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1. Uudopmanus o xoxe pador no npoekty NICA.

Hoxknamuuk — B./l. Kexenuaze
CJIVIIAJIN:

HTC OUAN 3acnyman Beictymienue B.Jl. Kexeamaze "O xome paboT mo IpOEKTy
NICA", koTopsIii cka3a:

[Io3BosIbTE MHE KpaTKO O3HAKOMHUTH Bac C cocTositHueM aen 1no npoekty NICA wu
HAallOMHUTh BaM OCHOBHbIE 0a30Bbl€ OOBEKTHI, YTOOBI TMOHHMMATh, YTO y HAac Kpome
6azoBoro HykioTpoHa, KOTOPBIA OB CYIIECTBEHHO MOACPHHU3UPOBAH, HAM HEOOXO0IUMO
BBecTU B cTpoii byctep; 2 xonbua Komnalinepa ¢ 1ByMst ToukaMu MepeceueHuil; BBECTU
YCTAaHOBKY C BBIBEJACHHBIM MYYKOM Ha (UKCUPOBAHHON MMILIEHHU; YCTaHOBKY B 1-Boi
TOYKE NEepeceueHus, KoTopas IpeaHa3HaueHa I moucka (a3oBbIX MEpexoioB 1-Boro
pojaa u, B 00IIeM, JJIS HCCIICIOBAHUHN TSIKETOMOHHBIX B3aUMOJICHCTBUI; HAa 2-pOH TOYKE
nepeceyeHus y Hac Oyzaer Tak Ha3biBaeMblii SPD, koropbiii Oyner wuccienoBath
CIIMHOBBIEC MOJIAPU3AIIMOHHBIE SBJICHUS U CIMHOBBIE CTPYKTYphl HykioHa. HeoOxomumo
eme co3gath 30HY TpukiIagHbix uccienaoBannii U Lleatp NICA, B kotopom Oymet
pacnonaratbcsi KoMmbroTepHBI KiIacTep, a Takke OQHUCHI I yYACTHUKOB 3TOTO
OO0JIBIIOTO0 KOMILIEKCA.

Hy, HauHeM ¢ TOro, 4To HaOMHIO O TOM, 4TO peanu3auus komiuiekca NICA wnner He
TOJIBKO 3a cYeT OwmkeTHpIXx cpenctB OUSN, HO um 3a cdYeT CyHIECTBEHHOTO
¢bunaHncupoBanusi co cropoHbl P® B coorBerctBUM ¢ CoOIValleHHEM MEXIy
[IpaButensctBom P® u OUAU, noanucanusimM 2 utoHa 2016 . B cOOTBETCTBUM C 3TUM
CornamieHueM UMEIOTCsl 6 KOHTPOJIBHBIX TOUEK PeaTnu3alui 3TOr0 MPoeKTa. ITO:

— Havano sxcnepuMeHTaNbHBIX UCCIeN0BaHmid Ha ycTaHoBKe BM@N — 2017 r.
— CraproBas KoHpUrypanus yCKOpUTEILHOTO KOMIUIEKca, T.€. 3anyck byctepa — 2019 r.
— Cnaya B akcruryaranuio MPD-getexropa — 2020 r.



— Ilepssriit skciepument Ha MPD — 2021 r. [Tonpa3ymeBaetcs, uto Komnaiinep x atomy
MOMEHTY JIOJKEH YK€ padoTaTh, HO 51 Hanmucal 37ech Tak, kKak HanucaHo B CoryanieHuu.
— Cnaua B skcrutyatanuio ieHTpa NICA u komnbrotepHoro kiactepa Ha Hem — 2021 r.

— Hauano co3manusa SPD — 2020 r.

Bor Tak 3to 3anucano. Teneps g Obl XOTeN KPaTKO MPOUTHUCH O 3TUM FTaraMm.

Yro kacaetcs ycraHoBku Baryonic Matter at Nuclotron (BM@N), ona pacrosioskeHa B
AKCIEPUMEHTAJIbHOW 30HE Ha BbIBeIeHHOM u3 HykiiorpoHna myuke. JIMHUS BbIBEAEHHOTO
nyuyka — 162 M. CxemaTH4YeCKHi IJIaH 3TOTO THIIMYHOTO TaK HaspiBaemoro forward-
CHEKTPOMETPA C TUIOJIbHBIM MAarHUTOM MpHUBEJeH HIKe. JIoruka 3KcrepuMeHTa TakoBa,
YTO Mbl HAUYWHAEM C MHUHHUMAJIbHOM KOHQUTypaluu, KOTOopas CHocOoOHa yKe JaBaTh
Hay4YHYI MPOAYKIHIO, U TOCTENEHHO €ro B HECKOJbKO ATaloOB JIOBOJUM J0 MOJHOMU
koH(purypamuu. U BoT ctapToBasi KOHPUTYpaIus BBEJAeHA B dKcIuryaTanuio. Ha nekabpb
2017 r. Oblma MOJIHAsE TOTOBHOCTh YCTAHOBKH K HAOOpy MaHHBIX. 9 00BEKTOB oOIIeH
CTOMMOCTBIO UyTh MEHBIIIE MOJIMIILIHAPAA PyO. ObUIH MOJTHOCTHIO HE TOJIBKO CIIaHbI B
IKCIUTyaTallMilo, HO W TMPOILIM BECh OYXTaNTePCKUW YYET U HMEKT HECKOJIbKO
WHBEHTApPU3AIMOHHBIX HOMEpOB. T.e. yCTaHOBKa celuac yKe KaluTaIU3UpOBaHA U
SBIsIeTCS OOBEKTOM OKcruryatanuu. CeaHc, K COXaJCHUIO, Hadajcsi HE B Jekaope,
TOYHEE, OH HavaJica B Jiekabpe, HO IO psay NpUYMH ObUT CABUHYT HAa MapT. U B mapTe-
ampesie Mpouiesi, MOXHO CKas3aTh, JIYUIIUMH ceaHC 3a Bcro uctoputo Hykmorpona. 3aech
MOKa3aHbl MHTEHCUBHOCTH, U UCTOYHUKH, W BpeMs, Kak Habupanach crtatuctuka. U
pacTsKKE My4YKa MOTYT MO3aBUJ0BATh MHOTHE YCKOPHUTEIbHBIE LEHTPHl MUPA, TOTOMY
YTO HACTOJBKO CTAOWJIBHOE IJIATO, BOT 3TUX (DIyKTyaluil ynanoch uzbexaTts. BriepBoie
OB MOJTyY€H KaYECTBEHHBIN MyUYOK, U BIIEPBHIC BHIBEJICH KPHUIITOH.

Uro kacaeTcsi yCTaHOBKH, TO 2 0J0Ka — 3TO KaMmephbl, Tak Ha3biBaemble GEM-kamepsl,
kotopeie coznaBanuch coBmecTHO ¢ CERN'om B CERN'e npu nHamem yvactuu. C ux
MOMOIIBI0 OBLT pa3paboTaH TPEKUHT, KOTOPBIN IMOKa3al JOBOJBLHO XOPOIIEe UMITYIBCHOE
paspenieHue (Bbl BUIUTE 37eCh I'papuK, KaK HUMIYJIbChl 3aBUCAT). BpemsmposeTHbie
CHUCTEMBbl IIOKa3aJli OYEHb XOPOIIHME XAPAaKTEPUCTUKH Ha YPOBHE MEHEE COTEH
nukacekyni. [loatoMmy yaanoch pa3ensiTh 4acTHIBI IO UX MAcCe€ — 3TO MUOHBI, KAOHBI,
MPOTOHBI, ACUTPOHBI U Apyrue siapa. Buaure, HACKONIBKO XOPOIIO OHHM Pa3IUYaAIOTCS B
3aBUCHUMOCTH OT MX MaccChl? DTO MO3BOJWIO HAOpaTh PeKOPAHYIO cTaTUCTHKY 200 MIIH.
Ha pa3HbIX Ny4YKax M Ha pa3HbIX MHUIIEHSX, M celdac WACT aKTUBHBIM aHaju3,
obOpabaTeiBaroTCsl 3TH AaHHble. Ho yke B on-line, Obuta peKOHCTPYKIIMS, BbI BUIWTE,
4yepe3 TPEKOBYIO CUCTEMY, B YACTHOCTH, pacmaj A Ha IPOTOHBI P TUTUYHbBIE, BbIJCICHHbBIE
B [MKE, JOBOJILHO XOPOILIO BUJIECH.

[Inanbl nanpHEWIEro pa3BUTUS YCTAaHOBKM IMPHUBEACHBI Ha 3TOM rpaduxe. U rue-to B
2021-2022 r.r. ona Oymer B TMOJHOW KOHGUTypaluu W OyAeT TOJHOCTHIO
KOHKYPEHTOCIIOCOOHA € JIOOBIMH YCTAaHOBKAMH TaKOIro Kiiacca, paboTaloluMu B APYTHUX
Hay4YHBIX LIEHTPAX.

T.00p., 1-b1#i 3Tan, KOTOpHIK ObLT 3a5105KeH B COTIIAIICHNUH, BBITIOJTHEH.

Uto kacaercs 2-ro srama (310 byctep), o momken OwbiTh caan B 2019 r., cormacHo
Cornamenuto. Hy, BBl 3HaeTe, uro bycrep pasmemiaercs B koibie CHHXpoda3oTpoHa.
Bunna cxema, kak oH pa3MellieH HaBepxy, a BHU3Y — HykiiotpoH. Bee anemenTst byctepa
M3TOTOBIICHBI, JTOCTAaBJEHBI, BOT CIIpaBa BHU3Y BBl BUJUTE CHUCTEMY OJIJIEKTPOHHOTO
OXJIQXKJIEHHUsI, KOTpasi MOJHOCTBHIO UCIIBITAHA U CJaHa B IKCIUTyaTalMio. JTO CO3/1aHO B
NA® um. bynkepa. [lapamerpsl bycrepa npuBeneHsl 37ech. 3HAUUT, YCKOPEHUE B HEM
nocturaercs 600 MeV wHa enununy HykiaoHa. WM HECKOJIbBKO  KapTHUHOK,
XapaKTepU3yIIINX TO, KaK MJAET MOHTaX. BOT 3TO TOHHENb KaHalla TPaHCHIOPTUPOBKHU
nyuyka u3 byctepa B HyxioTpon. B momy Oblna BeIpyOjeHa COOTBETCTBYIOMIAS IEINb,



€CIM MOXXHO TakK CKa3aTb. MOHTaX 3JIEMEHTOB KaHajla TPAHCIOPTUPOBKU Iy4yKa OT
Yckopurenst Tskenbix HoHoB, oT Jlunaka (JIYTH) B Bycrep mokasan 31ech, cripaBa, Bce
AJIEMEHTHI TOTOBBI. A BHU3Y IOKa3aH MEPBbIA KBaJAPAHT PACCTAHOBKM MarHUTOB bycrtepa.
PabGora uaer nmo ciuenyromemy rany. CorjlacHO 3TOMY IUIaHy, B 3TOM TOAY AOJIKEH
MOSIBUTHCA TEPBbIA My4oK, U BycTep nomkeH ObITh caH B sKcrutyaranuio. [loka uuer
HeOoJbIIas 3a7ep>kKKa, HO Mbl HaJ€eMCs, YTO €€ MOXHO OyJeT MpeoaoseTh, U K KOHILY
roja BBINTH HaA TOT IUJIaH, KOTOphIM 3amaH Ham B Cormamenun ¢ P®. T.e. xoTsa u
KPUTHUYHO, HO €CTh WIAHChI, YTO WU 2-pas MO3ulUs OydeT B ATOM TOJy, COIJIACHO
YTBEPKIAECHHOMY U ToANMCcaHHOMY COrjanieHuIo, BbIIIOJIHEHA.

Cnauya B skcmryaranuto MPD. DTo 10B0obHO, KOHEYHO, CIIOKHBIA M KPYIHBIH OOBEKT.
W campiii OOJIBIION €ro 3JeMEHT — 3TO MarHuT. SIpMO HW3TrOTaBIMBAETCS HA 3aBOJIE
Vitkovice Heavy Mashinery. Msl ipornuiu 4epe3 ClI0XKHYI0 mporeaypy 0aHKpOTCTBa 3TOM
komrnanuu. [loytn Ha rox oHa ObuTa 0OAHKpOUYEHA, U BCE CTOSIO, HO Ha CETOAHS BCE
cienaHo. BeimonmHeHa KOHTpoOJbHAs cOOpKa, TaM MPOW3BENEHA, BBl 3HAeTe, ceivac 3To
BcE paszoOpanHo. Uto KacaeTrcs XOJIOAHOM Macchl — KAaTyIIEK, CHUCTEM YIIPaBJICHHUSA,
KOPPEKTUPYIOIIHNX KaTyIIEK U T.JI. — 3TO U3TOTABIUBAJIOCH B 0YEHb M3BECTHON KOMIAHUU
ASG (Genova), koTopasi M3rOTOBHJIA OOJBIIOW CBEPXIPOBOASINNAN COJICHOUIATbHBIH
MarHuT Juist gerekropa CMS. U Tyt Bc€, kak Obl HAET TOXKE, OoJiee WM MeHee, OJIM3KO K
wiany. Bot 6 ¢eBpans cambie KpyImHBIE JIE€MEHTHI ipMa ObUTH MOTPY>KEHBI HA MAIIHHBI,
¥ BOT MO TaKkoMy IUIaH-TpadUKy OHU MPEOJO0JICIOT MOPCKOM myTh. M B nmanmbpHeimem —
OMATh ABWKEHHE MO J0poraM, M Mbl JOKHBI 12 maprta moinyuuth yxe. C 30HOU
TaMOXEHHOTO KOHTPOJISI COTIIACOBaHA M OTKPBITA HaIlla TJIOMAKA, U Oy/IeT OCYIIeCTBIICH
MpUEM ATUX ABYX OOJBIIUX KOJEI. ITO OUCeHb HerabapuTHbl rpy3. Hy u Mbl oxugaeMm,
YTO B CEHT0pe OyJeT 3aBepIlieH MOHTaX MarHuTa. JTO MEpBbI 0a30BbI U OCHOBHOMU
AJIEMEHT JTOTO JAEeTeKTopa. B HeMm yke HauHyTcs cOOMpaThCs APYTHE SJIEMEHTHI 3TOTO
JNETEKTOopa.

Onementsl TPC s mokaspiBai, HE Oyay OCTaHABIMBATHCA. DTO TJABHBIH TPEKOBBIH
JIETeKTOp, BCE, Oojee WM MeHee, MO IUIaHy, BCE DJIEMEHThl y Hac B pyKax, M BcCE
COTJIaCOBAHO.

Bor HeOonbmoN MmTpUX TOro, 4ro OBUIO CAENAHO 3a MPONUIBIM TOJ: 3TO ra3oBas
CHUCTEMa, 3aIlyIlleHa B YUCTOM MOMEIIEHUH, TUTOIIAKa ISl Ta30BbIX OaJlJIOHOB, T.€. BCE
UJET 1O IUIaHY.

Cucrema TOF (Time of Flight). DTo momHoCTBRIO B HaIIMX pyKax, U OHA, HABEPHOE,
Oyner ¢ omepexeHueMm rpaduka ciaHa B SKCIuTyararuio. Ta, koTopas oOecrneuuBaeT
JIOBOJILHO XOpOIllee BpEMEHHOE pa3pellieHue, Jydiie, ueMm B 50 pS, u obecreynBaeT HaM
pazziejieHue pa3HbIX Macc BTOPUUYHBIX YaCTHUIl, KOTOPbIe OyAYyT NEeTEKTUPOBAThCA. BIloTh
0 TIOCJEJAHUX YK€ TEXHUYECKHX DJJIEMEHTOB, KaK OHa OyJeT MOHTHUPOBATHCS, Kak
CIaBaThCsl — BCE MPOPAOOTKHM MHKEHEPHBIE YK€ TOTOBBI U HAET MOArOTOBKAa MPOEKTa
MOHTaka U COOTBETCTBYIOLIUX HEOOXOUMBIX COTJIACOBAHUN U JOKYMEHTOB.

HaulGonee crnoXHBIM 53JIE€MEHTOM SIBISETCS DJIEKTPOMArHUTHBIA Kanopumerp. OH
COCTOUT m3 43 ThIC. MOJIYJICH, KaX bl U3 KOTOPBHIX UMEET CBOIO (JOPMY C TEM PacUeTOM,
yTO0OBI Oappenb 3THX KAJIOPUMETPOB OBLI OpPraHW30BaH TaKUM 00pa3oM, 4YTOOBI OCh
KaXJIOro W3 H3THUX MOAYJEW CMOTpejaa Ha LEHTP TOYKM B3auMojeucTBus. Takou
reOMETPHUH ''MaNUIbIKA" ellle HUKTO B MUpE HE JieJial B TaKUX maciTadax. 3ajgadya O4eHb
CJIOXHAasi ¥ OTBETCTBeHHAst, HO Bce RND Obutn mpoiifieHsl, OnbITHBIE 00pasibl CleTaHbI ,
¥ MBI OBI B TIOJIHYIO MOIIb 3aHSUTHCH ObI MPOU3BOJICTBOM, HO HAC CICPKUBAET OJTHO — MBI
HE OMPENENUINCh C UCTOYHUKOM (DMHAHCHPOBAHUS ITUX MOMAYJCH, KOTOPHIE TOJIKHBI
obiTh mpousBeneHsl B Kurtae. B Kutae momHocThIO OcHamiena maGopatopusi, OHU B
MOJIHOM TOTOBHOCTH HayaTh MPOW3BOJCTBO, OMBITHBIA MOJYIb BHACH 3aech. Hy, 1o



MacmTabam 3Toro mpousBojicTBa 75% Moynel HOHKHBI OBITH Tpou3BeeHbl B Kutae, B
HeckoJbkux YHuBepcuterax Kutas. U ocranbhbie 25% A0MKHBI TPOU3BOAUTHCS B TPEX
toukax B Poccum. DT10 orpomHas pabora, Takoro macmraba, 4TO 3TO HEBO3MOXKHO
caenatb Jgaxe, Hy, B Poccum 3TO HEBO3MOXHO BCE€ cpenarb. Bce 3IeMeHTHI,
KOHCTPYKIIUH, KOTOPbIE OCHOBAaHbl HA COBPEMEHHBIX YTJIEMIACTUKOBBIX MOANOPKaX, BCE
pacueTsl U yKe uaeT OECKOHEYHOE COTJacoBaHME M WHTerpaius 3toro. Hy, Bel BUIUTE,
BHU3Y NpPHMEp, KaK MOJEIUPOBAHHME MOKA3hIBAET BOCCTAHOBIEHHE paclaga ml—yy C
MOMONIBI0O 3TUX MOJyJie. VIMEHHO TOJIbKO NPOEKIMOHHBbIE TE€OMETPUU IO3BOJISIIOT
pa3ziessaTh, a He CMEIIUBaTh JIUBHU. MHaue JTUBHU nepemMenmnBaoTcs, U 3((PeKTUBHOCTh
ATOr0 KaJlOpUMETpa CYLIECTBEHHO Majaer. JTo, s Obl ckaszay, 1-Bas, camas ciabas u
camas ciokHas Touka. [IpeaBapurenpabie nmeperoBopsl ¢ Kutaem ObutH TPOBENICHBI, OHU
obemanu BeiaenuTh30 MiaH. $§ Ha 3T W apyrue paboTel. Be€ 3TO moka BUCHT, MBI HE
MOXEM HU CBOW MCTOUYHHMKHU MPUMEHHUTH, HU MPUMEHHUTH UCTOUHUKHN KuTas, moromy 4to
storo HeT. [Toka mpocTo BOT 3Ta paboTa BUCUT, U OHA — TJIABHBIN AJIEMEHT, 51 OBl CKa3al,
3agepxku mo MPD.

