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Henasuo (2024 r.) xosumaGopanuss NAG1/SHINE npexncraBumia sKCIepUMeHTAJbHBIE JaHHBIE O DOXK-

nemnn 7, K, HPOTOHOB ¥ AHTHIIPOTOHOB B IeHTpaibHbIX “CAr 4+*° Sc BsaumosneiicrBusix mpu Pa, =

= 13—150 A - I'sB/c. KosutaGopanusi cpaBHUJIA JaHHBIE C MPEICKA3AHUIMHU HOIYJISAPHBIX TEOPETUIECKUX MO-

neneit. OKa3agoCh, 9TO MOJEIN HEYIOBJIETBOPUTEILHO ONMCHIBAIOT JAHHBIE BO BCEM AUAIIA30HE dHepruii. B

HaCTOsAIENl paboTe BIEPBBIE IPEIIIOJIOKEHO, UTO HYKJIOHBI, YIACTBYIONINE B HEANMPAKITMOHHBIX B3aNMOIEiH-

CTBUSIX, TEPSAIOT CIIOCOOHOCTH K AUMPAKIIMOHHON JUCCOIMAIINN B MOCJIEAYIOMNX HYKJIOH- HYKJTOHHBIX COY/Ia-

penusx. dra ujesa peanuzosana B FTF momenu makera Geant4. JocrurHyTo Xopoliee OIUCaHUE JAHHBIX, B

TOM 4mcJie epBbIX Aanubx Kosutaboparuu NICA BM@N o poxenun 7

40Ar ¢ pasubIMu siapamu npu suepruu 3.2 A - TsB.
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B mocnieinme necarunernst B husnke BHICOKUX dHED-
Uil AKTUBHO M3yYaJUCh B3aUMOJIEHCTBUS e C siIpa-
MU I[IPY PEJIITUBUCTCKUX SHEPrusix. B skcnepuMeHTa b
HBIX UCCJIEIOBAHUSX OCHOBHOE BHUMAHUE YEJISITIOCH CO-
VIAPEHUSIM TSXKEJBIX sjiep. Ha 3ToM myTn Ob1I0 OTKPhI-
TO HOBOE COCTOSIHUE BEIEeCTBa — KBAPK-TVIIOOHHAST T1J1a3-
ma (QGP), ramenue cTpyit, CHIbHBIE KOJJIEKTUBHBIE 110
ToKH U T.7. OJIHAKO B TIOCJIEIHIE TO/BI BCe HOJIbIIee BHU-
MaHUe YJIEIAeTCs COYIaAPEHUIM JIETKAX U CPETHUX 11D
C IeJIBIO OllpejlesieHnst ycaoBuil obpaszoBanust QGP u
ypasuenus cocrosguausg QGP. C sroit Touknu 3penus, Ha-
upasJieHue ucciaenoBanuii kojtabopanuu NA61/SHINE
[IPEJICTABIISIETCS] BEChMA AKTYAJLHBIM.

Henasuo kosnabopanus NAG61/SHINE ony6aukosa-
Jia [1] HOBBIE SKCIIEpUMEHTAJBHBIE IAHHBIE O POXKICHUH
Pa3IMYHLIX 9YacTHI] BO B3amMomeicrsmax “YAr 4+ %°Sc
upu P, = 13, 19, 30, 40, 75 u 150 A -T'sB/c. Kour-
Jraboparysi CpaBHUJIA JAHHBIE, B 9aCTHOCTHU, PACIIpPeie-
JIEHUSI TI0 OBICTPOTaM, C IPEJCKA3AHUAMU TEOPETUIe-
CcKUX MogeJielt, ucrnoab3yionmx meron Monre-Kapio —
EPOS 1.99 [2], Parton-Hadron-String Dynamics (PHSD
4.1) [3, 4] m Simulating Many Accelerated Strongly-
interacting Hadrons (SMASH 2.1.4) [5, 6]. Okasamocs,
uro EPOS B cpeaneM nepeoneHnBaeT JaHHbIE O PacIIpe-
JIeJIEHUSIX T ME30HOB 110 ObIicTpoTaM, a Mojean SMASH
u PHSD nenoonennator atu ganusle (M. puc. 1). Tosb-
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T Me30HOB BO B3aUMOIEHCTBUSIX sIIED

