OT3bIB O®PUITNAJIBHOI'O OIIIIOHEHTA
AoKTopa ¢u3HKo-MaTemMaTHdecKuX Hayk WMiabnHa BsivecsiaBa AHaTtoibeBH4YA Ha
adccepranuoHHyo padory Ayako JIbBa BiaagumupoBnuya «PusnyecKue OCHOBBI H
METOABbl ONTHMH3AIMH MCCJIECJOBAHHH OJHHOYHOIO POXKIEHHS TON-KBapKa Ha
aJpOHHBIX KoJulaiJepax», NpPeACTABJIEHHYI0 Ha COHCKAHHE YYEHOH CTemeHu
AOKTOpa (H3HKO-MaTeMaTHYeCKHX HayK mo cnenuajibHoctd 1.3.15 «®Pu3uka
ATOMHBIX fi/IeP M 3JIEMEHTAPHbIX YaCTHL, (PU3HKA BHICOKHX SHEPruii».

Hucceprams [ynxo JleBa BraamumupoBuua «®u3MuyecKde OCHOBEI M METOJBI
ONTHMHU3AIIMK MCCIIEOBAHMI OJMHOYHOIO POXKAEHMS TOI-KBapKa Ha aIpOHHBIX KoJUIaiaepax»
IOCBAIEHA (DEHOMEHOIOTHYECKOMY aHaiuu3y B pamkax CTaHOapTHOM Mojenu mpoleccoB
3JIEKTPOCTab0ro poXKIEHUSI OJUHOYHOIO TOI-KBapKa Ha aJpOHHBIX Koyutaiimepax Tevatron
(FermiLab) u LHC (CERN). VccnenoBanucs TakKe BO3MOXKHBIE NIPOSBIECHUS HOB0U (DUIUKU
(Be CranmaptHoit Mozenu) B mporeccax ¢ poXIEHHEM TPEX TOI-KBAPKOB B DKCIIEPUMEHTE
CMS B pexume Beicokoit cBetumoctd High Luminosity LHC. OTMeTHM BEICOKYIO
aKTyaJbHOCTh 3THUX HCCICAOBAHMMA, YTO CBJI3aHO C BaKHEHINEH IMpoOieMoi COBpEMEHHOM
(GH3MKM BEICOKHMX SHEPIuil — B CUTyalluu, Koraa (noymu) Bee MOAyYEHHBIE Ha JaHHBIAH MOMEHT
OKCIIEPMMEHTAJIBHBIE JJaHHBIE IMOATBEPXKAAIOT CHpaBeIMBOCTh CTaHmapTHOM Mogenu, ee
CTaTyc, KaK TeOprH GyHIAMEHTAJIbHBIX B3aUMOJEHCTBUN MUKPOMUPA, HE MPU3HACTCSA B CHITY
OOJBIIOrO MEpeYHsi BONPOCOB, HAa KOTOphIe HET OTBeTa B pamkax Crammapraodi Mozenn.
Cpeay HEMX: CIMIIKOM OOJBIIOE KOJIMYECTBO CBOOOIHBIX IMApaMETpPOB, HAIMYHUE OTPOMHOIO
paspeiBa B MacmuTabax 3HAY€HHMH Macc 3JIEMEHTAapHBIX dYacTHil-pepMuoHOB (12 mopsaxkoB
MEXIy MacCoil 3JIEKTPOHHOTO HEUTPUHO M TOI-KBapKa), He3asucumoe BXOXICHHE B
CranmaptHyro Monens AByX TUINOB (yHIaMEHTAIBHBIX B3aMMOJCHCTBHIA (3JIEKTPOCIaboro u
CIJIBHOT0) IIPH OTCYTCTBUU €III€ OAHOTO (M3 U3BECTHBIX Ha CETrOIHS) THIa (yHIaMEHTAILHOIO
B3aUMOJIEHCTBUSA — TIPaBUTAllMOHHOTO. Bce 3TH BOIPOCHI HMMEIOT CTaTYyC KOZHUMUBHO20
Hecoznacus. Ho ecTh U Ba SKCIIEpUMEHTAIBHBIX ()akTa, KOTOPhIE HEBO3MOXXHO OOBSCHUTH B