Uro kacaercs 2-poil 3aJep)KKd, OHa CBs3aHa C 3ama3fblBAHUEM IUIAHOBBIX
CTPOUTEIBHBIX pabOT. Bbl BUAMTE, KaK 3TO BBHITJIAIEIO COBCEM HEJABHO — IMOJHOCTBHIO
3ama/IHbI TOHHEINb 3aKPbBIT, BOCTOUHBIA OnM30K K 3akpeituio. MPD Hall yxe B Goxee
Jy4IlIeM COCTOSIHHH, YeM 37ech nmoka3aHo. M 1-b1it snement cmaun — 3to MPD Hall, B
KOTOPOM MBI JIOJDKHBI Ha4aTh MOHTaX MarHuTa W 3aKOHYUTBH €ro ye B 3TOM rojay. Yro
KacaeTcs 3allaJlHOro TOHHEIIsl, BBITJISIUT TakuM oOpa3oM. TaMm J10CTaTOYHO YHMCTO, MbI
yKe DKCKYpPCaHTOB TaM BoauM. UTo kacaercs mecrta, rae Oyaer Bectuch MoHTax MPD,
TO TOJPENbCOBBIE IUIUTHI YJIOXEHbl. TOYHOCTh IUIOCKOCTHOCTH — OBLIO JOCTUTHYTO
okosio 100 MUKpOH, Ha Takoi OoJsbInoi TuTomanu noasec noutu 1000 TouH. Bel BuguTe,
CTpenKaMu 0003Ha4YeHBl TUHUH, KaK OyAeT My4oK, Iie oH OyaeT crankuBaThes. Cucrema
OyleT 3akaThlBaThCA M BBIKATHIBATHCA, JIOJDKHA OBITH OOecledyeHa OYeHb KECTKas
MEXaHUYeCKas CUCTeMa, MOTOMY YTO MEXaHUYECKUI TMCTepe3uC HEe JOJDKEH MPEBHINIAThH
2-3 MM, WHAYe 3TO MPHUBEIET K MOCIEACTBUAM AehOpMaIH BCEH CUCTEMBI TPEKOBBIX
JIETEeKTOPOB, OYeHb CI0KHOU. [T0aTOMY BCE ATO MIIET MO KOHTPOJIEM H JAEPKUTCS, Ooliee
WM MEHEE, K COXKAJICHUIO, C OTCTaBaHueM 1o miany. [loaromy ckazars, uro B 2020 r. Mbl
caaauM B akciuryatanuio MPD — mox Gonbmmm Bompocom. Kakoit 31ech TIHOC — MBI
ceifyac 3TO BCE U3y4yaeM, MbITAEMCS OLIEHUTh 1 MUHUMU3UPOBATh BCE, CBS3aHHBIE C ATUM
3a/IEPIKKH.

1-p1i1 akcmepument Ha MPD cBs3an ¢ 3amyckom B ctpoit Kommaitnepa. S mokaxy
TobkO 2 oanemeHta. Oto BU-crammum u IlpoTorunm mnmkama/kKukepa, KOTOpPBIC
pa3pabarbiBatorcst B HoBocuOupcke. Hy, 4Tto Kacaercss BceX 3JIEMEHTOB, COOpPKU U
MIPOU3BOJCTBA — BCE, Ooyiee WM MEHee, UJET Mo MmiiaHaM. Eciii 3aKynoyHble Mpolenaypbl
HAc HE OTOABUHYT Ha3aj, TO Mbl HaJileeMCsl B CPOK BCE 3aKyNMUTh U MONy4uTh. Bompoc —
Korjga OyneT TOTOB 3anm 3maHuss 17 nias Toro, 4TOOBI MOHTHpPOBaTh. MBI BeleM
MEeperoBOphl, U B paMkax cerogusmHero Cormamenus co [lltpaGakom, KoTopoe TOKHO
OBITh TOAMHCAHO JO WIOHS, MBI XOTUM BBeCTH Tynaa llonoxxeHus, OHHM ceHyac
MpopabaThIBAIOTCS, O YACTUYHOM ITOATAITHOK clladye 00beKTa ¢ TeM, YTOOBI MOHTaX MOT
OBITh OCYIIECTBIIEH IMMapajliIeIbHO C TeM, Korja OyayT JOCTpauBaThCsl OCTaJbHBIE
aneMeHThl. Bee 3Tu mimanbl oTpaboTaHbl, BOMPOC ceiiyac ¢ pUANYECKOW MpopaboTKon
ATUX JOKYMEHTOB, MOJANKUCaHueM nonorHuTeapHoro Cornamenus. [loaTomy, koHEedHO, 3-
Wi, BOT CIICIYIOMUA MYHKT, S CTaBJIIO MOKa IToc. M moka He Oyaer 4eTKO SICHOCTH U
HOBOTO goroBopa co llltpabakom, ompeaenstonero KOHKPETHYI0 TOUKY CAauud OObEKTa,
OUYCHb CJIO’KHO MTOCTABUThH CIOJIa TOYHOE BPEMSI.



Hy, cnaua B skcmmyatanuio neHTpa NICA ¥ KOMOBIOTEPHOTO KOMILJIEKCA — BCE HJET
HOPMAJIbHO, 51 TIOKA MOKa3aJl HECKOJIbKO MPUMEPOB TOr0, KaK 3TO Pa3BUBAETCS, UTO YXKeE
BBE/ICHO B CTpoi. UTo KacaeTcs mpoeKTa 3/1aHusl, TO OHO OJU3KO K CTaJUU 3aBEepPIICHUSI.
Unyr mnocnegHue corjacoBaHus, W MBI HajeeMcss B 3TOM TOJly MPOUTH
['maBrocakcnepTrsy Mo CTPOUTENbCTBY 3TOTO 3[IaHUSI, BEIOPATh T€HNOAPSAIUMKA U HAYaTh.
U Torpa mbl yceBaeM B CpOK CIaTh 3TOT MyHKT. TyT s mpobiem He BuxKy. Hy, moka 310
HaIps>KEHHO, HO TYT, KaK TOBOPUTCS, 3TOT 3TaIl MOXKET OBbITh C/aH.

Hakonen, nocnennuii stan — Havano co3gaanust SPD. SPD — 310 yHUKaIbHBIN JETEKTOD,
KOTOpBbIM MO3BOJSET CAENAaTh TO, YTO HEBO3MOXKHO CJENaTh HU B OJHOW JabopaTopuu
MHpa — HUCCIIEIOBATh Bce 8 PyHKIMI pacnpeaesieHUs: KBApKOB B HYKJIOHE C TEM, YTOOBI
HaKOHEl, MOJAOWTH BIUIOTHYIO K PEIICHUI0 CHMHOBOIO KPHU3MCA, KOTOPBIA HECKOJIBKO
NECATUICTHI Tak W He pemieH. M MocKoiapKy B 1-HOM JKCHEpHUMEHTE MOXKHO Oyner
MOJTHOCTBIO M3MEPUTh BCE HEOOXOIMMBIE HYXXHBIE DJIEMEHTBI, 3TO CBEAET K MUHUMYMY
CUCTEMATUYECKHE OLTUOKH, a CBETUMOCTh, KOTOpast Oynet Ha Konnaiinepe st mpoTOHOB
U JIEUTPOHOB, TIO3BOJIUT 00ECIEUNTh HAM BBICOYAMIIIYIO CTATUCTHKY, T.€. 3/I€Ch Mpeael
Hay4HbIM O4YeHb Xopomuid Ha ceroaHd. Cpoku Takue, 4TO B 3TOM Troay Oyner
dbopmupoBatbes kosutabopanus, 1 CDR gomkeH ObITh 3aKOHYEH, a B CJICIYIONIEM IOy
3aKOHYEH MOJIHOCTBhIO WM YacTU4HO [DR, u Mbl HauHeM coopyxeHue. T.e. 371ech HeT
COMHEHHS, YTO ITOT CPOK OYyJeT BBINOJHEH. DTO, s OBl CKaszall, He CaMblil CJIOKHBIN
00BbeKT. BOT Tak BBITIISIAUT BHITIOJIHEHUE CPOKOB.

51 6B1 XOTEN NOOABUTH €lll€ HECKOIBKO MITPUXOB K TOMY, KaK Pa3BUBAETCS, TOTOMY YTO
B TAaKOM OOJIBIIIOM MPOEKTE, KOHEUHO, BAXKHEHIIIHNI 2JIEMEHT YCIIEIIHON ero peaan3aiuu —
9TO YyYaCTHUKH ITOro TpoekTta. M TOIbKO B paMmkKax KoJimabopaiuii, XOpoIlo
OpraHU30BaHHBIX, MACIITA0HBIX, BCECTOPOHHMX W MEXKJIYHAPOAHBIX, MOTYT OBITh
pElIeHBl Te Hay4YHbIE 3a7a4M, KOTOpble OyIyT Ha HEeM pemiatbes. Bot 2-poe coBemianue,
TaKo€ MaccoBOe€, MO YK€ CO3JaHui0 ABYyX Koiutaboparuii, MPD u BM@N. Ilpomnuio B
JlyOHe B ceHTa0pe MpoIuIoro roja.

B cocras komnmabopamuun BM@N Bomuto 6omee 200 yuyacTHHKOB U3 19 HHCTHUTYTOB U3
10 ctpan. Cnucok 3aech npuBeneH. Co3mnaH Tak Ha3biBaeMblii KoMHUTET ympaBIisitommx
(Institutional Board), BbI BUIUTE CIUCOK, KTO B HErO BOIIEN, BCE YBa)KacMble YUCHBIC.
W3BECTHBIC JIIOAW. bbul BBIOpaH mpencenarenb. beuin yTBEpX)AeHBI YCTaBbI ITHX
KOJJIa0Opalnii, OHU MOYTH OJIU3KHU, C HEOOJIBIIMMU HIOAHCAMU OTIIMYUTENbHBIMU. [TyTem
TallHOTO TroJIocOBaHMs ObUT BHIOpaH mpencenatesns Komurera ynpasistonmx — 3to Hans
Rudolf Schmidt w3 Tubingen University, Germany. beur BeiOpan Spokesperson
kosutaboparuu — Muxaun Kanummu (OUSAN). Ero 3amectutens — Peter Senger (GSI),
Project manager — Auna Maxkcumuyk (OWSM). Hy, Executive Council u T.1. T.e.
CHUCTEMa CTAHOBUTCS CaMOCTOSITEIIBHOW CTPYKTYpOU M HAaYMHAET aKTUBHO paboOTaTh, MbI
3TO YK€ OLIYIIAEM.

UYro kacaercs MPD, to Tyt komnabopanus cierka noOosbiie, 4yTh MeHble 500 Ha
CEroJIHsl yYaCTHUKOB. MBI paccUuThIBaEM, YTO OHA OYyJIeT, KAK MUHUMYM, yJBoeHa. 13 32
uHcTUTYTOB U3 10 cTpan. Ciimcok MHCTHTYTOB BHI Buaute. Tyt Toxe Institutional Board,
U npuHAT YcTaB KoJutabopamuu, BbIOpaH Ilpeacenarens Institutional Board — sto
Fugiang Wang u3 xutaiickoro YHuBepcutera. SPOKesperson — 3to u3BecTHBIA Mpod.
Adam Kisiel u3 BapmiaBckoro TeXHOJIOTHYECKOTO YHUBEPCUTETA, aKTUBHBIH COTPYIHUK
ALICE, koTopsIlii 0TBeuas TaM 3a onpejesieHnyto rpymnmy. Deputy Spokesperson — Zebo
Tang u3 Kuras, u Project manager — Bsiuecnas INonosatiok (OUSIN).

Eme xoten mo0GaBUTh, YTO ydyacTHE POCCHUUCKUX HHCTUTYTOB, IOCKOJIBKY B HX
OroKeTax, Kak IMpaBWiIO, BBl 3HAETE, HE MPEAYCMOTPEHO HE TOJBKO pa3BUTHE
COOCTBEHHBIX YCTaHOBOK, HO JaXX€ y4dacTHe, U TeM OoJjee yyacTue, B IpYrux MpOeKTax.
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[TosTomMy orpoMHas mojjepkka Oblla HAaMU OKazaHa pyKoBojacTBoM POOU B nuue
[Tanyenko. M Mbl oueHb OJaroapHbl UM, MOTOMY UTO ObLT OOBSBIECH COOTBETCTBYIOLIUMN
KOHKYpPC, M WUTOT'M KOHKypca IOABEIEHbI B KOHIIE IPOLLIOTO roja, a OKOHYATEIbHO
3aKpEIUICHBI YK€ B SHBape 3TOro roja — 3T1o "dyHIaMeHTalbHbIE CBOWCTBA U (ha30BbIC
IIPEBpAILCHNAs] aJpOHHOM M KBapK-IIIOOHHOW MaTEpUU: YCTaHOBKA Kjacca MeracameHc
«Kommnekc NICA»". Ha konkypc Obuto mojgaHo 97 3asgBOK ¢ JalbHEWIIMX YTOJKOB
Hameil ctpanbl — ¢ JlaneHero Boctoka, ¢ CeepHoro Kaskasza (u3 BianukaBkasa), us
benropona, Cankr-IletepOypra, reorpadus MOJHOCTHIO TpencraBiieHa, Tomck. O4eHb
KECTKUU 0TOOp, U moajepkaHo 36 mpoekToB. M Ha ceroHs OHU yXe BKIIOYWINCH B 3TY
pabory. 1 310 orpoMHOE MOACIOPhE, HA CAMOM JIeJie, B peain3alii HAIllero MPOeKTa.

YroObl Kak-TO OIICHHTH BIEJIOM, KaK BeneTcss 3(PQeKTUBHOCTH pabOTHl MO HaIIeMy
MIPOEKTY, MBI HCIOJb3yeM pa3Hble METOAbI, B T.4. Tak Ha3zbiBaeMblii EVM — cuctema,
pa3paborannas B CERN'e npu yyacTuu Halux COTPYAHUKOB, KOTOpas MPUMEHsIIach MpU
co3nanun komruiekca LHC. Ha stoii auarpamme Bbl BUAUTE: 1O TOPU3OHTAIBHON IIKaJe
— 3TO BpeMs, HaunHas ¢ koHna 2013 r. u 10 KoHma nponuioro roga. CuHuii rpaguk — 3To
M1aHbl (QUHAHCOBOTO BBIJENEHUS, KPACHBIA Ipa@uK — KaK 3TH (UHAHCHI OBLIIM OCBOEHBI
(Cash Flow — He3akiroueHHbIC KOHTPAKTBI), & 3€JCHBIN - KaK 3TH (UHAHCHI MMEPENUId B
MOKYTIKH (T.€. Y’K€ IO MPUHATHIM 00BEKTaM), HO €llle He BBEJEHBI B HKCIUTyaTauio. Msl,
MOJKET, OyaeM MpPOBOJIUTH 3-10 JIMHUIO, KOrAa OyJeT MOKazaHa YXe MaTepHalu3anus
00BEKTOB MO OyXralaTepCKOMY OTUYETY W MPUHITHE UX B dKCIUTyaTanuto. OTCI0/1a MOKHO
OTCJI)KMBATh TUHAMUKY U JaBaTh KOPPEKTUBBI. BBl BUANTE, UTO B KOHIIE KaXKJI0TO roja B
Jexkabpe — BCIUIECK aKTUBHOCTH II0 OCBOEHHUIO JeHer (kpacHas kpuBas). Hy, 310
TUNHWYHAS XapaKTePUCTHUKA, YTO KPUBAsI UAET, KOHEYHO, HE COBCEM POBHO.

BBICTYIINJIA:

P.B. Jlxxonoc — CyliecTBEHHBIHN 3J1€MEHT BCETO 3TOT0, KaK s MOHUMaro — 3To HykIoTpoH.
Bcé, uTo penaercs, ocranbHOE — 3TO HOBOE. HyKIIOTpPOH — BCE-TaKM yCTaHOBKA CTapas.
Korpa crapoe ¢ HOBBIM CTBIKYyeTCS, 4acToO, ObIBaeT, MPOOJIEMbl BOSHUKAIOT, HaBEpHSIKA
ATO JAEpPXKUTCS B rojoBe. UTo nenaercsi, 4TOObl BOT TaKOrO BCE-TAKHM HE MPOU3OLLIO?
XOTs 3TO TPYAHO IJIAHUPOBATh.

