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BenymeH opraHH3au.HH 


<I>enepaJIhHOrO rocynapCTBeHHOrO 61On)KeTHOrO yqpe)K.D.emUl HayKH 


HHCTH1)'Ta ~.D.epHhIX HCCJIe.D.OBaHHH POCCHHCKOH aKa.D.eMHH HayK (lU.IH P AH) 

Ha .D.HCCepTau.HlO MaJIhu.eBa THMocpe51 BJIa.D.HMHpOBHqa 


<d{ooPAHHaTHble AeTeKTopbl BblCOKoro pa3pemeHHH Ha OCHOBe ra30BbIX 3JIeKTpOHHblX 


YMHOjKHTeJIeH», 


rrpe.D.CTaBJIeHHYIO B .D.HCCepTau.HoHHbIH COBeT 24.1.162.02 Ha 6a3e <I>e.D.epaJIhHOrO rocynapCTBeHHOrO 


61O.D.)KeTHOro yqpe)K.LJ.eHlliI HayKH: HHCTHTYTa 51.D.ePHOH cpH3HKH HMeHJil f. II. EY.D.Kepa CH6HpcKoro 


OT.D.eJIeHlliI POCCHHCKOH aKa.D.eMHH HayK Ha COHCKaHHe yqeHoH CTerreHH KaHnH.D.aTa cpH3HKO­


MaTeMaTHqeCKHX HayK rro Crreu.HaJIhHOCTH 1.3.2 «llPH60PhI H MeTO.D.hI 3KcrrepHMeHTaJIhHOH CPH:3H:KID) 


AKTYaJIbHOCTb pa60Tbi He BhI3hIBaer COMHeHHH, rrOCKOJIhKY OHa rrOCB~meHa H3yqeHHIO 

ra30BhIX 3JIeKTpOHHhIX YCHJIHTeJIeH (f3Y) - 3JIeMeHTOB KOOp.D.HHaTHhIX .D.eTeKTOPOB (TpeKepOB), 

He06xo.D.HMhIX ~ BOCCTaHOBJIeHlliI TpeKOB 3ap5l)KeHHhIX qaCTHu. C BhICOKHM rrpOCTpaHCTBeHHhIM 

pa3pelIIeHHeM H BhICOKOH 3cpcpeKTHBHOCThIO B yCJIOB~ 60JIhlIIHX 3arpY30K BO MHorHX COBpeMeHHhIX 

3KcrrepHMeHTax CPH3HKH BhlCOKHX 3HeprHH. ,[(eTeKTOphI Ha OCHOBe f3Y HCrrOJIh3YIOTC5I B 

3KcrrepHMeHTax B l.\EPH (COMPASS, CMS, ALICE, LHCb, TOTEM), B OlU.lH (BM@N), a TaIOKe B 

lUI<I> CO P AH: B CHCTeMe pemcTpau.HH paCCe5lHHhIX 3JIeKTpOHOB .D.eTeKTOpa KEW Ha KOJIJIaH.D.epe 

B3llll-4M, B KOOp.D.HHaTHOH CHCTeMe YCTaHOBKH ;D;EHTPOH H Ha YCTaHoBKe TecToBhIH rryqOK 

3JIeKTPoHoB. OHH TaIOKe rrpe.D.JIaraIOTC~ .D.AA MO.D.epHH3au.HH TOpU.OB KOOp.D.HHaTHOM CHCTeMhI 

.D.eTeKTopa KM,[(-3 YCKopHTeJIhHoro KOMrrJIeKCa B3llll-2000 H .D.AA BHYTpeHHero rpeKepa .D.eTeKTopa 

B rrpoeKTe Cyrrep lJapM-Tay <I>a6pHKH. KpoMe TOro, f3Y lIIHpOKO HCnOJIh3YIOTC5I H BHe CPH3HKH 

BhICOKHX 3HeprHH: B Me.D.Hu.HHe (pa.D.Horpacpllil H .D.03HMeTPllil), a TaK)Ke B MIOOHHOH TOMorpacpHH 

Pa3JIHqHhIX 06beKTOB. 