pamkax CrannaptHoii Moaenu — memnas mamepus u memuas sHepeus. CKopee BCero, OTBETHI
Ha HEKOTOpBIE U3 ITUX BONPOCOB OyAyT MOJYYEHBI HE B KOJUIAWIEPHBIX SKCIEPUMEHTAaX — B
00603puMoM OyAyIieM IpPOCTO HE XBaTHT SHEPrUU CTATKUBArOMUXcA dacTul. OgHaKo, s
KOJUIaIEPHBIX 3KCIIEPUMEHTOB OCTAIOTCSI OKHA BO3MOXHOCTH JJIs1 OOHApy> >KEHUS TIPOSBIICHUAN
HO60Ul ¢pu3uku, B TOM YHCJIE B CBA3U C OOJBINONM Maccoil Tom-kBapka. OTMETHM, YTO
TEOPETUYECKHE UCCIIENOBAaHUs IMPOLECCOB C TPEMsS TOI-KBapKaMU B KOHEUYHOM (TTApTOHHOM)
COCTOSIHMHM, IIPOBEACHHBIE B quccepTanoHHOoN pabote JI.B. Jlyako, nmpenctaBisitor 60O
UHTEpEC IJIs NOUCKA MPOSIBICHUN HOo60% ¢husuxu. B 3TH mporecchl OCHOBHOW BKJIAJ B AIOT
oba Tuna QyHAaMEHTAJIbHBIX B3amMopeicTBuii CTaHmapTHONM Mojenu - 3JeKTpociabbie U
CHIIbHBIE. BaXXHBIM pe3yibpTaToM auccepraiuoHHoi pabotsl JI.B. Jlyako SBiseTCs OTKpBITHE
3hdeKTa CWIBHOM OTpUIIATEIbHON HHTEp()EPEHIIUU DJIEKTPOCTaObIX U CHIBHBIX BKJIAJOB B
CEUEHHUE POXKIEHUS TPEX TON-KBapKOB B HECKOJbKHMX KaHaitax B CM. Hampumep, B kaHamax
q.t,t,anti-t BKJIAAbl IVIIOOHHBIX U 3JIEKTPOCTAObIX AMarpaMM IO MOPSAKY BEIMYMHBI PaBHBL.
IIpu 3TOM MX UHTEephEpEeHIIUs OTPULIATEIEHA U TOTO XK€ MOpsIKa 110 BeauduHe. B pesynbrare
IIOJTHOE CEYEHHUE OKA3BIBAETCS IPUMEPHO PaBHBIM IIIOOHHOMY U 3JIEKTpociaboMmy BKIamy. B
JUccepTallid IOJYEPKHYTO, YTO TakKoe pa30ueHHe «IuarpaMMHBIX» BKIIAJIOB SIBIISETCS
KaJTuOpOBOYHO-MHBAapUAHTEIM. B cityuae ke moaeneit, o6o6maromux CraHmapTHyo Mopens,
TaKOW TOHKOW HAaCTPOMKHU MapaMeTPOB MOXET U HE CIIOXKUTHCS, YTO MPUBEIAET K aHOMAIBHO
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BBICOKOMY BBIXOJly COOBITHI ¢ KOHEUHBIM ITAPTOHHBIM COCTOSIHHEM g,1,f,anti-t — U 3T0 OyJeT
NposiBIeHHEM (KaKOi-To) Hogou ¢pusuxu. TIOHATHO, YTO TaKhe COOBITUS B BHICOKOM CTEIICHU
penku, u i uX HaOmoJeHus, Hanpumep B skcnepumentax Ha LHC, morpeOyercs aHamus
OrpoMHOro obsema AaHHbIX. OueHku, mpoBeaeHHbie JI.B. JIyako, IMOKa3hIBAIOT, YTO OKHO
BO3MOXXHOCTH OOHAPYKEHUS HO601U (hu3uxky B TaKUX KaHaIax MOSBUTCSA B SKCIEPUMEHTAX Ha
LHC B pexume Boicokoit cBetumoct (HL-LHC, High Luminosity LHC), To ecTs B Hagaie
2030-x ronos.