KO npu umiyabcax 6osbine 40 A - I'sB /¢ npenckazanus
mogesieit EPOS u SMASH npubnamxkarorcst K 9KCIe-
puMeHTaJIbHBIM 3HaueHnsM (cM. puc. 1). Ha pucynke 1
pacdersl 110 mojenu PHSD He npuBenieHbI, MOCKOJIBKY
onn 6sim3Ku K npeackazanuam mozgean SMASH. Tlpen-
ckasanusi cranpapraoit momemn Geantd FTF [7] B oc-
HOBHOM OJI3KM K pesysibraraM moiean SMASH.
Mogens EPOS ucnosib3yer npubsmzkenue ['puboBa—
Peszke 1ipu Mojie/IMpOBaHUM IIPOIECCOB MHOYKECTBEHHO-
r'o poKJIeHusl. B Hell yIuThIBAIOTCS TOJIBKO IIOMEPOHHBIE
oOMeHbI, “2KecTKre” COy/IapeHrs TaPTOHOB U PACIIIEILIe-
HUsI MAPTOHHBIX TernovYek. OOMeHbI HEBAKYYMHBIMU Pe-
JIZKEOHAMU, KOTOPbIE OYEHb BAXKHBI IIPU OTHOCHTEJILHO
HU3KUX SHEPIUAX, HE YIUTHIBAIOTCA. DTO OOBSICHSIET TO,
YTO PACYETHI TI0 MOJIEJIH TPUOJINKAIOTCSA K SKCIEPUMEH-
TaJbHBIM JAHHBIM CBEDPXY IIPU POCTe SHEPIUU COYIa-
penuii. B poOTOH-IIPOTOHHBIX B3aMMOIEHCTBUSIX POJIb
[TOMEPOHHBIX OOMEHOB yMEHBINAETCs [PU YMEHBIIIEHUN
SHEPI'MM COYJAPEHUN, a POJib HEBAKyyMHBIX OOMEHOB
yBesimunBaercsi. Takxke BeayT cebsl COOTBETCTBYIOIIUE
cegerns®) . Do mepssiii hakTop. Bropoit dbaxTop cBs-
3aH C TE€M, 9TO MHOXKECTBEHHOCTb B TIPOIECCAX, UHITY-
[IUPOBAHHBIX HEBYKYYMHBIMU OOMEHAMH MEHBIIIE, YeM B

2)B aMIUIATYAy YIPYTroro pacCesiHusl BaKyyMHbIE U HEBAKyyM-
Hble OOMEHBI BXOIOAT C Pa3sHBIMHM 3Hakamu. [losTomy o cedeHmsx
HaJ0 TOBOPHUTDH C OIPEIEJIEHHON OCTOPOXKHOCTHIO. OCOBEHHO 3TO
KacaeTcsi HeylIPYIUX CEeYEHU, B KOTOPBIX UMEIOTCH UHTepdEpPEH-

IMUOHHBIC YJICHBbI.
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Puc. 1. (LIsernoit onnaiin) Pacupeenenus: 7" Me30HOB 110

6oicTpoTaM B coymapenusx ‘CAr+ 5S¢ npu nentpassro-
crsix 0-10 % upu Pap = 13 (a), 19 (b), 30 (¢), 40 (d), 75 (e)
u 150 (f) A-I'sB/c. Touku — 9KCIEpUMEHTAJIBHBIE JAHHBIE
NA61/SHINE kosutaGoparyu 6e3 y4era CUCTEMATHIECKIX
omu6oK. CrJIonIHble KPUBbIE — PAcUeThl 0 HOBOW MOJe-
gu Geantd FTF. IIIrpuxoBble TUHIE — PACYETHI IO MOJIE-
gu EPOS, a nyHKTUDHBIE KPUBBIE — PACYETHI [0 MOIEJIH
SMASH, Bbinosinenbie Kojuiabopanueit. Pacderst mo cra-
poit Bepcun mogesn Geantd FTF (toueunsie kpusble) npu-
BeJIeHbl TOJILKO 11jist umirysbeoB 13 (a) u 150 (f) A-TsB/c