B.JI. Kekenupze — Bonpoc o4yeHb MpaBWIbHBIM, U, pa3yMeeTCs, OH, KaK FOBOPUTCS, B
camyto Touky. Hy, Bo-mepBpIX, kKak s yxe roBopwi, B 2010-2015r.r. mpomuta
cyiecTBeHHas mojiepHu3anusa Hyknorpona. OH ceifyac 1o mapameTrpam Jydiie, 4emM ObLI
B Hayaje. Ho KOHEYHO, MBI HE MOXXEM 3aMEHUTH BCE 3JIEMEHTBI, KOTOPBIE MOCTEIIEHHO
BBIXOJAT U3 cTpos. [Ipumepom Tomy He Tonbko HykIoTpoH, HO Bcsd UHPPACTPYKTypa, B
YaCTHOCTHU, KpUOTeHHAasi HHQPACTPYKTypa, KoTopas odecnieunBaeT padboty u Hykmnorpona,
u Oyaymux Hammx cucteM. Co3/iaBasi HOBbI€ OOBEKTHI, MBI TIBITAEMCSI PEKOHCTPYHUPOBATH
CTapble, IPUBECTH HX B COOTBETCTBHE C HOBBIMU. BOT TO, UTO ceaHC MEpBBIM ObLI
3aziepKaH — ATO Kak pa3 BOT 3TOT 3hdexT. Mbl HE MOTIIM MOJAEPHUZUPOBATH SJIEMEHTHI
KPUOTEHHOU MH(PPACTPYKTYPHI, MIOTOMY UTO IUIN MOCTOSIHHBIC CEaHCHI, TPeOOBAJICS TN
JUISL CO3JIaHUsI MAarHUTOB JUIsl paOoThl. VI MBI HAMETHIIN CYIIECTBEHHYIO MOJECPHHU3AIUIO
KPUOTEHHOW CTAaHIIMM B MOMEHT OCTaHOBKM HyKJIOTpOHA, KOTOpPHI OCTAHOBJIEH TMOCIIC
55-to ceanca. Ho cynpba pacnopsiguinachk Tak, 4TO TEJIOOOMEHHHUK MOTEK U JIOMHYIN Kak
pa3 mepen 3TuM ceancom. [loaTomy Ha 3 Mecsia 1-bIif 3amyck W ObUT OocTaHOBJEH. B
IJIaHaX y HAC HE TOJbKO MOJIEPHU3AIMSA, BOT C€Yac 1Mo X0y JaJIbHEHIIIEH dKCITyaTallluu
MBI 3aJIOKHIIM, 10 KpailHeW Mmepe, B IUIaHax, T€ PECypPChl, KOTOPbIE HEOOXOAMMBI s
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IIOATAITHOM 3aMEHBI YCTapEBIINX JJIEMEHTOB, T.€. CMEHbl MAarHUTOB, KPUOT€HHBIX CUCTEM
U Bcex cnabbix MecT. Takue maHbl MOATOTOBIIEHBI, HE COBCEM J€TaJIbHbIE, HO B 1iesioM. U
YK€ B IPOTHO3aX ODKCIUIyaTallMM YCTAHOBKM Mbl 3aJI0KWJIM JCHBIM Ha 3aMEHY TeX
AJIEMEHTOB, KOTOpble OyIyT BbIXOAUThH. [lmaHel TOKa HE YTBEPKIEHBI, HO OHHU
IIOATOTOBJICHBI.

N.H. MemkoB — fI nymaro, MOM KOJUIETH, KOTOPBIE 3aHUMAIOTCSI YCKOPHUTEIBHOW YaCThIO
MPOEKTa, MHE HE MPOCTAT, €CJIU 51 MyOJUYHO HE CHAEJAI0 TaKOE BBICTYIUICHHE, 3aMETUB,
YTO, KaK BbI MOHSUIH W3 JMokiana, Kommaiaep Mbel ctpouTh He OyneM. Komnaiiaep He ObLT
MpEACTaBlICeH B JOKJIaZe COBepIleHHO. PaboTa HampspKeHHeEHInas, KoTopas BeJeTcs B
YckoputenbHoM — oThenennu  JI®BD  w  Hammmu  mapTHepamu  (OpraHuW30BaHa
KoJumabopanusi, B3auMoAeHCcTBrE) — BCE ATO He ObLI0 mpeacTariaeHo BHUManuto HTC. S
y>K€ HE OJTHAXK/Ibl HA 3Ty TeMy ¢ Bragumupom JIMuTprueBruEeM roBOpuil, HO MOTY TOJIBKO
W3BUHUTH €0, YTO OH TsDKEJICUIUM 00pa3oM 3aHST WIH MEpPErpyX eH CBOeiH paboToi,
TaKoe yMyIIeHHE, XOTS OHO U HEJOMYCTUMO, HAXOJIUT HEKOE OOBSICHEHHUE.

P.B. Jlxonoc — Urops HukonaeBud, TyT, HABEpHOE, OT YaCTH BUHA HA MHE, IOTOMY YTO 5
Kak-To ¢ Bragumupom J[MuTpreBnueM pa3roBapuBal M CKas3ad, YTO MHE OBl XOTEIOCh
MOCYIIAaTh YUCTO YCKOPUTEIbHYIO 4acTh, TOJbKO ycKoputenbHyto yacth Ha HTC. Hy, s
HE 3Haro, MOXET ObITh, OH JAeprajl 3TO B TOJOBE U TroBopui o0 3TomM MeHblie. Ho s
JIEHUCTBUTEIBHO XOYY, YTOOBI YMCTO YCKOpHUTEIbHAs 4acTh Oblna BhiHeceHa Ha HTC,
MOTOMY 4TO, Bce-Taku, Kommaigep — 3TO ..., y HAC HET TaKMX YCTAaHOBOK. Bnamumup
JIMUTpUEBUY, MOXKET, ThI €1I€ KaK-TO XOYEIIb TPOKOMMEHTUPOBATH?

B.JI. Kekenumze — Jla HeT, uero KOMMeHTUpoBaTh? S1 mpocTo, ecliy 3aKaxkeTe, MOry Ipo
Komnatinep pacckazats. HeBo3M0kHO BCE€ paccka3piBaTh. 'O X0/ BBHITIOTHEHUS 5 UMEI
B BH]lY, BOT B I'OJIOBE JIEpXKY, MPEXKJE BCETO, HAIIM OTYETHI IO IJIaHAM U MO HTaram.
bnwxkaiiiue sTanbl BaXHbl, © OHM CeHMyac moka3zaHbl. HyXHO moka3aTh y3KHE MeECTa,
KOTOpBIE HAC JIep>KaT M HE MO3BOJAT HAM BBINOJIHUTH B Cpok. M BOT TO, 4TO ceilyac
Ha0oJIeNI0, 1 XOTeN MpeXAe BCErO BaM JOJIOKUTh. A TaM, rje padoTa HUAET XOpOIIo, MO
IJIaHy, ¥ rpoMaaHas paboTa BBIMOJIHSACTCS ... HY, paccka3, KOHEUHO, OyJIeT IMPHUSATHBIN
JUISL BCEX, U MOXKHO €ro B JII000KM MOMEHT 3aINIaHMpOBaTh M ciaenaTh. Moxxer Hrope
HukonaeBuu ero cuenarb, MOTY 5, MOXKET €lIE APYrod 4elaoBeK... 1.e. TaM s HE BUXKY
noka 6ompiux npobieM ¢ Konnaligepom, TaM BCE€ HAECT XOPOIIIO.

N.H. MemikoB — Yrto Bel, Bnanumup JmutpreBud, npoOieM BBIIIE KPBIIIHU.

B.J1. Kexemumse — IIpobiiemMbl MmMpeo10eBal0TCs TaJaHTIMBBIMA HAIIMMU CO31AaTEIISIMH.
be3 npobitem 00bIION IPOEKT HE co3AaéTcs. A BOT TO, YTO HAM celdac c1aBaTh, U KOT/Ia
MBI BUJUM €0 y3KO€ MECTO, 3TH Y3KHE MecTa s U moauepkuBaro. Ham 310 ceityac, BOT B
OJKaiIye CpOKU CaaBaTh HAJO.

B.A. MatgeeB — Hy, npexe Bcero, s XoTen Obl HayaTh € TOTO, YTO BCE-TAKHU MO3/IPaBUTh
KOJUIEKTUB JabopaTopuu € TOM OrpoMHON paboToil, koTopas Oblia mpojenaHa K
CEroJIHsIIHEMY JHIO. JIeHiCTBUTENBHO, OTPOMHAs, OUEHb CIIOXHas paboTa, OU€Hb MHOTO,
KOHEYHO, Mpo0JieM, KOTOpbIe He pernieHbl. Ho MBI HIlleM BCce BMECTE MX pEIIeHUE U BCE
BO3MOXKHBIE MEpPBI [0 YCKOPEHHMIO BCEro mpouecca coopyxeHus. Ho, coOcTBeHHO, s
BHaYaje MOJHSJ PYKYy, IOTOMY YTO XOTE€J CKa3aTb TO, O YEM, B HEKOTOPOM CMBICIIE,
ckazan HWropr HwukomaeBuu. BoT BeI 3Haere, BOT B 3ToM Trpaduke "Bexu 1m0
COOpY)KEeHHIO" Mexay craded B oIkcmuyatauuto MPD-nerektopa u  mepBbIM
HKCIIEPUMEHTOM Ha HEM JIEKHUT OIpOMHasA, KOHEYHO, paboTa, Mpek/e BCETro, B CO3/JaHNUH,
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B IEpBYIO ouepenb, Konnanaepa, bycrepa, Bcex 3TUX TpaHCIOPTHUPOBOK, HOHOIPOBOJIOB
u npouee. Ho rinaBHoe, 4TO Mano TOro, 4YTOOBI YETKO OMPEIEIUTHCS C pealbHOU AaTon
MIEPBOr0 HKCIIEPUMEHTA, HAJ0 MOHAThb, YTO KPOME TOTO, YTO HAJA0 3aKOHYUTH BCE 3THU
paboTHl, POBECTH OTPOMHYIO PabOTY MyCKO-HANAAKH, 3TO OrpoMHas padoTa — J0OUTHCH,
YTOOBI MYYKH BCTPETUIIUCH. A TJIaBHOE €Ille, YeMY YUYHUT OIBIT PadOThl MO 3aBEPILICHUIO
ctpoutenbcTtBa Pabpuku CTD u ee BBOAY — 4YTO, HA CaMOM Jieje, MJisi TOrO, YTOOBI
MEPBBIN IKCHIEPUMEHT IpoBecTd HAa MPD, mano caate nerexrop MPD B skcrutyaranuro,
HY)KHO BOT BCE 3TO CO3/1aThb M BBECTH B JKCILIyaTalMl. DTO OrpoMHas paboTra Mo
JUIEH3UPOBAHUIO, O(POPMIICHUIO BCEr0, MOJYYEHHIO Ppa3pelIeHUuil BCEro KOMILIEKCa
BuenoM. [loaromy Hazmo yxe ceiyac HayMHATh TUIAHUPOBATH ATy pabOTy, MOTOMY 4YTO
MOXHO, KaK ObI, BPOJI€, BCE 3aKOHYHUTH, a IIOTOM 2 TOJa 3aHUMAThCSI JIUIICH3UPOBAHUEM U
MOJYYEHUEM Pa3pPElICHU W JIMKBUJALMEW TEX WM HMHBIX YHYUIEHWM, HAa KOTOPBIE
yka3biBatoT ['ocokcnepTu3a, miu Pocrexnanzop, unu Pocatom u 1.1. B o6miem, Bnepenu
orpomHas pabora. M Hamo TOIBKO BCEBO3MOXKHYIO MTOMOII JIA0OPATOPUH U PYKOBOJICTBY
MPOEKTa B ATOM JIeJIe OKa3bIBaTh, IOTOMY YTO BIIEPEIAN OTPOMHAs, TPy IHas padoTa.

B.J. Kekenmumze — Cmacubo, Buktop AHaTonbpeBuY, cracubo 3a TO, 4TO BBl BBICOKO
OIICHUJIU, CITacK00, UYTO M MpaBJa YKa3bIBacTe HA BaXKHEUIIIME HAIIU MPOOJIEMBI, KOTOPHIS
NepeJ HaMH CTOSIT, U HE BCE €II€ OHU BUJIHBI, KaK UX pemaTh. Mbl TOJBKO UIIEM €III€ ATH
MYTHU HA CETOHA.

P.B. Jxxonoc — S Bce-Taku gomxeH npouHdopmupoBats uieHoB HTC BoT 0 ueM. 3Hauwr,
s XOTE€Jl BBIHECTH B IEPBBIM NYyHKT 2 OTYETa BOT B TaKOM BOT CTWJIE, Kak Biamumup
JimutpueBud, gaxe, MoxkeT ObITh, emie kopoue — NICA wum ycranoBka "baiikan". S
pasroBapuBain ¢ Bagumom AnekcaHApOBUYEM, KOTOPBIM KaTEropuyecKd OTKazalcs
BBICTYyNIaTh. BOT 3TO BOT K BallleMy CBEIECHUIO.

Tenepp mnepexonum ko 2-my Bompocy. Ho mpexnae, yeM mNpeIoCTaBUTh CIOBY
JOKJIAYMKaM, 51 XOUYy HECKOJIbKO CIIOB CKa3aTh, IOYEMY BCE-TaKU MOCYUTAJ, YTO TaKOU
BOIIPOC JIOJKEH OBbITh. Sl HE 3Har0, Kak 3TO OBLIO paHbIEe, HO BOT B T€UCHHE ITUX 6 JIET,
koraa HTC pabortaer OoJsiee uiim MeHee BOT B TAKOM COCTaBe, Mbl Ha €MHOM MIIOIIA/IKE B
CpPaBHEHUU Hay4yHBbIE pe3ylbTaThl, OJyYeHHBIE JabopaTopusiMu, He paccMmarpuBaiu. C
JIPYTOM CTOPOHBI, 3TO TO, UTO BXOJUT B JoKiIaa aupekTopa Yuenomy Cosery (YC). VC —
sto oprad KIIII. KIIIT — ato, BooOIIEe ToBOps, Hami WHBECTOPhl. OHU NAIOT IEHBIH U
IIOTOM HWHTEPECYIOTCS, 4YTO Ha 3TH JeHbr'u caenaHo. T.e. YC — 3T0 BHemHss
opranuzanus. VI Mbl BBIXOAMM Ha BHEIIHIOIO OpraHU3aluio, He 00CyAuB y ceOsl BHYTpH,
YTO M KaK MbI TaM MPEJICTABISIEM, YTO CYUTAEM BaKHEUIUM, 4TO HeT. Kak-To BOT, 4TOOBI
YTO-TO cJieJaTh B 3TOM HAIpaBJICHUH, BOT OBUIO PEUIEHO MPEIOCTaBUTh CIOBO TPEM
naboparopusam. Hy, Bot ¢ JIUT tak nmomyumsioch, uto TaTthsiHa AJeKCaHApOBHA TOTOBHIIA
JOKJIa]], yrnana u nomnajna B 6onbHuily. Hy, BOT Tak moqy4uioch. 3HAUUT, JOKIAJA0B OyIeT
2. Ho ¢ camoro Hauana s mOHMMaJ, 4TO B OOIIEeM, Takas BOT IMOCTaHOBKa XPOMAaeT,
IIOTOMY YTO UHTEPBAJ MEX1Y OKOHYAHMEM HOBOTOAHUX KaHUKYJI U Y C OUeHb KOPOTKHU,
Bce y1abopatopuu Mbl He BbICHymaeM. [IpaBuibHel ObUTO OBl CitymaTh apadT JOKIana
mupekropa YueHoMmy CoBeTy BOT 37iech, Ha 3ToM Iuiomaake. Ho He BcE, a TONbKO Ty
4acTh, KOTOPYIO MOKHO Ha3BaTh, KaK '"BakKHeHIIMe HayudHble pe3ynbTaThl'. Ho BOT ¢
BukTopoM AHaTonbeBUYEM TOBOPHIIM, U 1 3HAIO, YTO JpadT Takoi Bukrtop AHaTtoiabeBUY
MOJy4aeT 3a JIeHb, 3a 2 10 YC. BOT 4T0-TO BOT Ha/J0 B 3TOM IIJIaHE MEHAThH. ECiu BBI CO
MHOI COTJIaCHBI, 51 BCE-TaKM JyMaro, YTO Ha ATOW IUIONIAJIKE BOT TaKoW OOIIMI BOmpoc
HaZ0 Kak-To oOcyxknate. Hy BoT, mocie 3Toil mpeamOyIbl, s AyMar0, Mbl MOKEM €Ille



BBICKA3aThCs TOociie JokmanoB. Banepuwit Hwuxomaesumu, Bam cnoBo. JlabGopaTopuu
pacnoioKeHbl 1Mo al(aBuTy.

2. BaxkHeliline Hay4yHbIe pe3yabTaThl JadopaTopuii 3a 2018 rox (JIH®, JIPB).

HNoxmamunku — B.H. I1IBenos, E.A. KpacaBun

CJIYIIAJIN:

HTC OUMAN 3acayman BeictymuieHne B.H. llIBemoBa "Baxneiimue HayuHble
pe3ynbTaTsl JlJabopaTopuun HeliTpoHHOHU (pu3uku uMm. U.M.®panka 3a 2018 rox", kotopslit
cKaszal:

51 HauHy CBOH JOKJIaJ BCE-TAKM HE C CaMbIX Ba)XXHBIX HAyYHBIX pPE3yJbTAaTOB, a C TOU
YCTaHOBKH, Ha KOTOPO! B OCHOBHOM 3TH pe3yiabTarsl B Helitponke nomyvarorces. Ilotomy
YTO JIJIsi HAC Pe3yJbTaThl 0€3 HOPMATBHOM pabOTHI peakTOpa HEBO3MOXKHBI.

Hy u, He noxunasce BonpocoB Poctuciasa BiaaguMupoBrua npo NpUYMHBI OCTaHOBOK
u mepeboeB, Kak BOT OH 3aman Brnagmmupy JMutpueBuuy, s ¢ 3TOr0 HA4YHYy CaM.
HerictButensHo, 2018 1. B pabote peakropa UBP-2 Henb3s Ha3BaTh CaMbIM YCIICIIHBIM.
N3 9 uukinoB, KoTopble 0003HAYEHBI 371€Ch PUMCKUMHU LU PaMH, BUTHO, UTO IIUKIIBI 6 1 7
3/1€Ch OTCYTCTBYIOT [0 TEXHUYECKUM MPUUYMHAM Pa3HOTO POJa, KOTOPHIE OUYEHb MOXOXKHU
Ha TO, YTO MOpoucxoauT Ha HyKIoTpoHe, MOTOMY UYTO TEXHUKA BE3/I€ OJAMHAKOBAS.
JIEHCTBUTENBHO, 3TO DJJIEKTPOMArHUTHBIE HACOChl IEPBOr0 KOHTypa HAaTPHUEBOIO
OXJIQKJIEHUSI peaKkTopa, 3TO TEIUIOOOMEHHUK HATpUEBbIM 2-ro KOHTypa. Bot 31ech Bce
9TH MPUYUHBI TIEPEUYHCICHBI. B 001em, B pe3ynbpTaTe Mbl BMECTO MIaHOBBIX 2500 yacoB
oTpabotanu mpuMmepHo 1,5 TeIC. YacoB. Pe3ymbpTaThl 3TH, 3HAYUT, HEUCIPABHOCTU
MIPOAHAM3UPOBAHBI, CAMH HEUCIIPABHOCTU OBLIM YCTpaHEHBI, HO BCSIKUI pa3 Mbl MUILIEM
J0CTaTOYHO OOBEMHBIE OTYETHI O TOM, YTO MPOU3OIILIO, OTIpaBisieM ux B PoctexHaazop
M, COOTBETCTBEHHO, OXKHMJAeM OT HHX pa3pelicHHs] Ha JajbHelIee BO30OHOBIICHUE
pa6ort. [TosToMy BOT MpUYMHA TaKasi, YTO Mbl TaK JOCTATOYHO MHOTO BPEMEHH MOTEPSIIU
B paboTe peakTopa B 3TOM TOJy.