http:MO.D.epHH3au.HH
http:pemcTpau.HH
http:MeTO.D.hI
http:24.1.162.02
http:opraHH3au.HH
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H npalcrHlJeCKaH lHalJHMOCTb J(HCCepTSu,HH 

5[BJUIeTC5[ 

OCHOBHhIX )J,eTeKTOpOB Ha OCHOBe HCrrOJIb3yeMhlx HJIH K 

HCrr0Jlb30BaHHIO Ha YCTaHOBKaX I1JI<l> CO a TaIOKe lJHCJIeHHOe MO)J,em"pOBaHHe pa60ThI 

llJI5[ rrpoeKTa Cyrrep l:JapM-Tay <J>a6pHKH. 

llOCTH)KeHH5l rrOCTaBJIeHHOH ueJIH COHCKaTeJIeM rrpOBelleHhI lJHCJIeHHOe MOlleJIHpOBaHHe H 

H3MepeHH5l KO:::HpcpHUHeHTa raJOBoro YCHJIeHH5l, 3cpcpeKTHBHOCTH pemCTpaUHH H 

paJpememUI )J,JI5l. YCTaHOBI<H H )J,JUI TeCToBoro 

OCHOBe r3Y, co6paHHhIX B MO)J,eJmpOBamUI )J,HCPCPY3HH 6hIJIH 

BapHaHThI C O)J,HHO'IHhIM H TpeXKaCKallHbIM a TaIOKe BapHaHT C OllHOPO)J,HhIM 3JIeKTpH'IeCKHM 

rrOJIeM. )]jrn rrpOCTpaHCTBeHHoro paJpemeHH5l rrO)J,p06HO HCCJIe)J,OBaHhI 

CHCTeMaTH'IeCKHe CB5[3aHHbIe KaK C MHoroKpaTHbIM paCCe5[HHeM 3JIeKTpOHOB, TaK H co 

CMeIIJ;eHHeM HJIH rrOBopOTOM HCCJIeJJ.yeMhIX Ha OCHOBe r3Y 
B OTJm'IHble 3THX )J,eTeKTopOB: B 

rrporrOpUHOHaJIbHOM rrpH K03cpcpHUHeHTe raJOBoro YCHJIeHH5l )J,O 5 Ha 

ypoBHe )J,JUI K03cpcpHUHeHTa 2 X104. 

JihMepeHHbIH K03cpcpHUHeHT 3cpcpeKTHBHOH nOnepe'IHOH llHCPCPy3HH 3JIeKTpOHOB rrpH )J,peHcpe B 

pa60'IeM raJe r3Y COCTaBJl5leT 300 +- MKM/-VCM raJa 

Ar(70%)-C02(30%) npH 

DOCiiDaliC1rBC::HfIoe paJpemeHHe )J,eTeKTOpOB Ha OCHOBe TpeXKaCKa)J,HbIX r3Y )J,JUI TecToBoro 

3JIeKTpOHOB )J,OCTHfJIO 15-30 MKM rrpH pemcTpaUHH 

3JIeKTpOHOB. 

rrpoBe)J,eHHble COHCKaTeJIeM )J,JUI UHJIHH)J,pH'IeCKoro Cyrrep 

cpa6pHKH, rroKaJaJIH, 'ITO MHHHMaJIbHhrH rropofoBhrn HMrryJIhC rrM-Me30Ha, )J,orrycKaIOIIJ;MH era 

cTa6HJIbHyIO pefHCTpaUMIO BO TpeKepe Ha OCHOBe BpeM5l.-rrpOeKUHOHHOH KaMephI, paBeH 

bbIJIO 'ITO raJOBa5l CMeCb Ar(45%)-iC4H10(l5%)-CF4(40%) 06eCrre'IMBaeT 

MHHHMaJIhHhIe HCKa)KeHH5l 3JIeKTpOHOB HOHH3aUHH B pa60'IeM raJe BHYTpeHHero ""....,""'Vt''''''' 

)J,eTeKTOpa l:JapM-Tay <J>a6pHKM H 'ITO xapaKTepHa5l MaKCHMaJIbHa5l BeJIH"4HHa HCKa)KeHHH 

COCTaBJI5l.eT 2 MM Ha 30 CM )J,peHcpa. 

