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O$raqraalbHble orrrloHeHTbl :

1. ,{or<rop $raruro-vraTeMaTr4tlecKl4x 
HayK, ne,uyur',rfi uayvurtfr corpyAHI4K

Karaes AugPefi Jllsoeu'I

2,,n oxrop Qusraro - vl aTeM aTrrr{ecKl4x HayK, ne.qyruufi nayunrtft coTpyAHI4K
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3aceAaHue AI{cceprallI{oHHoro coBera

A 720.001.03

29 cer.'rs6Pa 2016 roAa

llpe4ce4areJrb A,ccepTaquoHHoro coBeTa - AoKTop Qusraro-uaTeMaTl4qecKl4x

HayK Pycaxoeraq Huxorafi AprevreBl4q'

Y.{eHrrfr ceKperapb Al4ccepraul4oHHoro coBera AoKTop Qnsuxo-

M areMarl4rlecKl{x HayK Kap avruure ea f arlaH a AnarolbeBHa'

,{uccepraquosnHfi coBer A 720.001.03 npl4 o6leAr'rHeHHoM I4Hcrl'lryre

flAepHbrx r4ccJreAoB a:Huit yTBepxAeH B K0JII4IIeCTBe 23 qenoeer' IIpucyTcTBOBaJIkI HA

3aaenaqnr'r 16 qresoB coBera:

Pycaroeuq H.A.
Farycon IO.A'
Be.uHgKoe B.A.
Bpyaanran B.E.
Eynnon C.A.
fnaronen B.B.

,{euncoe FO.H.

,{Nonoc P.B.
Eropon B.f.
Kalussttr<oe B.f.
Kaparranueea f.A.
Kouapoe B.W.

Kylnr<oe A.B.
MeruKoe I4.H.
Ortruescrcrafi A.f.
Ouuurenrco JI.M.

r43 HHX AOKTOpOB HayK no nposHJIIO paccMaTpl4BaeMofi AuccepraIII4H - 7 qeloner'

Earycoe FO.A.

EeAHsxos B.A.
Bpy4anraH B.E.

fnarones B.B.

Axonoc P.B.

Kanuuuuroe B.f .

Pycaxoeuq H.A.
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IlpegcegaTeJrb: ,{oponae KoJIJIefH, y Hac Ha6pancx KBOpyM' raK qro MoxeM

HaqusaTb. v Hac cefoAHq 3auII4Ta AnccepTaiII4t{ feoprnev AHarolleBI4rIeM

foloeaHoBbrM, Ha3bIBaeTct <MsoronapToHHbIe B3anMoAeitcrvus' B IIpoToH-

aHTtrnpoToHHbIX CToJIKHoB9HI'IIX B 3KcnepI4MeHTe D0 sa rorutafi4epe Teearpou>'

flpeAcraurfleTcr Ha coHcKaHI4e yveuofi creIIeHI4 KaHAI4Aara sr4:'-uar' HayK IIo

cnequaJrbHocrr4 01.04.16. y Hac ryr pyKOBOAT{Tenb cKar{KOB Hr4Konafi EoprcoBr4r{'

roropHfr OTCyTCTByeT KaK fl IIOHI4MaIO' HO BpOAe 611 6es uero MbI I4MeeM npaBo Bce

3ro AeJraTb. onuosesrrt Baclt trufi B,al"*Ou"t Mo'Ianos u: llporenuo' An4pefi

Jllsoel4qKaraenl{3VIuclury.ragAepHbIXI4ccneAoB*"\'o1-l:Y:?:
lf.unr.u tlut caparoscKr,rfi Haur4oHaJrrsrrfi r4ccJreAoBareJrbcKr,rfi rocyAapcrBeHHblu

yHr4Bepcr4"ar rrarn l{epurtrueBcKof O. Hy, 4anafiTe IIO 4OXyUeurarvr?

YqeHrrfi ceKperapb: 3uauur' Bce AoKyMeHrbI B n^^:^:.--:L::I:::it'
3aflBJreHr4e o npr4eMe A'cce praIJ'vr, IU'oHafl, yrlerHag Kapra' c''LIcoK yr{pexAeHw c

neqaTflMr4 11o paccblJlKe. Irlrrlerorcg Bce UeO6XO4nUrte oT3bIBbI: 0T3618 Hayr{HOfO

pyKoBoAI4TeIf,' osrar-lrrarrbHbIX o|l|IoHeHToB V ne4yu1efi opfaHH3aqI,II4' uMeeTcq

3aKJIIoqeHI4eopfaHI43aIII4lI,cfipaBKaocAal{e3K3aMeHoB,I4MeeTc'3aKJItoqeHI4e
ee,4yu1efr opraHH3aIIuI4, T.e. Bce AoKyMeHTbI B HaJII4qI4U' Mrr MO)I(gM IIpI4CTynaTb K

[poBeAeHI4IO 3aIIIHTbI'

IlpeAceAaTeJrb:cuacr,r6o.EcrrnI{BonpocblKaKl4e-Hr'r6yar?BuAuruoner'Hy
TOfAa [pr4fnarxaerra feopruq AHaroJIbeBI4qa' o6rr'{HO y Hac [pnHflTO e 20 MLIHyT

yKnaAblBarrcs. llox uY it'c;r a'

Io.rrosaHon I.A.: ynaxaeugfi npe4ceAareJlb, yBaxaeMble ruIeHbI Al4ccoBera'

yBaxaeMafl uyirro,p^, Pa:peurure npeAcraB[rb Al'Iccepraql'Irc Ha reMy

<MsoronapToHHble B3aI4MOAe fi'c]]svfl, B [poToH-aHTI4[poToHHbIX CTOJIKHOBeHI4f,X B

3Kcuepr4Menre D0 Ha KOJIJIaftaePe Tenarpou>' Pa6ora BbIIIOJIHeHa S Jla6oparopw

flAepHbrx npo6nena o6telnneHHofo I4HCTI4TyTa f,AepHbIX nccne'4oeaHlafi' HayuHltfi

pyKoBoAl4renbAoKropSu:'-uar'HayK'npoQeccopCxauxosHuxorafiFopuconuv'

llossonbre MHe Haqarb co crpyKTypbr aApoH-aApoHHOfo croJIKHOBesns' B

ynponleHuoil Qopvre XecrKoe coyAapeHue nporoHa vr 
-a[TnrrporoHa 

MoXHo

lpeAcTaBr4Tb, nun *aatnoa 2 B 2 paccetuue [apToHoB' Ho KapTI4Ha He CTOiIb

I4AeanbHa. Harra geo6xoAltl'to yrII'lTbIBarb rJIIooHHoe u3nyr{eHl4e B Har{arbHoM v

KoHeqHoM cocrof,Hlrf,x, TaKXe i"rruruutr ss6exrbr aApoHl43awlv ra SparueHTaul4'l

I,1, fIoMtrMO 3TOfo, B CHny Tolo' t{TO a.qpoHbl f,BJIflIOTCfl COCTaBHbIMI4 O6tertavtn',

Bepo'THocrlo6uapyxllTbAoIIoJIHHTeJIbHoeXecTKoenapToH-IIapToHHoepacce'Hl4e
TaKXe He ucKrroqaercs. Taxuu o6pasou, [aproHHaq MoAeJIb KXA oll{cblBaer

3KCnepr4MeHTaJbHbIe pe3ynbTaTbl' cBoAfl B3al4MoAeficrsne [apbl a'{poHoB K

B3al4Mo.Aeicrgl4ro[apbloTAeJIbHbIXnapToHoB.|IpraTaKoMMeXaHI43MeApyfl4e
KBapKI4HeyI-IacTByroTBoB3anMoAeilctswu.T.e.xoueqHoecocTo'Hl4eMoXeT6ltrr
o.pa:oaaHo B3anMO^eficreneM AByx n 6olee [apToHHbIX [ap' T'e' lpoqeccaMl4 C

MHoronaproHHbIMH B3aI4MoAe ficisus*'r' flouer'ry MbI I4HTepecyeMct TaKI'IMI4

[poqeccauu? Bo-uepBbIX, Ll3yqeHl'Ie TaKI4X llpoqeccoB HeceT HOByIo vr BaxHyIO

uu$opivrauraro o nnyrpeuuefr cTpyKType aApoHoB' Tarcxe, QeHorraenoJIOfI'IqecKI4e

M oAeJrH MH ox e crB eHHbrx rr aproH-n apro HHbrx 83 aI,lMoAe fictsuit' rp e6yror n acrp ofi ru

[apaMeTpoB, I43BJIeKaeMbIX vI3 3KCIIepI4MeHTa' A TaKXe rlpoueccbl c

MHOfo[apToHHbrMH B3al4MoAeficrsug\au MOfyT 6rtrr I',ICTOLIHI4KOM QoHa K



HeKOTOpbTM peAKtrM rrpoqeccaM, T.e. KoHerIHbIe cocrof,HI{fl, o6pasoeaHHble

9AHOIIapTOHHbIMI4 B3aI4MOAefiCreI4sNaU, MoryT COB[aAaTb c KOH9r{HbIMI'I

COCTOSHT4 flMvt) O6paSOnaHHbIMI4 IIpOqecCaMu C MeXaHI43MaM]Z- B3aLIMOAefiCTBUq AByX

nap raproHoB. Iipocrofi cnyqail ABofiHoro rlaproH-naproHHoro B3aI'IMo Aef4arBvrfl'

ceqeHr4e 3TO|O rlpoqecca tlporloplII4oHaJIbHO AByM ceqeHH'flM OAHOIIapTOHHbIX

B3ar4MoAe il,crnvtir v o6parHo nporopllnoHarlbHo es$exrtlnHoMy tt"tll: 
_;

napaMeTpy,KoTopbleI,lMeeTpa3MepHocTbceI{eHI4''XapaKTepI43yIouII4I4
asser<runHyro o6nacrb B3ar4MoAeficrBl4t rlaproHoB. T.e. oH coAep)Kl4r I4HoOpMaIII4IO

o npocTpaHcTBeHHOM pacnpeAeJIeHI'II4 rIapToHOB B HyKnoHe' coorseTcTBeHHO' ecJII4

pac[peAeJleHue paBHoMepHoe, To vmr 6yaeu I4MeTb e@sercrranHoe ceqeHue 6olrruoil

Berr4rrr4Hbr r,r MaJroe ceireH'e AByxnaproHHbrx B3ar4MoAeftcrsuir.I'I uao6opor, ecJII4 y

Hac KOMnaKTHOe pacnpeAeJleHl{e napToHoB' TO MbI 6yaeu I4MeTb MaJIOe

esQer<rranHoe ceqeHrae ra 6onllIloe ceqeHl4e AByX[apToHHbIX B3anMo lteitqnuit" Kax s

cKa3aJI, eQsercrrznuoe cer{eHne He[oCpeACTBeHHO CBt3aHo C [poCTpaHCTBeHHOfi

rrJroTHocrbto IIapToHoB, T.e. oHo 
'Ipo[opquoHaJlbHo 

o6nacTl'1 [epeKpblT's B aApoHaX'

Harreraroull4x c npuqenbHblM rapaMerpoM P vr QyHrUnx f (b) - 3ro $ynxqnr

pacnpeAeJleHl4fl ,rupto""ofi unoru-ocTl4. To ecTb 3QOeKTuBHOe cealeHl4e - 3To HeKI4fi

QeuolrenoiroruqecKl4fi rapaMerp, rpe6yrouf uf4 v3wepelnfl' B sKcuepl4MeHre' Fy4yuu

r43MepeHHbIM 3KcIIepI4MeHTanbHo, oH rIo3BoJIteT oIIeHI'ITr QyHt<UuI4 pac[peAefieHuq

rraproHHbrx rrJrorHo erei4 Lr pa3Mep naproHHbrx Koppen flL\uil' I-{enr'r v 3al.a.'v pa6orlr

3TO r{3MepeHl{e AonI4 AByx[apToHHbIX B3aHMOAefrc/I.svfi B AaHHbIX C

HcIIoJIb3oBaHI4eMllpoqeccacToJIKHoBe:HI4fl'IIpoToHaI,IaHTI4IIpoToHaBKoHeI{HoM
cocrosHr4r4 QOrou Lr rptr aApoHHbIe crpyl4. Tarcxe I43MepeHI4e SsserrunHoro

ceqeH?Ifl AByX[apToHHbIX B3aI4MoAeficrsuil' - npoqecc-He3aBl4cllMoro [IapaMeTpa'

cBr3aHHoro c [pocTpaHcTBeHHbIM paclpeAeJleHl4eM napToHoB B aApoHe' A rarxe

orIeHKa Qoua, "ira"*noro 
co6blT."flM,r c MHororIaproHHbIMI'I B3aHMoAeftcrBI'IflMI{ B

[poqeccax accorIHaTr4BHOfO poxAeHl4s w-6oso1a v 6osoHa Xurrca rIpH 3HepfI4I'I

TenarpoHa.