Tem He MeHee, HEKHE PE3yJbTaThl OBUIM TMOJIYYEHBI, © MBI TIPOBEIN 2 KPHUOTECHHBIX
UK. JTU 2 UUKIa ObUIMA BBIMOJHEHBI C UCTIOJb30BAHHEM HOBOM XOJIOJUIBHON MAIlIMHbBI
Linde, kotopast ObuIa y HaC yCTaHOBIIEHa yxe mepen 3TUM. M o pe3ynbraTax, KOTOpPbIC
OBLTH TOJTYYEHBI, 5 TAJIbIIC HE OJJHOM M3 CIIAiI0B pacCKaxy, 4To Ham 3Ta Linde naina.

Kpome Toro, B nexabpe 2018 r. 3akOHYMIIOCH M3TOTOBJIEHUE 3amacHoro [loaBuKHOTO
oTpaxatens. 1o paboTa, KOTopas AJUIach OKOJIO 5 JET, WM MOXKET ObITh, JaXKe UyTh
Oosee 5 neT, cTOWJIa HaM JIOCTATOYHO MPUIIMYHBIX AeHer. Hamm coTpyaHUKH moceTuiun
BorkuHCKHI 3aBOJ, T/€ HM3TOTaBIMBAIIOCH ATO O00OpYyIOBaHWE, W MOANKHCAIA
COOTBETCTBYIOIIMI akT o npuemke. Ceiluac rotoButTcs TpaHcnopTupoBka. [lonmHbii Bec
BCET0 3TOTO Xene3a nopsaka 69 toud. [locie nonyyenus B 1abOpaToOpuu Mbl OTIPABUM
sToT IlonBHKHOM OTpakatenb Ha CTeHJ, OyJeM ero OoOKaThiBaTh, U HAJEEMCs, YTO K
koHIy 2019 1. B ciydae HEOOXOAMMOCTH OH CMOXKET OBITh YCTAaHOBJIGH Ha PEaKTOop.
Hamomunuato, 4uto 310 OOOpyaoBaHue B MTaTHOW pabore ocHOBHOTO IloaBHkHOTO
oTpaxaTelisi, KOTOPBIN ceiuac yke YCTaHOBJIEH U paboTaeT, HaMm He nmoHagooutcs. Ho Mel
€ro M3roTaBJIMBaeM, MOTOMY 4YTO B ClIydya€ HEUCIPABHOCTH BOT 3Toro IllojaBuxHOTO
OTpa)kaTelisi MbI MPOCTO MOTEPsieM S JIET. DTO OUEHb TSXKENbIN yaap OyIeT U 1o Hay4YHOU
nporpamme J1aboparopu, u no [lonbp3oBaTenbCKoil mporpaMme u T.1.

Kpome Toro, Benuch Tekymue paboThl MO 3aMeHe 000pYAOBaHUS pacpeeIUTeIbHbIX
umToB 400 kB. Ha cnenyromuii rog 3ta padbota ToXxe 3aruiaHUpOBaHa.



Hy u 13 BaXHBIX MOMEHTOB, MOXaJIyH, BOT OblIa TOTPYKeHA | TOIUIMBHAS KacceTa B
OKTSIOpe ATOro roja, u mociueaHue 4 1UKiIa Mbl y:ke paboTtaeM ¢ 0OOHOBJIEHHOW 30HOH. B
JAHHOE BpeMsl peakTop ToXKe paboTaeT, y Hac uaeT 2-oi nukn 2019 r.

Hy, BOT Tak BOT BBITJISAUT 3TOT camblid [[IoABMXKHOM OTpakaTellb C TPEX Pa3HbIX YIJIOB
3peHusi. ITO TaM BO BpeMmsi IpueMKU B BoTKUHCKe.

Kak g yxe cka3an, Ha Oynymuii roJ y Hac MpoJloJpKaTcs padoThl 10 3aMeHE OCHOBHOTO
obopynoBanus peakropa MbP-2, koTropoe BbIpadaThIBaeT CBOM CPOK CITYKOBI H ITOJIICHKHUT
3aMeHe. JTO BOT IUIaHBl Hamu Ha Oyaymui rox. U mo 2026 r. y Hac CymectByer
NoApOOHBIA IIaH Ha 3aMeHy O0O0OpyIoBaHMsS, B T.4. M TOT0, KOTOPOE IPUBEIO K
MPUOCTaHOBKaM paboThl peakTopa B 3ToM roay. Hy, MbI 10 3TOro A0iijieM B CBO€ BpeMs.
Bot, B yacTHOCTH, HacOChl, KOTOpbIE S YHIOMSIHYJ, JJICKTPOMarHUTHbIE U HATpPUEBbIC
TEIJI000MEHHUKH 2-TO KOHTYpa Mbl Oy/ieM MeHsTh B 2023 T.

Kpuorennsiii 3amMenuTenb. T 2 MUKIIA, IPO KOTOPBIE 51 CKas3al, Mbl OTpadOTaId IIPH
TeMmIieparype padodyero marepuana B kamepe 3amemmutens 22° BMecto 30°, KOTOpbIE MBI
HMMEJHU CO CTapOr XOJIONWIbHOM MamnHOW. Hy M cOOTBETCTBYIOIIEE YBEIMUYEHUE BBIXOAA
XOJIOIHBIX HEUTPOHOB, BOT OHO 3/1eCh BUAHO, OHO HeOoJbIIoe, nopsaka 22-25 %, HO TeM
He MeHee. ['TaBHOe, KOHEUHO, JTOCTOMHCTBO 3TOM HOBOM KPHOTE€HHOW MAalIMHBI — 3TO
OrpoMHOE yI00CcTBO pabOTHI C HEW, MOTOMY YTO, HY, HABEPHOE, ABTOMOOMIMCTAM JTydIIe
Bcero OyleT MOHSTHO, 3TO — KaK BOT ¢ Hamux JKurynel mepececTh Ha KaKyr-HUOYIh
MHOMAapKy COBPEMEHHYK, B KOTOPOM HHMYEro HE JIOMaeTcs, W KOTopas 3aBOIUTCS
Ha)XaTUEM KHONKA W He Tpebyer 10 dYenmoBek mepcoHana isg €€ OOCITYXKUBAaHHS U
JKcIulyataniuu. B crenyromem roay Mbl  [JIAHUPYEM YCTAaHOBKY  CIEAYIOIIETO
Kpuorennoro 3amennurens W3 KOMILUIEKCA, M3 TPEX, KOTOpPbIE NIPEAYyCMOTPEHBI Ha
komruiekce UBP-2. 3naunT, sToT Kprorennsiii 3ameanurenb, umeromuii Homep 201, Obu1
yKe M3roToBjieH. Mbl B 3TOM T'oJly OCYLIECTBWIM €0 MPUMEPKY Ha Mecte. B pesynbrare
MIPUMEPKH, KaK 3TO BCErJa MPAKTUUECKHU ObIBAET, y HAC BOZHUKIIM 3aMEUaHUs — YTO-TO HE
C TEMHU 3a30paMu BXOJWIO, KaK IMOJIOXKEHO. Bce 3T 3ameyaHus Mbl NOATOTOBUIIH,
nepeaid U3roTOBUTEN0, U BECHOM ATOrO ToJla Mbl OXKHJAE€M, UYTO YK€ HCIpPaBICHHOE
o0opymoBaHue BepHETCS K HaM. MBI ero B TeueHue JeTHel octaHoBKW Ha ITPP cHoma
MPUMEPHM, U B Cllydae, €clid Bce OyAeT YCIelHO, Mbl B 3TOM ke roay Bo Bpems [1I1P ero
CMOHTHUPYEM M HCHBITAEM YK€ U B TEIUIOM BApUAHTE, U B KPUOTEHHOM BapHaHTE,
HauynHas ¢ ceHTaops 2019r. Ecam ke dYro-to y HAc MOWAET HE TakK, 3TO BOT
MECCUMUCTUYHBIN BapUaHT HUXKE HAIMKCaH, HY TOTJla B TEIJIOM BapUaHTE Mbl CMOXEM C
HUM paboTaTh YK€ B 3TOM T'OJ1y, @ KPUOT€HHBIN MEPEHOCUTCS Ha CIEAYIOIIHM ro/.

[TocnencTBust Takux ocTaHOBOK sl [Tonb30oBaTenbCKkON MPOrpaMMbl, KOHEYHO, OBLIH.
Onu 6buH cepbesnbie. B mrone 2018 1., Korjga cTano MoHATHO, YTO HEMOHSATHO, KOT/Ia MBI
noyiyuum peuienue Pocrexnaazopa o BO300OHOBICHUH PabOThI, U 1711 TOTO, YTOOBI BHECTH
SCHOCTb JUISl T€X JIIOJACH, KOTOphle MOJalu YK€ 3aiBKU, U 3TU 3asiBKU ObUIM OAOOPEHHI,
MBI PEUININ, YTO MbI MOJHOCTBIO MEPEHECEM BCE IKCIIEPUMEHTHI, 3aIJIAHUPOBAHHBIE Ha
BrOpyto monoBuny 2018 r., Ha mepByto momoBuHy 2019T1. M B pe3ynbTrare mojHOE
konuuecTBo AHel [lonb30oBaTenbCckoil MporpamMMbl, KOTOPOE MbI popadoTanu — 41 JeHb,
MPUMEpPHO TMOJIOBUHA W3 TOAOBOTO KoiuuecTBa. Hy W Takke 3TO CKazaloch,
COOTBETCTBEHHO, MPUMEPHO YMEHBIIEHUEM BJIBOE KOJIMYECTBA 3asBOK, KaK IMOJAHHBIX,
TaK W TPUHATBIX. U KOJMMYECTBO pealbHBIX BU3UTEPOB, KOTOpPHIE MpPHEXAIH OTHU
AKCTIIEPUMEHTHI JieJaTh B ATOM TOJly, Y Hac MPUMEPHO BIBOE MEHBIIE, YEM B IMPOIILIOM.
Bor Tak oHu pacmpejelieHbl U MO CTpaHaM, U MO yCTaHOBKaM Ha peakTope. Tem He
MeHee, HeCMOTPS Ha BOT 3THU BEIIH, KOJIMYECTBO MmyoOnukanuit mo paboram va MbP-2, kax
MbI BUJIUM, BbIpociio B 2018 r., T.e. y mroAeil octaqock BpeMs AJis TOro, yToObl MUCATh
crathu. [lockonbKy peakTtop He paborain, y Jroaei OblIo Bpemsi mojgo0paTh Kakue-TO
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CTapple BEIIM M TOAOTHaTh fAena. W cpeam tex paboT, KOTOpbIE OBLIM BBHITIOJIHEHBI
HAUIMMU MOJIb30BATENSIMU, KaK MPABUIIO, B COABTOPCTBE C HAIIMMHU K€ JIIOJAbMH, TOTOMY
YTO y Hac, Mbl 3TO Ha3biBaeM [losb30BaTeIbCKOM MOTUTUKOM, HO, HaBEpHOE, OOJIbIIIE, YEM
B IOJIOBUHE CIIy4aeB 3TO HE IMPOCTO KAaKHE-TO HE3HAKOMBIE HaM JIIOJHM, KOTOpBIE BOT
MPUIIUIA TOMOJb30BAThCS HAIIEH YCTaHOBKOM, yexasu, u MOToM Mbl ux 10 jeT He BUIenn.
D710, KaK MPaBWIO, KOJUIEKTUBBI, KOTOpPhIE YK€ JAaBHO M TBOPUYECKU COTPYAHHYAIOT, U
JIEJal0T COBMECTHBIE SKCHEPUMEHTHI. [IpuyeM SKCHEpUMEHTBI 3THU JAENAIOTCS, Kak
MPaBUJIO, HA Pa3HBIX YCTAHOBKAX, U YCTaHOBKU MBP — 3T0 TONBKO OAHO U3 MeECT, rie 3TO
JiesiaeTcsi, MOTOMY YTO B COBPEMEHHOU (hHU3MKE TBEPAOIo Tejla MPUMEHSETCS OrPOMHOE
KoJaudecTBO MeToaoB. Hy u BOT BuauTe NyOiIMKalMHU, KOTOpPbIE BO3HUKIM M3 3TOH
paboTHI C TOCTATOYHO XOPOIIMMH PEHTHHTaMHU.

0060 Bcex 3THUX CIIOKHOCTSIX M MPOOIeMax Mbl YECTHO U OTKPBITO MPOUH(POPMHUPOBAIH
Hau KoHcynbTaTuBHBIE opranbsl — PAC no KC. B ssHBape sToro rona, 3Ha4uT, ObLIO BCe
3TO J0JI0KEHO. JI0JIO)KEHO OBLIO TaKXKe O TeX HAOMIOJCHUSAX M O TEX HCCIEIOBaHUSIX,
KOTOpBIE MBI BEJIEM B TOM, YTO KacaeTcsl CTAOMJIBHOCTH M HAAECKHOCTH pabOThI CaMOro
peaktopa. M pacckazanu o HEKOTOPBIX SBJICHUSIX, KOTOPbIE Mbl TaM Ha0Jt0/1aeM, KOTOpbIE
MOBTOPAIOTCS Takxke, kak U Ha nepsoM WbBP'e. 11 310 Obuto 60jblIe MOIOBUHBI MOETO
nokmnana Ha ssHBapckoM PAC'e. S celiuac He Oyny aiisi KpaTKOCTH 00 3TOM TOBOPHUTH, HO
MOTY KpaTKO CKaszaTh, BOT KakK 3/IeChb HAMMCAaHO, YTO OBUIM HAOIIO/IEHb HEKHUe
GAyKTyaluy B aMIUTUTYJI€ MOUTHOCTU. DTH (IYKTyallMu HE IPEBBILAIOT 5 % OT cpeaHeit
MortHocTH 2 MBT. YcraHoBieH Oe3omacHblii mpenen oTkIoHeHWd — 310 100 % ot
MortHocTH 2 MBT, T.e. 10 4 MBT MOXHO OTKJIOHATBCS 1O cpabaThbIBaHUs aBapUHOU
3alMThl 10 MCHOBEHHOM aMIUIUTY/A€ HUMITYyJbca. T.e. Mbl OYEHb JAJIEKO HAXOJIUMCS OT
npezaenoB 0e3onacHoi paboTel. Ho, TeM He MeHee, MOCKOJIbKY Mbl HE COBCEM MOHUMAaeM
(bu3HKy TeX MPOIECCOB, KOTOPHIE BEAYT K MOSABICHUIO BOT 3TUX (IIYKTYallUid, HA MOXKEM
npeayrajarh JAUHAMHKY MX Pa3BUTHUS, Mbl TaK ke, Kak M B KoHLE 90-bIX, MPUHSIU
pEIIEHHE CHU3UTh MOIIHOCTh PabOThl, CPEAHIOI MOLIHOCTh PEAKTOpa BO BpeMs pabOThI
Ha (uzudeckue nuKiIbl A0 1,7 MBT 1 yBenuuuTh pacxo] HaTPUEBOTO TEIUIOHOCUTENS B
TeX Mpejiesax, KOTOpble y HAC BO3MOXKHBI, TOCKOJIBKY MBI 3HAE€M, YTO 3TU MEPBI MPUBOIST
K YXYAILIEHUIO CUTyallud BOT C 3TUMHU (PIIyKTyalusiMU, IPOCTO U3 HALLIETO OIbITA.

Jlnst Toro, 4ToOBl KOMIEHCUPOBATH HEJTOCTATOK HEWTPOHOB HAIIMM IOJIb30BATENAM, U
JUTsl TOTO, YTOOBI KOMIIEHCUPOBATH MOTEPHU ATOTO TOJa, Mbl MPUHSIN PEIICHUE YBEJIUYUTD
JUTUTEIIbHOCTh PEAKTOPHBIX IIUKIIOB HA 3TOT roji, Ha Oyayuui — nocMoTpuM. BoT Ha sTOT
rog 93TO OQUIMAIbHOE pACIHUCAHUE pEaKTopa, ONMyOJMKOBAaHHOE HA CailTe u
YTBEP)KJICHHOE TJIaBHBIM MHXEHEPOM HHCTUTYTA. 3HAYUT, BMecTo 2500 MbI MiaHUpyeM
3000 gacoB B ATOT roj 0TpaboOTaTh.

Hy u BOT mocne Toro, xak s pacckazail o0 00CTaHOBKE, 3HAYUT, TEXHHYECKOH, 5
NepexoXky K Haubosee sipkuM pesyinbrataM. Cpasy 3a0erast Bnepen, s CKaxy, 4To IMOJTHOE
KOJMYECTBO HAayyHbIX NyOnukauuii (OONBIIMHCTBO M3 HHUX — 3TO pedepupyemMbie
KypHajbl) — 3T0 287, ecnu BOT B3sATh JlabopaTopHbI oT4eT. M KOHEuHO, TaM OYeHb
MHOTO SIpKMX PE3YJIbTaTOB, U BCE UX OCBETUTh HEBO3MOKHO. OHM JOCTYIIHBI B OTYETAX
Ha caifte nabopatopuu. Ecinm kTo-TO MHTepecyeTcst Ooljiee AETAlbHO TEM, YEM TaM
HelitpoHka 3aHMMAaeTCsl, MOXKaIyHCTa, MOXKHO OMTH U IOCMOTPET.