I10JIY'IeHHhle pe3YJIhTaTbI, a TaIOKe MeTOllhI orrpe)J,eJIeHH5[ rrpocTpaHcTBeHHoro pa3pemeHH5l 

C Y'Ie-rOM PaJJIH'IHblX reOMeTpH'IeCKMX rrapaMeTpOB H mar nOJIOCoK) H C 

KoppeKTHpOBKOll Tpa)J,HUMoHHoro MeTOlla orrpe)J,eJIeHH5l rro T5[)KeCTH 

YCTpaHeHH5l HeJIHHeHHocTH) MMeIOT BhICOKYIO 3Ha'IHMOCTb He TOJIhKO )J,JI5l. t>-'T"''''''''Aft''"'\D M 

3KcrrepMMeHTOB, orrHcaHHhIX B HO M )J,JUI CPM3HKM BbICOKMX 

a TaIOKe )J,JUI )J,pyrMx f)J,e llI-lVllVl'-rl.l1rv Koop)J,HHaTHhle CHCTeMhI Ha OCHOBe DY 
(Me)J,HUMHa, MIOOHHa5l TOMorpacpH5l, aCTpocpM3HKa M )J,p.). 

HaYlJHruI HOBHlHS, CTeneHb OOOCHOBaHHOCTH H llOCTOBepHOCTb BbIBOJ(OB 

COHCKaTeJUI rrpO)J,eMOHCTpMPOBaJI pe3YJIbTaTOB: 6hIJIO 

06HapY)KeHO, 'ITO r3Y cY)KaeT 06JIaKO 3JIeKTpOHOB MOHH3aU:MH 

(cY)KeHMe rro rrOJIeM MO)KeT )J,OCTMraTb 30% B O)J,HOro KaCKaJJ,a 

r3Y M 1 B cJIY"tJae KaCKaJJ,OB rrpHMeHeHHe KOppeKTHpOBKH )J,HcpcpepeHUHaJIbHOll 

K MeTO)J,y TSI)KeCTH I1pH BOCCTaHOBJIeHHH TpeKoB n03BOJI5[eT 

npocTpaHCTBeHHoe Ha ypoBHe 10 MKM, 'ITO cpM3M'IeCKHM 

)J,JUI )J,aHHora THna; BeJIH'IHHa 55 M3B/c noporoBora nH-Me30Ha 
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rnn.",,,.,, ~1liI BaKYYMHOH cOCTOruneH H3 3 MM H MM napacpHHa, npH 

3TOM BHYTpeHluuI CTeHKa BpeM51-npOeKUHoHHoH COCTOHT H3 50 MKM KanTOHa, 100 MKM 

TecpJIOHa H 5 MKM Me~H. 

I1pouecc HCCJIe~OBaHlUI no~po6HO onHcaH B ~HccepTaUHoHHoH pa60Te MaJIhueBa T.B.. 
pe3YJIhTaTbI MO~eJIHpOBaHIDl cpaBHHBaJIHCb C cpH3HqeCKHMH H3MepeHH.sIMH, a TaK)Ke C H3BeCTHbIMH 

pe3YJIhTaTaMH ~1liI cpe~HHX xapaKTepHCTHK MO~eJIHpyeMhIx npoueCCOB. 

O~HHX H Tex )Ke B nporpaMMax, TaKMX 

H3MepeHIDl xapaKTepHCTHK ~eTeKTOpOB npOBO~HJIHCh H B 

pa3HhIX KOHcpHrypaUIDlx KaK B JIa60paTopHH, TaK H B corryTCTBYlOlI(eM pe}l(HMe BO BpeM51 

3KcnepHMeHTOB, 3TOM nOJIyqaJIHCb COrJIaCOBaHHhIe KOTOpble OCTaBaJIHCh 

cTa6HJIhHbIMH C TeqeHHeM BpeMeHH. Bce H3JIO)KeHHOe ~eMoHcTpHpyeT BbICOKYIO CTeneHh 

o60cHOBaHHOCTH H ~ocToBepHocTH HayqHbIX nOJIO}l(eHHH H 3aKJIlOqeHHH, CCPOPMYJIHpOBaHHblx B 

IIy6J1HlCaU:HH H anpo6aU:HH pe3YJlbTaToB 

OCHoBHbIe ~HccepTaUHoHHoH orry6JIHKOBaHbi B 6 CTaTMIX B 

Me~yHapo~HbIX }l(ypHaJIaX, BXOJl5JII(MX B nepeqeHb BAK npH MHH06pHaYKH 

IvHILDJ'Iv ",,,,,nITn."'<>""L' ~OKJIMbIBaJIHCh H o6Cy)~aJIHCb Ha 10 l!"ft>,",.nnrL,<>nr.mLu:.rv 

KOHcpepeHUIDIX. 