MHIYIIPOBAHHBIX TOMEPOHHBIMI OOMEHAMM. Y I€T ITUX
daKTOPOB MOXKET [IPUBECTH K JIyYIIIEMY COTJIACUIO IIPeJl-
CKa3aHMII MOJIEJIN C SKCIIEPUMEHTAJIbHBIMY JAHHBIMUA.
Mopemn UrQMD [8, 9], PHSD u SMASH siBasitor-
CsI PACIIUPEHUEM KJIACCHIECKON MOJEIN BHY TPHUAIEPHO-
r'0 KacKa/la, KOTOPbIE€ YUUTHIBAIOT POXKICHUE ME3OHHBIX
1 6apUOHHBIX PE30HAHCOB, BpeMsi (DOPMUPOBAHUSA TAC-
turt u T.7. [IpeamosaraeTcs, 970 MpH JOCTATOTHO BHICO-
KIX 9HEPTHUAX POXKICHNE TACTHIL B aIPOH-aIPOHHBIX CO-
VIAPEHUSX TPOUCXOIUT B PE3yabTaTe 00PA30BAHUS JBYX
KBApPK-TJIIOOHHBIX CTPYH B HEAU(PPAKIIMOHHBIX ITPOIEC-
cax, WM OJHON CTPYHBI M COXPAHWBIIET0CS aIPOHA B JIN-
dbpaxmonHBIX Iponieccax, kak B Mogeaun FRITIOF [10,
11]. Coruacuo monesmm FRITIOF, pacnpesiesnerne cTpyH
no MaccaMm umeer BUI ~ 1/Mg,. D10 1mOsIOKEHUE MO-
JleJIi KpUTUKOBaJIoCch B jureparype: moueiabs FRITIOF
paccMaTpHUBAET aJIpOH-aIPOHHBIE B3aUMOJIEHCTBUAST KaK

MIPOIECCHI  ABOMHON mudpakInoHHOI ,I];I/ICCOIII/IaLII/II/IS).

3)B mogenn Geantd FTF pacrpeenenne mo Maccam CTPYH UMe-
€T BUJ a/Mstr + b Mstr.
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it MonesiupoBaHust PAcaioB,/pparMeHTanyuu CTpyH,
B pe3yJIbTaTe KOTOPBIX POXKIAIOCS aIPOHBI, NCIIOIb3yeT-
cst LUND-asnropurm [12]. Kax0#i n3 poxKIeHHBIX dac-
THI] IPUIACHIBAETCS UMITYJIbC U BPeMs (POPMUPOBAHUS
JACTUIBI B CHCTEME IMOKOS WCXOIHOW CTPYHBI B IIPEJI-
[IOJIOZKEHHUH, ITO POYKIEHUE CTPYHBI IIPOM3OILIO B O/
HOI TIPOCTpPaHCTBEHHO-BpeMeHHOo# Touke. [Ipm m3Bect-
HOM YeTBIPEXUMILYJIbCE CTPYHBI MOYXKHO HANTH TOYKY
dopmupoBanus YacTUIlB B JaboparopHoii cucreme. O
HAKO HYKJIOH, KOTOPBII IIepeIes B CTPYHY, UMeJI pa3Mep
mopsiaka 1 ¢dpm. ITosTomy obpazoBaBmrasicss CTpyHa mep-
BOHAYAJBHO UMeJIa pa3Mep mopsaka 1 dpm. 1o MOKHO
Y4Y€eCTb, YMEHbBIIUB BpeMsi (POPMUPOBAHUS KaXK IO dac-
TUIIBI B CHCTEME [IOKOsl CTPYHbI Ha BesimauHy ~ 1 dwm/c.
IIpu sToM ymeHbImaTcs BpeMeHa (DOPMUPOBAHMS Yac-
THI[ B JIADOPATOPHON CHCTEMe, 9TO B CIIydae aJ[pOH-
SJIEPHBIX U A/IPO-SA/IEPHBIX COYIAPEHUI MO2KET IPUBECTH
K YBEJUYEHUIO OOIIell MHOYKECTBEHHOCTU POXKIEHHBIX
gactuil. Heyderom 3Toro obCTOSTEIHCTBA MOYKHO, IO-
BUIMMOMY, OObSICHUTh 3aHUKEHHYIO0 MHOXKECTBEHHOCTD
7T -Me30m0B Ha puc. 1 mozennio SMASH.

