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Ha Ar.rcceprarluoHHylo pa6ory
E,reqxzx I,IeaHa BraAr.rlanpoeuqa

Ha reMy: <floucx noeoro 5ozosa Z* B AaHHbrx nporog-nporonHr,D( croJrKuoBeHr4i AereKropa ATLAS s
KaHane c aByMr MIooHaMr.r B I(oHeqHoM cocrosHur.r"
rro cfierlr4an6Hocrq 01.04.16 - "@r.r3r,rxa aroMHofo rApa r.r gJreMeuTapu6rx qacrr.rq),
npeacraBreHHyro Ha cor4cKaHue yqeHofi creneHr.r xau4ulara tpuszKo-MareMaruqecKax HayK.

AKrya,rbHocTb TeMbl
Coapeltenuufi aapoHHblft ycropurerlnrril KoMnreKc - Eo:rruofi aApoHHbrfi no,rnaftaep (LHC),

orKpblBaer ull4poKue Bo3MoxHocrlr ant l43)qeHr.rr r$urraru nuxpovupa. Ocuoanrur.rra 3aaaqaMu, peuae-
MbIMI'I npl4 BbI[oJIHeHI4I4 KorraiAepHbrx ?Kcnepr4MeHToB. rBnsrorcr, Bo-[epB],rx, BcecropoHHrr 14 rrpe-
rlr43r,roHHaJr npoBepxa CrauAaprnofi MoAenu (CM), a ranNe noncr( HoBbrx snreHr4ft u o6r,exroe (uorux
qacrlzlt u slar4N4oAeftcrsHi) r 4ocrraNuuofi o6:racru eHep|1rfi. Hossre qacruutr Moryr r,rMel.rr Maccy Ao-
craroqHylo 4,rr Ha6lro4euus I.THAyII!IpoBaHHbIX I4MH nprMr,rx o$$exron, TaKrix, Hanpr.rMcp, r(aK nprMoe
IrJlI4 pe3oHaHcHoe poxAeHHe nonrx raluoposo.IHrtx 6ogoHos Z'u W, cKanrpHbrx u BeKTopH6rx Jre[To-
KBapKoB. cynepcuMMeTpul{Hllx JIeIITOHoB I{ KBapKoB B Cy[epCLIMMeTpLlqHbIX Teopu[x c HapyUeHHofi
R-'le'rHocrurc, cKalqpHr,rx r.rJru BeKTopHbrx 6uren'rouoe, rpaBr4ToHHbx cocrosuaft Ka,ryusr - K,refiHa e
Mo,qeJlf,x c AonoJIHLITenbHbIMu [pocrpaHcrBeHHbrMr4 r43MepeHr4rMr,r l,r gp. Ouenu4no, qro Aocrr{xeHr.re
nopora poxAeHLIfl HoBbIx qacrl4ll .[BI.uIocb 6u rpfutrna AoKa3areJrbcrBorr.r nporo:reHnfi <uosoft), He-
crau4aprHofi, Qu:aru. Ec,ru oxcnepnlreHTaJrbHrre AagHr,re rrpu ,qocrr.lrHyroM ypoBHe roqHocrv corJ]a-
cylorcs c npeAcKa3aHLsMI.l CM, r.e. crarl4crtlqecKr,r 3HaqrrMbx oTuosesui or [peAcKa3aHfii CM ue
na6rnogaeT ca, To nor'ryrreHHa{ gKcnepl4MeHTanlna.r uu$opuaqrrr Moxer 6Hrl zcnorllouaHa aJrr oqeH-
xu orpanuueuuff Ha AI4HaMrqecKI,Ie flapaMerpbl 3Trax qacrHrl (xoucraurlr cBr3r, 14 r4x uaccu). 9yecrnu-
TeJ'rbHocrb ua6:toraelar,x Be;rriqr,rH x s$Sexravr <nonoft $u:uxu)) HanpqMyro 3aBlrcur or roqHocrr{ Teo-
peruqecKl4x pacqeroB x 3KcnepllMeHTaJrbHbx nofperrrHocrefi. B rroii cBr3r,r, HaAexEas orleHKa norperrJ-
HocrI4 I43MepseMrx tfusrrecxux BeJII,IqLIH, nrarc.raroulei KaK Teoperr{qecKyro, TaK r.r 3KcflepfiMeHTaurb-
H).ro gocraBJ.nrcqr4e, rBnrerct, 6eryclonuo, BaxHoi 3aaaqefi .