Hy, Bot 1 u3 Tex paboTt, koTopasi Obljia yIIOMSHYTa y MEHS BhIIIE, KaK | U3 TeX KOTOphIE
B 2018 r. Obuia onyOiIMKOBaHAa M BHINIOJIHEHa B T.4. W Ha peaktope MbP-2. 3Oto
UCCIICIOBAaHUE HABEJCHHOM, Tak HasbiBaeMoi multiferroicity (s He 3HaK Bce paBHO BOT
ATOr0 CJIOBa) B HEKoeW HOBOW (aze OMHAPHOTO OKCHJa MapraHia, KOTOpPbIA ObLI
CHUHTE3MpOBaH HalmMMK kKoyuieramu B Bayerishes Geoinstitut, ['eonornueckoM UHCTUTYTE
B ['epMaHuM pHU BBICOKUX JABJICHUSIX, UCCIEIOBAaH METOIaMH HEMTPOHHOTO paccesiHus y
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Hac u B [apxunrem, I'epmanusa, na FRM-Il peakrope. BoT MOXHO mocMoTpeTh Ha
aBTOPCKUN  KOJUIEKTHB, KOTOPBI BBIMOJHSAT 3Ty paboTy. 3HauyuT, KUTalcKas
HanuonanbHast nmabGopaTopusi MCCIEAOBAHMI KOHJEHCHPOBAHHOTO COCTaBa BEUIECTBA
Wucturyra ¢usuku kuraiickoit AH; Rutherford naGopartopus, Anrmus; Department of
physics, Clarendon Laboratory, University of Oxford; nama nmaGoparopus; Center of
Electrochemical Energy Storage, CkonkoBo; MWHcTuTyT ¢u3ukn YHUBepcUTeTa
Ayrcoypr, I'epmanusi; Bayerishes Geoinstitut, mamenknii MHCTHTYT, emle HECKOJBKO
KUTalCKUX U POCCUUCKUX OpraHu3anuil. JT0, KOHEYHO, | U3 MpUMEepOB, BbIAAIOIIMUICS
IpUMEp, HO HTO aOCOJIOTHO HE UCKIIOYMTENbHBIM mnpumep. JlelicTBUTENbHO,
MPaKTUYECKU BCE€ pabOThl BBIMOJIHSAIOTCS BOT TaKHUMH [IMPOKMMU HAyYHBIMU
KOJIJIEKTUBAMH.

OT0 Ipyroil mpuMep MCCIEAOBAHMS OPraHUYECKOrO BELIECTBA OKCO30JIMHA METOJaMHU
HEHTPOHHOI'O pacCesHMs, METOJaMU HOBO... paccesHus. 3JecCh TOXKE€ BOT BHUAHO —
BBITIOJIHEHBI HCCIEOBaHUS B KAaKOM-TO 0O0JIACTH TIEpEeNaHHBIX HMITYJIbCOB Ha Hallen
YIJIOBOM yCTaHOBKE. A Tam, rile HaM 3TU NEepedaHHble MUMIYJIbChl HEIOCTYIHBI — Ha
CBEpXMaJible NIepeJaHHbIe UMITYJIbCBL. JTO Aenanochk B MronxeHe B ['epmanuu. BemecTso
MHTEPECHOE C NPAKTUYECKOM TOUKM 3pPEHHUs, pacCMaTpuBaeTcs, Kak | U3 BapuUaHTOB
3aMEHbl TOJUATUJICHIJIMKOJSA, KOTOPBIM MCIHOJIB3YETCd B PAa3jIUYHbIX MEIULMHCKHUX
Mpoleaypax u onepanusx.

PabGoTbl, KOTOpBIE BEMUCHh TOXKE BOT B 00JACTU OMOJIOTMYECKUX HcclenoBanuii. U atu
paboThl mpo3By4yanu OyKBalbHO HECKOJIBKO JHEH Has3aJ BO BpeMs OTUeTa HaIIUX
COTpYAHUKOB Ha Komuccuu "Tpu Ha Tpu" co ciioBallKOM CTOPOHOH. 3HAYUT, 3TH BOT
pesynbTatel  mpeactaBuin  Hopbepr Kyuepka. HccnenoBanus  NpPOHHMIIAEMOCTH
Ovonornyeckux MeMOpaH pas3IMYHBIMM HOHAMHM — LMHKA, KajJblUs, MAarHus,
XOJeCTEPUHOM — 3 (PEKThI TUApaTAIINHU, KaK OHU BIMSIOT HA IPOHUIIAEMOCTh MEMOpaH, 1
BCTpanMBaHHE XOJECTEpPUHA W TPOXOXKIEHUE XoJiecTepuHa uepe3 MemOpaHbl. Toxe,
BUJIUTE, C JOCTATOYHO XOpOUIMMH (akTopamMu B JKypHayiax myonukanuid. W Toxe
neiicTBUTENbHO paboTatomas >¢PGdeKTuBHAsS Koyuladopalus HECKOJbKUX HayYHBIX
LEHTPOB.

Kak BpI MHOTO pa3 yxe Buaenu u 3Haete, peaktop MUbP-2 — 370 1 U3 sipuaifimmx ¢ Touku
3peHUs IUIOTHOCTH MOTOKA HEUTPOHOB (TOJIBKO B 3TOM CMBICIIE, B TEXHUYECKOM CMBICIIE)
UCTOYHUKOB HEUTpOHOB B Mupe. HO mpu 5TOM, KOHEUHO, MapK HAIIMX YCTAaHOBOK
JOCTATOYHO YCTYIaeT TOMY, YTO €CTh B BEAYIIMX IleHTpax, Takux, kak ILL, ASIO u
npyrue ueHTpsl. [103ToMy OCHOBHBIE HAlIM yCWIIMSI, KOHEYHO, CeYac COCPeLOTOUEHbI Ha
TOM, YTOOBl TpU T[OMOIIM HOBBIX HEHTPOHOBOAOB, HOBBIX HIMPOKOANEPTYPHBIX
JIETEKTOPOB MOBBICUTH 3PHEKTUBHOCTh HAIIMX YCTaHOBOK. Hy M 3TO BOT mpumep, Kak
YCTaHOBKA  JIOTIOJHUTENBHBIX  (DOKYCHPYIOUIMX  HEHTPOHOBOJOB M  YCTaHOBKA
JIOTIOJIHUTENIBbHBIX YCTPOMCTB MOTYT IMPUBECTH K BBIMTPBIIIY Ja)XX€ HE Ha MOPAJIOK, a Ha
eAMHUIIBI MTOPSAKOB. BOT B 35 pa3 BBIUIPHIII MO IJIOTHOCTU MOTOKA Ha JU(pPaKTOMETpe
st Beicokoro aamieHus DN-6, Hy, mpaBma, HE MO CpaBHEHUIO C HUM JK€ CaMUM, a C
JIPYTUM IIYYKOM, TJ€ PaHbIIE 3TU MCCIIEIOBAHUS BHITOIHSIUCH TUPPAKTOMETPOM Ha 12-
TOM MYyYKe.

Taxxe NDpoAOKACTCA pa3BUTHE Mapka JETEKTOPOB HAa BCEX YCTaHOBKax. 1 wu3
npuMepoB — 310 Oypbe-aTudpakToMeTp I U3MEPEHUS CTPECCOB U HampspkeHus Ha 11-
TOM KaHaJe.

[Iponomxkaercs co3gaHue CUUHTWUSIUOHHBIX JETEKTOPOB OOJBLION TIUIOMIAAM IS
TOTO, YTOOBI JOBECTH TEJECHBIE YIJIbI AETEKTOPOB A0 J0JIel, KAK MUHUMYM JI0 AECSThIX
J0JIE, 10 €AUHUL ..-paJiaH TaK, KaK 3TO c€ii4ac ecTh BO BCEX BEAYIIMUX LEHTPAX.
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Hy u eme HECKOJbKO MPUMEPOB. DTO BOT KOJIBLIEBON CEKLMOHUPOBAHHBIM JETEKTOP
s nudpakToMeTpa pealbHOro BpeMeHM Ha kaHane 6. Ha »Ty pa3pabGoTky moiyueHo
M300peTeHre aBTOpaMU 3TOT0 IETEKTOpa, HAIMMK 00JITapCKUMH COTPYIHUKAMHU.

YcranoBka oOy4yaTenbHas Ha KaHalle 3 MPOJoibKaeT paboTaTk. Y HAC MOJIb30BATEIN U
u3 Mucturyra, u e u3 HuctuTyra. MBI mpojgomkaeM ee OCHamaTh HEOOXOIMMBIM
o0opyaoBaHuEM, W BOT TocleHee JocTwKeHue — PoOoTu3upoBaHHas cucTeMa
nepeMenieHus: 00pa3loB, KOTopas MO3BOJIUT yOepeub NHepcoHall 3TOH YCTaHOBKH OT
nepeoOIyueHus mpu padboTe ¢ oOpa3amu.

CexkTop paMaHOBCKOHM CIEKTPOCKOIMH, KOTOpBIM BOLIENT B COCTaB JabopaTopuu
JI0CTaTOYHO JaBHO, YK€ OoJibllie 5 JIeT, HaBepHOe, Ha3aj, TOXKe MpeKkpacHo pabortaer. B
MpOIIEAIIeM TOy, HY, MOXET ObITh, MBI He mepBble, B JIT®, HaBepHOE, €CTh y HAC
KyOMHCKHE COTPYAHHKH, HO BOT y Hac OJHU U3 IMEPBBIX, MOXHO Ha3BaTh, KyOMHCKHE
COTPYAHUKH NPOXOJHWIIA CTAXKUPOBKY. 2 MOJIOJBIE JEBYIIKH B 3TOM CEKTOPE B TCUECHUE
HECKOJIbKMX MECSIIEB MPOXOIMUIN CTAXKUPOBKY U YUIINCh paboTaTh HA KAPCMUKPOCKOIIE
U YYUIIUCh, B OCHOBHOM DPaMaHOBCKOM CIIEKTPOCKONMHU. TOXe €CTb O4EHb XOpOILINE
nyonukanuu. VX, KOHEYHO, HE TaK MHOTO, IMOCKOJbKY CEKTOp HEMHOTOYHCIICHHBIH,
nopsnka 10, HaBepHOe, MyOJUKALH, HO C XOPOLIMMHU UMITaKT(PaKTOpaMHu.

Hy u BOT 3TO mpumep METOIWYECKHX TOCTIKEHHMHM — Onarojaps YCUJIEHHOUW paboTe
COTPYIHHUKOB CEKTOpa, OHU HAyYWIIUCh BUJETh W HUACHTU(PUIIMPOBATH BEIIECTBA Ha
YPOBHE OJHOM WJIM HECKOJBKHX MOJIEKYJ, T.€. 3TO MAaKCUMAJBHBIA IEpeAeI
YyBCTBUTEIBHOCTH, KOTOPYIO MOXHO cebe mpeactaBuTh. Ha ypoBHe 1 MojekyIbl
METOJOM PaMaHOBCKOW CHEKTPOCKONMHM B CHEUUAIBHBIX CTPYKTypax, BOT 3THUX
JIEHAPUIAX, AEPEBONOAOOHBIX CTPYKTYpPaxX, MOKHO TaKON YyBCTBUTEIBHOCTH JOOUTHCS.
Hy un xnem Tenepp qanpHEUIINX HAYYHBIX PE3YyJIbTATOB.

Uto kacaercs ClailJIoB 110 HEUTPOH-AaKTUBALIMOHHOMY aHaJlM3y, TO 3TO HE PE3YJbTaThl,
a CKopee 3asBKM Ha pe3yibTaT. bouio monydeHo 2 rpanta PODU, 1 u3 KOTOphIX —
Oonpiol rpant. PykoBoaurenem oboux rpantoB siBisietcss Mura 3unbkoBckas. U 3To He
COBCEM YK€ HEUTPOH-aKTHMBALIMOHHBIA aHAIU3, KaK YUCTO aHAIIUTHYECKas METOAuKa. A
3TO YK€ NPUMEHEHHE B HEKHUX TEXHOJOTUSIX, BOT B JJAHHOM CIIy4ae 3TO IOKa3aHO
NpUMEHEHHE OWOTEXHOJOTHH IO OYHMCTKE CTOYHBIX BOJ OT MeTamioB. Mccrmemyercs
MEXaHU3M CcOopOUMN MNHUBHBIMH Apoxckamu. [IMBHBIE APOXIKH — 3TO MPOCTO OTXOMAbI
MIPOU3BOJCTBA, KOTOpbIE BBIOpachIBalOTCA Ha cBajlky. Eciu ux He BbIOpachIBaTh, a
WCIIOJb30BaTh, KaK pEareHT, 4epe3 KOTOpbIM MpOIyCKaTb BOT 3TU CTOYHBIE BOJBI,
OKa3bIBa€TCA, YTO OTH JAPOXKKH, B 3aBUCUMOCTH OT KHCIOTHOCTH, IIO-Pa3HOMY
HaKaIlJIMBAIOT Pa3HbI€ 3JIEMEHTBl. BOT YTO MHTEPECHO, BUAUTE, XPOM U KEJIE€30 aKTUBHO
HAKaIJIUBAIOTCSA, 3HAYUT, 3TO BOT KodPduuueHt ouucTtku. T.e. 90 % MeramnoB wu3
CTOYHOMN BOJIbI YXOAST U COPOUPYIOTCSI MUBHBIMH JIPOACGKAMU TIPU HU3KOW KHUCIOTHOCTH.
A y HUKeNs HAao0OpOT — MpPH HHU3KOH KHUCIOTHOCTH IJIOXO copOupyercs, a Aaiblie —
BBICOKO... J[a, HAOOOPOT, U3BUHUTE, 5 TOA3a0bLT XUMHIO, HA00OPOT.

TyT MBI HEMHOKKO MEPEKIUKAEMCSI C padO0TaMM, KOTOPbIE Bbl YCIBIIIUTE, HABEPHOE, B
ClelylolIeM JIOKJIa/Je — BIUSHUE HaHOYAacTHI] cepeOpa Ha KOTHUTHBHBIE (QYHKIUU Yy
Meied. ComectHo ¢ nHctutytoM MOHUKMU toxe monmydeH rpanT. Mblmek KOpMsT
HAaHOYACTHULIAMHM cepedpa ¢ BOT TaKUM pPa3MEpPOM B TEUEHHE HECKOJIBKUX MECSIEB U
CMOTPAT, KakK U re 3To cepedbpo akkymynupyerca. Hy u BOT oka3biBaeTcs, 4TO B KPOBH U
B nedyeHu. Yepes 2 Mecsua MOSBISIETCS BBICOKAs KOHLEHTpalMs, depe3 4 Mecsua OHa
yMeHbInaeTcsi. To ke caMoe U y MYXKCKUX ocoOed, U y KeHCKHX ocobeil. B xpome
IIPUMEPHO TO K€ camoe. A BOT B MO3I€, OKa3bIBAETCS, ’TO HAKOIUIEHUE UAET OCTOSHHO.
Bot kak 3TO BIMSET Ha TO, YTO 3asBJIEHO B 3TOM 3aroJIOBKE, MbI €IlI€ MOKa HE 3HAaeM,
paboTHl HAYATUCh U OyIeM UX MPOIOJIKATh.
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Ota pabora, KoTOpasi ceivac Ha ciaiiie, Obuta BeimojHeHAa Ha ycraHoBke MPEH B TO
JIOCTaTOYHO KOPOTKOE BpeMs, KOTopoe oHa mpopaborana B 2018 r., mockoibKy Iesn
MOCTOSIHHBIA anrpei]i ¥ 3aMeHa o0OpydoBaHHUsA. DTO HCCIENOBAaHHUE YEJIOBEUECKHX
OCTaHKOB, KOTOpbIE MBI MOJYYMJIM M3 3allaCHUKOB My3esi MockoBckoro Kpemisa. Oto
ObUIM aHOHMMHBIE B Ha4yaje JUIsi HaC OCTaHKH. JTO ObUIM YacTu peOepHBIX KOCTEH ABYX
MYKUMH M JKEHCKHE BOJIOCHl. Mbl He 3HaJIM BHayalle, KOMY OHHU NpuHaJiexkat. Bompoc
OBl — WCCIeAoBaTh  CONEpKaHWE PTYTH M MBIIIbIKA B ATUX ocTaHkax. Hy u,
€CTECTBEHHO, HEHTPOH-aKTHBAIMOHHBIA aHAJIN3 — MPEKPACHBI METOH JUISI TOTO, YTOOBI
3TO caenatb. Mbl 3TO chenanu Ha ABYX ycraHoBkax — u Ha MbBP-2, u ma MUPEH -
MOJIYYHJIA pe3ynbTaThl. M mocie 3Toro aHoHUMHOCTh ObLTa CHSITA, Mbl Y3HaJIH, 4TO 1 U3
OCTaHKOB TpHHAAJEXKan crapuiemMy cbiHy MBana I'po3Horo, a npyroe pebpo
MpUHAAIeKATO0 3HATHOMY Oospuny Muxauny Ckonuny-llyiickoMy, KOTOpBI 3HAMEHUT
CBOMM YYacTHE€M M BOCHHBIMHU CBOMMH TMOXOJaMU BO BpeMeHa yxke JMutpues, BO
BpeMeHa CMYTHOTO BpeMeHU. DT pabOThI TOKE y HAC MPOJIOJIKAOTCS.

Tyt s Mmory nepeiitu naneine k saepHoit pusuke (D). Hy, D npakrudecku Bcs y HacC
nenaercs Ha Bble3ze, notomy uto MPEH naeiictBuTensHO He 3apaboTain eie cTaOHIbHO.
A xorpma 3apabortaer, s CKaxy HEMHOXKO aanbpie. [lo3Tomy BOT 3TO B OCHOBHOM
BBI€3JIHBIE SKCIEPUMEHTBI. JTO TO, YTO Mbl MOJANM B JOKJIAJ JIHUPEKTOpa. ITO
NEUCTBUTEIBHO JKCIIEPUMEHT, KOTOPBIM BBINOJHIETCS coBMecTHO ¢ UHUTOD. Tyr,
KOHEYHO, |-Bag ckpunka — 310 J[lanumman un3z HUTOD, I'epopr BapkecoBuu. 3IT0
oOHapyxxeHue 3(pdexra yrioBoil aHU30TPONUU B MCIYCKAaHUU Y-KBAHTOB M HEUTPOHOB
npu JeJIeHUN HEUTpOHAMU C pa3HbIMU dHEprusMu. OueHb OOJNBIIOE JOCTHKEHHE STOM
IPyIIBI, YTO OHA JOCTAaTOYHO TOHKHME O>(P(QeKTsl, KoTopele Ha ypoBHe 107
OKCIIEpUMEHTAIBbHO TaKM€ aCUMMETPUM MEpPUTHh O4YE€Hb HENMPOCTO. BOT MM yzaanock 310
cAenarb, MPUYEM JJIsI HECKOJIbKUX JHEPruil HEUTPOHOB — MJisi JAOCTATOYHO >KECTKUX
ueiitponoB (0,3 eV; 60 mMB u 4 mMB). U Obuta mokasana pes3kas 3aBUCHMOCTb 3TOTO
abdexTa U 19 HEUTPOHOB, M AJIA Y-KBAHTOB OT 3HEPruu. s XOJOAHBIX HEHUTPOHOB
3¢¢deKT YeTKO BBIpaXKEH, a JMJIi HEUTPOHOB Oojee BBICOKMX dHepruét ... Hy m
COOTBETCTBYIOIIUE TEOPUU, KOTOPHIE 3TOT 3(PQPEKT OMHCHIBAIOT, BOOIIEM, TOCTATOYHO
XOPOILIO MOJATBEPKAAIOT ATH IKCIIEPUMEHTAIbHbIE HAOIIOACHUSI.

