CTENeHM KaHauaTa QH3MKO-MaTEMaTHIECKHAX HaYK 110 crienuansHocTH 1.3.2 — IIpuGopsl
¥ METObI SKCIIEPUMEHTANBHON PU3HKH.

Hay4HsIil pyKoBOOUTEND, BK.I\H.C., A.(-.M.H.

Haranea I'ennaareBHa [lonyxuna
44 112024 r Ghero ey |
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