Baxnoii cocrapysromei auccepraiionHoi pa6otsl JI.B. Jlynko sBisercs pa3paboTka
KOMIUICKCA METOJOB KOMIILIOTEPHOIO AaHalIW3a JaHHBIX, [O3BOJSIOMUN 3PPEKTHUBHO
BBIICIIATh PEIKME CHUTHAJIBHBIE COOBITHS C ONHMM M TpeMs TOI-KBapKaMH B KOHEYHOM
MApTOHHOM COCTOSHMM B DOKCIIEpUMEHTaX Ha aJpOHHBIX Koiulaiinepax. Pa3pabGoraHHBIiM
KOMIUTEKC CO3[aBajiCd Ha NPOTHKEHUM ABaauaTH JieT. Ha HayalbHOM 3Tame B €ro OCHOBY
BOLILTK METOIBI BBIJICJIEHHS CHUTHAIBHBIX COOBITUH € OJMHOYHBIM TON-KBapKOM B
skcnepumenTe D0, pa3BuTble UM B KaHAMIATCKOW JUCCEPTAMOHHON pabore (3alimineHa B
2001 romy). Otm MeTompl, B XOAEe MOKTOPCKOM AUCCEPTAIMOHHONW paGOThHI, IMOJTYYUIIHA
CHCTEMHOE pa3BUTHE — B TOM YHCJIE U I aHAJIN3a JaHHBIX Oyaymux skcnepuMmenToB Ha LHC
B PEXKHMME BBICOKOM CBETUMOCTH. B pesynprare, OBUI CO3aH KOMIUIEKC METOJIOB,
IIO3BOJIAIONMI 3G (EKTUBHO pelaTh 3aa4yd [0 aHATU3y JaHHBIX C POXKICHUEM HeuemHoz20
Yyclia TOI-KBapKOB M IO MOJEIMPOBAHUIO TaKUX COOBITHMIA. B cocraBe 3TOro Komiuiekca
OTMETUM CJIEAYIOIHE:

1) pa3pabotka 3 HeKTUBHBIX IreHepaTOPOB COOBITHHM C POXKIACHUEM OJHOIO M TPEX TOII-
KBapKoB. B ToM 4ucie MoAenupyrommx COOBITUS C OJUHOYHBIM TOI-KBAPKOM C YYE€TOM HE
muaupytomux (NLO) mepTypOaTuBHBIX MOIMpPaBOK — 3/1€Ch OOJNBIION HUHTEpEC IMPeICTaBiIseT
HOBBIM METOJ «CULUBKU PACNPEOeNeHUL),

2) MoJepHHU3alMs IOJHOTO IHUKJIA MOAETUPOBAHUSA IPOIIECCOB POXKICHUS HEYemHO20
YKCIa TON-KBAapKOB - 32 CYET UCIO0/Ib30BaHus YHUUIMpoBanHoro dopmara LHEF mna 3amucu
MIapTOHHBIX COOBITUI M CTaHAapTU3MpoBaHHOTO opmata HepML mis onmcanus mapaMeTpoB
TaKUX COOBITUH, B pa3paborke kotopbix JI.B. Jlyako mpuHUMal aKTHBHOE ydacTHe. 31ech
BaXKHOE MeCTO 3aHsula co3naHHas JI.B. Jlynko ¢ komteramu u3 OUSIN cneunanuzupoBaHHas
0a3a XpaHEHHsS CMOJIEITMPOBAHHBIX MAapTOHHEIX coObITUi MCDB, npuHSTas B UCIIOIb30BaHUE
B IIpakTuKe 3kcriepuMmeHToB DO u CMS;