Heobxomumo ormernts, uro B Mmomensx UrQMD,
PHSD u SMASH napymiaercss 0CHOBHOE ITOJIOXKEHHE MO-
nesmn FRITIOF. B momesmn FRITIOF npemnosaraer-
Csg, 9TO B aJPOH-SIJIEPHBIX B3AMMOJEHCTBUSAX CTPYHBI,
BO3HUKAIOIINE B IIEPBOM BHYTPHUSIEPHOM COYJIAPEHUU,
MOI'YT CTAJIKMBATHCS C JIPYTUME SIAEPHBIME HYKJIOHA-
MU U yBEJUYIUBATH CBOIO Maccy. Bpems »KW3HU CTPYHBI
ue yuntbiBaercs. [Ipenmonaraercs, 970 CTPyHBI pacia-
JAI0TCst / PPArMEHTUPYIOT BHE A1ep. B sa1po-a1epHbIX
B3aNMOJIEICTBUSX IIPU HAJIMYINY MHOTUX CTPYH OHH MO-
YT CTAJKHUBATHCHA MEXKIY COOON M yBEJIMIWBATH MacC-
cbl. BO3MOXKHBIM CJIUSTHHEM CTPYH MOYKHO MMMUTHPO-
BaTh obpasosanne QGP (cm., nanpumep, [13]).

B momensx UrQMD, PHSD u SMASH, ocHoBan-
ubix #Ha Moziesin FRITIOF, zanpemniens B3anMoieficTBust
CTPYH C sIIEPHBIMEU HYKJIOHAMH M C JIDYTUMU CTPYHa-
Mu. Poxnmaroninecs: ¢cTpyHBbI PaciajaioTcs epeji BO3-
MO2KHBIME TOCJIEIYIOMMME B3auMojieiicTtBusgmu. B pe-
3yJIbTaTe, AAPO-SIePHbIE COYIAPEHNA CBOIATCA K COBO-
KyIHOCTH &JIPOH-aJ[POHHBIX CTOJIKHOBeHUil. B KaxKioMm
aIPOH-aIPOHHOM COY/IADEHUAX HMPHUCYTCTBYIOT IIPOIEC-
cbl TudPAaKIUU ¢ Majoil MHOYKECTBEHHOCTBIO W HEJIM-
dpaKIuOHHBIE TPOIECCHI C OOJIBINON MHOYXKECTBEHHO-
crbio. [ToaToMy mpocTeluil My Th yBEJIMYEHNsT BBIXOIA
ME30HOB — YBEJIUIUTH BEPOSATHOCTD HE N PAKITHOHHBIX
B3aUMOJIEeICTBUIA.

B mozenmn FRITIOF HyKJIOHBI/CTPYHBI MOI'YT OBITH
B YETBIPEX COCTOSIHUSIX: HYKJIOHBI B OCHOBHOM COCTO-
auann (GS); crpyHbl, 06pa30BaHHBIE B IIPOLECCAX JU-
GbPaKINOHHON AMCCONMAIINN HYKJIOHOB SIpa-CHAPSIIA
(PrD), nwim sinpa-mumenn (TrD); crpyHbl, o6pasoBas-
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Hble B HeUMPAKIMOHHBIX I1poreccax (Str). Bosmoxkuble
B3aUMOJICHCTBUST MEXK Iy HUMU IPeJICTaBIeHbl B TabJI. 1.

Tabsmna 1. Bo3aMoxKHBIE TTPOIECCHI BO B3aMMOJIEHCTBUSAX AqPO-

HOB/CTPyH
GS PrD Str
GR PrD, TrD, ND PrD, TrD, ND ND
TrD P:D, TrD, ND PrD, TrD, ND ND
Str ND ND ND

OueBngHo, uro B coymapenusx GS—GS B0o3MOKHBI
Bce mporecchl. B coynapenusix PrD—-GS no/KHBI OBITH
TrD u ND. Cioxnee ¢ nporieccom PrD. Ilo ananoruu ¢
B3aNMOJIEICTBUSMHI ATOMOB MOTYT OBITH IEPEXOIIbI i~
dPaKIMOHHBIX COCTOSIHUI B Jpyrue IudpakiMOHHbIE
cocrosiaust. OIHAKO CHEKTPBI BO30OY XK IEHUI CTPYH € Ma-
JIBIMA MaCCaMU IUIOXO m3ydeHbl. [losTomy B mpomecce
PrD — PrD mbl mepeonpesiessieM (nepepasbirpbIBaeMm )
Maccy HMCXOIHOU cucreMbl. B mporecce Str—GS TpymaHO
[IPEIIIOJIOKUTh, 9TO CTPYHA, WA HYKJIOH B OCHOBHOM
COCTOSIHUHM MOXKeT IepeiiTu B JudpaKIMOHHOE COCTOSsI-
Hue. BeposiTHOCTD i pakiinyd HyKJIOHA-MUIIIEHH MaJIo-
BeposATHA. [[09TOMY MBI 3aIIPETH/IN TAKHE IEPEXOIHI.