B ueJIOM pa60Ta MaJIhueBa HamlcaHa nOHSITHblM 513hIKOM, ~aHbI Bce Heo6xo~HMhle 

onpe~eJIemUI H npHBe~eHbI BbIBO~bl. no~roTOBKH COHCKaTeJIb 

pa60TaJI KaK 3KcnepHMeHTaTOp, npOBO~51 Ha YCTaHOBKax, OCBOHJI CTaTHCTHqeCKHe MeTO~bI 

o6pa60TKH HHcpOpMaUHH, a TaK)Ke MeTO~bI MO~eJIHpOBaHIDI npoueCCOB H ~eTeKTOpOB C 

nOMOlI(blO Pa3JIWlHbIX nporpaMMHbIX 

CTPYICTYPHO TTUr'f'P,n'1"<> B. MaJIbueBa COCTOHT H3 BBe~eHH5I, IrnTH rJIaB, 3aKJIlOqeHH5I H 

cnHCKa BKJIIOQa51 PHCYHKOB H 42 B cnHCKe 

aBTope«i>epaTa COOTBCTCTBYCT cOAcpmaHHIo AHcccpTaU:HoHHoH pa6oTbI. 

K He 6e3 HH}I(e. 

1. BBeAcHHH aBTop ynoMHHaeT 0 nporpecce B pa3pa60TKe «MHKPOCTPYKTYPHbIX ra30BbIX 

H Cpa3Y nepexoAHT K He CKa3aB HH CJIOBa aJIbTepHaTHBHOH KOHuenUHH 

ra30BOro a HMeHHO 0 MHKpoMErac (MicroMEgas), KOTOPa51 TaK)Ke 

aKTHBHO npHMeHSIeTC5I B cpH3HKe BblCOKMX 3HeprHH. 

2. KOMno3HUIDI BhIr~HT He COBceM onTHMaJIbHOH C TOQKH 3peHIDI 

pacnpe~eJIeHIDI MaTepHaJIa: TpH nepBblX rJIaBbI 3aHHMalOT OKOJIO 50 QeTBepTa5I 100 
a IrnTa5I - 12 cTpaHHU. 3TOM IrnTa5I rJIasa 0 MO~eJIHpOBaHHH ~1liI npoeKTa 

Cynep <I>a6pHKH He COBceM C npe~bmylI(HMH JIOrHQeCKOro npO~OIDKeHIDI 
npe~bI~ylI(erO TeKcTa). 

3. HeCKOJIbKO 3aMeQaHHH K CTHJIIO H HeCKOJIbKO oneQaTOK 

8: ~eTeKTOpOB npOBO~HJIHCb MHoroKpaTHo H B pa3HbIX 

nOCTaHoBlCax KaK B JIa60paTopHH, TaK H B conyTCTByIOIl(eM pe}l(HMe BO BpeM51 3K(::;m~Pl'IM(;H1['OB npH 

3TOM PC3YJlbTaTbi COrJlaCOBblBaJIHCb H OCTaBaJIHCb CTa6HJIbHbIMH C TeQeHHeM BpeMeHH." 

"B pa3HbIX nocTaHoBlCax" HMeeTC5I B liB pa3HbIX KOH<I>H[YFAIJ;I1JIX"? 