3) pasBuTHE MeETOJa HEHPOHHBIX CeTeH, pa3paboTaHHOTO B KaHAUIATCKOMN
JUCCEpTallMOHHON paboTe A BBIACIEHUS COOBITHI ¢ OAMHOYHBIM POXKICHHEM TOI-KBapKa B
paMKax Noaxona «axncambne HelipoHHwvix cemeti (Hansen and Salamon, 1990)». D10 pa3BuTHe
BKJIOYAET: MOAKIIOYEHUE MeTo/1a 0aileCOBCKIX HEHPOHHBIX ceTel, METOA GUIBTPALUU TLIOXO
MOJIEIUPYEMBIX (OHOB, METOJ ONTHMHU3AIMKA APXUTEKTYPHl M I1apaMETPOB TPEHUPOBKHU
HEHPOHHBIX CeTeil, MeToAbl IPOBEpKU 3(HHEKTUBHOCTH HCIONIB3YEMBIX METOJOB C yYE€TOM
CUCTEMaTMYECKMX  OMMOOK W  METOAMKAa  y4yeTa  BIMSHHUA  CHCTEMaTHYECKHUX
HEOIPEIECICHHOCTEN.

Ilo pesynbraram JI.B. Jlynko B 9acT IpUMEHEHHS METOAOB HEHPOHHBIX ceTel
OTMETHM CIEYIOIM BakHBIA acriekT. B mocineanue 10 jier MOIHOE pa3sBUTHE IOYyYIIN
MeTosl irybokoro obyuenuss (DL - Deep Learning). B OrpoMHOM 4YHCle MPHIOXKEHUH C
IIOMOINBIO 3THUX METOAOB IIOJYyYEHHI MPOPHIBHBIE PE3YJIbTATHl C 3HAYUMBIM IIPUKIATHBIM
spdexTom. Xapakrepuctuueckum a1 DL MeTomoB sBIseTCs HEOOXOOUMOCTh OOY4YEHHUS
TaKUX HEMpPOHHBIX ceTeil Ha Habopax pa3MEUEHHBIX JAHHBIX OYEHb OONBIIUX pa3MepoB. B
MIEPBYIO OYepenb IS MPUIOKEHHUM, A1 KOTOPHIX HET (WM He U3BECTHHI) (yHIaMEHTAIbHBIX
3aKOHOB, ONNCHIBAIOIINX COOTBETCTBYIOIIME TMpouecchl M sBiaeHus. [IpuMepsl Takux
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IPUIOKCHUM — JIMHIBUCTUKA, MEIWIIMHA, COLMAIBHBIE TPOIECCH, MCUXOJOTHS M MHOIHE
apyrue. B ecrecTBeHHBIX Haykax (B ¢Qu3uke, HampuMep) (yHIaAMEHTAJbLHEIE 3aKOHEI
U3BECTHBI, U 3TO OOCTOSTENHCTBO AAeT BO3MOXKHOCTH Pa3pabOTK >((PEKTUBHBIX METOIOB
NPUMCHCHUS HEHPOHHBIX CeTed ¢ OO0y4eHHWEM Ha CyIIECTBEHHO MEHBIIUX Habopax
pa3sMeYEHHEIX JaHHEIX. FIMeHHo Takoii noaxon Gnectame pa3suBaet JI.B. Jlyako — B KauecTse
¢pynoamenmanvHoli OCHOBBI, Ha KOTOPYIO OIKMPAIOTCS €ro pa3paGoTKM 10 IPUMEHEHHUIO
METOJa HEHPOHHBIX CE€TeH, OH WHcHnoib3yeT auarpamMmatuky Deiinmana (61aro, d9To
UCCleyeMas B JUCCEPTalul (PU3HKa OTHOCUTCS K J)KECTKUM IIPOLIECCaM, IS KOTOPHIX TEOPHS
BO3MYILIEHUH paboTaeT ¢ 6OINBIION TOYHOCTHIO). B yacTHOCTH, OTe/IbHBIC HEMPOHHEIE CETH, B
pa3pabOTaHHOM MeTOoJe aHCcaMOIsl HEUPOHHBIX CeTel, COOTHOCATCS C Pa3IMYHBEIMU KaHAJIaMH
POXICHNS HeuemHO20 YUCIIa TOI-KBapKOB U ¢ KaITMOPOBOYHO-MHBAPHAHTHBRIMH IOHA0OpaMu
deiinmanoBckux auarpamMM. Ilo cyTu, Takoi MOAXOJ MOXXHO OTHECTH K NEPHUOIY DPa3BUTHS
METOJI0OB MCKyccTBeHHOro uHremiekra (MU) mo Deep Learning smoxu, koraa B ocHoBe MU
METOJIOB JI€KalX 3HAHW, IPEICTaBICHHBIE B BUIE NpaBWI — IpuMepoM Takux M meTomoB
ObLIM 3KCIIEpTHBIE cucTeMEL. [loTpsicaromnue npukiaausie ycrnexu Deep Learning B mociequue
10 ner npakTudecku 3akpbutd uHTEpec K MM mMeromam, oCHOBaHHBIM Ha 3HaHMAX. OIHAKO, B
MU coobmecTBe ceifuac HayMHAIOT OOCYyXaaTh orpaHuueHus DL MeToga, U B KauecTBe
OIHOTO W3 BO3MOXKHBIX HaIlpaBiIeHUi nanpHeimero pasButus MU MeTomoB HayWHAIOT
obcyxaate «mupuzemieHue» DL mapaaurmsel Ha GyHIAaMEHT 3HaHH. B 3TOM oTHOIIEHMH
rmoaxoxn, passuBaemselii JI.B. Jlynko, mo HammeMy MHEHUIO, UMEET OOJIbIIME IIPUKJIATHEBIE
MIEPCIIEKTUBEI.