Msr1 mpefmosiaraeM, 9TO COOTHOIIEHUST MEXK/Ty BEPO-
SITHOCTSIMU IIPOIIECCOB, ITEPEYNCIIEHHBIX B KaXKJIOM siueii-
ke Tabs. 1, Takme ke, Kak B cBOOOmHBIX NN B3anMmo-
neticrBusx. Ecin kakoit-jubo mporecc oOTCy TCTBYET, Be-
POSITHOCTH OCTaBIIUXCsl IIPOIECCOB TEPEHOPMUPYIOTCS
Tak, 9TO0OBI UX CyMMa Obljia paBHA €IUHUIIE.

Tabauna 1 wMIJIeMEHTHPOBAaHA B  IPOrPAMMY
Geant4d FTF. Pesynbrarbl pacderos 1o 3Toii (HOBOIH)
BepCUU IIPOIPAMMBI [IPEJCTABJIEHBI HA PUC. 1 CILIONIHBI-
My JuHASMA. Kak BUIHO, HAIMN DPE3yJIbTAThl OJIM3KU
K npenckazanusam mozesn EPOS. Pacuersr mo crapoit
BEpCUU IIPOrpaMMbl IIPUBEIEHBI TOJBKO Ha pHUC. la
u puc. 1f gng wmmmynbcoB Haseraomux dxep 13 u
150 A -T'9B/c. Kak Buzsno, pacuersl 10 crapoil Bepcuu
IPOrPaMMbI 3HAYUTEILHO HEIOONEHUBAIOT BLIXOILI 1
u 7~ me3oHOB. Ormerum, uro B Mouean Geantd FTF
BKJIIOYEHBI IIPOIECCHl OOMEHa KBapKaMU MEXKJy CTaJ-
KHUBAIONMMUCS NapTHepamMu (HEBaKyyMHBbIE OOMEHSI),
KOTOpBIE “BBIMUPAIOT’ ¢ POCTOM SHEPTUH.

B mammx pacuerax MBI pPasbIrPBIBAIN TPHUIETb-
HBIII ITapaMeTp LEHTPAJbHBIX COyIApeHUil dnep apro-
HA U CKAHJUs 110 KBaJpPaTUYHONW Mepe B mHTepBaJie (—
2.87 dwm.

Hawubosee 3nagnMoii rumoTe30ii mpe1raraeMoro mo -
XOJla SIBJISIETCS TO, YTO BO B3aUMOJEHCTBHUSX CTPYH
BO3MOXKHBI TOJIBKO HeJIudpakKImoHHbIe porecchl. OHa
IPUBOIUT K TOMY, 9TO B IEHTPAJBLHBIX COYIAPEHUSX
syiep OOJIBIMMHCTBO HYKJIOHOB B KOHEYHOM COCTOSTHUH
Oy/IyT IIPEJICTABJIATEL cOOOI cTpyHBI. B pe3yibrare 3T0T0

B IIEHTPAJIBHBIX COYIAPEHUAX A/1ep Oy1eT HabII0aaThCs
[TOBBIIIIEHHAs] MHOYKECTBEHHOCTb POXKJIEHHBIX ME30HOB,
[0 CPABHEHUIO C IPEICKA3aHUSIMU OOBIYHBIX MOJIEJIeH.
Pacuersi, npencrasiennabie Ha puc. 1 CIUIOMIHBIMA JIH-
HUSIMHA, TOITBEPKIAIOT ITO 3aK/IIOUCHHE.