Hecxolrxo cJroB O KonnafiAepe TeearpoH. 3ro npoToH-aHTl4npoTousrtit

KonnaftAep c 3Heprvefi. 1.96 TeB, 
"u*oA"rqufi.cs' 

HeA€uIeKo or guxaro e c[IA' Y

Hefo3acnuuofiAec'THJIeTI4f,yc[eruHofipa6oTblBIIJIoTb.4oceHTfllpx201'1ro4a,
Kor.4a ou 6rtl ocTaHoBJIen. 3a [epuoA na6opa AaHHbIX Run lI 6ruo Ha6paHo oKoJIo

;;^A; i; u66.*rruHocrbro 3anvckr go%. fiauuax KoHKperHat pa6ora ocHoBaHa Ha

na6ope .{aHHbIX, cooTBeTcreyroulefi cBeTI4MocTI4 1 O6-t ' CyrUecrByIoT ABe Tor{Kl4

flepeoeqeHufl npoToH-aHTI4IIpOTOHHbIX [yrIKoB, n o4uofi H3 KOTOp6IX pacnoJlafaeTcfl

AeTeKTOp D0. SrcnepLrMeHTaJIbHa{ ycTaHOBKa D0 - 3TO MHOfOIIeiIeBOfi AeTeKTOp'

Bectruufi 6olee 5000 roHH, c lusefisurrau pa3MepaMl4 20 x 10 x 10 MerpoB'

o6naAarorqrafi xopoureil TpeKoBOfi CI4CreMofi, xI',lAKO-apfoHoBbIM KaJIOpHMeTpoM',

pa3AeneHHbrM Ha- a4pouHHfi Vr 3neKTpOMarHI4THbIfi KaJIOpI4MeTpbI' vr 6onHuoft

MIooHHofr cl4creMofi c qeHrpanilroft 14 nepegneil r{acrbro' Tpurrepuar cucreMa

ro3Borqer o6pa6arbrBarb 20 rytututuoHoB co6rrrufi B ceKyHAy v 3afivcHearl 200

co6urufr B oeKYHAY.

flpex4e qeM r43yqaTb AByxfIapToHHbIe B3aUMOAeitc"r-'sI4fl' B KOHer{HoM

cocTof,Hr4u sorou frJrroc 3 crpyH, HHTepecHo 6rtlo I43yr{I4Tb KI{HeMaTI4Ky llpoqeccoB

accouHaruBHofo poxAeHl4t soroHoe u crpyft. B nHAI{pyIoIqeM nOpflAKe Jlexar

Ar4afpaMMbr no*nro"-rroAo6Hofo qg + qy [poqecca 14 TaKXe aHH'I4rl/Jrflrll4fl



qQ - gy. lrlalyueuueu B HaqaJIbHoM 14 KoHer{HoM cocTof,Hl4flX o6ycnoueHo

tIoflBJIeHue AorIonHI4TeJIbHbIX crpyfi' r{To raKxe BHocI4T AononHl4TelrHrtfi Auc6alaHc

MexAy soronovr 14 nvullpyloulefi crpyefi. A oclroeHblM I4CTOTIHI4KOM sona K raKuM

npoUeocaM, .f,BJIflIOta" ao6bl Tv]fl,) B KoTopbIX $oron [poI4cXoAI'IT oT pac[IaAa aApoHoB'

a TaKxe or $parureHralloHHHx sorouoe. 3Aecb Ha 3roM rpasraxe [peAcraBJIeHa

oXI4AaeMa'AoIlflBKnaAacelleHnflqglqyoTHocnTeJIbHoIIoJIHofoceqeHl4'B
pa3nr4r{Hbrx r4HTepBanax uo 6HCrpoTaM $oro_HOe ra crpyfi' ouesra 3Ta CAenaHa c

noMoulblo MoHre-Kapno ,.".putopa PYTHIA c na6opola $yuxqHfi raproHHoro

pacnpeAeJreHl4fl CrgbO.Svr. 31.." v3 KaprI4HKll BI{AHo' r{ro rlpoqecc qg + qy

AoMlIHI4pyeTBIxI4poKoMAocTaTotIHoKI4HeMaTI4I{ecKoMAI4aIIa3oHe,aBKJIaAbI
fipoqeccoB aHHurl4Jrflq'oHHoro 14 KoMrrroH-noAo6soro craHoBtrca npu6ru43l4TeJlbHo

cpaBHr4MbrMr4 B pairoHe 100 foB. Pe:ylilaToM l43ytleHvlfl' 3rI4X npoueccoB cTaJIo

u3MepeHr4e rpofinoro .qr4soepeHllnaJlbHofo cglleilwfl' npouecca soroH IIJIIOC <jet +

X> e qerbrpex pa3[HrrHbrx- o-6nurt"x 14 rro x,/ ''ottutle 
o6lacrl4 rIoKpbIBaIor tIpI4

paccMorp eHvr' sorouon or 30 ro 400 feB ra c noreperrHbrMr{ r4Mrrynbcar''a crpyfi

6olrure 15 feB. Taruu o6pa:ou, B yKa3aHHbIX I4HTepBaJIax 6rrcrpor noKpblBaer or

0.007 ao 0.8 ro x Lr or 900 ao 1.6 x i 0t ftg' ilo C - Tarxe rpol'I3BeAeHo cpaBHeHI4e

ccneAyIoUIHM3anl.t$upyrcul}lMIIopfAKeTeopI4I4Bo3MyUIeHI4qTeopeTI,IqecKHMI4
[peAcKa3 a]Hl{fl|,Il^. guclo- co6ltrltfi B AaHHbIX nonpaBneHo c yqeroM :Q$exra

MnIpaIInIII436uuaB6uu,IITocBfl3aHocKoHeqHbIM3HaqeHI4eMpa3peIIIeHI4'
3neKTpOMafHr,rrHofo KaJIOpI4MeTpa. Ho 3TOT esQexr AOCTarorIHo HeBeJII4K v

Bapbr4pyeTcfl oT 1 ao 5oA. TeoperuueaKl'Ie [peAcKa3aHvrfl' BI{AHO, qTo He cnoco6srt

oilUCaTb CerreHr4fl BO BCeM I43MepeHHoM I4HTepBaJIe, [pl4qeM pa3nrrtl4.fl 3TlI

pa3HoHaIIpaBneHHbI'fAe-ToOHLInepeoueHl4BaroTI43MepeHHbIe3HaI{eHI4q,afAe.To
HeaooueHnBaroT.

Tenepr qro Kacaercfl I,I3MepeHufl asoexTl',rnHofo ceqeHuf B [Ipoqecce nporoH-

aHTr4rrporoH B KoHeqHoM "oato"r^a 
soroH rrJrroc rpr4 orpyu. MeroAI4Ka I43Mepe*ufl'

ocHoBaHa Ha pa3Hr4rle TII4CeJI co6urprfi c AeofiHrtNala [p0ToH-aHT]IIIpOTOHHbIMI4

CTOJTKHOB eHufl116 vI tII4CeiI Co6rtrnfi C AeOfiHrtNaZ IIapTOH-IIapTOHHbIMH

B3aqMoAeficreusNal4 B oAHoM LI ToM 1xe KOHSTIHSM CocToflHu;|- Soron ra 3 crpyu'

gucno co6rtrnfi c AeofiHrtNa pp - paccetHneM Mo)I(Ho oqeHI4Tb KaK

cooTBeTcTByroqee ceqeHue soron IIJIIOC CTpyq v aTpyfl IIJITOC CTpyf,' oTHeceHHbIe K

xecTKOfO B3aI4MOAe itctsufl, ceqeHI4IO u nonpaBneHHble Ha cooTBeTcrnyroruufr

reoMeTpq.{ecKlafi aKIIenTaHc kI :QSerrranHOCTLl' TarOe 111e aHaIOfI4rIHOe q}ICJlo

co6rtrufic4nofiurtirluIIapToHHbIMI4B3alIMoAeitctF,u'.l]o/,]laMoXHooIIeHI4Tb
aHarofr4rrHbrM o6pasovr, Ho rlocKonbKy 3To npoHcxoAl4T npl4 oAHoM H ToM )Ke

npoToH-aHTI4npoToHHoMcToJIKHoBeH|4v|,ToB3HaMeHaTeJIeyHacIIoflBJIgeTcfl
essexrr,reHoe cerleH!{e. 14 noAeru,lB OAI4H ua Apyrofi, MbI MoXeM I43BJIeqb 3ToT

[apaMeTp c noMorqbn 3TOfo BblpaxeHnr. llperaMylqecTBo 3AeCb 3aKiIIOqaeTct B TOM'

r{To HaM He HyxHo 3Harb rorrHo r43MepeHHble cer{eHm Soroua 14 crpyv v arpyu

rrJrroc cTpyr{ T.K. OHI'I BCe coKpaulaloTcs I{ 3HaTb HaAo ToJIbKo ohard' Kpureputl

or6opa co6lrrnfi sOrOU IIJIIOC rpl4 crpyH' MbI rpe6yevr', KaK MI{HI4MyM OAI4H

soroHuuft xanAraAaT c rIoIeperIHbIM I4MnynbcoM B HHTepBaJIe or 60 ao 80 faB', turt

rpe6yerrl, KaK Mr4HI4MyM TpI4 CTpyI4 O6lacru nceeAo6rlcTpoTbl MeHbIIIe 3' Cpe'4vt

Koropbtx nr,lAr4pyloulaf, crpyfl AOnxHa nMerb rol]epeqHrrfi uvruylrc 6olee 25 feB' a

ABe ilocn.Oyotr. 6onr[re 15 feB' Tarxe KaXAat \apa o6leKros' 6yAr ro crpyfl-

cTpyf, nnu $oroH-CTpyfl AOnxHbI 6rtrr pa3HeCeHbI B IIpOCTpaHcTBe Ha paccTof,Hl4e B



rt - E rIJIocKocTll 6onuue 0.7. Brr6op 6olee BbIcoKI4X sHaqeHzfr IlollepeqHoro

HMrrynbca QoroHa ro orHoIIIeHI4ro K I4MrIyJIbcaM Bropofi V rperbefi crpyfi

o6ecne.rr4Baer ryr{uee pa3.4eneHr4e 3HepferrdqecKl4x IXKaJI AByX rlaproH-rlaproHHblx

B3ar4MoAe ir,'suia. 14 Anfl HccneAoB auwit 3Heprerr4.{ecxofi 3aBr4cr4Mocrrr IrIK€uI oAHoro

B3ar4MoAeitcrsufl. or Apyroro nonepe.rn'fi r4Mnynbc cneAyroqefr' sa nra4rapyroruefi

crpyl4 pa:6ranaercfl Ha rpl4 I'IHrepBana or 15 lo 30 feB'

Bo BpeMfl CTOJIKHOB eH:llfl. npoToHa 14 aHTI{[poToHa Quualruoe cocTotrHl4e

SoroH rUIIoc TpLI cTpyl4 MoXeT o6pa^:oea6cr uocpeAcTBoM oAHonapToHHofo

co6"rrr", .I.a. 2 s 4 pua.a""teM I4 AByMfl I',I3nyqeHHbIMI4 CTpyflMu B KOHeqHoM

cocToflHr4n. A [ocpeAcTBOM AByXIIapToHHOfO B3al4MO4eficrnvfl TaKoe xe KoHeqHoe

cocrof,Hr4e MOXer 6'rr o6pa:onauo [ocpeAcrBoM Tpex pa3nI4qHbIX TI4IIOB' B

rrepBoM Tr4rre nepBoe paccesHl4e IlpoAylll4pyer QoroH 14 Crpyro' a Bropoe - ABe

crpyq. Bropofr rgn, KorAa nepBoe paccef,Hl4e upoAyllnpyer SoroH' crpylo 14

r43nyr.IeHHylo cTpylo 14 JII4IIIb oAHa cTpyl4 I4A9T I43 BTopOrO B3aI4MoAeficrsLI* Hy u

rperuft Tr,rrr, Kof.4 a nkrpilpyloulefl cTpyt 3TO CTpyt I43 BTOpofo B3al4MOAeficreus' vlz

ra$ruqxr.r Br4.4Ho, qro iperufi TI4n, ero coAep)KaHl4e BecbMa HeBeJII4Ko' a rl4rl

co6rrruft, B KOTOpOM B pacceflHran sorou u ABe Crpyl4 flBJ's'eTcfl' AoMI4HI',IpyrcuII4M'

Ltx Toro .{ro6rr onpeAenl4Tb Aonlo AByXIIapToHHbIX- COSltrufi B AaHHbIX

HeO6XoAUUo I4CII9JIb3OBaT6 IIepeMeHHbIe, KOTopbIe 6rtlu 6U qyBCTBI'ITSJI6HbI K

Kr{HeMaTI4Ke AByXnapToHHbIX B3al4MoAeftcrnuit" Offra I43 TaKUX IIepeMeHHbIX

r4cTopr4r{ecKl4 t*"r"u.ta" AS B nl4TepaType, 3To a3l4MyTaJlrsrtfi yron MexAy

BeKropaMvr Au()6anaHca Sorona v crpyv 14 AByx ocraBlul4xca crpyfi' Ha rapu4HKe

crpaBa nsoopaNeHo pacnpeAeJleHl4e erofi nepeMeHHOft e 4nyx TI4IIax co6urnft' r'e'

KOrAa co6urue c oAHOIIapToHHbIM B3al4MoAeftctnneu, B KOTOpOM BCe o6texrsl -

Soron V 3 crpyra c6atnwcupoBaHbl I43-3a 3aKoHa coxpaHeHl4fl' TaKI4M o6pa:ona

paclpeAeJreHl{e 6y.Uer I4MeTb III4K B pafioHe Tt' B cnyqae AByXIIaproHHOro

B3ar4MoAe itc1;e1s ABe 3Tr,r cI4cTeMbI, [poI4cXoAflUIHe B oAHoM IIapToH-rIapToHHoM fi

ApyfoM,nocyTI4HI4I{efoHe3HaIoTApyfoApyfe,flBllfl'flabHe3aBucVMbIMI4'TaKuM
o6pa:orvr Mbr r4MeeM paBHoMepHoe pacnpeAeJleHl4e' Hy vr MeTOA l{3BJIeqeHI4t

Spaxurau o";;;;""",^ co6'ruil ocHoBaH Ha pa3Hnue Aonefi co6rtrrafr c

AByXnapToHHbtMr4 B3aI4MOA9 itc1;13us6vl B pa3nI'ltIHbIX HHTepBanax cneAyroqefi 3a

nra4rapyroruefi crpyl4. 14 AOnq AByXIapTOHHbIX B3al4M0AeficT.sufi' I',l3BJIeKaeTc{ c

rroMorrlbro QuruponaHur CneKTpOB XapaKTepHbIX IIepeMeHHbIX B CUmalrsofr

MoAeJru 14 B AaHHbrx, B 3Tr,rx cMexHbrx r4HTepBuurax. Mbr BLrAr4M' rITo $paruur

co6rrruficAByX[apToHHbIMIrB3al4Mo.qeficrel4gN4l4[aAaeToT46%Ao23%.w
co6wpal,BMecTeBceI43MepeHHbIeessexrranHocTl414feoMeTpl4qecKueaKueIITaHcbI'

Aonro AByxnaproHHbIX B3aI'IMoAe fr,iisuir MbI MoXeM pacaql'lrarb a$$exrranuoe

ceqeHue'KoTopoenpeAcTaBJIeHoHaBepXHeMrpaQnre.BnpeAenax
HeonpeAeJreHHOCTr4 MO)KHO CqI4TaTb' IITO 3HaqeHI'It e$sexrueHofo cerleHufl B

pa3HbIX I4HTepBaJIaX tBJIflIOTCf, gOCTOflHHbIMI4' XoTt B IIpeAeJIaX OUTU6OX He

r4cKrroqae refl, vr HeKoropa fl. 3aB1avMocrb or [oleper{Horo HMTIyJ]bca nropofi crpyl4'

VcpegueuHoefloTpeMI4HTepBaJIaM3HaqeHHecocTaBJIqeT|6.4v6c
HeorrpeAeJreHHocrb. ,rbp"4* a20o/o. Ha npanovr rpaor,xe Mo)KHo BI4Aerb n3MepeHHoe

3HaqeHr4e, Koropoe cofJracyercf, co BceMI{ ocraJIbHbIMLI H3MepeHI4flMr4' KaK

lpeArxecTByrcIqnMl,I AaHHoMy I43MepeHI4Io, TaK co6creeHHo LI [ocneAyIouII4MlI' 14