Hay4ynasi HOBH3HAa pe3yJbTaTOB, MOJYUYEHHBIX B JUCCEPTAMOHHBIX HMCCIEIOBAHMIX
JI.B. lynxo NOATBEPXKAAETCS SKCIEPUMEHTAIBHBIMU JaHHBIMU 10 OJAMHOYHOMY POXKIECHUIO
Ton-KkBapka B skcrepuMmenTax DO u CMS, otkpeiTueM 3¢@exTa CUIbHOW OTpHIIATENbHOM
UHTEpGEPEHIIMN BKJIAJOB OT CHJIBHOTO M 3JIEKTPOCIa00ro B3aMMOJICHCTBHII B HEKOTOPHIE
KaHaJIBl POXIECHUSA TpeX TOI-KBapkoB B skcrepuMeHtax Ha HL-LHC, a Takxke BbICOKOI
53¢ (}EeKTUBHOCTHIO Pa3pabOTaHHOrO KOMIUIEKCZ KOMIBIOTEPHBIX METOJOB aHalu3a W
MOJEIUPOBAHNS SKCIIEPUMEHTAIBHBIX JTaHHBIX [0 POXKIEHUIO OJHOTO M TPEX TOIM-KBapKOB Ha
aIpOHHBIX KOJUIaAepax.

IIpakTHYeckasi 3HAYHMOCTb pE3yJIbTaTOB ANCCEPTALlMd COCTOUT B TOM, YTO OHU
[IPUMEHSAIOTCSA IIPY aHaIM3e JaHHbIX B 3kcnepumenTax CMS (LHC), Bxiirouas MoaenupoBaHue
IaHHBIX B Oyaymux skcnepuMmentax Ha LHC B pesxriMe BRICOKOI CBETUMOCTH.