PoNAesue renroHHblx nap B KaHaJ're .{pe:rna-flHa rBJrrercr secrva :S@exrriBHbrM npoqeccoM
AJrt npoBepKI-I CM u loucxa HoelIX o6texrog u rs,'reHr.rfi B 3KcnepnMeHTax Ha a-4poHHoM xorurafiAepe
LHC n cuny cpaBHI4TeJrsHo npocrofi Kr4neMarfiKr,r" Bo3MoxHocr!{ pefucrpar.(r4r-r JrenroHoB c grrcoxofi
sQ$exrraeHocruro 14 lt3-3a 3HaqHTeJ,lbHo[ troraBr'leHlocrn rfouonux npoueccoB. Hacrortlal anccepra-
IIxoHHaq pa6ora coucxare,rr Ereqxux I,l.B. nocarulesa fioucKy HoBoro MaccfiBHoro aeifupa:rsur.r|o aex-
TopHoro 5ososa Z* Ha ocHoBe aKcnepaMeHTanbHblx AaHHbrx ycraHoBKu A]'LAS u npegcranlrercr 6es-
ycnoBHo arrya,r oHofi :a4aqefi.

Crenenr, o6ocuoeauHoctu Hayrtubrx no,roxenuft, Br,rBoAoB u peKoMeHAarluii, c{opvry,ru-
poBaHHbrx B .[uccepTauu|,|.

fipearoNeuuue corIcKareJIeM Bo3MoxHbIe rryrr4 3KcrrepLIMeHTarLHoro noucxa 6otouog Hogoro
'runa 6a:npyrcrCt Ha paHee BbrroJrHeHHbrx r.rccreAoBaHr4rx, B KoroplJx npr.rBoar.rrcq MorUBrapoBKa Bo3-
MoxHoro cyqecrBoBaHr4s Z* u Aaer.cs. orrr4canr4e ocHoBHbrx csofic're 3Tr4x Lracrr4rl.

MeroAu anarv3a 3Kcnepr4MeHTa.Jrrrubrx aauH6rx, MoAerr.rpoBaHr4q cr,rrHaJrbrrbrx u $ouoerx npo-
UeccoB ocHoBaHrr Ha o6rqenpunsTlx B sKcnepuueurallnoi Qu:uxe nrtcoxux aueprufi aJrrop[TMax r,r
lporptlMMHoM o6ecneqeHl4l4. Pa^spa6orauntre aBTopoM MeToAbr r.r a,rropr{rMbr r-r3JroxeHbr B Ar.rccepra-
ul.rossofi pa6ore 4ocrarovuo uogpo6uo.

IIa ocnogaHuu BbIuer43Jro)KeHHofo MoxHo 3aKJrloqurb, 'tro r.rccreAoBaHHt, BoItleattlI4e B llnccep-
TaIIIIOHHyTO pa6Ory, AO,rXrOrct JIOftr{eCKIl nOCJleAOBaTgJrbrrbrMr,r, BblBoAbr 14 pe3yJlbTarbr e Aocraro.ruofi
crerreHr.i o6ocuosauHlnau.

.{ocronepuocrr, u lroBr.t3Ha llccfleAoBaHlln, no.,ryqeHHbtx pe3yJrbraroB, BbrBoAoB rl pexo-
uengaquft , c$opMy,upoBaHHbrx B Auccepraquu.

HosgsHa BbInoJrHeHHr,rx B Ar.rcceprarlr4 oHHofi pa6ore uccreAosaHr.rft cocror4r B roM, rrro 3Aecr,
BnepBbte 6suto eur4nuuyro rfnsuvecxu o6ocuonasHoe npeAJroxeHr,re rro gKcnepuMeHTarbHoMy noucKy
uoaoro uefirpa,u,Horo rrxenoro 6ozoua Z* B KaHaJre ero pacnaAa B aBa MrcoHa. p*. Kpornle roro, 6srlr,r