"pc3YJlbTaTbi cOrJlaCOBblBaJIHCb" HMeeTC5I B BH~y "nOJIYQaJIHCb COrJIACOBAHHhIE 


T.ITO KTO-TO C KeM-TO COrJIaCOBhIBaJI pe3YJIbTaTbl)? 
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CTp. 9-10: 

[3] :na CChIJIKa URL: https:!/doi.org/l0.l08811748-0221112/06/C06051 HEBEPHA ("1" Ha KOHue He 

HY)l{Ha) 


npaBillIhHa~ CChIJIKa: https:!/doi.org/l 0.108811748-0221112/06/C060 15 


CTp. 10: 
[4] If 3Ta CChIJIKa https://doi.org/l0.1016/j.nima.2016.06.66 HenpaBliJIhH~ (nponymeH HOJIh B "066") 

IIPABI1JIhHAJI: https://doi.orgI10.1016/j.nima.2016.06.066 

[CJIe,nYeT OTMeTlfTh, qTO CChIJIKlf Ha o6e 3Tlf pa60ThI B OCHOBHOM cnlfCKe JIlfTepaTyphI (Ha CTp. 168­

169) npaBlfJIhHble] 


CTp. 49: "CpaBHHBaH 3HaqeHIDI K03<P<PlfUlfeHTa nOnepeqHOH ,nlf<p<PY3lflf ,nIDI O,nHOPO,nHOro nOIDI If 


,nIDI KaCKa,nHhIX CTPYKTYP, OblJl C~eJlaH BbIBO~ ... " 


I1paBlfJIhHO: "TIPH cpaBHeHHH ... 6hIJI c,neJIaH BhIBO,n.. " 


CTp. 57-58: "pacce~HlfeM 3JIeKTpOHOB Ha OI\:py~alOmeM B03~yxe MO)l{HO npeHe6peqh." 


HaBepHoe B HayqHOH pa60Te 6hIJIO 6hI YMecTHeH CKa3aTh: "Ha MOJIEKYJIAX B03,nyxa B 3a30paX 


Me)l{.lJ:y,neTeKTOpaMlf" 


CTp. 85 : IIo,nnlfch K PlfC. 58 : " ... B COCTaBe TPeKoBoH clfcTeMe" -> clfcTeMhI 

CTp. 158: "BbloHpaH B KaqeCTBe BHyTpeHHero TpeKepa BpeWl-npoeKUlfoHHYIO KaMepy (Time 


Projection Chamber (TPC)), B03HHKaeT 3a~aqa ... " 


3ByqlfT TaK, 6YJHO "3a,naqa, BhI6lfP~ ... , B03HlfKaeT". 


IIpaBliJIhHo CKa3aTh: "TIPH Bbloope... B03HlfKaeT 3a,naqa ... " 


Ho Bce nplfBe,neHHhle 3aMeqaHIDI lllIKAK He BJIIDIIOT Ha KaqeCTBO ,nlfccepTaUlfOHHOH pa60TbI 

MaJIhueBa T.B. 

3aKJlIOQeHHe Be~ymeH opraHH3aQHH 

)l,liccepTaUIDI MaJIhueBa TlfMo<pe~ BJIa.D:lfMlfpOBlfqa «Koop,nlfHaTHhle ,neTeKTOpbI BhICOKOro 

pa3pelllemUi Ha OCHOBe ra30BhlX 3JIeKTpOHHhIX YMHO)l{lfTeJIeH» ~BJUleTC~ 3aBepllleHHOH HayqHo­

KBaJIli<plfKaUlfOHHOH pa60TOH, B KOTOPOH cOBoKynHocTh nOJIyqeHHhIX pe3YJIhTaTOB CJIe,nYeT 

KJlaCClf<plfUlfpOBaTh KaK pellleHlfe BIDKHhIX HayqHhIX np06JIeM, CB~3aHHhIX C MeTo,nlfKOH perlfCTpaUlflf 

3JIeMeHTapHhlX qaCTlfU ,neTeKTOpaMlI Ha OCHOBe ra30BhIX 3JIeKTpOHHhIX YMHO)((l1TeJIeii If ,neTeKTOpaMlf 

Ha OCHOBe BpeWl-npoeKUlfOHHOH KaMephl. 