[poBeAeHHbIMH He roJIbKo Ha TeearpoHe' Ho I4 Ha LHC'



Tenepr HecKOJIbKo CJIOB O AByXnapToHHbIX B3aI'IMOAeit'ctYutx' xax $oH K

poxAeHr4ro^6ogoHos w n Xnrrca. cnesa BbI MOXeTe BI4AeTb ALIafpaMMbI, BepxHflfl 113

KOTOpbrx cooTBeTCTByeT MeXaHH3My OAHOIIapTOHHO|O B3al4MoAefi',crB.vfl' c KoHeqHbIM

,oaro""renl w 14 ABe b-crpyH, cHH3y BbI MoxeTe BI4AeTb aHaJIOfI4r{Hoe KoHer{Hoe

cocToqHr4e, Ho [por43BeAeHHOe [ocpeAcTBOM AByXnapToHHOfO B3aHMOAefiCrens' T'e'

r43MepeHHolfr napaverp, eSQeKTI4BHoe ceqeHl4e, Io3BoJIfl eT paCCtIHTaTb ceqeHut' KaK

o.4Hofo,TaKI,IApyrofollpoqecca,VBAaHHoMcnyqaeMbII4cIIoJIb3oBaJII43HaI{eHHe,
KOTopoe 6glo H3MepeHo HaMl{, a TaKXe [peAbIAyUIee I43MepeHLIe Ha T3BaTpoHe'

4arupyevroe IggT foAoM, KoJlna6opallnefi cDF. 14 efo cpeAHee 3HaqeHI4e

cocraBJrfler 15.5 nr6. T.e. Mbr 3aKJraAbrBaeM efo B MOAenI4 A;1fl U3yrle6Lrfl CeqeHl',lfi

oTr4x rlpoqeccon. llpra 3ToM MbI Llc1onb3yeM PYTHIA 8' n roropofi o'IeHb Xopouo

r4MrrJreMeHTHpOBaHbr AByXnapToHHbIe B3al4MoAeitcrsufl' c pa3nI4r{HbIMI4 KOHeqHbIMI4

COcTosHr4flMI4. B Kar{ecTBe cI4rH€UIa HCnOnb3yeTCg aCcoquaTuBHoe pOXAeHI4e 6O3OHa

XurrCa n W-6oeo 11a, a B Kar{ecTBe SOua 3To AByXnapTOHHOe KoHer{HOe COcTOf,HI{e c

w n uuxJrro3r4BHbrM po)KAeHI4eM CTpyfi. 3lecr ua rpasuKe BbI MOXeTe BI4AeTb 3TI4

cer{eHlrq, HaonroAaeTcf, npeBbIIIIeHI4e CeqeHI4t AByXnapToHHbIX B3al4MoAeit',ctvufi', lflla[

cr4fHaJroM 6onee qeM Ha 2 nopx4na' a TaKX e' V3 [paBoro rpaQraxa BI4AHO' IITO

ceqeHr4q [poqeccoB c AByXnapToHHbIMI4 B3aI4MOAeficTB]/lflM:/.) B 6onbulefi creneuu

o6ycrroeneHbr rrpolleccoM w + 2 ctpyu, fAe crpyl4 npol4cxoAqr or JI9fKHX KBapKoB'

Ilocxolrxy B HarxeM KOHeqHoM cocro flHvrv ABe crpyn, rpoH3olrreAlrlne or AByX b-

KBapKoB, Mbr MoxeM HaJIOXI4T' AoIIOJIHlITelbHbIe KpI',ITepI4I4' KOTOprte 6rt II.3BOJIf,JII4

HaM I,I3BJI.KaTb I,IM.HHO b-crpyu. Taruu o6pa:ou MbI BI4AHM' qTo cerleHl'If, $oHa

3HaqI4TeJIbHO IIaAaIOT' vI [pI4 B6ITII{CJI9HI4I4 Ceuenufi' CO6bITI4f, BXOATT c B9COM'

cooTBercTByroulr4M eooexrueHocTl4 linfl AaHHOfO apMaTa cTpyl4 V BI'IAI4M' r{To

ceqeHr.re, yMHOXeHHOe Ha ossexrraeHocTb nocne IIpoxo)I(AeHvrfl' KpI4TepI4eB'

rro3BoJrrer HaM 3Har{r4TeJrbHo rroBbrcr4Tb coorHolrleHl4e cr'rrHan/Sos' llotrluMo 3Tofo'

TaKX(e [peAnoxeH Ua6op yfnoBblx Vr I'IMrIynbcHbIX repeMeHHbIX' HaH6Onee

qyBCTBZTeJIbHbIX K KI4HeMaTure AeofiHbIX napTOH-[apTOHHbIX B3al4MoAefiCreuff no

aHaJI9ILII4 c ilepeMeHHofi AS, roropufi noAaeTcf, Ha BX9A Hefiponnoil ceru I'I Ha 3TI4X

AByX rpa$rarcax Bbr Mo)I(eTe BI4AeTb oTHO[IeHI4e cl'lrHan/ooH B AByX MaccoBbIX

pefHoHax, MaQca Xnrrca 115 n 150 faB. ofiroureskle ]Ipvr e$QercruaHocrl4 0'9

AocTr4raer npu6ln3l4reilbHo sHa'IeHlafi 1 '3 Ao ! '5, a npu 3SQeKTI4BHogTLI HefipoHHofr

ce'a 0.8 AOCTr4faeT 3HaqeHHs,2.7. TarnNr o6pa:ou, B 3aKIIOq7H]1'VI' XOqeTct cKa3aTb'

qTo pa6oTa flBJrfeTcfl nepBbIM H3MepeHI4eM AOnI',l ra aQSeI<THBHOIO CeqeHl4fl CO6ltrnft

c AByxnapToHHbrMH B3al4MoAeitcrsuswr4 B Ilpoqecce IpO-TOH-aHTI4IIpOTOH c

KOHearHbrM cocroflHr4eM ooroH ra 3 crpyr4 ]Ippr sHepful4 1'96 TsB' B ounrll4e Or

[peAbrAyulr4x pa6oT, T4MeIOUI AflAfl, CTaTI',ICTI{Ka IIO3BOJIf,eT IIpOI',I3BOAI4Tb I43MepeHI4e B

Kr4HeMarr4.recKofi o6nacru c 60ree gHepferl*rHbrMl4 sOronHrrMLT KaHAr4AaraMu, r{To

rro3BoJlter [oAaBI4Tb BKnaA $ouonrrx npoqegcoB c $orouauu' po)KAeHHbIMH B

pe3ynbraTe pac[aAoB aApoHo". g pa6oTe-BnepBble I4cCneAOBaHa 3aBvlcltMocTb AonI4

AByxnapToHHbIX B3al'IMoAeficrnufi kI essexrranHoro cer{eHl'Iq oT flofleperlHoro

HMnynbca cne4yrorqefi 3a n]|{$|lpyroUefi orpyl'I' Koropat I4HTeprperl4pyercfl KaK

sHepferr4qecKa{ uKaJIa BTOpofo IIapToHHOfO B3aUMO $eitcrsus' B noprgKe n3yqeHl{t

cBofrcTB npoqeccoB c KoHeaIHbIM COCTOf,HI4eM QOrou IIJIIOC 3 CTpyn' Bnepeue

,por43BeAeHo r43MepeHr4e rpofiuoro gu$sepeHr{r4aJrbHoro cerreHr{{ rpouecca ooroH

rrJrroc cTpyfl B u.r"rp"* o6lacrsx 6lrcrpor $OrOUa v cTpyl4 V rIpoI43BeAeHo

cpaBHeHr4e c TeoperlrqecKr,rMr4 rrpeAcKa3 aH],1lflMVr B CneAyIOUreM 3a nl4Al4pyrorul'IM

[opflAKe KXA. c IIOMOUIbIO I43MepeHHOfO 3Har{eHnfl' BlepBble IIpI4 3HepfI4I4



TeearpoHa SHla rpor,r3BeAeHa oqeHKa $ona or co6ltrufi c AByxIIaproHHbIMH

B3aUMOAe itc]isusMvr K rrpoqeccy accouHaTI'IBHOfO poxAeHUs w-6o3oHa u 6osoua

Xnrrca. Tarxe 6lrn npeAnoxeH Ua6Op IepeMeHHbIX' TIyBCTBUTeJIbHbIX K

Kr4HeMarI,IKeAByxrIaproHHbIXB3aI4MoAefi'ctvufi"qrorlo3BoJlflerrIoHI43I4TbBKnaA

Sona LI MoXeT 6111r noJIe3HbIM B rIoI4cKe peAKI4X rlpoqeccoB Ha LHC H ApyrI4X

6y.qyurx ycKopr4renrx. flo Marepl4anaM AI4CCepraIIl{n 6ruo ony6nnroBaHo

,ar*on"*o pa6or, 4 H3 Koroprrx ony6JrlrKoBaHbr B r43BecrHbIX Me)I(AyHapo.qHbIX

w3AAHlrflX. ilOrrro 3TO|O, pe3ynbTaTbl HeoAHOKpaTHo AoKnaAbIBaJIHAb Ha HayqHbIX

ceMr4Hapax Jla6oparopnr4 {AepHbIX npO6nev u n na6oparopw Fermilab', a raKxe B

PqAeHayI{HbIXxoHsepeuqzft,xaxoTeqecTBeHHbIX'TaK14:apy6eNHrtx.Cnacn6oga
eHHNaaHIae!

IIpe4ce4aTeJIb: Cnacra6o! [auaill-g Bonpocbl 3aAaBarb' Hy laeaiare f, HarIHy'

BorBlrcKa3aJII4,IITOyBaclpun,tepHoHal/l0cTaTHcTHxu6ruapa6oracAeJIaHa'a
nouerr,ty?

fo,roeaHon I.A.: 3ro Lrcropr4r{eClcnfi Ilpoqecc. KorAa MbI Ha.{.vHaJil4

H3MepeHr4e 6ulo AocTyrrHo oKoJIo t OO-' ,TaTV'TVKI4, ocTaJlb*afl' qacTb 6rtla se

ceprnQnUr4poBaHa. O.IeHl MHoro npoUeccoB I4AeHrl4Snrarlura crpyfr aApoHHbIX 14

Apyfr{X o6texroB oHr4 eule flpocTo ue 6rilu rIpI4HsTbI e KoJlJla6opary],x, a TaKXe

cTaTI4cTlIqeOKI'Ie MSTOArI. B noCneAcTBI'Ie pa6Our 6rtla npOAOnXeHa Ha nceir

CTATI4CTI4KC

IIpeAceAaTeJIb:AHa6orreeestcoKoficTaTI4cTI4KeTaMKaKoe-To
cyurecrBe H H oe g 3 M eH eH I4e BbI BoAo e FIa6rroA aer. cs?

IoroeaHos f.A.: cOnepureuuo rroBTopf,er ror xe caurtfr pe3ynbrar'

c o orBercrBeH Ho, yM e H bllraerc.fl o [II4 6ra n gN{ e p eHvrfl"

[pegceqareJlb: A xaras oruu6lca raM JII4AI4pyer?

forosaHosI.A.:Hy,"nepByIOOqepeAbOUrU6XaTaMCBtr3aHacMOAeJIflMLI'
KOTOpbIe I4cnonb3yrorQq. .'

IlpeacelareJlb: T.e' cucreuaruqecxas?

Io.nonauos I.A.: Cucrelaau4r{ecKas ouru6xa' 4a'

Ilpegce4areJrb: T.e. uoerrrueHl4e erarv}Tr4Kl4 He cI4JIbHo rIoBJII4ter, IIoHflTHo'

Bor secxoJrbKo crafiAos Ha3aA, Brr noxa:brBaJrr4, Bor 3To, Aa. B qeM cMbIcJI Tofo'

r{ro Maccbr 150 n 115 feB?

Io.roeauoe I.A.: Onqru

pa6oru He 6rrn onY6lnronan
pafioue rAe oH oxl4Aancq.

Ilpe4ce4areJrb: Jlesar, u

pa3HI4Ua ecTb KaKas-ro?

xe I4cropllqecKl4, Ha MoMeHr ny6luxawrvr AaHnofi

erqe Xurrc (6o:ou), rosroMy 6pa'nrlcr Maccbl B

npaBar KaprI4HKI4 Kaxyrct eoo6qe t{AeHTI4t{HbIMI4'



rorosaHos f.A.: ToDxo ruKaJra, To ecrb MbI Br4AvrMl, tITo

3apefI4CTpI4pOBaHHbIe CHTHaJI6I Ans O6enX MaCC oqeHb 6ttUZxU' HO BI4AHM' r-ITO

orHorrreHl4e CI4fHaJI/QOU 6yaer BbIIUe B 3TOM Cnyqae cnpaBa'

llpegcegareJrb: -fl ece xAy BonpocoB KaKIlX-HI46yar'

KomaponB.II.:BrtnoryTBepXAaeTe'rITOI43MepI4III4AOJIIOCO6:r,rcuit"KofAa
B3ar4MoAefrCreyer oAHa fiapa napToHOB' A qro KacaeTcs cJlyqaf,' KorAa ABe IIapbI

rrapToHoB "ru"*ol"tctuytotf 
Tarne BenI4r{I4HbI 6ruu onpeAeneHbl

3KCnepHMeHTaJIbHo?

Io,lonasos I.A.: oUra 6HnI4 OIIpeAeJIeHbI I4 B IIpeAbIAyUIHX 3KCIIepI4MeHTax'

HO rrpr4 3Hepfr4r4 OTOJIKHOB eHpIL. [poToHOB 14 aHTI4nporoHoB 1'96 TeB' 3TO 6mo

cAeJraHo BrrepBbre. Ha TesarpoHe ero 6Hno y)Ke cAenaHo KoJlJla6opaqr'refi cDF' Ho

npu oHepruu 1.8 TeB.