Jlnynplii BKJAaA aBTOpa B KCCIEJOBAaHUAX, BBIIOJHEHHBIX C COaBTOPAMH,
3aKII04YaeTcss B pa3paboOTKe METOJOB, IIOCTAHOBKE peIIaeMbIX 3aJad, IIPOBEICHUU
BBIYMCIICHUM, aHalu3e OKCIIEPUMEHTAIBHBIX [aHHBIX ¥ IOJIYYEHUU SKCIEPUMEHTAIBHBIX
pe3ybTaToB. bonbias 4acTh MpaKTUUECKUX BBHIYMCIECHUHN, pe3yabTaThl KOTOPHIX MPUBOAATCS
B pa0oTe, BBIIIOJIHEHA aBTOPOM CaMOCTOSITENBHO.

Iy6onukanuu u anpobanus pe3yabraToB. Couckarenp uMmeeT 67 omyOIMKOBaHHBIX
pabot mo Teme muccepraimu, 34 W3 HUX OMYOJIMKOBAaHBI B PELIEH3UPYEMBIX Hay4HBIX
W3IaHUAX, pPeKOMEHIOBAaHHBIX JIJIS 3allIUTHl B JUCCEPTALIMOHHEIX coBeTax MI'Y.

Marepuaiisl quccepTalii HEOTHOKPATHO JOKJIAIBIBATINCH U OOCYKAATUCh HAa HAYYHBIX
CeMHUHapax M coBem@aHuax Kojurabopamuit DO m CMS, a Takke Ha pasIMYHBIX
MEXIyHApOIHBIX KOH(MEpeHIUAX 1Mo ¢hu3uKe BeicokuX sHepruid B 2002 — 2022 ropax.

O0OCHOBAaHHOCTP W [OCTOBEPHOCTb HAyYHBIX IIOJOXKEHUHA W  BBIBOJOB
IUCCEPTAallMOHHOM paboThl  00ECHEUMBAETCSI CTPOTOCTBIO  MCIIOJIB30BAHHBIX  METOJOB
KBaHTOBOM TEOPHM IIOJIA, CHCTEMHBIM IIPUMEHEHHEM METOJOB MAIMHHOrO OOydYeHHs H
CTaTUCTAYECKOr0 aHaIN3a JAaHHBIX, CPABHEHHEM IMOJy4acMBbIX PE3YJIbTATOB KOMIIBIOTEPHOIO
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MOJEIMPOBAHUS C pe3yJIbTaTaMH aHaIM3a JaHHBIX KOJUIaiaAepHbIX skciepuMenToB DO u CMS,
a TaKKe C pesylbTaTaMd MOJEIMPOBaHMSA OyIymUX OHKCIEPUMEHTOB, IOAYYEHHEIX C
HCITOJIE30BAHUEM AJIbTEPHATUBHBIX BEIYMCIUTEILHBIX METOIOB.

Huccepramus BxIo4aeT B cebs Bmenenue, yersipe [aBbl, 3aKkiroueHHMe M CIHCOK
nuTepaTypsl U3 274 uctounuka. O6veM quccepTaim 273 CTpaHuIBL.

Bo Bsemenun 0060CHOBaHBI aKTyaJbHOCTh TEMBI [UCCEPTALMOHHOM pPabGOTEHL,
ChOpMyIMPOBaHEI LeIb ¥ 3aJa4l AUCCEPTAL[MOHHOIO UCCIENOBaHNs, JaHa MH(POPMAIHS II0
CTPYKTYpE AMCCEPTAllMM, PACKPHITEI HOBH3HA, TEOPETUYECKAs M IMPAKTHUYECKAs 3HAYMMOCTH
IIOJIyYCHHBIX PE3YJIbTAaTOB, ONKWCAHBI METOABl U IOOXOJBI, HCIIOJB30BAaHHBIE B XOIE
AUCCEePTAllMOHHON paboThl, CHOPMYIUPOBAHBI IOJIOKEHHUS, BHIHOCUMBIE Ha 3allHTY,
ChOpMYITMPOBAHEI MX OOOCHOBAHHOCTh U JJOCTOBEPHOCTH, JaHa WH(POPMAIMA MO anpobaIuu
II0JIy4EHHBIX PE3YJIHTATOB.