cMoAenllpoBaHbr rrpoqeccbl pe3oHaHcHoro poxAeHufl 14 pacnaAa Z*, uccrextosa ,r @usauecrue Ha6lrc-
aaeMbre (pacnpeaeJreHHr rro KHHeMarr.rqecKaM rrepeMeHHuV), C nouourra norop"r* MoxHo pa3.4erqrb
:tfSexru, I'rHAyulrpyeMble Z* -6osoHaMa, r{ ApyflrMr4 Bo3MoxHbrM}r rrx(eJrbrM14 pe3oHaHcaMa c pa3H6rM14
cl1l4HaMI'I (cxa.,rapuoro cuefirpuuo B cynepct{MMerp14 qHbrx reopuqx c uapyueHHofr R-ver.uocrurc, nono-
ro HefiTp*r'Horo ra,ru6ponovuoro Z'-6o:ona, rpaBraroHHoro pe3oHaHca B MoAenr4 posaaa-r-cauapyva
c lloIoJlHI'ITerbHblMI] npocrpaHcrBeHHbtMLI ra:nepeHrarruu); parpa6orauu anropHTMr,t peKoHcrpyKqr4r4
MIooHoB n cQoplrylapoeau Ha6op I(pHTepLeB or6opa 4u-ltoosHr,rx co6urufi Anr sKcnepr.rMeHTaJrbHor.o
noucxa Z*. Kpove ororo, aBTopoM aalorct orreHxr.r KaqecrBa Moreilr.rpoBagurr SoHoelrx lpoueccoB, r.r
npeAJraraerct pta cl]oco608 ero ynyqureHxt; noryr{eHbr cr4creMarr4qecKrle HeonpeaereHHocrr.i MoaeJrr,r-
poBaHlrr rpoua, nrrnolueH crarr4crr4qecxui cparuntellurrfi aHaaus AaHHbrx, nonyrernor" B 3Kcnepu-
MeHre, c MoAenl'IpoBaHI'IeM npoqeccoB CM. Anropou caeJraH BLTBoA o6 orcyrcreuu xaxoro-,ru6o craru-
crl'IqecKfi 3HaqI'IMoro npeBblueHl4t AaHHbrx Haa $ouov a uccle4yenaofi o6lacrn Macc nap MrooHHbrx
nap' B COOTBeTCTBI'III C 3Tl4M nOJIyqeHLl HOBbIe 3KCIIepl4MeHTaIbHbIe OfpaHuqeHr4[ Ha rrapaMeTpbr MO/te-
ttu Z*.

Meroarr llccre4oeauufi. Hcrro,rb3oBaHHbre B Ar{cceprar(r4ouHofi pa6o.re u nonylreHrrbre aB-
ropoM pe3yJ'rbrarsr, 6lrl rz o4o6penu s xoAe o6cyNAeuu.r pa6ortr xo,r,ra6opaqueil ATLAS, pa6ouux co_
BerIIaHI4ii lo {u:uxe ATLAS s OI,I-flI, npourna AeraJrbHyrc r4 BcecropoHHroro anpo6aqraro Ha MexAy-
HapoAHbrx ra pocctilcxux xoH$epeuqurx u coBeuaHr-rf,x, qro,BJrrerc, noATBepxAeHr4eM AocroBepHo_
crI'I l4ccJleaoBaHufi u pe:y,ruraroB aBTopa. Anpo6aqrar pe3yJrbraroB Ar4cceprarrufi, ee noJroxeHufi rz ssr-
BoAoB npoBoAanacl B npoUecce nX [peAcraBneHut B BI,IAe AoKJIaAoB Ha HayrrHbIX ceMr4Hapax. pa6ouux
coBeruaHr.irx rpynlsr ATLAS, pa3JrrzqHbrx coBeruaHzrx u ronsepeuqurx. flo reue 4ucceprauuu oty6-
JII4KOBAHO 3 CTATTU B PEIIEH3I,IPYEMrIX XYPHANAX, BXOA'IIIXX B CTIXCOK BAK, A 1AXNE O,qHA C'I'ATb, B MA-
repr4arax veN4ynapo4uofi xourf epeuqur.r.

3uaun*rocrr g,rq HayKu l,l ttpaKTlKu noryrregHbtx aBTopoM peyJrbraroB.
flo:ryueunrre p..yJrbrar'r aMelor BaxHoe 3HaqeHr.re .qJrr npequ3noHHoi nporepxu craruapruofi

MoaeJr!r! oco6esno ee :,rextpoc:ra6oro ceKTopa, ptuBr.rrr.rt npegcraueuufi o [poueccax, npoucxorxruIux
sa lracrura6ax TeB-uux euepruft. 3xcnepaueurarrHbre orpaHr4qeHr,rr napaMerpoB r,rccre,!,yeMoil Mo/(e-
nI4 Mofyr rlcnor'rr,3oBarbcr B Aarr,HeiiureM AJre yroqneHr.rr reoperuqecKr_rx crleHapneB, orclrcuarcqux 6o_
zous runa Z*.