Konaapoe B.lI.: A MOXHO erlle cKa3aTb B AByX CJIOBaX' xaxofi Ha6op

fipoqeccoB r4crroJrb3yeTct n co6ltruqx fAe ABe napbl IIapToHOB B3auMoAefrCrnyror' n

nfu.*y Brr nu6paJII4 I'IMeHHo 3ror npoqecc?

fo;ronauoe f.A.: onqrr xe, 3TO 6bllo I4CTOpUtIecKI4 OIIpeAeJIeHO' IIOTOMy

r{To nepnoff pa6orofi, KoTopaf, 6rua ..ouy6lr'rxoBaHa' 
6rrno I43yr{eHHe

ara*Qeper'r-"roro ceqeHre Sotot a u ctpyit', I'1 AaJlbHefiuree Ao6asleHue crpyh

6rrlo r4HrepecHo .4rlf, I,l3yrleHl4f, AaHHoro '$6tntu' 
B npnHqulle' 3ro Moryr 6url

*o6rre KoHerrHbre cocrorHr4s. Brr BuAr,rre, qro KTo-To l4crloilb3yer qapMottufr, rAe-To

w (-6osoH) r,1 ABe crpyu. T.e., [ocKonbKy 3rO npoqecc-He3aBUCUtrlufi napaMerp'

MoxHo I4cnoJrb3osarr no6bre KoHer{Hbre cocroflHr4fl. Havr 6rtno rrcropl4qecKl4 rlpoue

ABr4raTbct IIo qucny Hapau1I'IB aHltfl crpyfi, 3TI4M kr o6tscHqercs eu6op sToro

KOHetIHofo cocTotHH.fl .

llpelcelaTeJlb: Kax-nra6yAl Baurn p^e3ynbTaTbI IIOBJMTJII'I' cKaXeM' HB

nupu*.tplr PYTHI A uttu,{pyrl{x reHeparopon?

rorosaHon I.A.: [a, HeKoTOpbIe (TIOHbI), KOTOpbIe 3aKJIaAbIBUTVICb B

PYTHIA p\ orHoCr4JII'ICb K MOAentM MHOfOnapToHHbIX B3anMoAeftcrsuir Ha

Terarpone, AJrf, r43MepeHnfi, exlrouat Ton-KBapK I'I llpoque' oHlI I4CIIOJIb3OBaJII4 HaIXe

oQQexrraeHoe ceqeHrae. GOOTBeTCTBeHHO Anf, Tex (TloHoB)' KOTOpbIe AenaIoTCt AIq

LHC, oHlI l{cronb3ytor Anf, 3Toro cBoI4 H3MepeHut'

oluurencrcufi A.f.: B paanraTl,IH Bollpoca o cI4cTeMaTI,lqecKI4X ouru6rax' KaK

Brr MOXeTe ce6e [pe.4cTaBI4Tb AallHefiruee ynyqlxeHl4e: qefo-To He xBaTaeT'

Teoperr4r{ecKux ,arnlAo" anufr,, HoBbIX AaHHbIX' Ha Koropblx MoAenu MoxHo

yToqHr4rb? Kax MoxHo 6ltlo 6lt eror pe3ynbrar ynyq11rurr? Hro AeJIarb Aallue?

IoflonaHos I.A.: fl, AyMaIo, caMble 6oliluue Heo[peAeJIeHHOCTI4 y Hac

QBfl3aHbr c orpeAeneHueM cTpyll' T.e. rrpoqeccbl "Jet-finding"'

orrureecxufi A.f.: Bcero uaecero? A reoperuqecrne?



Io,rosaHos f.A.: I,I reopeTl,IqecKl4e B ToM III4cIe. Eclu nepexo.{I4Tb oT

cyuecrByloulefo jet-findin E'a, - 
a pa6orarr c 3apflXeHHbIMI4 rpeKaMI4' ro

coorBercrBeHHo *f*no 6uru 6nraxe K TeopLII4, coorBercrBeHHo' I'Icqe3Hyr Bce

cr4creMarur{ecKr4e e$Qexrg. Ho [oMr4Mo groro, HaIrIe olpeAeneHl4e ceqeHl4t

3aBr4cr,rT OT MOAenefi cursalbHblx AByxnapToHHbIX CO6Hrnfi' Mlt ee xoTb n 6epeu u:

AaHHbrx, HO TeM He MeHee, oHa n- ce6e yxe 3apaHee coAepxl4T' LITO HaIUI4 ABA

laproHHbrx B3a'Mo4eficrnux - oHr4 He3aBr{curr^r. KoseqHo' Mofyr 6u* KaKI'I.-TO

Koppensql4l4 I',I flpoql4e BeuII4' KOTOpbIe" '

Oruruescrcufi A.I.: A xar oro yrorlH vrrb vrorKyAa 3To Bo3bMercs?

rorosaHoe f.A.: Tolrxo, orlflTb xe, HaBepHoe, HoBbIe MoAenI4' YserI'I'IeHIae

aTaTVATVTKI4 BpflA JIH IIOMOXeT'

oruureecrcnfi A.I.: Hy a na FOlruroM aApOHHOM KOJlnafi,4epe, KaK?Ie-To

HOBbIe U3trlePeUur?

IorosaHOS f.A.: BosNaoxHo I4CIIOJIb3OBaHI4e Apylux KOHeTIHbIX COCtolHnfi'

cB'3aHHbIXcIeIITOHHbIMI,IKOHeIIHbIMI4cocTogHllf,Ml4vl-cooTBeTcTBeHHo
cucTeMaTI4Ka raM Apyfafl '

OJluureecrcufiA.I.:3ro.{ro6rtorcrpyfioTAeJIaTbcf,ollflTb-raru?

IorosaHoe I.A.: Aa,s roM t{t'Icile'

rroHr,rMaro, tlro LI crpyKrypHble Syuruuu Apyrne B

IlpelcelaTeJlb: Cnacu6o, Ho y Hac cefiqac He AI,IcKyQQv].fl', y Hac BoIIpocbI.

I.naro.nee B.B.: Bor r<apu4HKa cel{eHue AByXnapToHHbIx B3allMoAefi,crB'ufi, u

BI,IAHO,AeilcreureJlbHo,I-IT0.qaHHrreD0XopolxocofJlacyrcTcflcAaHHbIMl4CMSu
ATLAS, HO Bor 3HepfI4I4 pa3Hble. I{ro MOAenb IIpeAycMarp?IBaeT KaKylo-ro

3aBI4CI{MOCTb sTofo cerleHl4f, Or euepruu?

Iolosauoe I.A.: IrI:xcuepl4MeHTaJlb"u.t: t TeopeTI4tIecKI4e I4CCJleAoBaHI4f, BO

vnoroil nureparype roBoptr, 
"ro'nupaMerp 

oQ$exrraeHoe ceqeHl4e - oH He 3aBllcllT

o'r/s,T.e.oHHe3aBI4clIToT[IpoqeccaI4oT.,j.p',,rlol4{1e-ToxeHeAonXeH
3aBr4cerb. T.e. upu yBerr,lqeH"",ir.f."oAa or AFS r IJA} ra cDF c 1'8 TeB' HaMr

Srtlo roKa3aHo' rITo Her 3aB?IcI4Mocr?1'

I.naro.nenB'B':HeAolxeH3aBl4cerbBKaKoir'o6nacru?

IoIoeaHon f.A.: B gocryurrofi n 3KcIIepnMeHTaX HJII4 xe eoo6ue He AonXeH

3aBr4CeTb. Ilpe4ce4arell: far' eule BoIIpocbI ecTb KaKne-TO? lloNanyitcra'

KorvraponB.II.:BrrKoHeI{HoXopoIIIo3HaeTe'tIToTaKHa:lteaeN,Irtft
,,ConStituent COUnting r'le", LICX'AI4T I4X TOfo' t{TO IIpLI COyAapeHI4I4 aApOHoB'

ilpor4cxoAr4T CoyAapeHue, oAHOKpaTHOe coyAapeHue ilapToHoB' BrlaA BOT 3TI4X

MHoroKpaTHbIX coyAapeHgf, n*-oto 6rt, AonXeH HapylxaTb 3ToT cqeT' 3To

lpaBr4no. o6cyN4ancr 3TOT 
"onpoa, 

nra6o caM BKnaA 3TI4X MHOfoIIapToHHbIX

Mo'Iaros B'B': -f rar
MOAEJIflX...



co6rtrufi HaaToJrbKO MaJI, qTo oH He MoxeT HapylxaTb 3TO IIpaBI4JIO' KaK BbI

Ayuaere?

foJosaHos I.A.: 'fl 4yvraro, r{ro no rpafiuefi rr'repe B paMKax Aansofi pa6orlt'

T.e. C OKCIIepI4MeHTaJIbHOft rOqru 3peHl4fl' MbI He MOII(9T 6ltrr tIyBCTBnTeJIbHbI K

3Tr4M esQexraNr, [o3TOMy ecJII4 KaKI4e-To o6cyN4enrax [po]IcxoA{T' TO B

TeopeTutIeCKI4X I4ccJIeAoB aH4flx. fefiCrnr'rreJlbHo' IIoCKonbKy Cer{eHue

AByxrrapToHHbtx B3aI4MOAe ficrrJvtfr. [o OTHOIIIeHHIO K Cer{eHI4IO xecTKofo

B3aI,IMoAe ficl;sufl.He raKoe BblcoKoe' 'a He AyMaIo' rITo rITo-To Hapyuaercfl'

Ilpe4cegaTeJrb: EuIe xarue'uuSypb BoIIpocbI ecrb y uac? Hy He BI'IAHo'

Tor4a, Cnacn6o tloKa. B npraUUHIIe 11o pernaMeHTy f, AonXeH [peAnoXI4Tb cAenaTb

ceftqac, flepepbtB TexHI,IqecKI4ft, ecII4 XOTHTe. Kax npanHJIO' y HaC HI4KTO He xoqeT

3Toro. Her. TorAa rroexaJrn AaJrbue. Hayunlrfi pyxonoAl'ITeJlb y Hac orcyrcrByer'

rro3ToMy MbI Aonxnrt nepefiTl'I K or3blnavl' 4anafire?

Y.reHrrfi ceKpeTapb: Hy fl' cKaxy TOJIbKo' IITO OT3bIB HayrlHofo

pyKOBOAI4TSJIq I4MeeTC{, IIoiIO}KI4TeIlultfi, OTCyTCTByST OH IIO yBaXI4TSJIlgOil

npr4rrr4He. B csoeNa oT3bIBe OH OTMerIaeT BKJIaA foloeaHoBa feopfiaq AHaroJIbeBLIqa'

Il,t.{Hrrft BKJIaA, Lt IMIIIeT, IITO fOIOeaHOs 6e:yClOeUO ilpof,Bl4n Ce6s' KaK

BbrcoKoKBanrzQraunpoeauHufi C[9UgaJIHCT B o6lacru $r',r:rarn 3JIeMeHTapHbIX

qacTlru, o6laaarourufi 6Olruruu ypoBHeM HayqHofo o6pa3oeaHur'

pa6oTociloco6socrHO V B nonsofi Mepe AOCTOI4H 3BAH:'lfl KaHAI{AaTa sH:Uro-

MareMarr4qecKux HayK. -f AonNn a 3aovrrurb 3aKJ*oqeH're opraHr43aquu. 3axrrcr{eH'e

noArrr4caHo o"p.*tlpor'r JIJIII B.A. EeAHsxoertNa' (fanee yueuutil ceKpemapb

saqumbt*qem 3arutrcLteHue opzaHusat4uu s rcomopoil ,btnonHflItaca duccepmqLluoHHafl

pa6oma. 3arcnro,aeuue nputtaeaemcn.) I'I orsrte ne4yU1efi OpfaHH3aUr4U' vreepxAeH'

lpopeKrop I]o HayqHo-I4..n"Oo"uter,"c"ofi pa6ore Caparoncxufi rocy4apcrneHuult

nccneAoBare*cxufi yHuBepcr4Ter HMeHr,r gepHsrureBcKoro AoKTop $rasur<o-

MareMarr4qecKr4x nalx, ,rpo6.""op, Kopouos_cxufi A.A. (,{anee yueuutit ceKpemapb

3 Qnumbt 6 A em o m3 bt e e e dy u4 eu o p zinus at4uu. o m s w e np lUn a2 a em c n. )

IlpegceaaTeJlb: cnacra6o! -fl AolNeH npeAnoxl'Irb feopruro AsarolreBl'Iqy

[poKoMMeHTI{poBarb or3blB'

I-oroeaHoe I.A.: fl, xoTeJI 6rr no6laroAapl4Tb npeAcTaBHTeJIt SeAyuefi

opfaHll3aul4u3aoT3bIB'I4'cofJlalllarccbcoBceMI4KpI4TI4qecKI4MI,I3aMeqaHHgMI,I'
KOTOpbre 6trlu cAeJIaHbI. XOrel 6rr npoKoMMeHT?IpOBaTb' qTo' AeficrsureJlbHo',

6ulrro6uAocTaToqHoIIoJIe3HoIIpI4BeAeHI4eeule]|_d.reaprcannfl$yHruun
[apToHHbIX IIJIoTHocrefr, uo IocKoJIbKy 3Tl4 pagnpeAeJleHl4fl 6run npoI43BeAeHbI

nporpaMMofr PDFPlotter, Koropat ecTb B cno6oAuoM Aocry[Ie' raM AocraroqHo

xecTKO OpfaHr43OBaHO Ua rpasraKe I4X pa3MexleHl',le' rIosTOMy 3TO yBe,'nq'no 6rt

pa3Mep Pa6ott B qenoM'

IlpeacelaTeJlb: Xopouro. Cnacu6o. TorAa MoxteM uepefirn K oT3bIBaM,

BbrcryrrneHr4f,M OrrrroHeHTOB, B TOM rropflAKe, KaK y Hac Tyr HaTII4CaHO B

anropeQepaTe. BacuttuitBaAraMOeu'I Moqanos' floxanyitcra' BaIIIe 3aKiIIOqeHI'Ie'



Moqa.[oe B.B.: Ilpex4e BCefO MHe XOTeJIOCb 6rt orueTl,ITb', r{To KOHeqHO

pa6oraBaXHa''noToMyI{ToBoTecJII,lMbIIIocMoTpI4M'ToMbIAocTaToqHo'KaKMbI
erIr.ITaeM, XOpOruO 3HaeM, KaK B3aHMOAefiCfeylOT aApOHbI Uenl{KOM' HO { C TOr{KI4

3peHr4' 3KCnepHMeHTaTopa qyTb-qyTb fl4[Iep6onl43l'Ipylo, Ho t{ro TaM BHyTpI4 KaK TaM

ycTpoeHo HI4KTO He 3HaeT, HO B KaKOM CMbICJIe' qTo Hy Te xe caMble cTpyKTypHbIe

QyHr<Unu, KoTopble UC1ronb3yIOTCfl 3Aecb [oKa3aHO' IITO OHI4 He OIII4CbIBaIOT AaHHbIe'

Ecrr ofpoMHoe KOJIIIqecTBO MOAenefi flpexAe B0efo $enoueuoJlofl4r{ecKl4x V

Bbr6paTb KaKat I43 HIIX [paBI4JIbHa'I, MbI AO HaCTO'IIIeTO BpeMeHI4' K COXaJIeHI4IO' He

MOXeM. 14 nosrorray, nro6ar unsopuaql{f, KOTOpa{ HaM CTaHOBHTcfl I43BeCTHa BOT

r.rMeHHO O CTpyKrype npoToHa BHyTpI4' KOHeqHo HaM Heo6xoAHMa vr IIOJIe3Ha'