Eme 1 rpymnmna, kotopast paboTaeT Ha UCTOYHUKE, MTPaB/a, 3/1€Ch UCIIOJIb3YETCS U Hallle
o0opyaoBaHue, HAIIM JJIeKTpocTaTudeckue reHepartopel JIM-5, xotopeie pabortaior B
nabopaTopuu. ITO CEYEHUE PEAKIIMH C BBUICTOM 3apsHKCHHBIX YacTHI] HEUTPOH- N-P-N a-
peakuii B nuamna3zoHe sHepruii oT 1 mo Heckonbkux MeV. OTu peakiuu MOryT OBITh
UCCIIEIOBAaHbl M HCCIEAYIOTCS JIOCTaTOYHO dS(PQPEKTUBHO Ha HIIEKTPOCTATUUECKUX
reHepaTopax HEUTPOHOB, T/€ U3 pEaKUUH NPOTOH HA JUTUA MOXKHO TMOJy4aTh
MOHOJYHEPreTHUECKUE HEUTPOHBI B Auamna3one ot 1 MeV npumepHo mpu momormu d-d-
peakuu ot 2,5 MeV 1o 5-6-7 B 3aBUCUMOCTH OT SHEPrUU JEUTOHOB, JOCTYITHOW Ha
JTaHHOW ycTtaHoBke. M Ha d-t-peakiiuu, COOTBETCTBEHHO, MOJHUMATHLCS YK€ 10 SHEPTrHid
ot 14 1o 18 MeV.

3710 BO pabOThl KOHKPETHBIE — MCCIIEJOBAaHUE PEAKIMU N,0. HA MarHuii, KOTOpasi BaKHa
B MIPUHIUIIE B MPOIECCE HYKJIEAaCHUHTE3a, MOTOMY 4TOo oOpaTHast oOpaTHasi peakuus o,n-
peakius Ha HEOHE SIBJISIETCS OJTHOW U3 KIIFOUEBBIX B MOJIENIIX HYKJIEACUHTE3a B ...

Hy u, xkak BUIHO BOT MO 3THUM JIKCHEPUMEHTAIbHBIM JaHHBIM, TJ€ CHHUE — TOYKH,
MOJIydeHHble B Haumieil gabopaTopuu, BHUJHO, 4YTO U TEOPETHYECKHUE MOJAEIU, U
OKCIIEPUMEHTAJIbHbIE TOYKM B A3TOM O00JACTH SHEPrHMM BOT JUISI 3TUX KOHKPETHBIX
peakuuii, oHM JTUOO OTCYTCTBYIOT COBCEM, JIMOO OYEHb CHUIIBHO pacxoisircsa. T.e. 3To
pabora, KoTopasi AeHCTBUTEIbHO, HECMOTPS Ha TO, YTO yxke ckopo Oyner 100 net, kak B
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SI® Bce 3TU ceueHUs MepSTCs, TEM HE MEHEe, OUeHb MHOIO €IIe IKCIEePUMEHTAIbHBIX
HE3aKpbITHIX 00J1acTeH.

Toxxe BwpIe3mHON dKcmepuMeHT — ['peHoOas. Camblii, moXkanyil, BEICOKOMHTCHCUBHBIN
IY4OK IIOJISPM30BAHHBIX XOJOAHBIX HEWTPOHOB € INIOTHOCTBIO MOTOKAa mopsaka 101
HeliTpoHOB Ha cM?/cek. KonoccanbHble TEMIIBI CUETa, MCCIIEAYETCS aCHMMETPHS BBLIETA
0-9aCTHIIBI TIPU 3aXBaTe HEUTPOHA JecIThIM O00poM. Bruteraer 7-oif TUTHIN U 0-4aCcTHIIA,
U HUCCIEAYeTCs aCUMMETpHUsl BIEpeA-Ha3aJl BbUIETa O-yacTUllbl. [IOCKOIBKY OTpOMHBIE
IJIOTHOCTH MOTOKAa HEHUTPOHOB, OFPOMHBIE CKOPOCTHU CYETA, TOJBKO TOKOBBIE METOJbI
no3BoJIs0T. M BOT Haia oyeHs ¢ dexTuBHas komnadopanus, oHa ¢ Jlonssto B [lonbiie u
c [IUA® B NaTunHe, mo3BOMMIA pa3padOTaTh TaKHE METOAMKH, HA KOTOPBIX 3Ta rpymma
YCIEIIHO MEPSIET TaKUE PEAKIMU YK€ B TEUEHHUE JOCTATOYHO IJIUTEIbHOr0 BpemeHu. Hy
U TOXE BOT OYKBaJdbHO 1-BI IUKI M3MepeHUi, KOTOphiid Ol mpoBeneH B 2008 r. Bor
BHIMTE, OKCIEPUMEHTAIBHO M3MEPEHHas acuMMeTpuss Ha ypoBHe 107, Ilpuuem
pe3yabTaT, MOKHO CKa3aTh, MOYTU 3HAUYUMBIA. DTH pabOThl OYAyT MPOJOJKEHBI, U MbI
XKJEM OT aBTOPOB JAIbHEUIIUX ...

[Iponomxaercs Hamie corpyaHudecTBo ¢ kojmadopanueit N_TOF B8 CERN'e. Bot Hamm
COTPYIHHMKH TPUHUMAIOT ydacThue B dKcrepuMmeHntax Ha N_TOF'e. Hy u Bor 1 u3
MPUMEPOB — ITO MYOIUKAIUS 10 U3MEPEHUIO0 ceueHus ny Ha ypane 238.Toxe, ka3zanoch
061, siapo, 100 ;meT m3BecTHee, M3MEPEHHOE MHOTO pa3 Ha pa3HbIX ydacTKax. Tem He
MeHee, TOYHOCTh CYIIECTBYIOIIMX JaHHBIX €Il HE J0CTAaTOYHA, U eIl TPeOyITCS HOBbIE
HKCIIEPUMEHTAJIbHBIE U3MEPEHUsI B Te€X 00JacTSIX SHEPTUi, rAe 3TO JeNaTh JOCTATOYHO
TSDKEJIO.

Yaerpaxonogusie HelTponsl (YXH). JlestenbHOCTh, KOoTOpas AaBHO U 3¢G(EKTUBHO
Benercs B nabopatopuu. K coxanenuro, 3a orcyrcrBuem uctounuka Y XH B Poccun, Hy u
MPAKTUYECKH BO BCEM MHpPE WX OYKBaJbHO CUHWTAHHBIC CIUHUIIBI, M HamOoee
s dexTuBHO paboTarommii — 3T0, KOHeYHO, ucTouHuK Y XH B unctutyTe Jlaomkuiena B
I'penobne. TamM u© BbICOKasg IUIOTHOCTb TOTOKA, XOPOIIO  OpraHMW30BaHHAas
[Tonp30BaTenbckas mporpamMma, KyJaa MOXHO ToAaTh 3asiBKy W MOpHexaTb Ha
skcriepuMeHT. JlocratoyHo anuTensHO, BOT ¢ Hadasa 2000-x rogoB Hama rpynna
COBMECTHO C KOJJIETaMU W3 MHCTUTYyTa Jlao/pKuiieHa BeAeT HCCIENOBAaHUS OTPaKeHHS
YIBTPaXOJOAHBIX U OYE€HBb XOJOJHBIX HEUTPOHOB OT HAHOMOPOIIKOB, MPUTOTOBICHHBIX
pa3HpIMH criocoO0aMu. 3HAYUT, 1 HE OyAy BAaBaTbca B MOAPOOHOCTH, BOT 3/€Ch €CTh |
KapTUHKAa, Ha KOTOPOH MOXHO TPOCTO OOBSCHUTH II€NIb JTOW JEATETbHOCTH U
pe3yabTaThl, K KOTOPHIM MBI HAEM. 3HAYUT, 3TO KOA(PPHUIIUEHT — BEPOSITHOCTh OTPAKEHUS
HEHUTPOHOB B 3aBHCHMOCTH OT HMX CKOPOCTH. 3/1€Chb CKOPOCTh B JIOTapH(PMHUUYECKOM
Macitabe. A pa3jMYHbIE KPUBBIE COOTBETCTBYIOT Pa3jIMYHBIM MaTepuanaMm. Bor 3ta —
3TO Hekoe anmazonoaoonoe nmokpeitTie (DLC). DTo cynep3epkano, KOTOpOe MPUMEHSETCS
B 3€pKaJbHBIX HEWTPOHOBOJAX, caMoe Jyuiiee. A BOT OKa3ajloCh, YTO, €CIH MbI
HCIIOJB3YyEM B KauecTBE MaTepuana MOMJIOKKH, OT KOTOPBIX OTPa)KaeTcsi HEUTPOH,
aJIMa3HbI HAHOMOPOLIOK, TO Kod(hduiumeHT oTpakenus OyaeT BoT Takod. OH Oyner
CIIMHUYHBIM I HEUTPOHOB CO CKOPOCTSIMH Yike nopsiaka 200 mM/cex. ITo MOTSHIIUAIBEHO
KOJIOCCAJIbHBI TPOPBIB B 3€pPKAIbHBIX HEUTPOHOBOAAX, B JIOBYIIKAaX KOTOPBIX 3THU
HEUTPOHBI MOXKHO YyJEpKHUBaTh. JKCIEPUMEHTAIBHO W3MEPEHHBI HAIMMU KOJIJIETaMU,
BOT OH TIOKa3ajl »JKCIEPUMEHTAJIbHBIMU TOUYKaMHu. J[OBOJBHO MHOrO OTCTaeM OT
Teopernueckoro. IlpuunHa, Kak O4YeHb 4acTO 3TO ObIBA€T B YJIbTPAXOJOJHOUN (u3MKe —
3TO BOJOPOJ, KOTOPBIM MO TEXHOJOIMU MPOU3BOACTBA B 3TUX HAHOYACTULAX OCTAETCS.
Bor kak-To ero Hamo 3amecTUTh. MOXHO €ro 3aMecTuTh MyTeM (TOPUPOBAHUS ITOTO
MaTepuana M 3aMmelleHus Bojopoaa Ha ¢grop. M 3ta BoT paboTa Kak pa3 MOCBALIEHA
BOIIPOCY O TOM, Kak 3Ta (Topu3anus BAUSET HA KOI(P(GUIHMEHT OTPaKeHUs] HEUTPOHOB.
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[ToTeHManbHO NEATEIBHOCTh OYCHB OOoraTas Jijisi BCEX HEMTPOHHBIX EHTPOB. Kak s yxe
CKa3aJl, MOKET OBITb MPUMEHEHO U Ui HEUTPOHOB, W 1Jisi 0OBEMOB XpaHEHHUS, W,
KOHEYHO, 1Jis1 OyAylIero HEMTPOHHOTO MCTOYHMKA, KOTOPBIN ceiuac oocyxaaeTcss OypHO
OUYeHb Halel J1abopaTopuei, TOXKE MOKET OBITh BBIXOJI U3 3TOU JCSATEIBHOCTH.

3nauut, Ha ycraHoBke PEH B Teuenme 2018 r. Opuia mpoBefeHa 3amMeHa CUCTEMBI
OXJIQXKJICHHUSI, CUCTEM 00OPOTHOTO BOJOCHAOKEHHUs Oblja 3aMEHEHa C TOM, KoTopas Oblia
paHblIe C rpaAMpHEN BOJASHOM, cTapoil, koTopas y Hac Obuta coBMecTHO ¢ MBP-2. Ceituac
y Hac OTJENbHBIA YHIIep, OTAENbHAS TPAJUPHS, KOTOpas CTOUT Ha BBIHOCHOW TutaTgopme
npsiMo  mepell peakropoM. BoT 3T0 uuimep 3TOW CHUCTEMBI, TEIIOOOMEHHUKHU.
3akaHuMBaeTCsl PEMOHT momenieHuid s yctaHoBkM REGATA-2 ans HeWTpoHHO-..
aHasim3a Ha MIPEH. Jlns skcriepuMeHTOB, 0 KOTOPBIX s TOBOpMII, 0€3 YCTAaHOBKHU €Ay,
"Ha koseHke", kak ropoputrci. Ho yxe B 3TOM rojay MbI Hajeemcsi, 4To 3TO OyAeT
paboTaTh HOPMAJIBHO.

Pa3paGotana u co3maHa TPEXdJIEKTPOJIHAS BBHICOKOBOJIBTHAS DJIEKTPOHHAS IIYIIKA,
KOTOpast MO3BOJIUT BapbUPOBATh JJIUTEILHOCTh UMITYJIbca Ha ycTaHoBKe UIPEH ot 40 no
400 Hcek. M myis KakKMX-TO SKCIIEPUMEHTOB BbIOMpATh KOPOTKHE MUMIYJIbChl. U TOXe B
onmxkaiiiee Bpemsi OyJ1eT CMOHTHPOBAHA.

Benytcst pa3paboTku neTekTopoB il OyAymux ycTaHoBoK ansa paborsl Ha UPEH. B
TEYEHHUE IMaphl MECAINEB OYKBAaIbHO HaM YJaJI0Ch MPOJEMOHCTPUPOBATH BO3MOXKHOCTHU
METOJ1a HEUTPOHHO-PE30HAHCHOTO aHaju3a M0 3arpocy KoJuier u3 PockocMoca, KoTopbie
o0paTWIHCh K HAM B CBSI3M C HEIMOJAJKaMu B JaBUTATENsiX pakeTsl "[IpoToH" Tpy30BOW,
kotopas goctapisier rpy3sl Ha MKC. Oxa3zanoch, 4To B 3TOM JABUTATENE €CTh | U3
AJIEMEHTOB, KOTOPBIM HA3bIBAETCA Ta30I€HEPATOp, B KOTOPOM B CTAIBHYIO IUIATY
muametpoM okono 300 MM TyromjaBkuM TpunoeM BrasHel 140 ¢dopcyHOK U3
TYTOIUJIAaBKOTO ke MeTauta. M BoT okazanoch, uto mpu cOopke 70 mBurateneid ObLI
WCIIOJIP30BAaH JIMOO TOJTHOCTBIO, JUOO YAaCTUYHO NPHUIIOW HE TOT, KOTOPBIM OBLI
TexHojioramu mnpomnucad. [Ipu 3ToM oOKkaszanoch, 4TO (U3HYECKHE CBOMCTBA 3TOTO
"HeNmpaBWJILHOTO" TIPUIMOS OKAa3aJIuCh JTOBOJBHO OJM3KMMHU K TPABUIBHOMY IPUIIOIO.
[ToaTOMY 3aBOJICKHE UCTIBITAHUS 3TOT MOPOT HE BCKPBUIA. A KOTJa JABUTATENh padoTal Ha
MIOJIHYIO HAarpy3Ky, B KaKUX-TO CJIy4asX 3TO IIPUBOJMIIO K OTKa3aM. W korna oHM npuiuim
K HaM M cKazaiu. "A MOXHO Jid, He pa3Oupasi ABUTATENb, MOMPOOOBATH OMPEACIUTH?
MBI CKa3zaJii, 4To HeT. Ho moTom, Korja Bce-TaKu Hayajad UHTEPECOBATHCS COCTABOM,
0Ka3aJioCh, YTO B COCTaBE BOT 3TOr0 "HEMPABWJIBHOTO" MPUIIOS MOJIOBUHA Maiagus. A y
najagusl €CTh HU3KOJIEXKAIIME PE30HAHChl B CEUEHWM 3axBaTa HEUTPOHOB, U, B
MPUHLINIE, MOXXHO MONBITATHCA BOT IO Y-KBaHTAM W3 3axBaTa B 3THX pPE30HAHCAaX,
MPOCBETHB HEUTPOHAMH 3TO [0 HACKBO3b, IMOMBITATHCS BOT ATH ACPEKTHHIC BEIIU
Haiitu. Hy, ganeie yxe nomuia texuuka. Oka3anoch, uro naiika secut 300 mr. 3Hauur,
HYkHO 150 Mr nmamianus onpeaenuTb B MHOTOTOHHOW KOHCTPYKIMHU. MBI cpa3y CKa3ajiu:
"Koneuno, 3to HeBo3MOxHO". [loaTomMy Havaiu HWATH MaJeHbKMMH Iaramu. Bor
BbIpE€3aHa 4acTh JIETalld ATOTr0 Ta30TeHepaTopa BECOM MPUMEPHO KUIIOIPAMM, B KOTOPOM
1 maiika caemnana "HempaBuiIbHBIM' nmpumoeM. DTo nopsaka 100-150 mr Ha done 1 kr. U
Mbl 3Ti 100 Mr mpekpacHO BUAMM B TEYEHHE HECKOJbKMX YacoB pabotel Ha MPEH.
Jlanpme OymemM 3Ty METOIMKY pa3BuBaTh. Ho miis 3TOro HYXKHO, YTOOBI yCTaHOBKA
3apaborana. M wamm Ommwxkaiimme mianel mo MPEH - konewHo, 3To ceiyac BOT
3aKOHYUTh BBOJ B JKCIUIyaTallUI0 TOCJIE€ NPUEMKH HOBOW CHCTEMBI OXJAXACHUS U B
TE€YEHUE HECKOJIBKUX JIET IOPaboTaTh CIIOKOMHO, YK€ 0€3 OCTaHOBOK, 0€3 IepepbIBOB HAJl
ATOM 3aJa4el U HaJl APYTMMHU HAyYHBIMU 3aJa4aMHU.