[lepBas rinaBa nocesmeHa (pEHOMEHOJIOIHH JJIEKTPOCIAb0ro pOXKIEHNs TON-KBapKa Ha
aZpOHHEBIX Kojutaiaepax. Ilpeacrasnen pa3pabGoTaHHBIM METO] MOJEIUPOBAHMS OAMHOYHOTO
POXJEHHUS TOIN-KBapka ¢ Y4€TOM HE JIMIUPYIOIIMX IOonpaBoK. [IpeacTaBieHBI pe3ybTaThl
(eHOMEHOTOTMYECKOT0 MCCIIeIOBAHUS MIPOLIECCOB POXKIEHHS TPEX TON-KBAaPKOB.

Bropas rimaBa mocBsIleHa MeTOJaM ONTHMM3AIlMM OSKCIIEPUMEHTAIBHOIO aHAJIN3a
JMaHHBIX Ha aJpOHHBIX Koyuaizepax. IlpencTaBieHBl METOABI NMPUMEHEHUS HMCKYCCTBEHHBIX
HEUPOHHBIX CETEH B OKCIEPHMMEHTAIBHOM IIOMCKE 3JIEKTPOCIaboro pOKICHUS TOI-KBapKa,
crangapr LHEF 3ammcu cMonmenupoBaHHBIX NAapTOHHBIX COOBITHIM IS HCIIONB30BaHUA B
pasimmuaoM IIO  sKcnepuMEHTaNBHBIX  KOJUTAOOpalldii, METOABl  aBTOMAaTHYECKOIO
JOKYMEHTHPOBAHUSA MOJEIMPOBAaHUS ITApTOHHBIX cOObITHII B dpopmare HepML, 6a3a 3HaHwMit
MCDB MozenpHbIX IapTOHHBIX COOBITUH UIS KOJUIaMIEPHBIX SKCIIEPUMEHTOB.

B Tperseil rnaBe mnpuBeneHBl pe3yIbTaThl MPUMEHEHUSA pPa3pabOTaHHBIX METOJIOB
aHajom3a B 3aJaye IIOMCKa 3JIEKTPOCIaboro poxaeHWs Tom-kBapka B skcrepumente D0. B
YaCTHOCTH, IPEACTABIIEHBl PE3yNbTAaThl 10 OOHAPYKEHUIO t-KaHAJIBHOTO 3JIEKTPOCIaboro
POXIEHHMS TOI-KBapKa, C U3MEPEHUEM KIIFOUEBBIX €ro XapaKTepUCTHK, CEUCHHS U MapaMmeTpa
|Vtb|. :

Yerseprad Ii1aBa NOCBSINEHa IOUCKaM OTKJIOHEHUH OT npenckasanuii CM B mporieccax
OIMHOYHOI'O0 POXKIEHHs TOI-KBapKa, B TOM 4YHCJIE BO B3aUMOJEWMCTBHM ToIl-KBapka ¢ W
6030HOM u b-kBapkoMm. IlpencraBieHsl pe3ysibTaThl IMOMCKA TaKMX OTKIOHEHHH B
skcnepuMeHTe DO U mepBble NpsAMBIE OrpaHHYEHHS Ha MapaMeTpbl aHOMAIBHBIX CTPYKTYD
B3aMMOJIEHCTBUA TOI-KBapKa ¢ W 6030HOM M b-KBapKoM a TakKe pe3yJIbTaThl MOUCKA TaKUX
oTKJIIOHeHu! B 3kcrepumenTe CMS. Ha ocHoBe MonenupoBaHHs IPOIECCOB OJMHOYHOIO
pOXIEHMs Tol-KBapka B HeWTpaabHbIX Tokax FCNC momydeHsl BEpXHHE OrpaHUYCHHS Ha
IapaMeTphl TAKUX aHOMaJIbHBIX B3aUMOIEHCTBUIA.