Bropoil MOMeHT, 
-noroprrl 

c TOIIKI4 3peHllf, 3HaqI4MOQT!I' KOHeTIHO', KOfAa MbI

Haqr4HaeM rrepexoAr4Tb Ha LICCJIeAOB AHVI| Xurrca v KaJII46pOBOqHbIX 6osouon'

ofpoMHoe Korr4qecrBo ooHa, KaK 3AeCb B o6[IeM K npl'IMepy' 6rtlo rIoKa3aHO, rITO

cufHaJr K Qony lo-cyulecTBy ABa IIopflAKa, KoHeqHo cyuIecTBeHHo 3aTpyAHfler

noHuMaHI4e ou3r4.{ecKr'Ix npoqeccoB 14 rlefo KaK npuKnaAHoe 3Har{eHI'Ie pe3ynbTaTa'

KOHer{Ho BaxHo B rroAaBJIeHVr4 3TI4X souon lI IIOHHMaHVhT KaKHe llpoueccbl MbI

MoxeMy6pam,KaKBblAeJlnrb'r{To6blnyqllleBHAerbcnrHaJlbHrrfinpouecc'Hy'
HaBepHoe, HeT cMbtcJla paccKa3blBaTb Bce qTo y MeHq HaIIUCaHO B OT3bIBe' ne 6y'{y

neper{r4cl{Tb oaHOBHbIe pe3ynbTaTbl, IIOTOMy qTo 3TO rtoHqrHo' I'I', Ha caMoM AeJIe',

BaxHo erqe To Anf, AaHHOfi AnccepTaIILlI4, qTo Ant Tofo' qro6u npoAenaTb 3Ty

pa6ory, osa co6ofi nKIrO.IaeT KaK MoAennpoBaHl',le, KaK TeOpeTHqecKI4e acfIeKTbI' TaK

3KCilepHMeHTaJrbHbIe, BCIO 3Ty coBoKynHocTb' 14 pa6oTa-To HA CaMOM Aene

fr,IfaHTCKaff, IroToMy qTo IIOIIbITaTbcg cBt3aTb BCe 3TI4 BeuII4 BMeCTe' rpe6yer

ofpoMHbIX Cr{Jt, KaK KOMIIbIOTepHbIX' HO IIOHflTHO' rITO Anq Tofo qro6u HaJIaAI4Tb

KoMrrbrorepHbre Beurn caMoMy HaAo B 3ToM IIoHI4Marb Bce' I4cIIoJIb3oBaHI'Ie

HefrpoHHbrx ceTefi TaK, Hy To ecTb cAenaHa fI4faHTCKafl' pa6oTa' vI so MHO|OM MOXeT

6rtrr Bor 3To Bor Aocrol4HcrBo' t{To pa6ora ,cAenaHa 
6onburat' oHo BbI3BaJIo re

HeAOCTaTKr4, K KOTOpbIM A nepeft4y e erofi pa6ore' flpocro TaK MHO|O MaTepuaJla'

qTO Anfl KaHAhAaTcxoft B[I4CbIBaTb TpyAHO' To ecTb eOr sOo6qe y MeHt BO3HI4KJIO

BrreqarJreHr.re, KorA a qvraJ- rrepBbre [trbAeoflT-uecrbAecflT crpaHnll' fl AyMaro' KaK

Xopouo,KaKoiIxpacHertfipyccrufifl3blK'aIIoToMKKoHuyAI4ccepTaIIlII4HaqaJIIIcb
npooleuu c oler{aTKaMll 14 TO r{To aBTOp BI4AHO' r{To [epeBeJI C aHfJlnftcxoro TeKCTa

Ha pyccKr4fr, Moxer AalKe aBToMarI4"aCnt' I'I usorue acreKTbl He craJl BKJIlorIarb'

3na.{Lrre$uHfi O6tevr pa6oT, IIpOCTO BI4AHO' IITO 3Aecb AHCCepTaIII4t He ilpu qeM' K

coxaJIeHI,IIO, 3TO [',fl. .,vl'uTeIlfl B rIeM-TO 3aTpyAH{eT tITeHI4e', Hy IIOTOMy .ITO He Becb

$opnaar rloJrHocTbIO npeAcTaBJIeH, HO C Apyfofi cropoHbl IIOHflTHO', qTo ecJII4 BeCb' To

AHCCepTaur4r'r 6brno 6u Hy' HaBepHOe, CTpaHuII ABecTI4 IIflTbAectT TOTIHO' flOerovty

ocHoBHbre 3aMer{aHr{{, Hy Koropbre, KaK orreqarKr4' t He 6yay yKa3blBarb'

HenpaBl,InbHbleccbIJIKI{soprvryrr,HynpocToBLaTeXoAHovllTox{eLIMq
r4crroJrb3oBaJrr AJr{ orrr4c ui"i sopr'ryn, Ho BO3HI4K'a oreqarKa. EAt4UCreeHHoe qro fl'

Moxer 6urr, orMeqy 4"u nynnru, notop"te 6rtlo 6rt noresto' ryl- -tll ,1";i*
ccbrJrKr4 Ha HeKOTOpta pa6orlt, 6olrure Anfl CTyA.HTOB II,OJI.3H'I.' BaM He HaI',ITI4 -

3ToJIaAHo,aTo,tIToHeKoTopbleAaHHbIe''un".xaxra6lul\,;.4.|u4.2,soo6ue
HerroH.rrrHo oTKyAa 6epyrcr 14 caMoe BaxHoe Bor KorAa vl;er Bo'poc no rIoBoAy

errSopa 4nr QoHoB nepeMeHHbIX, To ecTb cKa3aHo' r{To ecTb Ha6op [epeMeHHbIX raM

lI-as, v l|-ax, HO C OAnofi cTopoHbl HaIILICaHO' qTo 3TI4 [epeMeHHble 6rtlu

[peAnoxeHbt paHbIIIe vl HenoHflTHO IITO HMeHHO 6rtlo [peAnoxeHo VI BTOpoe'

rpurepnfr,tcoroprtfiBcTaTbeTeKcTcoKpalqeH,He[oHqTHoKaKI4eKoHKpeTHo



Kpr4repHu. To ecrr ecTb, cKa)I(eM <<loose-rpurepufi> I4 pe3ynbTaTbl <<strong>>' a qTo

STtr Kpr4Tepur4 AaroT, BOT 3TO He yKa3aHO, a, HaBepHoe' 3TO 6rrno 6rt noleaHo' B TOM

qr4cJre 4m 6yayqrax pa6or Anfl LHc, r{To, Kor.qa [ocJleAy]o'r'e I'IccJIeAoBareJII4

6epyr Te xe caMbre KpI4TepI4lI, LICIIOJIb3yIOT Vr MbI BI4AI4M' r{TO 3AeCb AO AByX

noprAKOB QoHon 6srna [o.4aBneH a vI CvtHaII/soH craJl B l '5 - 2 pa-:a 6olbllle', Hy' s

cqI4TaIo, I{To BoT 3TI4 err6paHurte KpI4TepI4I4 6ulra IIoJIe3HbI [nfl ApyfI4X

r4ccneAoBarelefrTox(e,'Iro6rtgro6rmoyKa3aHoBTeKcreAl4ccepral!]1,,vr'QqvrarosTo
Slrlo 6tr nole:uo. Hy, ilpl4 BCeX 3TI4X 3aMeqaH[flX, KaK t yxe paHblxe cKa3iul' r{To

npo6nerr,la BaxHas uolyueuHufi pe3ynbTaT' BO-BTOpbIX orponaHltfi o6teNa

nepepaoOTaHHblx AaHHbIX, ofp0MHat BbIIIoJIHeHHax pa6OTa' nOsTOMy HeT HI4KaKHX

couseHufi, rrTo paSora yAoBneTBop{eT BceM rpe6onaHr4flM' IIpeAbtBneHHbIM K

KaHAr4AaTCrOfi AI4CCepTawv, a coucKaTeJlb 3acnyxl4BaeT npI4CBOeHUq Ha3BAHI4fl'

KaHAI4Aara $raa.-uar. HaYK'

IlpeaceaaTeJrb:cnacll6o.feoprHfiAsarolreBl4rl'OTBe'IaftrenoxalyftcTaHa
3aMealaH14t.

rorosaHoe r.A.: B nepnyo oqepeAb crracr46o Bacranraro BaAuMoBr4r{y 3a

oqeHb AeTaJrbHoe paccMoTpeHl4e pu6ot"t 14 3a AeTaJllsrtfi oT3bIB' -fl roxe cofJlaceH co

BC9MH KpI4TI4r{eCKHMILUtauUn" flMvr' B nepByIO or{epeAb XOr{y OTMeTUTb' qTo

AeftcrnureJrbHo paclxllpeHl4e Tex, vltvr I4HbIX acIIeKTOB BHyTpI',I pa6otr n 6olee

.4eTaxbHyro nHsopnaaqr4ro rIO TeM, vlvr LIHbIM KpHTept'.ItM' OHa AeficreureJlbHo

npocTo y".n'","u., pa6ory V He IIo3BoJI{eT BKJIroqI4Tb Bce 3TI4 selull v13-34

OrpaHI4rIeHHOro O6terraa. l{rO KaCaeTCtr IIepeMeHHbIx' KOTOpbIe [epequcneHbl' B

AI4ccepTaIILlI,IfoBopl4Tcq,I{To'r<ax6rr,aBTopoM'IIpeAJIox{eHrra6op[peAMeToB,
Koropbre rro3BoJrtrror yMeHbrurarr $on. feficreureJlbHo rlpl4BoAsrct ccbIJIKI'I' orKyAa

3Tr4nepeMeHHbreB3qTbI,I4qxoqy3AecbyTorIHI'ITb,IITOnepeMeHHltxAeficrBI4TeJIbHO
HeMHoro kr oHv lr3BeorHbr AaBHo B nureparype, d aBTopoM 6i.Jla roJIbKo cAeJIaHa

cr{cTeMaT v|3Ar\vfl. v or6op IepeMeHHbIX' KOTOpbIe flBIqIOTCt gau6olee

oIITI4MaJI6HbIMH u ttaulottee eQQexTI4BHIIMI4 C TOr{KH 3peHI'If, iloAaBneHur $oua H

BbI.IC JICHU fl' C'.IIHe-JIA,

IlpelcelaTeJrb: cnacu6o. AH4pefi JlleosHq Karaen, nONalyftcra' npouy

Bac, ollacnre Bau or3blB'

KaraenA.JI.:fl'uzl{HcrraryraflAepHbIXI4ccJleAosaHlafi14TeopeTl4x.[orrNert
BaM cKa3aTb, qTo MHe AoBeJIOCb CnyuaTb rperrafi pa3 BbICTylJIeHI4e feoprzr

AnarolreBr4ara !r Ka)KAbIit p* y3Halo qTo-ro HoBoe I'I I4HTepecHoe' Ilepnrtfr pa3 Ha

HarueM nHcTI4TyTcKoM ceMLIHape n l{ucruryTe flAepHbIX I4ccJle4onanrafi' eropoil pa:

ua EalAuscrofi rouSepeulll4u, rAe 6rtlu AonoXeHbI He ToJIbKo 3TI4 pe3ynbTaTbl' Ho

14 pe3ynbTaTbr 6olee no3AHI{X pa6or, KOTOpbIe He 6rtnu BKIIOqeHbI B AaHHyIO

Ar4ccepraur{}o B xonrra6op a\nvDb, s roropofi yqacrBoBan feoprufi AsarorbeBl4tl H

TOXe oqeHb r4HTepecHble pe3yJIbTaTbI. Hy ra e o6uIeM-TO npoI43BOAI4T BneIIaTIeHI4e

oqeHb BbrcoKoKBanraQuuupoBaHHoro 
qeJIoBeKa, yqeHoro, HacroflIrlefo yrreHofo'

cJroxr4Bruefocfl yranoio. np" uar cJroxr4Jrcfl oH KaK cnequaJlucr, Ha Naoff esrrf,A' He

roirbKo B flporlecce o6yueunr B arofi la6oparopuu, HO--TaKXe KOHTaKTbI C

:apy6exulrura KOJIJIeTaMI4 v pa6ore B coeAuueuurtx Lllrarax Auepnrn' e

MexAyHapoAHbrx xorua6op auvflx, o r{eM KCTaTI4 foBopt'IT efo 6necrsuufr

aHrlnftcxnfr rs'x. 3Aecr HyxHo cKa3arb .[Ba cJroBa. rlouerray 3Tor 3Kcrrepnueur 6rut



c,qerraH, 3To coBepueHHo fleHo, rroroMy qro rtpeAblAyurufi 3KcrIepnMeHT cAeJIaH Ha

Sps, pe:ynbTar Koropofo ronyqeH ua uAl xorna6opar\vvr, oH I4MeJI OIpOMHbIe

olrr46Kr4 u coficrBeHHo roBopfl He flcHo KTo 3To, KoHcraHTa 3To, vrrv He KoHcraHTa'

no3TOMy D0 :rnlr 3aI4HTepecoBaJII4Cb' HO 3TOr pe3ylbTaT 3AeC]" B OIIpeAeJIeHHOM

cMbIcJIe,6rtrt[pI,IAyMaHHbIM,HecMoTpf,HaTo,I{ToFermilab[epecTaJl
cyUIecTBoBaTb'HoAaHHbIe-ToocTaJII4cbuAoKa3aHo,I{ToSTHKaKpa3AaHHbIe
npooon*aroT O6pa6aTbrearlcs vr BO3MOXHO KaKI4e-TO HOBbIe pe3ynbTaTbl eule n

rrotBtTC.fl. Hy z KOH9r{HO IIoJIO)KI4TenbHOfi qepTofi' OqeHb 6OnguOfi IIOJIO)KI4Tellsofi

qepTofr AaHHbrx r,IccJIeAOBAHV14 flBJl.teTcfl cBfl3b c pe3ynbTaTaMu I'ICCJIeAOBaHVTfi HA

Eol'uorrl a.4pOHHOM KonnafiAepe, npl4 rIeM HacKoJIbKO MHe U3BeCTHO I',I3 OTBeTOB Ha

"orrpoa"r, 
u: o6cyx [e1vrfr,,feoprrafi AUarolreBuq KaK-TO TIOTIIXOH6Ky BHI4KaST B TO'

rrTo [por4cxoAr4T Ha EonblxoM aApoHHOM KOJIJIafiAepe npl4 H3MepeHVvI aHaJIOII{qHbIX

r43MepeHr4fi. Kax MbI BI'IAI4M OUrU6xn-ro J]yqu]e, KOTOpbIe 6ruu ilonyrleHbl

xorla6op al,,,floovr ATLAS H cMS, 6oree rofo B D0 xOnna6opaurara oruu6o'Iru-ro

floMeHb[re. Tax qro ryr Bo3Mo)r(Ho ecrb srrls, 3Har{I4T, KyAa ABl4rarbcg H 6onee rofo

nepBbre u [oaJreAHHe I43Mepe11fl, KOrOpbIe 6rut',t npeAcTaBJIeHbI Kofina6opa\uefr

