OT3bIB HAYYHOI'O PYKOBO/JUTEJIA
o pabote Kaxpinoexa TypiaanoBu4ua CagbikoBa HaJ JUCCEPTAIIUEH
«IKCnepuMeHTAIbHBIE HCCIEe0BAHUSA HA 0CHOBE METOTUKH TPEKOBBIX
AETEKTOPOB B (PHU3HKeE 3JIeMEHTAPHBIX YACTHID MPEACTABICHHYIO K 3allUTe Ha
COMCKAHMeE YIE€HOH! cTeneHn KaHAuaaTa GU3NKO-MaTeMaTHYECKHX HAYK 110
cnenuaabHocTH 1.3.2 «IIpHGOpPHI U MEeTOAbI IKCIIEPUMEHTAJILHO (QPUIHKH»

CagpikoB JKakxembek Typmanopud B 2021 rogy 3aKkOHYMI MAarucTparypy
HaIoHaIsHOro UCCIIeI0BaTeNbCKOro TexHomornyeckoro yausepcurera «MUCHCy» u
HOCTYNHMI B acmupaHTypy HammonamsHoro McciemoBaTelbckoro TeXHOIOIHYECKOIO
Vuusepcurera MUCHUC ounoii ¢opMmbl oOydeHus KadeIphl TOTYIPOBOIHHKOBOX
SNMEKTPOHUKH U PU3HUKH IIOJYIPOBOAHUKOB; ObUT mpuKkoMaHaupoBaH k JIOHY ®HUAH s
BBITOJTHEHUS paboT M0 TeMe AUCCEPTAIIMOHHOTO UCCIIEAOBaHNA. 3a BPEMs BHITIOTHEHUS
Hay4yHOH paboThl IMOKa3ad BHICOKMI YpOBEHb TEOPETHUYECKOM IIOATOTOBKHM U
IMPAaKTUYECKUX 3HAHUI 10 TeMe HCCIEJOBAaHUA, YCIEIHO CIal BCe KaHAMOATCKHE
9K3aMEHBL

Bo Bpems paboter Han muccepramueit JKakpimOek MHOTO pa3 CTaXUPOBAJCS B
Espomeiickom Ilentpe Snepusix HUccnemosanuii (IIEPH, XKenesa, IlIsefinapua) u B
Vuusepcurere um. ®pemepuxo II (Heamons, Urtamus). Taxxke 3a BpeMsa oOydeHHS
XKaxpmbex TypnaHoBHY HEOTHOKPATHO Y9aCTBOBAJI B MEXIYHAPOIHBIX COBELTAHHUAX
0 TEMAaTHKE TPeKOBBIX meTekropoB (3kcmepumentsl SND@LHC u SHiP) #u
KOH(EpEeHIMAK, MOCBAMEHHBIX (U3UKE BBICOKMX 3HEPIHMM M TPEKOBBIM IETEKTOpaM
AIepHO-QU3NIECKIX DKCIIEPUMEHTOB.

JuccepTanus IOCBSAIIEHAa aKTYaTbHOM TeMaTHKe — HCCIEJOBAaHHMAM II0 QH3HKE
DIIEMEHTAPHBIX YACTUI[ U (U3UKE BHICOKUX DHEPTUil Ha OCHOBE TPEKOBOM METOIMKH.
TpekoBele  OETEKTOPHl  LIHPOKO OPUMEHAIOTCA B SJIEpHO-QPU3MIECKHX
byHnaMeHTATBHBIX W TIPUKIATHBIX HCCIEIOBAaHMAX, CIIOCOOCTBYS IOHMMAHUIO
CTPYKTYPHl M CBOWCTB MAaTE€pUM - NPU H3YYCHHUH INPHUPOABI YACTHUI[ KOCMHYECKOTO
IPOUCXOXKIEHHUS, DU3NKH CBEPXTHKENBIX 3JICMEHTOB, UL MIOOHOTpadUM KpPYNHBIX
NPUPOIHBIX M IIPOMBINIIEHHBIX 00bEKTOB U Ap. IIpenMyIecTBOM METOIUKH SBIIIETCSA
HAIJSIAHOCTh  PE3yJbTAaTOB, BO3MOXKHOCTh BOCCTAHOBJICHHS TPAeKTOPUM, BEPIIUH

B3aUMOJICUCTBHS M TOYEK pacmaga 4YacTHL ¢ TOYHOCTBIO OO HCECKOJIBKHX MHKPOH.