Ha nparrure - MeroAI'IKI4 anaJrv3a AaHHrIX, aJrropr4TMbr, co3AaHHbre aBTopoM, orrbrr MoaeJrr4po-
saHLI.t co6ltrafi [poroH-nporoHHblx croJrKgoBeHufi, nuercr 6olriuoe 3HaqeHLIe aJrf, fiporoJlxeHr,rt uc-
cle4onaHufi B aaEHoM HalpaBneHLIu, n oco6euuocu, c yqeroM nlauoo pa6our LIjC r.r ycranonr<r
ATI,AS' BKr}oqarcqux cyuecrBeHHoe rIoBblrxeHHe 3Heprlru cronxHoBeHufi r.r cBerr4Moc.r.q gyqKoB nDo-
TOHOB.

PeroueHgaquu fl o ucnoJtb3oBaHrrro pe3yJrbraroB rr BbrBoAoB Ar{ccepraurrn,
flporpalrvuoe o6ecueueuue, pe3yJlbrarbr MoAeJrrzpoBaHr.rr crrrHaJrbHbrx u $oHoerx co6rnuft,

I'IccJIeaoBaHI'It, cB{3aHHEIe c noB6rureHlreM :<prpexrunuocrr.r 14 TorrHocru per(oHcrpyKrrr}r co6urrufi c
AByMt MIooHaMrr Moryr l4crloJlb3oBarbct n o6pa6orxe 6yayurux AaHHbrx ATLAS. Ilolyucuusre aoro-
poM pe3ynbrarbt lto3BoJII4JII,I gnoj]He o6ocuosaHHo oIIeHI4Tb nepcrIeKTLIBbt nol4cKa rrxeJrbrx axrenroH_
Hbrx pe3oHaHcoB n 6yayruerr.r B 3aBrrcr.IMocrr.{ or 3Hepflrr ra cBerr4Mocrr,r r<olrafi4epa LHC.

Buquc,tenu.g e${ercrrznuocru }I pa3peuleHvf, gxc[epr4MeHTanbuoii ycrauonxu np14 peKoHcrpyr(-
quu co6snuil c IByMt MrooHaMI,r, BblnorHerrHbre B Ar,rccepTarluu, noKa3rurlr Heo6xo4rzrr.rocT6 AaJr6Hefr-
ruefi pa6oru B HanpaBfleHI4I4 ynyqlxeHl.it gTllx xapaKTepr.rcrnx, oco6esuo trp]r yBeJrriqeH[u 3Heprul rr
cBerlrMocrr.t KoJrnaiAepa.

Haxoueu, nonyrleHHlle HoBbIe BepxHr4e ofpaHurreHlrt Ha Maccy pe3oHaHca Z*,6ylyr ucrroJrb3o-
Barbct,qJlt pa:pa6orru HoBLIX u goBepuleHcrBoBaHr.rg cyxlecrByrorqux vro4elefi, npeAcKa3brBarolur4x
' ) l  oT  T I I  qac  rh t l .

CoAepxauue guccepraquu, ee 3aBeprrreHHocrb,
B aacceprauuonnofi pa6ore aocraroqHo no4po6Ho r.r3roxeHbr pe3ynbrarbr r4ccJreaoBaHns aBTo-

pa, o6:opnaa 14 Meroal4qecxat vacrr pa6orlt. BsIro4u r,r 3axrroqeHr,u, csoprrry,rnponanHbre B auccepra-
llr4u. ocHoBaHbt ua MaTepuale, r.t3JroxeHHoM B AliccepTarlr4r4, 14 cJleAyroT !r3 pe3yJrr,TaToB BbrrrojrHeHHbrx
uccreaosaHr.{fi. Ha ocnogauuu 9Toro, MoxHo caerarb Br,rBoa o roM, qro Axcceprarlx, Eleqxr.rx h.B.
tBr.sercs IIoJIHoqeHH6IM I4 3aBep[reHHbrM HayrrHL,rM TpyAoM l,r coorBercrByer crrerluaJrbHocrra 0l .04.16.



,.{ocrolrucrna u HeAocrarKr.t B coAepxaunn u o{opulreuuu Allccepraqnu.