)l,lfcCepTaUlfOHH~ pa60Ta T. B. MaJIhueBa nOJlHOCTblO COOTBeTcTByeT TpeOOBaHHHM If 

KplfTepIDIM, npe,nb~BIDIeMhIM K ,nlfccepTaUlfOHHhIM pa60TaM Ha COlfCKaHlfe yqeHOH CTeneHlf 

KaH,nlf,naTa <plf3lfKO-MaTeMaTlfqeCKliX HayK, YCTaHOBJIeHHhIM «IIoJIo)l{eHlfeM 0 nplfCY)l{.lJ:eHlfli yqeHhIX 

CTeneHeH», yTBep)l{.lJ:eHHOrO nOCTaHOBJIeHlleM IIpaBliTeJIhCTBa POCClfHCKOH <l>e,nepaUlflf OT 24.09.20 l3 
r. N~ 842, a ee aBTop, MaJIhueB TlIMo<peH BJIa,nlfMlfpOBlfq, 3acJly~HBaeT nplfcY)l{.lJ:eHIDI yqeHoH 

CTeneHlf KaH,nli,naTa <plf3lfKo-MaTeMaTwlecKliX HayK no CneUlfaJIhHOCTlf 1.3.2 <<I1plf6oPhI If MeTO,nhI 

3KcneplfMeHTaJIhHOii <Plf3lfKlf». 
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OTIblB COCTaBHn CTapnIHH HayqHblH COTPY)].HHK OT)].ena <pH3HKH BblCOKHX 3HeprHH lUIH P AH, 
KaH)].H)].aT <pH3HKO-MaTeMaTHLleCKHX HaYK Xa6H6ynnHH MapaT MapCOBWI. 

CTapnIHH HayqHblH COTPY)].HHK 

OT)].ena <pH3HKH BblCOKHX 3HeprHH I1JIH PAH, 
KaH)].H)].aT <pH3H.KO-MaTeMaTHqeCKHX HaYK, 

Cne~HanbHOCTb 0l.04.16 «<PH3HKa aToMHoro Mpa H 3neMeHTapHbIX qaCTH~» 

A.n.pec: 117312, MOCKBa., B-312, npocneKT 60-nenrn OKT~6p~, )].. 7a 

Ten.: +7(495)850-42-48 

3n. nOqTa: marat@inr.ru 

«13» Ma~ 2026 r. I 'f(J.~ MapaT Mapcosu" Xa6n6ynnu" 

AHCCepTa~HOHHM pa60Ta Manb~eBa THMo<pe~ Bna)].HMHpOBHqa «Koop)].HHaTHble )].eTeKTOpbI 


BblCOKoro pa3pellleHH~ Ha OCHOBe ra30BbIX 3neKTpOHHbIX YMHO)!(HTeneH» Ha COHCKaHHe yqeHoH 


CTeneHH KaH)].H)].aTa <pH3HKO-MaTeMaTHQeCKHX HaYK no cne~HanbHOCTH 1.3.2 <illpH6opbI H MeTO)].bI 


3KcnepHMeHTanbHoH <PH3HKH» 6bIna H3YQeHa COTpY)].HHKaMH lUll1 P AH, a )].OMa)]. no MaTepHanaM 


)].HccepTa~HH 6bIn 3acnyrnaH Ha ceMHHape B paMKax 3ace)].aH~ HaYQHO-TeXHHQeCKOrO COBeTa OT)].eJIa 


<pI13HKH BbICOKHX 3HeprHH lUll1 PAH 12 MM 2026 r. (npoTOKOJI .NB-26 OT 12.05.2026). 


I1pe)].ce)].aTenb HayqHo-TeXHwlecKoro COBeTa 


OT)].eJIa <pH3HKH BbICOKHX 3HeprHH lUIl1. PAH, 

QJIeH-KOppecnOH)].eHT PAH, 


)].OKTOP <pH3HKo-MaTeMaTHQeCKHX HaYK, 


Cne~HaJIbHOCTb 01.04.16 «<PH3HKa aTOMHOrO ~)].pa H 3JIeMeHTapHblx QaCTH~» 


A)].pec: 117312, MOCKBa., B-312, npocneKT 60-JIeTIDI. OKT~6p~, )].. 7a 


TeJI .: +7(495)850-42-47 


3JI. nOQTa: kudenko@inr.ru 


«13» MM 2026 r. 

nO,LlnHCb XaoHoYJlJlHHa MapaTa MapCOBHQa 3aBepsilo 

EJIeHa .AJIeKcaH)].poBHa lOPlllKosa 
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