Cnenududeckue OCOOEHHOCTH  PAa3slIUYHBIX 3KCIIEPUMEHTOB, TpeOyromue
OPUTHHAJBHEIX PEMICHH IMPH UX IOCTaHOBKE, 00pabOTKE M MHTEpIpETallil AaHHEIX,
06€CIIEYMBAIOT MYJIBTHAUCUMIUIHHAPHOE PAa3BUTHE TEMATHKH. OBOJIOLHIO TPEKOBOI
METOAWKM, HOMUMO 3aJad DKCIEPUMEHTATbHON (U3MKH, ONPENENSOT NpOOIEMBI
HMHHOBAITHOHHEBIX TEXHOJIOTUN U CO3/IaHUs HOBBIX MaT¢pHaoB.

TpekoBas MeToJMKa HaXOAUT CBOE NMPHUMEHEHME B CAMOM IUMPOKOM JHaIla30He
HCCIENOBAHU, OT PErHCTPallMd 3JIEMEHTApHBIX YacTHI O HCCICJOBaHUSA
CBEPXTXKENBIX SACP, UYTO MPEAIONAracT HWHAMBHAYalbHBIA TNOAXOX K IIOCTaHOBKE
OKCIEPHUMEHTOB, 00paboTKe M aHanu3y AaHHBIX. OJHUM U3 OCHOBHBIX IIPEUMYILECTB
TPEKOBOM METOAWKH SBIETCSA BBICOKOE IPOCTPAHCTBEHHOE pa3pelleHre H, Kak
CIIEJICTBHE, BO3MOJKHOCTh Ppa3lleliTh M HACHTUQUIUPOBATL TPEKH, BBIXOAAIUE U3
Pa3sIMYHBEIX BEpPUIMH. PEKOHCTPYKIHS TPEKOB M BEPIIMH SBIACTCS BaXKHCHIICH
COCTABILIIONIEH aHaIM3a JAHHEIX B JKCIEpPUMEHTaX Ha YCKOPUTEAX, BKIIIOYAIOIIMX
9KCIIEPUMEHTEl € (UKCHUPOBAHHONH MMILIECHBIO, HEWTPUHHBIE 3KCICPHUMEHTHI, IJe
JETEKTOP OJHOBPEMEHHO SBISACTCS MUILEHBbIO. MHTErpaibHbBIC TPEKOBBIC JETCKTOPHI
(amepHast 3MyJbcHs, CTEKNA, CIIOABL, W Jp.) HAKAIUIMBAIOT MH(OpPMANHKIO O TpeKax
YacTUI[ 34 BCE BpEMsA OSKCIO3UIMHU. OTa OCOOEHHOCTh SBIAETCA CYUICCTBEHHBIM
[IPEUMYIIECTBOM IIPH MajbIX MOTOKaX PErHCTPUPYEMBIX YacTHMI[, OJHAKO MPHUBOAUT K
3HAYUTENHHEIM TPYIHOCTAM IIpU 06paboTKe M aHAIM3e SKCIEPHMEHTOB ¢ OOJIBIIOH
IJIOTHOCTBIO YaCTHII, HAIIPUMED, Ha YCKOPHUTEILIX.

B xome wuccnenosaumii JKakembek 3aHMMancs pa3pabOTKOH METOINMKH
PETUCTPAIMY OCKOJIKOB CHHTE3HPOBAaHHBIX HA YCKOPMTEIE TSDKEIBIX S/Iep B HOBBIX JULA
sanepHoil (u3MkM Marepuanax - (GochaTHEIX CTEKIaX M MHOTHMX JPYTHX, aKTHBHO
Pa3sBUBAI M BHEAPSI MHHOBAILMOHHYIO TEXHOIOTHIO MIOOHOTpadHU KPyIHBIX 00BEKTOB,
YCIIEUIHO OCBaMBaI METOIUKY paboTHI Ha BBICOKOTEXHOJOTHYHBIX
ABTOMATU3HPOBAHHBIX  ONTHYECKMX  MHKPOCKOIHBIX  KOMIUICKCaX, H3y4al H
5()(GEKTUBHO INpPUMEHS]  COBPEMEHHBIE QIUTOPHUTMBI M METOABl  OOBEKTHO-
OPHEHTHPOBAHHOTO NMPOIPaMMHPOBAHY, BHIIONHAI U3MEPEHHUS XapaKTePUCTUK TPEKOB
TSKEIBIX HOHOB B (pocaTHBIX CTEKNIAX, 3aHHMAJCS COOPKOM M yCTaHOBKOW SIEPHO-
SMYJILCHOHHBIX JETEKTOPOB HA SKCIIO3UIIKIO B MIOOHOTPa(QHYECKUX 3KCICPUMCHTAX,