Ouenb MWIOAOTBOPHBIM ObLT ATOT 2018 T. Ha MyTH K pa3pabOTKe KOHIEMIIMH HOBOTO
MCTOYHHMKA HEUTPOHOB B Hallel jgadbopatopuu. beuio 2 pabounx cosemianuu B 2018 r. u
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eme 1 copemanue pabodeii rpynmnsl B camom Hadaie 2019 r. mepen PACno KC. beumn
pa3paboTaHbl M OKOHYATEJIbHO JOBEIEHBI J0 TOr0 dTama, KOrjJa X MOXHO JaBaTh
MPOEKTUPOBIIMKAM, 2 KOHULENIMU HEUTPOHHOIO HCTOYHUKA, KOTOPBIE OTJIMYAOTCS
Pa3HBIM TOILIMBOM, KOTOPOE OYAET MCIOJIb30BaHO, PA3HOH KOMIOHOBKOW M MO-pa3sHOMY
MPEIO0JIaraeTcsi MCIOJIb30BaHUE YCKOPHUTENSI B 3THX YCTaHOBKaX. | W3 KOHILENIUH
BOOOIIle HA JaHHOM JTale He MPEeIoJiaraeT HCIOJb30BaHUE YCKOpPUTENS B KauyecTBE
IpaiiBepa Iyl 3TOM MOJKPUTUUECKON CUCTEMBI, T.€. 3TO OyIEeT UMITYJIbCHBIN PEaKTop, Kak
NBP-2. A 2-pas KOHIENUHUsS — 3TO YHPABISAEMbI YCKOPUTENIEM HCTOYHUK HEUTPOHOB
MOAKPUTHYECKUI. AMOULIIMM — HMETh CPEAHIO IUIOTHOCTh IIOTOKAa Ha YpOBHE
eBpOIEHCKOro McTouHuKa Spolation, koTopslii ceiyac CTPOUTCS, T.C. HA YPOBHE, HE
ke, yeM 10 meiitpon Ha cm?/cex. — cpelHHMil IOTOK, U NMKOBBIA IIOTOK MMETh Ha
MOPSIOK OOJIBINIE MPUMEPHO, WM OoJibllle, YeM Ha mopsaok. bombeme, wem ESS, Ho,
€CTECTBEHHO, [P MEHBIIEH JUINTEIIBHOCTH HUMITYJIbCA, T.4. CPEIHUM ITOTOK COXPAHSIETCS
TaKuM XKe.

bykBanbHO BOT B TOCIEIHHME HEAENIHM NpopaboTaHbl BOMPOCH KOMIIOHOBKH
CHEIMATN3UPOBAHHBIX 3aMeUIUTeNel, U Mpoluia pabdoTa, MpOIIeN psAJl CEMHUHApOB B
Otnene KC, u B KoMmmiekcax CHeKTpOMETpPOB MpOUIEN PsiJi CEMHUHApPOB, B KOTOPBIX
bu3uKK 00CYX)Jan KOHIENIUN TeX HHCTPYMEHTOB, KOTOPBIE MOTYT OBITh MTOCTPOSHBI Ha
TOM HMCTOYHMKE, U BBICKA3bIBAJIU CBOM TPEOOBAHMS K TEM 3aMEIJIUTENIIM U TOJIOBHBIM
YacTsIM HEUTPOHOIPOBOJOB, KOTOPBIE JOKHBI ObITh Ha 3TOM MCTOYHUKE MJisi TOTO,
yTOOBI ATH MHCTPYMEHTHI, TaK CKa3aTh, 3aUrPAJIM B MOJHYIO MoOIlb. B cooTBeTCTBUM C
3TuMH TpeOoBanusMH B OTaene KOMIUIGKCOB CIIEKTPOMETPOB Oblla pa3paboTaHa
KOHIEMIIUS 3TUX 3aMeyinuTened, u ona yxe nepenana B8 HUKUOT. U HUKUDT ceituac
paboTaeT HajJ KOMIIOHOBKOM TaKOro HMCTOYHHMKA, HE TOJOr0, MPOCTO 30HA, U HHUYETO
BOKPYI, @ VYK€ C KOHKPETHBIMU 3aMEIJUTEIsIMH, C KOHKPETHBIMU KaHajlaMu, C
KOHKPETHOM 3aIMTOMN JJIsI BEIBOJIAa HEUTPOHOB. I MBI HajeeMcsi, 9TO TAe-TO K CEHTSAOPIO
ATOr0 ToAa 3TH 2 KOHLENUUU OyAyT MPOBEPEHbI U OOKaTaHbl KOHCTPYKTOPAMH, U MbI
CMOXKE€M TIEpeMTH K JITaly BbIOOpAa KaKOW-TO OTACIbHOM KOHKPETHOW KOHIICTIIIUH.
3Haunt, BCA dTa paboTa ObLIAa MOABITOXKEHA B MpeMIoKeHUH B CTpaTerndecKuid IUiaH
nonrocpounoro pazsutusi OUAM u nanpasnena b.1O. [llapkoBy, Kak pyKOBOAMTEIIO
PaGoueii rpymiibl O cTpaTErHueckoMy MiIaHUPOBAHUIO.

[Tocnenaue cmaiael. CunamMm Hamwmx MonoAbix pedsT u3 Kazaxcrana, KOTOpBIX
OTPOMHOE KOJUYECTBO paboTaeT B MHCTUTYTe U B HelTpoHke Toxe, 3a 2 rojaa mnpu
¢bunancoBoit noanepxkke [lomnomounoro IlpencraButens PecnyOnuku Kazaxcran u 3a
cpenctBa mu3 B3HOca Pecryonmuku Kazaxcran B Anma-Ate Ha peaktope WWR-K Obuta
MOCTpOCHa Y CTaHOBKA HEUTPOHHOU pamuorpaduu. M BOT B KOHIIE IPOIUIOTO Toja ObuH
y’Ke Moy4eHbl 1-Bble dKCIEPUMEHTAJIbHBIE PE3ybTaThl, KOTOPhIE OYEHb MOX0XKH Ha TO,
yto B 2013 1. MBI y cebOst mony4min nociie Beixoaa Ha pektop MBP-2. Toxe Obu1 3aMOK,
TOXe ObLIa ApeIb, BOOIIEM, YTO MO PYKOM Iomnanock, To U cotorpaduponanu. U ceitgac
3Ta YCTAaHOBKA, KOHEYHO, OY/IET MPOJIOKATH )XUTh U PA3BUBATHCSA, M YCIICIIHO PaOOTaTh.
A B 10JA3aroJIOBOK 3TOro cjaija s BBIHEC BOT 3THU CJOBA, MOTOMY YTO MblI MPOBEIU
neperoBopsl B TamkeHTe. Y30eKUCTaH, MBI OYeHBb HAJIEEMCsI, HA TIyTH K BO3BPAIIEHUIO B
OUSAN B xauecTBe HOPMaAJILHON MOJIHONPABHOM CTPaHbI-y4acTHUIBI. MBI, HE JOXHUAASCh
ATOr0, HAYMHaeM HHUMH paboTtaTh. U BOT, B mpuHLIKIIE, CIEAYIOIIEe MECTO, T/Ie TaKas ke
yCTaHOBKa Ha TaKWX K€ MPUHIUINAX CHJIAMHU Y30€KCKUX >K€ CIEelUaJIUCTOB, KOTOpHIE
MPHUEAYT CIoJIa, OyJeT co37aHa U MOCTPOCHA.

Hy u nanpie gqeuraeMcst Ha BOCTOK U IO BpEMEHM HEMHOTIO J1alibllie — 3TO BO BreTHame
TOXeE IJIaHupyeTcs co3aanue HanmonansHoro anepHoro neHtpa ¢ peakropom 10-15 MBT
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C BOJIO-BOJASIHBIM peakTopoM. I KOHEUHO, MBI TOXE FOTOBBI U Oy/IeM IPUHUMAThH y4acTHE
B CO3/IaHUU SKCIIEPUMEHTAIBHBIX YCTAHOBOK Ha 3TOW MaIlluHE.

Heckonpko nudp u3 craructuku. 3Ha4uT, B Jaboparopun 550 yenoBek, U3 HuUx 223 —
Monoxe 40, 103 vemoBeka — u3 crpaH-ydacTHHIl Kpome Poccun. Cpemnamit Bo3pact — 48
net. Bromker storo roma — 28.65 M$, Gosee mMOIOBUHBI — Ha MaTepHalibHBIE CTAThHU.
Janbiie He Oyny nmepeyucisaTh, HayuyHble HapaBlIeHUs — BCE 3TO BBl 3HAETE.

[Myomukamuu. Tema ¢m3uku KC -187 myOmmkanmii (188 — B mpomutom roay). 3
nateHTa, 198 noxianoB Ha KoH(pepeHnusX (a B mponuiom roay 6su1o 132). Bot Bunure, s
rOBOpSI, YTO peakTop He padoTai, 3aTo JIOU MMHUCATU CTaTbU W €3WJIM Ha KOH(pepeHuuu
U JoknaabiBanuchk. [loaToMy MBI BpemMsi HE TpaTWiIM, HE CHUIECIH, CJIOXKA PYKH, a
oTpabaTeiBasin, kak mMoriu. [loarorosnensl auccepranuu. Hy m ganemie nposucraio. B
MIPUHLINIE, IO BCEM OCTaJbHBIM TE€MaM, KOHEYHO, TaM peKkopaHo. M moixHoe yucio BOT
Takoe — 287 myOauKaIuu.

Heckonbko coBemanuii ObUIO MpoBeneHO MO0 B abopaTopuu, JTUOO COBMECTHO C
WHCTUTYTOM, B YaCTHOCTH, MexXAyHapoaHas IIKOJa IO SJAEPHBIM MeETOoJaM B
UCCIIeIOBaHMK OKpYyxkaromiei cpensl u life science. Exxerogmsiii MexayHapOIHbIN
CEeMHHAp 110 B3auMoieicTBUIO HeHTpoHOB ¢ sapamu (INN-26) BriepBbie ObLI IPOBEAEH HE
B JlyOue, a B Kurae, B r. [lluans. OnwiT ycnemusiid. [Tocmotpum, kak Oynet manbmie. B
MPUHLNNE, Mbl JOTOBapHBaeMcCsi Ha PETYJISPHONM OCHOBE TBITAThCA [eJaTh dTU
COBELIAHUS TAKUM BbIE3IHBIMH.

Otmerunu 110 net co mas poxnaeHus 1-Boro gupekrtopa jgadoparopuu .M. ®panka.
bein cemunap 3nmeck y Hac B JlyOHe. Boin BemymieH o4deHb Xxopommit ¢GoToamsOooM, y
MHOTMX M3 Bac OH ecTh. W Obul BbINylleH CcOOpPHUK H30paHHBIX TpyaoB Wibu
MuxaiinoBuua B 2 TOMax.

B camom koHIle roja Mbl PEUIWIN, YTO MBI HPOLEAYPY OTOOpa M OLIEHKH 3asiBOK Ha
kKoHKypchl OMVYC'a Ha TpaHTHI JUIsI MOJIOABIX YYCHBIX U CIICIIHAIUCTOB, OTOOpA 3asiBOK
Ha uMeHHble ctuneHaun @panka u llamupo, koTopsie ecThb y Hac B JabopaTopuu,
mpoBeseM B BUJe KoH(pepeHInu (MO3TOMY MBI MOTPATHIIM JIOCTATOYHO MHOTO BPEMEHH,
MOpsiAKAa TPEX JHEW, Hy, MO MOJIHS, HABEPHOE, B KaXJbI A€Hb, HO TAaKOro MaciuTada),
/1€ MOJIOJBIE JIFOJY BBICTYIIAJIM CO CBOMMH JIOKJIaJaMH, HO HE y IOCKH, @ MBI 3TO CJIeJIalind
B BHJI€ OCTEPHBIX ceccuil. TyT g MpOCTO X0Uy MOAETUTHCS CBOUM OIBITOM, MOXET OBbITh,
KTO-TO TOCYUTAET TMOJE3HBIM U TOXE OyIeT HCIOIbh30BaTh. UNEHBI KOMUCCHUU U BCE
KEJArIINe MPOCTO UMETH BO3MOXKHOCTH 37ech (kak Ha Hamux PAC'ax mocrepsl Bucenn
B COCEJTHEM 3aJie) XOJUTh, CMOTPETh, CIIpAIlINBaTh, OECeA0BaTh, OLICHUBATH [ ce0s1. Hy
Y TIOTOM KIOpU COOUPAOCh, OLIEHUBAIO PE3YJIbTAThl U BBIACIISIIO TPAHTHI.

B camom nauane 2018 r. Beimen npuka3 MuHOOpa3oBaHUsT U HAyKd O Ha3HAYCHUH
crunenauu [Ipesunenta PO mononpiM yueHnsiM U acnupantam. Hy u Bot, B OUAN y Hac
ecth 1 Takoi ctunenauar I[lpesunenta. Ero dammmms XKakeroB Bnagumup JIMuTpueBuy.
Orto Ham Mojoaon corpyaHuk w3 otaena ¢usumku KC. Jlo 31 mekabps 2020 r. o
nuMeHHou ctunenauat [Ipesuaenra.

B camom 3akmtoueHuu s ObI XOTEJN CKa3aTh, YTO BOT B Halleil J1abopaTopuu, KOHEUHO,
OYeHb OOJBIIOE KOJUYECTBO PEATbHO NPHUKIAJAHBIX pabdoT, KOTOpbIE WHOTAA Jaxe
BEIIyTCS Ha JOTOBOPHOUN OCHOBE, MHOT/1a 0€3 JIOrOBOPOB U 0e3 JeHer 0e3 HUKaKuX, HO BCe
PaBHO C SIBHBIM BBIXOJOM Ha KakON-TO MPAaKTUYECKUil pe3ynbTaT. M KOHEYHO, HET
HUKAKOTO KOOpAMHATOpa WJIM OpraHa, KOTOPBI Obl Bce 3TO Aeno koopauHupoBai. Kak
MIPaBUIIO, BCE MOJPa3/ICNICHUs WU TPYNIIBI OTAEIbHBIE ’TUM 3aHUMAIOTCS B OAMHOUKY. U
sto HedpdpekTuBHO. I[lodTOMYy B CBSI3M C BESHUSIMH, TaK CKa3aTh, BETPOB U
oOcyxnaenussMu Ha Hamux nociaenHux HTC  uHHOBaMOHHOTO  Pa3BUTHUS U
dbopmupyromerocss ceidyac DKCIEPTHOTO COBETa MO WHHOBAIMSM s, YECTHO TOBOPS,
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BUJIeN OBl TMOJIE3HBIM B JTA0OPATOPUU CO3MIAaTh TPYIIy, OyKBaabHOl-2, MOXET OBITH, 3
YeJioBeKa, KOTopas lLieJieHanpaBieHHO Obl 3aHMMaJlach peKJIaMON HalIuX BO3MOXKHOCTEN
M METOAUK Cpeau IMOTEHIHUalIbHBIX 3aKa3uukoB (a 93T0, B 1-yio odepens,
MIPOMBIILIEHHOCTb, POU3BOJICTBO) HY U KaK-TO KOOPJIUHUPOBAJIO ObI BCE 3TU BEIIIH.

BBICTVYIINJIA:

P.B. Jlxonoc — Bel 3Haere, 3T0 ropa3no Oombiie OBUIO TPEACTAaBICHO, YeM s
npenanonarai. Ho, ¢ apyroii croponsl, Buktop AHaTOIbEBUY, TAKOE BIIEUATICHUE, YTO
KaKHM-TO JJAOOpaTOPHAM HE YASIIeTCS JOCTAaTOYHO BHUMaHHUA. YK€ TaM HaKaIlJIMBAacTCs
MHOTO 4€ro, 4YTO XOTeJOoCh Obl ToKa3aTh. [loToMy uTO neictBuTenbHO, MHOTO. M Bopuc
HukonaeBuu yBuAen 4To-TO 3/1€Ch JJIs Halled MHHOBAIMOHHOM JAESATEIILHOCTU TOXKE.
Banepuit HukonaeBud, y MeHs Kak-TO paHbIe OBUIO OTJIOKEHO BCETJa B TOJOBE, YTO
JIH® - uccnenoBaHus 10 KOHACHCHPOBAHHBIM cpelaM M sijepHas ¢u3uka. Ceiyac o
yBUJEN eme W Onopu3uKy. DTO BOT TaK CIyYMJIOCH B 3TOM TOAYy, HJIH 3TO YXKe
HaMETHBIIASICI TECHICHIINSA?

B.H. [lIBe1oB — 10 HaMeTUBIIAsICS TEHAEHIIUS, TOTOMY 4TO Y Mapuubl BiaguMupoBHBI
@poHTackeBOM OYEHb JOJTHE W OYEHb yCHelIHble cBsi3u ¢ MHcTuTyTOM OMOpU3NKU
I'py3unckoit AH, AHApOHMKAalIBUIM, M OYEHb MHOTO pPabOT, B KOTOPBIX METObI
aKTHUBAallMOHHOrO0 aHanu3a. Ho BOT A0 cux mop, s Obl ckaszaa, Mbl, Kak Obl, ObUIM Ha
BTOPBIX pOJSAX, T.€. BCE-TaKM AHAIUTHUKA. Mbl NPUMEHSIM AHAIUTHKY IS TeX
UCCJIeIOBaHMM, KOTOphle TaMm Benuch. Celyac Toxke BcE Tak xe. KoHeyHo, Mbl Oynem
CBOM METOJbl IPUMEHSTh, HO Y MEHS €CTh ONIYIeHHE (ITOCKOJIbKY PYKOBOJIUTEIU 3THUX
pabot, Bor MHra 3WMHBKOBCKas, OHA XUMHUK MO OOpa30BaHHIO), YTO KAKOWU-TO, MOXET
ObITh, APYroi acnekT moBepHerca. Ho 3To He Tonbko ceifyac mosiBUIOCH. 51 BOT Xxouy
CKa3aTh, YTO C AHJIPOHUKAIIBWIH, ¢ ['py3ueil Mbl O4eHb JaBHO paboTaeM. DTO JaxKe HE
o6nodusuka, a ckopee OMOTEXHOJIOTHH.