CoBeplleHHO HEOXKUJIAHHBIM JIJIsi HAC OKa3aJI0Ch TO,
9TO MPEJJIAraeMbIil IOXO, JTA€T XOPOIIHNE Pe3yJIbTaThI
B IIpUMEHEHNN K JaHHbiM Kosutaboparuu NICA BMQN
0 BBIXOJaX 71 ME30HOB BO B3aUMOJCIHCTBHAX SIEp ap-
rona ¢ sijipamu upu suepruu 3.2 A - B (em. puc. 2). 3a-
TPYIHEHNS BO3HUKIN TOJILKO C OMICAHAEM CIEKTPOB T+
ME30HOB B COYJAPEHUil sijlep aproHa C sjpaMy yIjepo-
Ja (He mpencrasieHbl Ha puc. 2). Kak mokasaHo B 9Kc-
nepuMeHTaIbHON pabore [14], apyrue moneaun — PHSD,
DCM u UrQMD, Tak:ke He Jal0T YIOBJIETBOPUTEIHHBIX
Pe3yJIbTaTOB JJIsl 9TUX B3aUMOAEUCTBUIL.
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Puc. 2. (Lsernoii oumaiin) Pacupenenenust m
no Geicrporam ¢ 0.1 < pr < 0.2T9B/c B coymapenu-
ax *Ar+ Al (a), Cu (b), Sn (c), Pb (d) mpu Eip =

= 3.2A-T9B. Toukm — 3KClIEpUMEHTAJILHBIE JAHHDBIE

+

ME30HOB

BM@N kosuiabopanuu [14] 6e3 ydera cucreMaTHIecKux
omubok. CILIoNnIHble KPUBbIE — pacdeThl 10 HOBOI Moje-
s Geant4d FTF. IllIrpuxoBble MHUM — pacdeTsl IO MOJe-
s DCM [15], Beinonaensle kosutabopanueii. [TyHkTrpHbIE
KpHuBBbIe — pacdersl 1o crapoit mogemn Geantd FTF

BesycaoBHo, B mpemaraeMoM MOIXOIE OCTAIOTCS
HepeIeHnble MpobjeMbl. A MMEHHO, 3aHUKEHHBIH BbI-
xon KT u K~ mesonos B Ar + Sc coynapenusx. Iloxa-
JIyii, 3T0 HauboJIee TPYIHBIN BOIIPOC JIJIsT BCEX TEOPETH-
qecKuxX Mogesei. /Ipyroit Bompoc B HAIEM IMOIXOJE —
HEY/IOBJIETBOPUTEIbHOE OIMCAaHUEe paclpellesIeHuil Jac-
THUIL IO P BO B3aUMOJIEHCTBUSX dJep aproHa C dapaMu
IIPU HU3KHUX dHEPrUdX.

3akmarouenwue. [Ipeiosoxkenre 0 pa3sHbIX B3aMMO-
JEHCTBUSX HYKJOHOB, NMPUHSBIIAX YIaCTUE B Ju(DPaK-
[IMOHHBIX W HEAN(MPAKIMOHHBIX COYIAPEHUAX C sSep-
HBIMU HYKJIOHAMU U MEXKIy CODOI, MO3BOJISET YIOBJIE-
TBOPHUTEILHO BOCIPOM3BECTH PACHPEIC/ICHIA T Me30-
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HOB TI0 OBICTPOTAM BO B3aHMMOJIECTBUSAX SAJIE€D APrOHA C
PA3JIMYHBIMU SIAPAMU, W3MEPEHHBIX KOJLUIabOpalUuusiMU
NA61/SHINE u NICA BM@N. Bonpoc 06 yuere ju-
dpakmuu ocraBaJicd OTKPBHITHIM B nakere Geantd 6osee
15 srer. Teneps oH HaIIes CBOE peIlieHUE.

Aproper  Gyiaromapubl  corpyanukam  OUAN
B. B. Bopontoky, A.B. Jlapuonosy u B. A. IlioraukoBy
3a IUIOJIOTBOPHBIE OOCYXKJIeHUSA. ABTODBI TakXKe OJia-
rOJIapHBI COTPYJIHUKAM BBIUYUC/IUTEJBHOIO KOMILIEKCA
HybriLIT OWAN 3a comeiicrBue B IPOBeIeHUN
pacderos.

®uHaHcupoBaHnue paborbl. Jlannasi pabora du-
HAHCUPOBAJaCh 3a CYeT cpecTB Orokera O6beau-
HEHHOI'0 UHCTUTYTa gJepHbIX ucciaenosanuii (1. Jy6na,
Poccust), a Takke Ipu 4aCTUYHON IOIJIEPXKKE IPAHTA
ITpasurenscrea Poccuniickoit @eneparnun (Corsamenne
#075-15-2024-667 or 23.08.2024 1.).
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