B kavyecTBe 3amMe4yaHHsi OTMETUM  MHOTOUYHMCIIEHHBIE  JIUTEpaTypHBIE U
JUHIBUCTHUYECKHE HENOCTAaTKM B TEKCTE AuMccepTanuu U aBTropedepare. OmHako 3TO He
OTHOCUTCS K HAy4YHOHl 3HAYUMOCTH TOJYYEHHBIX pE3yJIbTAaTOB M HE MEHSAET BBICOKOM
ITOJIOXKUATENBHOM olleHKu auccepramuu JI.B. Jlynko.

3aka04eHue.

Huccepranus JIL.B. Jlyako «®usnueckue OCHOBHI M METOABI  ONTUMM3AIINU
WCCIIEIOBaHUN OJMHOYHOTO POXKIEHUS TOI-KBapKa Ha aJpOHHBIX KoJUIaiifepax» OTBEYaeT
TpeOOBaHUAM, YCTAHOBIEHHBIM MOCKOBCKMM T'OCYJapCTBEHHBIM YHHBEPCUTETOM HWMEHHU
M.B.JlomoHOCOBa K Hay4dHO-KBaIM(UKAIMOHHEIM paGotam. CopaepxaHue auccepTanun
COOTBETCTBYET ACIOPTy crenuaibHOCTH 1.3.15. — «®Pu3nKa aTOMHBIX SAEp M 3IEMEHTAPHbIX
qacTHll, HU3MKa BHICOKMX DHEPrui» ((U3MKO-MaTeMaTHUECKUE HAYKU), a TAaKXKE KPUTSPHUIM,
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onpezneneHHbIM B m.2.1-2.5 TlonoxeHus: 0 MpUCYKICHUH YUEHBIX CTeleHel B MOCKOBCKOM
roCyIapCTBCHHOM yHuBepcutTeTe uMeHH M.B. JIomMoHOCOBa, a Takxke OpOpMIICHA COIIACHO
npuwioxesuasM Ne 5 um 6 IlosokeHHs O JMCCEPTAIMOHHOM COBETE MOCKOBCKOIO
rocy1apcTBeHHOro yHmuBepcurera umMeHu M.B.JIomoHocoBa. Takum 00pa3oM, COHCKaTeNhb
Hynxo JleB BnamuMupoBud 3aciyXMBaeT MNPHCY)XKACHUS €My YYEHOM CTEleHHM IOKTOpa
(pr3nKO-MaTEMATHYECKMX HAayK 10 crenuanbHocTd 1.3.15. — «®u3Wka aTOMHBIX SIep M
3JICMEHTApPHBIX YaCTHIL, (PU3KMKA BRICOKUX SHEPIHiD» (HU3NKO-MaTeMaTHUECKUE HAYKH).

OduumanbHBIN OIIIIOHEHT:
I'1aBHBINA Hay4YHBIA COTPYIHUK
KK HBUKC-npupo10nmog0o0HBIX TEXHOJIOTHiA
OI'BY HannoHansHBIN MCCIIEI0BATEILCKHIA
ueHTp «KypuaroBckuit uncTUTyT» (T. MOCKBa),
IOKTOp (H3.-MaT. HaykK PN
B.A. Unbun
22 centsa6ps 2022 r.

KoHTakTHBIE TaHHbIE:

ten: +7 (915) 016-00-48

Email: ilyin0048@gmail.com

CnenanbHOCTB, [0 KOTOPOM OGHUIIHAIEHEIM OINIIOHEHTOM

samuiena auccepranusa: 01.04.02 «Teoperudeckas pusukar

Anpec mecta pabotsr: 123182 Poccust, Mocksa, rut. Akanemuka Kypuarosa, 1. 1
Pa6ounii renedon: +7 (499) 196-95-39,

Pa6ouwmii email: ilyin_va@nrcki.ru
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