ATLAS u cMS 3To roxe f,BJrflerct BecbMa rIoJIolKI4TeJIbHbIM MoMeHToM Bcefi

AlrccepTarlur4, AaHHbrx pe3ynbTaToB n pa6orH f eopnar AnarolreBvll{a'

,Il'orrNeuBaMcKa3aTb'qTo,Hy3ToecTecTBeHHo'I{Tope3ynbTaTbl'KoTopble
yNe 6Hnn ony6nuKOBaHbI, f, He 6yay eoo6ue foBopl4rb' ofII4CbIBaTb co'qepxaHl4e

Ar{ccepTaIInLI B IIeJIOM, KOTOpyrc fl c I',lHTepecoM IIpOqeJI' y Hac cocToflJlacb

rrJroAorBopHatr Ar4cKyccl4", ttoio o6cyN4all4 rlo 3ToMy rIoBoAy 14' q rloKa o3Byqy

ronoxr4TeJrbHbre MoMeHTbr 14 orpr4rrareJrbHble MoMeHTbI' qro co6creeHHo roBopfl MHe

He oqeHb tIOHpaBlInOcb B .{aUuofi AIzcCepTa\Uw' Aa' B pe3ynbTaTe MHe KOHeqHo

OqCHbTIOHPABI4JIOCb'TITOIIPOBCAEHHbIEHCCJICAOBAHVIfl'TaIIVIBO3MOXHOCTb'
co6crneHuo v oco6esgo BOT 3TI4 CaMbIe Tpu ToI{Kl{' KOTOpbIe [epeBeAeHbl Ha

rpasnxe, oHr4 .qaJrn BO3MO)I(HOCTb pa3BI4Tb 14 OIIUCaTb 3TI4 TpH TO[{KI4 B paMKaX

KsaHronoft xpoMoAr4HaMr4KH B pu6or. El_ora, !,oguHqepa, iDpaux$ypra v

crpnxuaua, ouy6nrar<osaHHofi " 
'Europ.ul.t Journal of Physics B 20t4 foAY'

HacKoJrbKo MHe r43BecrHo, trpH ny6nurcaqura D0 r<onna6oparryv, oHI4 eule He cAeJIaJII4

srofi pa6oTbr, oHll o6cyxAaJII,I 9Ty BO3MOXHOCTb, oHI4 He 3HaJII4 KaK 3TO AeJIaTb 14 B

pa6ore 2014 roAa 3To cAenaHo rron"otturc' Hy ra 6esycnoBHo' oqeHb IlpI'IflTHo' rlro

JrroAI,I, KoTopble paSoTarcr na LHC 14 B qacrHocrl4 uz ltscruryra flAepnofi Qra:uru

MocKoecKofo yHI4BepcuTeTa, oH}I AyMaroT o ToM, KaK pa3BI4BaTb KBaHToByro

xpoMoAl4"u*"ny Anq LHC A;1fl I43yaI eHvrfi' TpexlaproHHoro pacce{Hl4f, B paMKaX

KXA. Oro caenalro Cserupeertu r'r tny6nraKo-BaHo e etrys'nev'D s 2014 ro'4y' Kax

r43BecrHo, cuerupeB flBJrrercfl rrJreHoM r<onna6op'*v cMs. B Aa'uol' cryrlae, MHe

KaXeTc{'t{ToAaJlbrleftrueeBo3MoXHoecoTpyAHI4I{ecTBofpynnbl'KoTopagcAenaJla
pe3yJlbTaTbl,oHoMoXeT6strrI1or<paffHefiMepeI4HTepecHbIM.Hy,3Aecbyxe
foBopl4JloaboToM,t{TofeoprrafiAgarolreBl4t{I4MeeTXopolxl4eKoMIIb[oTepHbIe
AaHHbIe'HyVMHe3.u.ecboqeHbtIoHpaBI4JIocb,qTooHIIpoAeMoHcTpI{poBan
r4cKyccrBo BJra.qeH vrfl, vaKyccrBeHHbrMr,r neftponHbrMr4 cerflMr4, sro AeficrBr4TeJlbHo

r4cKyccTBO, AJrfl pa3AeJIeH vfl. avrHurbHblx n soHonrrx co6rtrrafi r< npoqeccy sOrOn

rrJrroc Tpr4 aApoHHbIe cTpyu, a TaKXe noHI4MaHlIIO ycrpoircrna aKTI',IBHo

I4c[Ionb3yloulnxcflAngMoAenl4poBaHl,lflpa3n-l:HblxfipoqeccoBBHacToflIIIeeBpeM'
KoMrrbrorepHbrx rlpofpaMM PYTHIA, SFIE'RPA, Koropble roAIIpaBnf'rrvab

HeilocpeAcTBeHHo 3TI,IMLI AaHHbIMII I4 yxe B HacToflulee BpeMfl I,IclloJlb:yrorcr. Hy



TO, rrTo ocHoBHbre pe3yJrbTaTbl yxe Sltlu paccKa3aHbl B AaHHOfi 'quccepTalll4t{ 
I 6lt'

rroBTopun, KOHerrHo, 9TO lI3MepeHI4e esseru4BHofo, TaK Ha3blBaeMofo ceqestls' Ho

3TO, Ha caMoM Aene [apaMeTp' KaK IIOHf,THO yxe I43 O6CyN4eHI4t' KOTOpOe 6rtlo

npeAcTaBJreHo s AauHofi AllCCepTaII?ILI' 3TO He ecTb ceqeHl4e KaK TaKoBOe' a ecTb

sexuff [apaMeTp, xoropltfi I43BJIeKaeTcfl I43 3KCIIepHMeHTaJIbHbIX AaHHbIX' Hy vr

TaKXe Ko'errHo oqeHb r4HTepecHufi pe:ynbrar, xoropufi cAenaH B yxe, B yxe'

CO6CrseHHo rOBOpfl, He B paMKaX xOnna6Op ary;aq, A O AByMf, cOaBTopaMI4 vr3

o6teArasdnHoro T4HCTI'ITyTa {AepHbIX I4ccneAoealilafi' BMecTe c pyKoBOAI4TeJIeM' 3TO

r43yareHr4e Qona K pacllaAy XlarrcoscKofo 6ogoHa sabb, roropufi MOXHO I43BJIetIb I43

,^aH'brx D0 xolla6opaqrau. IrI sro BeCbMa aKTyaJIbHO 
'IOTOMy 

KaK' 14 Aa KcTaTI4', 3TO

6Hlo cAenaHo AO TOfo, xax Xu[c 6osoH 6rtl cAenaH, TaM MaCCa XurrcoecKofo

6osoHa 6rua $r,rxcraponana npocro KaK napaMeTp ', ceituac 3TO CTaJIo 6olee

aKTyanbHo, rroToMy KaK rloBbllxaeTcq TotIHocTb : bb vuAgr, HY ce - roxe s^Esr' tl -

ToXe BkInfl't e xoIIaSOpaIII4I'I CMS, a Qon, B TOr{HSCTI4' AOCTaToqHO uHrepeCnUfi'

BOr. Hy, 3Aecb TaKXe MHe XOTeJIOcb 6rt OrUeu4Tb' qTO npoqTeHl4e AI'ICCepratJ}IA

rrplrBoAr4T x 6raronpr4flTHoMy BfletrarJrenuro o6 3Kcrrepr4MeHTaJrbHofi rnanraQr4Karrl4t{

ee aBTOpa, a TaKXe v IIOHUMaHI4IO TeopeTI4rIeCKOfO O6lqcueHlag [oIyrIeHHbIX

pe3ynbTaToB r4 o6 oTnu.IHOM 14 XOpOUeM BJIaAeHUH COBpeMeHHOfi t<ounbrorepHoff

nporpavrruof MoAenI,Ipo BaHvrfl 3KclepI4MeHT€UIbHoro s3blKa' Hy' 3Aecb yxe

foBopr4nocb, r{To e Kaxofi-ro MoMeHT pa6ora HawlQAHa Ha XOpOUeM s3blKe' a 3aTeM

BApyr nepexoAr4T Ha KaKofi-ro xar 6rt us asutaftcrofo q3blKa I'I 3TO 3aMer{eHo' Hy'

Bo3MoxHo 3To cBfl3aHo c reM, 'rro pa6out 6ruu cAenaHbl e Fermilab'e' Halucaubr 14

.{eJraJrr4cb o6cyx4eu vfl He TOJIbKO C COaBTOpaMu r',rg o6teAuHeHHOfo HHCTI4TyTa

f,AepHbrx "r"nlAo" 
aruuit, Ho I4 c coaBTopa"'Lr u3 xonna6oparryvr, rrro Xopo''lo' Hy' Ha

NAOfi esrr{A Xopolxo, TaK xax feoprrafi AsaroJIbeBI4r{' oH MOf ruafiru KOHTaKT C

ronla6opaTopaMl4 ApyrI4X cTpaH. Hy, u PqAe Qoptur 3aMerIeHbI oqeBI4AHbIe oIeqaTKI4

vr HeAOqeTbt, TaK TpexrreTJIeBOe o[peAeJIeHI{e peHopM-fpynnbl 6era-$yuKIIHI4

KBaHTOBOft Xponao4r4HaMI4KLI, BIIepBbIe a1ur|{T||!recKl4 BbIIILICJIeHHOfi e JIT@ ovIAVI s

1979 roay, npueeAeHo u sop*yne 1.4 c oqeBl4Auofi' Ho ycrpaHl4Mofi one'{arxofi'

,{alee, Qyuxqr,rra [apToHHbIX pac[peAeleuui, Qopvryrrlr |.6, |.7 k\ |.9, I4MeIoT

pa3nrqHoe o6osHa.I."".. B Soirraylax 1 .6, l '7 l4crlonb3yercfl 3arrlaBHafl' asrlnficxas

6yrna F, a B sOpnry'e l.o crpoqeqHar. B ofivaa*vrv vr B seoAHOfr \racru

Ar4CCepTaIIr4tr BCTpeqaIoTCfl v 6olree cepresHrte TeOpeTI4tIecKI4e HeAOLIeTbI' vl

HeKoppeKTHbte yTBepxAesus. HanpuM€p, HecMorpfl Ha ro' uro o6pa6oma AaHHbIX

npoI43BoAVTafl'Bcle.qyrculeM3anl4AllpyrcqeMilopflAKeTeopI4I4Bo3MyUIeHI4q
KSaHrosofi xpoMoAllHaMI{KI',I' onpeAeJIeHI4e KOHCTaHTbI cBf3I{ KsaHrosofi

xpoMoAlrHu*rn" n Qoprrnyne 1.5 rpr4BeAeHa Jrr4rrrb B n?rAr4pyroureM npr'r6nraNelFlvrvr,B

KoropoM yrroMf,Hyroe 3Haq"Y". Y?.urra6Horo 
rapaMerpa A" panuflercfl 200 MsB'

Ha cauotr Aene zso Narg sMSm cxeMe, Hy B o6uleM 6lu:ro, Ho 3ro 3HaqeHI4e

nr4Anpylorrlee, r,lcrIoJIb3oBaJIOCb TOJIbKO nI',lAI4pyIoLIIee 3HaqeHue ' 14 ecTb

oflpeAene HHafl He cocTbIKoBKa c npl4BeAeHsofi sa pI4cyHKe 1' 1 3HepreTl{'Iecrofr

3aBr4cr4Mocrbro KoHcraHTbr cBfl 3r4 xxA, r43BJreqeHHofi us xapaKTepr4cr'K pa3nuqHblx

npoueccoB c yr{eToM BbICIUI4X IIO[paBoK TeopI4I4 BO3MyUIeUuit', B Koropoft cxt upt{

Macce z-6ozosacpeAHeMl4poB0e 3HarIeHI4e 0.118. cne4yer ryr roAr{epKHyrb' qro

|IpI4o6cyN4eHunIIapToHHbIXpacnpeAe:regufifpynrlblCTEQ6.5,aBTop
Ar.,rccepTarlnr4 npotslaJ] 6oJlruYlo, 6onsuryro TeopeTl'IqecKyro ocBeAoMJIeHHOCrb qeM'

BO3MOXHO, a Moxer 6urr I4 KaKyIO-TO l{ IyrlUIe' qeM Aaxe', co6ctneHHo foBop'fl'



oilIIoHeHT 14 Bb1AeJII4JI, I4CIIOJIb3yIOquecfl B KOMIIbIOTepHOM [aKeTe JETPHOX',

HecraHAaprHbrft rroAXoA K orrpeAeneHl4ro Maclrrra6oB nepeHopMI4poBKI4'

Qaxroprar arryltr vr Qparurenr a]ry4vr 3r!IX naproHHblx paclpeAeleHufi' '{auHoe

o6cyx4euue llo3Bortfler rloHtrb' rITo I4crloJlb3osasuuficx noAxo'4 K Suxcaquu

uacrura6oB, r4MeeT aHaJlofl{ro c onpeAeJIeHI'IeM uacrura6oB npnMelFle]Hl,'fl B Cnyqae

Bpo4croro-JlenaNa-MarreusH, KOTOpbIe AocTaTOr{Ho AeTaJIbHO Ucnonb3y}oTcfl v

r43yrrarorcr n Jla6op aTopvrvreoperutlecxofi susuxu, n ee AocToI4HCTBa 14 HeAocTaTKIl

BBbIcIIII4X[opqAKaXTeopI4I,Inoauyulerrnfi.Hy,v|3ToTMeToAoHxopolxo
cofJlacyeTc', efo MoxHo coIJIacoBaTb c peHopManusauuoHuofi rpyllnbl. K

HeAocTaTKaM Ar4CCepTauI4I4 TaKXe cneAyeT' sa uofi B3fJIqA' OTHecTI4 HeAoqeTbI [pI4

ut4Tr4poBa Huvr pflAa pa6or. Tax n ccbIJIKe TpI4HaAIIaTb' ccbIJIKa rpI4HaAIIaTb I4Meer

raxofi nng: "Prof. l.W. Stirling - private communication" - He yKa3aHa HLI \ara

aTofo coo6rUes 11fl) He yKa3aH su cafi1 oTKyAa B3tTa g;a;giHafl' KapTI'IHKa V TaK Aanee'