CKaHHUPOBaJl OMYJIbCUOHHBIC IJIACTUHEI I1IOCJIE 06lequ1/1>1 B LICPHOBCKOM 3KCIIEPUMEHTC



SND@LHC u B IOIEBBIX YCIOBHAX MIOOHOTpapHUYeCKUX HM3MEPEHHH, BBIIONHII
u3HUeCKUil aHATH3 MOMYYeHHBIX AaHHBIX. CTOHT OTMETHTh, YTO 00paboTKa NaHHEIX
HHTETPANTBHBIX TPEKOBEIX JETEKTOPOB OCHOBAHA Ha aHAIU3e U300pakeHHi,
OJAY9aeMBIX C TIOMOIIBIO ABTOMAaTH3MPOBAaHHBIX  ONTHYSCKUX  MHUKPOCKOIIOB,
IIPOTpaMMHOE OOECIeUeHHE KOTOPHIX MOXET OBITh aqanTHPOBaHO s PaboTH co
BCEMH H3BECTHLIMH JETEKTOPAMH WHTErpanbHOro Tuma. OIHMM H3 BaKHEWIIHX
pe3yIIbTaTOB AucCcepTalMoHHoN paboTsl XKakpinOeka cTana ycrnelmiHas MOJCpHHU3ANUs
ammapaTHOTO U IIPOrpaMMHOr0 0OECIeYEeHUA CKaHUPYIOUETO MHKPOCKOIa KOMILIEKCa
ITABHUKOM st obecrniedeHnss BEICOKOTEXHOJIOTHYHOM 06pabOTKM U aHaIM3a aHHBIX
TPEKOBBIX JIETEKTOPOB (sAmepHON (orosmynseunt u  QocdaTHBIX CTEKON) IIpU
pean3aluy 3KCIIEPUMEHTATBHBIX HCCIE0BaHUM B PU3UKE JIEMEHTAPHBIX YaCTHII.

K mo60oil mocTaBlleHHOM 3agadye — Oyap TO MeToamdecKas pabora 1o BBIOODY
TPaBSIIEr0 pacTBOpPa s TBEPAOTEIBHBIX JETEKTOPOB, HIM PEUICHHE CIIOXHOM
Gu3MYEeCKOM 3amaul BOCCTAHOBICHHS C IIOMOINBIO MIOOHOTPaHYECKOH METOIUKH
CKPBITOM BHYTPEHHEN CTPYKTYpPhl KPYIHOTO 00BEKTa — OTHOCHTCS B BBICIICH CTEIICHH
BHHUMATEJIBHO U TBOPYECKHU. 3a BpeMs paboThI B IPyIIIE IPOJAEMOHCTPHPOBATI OTTTAIHOE
3HaHHEe (PU3HUKH BBICOKHX JHEPruii, CBOOOMAHOE BIIAJCHHE METOJAMH CTATHCTHYECKOM
00paboTku MHGOPMAIIUN U CAMBIMH COBPEMEHHBIMHU CPEACTBAMHU IIPOIPAMMHUPOBAHUSL.
TanauTauB, 3pyaupoBaH, T0OPOCOBECTEH, TPYXOIIOOUB, CAMOCTOATENEH ¥ HACTOWYHB B
IIONCKE pelICHUs 3ajaad JI000i CIOXKHOCTH, MOCTAaBICHHBEIX B XOJE BBIMOJIHCHUA
HKCIIEPUMEHTABHBIX IPOCKTOB.

Takum oOpasom, s onenuBaro JK.T.CagsikoBa kak BBICOKONPOGECCHOHAIBLHOIO
dusnKa-uccIenoBarels ¢ IMIAPOKMM CIEKTPOM Hay4HBIX MHTepecoB. OH SBIACTCA
COaBTOPOM 25 paboT, W3 HUX IO TEME JHCCEPTAIMH OIyOIMKOBAHO 5 HAY4HBIX padorT,
BCE CTaThH B HAY4YHBIX XypHATaX W H3JaHUAX, KOTOpPBIE BKIIOYEHBI B IIEPCUCHD
POCCHICKHX pEIEH3HpYEMbIX HAYYHBIX JKYPHAJOB M H3IaHHHA 1A ONyOJIMKOBaHMS
OCHOBHEIX Hay4HBIX PE3yAbTATOB JUCCEPTALIUM.

Huccepranms «OKCIIEPUMEHTANbHBIC HCCIEAOBaHMA Ha OCHOBE METOJUKHU
TPEKOBBIX JIETEKTOpoB B ¢u3uke dmeMeHTapHbIX yactuiy JK.T.CangsikoBa oTBedacT

BceM mpenbsaBisieMbiM BAK tpeGoBaHUAM, a €€ aBTOP 3aCiIy>KHUBAeT IIPHUCYKICHUS



y4eHOW CTeNneHH KaHauAara (U3NKO-MaTeMaTH4YECKHX HayK [0 CIECHHaIbHOCTH
01.04.01— IIpuGopsr 1 METOIBI SKCIIEPHMEHTANBHON (PU3UKH.

HayugHEIi pyKOBOIUTEND, BK.T.H.C., A.(-.M.H.
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