Cpe4a 4ocrouucrB B coAepxaHr.tr.r Ar4ccepraur.roHHoft pa6ortr cneAyer orMerurb:
l. B pa6ote AocraroqHo [oJIHo t4 nocJreAoBareJrbHo r.r3JroxeHbr o6sop ycrpoftcrBa 3Kcrrepr.rMeH-

ra,tluofi ycraHoBKl{, aJIropI4TMbI pe(oHcrpyKrlrru MrooHoB, MeroALr a%an]'/i3a ?Kcnepr.tMeH-
TAJIbHbIX IAHH6IX.

2. Anroporrr uogpo6Ho I,rccJIe,4oBaHI'I npo6,reuu noBr,rureHtr ro.rHocrr.r u :tp$en.rnouocru pe-
KoHcrpyKrlr4r4 MrooHoB .qereKTopoM. Ha ocHosauufi 3rnx AaHHbrx, flonyqeHbr onrr{MaJrbHbre
Nrs 3a&aqld rlol{cKa MacclIBHt x uefirpa-lruutx pe3oHaHcoB Kpr4repr4r,t or6opa co6rrrl.rfi c na-
poi MlooHoB.

3. 3aclyNuaaer IloJIoxI4TeJrbHofi oqeuru r.r3roxeHr.re pe3ynbraroB ucc:re4onauui no cpaBge-
unrc na6lrcraerr,rbrx AaHHbIx c lpeacxa3aHl{ervr CrauAaptnoi MoAenr4 - aBTopoM loryqeglr
pac[peAeneHl4t o'ro6panuux co6strufi c napoi MrooHoB uo BceM KJuoqeBbrM Kr.rHeMarr4qe-
cKuM rrepeMeHnr,rM, IdccreAoBaHo KaqecrBo corracur 3Tr4x pacnpe,4ereHufi s AauHlrx 14 N.ro_
aen poBaHr.rlr.

4. Anropov o6croqrersHo I,I3JroxeHbI MeroAbI crarl,IcrlrqecKoro aHaJI 3a,{aHHbrx. aaH I4cqep-
ttblBalorltui aHaJII43 fI4IIore3 cyurecrBoBaHI4t Z*-6osoua B rtlLIpoKoM 14HTepBare Macc.

B Kaqecrse gaueqanufi K coAepxaHr4ro pa6oru uoxuo orMerr4Tb:
1. 3anaeruuv HeAocrarKoM Alrccepraqllr tBrsercr ro, gro rroJroxeHr.rr, Bsrnocr4M[,re ua:arqury, c$op-
MyJII4poBaHHbIe n anroperfepare, orJllrqarcTc{ or no.noxenafi, coAepxauuxcr B AHcceprar{r.ta. Bilrecre c
TeM, cne.4yer orMerl4Tb, rtro coaepxaHr.re 3Tr4x noJroxeHr.rri rBnrlercr rlo cyuecrBy u4euruuur,ru. flo-
BtlAI4MOMy, Ilpolr30UreJr ,40caaHHfi rexu]r.tecKrfi c60fi flpu o6leruuesuu MHofoqucJreHHbrx no,roxesufi
BbrHocr4Mbrx Ha 3arlrlry B auccepraur{lt, r4rru nplr peaaK u4poBaHr.ul reKcra u coxpaHeHur,r Qafiloe.
2, B nepnoi lnaBe /'uccepraquu aBrop rre lptrBoar.rr Sopuy,r anr ,xx00epeHuaaJrbHbrx 14 noJlHbrx ceqe-
HI-rR npoqecca poxAeHat MrcoHbIX Irap c yqeroM sxraaa Z*-6ozoHa Ha naproHHoM r.r aApoHHoM ypoB-
ugx. Her raxNe nupaNenuit gra KoHcraHT csszu Z*-6osonon c rfepuuonalau u 6o:oHauu. flo:rovy
flpuxoar.ircq [ocrorHHo o6parqarucr K flepBor.rcrortHr.lKaM aJtq HaxoxreHr4q HyxHLtx tfopuyl, vro6rr
npoBepl4Tb rlpI.IBe.4eHHbIe B STOR rnaBe paclpeAeneHnr no KrrneMaTrrqecKr4M nepeMeHHb:|lt u vacce Z*-
6osoHog (puc.4-7). K coNarenurc, orcyrcrByer raKNe uu$opuauur o [apqrraJrr,Hbrx n fiolrHbrx rxrrpr4-
Hax Z*-6o:oHos, a raKxe KanaJlax lrx pacrraaoB, a uMeHHo, ToJtbKo.[t.l B norHbre rxr4pr,rHbr Aaror BKnaa
KaHanbr pacnaaa B qacrr.irlbr C'rasaaprsofi MoAerr.t, r.rJrr.t 3TH urr4pr,rHbr yqnTbtBalor BKJTaA raKx(e 3K3orr4-
qec(ux cocrof,Huit. Ecsv't cnpaBeaJrr4Bo nocne.nHee, To He rcHo xaxofi ar:or er,ra4.
3. Ha uofi nsr.nag, prc.5 s 6 Aator tro cyrl4 oAHy u ry Ne unQoplraqurc, ecJrr.{ uMerr, BBlrAy ro, qro r]o-
Jlypa3HOCTb nCen4O6rrCrpot MIooHoB BbrpaxaeTcs qepe3 TaHreHc runep6oluuecxufi or xocuuyca yr,ra
theta_CS.
4. Ha prac. 4 nora:assr pacflpeAeJreHrzr rto lonepeqHoMy r4MnyJrbcy Jre[ToHoB ,4Jrr gnyx cnytaen, Z'-
6ososos u Z*-6osolos. lna tepnono ctyuat (Z') 3To pacflpeAeneHr.re r.rMeer MaKcHMyM npra p1= M/2,
r{To qBrtercfl xopoulo LI3BecrHbIM 3a(onoM. Eullo 6u BecbMa xeJlarerrur.tlr, .{ro6nt cottcrare,rr, c$op-
MyJrr.rpoBa"'r coorBercrByrcluee coorHotrreHHe,qnr cnyqzut Zt-6otoHoe.