Hy, erO BO3MOIKHO, Ha NlOfi Sgt;tflA' B 3TOM MeCTe Cne'{OBaJIO yTOr{H[Tb CCbIJIKy Ha

p[cyHoK 1, uvr llocTpoeHultfi, TaM I',I TaK AaJIee' Ecrr eqe aHanofl4qHat oruu6xa o

seroquoft ccbrrrKe 80 "The scale choice is suggested by M' Fontannaz and J'P'

Guillet. private communication", He r4cKJrroqeHo, rITO I'I S Orofi ccbIJIKe MoxHo KaK-TO

rlaitl|uqTo-ToHoBoe.Hy,eAaHHoMcJlyqae'cAeJIaHHbIe3aMeqaHu'HecHI4xaIoT
rIeHHoCTb Ceit AI4OCepTaIII4LI B IIeJIOM' He oKaXeTCq r{TO' 6eayClOnHO' feOprrafi

Asarolresu.{ foroBaHoB 3acny)Kl4Baer npl4cyxAeHl4f, tty tl:l^:-ll4 KaHAI4Aara HayK'

IrI UHe 3Aecb TOJIbKO XoqeTcq [opeKOMeHAOBaTb eMy B AalrgeitrUeM' Hy He TepqTb

3TOT KOHTaKT c IIpaBJIeHI4eM' C [peAcTaBI4TeiIsMlI r<onna6opawv LHC', HO 14

Bo3MoxHo BHecrI4 ceoe noHHMaHue, rorlblTarbcfl BHecrlI cso€ noHI'IMaHI4e H ofIbIT' B

Te caMbte pa6orrt, KOTOpbIe Cefi'{ac BeAyrcq Ha EolruroM aApoHHOM KOJIJIafi4epe' uo

neUIe6ylyr,ecTecTBeHHo'ecTbeu{eo[peAeneHHbleBeUInAJISpaccMorpeHr,ra.Hy'
eor co6crBeHHo roBopf, ncd, u'ro { xoreJl cKa3arb'

IlpelcelaTeJlb:Cuacn6o,Au4pefiJlreoezq.feoprraftAuatolrenuu,
uoxanYficra, orBeq aftte'

IoIosaHosf.A.:BnepnyrooqepeAbxo]Yno6laroAapl4TbArr4perJIrBonu.Ia
3a oqeHb pa3BepHy*tfi orgrrn ra Leprettyto rny6orcyro oIreHKy pa6oru lI KoHeqHo xe

rroJrHocrbro coriraceH co BceMu K.MM.HT apr4fl.*u 14 co BceMH HeAorreraMr4, Koropble

6Hlu ynoMsHyTbl U KOHeqHo B Aalrsefirueu nocTapalocb 6olblUe BHI'IMaHI4'

yAeuTbAeTan'Mnpl4uI4THpoBaHI4I4unpoIII4MBeUIaM'HoTeMHeMeHee
4eitcrnrreJlbHoHeKoTopbleMoMeHTbIcJIoXHoKaK6rtssecrl4BpaMKaxxaxofi-ro
Cepre:HOi IJI4TaT6I, KOrAa aBTopbI TeopeTHr{eCKHx pa6o^t' UttU aBTopbI KaKI4X-TO

rporpaMM, *orofir. Aenaror seHorueHoror,qecKr4e 
r4ccJIeAoBaHI4t' rpocro B paMKax

o6uleHnq, [epeIIucKI4 IIo e.uefily, AeJIarcT KaKI4e-To cBoI4, TaK cKa3aTb,

npeAnoxeHl1.f,'KoTopbleeueHeBbIIuJII,l'HeHafIeI{aTaHbI.Ho'reuHeMeHee'xoqeTcfl
opfaHr43oBaTb B BIIII| ccbIJIKI4, CKa3aTb' qTo 3TO rar< 6rt He B3qTo I43 foJIOBbI 14

.UC ft CTEUTC JIbHO II OCOB CTO BAHO TCMI4 I4JII'I I'IHbIMI4 ABTOP AMI4'

IlpenceaaTeJlb: cnacra6o. Hy uro x(' AOpOfUe KoJIJIeru' ceituac HaM HaAo

ycTpol4TbXoTf,6rrrre6orrbluytoAllcKyccl4ro.Iloxa.nyficra.

Arercceee f'A': C vtecra' nnl4 Hy)KHo srtfirn?



lpelceAareJrb: Kax yro4Ho, Jryr{ue noo6ue-ro sltftrv, a ro o6opauunarbafl'

BCEM HAAO.

A.[eKceee I.A.: y MeHq TpLI He3aMer{aTeJIbHbIX, MOXHO CKa3aTb'

ranQopuaqr{oHHblx MoMeHTa, KoTopble, rro-BHAI4MoMy' 6rtrtu 6u oTpaxeHbl

HUrOlaelra EOpuconU'{e\a CKa'IKOB6IM' HO B erO OQTAqI4aJI6HOM OT3bIBe 3TOpO HeT'

no3TOMy fl Cr{I4TaIO HyXtHbIM 3TO cKa3aTr' flepnuft tvtoueUr KaCaeTCf, eor CO6cTB9HHO

3TOfi pa6oru. 3na.rur o6rtuno' KOfAa fpyilIla BXOAI4T B KaKOft-TO 6Onruroft

SKCrrepHMeHT, a Harrra fpyn,,a B.IIIJIa Ha cTal,w peKoHcTpyKIII4lI' aflfpefiAa' TO OHa

npr4coeAr4HreTQf,, KaK IIpaBI'IJIO, IIpI4COeAI{H{eTcfl K TeKyuleft aKTI4BHOCTI4' B TOM

rlr4cJre QnaraueCXoro aHaJII{3a, KaKHM-To rpyn[aM' B AassOM cnyqae' ra pa6Ora'

KoTopaq 6rua cefiqac AoJIOXeHa, 3alIII4IIIeHa' TeMaTI4Ka 6r111a npeAnogeHa

co6creeHHO rpyunofi HUrola.s Eopnconraua 
-cxa'{roBa, 

HY B paMKax HaIIIefo

rpoeKTa D0 u oHa 6blna OTHOCI',ITeJIbHO HOeOft ans D0 LI fpyllfla' B qacTHocTI4

Ar,rccepTaHT, feopfrafi AHaroJIbeBI4rI, oHI4 CTaJII4 nHAI4pyIouIHMH nrcAbMI'I s 6oJ1rtllofi

MexAyHapoAHOiL Konna6op ar\I4vr, raKofi xax D0' feoprr'rft AsarolreBl4q 3apa6oran

TaM oqeHb cepbe3H'fi anropr4Ter 14 oHr4 3aHr4MaJr'cb Ha oqeHb BbrcoKoM ypoBHe I4 B

o6rqeu-ro eraJrvrB KOHIIe KOHIIOB OAHIIMI',I I43 JII4AepoB IIO fpynue KXA' To ecrr sro

HeToJIbKoBIIepBbIe,KaKTaMIIpaBI4nbHooTMeI{eHo,Ho3TovlBIIepBbIeB
xonna6op atw rrpocTo [IpeAnox{eHo vr nolyrleH pe3yJIbTaT rarofi' 3ro orleHb

eaNHrtfiMoMeHT/Iilfl'lVcaepTaIILII4'aTenepbBoTIIoIIoBoAyco6creeHHoJII4I{H00TI4
ArrccepraHTa. Tyr [paBI4JIbHo 6srno oTMeqeHo ero srlcoruft ypoBeHb KaK

3KcrrepprMeHTaropa, Koropbrr4 o6pa6arrrnaer v aHaJrr'r3llpyer AaHHbte' oaBal4Baer

UefipOUUUe CeTr,r, KoMIIbIoTI4Hf, HO OH eXIe B IIpOqecCe pa6OTbt B IIpOeKTe' AOBOJIbHo

xopoluo v rny6or<o pato6pancr B XapABepHoft' xenesHoft qaaTr ycTaHOBKI4' B

oco6essocrr{ Harrrefi uroonnoft cucreubr, Koropbrfi 6Hn BKJIaAoM Halrlefo I4HCTlITyra

n D0, BOT, 14 B qacTHOCTI4 KaK, TaK cKa3aTb' ocTaToK MaTepnallgrtfi B AeJIO' OH 6rtl

coyqacTHI4KoM Hatr1caHvIs' pa3BvrT14t IIporpaMM MeAneHHoro KoH-rponq slow-control

,4Jr{ Halxefr no4cncTeMbr I,I OqeHKI4 CTapeHI4fl CHCTeMbI - ageing' Ha ocHoBe BoT

3KCnepI,rMeHTaJrbHbIX AaHHbIX' KOTOpbIe rua6upasmcb B TOM [II4CJIe Bo BpeMfl ero

srrcorofr cBeruMocrl4 B KoHue Runia. K cqac*ro, ageing'a taM He o6napyxeHo'

cllcTeMa coBeprxeHHo aAeKB AIHAfl) 6es crapeHllfl oTpa6orana eecr Run II' 3ro 'IrO

KacaeTcfl xapABepHofi KOMIIOHeHTbI efo 3Ha]Huit" vI tpeltuit' MoMeHT' BOT 3TO|O

pa3Br4rvfl,rofo, rrro oilroHeHr BbIpa3I'IJI ":T:l-1t"e, 
ttro Heo6xoAllMo' xeJlareJrbHo

BepHee, .[o6rt oH He pa3pblBan cBfl3b c erofi I4HTepecHofi reuarraxofi I4 npoAonxuJl'

HanpgMep, e LHC, OH BbIcKa3aJI IIoIKeJI al:ze' 'fl uory cKa3aTb' r{To yxe B paMKaX

HoBofo rrpoeKra, roroprtfi -ceiraac f,y6ua coyqacrByer, 3ro PANDA na FAIR sa

KoMrrJreKca, tu*''noHerlHo f/S:5 C tconefixauu faB, 15 feB aHTl,lnpoTossltit [yr{oK'

fixed-target ycrauoBKa, HO TeM He MeHee' BOT I'ICXO [fl', v3 $U:UUeCrofo I4HTepeca'

r4HTepec He ToJrbKO(CnepxnblcoKlle 3HepfI'II4' HO 14' ryy6o foBopg', oToABI4HyTCt BoT

xorfl 6H e cpeAHI4e 3HepfI4LI. Tax eor na PANDA, B llpoeKre PANDA' feoprufi

AnarollresHq [peAIIOnafaeT pa3BI4BaTb, MbI eMy cAenaeM upeAnoxeHue'

lpeArronafaeT pa3Br4BaTb 3TO HanpaBneHz€ yxe BoT B HOBOM npoeKTe' 3ro He

HCKJITOqAET TOIO' 'ITO BTT Y"O'""YITA LHC' HO BOT B TIPOEKTE PANDA' 3TO ACNO

6yaer 6esycnonHo IIpOAOJIIKeHO' TaK cKa3aTb Apyfoe IIOJIe C I4CCneAoBaHI4flMI4 Anfl

MHororraproHHbrx B3ar4MoAe fic.,,uia Hr43Ko3Heprerur{ecrux. Bor 3Tr4 Tpr4 MoMeHTa'

KOTOpbIe s xoreJl OTpa3I4Tb An{ AI4CCepraHTa'



Ilpe4celaTeJlb:MoxrrognpoKoMMeHT}IpyrcnpoPANDA.PANDArorAa
6yaer pe3ynbrarH Aaearr?

A.[eKceesf.A.:@ueemcn),{asroHeKoMMetnapvtfi,3ToBo|Ipoc.

llpegcegaTeJlb: He, He, 3To Bonpoc. Ha caMoM AeJIe, xar 6rt 3To cKa3aTb' B

HeM KaK 6rr co4ePxl'ITcs orBer'

AreKceee I.A.: Oreer - Aa! l{acru'{Ho' qacrl4tlHo'

Ilpelcelarerb:llosrovry,HdcaMoMAeJIe'3aMetlaHue'I,d'trvTaM
npeAJroxenr,re. fIpeAJrOXeHIlte olnoHeHTa, IITO HaAo o6 LHC IIOAyMaTb' KaK pa3

cBoeBpeMeHHoe ot.t", a PANDA - 3ro (cueemcn) '

Alerceee I.A.: Het, He I,ICKJIIOftAfl, fl xe cKa3aJI, He I4CKJIIOI{afl LHC' eor

[onyqr4nocb TaK, TO qTo BbICOKI',Ie SHepfI',In y)I(e B pyKax' a 3TO KaK )I(ypaBJIb B Ue6e'

xorr oHeprur 15 feB. B tsYx "nouu". 
Mlt c i4ltlpe, Sopr'aanrHo ecill4 6parr

nepBoe rrpeAJroxeHl4e yNe 1 3'stit foA, MbI' I4Met $r'*raucrapoBaHl4e' a6crparruoe'

noArrlrcaHHoe Ha BbrcoKoM ypoBHe, KaK Bor AlercaHAp fpuropbeBl4r{ xopouo 3Haer

c 2008 foAa. |Iyrr,rH 6yxearrrHo fIoAIlI,Icarr Qrauaucl4poBaHl4e c yl{acTuetl oI45l{. Mlt

r4MeeM rrpeKpaaH'fi upoex t c 2012 ro&a, np"""tofi trlroossofi cI4CTeMbI' npuuxrufi

xonna6op al|Ileir, c 2014 ro/ta e[.o IIpHHrir FAfR, uocJle AOIIOJIHI4TeJIbHbIX BOIIpOcoB'

rrro Mbr c.[enaJrr4 3a ABa roAa. Tax "or 
c 2014 roAa, rart 6ttlu uepryp6alrl4l4' r{To

llan4y eoo6qe aHrI4IIpOroHHyro rporpaMMy xorenl4 3aKpblrb' cefiqac I'I3BeCrHo

cneAyloxlee'aHTI4IIpoToHHatr[potpaMMa'ToecTbHaKoIII{TeJIbHE,SR6yaer
coopyxeH B FAIR, Ha FAIR, pnqpa.' KaK ycraHoBKa' 6y4er', Bonpoc c

SunancupoBaHl4eM 4e6arupyercfl '

IlpelcelaTeJrb: o.IeHr xopolxo. .fl npocro xoqy cKa3aTb' IITO MbI CI'IJIbHO

yunu oT npeAMeTa 3aceAaHKfl"

AreKcees I.A.: Bonpoc taxofi, ecJII4 KparKo: <KorAa 6yler PANDA' B

cMbIcJIe no.4xoAa K pe3ynbrarau?>>' Oreer - fi He 3HaIo'

IlPeaceuareJlb: HY, r roxe He 3Haro'

A.neKceee I.A.: Ho c ABaAIIaroro roAa' $oprvralrHo ABaAIIaTb llepBofo

HAqI4HAET.

Ilpe4celaTeJlb:Xoporuo.lloxanyficra,BAI4CKyCcI4tarro-uu6yAbeulexeJlaer
BbrcTyIIl4Tb y Hac.

r.[aro,res B.B.: MoNer Bce.TaKII BoIIpoc tvtoxHo?

IlpeacelaTeJrb: lloNanyficra. Her, AUCKyCcI4fl' OHa He I4CKJIIOqaeT BOIIpocbI'

MoNuo.

fraroree B.B.: Hy BOT KaK 6rtlo cKa3aHO' tlro fpynna 3aHI4MaeTcq

r4cK*or{r4TeJrbHo MHoro[aproHHbrM' B3ar4MoAeficre[qN{Ia' Ho Bor Ha rpasraKe fl BI4xy

ABe TOqKu D0, KOTOpbIe He cooTBeTCTByioT IIOCJIeAHLIM l43MepeHuf,M' MoxHo :ro

KaK-To o6tqcHurr?



Iolonarros f.A.: La, KoHeI{Ho' cnacu6o 3a Bonpoc. Hy, Bo-IIepBbIX,

AefrcreureJrbHo MHOfOnapToHHbIMI4 B3a[MOAeit'ctFjusl/lLa: A€II{e B paMKaX

xogra6op a1111l D0, sauuMaeTcfl He ToJIbKo Halxa rpynla' To ecTb rpynla KOTopafl

pa6oraer B Jla6oparoprara flAepHbIX npo6nervr ol4AI4' MbI HaqI4HaII4 ero' Ho

BfrocJreAc rBvrvAaxe BHyrpr4 xonna6op aw4v yxe rrof,BI4JII4cb Apyrl'e JII.AI.' Koropble

ToXeIoMofaJII4I4HaM14BIIocJIeAcTBI,lI43aHI,IMaJII4cbApyfI4MHKaHaJIauu.Hoqro
KacaeTcf, oTJrr4qur 3TI4X TOqeK, TO 3TO ePgl JII',I CBfl3aHO C sraaraqecK?IM', B CMbIcJIe c

Kar{ecTBOM IlpoBeAesnofi pa6o*r I4 To rITo MbI He npI'lHI4ManI'I IIpflMorO yrIaCTI4fl B

eroftpa6ore.SrocsqgaHocKopeeBcefo,I{ToecJI}Inrro6parHTeBHI4MaHVe'ToB3Tl4
KaHaJIbIQBfl3v|cqapMoHI4eM,fAeI4MeeTcgBBI4AyI4yIIacTByeTKaKllpoqeccbl
rJrrooHHbre. nosroMy He r4cKJrroqeHo 14 3To noATBepxAaer oIIIe, Moxter 6rtTb se

CoBceM ony6lur<oBaHHble Ao KoHUa, Ho yxe [pe,4cTaBJIeHHbIe ua xoH$epeHUI4tX

pe3ynbTaTbr B *onnu6op alfllv LHCb, rt KOTOpbIe TOXe ucfionb3yror TaKI4e xe

KOHeqHbre cocTorHll fl A J l!) u upoqee. To ecrr 3TO BIIOCJIeACTBIII4 TaKXe 6yAer

BT4AHO r,r Ha Apyflrx KoJlna6opaqrarx' IIOsTOMy 3AeCb cKopee Bcefo JII'IIIIb suarauecruit

os$ercr, Helr(eJrr4 BOIIpocbI, KOTOpbIe MOXHO 3aAaBaTb IIo Kar{ecTBy npoBeAessofi

pa6orrt.

IJlaro.[esB.B.:Sruroqru6ttllu[onyqeHblno3}Kesalunx?

fo.[osauos f.A.: .{a, onn 3HaqI'ITeJIbHo IIO3Xe' 3'4ecr' K COXaJIeHI4IO' He

rrpr4BeAeHbr roAa, HO y HI,IX' CIIyCTq TaM yxe HecKoJIbKo JIeT IOCJIe 3TOfo' vT cefr'aac

TOa{Kr4, KOTOpbte xoT{T rIOKa3aTb LHC' oHn yxe coBpeMeHHbIe' cxopo Toxe 6yayr

coqeTaTbcfl'TaKcKa3aTbcooTBeTcTBoBaTb,TeMToI{KaM'KoTopble3agBJIeHbI.

frarores B.B.: Ho ecg.r 3ro Apyrofi $rarr,ruecxuft a$Sexr, Moxer 6ltrr ue

CTOI'IJIO IPI{BOAHTb I4X HA TPAQUXC?

folosaHos I.A.: BnorHe BO3MOXHO 3,4ecb ocHoBHafl vnefl' 6rrna floKa3aTb',

TaK CKa3arb, y)Ke ouy6nuroBaHHble pa6orrt Ha AaHHbIft VIOUeHT C IIplIBeAeHI4eM

KoHKperHofr pa6orbl, KoTop afl' B ;14AC9pTaIILII4 ony6luxoBaHa' Hy u rrpocTo' To ecTb

3TO r4MeHHO r'r3MepeHl4f,' au"ru""rra c esseKTraenrrrvr ceI{eHI4eM' TO ecTb B

HE3ABI4CIIMOCTI4 OT TOf O KAKI'IE KOHCI{HbIE COCTOfl HI'If, '

f.naro.nen B'B': Cnacu6o'

IlpeAcelaTeJrb : Xoporuo. EuIe rarue-nra6yAr "' Ila, uoxanyfi cra'

orrruescKl|fi A.I.: fl 6H XOTeJI cBOI4M BbICTy[JIeHI',leM IIOAAepxaTb

[peA[OnafaeMoe [onoxl4TeJlbHoe peueHl4e IIO srofi AI4CCepTaIIUU llo pa3HbIM

lpr4rrr4HaM. -f, sHaKOMI4JlCfl c Al40cepTaqnefi' oHa Ha MeHq IIpOI'I3BeJIa I4CKIIOIII4TeJIbHO

6larocruoe BrIeqaTJIeHI4e. MoNer q TaM He AOTII4TaI AO KOHIIa', HO MHe fl3blK

noHpaBr{Jrcr vt B HarIaJe v 6nuNe K KOHIIy TOXe 6onee vIwI MeHee' To ecTb

Ar4o0epTarlr'If, AeficrsHreJlbHo OqeHb flaHafl' pI xopoluo HaIII4-CaHa' HO OCO6eHHOe

BrreqaTJreHr,le Ha MeHf, IIpOI43BeJI CaM npeA*tt tt'ntAoBaHut' -fl aoo6ue c 6olrruuv

rrr4ereroM BcerAa orHocr4Jrcq r erofi r{acrl4 naruefi HayKlI u, 6esycloBHo' oco6enso x

JITOAflM, KOTOpbIe ee npo4nplfaloT BnepeA' B 3TOM CMbICJIe BoT npI4CyTcTBI4t HauI4X

yBaxaeMbr^ onnot.ntt", Bacuttus BaAuMoe 7qa' a oco6esHo AH4pea Jllnoeuua' ua

MeHfl Toxe ,rfo"r""no 6o*ruoe BnerlarreHl4e' B sroft HayKe' KaK MHe BcerAa



Ka3aJrocb, 3Ta HayKa npeAcraBJlfler co6ofi, Hy, 3aH''Tus' erofr Hayrofi' rpe6yrcr Hexoft

cI4cTeMaTI4I{HocTl4' IIocKoJIbKy AaHHbIX oqeHb MHofo, Hy KaK-To AocTaToI{Ho cJIoXHo

eC6-rarr4 opr4eHTI4pOBaTbcq B 3ToM [peAMeTe' TaX BoT' MHe Ka)I(eTCt' r{To

AI4ccepTaHTHe,on"*opa:o6parrcrBueil,HouAeficrenreJlbHonu€coqeHb
r4HTepecH'fr erla4, *orop"rfi $arc'auecKl4 o6pasonal Qfl Ha cTbIKe TeopeTI'IqecKI4X

[peAnoxerruit.ur".n"Aouasuirtc3Kcnepr4MeHTaJIbHbIMI'I.qaHHbIMI4,c[oryr{eHl4eM
?Kcnepr4MeHT€UIbHbIX AaHHbIX. VI 3To MeHfl oco6esso paAyeT' nocKonbKy MHe

KaxeTcfl'I{ToSTOTpe3yJIbTaT,nocpaBHeHI4IocKaKI4MI,I-TO,MoXeT6urr
[peAbIAyIIII4Ml{ o,4HoIIapToHHbIMI4, I{To nV, [peAcTaBJIeHI4{MI,1, oH flBJI'eTc'' B

KaKOM-TO CMbIQII., cneAyrou,UM nOpflAKOM, qTO JII4' IIOHIIMaHI4fl' e erOfr HayKe I4 3TO

MHe KaxeTc{ oqeHb BaxHo. Hy' not, HaBepHoe' I'I BCe'

IlpelcelaTeJrb: cnacu6o. Tax, y MeH{ TaKOe BIIeqaTJIeHI4e' rITO MOXHO y

ArroKyccllu qepTy yxe noABOAI4Tb. fa? Xopoulo, TofAa lloJlafaercfl IIpeTeHAeHTy Ha

yqeHoe 3BaHr{e npeAocTaBuTb eur€ BO3MOXHOCTb BbICTynI4Tb HaIIOCneAoK [epeA

|OJIOCOBAHI4CM.

IoronaHoe I.A.: cnacu6o. Hy' fl xoreJl 6lr no6laroAapl4rb Becb

Ar4ccepTaquouHrrfi coBeT, IIpeAceAaT eIIfl u ceKpeTapfl AHccepTaIII4oHHoro coBeTa 3a

npexAe Bcero r4HTepec, npotrBneHnltfi r pa6ore' TarcNe s' 6st xoTeJI nO6laroAapl',ITb

cBoI4X olIIoHeHTon An4pes Jlrsoeuqa Karaena' Bacu tus' BaIuMoBHqa Mo'Ianona

TOXe 3a cepbe3Hoe oTHOIrIeHI4e r< pa6ore' 3a oileHr rny6oroe I4CCJIeAOBaHHe I{'

cooTBeTcTBeHHO, oT3bIBbI, KOTOpbIe 6sttu cAeJIaHbI' Tar< xe oTAeiIbHO

no6laroAapuTbcBoefoHayl{HofopyKoBoAI4reIqHuKoJIa'Eopucoeu.IaCxaqroBaI,I
Har{aJrbHr4Ka SrcuepuvreHTaJlbHofo oTAena QrasraKa aApoHOB', fennaAuq

!,vflErpue Blll{aAneKceeea, Hy I'I BceX K0JIJIeT' 14 coTpyAHI'IKoB JIa6oparopI4I'I {AepHbIX

npo6leuurolla6opaHToBnoKoJlJla6opauuraD0.Crracu6o!

IlpeaceaaTeJrb: cnacra6o. Xoporuo, ILanaitre, falraua Auatollenua'

rlpeAnoxeHnt rlo c'IerHofi KoMI4ccI4I4 HaM TorAa'

vqensrfi ceKpeTapu: Hy, 3Haql4r y HaC IIo CIIHCKy Aanee uAYr KaluHuuron',

Kouapon u or,rureecrrzfi. Bor raryrc KoMI4ccI.Io MbI 
'lpeAnafaerr,r 

err6paTb Anfl

foJIOCOBaHI4t.

IlpelceaaTeJlb: XOporuo. EcTb JII4 KaKI4e-ro Bo3paxeilufl'? He sIaAHO' Kro sa

ro, uto6rt ra:6parr TaKy}o KoMHccI4Io, npouy iloAHflTb pyKI4. Hau noloxeHo' Aa'

rorocoears?

VqeHurfi ceKperapu:,{a' orKpbITbIM roJIocoBaHI'IeM'

- Her. Bo:.4ePN atucr? - Her' TorAa
IlpelceAareJrb: Cnacra6o' llporun?

KoMr4ccrlto rrpolxy ilpl4cryrluru x pa6ore

Karunnutcos B'I':
foJlocoBaHufl npoI43BeJIa'

Q4dem zonocoeauue)

IlpegcelaTeJr b : lloNanyfi cra, Bla,4I'IMI4p f esuaAueBl4q' orJlaruaff re'

Baruuuz6pauuaxcrleTHa'KoMl,lccuqflpoqeAypy
Cocran Anccepralll4oHHoro coBera yrBepxAeH B



KoJII4rIecrBe 23 rIeJIoBeK, rlpl4cyrcrBoB€t[o Ha 3aceAaHvru 16 'uleHoe coBera, B ToM

qr4cJre AoKropoB rro npo$nmo paccMarpneaeNaofi AI4ccepraIILII4 7, po3AaHo

6rolleresefi Ans roJrocoBauug, 16, ocrarocb He po3.4aHHblwtu 7,, B ypHe oKa3alll4cb

ece 16 6ronlereueft. Pesylrrarbr roJrocoBaHt4fl, rlo Bollpocy rIpHcyxAeHI4t yueuofr

cre[eH14 KaHAr4Aara Su:nxo-HrareMarl4r{ecKnx HayK folonauoay feoprHrc

AsarolreBr4r{y: 3a - 16; llporuB - Her, HeAeficrnureJlbHblx - Her. llpotuy yrBepAl{rb

nporoKon c.{erHofi KoMHccrII4.

Vqeuufi ceKperapu: Tax, Kro 3a ro, uro6rl yrBepAl4rb rlporoxol? llpoury

noAHqrb pyKI4. flporue, Bo3Aepx€ul4cb - Her. YreepN4aeu! flo:4paenrevr!

llpelceaarer'rb: Tenepr noxaryftcra Aasaftre cocpeAorotll4Mcf, eule

Harrocne/IoK Ha <3axl19qeH:z:a>>. <3arcmo.IeHl4e)) t, qecrHo roBopt, [potll4Tan roxe
Hr4arero He yBr4AeJr, qefo xoqercr npaBI4Tb. Hy ror4a y Hac coBceM npocrafl 3a aqa,

nocneAHfl{ yrBepAr.rrb rrporoKon. Kro 3a ro, 'Iro6rI yrBepAl,lTb nporonol?

Cnacn6o. llporrnn? B o:4epN astucs?

Y.feHsrfi ceKperap az (nonpaennem) <3arruo'IeHue)).

[Ipe4ce4areJrb: !1a, vrcvvntrare, <<3arJlroqeHl4err, AZ, <<3arruoqeHue)). KoHeuHo,

ero <3axlloqeHlle). Hy, yrBepxqaena! Bce! Cnacz6o BceM :a pa6ory!

flpeacelarerrb /r-*Z-___
fiaccepraUl4oHHoro coBera / /- YycaKoBI4q Hvrolafi ApreureBl4q

Y'IeHrtfi ce

fraccepraq Kapavmtrueea f anuua AuaroJIbeBHa
\