B qelou HyxHo orMernrb, qro aBTopoM BbrnoJrHeH 6o:nruofi o6teM ucc:reAosa're:tcrux pa6or
BSTCOKOTO ypOBHf,, noJryqeHHr,re pe3yJrLTaTbr r4MeroT 3Halrr4TerbHyro npa(Tr.rqecKlTo ra TeopeTr4qecKylo
ueHHocrb. aocraroqHo noJIHo l.I3JloxeHbl B reKcre pa6orrr, cBoeBpeMeHHo ony6,rnrcoeaHur B Beayur4x
Hayr{Hbrx xypHaJrax, aBropeQepar rroJrHocrblo coorBercrByer coAepxaH]t]o A14cceprarlun (:a ucr:uoue-
HueM orMeqeHHoft srrue rexHuqecrofi ouoruuocnr).

/fuccep'rauua <floucx Hosofo 5ozosa Z* B AaHHbrx nporoH-nporonHbrx croJrKHoBeHr4il Ae rex'ro-
pa A'ILAS B KaHaJre c aByMr MrooHaMrr B KoHeqHoM cocrotHrlr4)) e norHofi Mepe coorBercruyer rpe6o-
saHnrrM (flonoxeHur o noprAKe trpucyxAeHxr yqeHbrx creneHeii>, npe4tnalreMbrM K Ar4ccepraur.r.fiM
Ha cot4cKaHfie yqenoii creneHl KauAr,rAara HayK - rBJrtercs :aroHqesuoft uayvuo-rnaluSxKarluoHHoil
pa6oroft, srrnorHeHuofi rroa pyKoBo,qcrBoM aoKTopa tpu:axo-ruarenaruqecKux Hay( EeAHtr(oBa Baalr-
lra AlexcaugpoBr.rqa, coaepxr4T HoBoe perxeHr.ie aKTya,TLHofi 3Kcnepr4MeHTanbHofi saAa.{u noHcKa 6030-
ua Z4 s suae ,4r.rJrenroHHoro pe3oHaHca 14 BHocr,rr cytrlecrBeHHbrfi BKnaa B pa3Br4rr.re (bH3r.IKH atoMHoro
tApa u 3JIeMeHTapHbrx qacrnrt. Ynovrnyrsre Bbrlue 3aMeqaHl.{t He 3arpattrBaror ocHoBHr,IX BL,tBoaoB
nacrosuefi aucceprarlroHHoft pa6oru r{ He cKa3brBarorcr Ha 9e o6uleir uo.rroNure,trHofi oueHre.



IIo trloeruy MHeHuIo, arrop aucebpraqua, Eneqrorx Irtaan Bna,urzruuponur, 6e:yc.nonno, 3acJryxq-
Baer rtpucyx,qenr.rr y.renofi crelregr.I KagAa,qara tpusuxo-uaretrarutrecKnx Hayx rtp cueqfiaJr],Hocrr4
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