AWM. ManaxoB— S Xo4dy HECKOJBKO CJIOB CKa3aThb 0JIarogapHOCTH pPYKOBOJICTBY
naboparopuu u JuuHo Banepuro Hukonaeuuy, xkak monb3oBarens u MBP-2, u MPEH.
3HaAuUT, AE0 B TOM, YTO MbI Y€ B TEUEHHE JOBOJHHO OOJIBIIOTO CPOKA, HECKOJIBKHUX
JET, BEIEM HCCIEJOBAaHMUS paJWallMOHHBIX CBOMCTB pa3JIMYHBIX CLHUHTUIUIITOPOB H
(GOTONPUEMHUKOB KPEMHHUEBBIX yMHOXHUTENEH uisi anrpediga  ycranoBku CMS,
nanpumep, B CERN'e, xoTopasi crapeer mociie oOJydeHHs, U celdac cTaja BOIPOC O
3aMeHe AJIEMEHTOB ATOW yCTaHOBKHU. M Mbl OYeHb MOAPOOHO U3YUHIIU CBOMCTBA 3TUX BOT
2JIEMEHTOB OJlarojapsi HAIMYMIO TAKOTO IIPEKPACHOTO peakTopa, KOTOPBI y Hac paboTaer
B JIH®. N takke KpoMe€ HEUTPOHHBIX MYYKOB Mbl HCHOJIB30BAJIN 3JIEKTPOMATrHUTHOE
n3nydenue ¢ nomounisio ycraHoBku UPEH. U st paboter Beicoko omeHeHbl B CERN'e.
MaI BBIYCTHIM HECKOJILKO COBMECTHBIX IMyOsnKkanuii, kotopsie B "Nuclear Instruments”,
B YACTHOCTH, OIyOJHMKOBaHBI. [lodToMy si XoTen OBl BOT emie pa3 MmoOJiarogapuTh
naboparopuio, IITaT JabOpaTOpuu, MAUPEKIUI0 M TEeX COTPYIHHUKOB, KOTOpPbHIE
JNEUCTBUTEIBHO HAM B 3TOM JI€JI€ OYEHb CUJIBHO MTOMOTAIM. DTO YHUKAJIbHOE MECTO, TJIE
MBI MOXEM MPOBOAUTH TAKHUE HCCIEHOBAHUSA, W BCSAYECKH, KOHEYHO, HYKHO
MOACP>KUBATH 3Ty JIaOOPATOPUIO U TOMOTaTh.

B.H. IlIBenoB — Cnacu6o, Anekcauap MBanosuu.

P.B. Jlxxonoc — Kopotkuii Bonipoc. S Bot, koraa Ha PAC'ax ciymar, Hy CKaXeM, TO, 4TO

HCIaBHO OBLIO IO KOHIACHCHPOBAHHBIM Cpe€aaM, Y MCHs BCE€raa BO3HHKaAJ BOIIPOC. A4,
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WHTEpPECHO, HO KaK OMpeJelseTcsl, BeIb celyac k€ MHOTO 4Yero MOXKHO HCCIEIOBaTh
(ckaxeMm, Te K€ MarHUTHBIE CBOMCTBA B PAa3HBIX YCIOBUSIX — YBEJIWYEHUS JABICHUS U
Ip.), KaKk OmpeJessieTcss BbIOOp, YTO HCClIeoBaTh — TO Wi Apyroe? EcTh Kakoil-To y Bac
UJICOJIOTUUECKHUI IEHTP, YTO JIM, KaKOEe-TO TaKkoe Hampasisromniee? Mim 3To mukryeTrcs
TEM, KTO BOT BBIXOJHT HA BaC C KAKOW-TO HJICCH?

B.H. IlIsenoB — Her, koHEYHO, OCHOBHAsl JIMHHS WCCIEIOBAaHUNU (HOPMHUPYETCS TEeMHU
UJCOJIOTUYECKUMHU 1IEHTPaMHU, KOTOpbIE€ CYIIECTBYIOT B JlabopaTopuu. ITO HallU
BEIyUIME€ M IJIaBHbIE HAy4YHbIE COTPYAHUKH, PYKOBOIUTEIU CEKTOPOB, TIPYIIII,
pyKoBOOMTENU oOTaena. A, Kak s yKe€ TOBOPWI, I0JIb30BATENIM, KOTOPbIE K HaMm
MPHUE3XKAIOT — 3TO HE JIFOJIH, KOTOPhIe aOCOTIOTHO HaM HEM3BECTHBI M CO CTOPOHBI. Bo-
MEPBBIX, CaMO COOOMIECTBO HE TaK BEJMKO, MO3TOMY, TaK WM HWHauye, JIOJIU
MepPEeCEeKaloTCsl, BCTPEUaloTCsl Ha KOH(PEpEeHIUAX, OYeHb YacTO BO3HHMKAIOT COBMECTHBIE
paboThl. Kak s ckaszan, METOAUK MHOT'O MCIIOJIB3YETCs, S-6 MOXKET OBIT HCIIOJIb30BaHO B 1
U TOH ke paboTe AJisl TOro, YTOObI MOMYUYUTh HauOoJIee Xopolue pe3yiabrarsl. [loaTomy
(daKkTHUeCKH K HaM CloJa MPHUE3k AT JIIOIU, JUIsl KOTOPBIX MOAXOIAT 3TH HWCTOYHHKH,
KOTOpbIE UCOJOTUYECKH M TEeXHUYECKH OJU3KHU AJiA 3TUX uccienoBanuii. Hy, BOT s Obl
TaK CKasall.

B.1O. lllapkoB— VYV Bac Tam OBICTpO NPOMENBKHYJI ClIaifi, Ha KOTOPOM O4YEHb
BIICUATIISIIONAsT [HU(pa TO MOJOAEKHU, IO MMyOJUKAIUsIM, II0 BBICTYIUICHHSM Ha
koH(pepennusax. Ho MHe mokasamoch, 4TO OYE€Hb CKPOMHBIE YHCIIA IO 3alUTaM — 5
KaHAUAATCKUX U | JOKTOpCKasi B 3TOM IOy, U B IIPOIIJIOM IPUMEPHO CTOJIBKO k€. DTO B
Otnene KOHIEHCUPOBAHHBIX CPell, B IPYTUX CKPOMHEH CYIIECTBEHHO.

B.H. IlIBenioB — CornaceH, corjiaceH, aa.

b.1O. [llapkoB — Kakune-uuOyap Mepbl OyayT IPpUMEHSATHCS ?

B.H. [lIBenoB — OHM NPUMEHSIOTCSI TPAKTUYECKU €KETHEBHO.

B.A. MatBeeB — Bbl 3Haere, Bbl JeHCTBUTENBPHO NpaBUIBHO TOBOPUTE, 4YTO 3Ta
nabopatopus JEHCTBUTEIBHO 3aciayKHBaeT Tropa3fo OoJibllle BHUMaHWs, MO KpaWHEH
Mepe, npu Takux BoT oocyxaenusx Ha HTC. U koneuno, nemnas padbprka SKCIEpUMEHTOB
BO MHOTHX HalpaBlieHUsX. T.4. MOXHO TOJBKO MO3/IPABUTh KOJUIEKTUB J1a0OPATOPUU BOT
C TaKHUM PEXHUMOM HWHTCHCHUBHOW pabOTHI, HECMOTPS Ha BCE UCIBITAHUS U CJIOKHOCTH,
yepe3 KOTopble OHM mpouuid. Korga Mbl Ha JUPEKIMM pPacCMaTpUBAEM 3asiBKHU
nabopaTopuid Ha OOKET OYEpPETHOTO T0/a, MBI JICUCTBUTEIIHBHO, OCOOCHHO B MOCJIEIHEE
BpeMs, BCE OOJbIIE CMOTPHM W TMOHUMAaeM, 4YTO J1abopaTopusi 3aciyXKuBaeT OOJbIIe
BHUMAaHUS C TOYKH 3pEHUS] U OIOKETHBIX 00heMOB ()MHAHCUPOBAHUS, HECMOTpPS Ha TO,
YTO OHU BCE€ MPEAYCMOTPEHbI, KOHEYHO, 7-JIeTHUM Iu1aHoM. Ho 371ech ecThb BO3MOXKHOCTH
OTIPENIEICHHOTO Y4YeTa MPHOPUTETOB. MBI BHJIUM, YTO, KOHEUHO, JIa0OpaTopwsi O4YeHb
MOJXOUT, TaK CKa3aTh, CAEPKAaHHO, OHA MIOHUMAET, YTO PECYpPChl OrpaHUYCHHBIE, U OHA
MOATOMY TpeOyeT TO, YTO €l KaKeTcsi BO3MOXKHBIM. HO BHIMMO, B HEKOTOPBIX Belax
HaJI0, HABEPHOE, OKa3aTh JIOMOJIHUTEIBHYIO ITOMOIIb, YTOOBI KAY€CTBO CaMOT'0 PEaKTopa,
BCEX €ro CHUCTEM HE pacTATHBaTh Ha JOJTO€ Bpems s pa3BuTusi. M B T.4., KOHEYHO,
HEOOXOJIMMO, MOXET OBbITh, KaKHe-TO 3all0KUTh CPEACTBA, UTOOBI CO3/1aTh,
CKOHIIEHTPUPOBATh BHHUMAHHE U PECYpPChl Ha CIEKTPOMETPAxX WJMU HECKOJBKHUX, Mapbl
CIIEKTPOMETPOB, HO TaKHUX, KOTOpBIE OBbI, MMyCTh CTOMIH OBl JOPOTO, HO, TEM HE MEHee,
ObLTM OBbI, MOXKET, HA CAaMOM BBICIIIEM YpPOBHE B 3TOH 00JIaCTH, MOTOMY YTO, KOHEYHO,
YUYUTHIBAsA Ty JUHAMHUKY U BO3MOKHOCTH 3aKPBITHS HEUTPOHHBIX MCTOUYHHKOB B EBporie,

20




NOoTPeOHOCTH B HAIlIeM peakTope Oomibimme OyayT Bc€ Bpems. Ho k aToMy BpeMeHHU Halo
UMETh CHEKTPOMETPBl COBCEM HMHOIO YpOBHs, Oosiee BbICOKHE. T.4. Mbl, B NpPHUHIMIIE,
TOTOBBI, HaBEPHOE, NyMaTh, KaK B paMKaX OTIYIIEHHbIX HAM CpPEICTB, B paMKax 7-
JIETHETO IJIaHA, TEM HE MEHee, TaKyl BOT (OPCHPOBAHHYIO MOJACPKKY J1aOOpaTOpHH
OKa3aTh, €CJIM OHA CMOXET 3TO BCE MpaBUIIbHO 00ocHOBaTh. Hy, B 3TOH CBsA3M XOTENOCH
Obl CIIPOCUTH YK€ MPOCTO IO XOAY: Y Bac € 3TUMH (IYKTyallMsIMU MOTOKa KaKOH-TO
IPOrpecc MOXKHO OXKHMIaTh? B moHMMaHuy, o KpaitHei mMepe.

B.H. lIIgenoB — C ¢aykryauusamMu MoimHOCTH. M 3TOT mporpecc OyAeT 3akiaro4arbcs B
TOM, Kak Mbl OyJem pa0oTarh. 3HauuT, ceiyac, BOT HauMHas C MOCJIEIHUX IMKJIOB B
2018 r. (51ByX) M Te HIMKIbI, KOTOpbIE MEpBble ObLTM STHBAPCKUE, BOT CeiYac HAET, MBI
3alKChIBaeM B HAIlIX 0a3bl JaHHBIX, OYKBAJIBHO OLU(POBBIBAEM KaXKIbId UMITYNIbC. BOT 5
UMIIYJbCOB B CEKYHAY — MBI UX IPONUCHIBAEM 10 TOYKaM, OLU(PPOBBIBAEM, CKIIAbIBAEM
U cieauM 3a 3TUMH Qayktyauusamua. M Oynem mponpoinkaTe 3TO jAenaTb. Mbl Oyaem
CTPOUTH MOJAETHU (PU3NYECKUX MPOLIECCOB, KOTOPHIE HAYT B PEAKTOpPE, B TONIKE PEaKkTopa, B
KacceTax, IpH B3aWMOJECHCTBUU BCEW ATOIMl CHCTEMBbI ¢ MOTOKOM HaTpusi. Mel Oynem
npuBiekath cnenranuctoB u3 HUKMOT, moxeT ObITh, U3 IPYTruX UEHTPOB, MOXKET OBITH,
371eCh BOT BO BpeMsi ogHOro u3 obcyxnaenuil. Co3nana PaGodas rpymnma npu ITupeKiuu
naboparopur, KoTopasi OyAeT peryispHO, Mbl JOTOBOPUIIMCH, TIIOCIE KaKJIOTO
peakTOpHOro IUKIa OyAeM coOupaTbcsi, OOCYXKIaTh TEKyIlyr curyanuio. M BOT BO
BpeMsl YK€ TMepBOi BcTpeun AToil PaGodeil rpymnibl BO3HUKIIO MPEIIOKEHUE MPHUBICUYD
CHEIMAIUCTOB MO HEJIMHEHHOM AMHAMMKE, IO TEOPUHU Xa0ca, KOTOPhIE MOMOIJIN ObI HaM,
[0 KpaillHe!l Mepe, ¢ MOoAXoJaMM K 3ToM 3amade. [loTomy 4TO ACHO, 4TO 37€Ch OYEHb
MHOTOKOMITOHEHTHAsl CUCTEMA, OYEHb MHOT'O CTENEHEH CBOOO/IbI, U BOZHUKAIOT KaKUE-TO
BOT PE30HAHCHBIE KOJIEOaHUs, KOTOPHIE, 51 €IlIe pa3 TOBOPIO, OYEHb JAJIEKO OT BCSIKUX TaM
Oe3omacHeIx mpeneiaoB. Ho Mbpl He MoxkeMm ce0e MO3BOJIUTH IPOCTO CMOTPETh H
Ha0II0AaTh, KaK OHU Janblie pacTyT. [loaToMy MBI B caMOM Hayajie XOTHM HMX, KakK Obl,
3acTa0MIIN3UPOBATh, KyIUPOBAaTh U CLIOKOWHO >kUTh. HO y Hac CIIOKOIHO KUTh BCE paBHO
HE IIOJIYYUTCsl, MBI JOJDKHBI 3TO UCCIen0BaTh. [103TOMYy TyT s MOTY TOJIBKO CKa3aTb, YTO
MbI OyZieM caMbIM TIIATEIbHBIM 00pa30M 3a 3TUM HaOJI0/1aTh, UCCIEAOBATh U MbITATHCA
IIOHATH PUYHHY.

N.H. MemikoB — [IpusHatoch, y MeHsI BOIPOC, KOTOPBIN TpeOyeT CeMUHapa WM JICKIIUH,
HO, TEM HE MEHEE, 1 OCMENIOCh MONPOCUTh J1aTh YETKUM U KpaTkuil oTBeT. Hy, MbI BCe
3HaeM, 4YTO B CTpaHE OXHUIAeTca OyM COOpPYKEHHH HMCTOYHHKOB CHHXPOTPOHHOTO
n3iyyenuns [IpesnaeHTckon nporpaMmsl U T.4. M BOT B CBSA3M C 3TUM BOIPOC: a B KAKOU
YacTH, WM B Kakod oOOJacTH MCHOJb30BaHUS HEHUTPOHHBIX MCTOYHUKOB OHU BHE
KOHKypeHIMu? IloCKONbKY €CTh U JONOJHUTEIbHbIE CHUHXPOTPOHHBIE H3ITyUYEHHUS,
HEUTPOHHBIE.

B.H. IlIBernoB — Hudero He MOMEHsUIOCH ¢ CaMOro Hadajia, ¢ PEHTTeHOBCKUX TPYOOK M
MEPBBIX MCTOYHUKOB HEHUTPOHOB. DTO JIEIKHUE AJIEMEHTHI, K KOTOPHIM HEYYBCTBUTEIICH
PEHTIeH, a YyBCTBUTEJIbHbI HEUTPOHBI. ITO BO3MOXKHOCTh M30TOIMMHOTO 3aMEIICHUs IS
JIETKUX 3JIEMEHTOB, & UMEHHO BOJIOPOJ-AedTepuidl. M1 3TO MOBBIIIEHHBIN KOHTPACT IS
Oounonornyeckux oOpasmoB. M 3TO MOXHO cjelaTh Ha HEHTPOHAX M HENb3s CAellaTh Ha
CUHXPOTpPOHE. JTO MarHUTHBIE CBOMCTBA MaTEPHaOB, KOTOPHIE MOXKHO YK€ JieJlaTh Ha
CUHXPOTpPOHE, HO TSHKENO, a Ha HEUTpoHax ropasno jayume. M camoe KiIro4eBOe — 3TO
¢bu3MYeCcKoe OTIMYHME — PEHTTCH BUAHUT IUIOTHOCTh AJICKTPOHHOTO o0Jjlaka, a HEUTPOH
BUAUT siipo. IloaTOMy ecnu Bbl MHTEpeCyeTeCh TOYHBIM MPUJIOKEHHUEM aTOMOB B
KpHUCTaJjie, Bbl JIOJKHBI MHTEPECOBATHCS TOJIOKEHHUEM s/pa B KpHUCTaie. A eciu
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AIIEMEHTHI TSDKENBIE M JJIEKTPOHOB MHOTO, y BaC IUIOTHOCTh 3JEKTPOHHOTO oOjaka |
KOOpAMHATHI Si[pa MOTYT HE COBHaAaTh M paszberarbcs JOBOJBHO CHIBHO. M, Kak
IPaBUJIO, JIFOAM JAENAI0T MU3MEPEHUs Ha CHUHXPOTPOHE, a MOTOM YTOUHSIOLIUE JENIaloT
00s13aTENIbHO HA HEUTPOHAX, €CIIM €CTh JIETKue Aapa. BoT kpaTko Tak.

N.H. MenikoB — Crracu00, 0O4eHb YETKUH U SICHBII OTBET.

CJIYIIAJIN:

HTC OWUSIUN 3acnyman Beictymiienne E.A. KpacaBuna "JlaGopaTopus Paguanuonnou
buonorun", koTopsiii ckaza:

Korma s obcyxnan ¢ PoctucnaBom BrnagumupoBudyem BOT 3TOT JAOKIA[, MBI C HUM
JOTOBOPUIIUCH, YTO 51 HE Oyay, U BOOIIEM-TO, OH TaK U OPUEHTHUPOBAI HAC, YTO 3TO HE
OTYET O JEeATEIHLHOCTH JIa0OPATOPUU 3a MPOIIEAININA TEPHOJ, a PACCMOTPEHHE HEKHX
SpKUX Ppa3pabOTOK, KOTOpbIe OBUIM MPOBEACHBI B MPOILIOM TOMYy, W TO, YTO MBI
IpejuiaraeM B JIOKJIaJl HallleMy F€HepajJbHOMY JUPEKTOpPY BUKTOpPY AHATOJIBEBUUY C TEM,
4TOOBI OOJIee JeTalnbHO Kak-TO O0O3HAYUTh BOT TO, UYTO OYJET O3BYYEHO B JOKIJaje
Buktopom AmnaronbeBuuem. IlosTomy s He Oyny TOBOpPUTH O TE€X HANpaBICHUAX
MCCJIeIOBAHUM, KOTOPBIMH MBI 3aHMMaeMcsl B Haied jgabopatopuu. HampaBnenus stu
XOpOIIO BCEM H3BECTHB. B mpoumwioM roay BCe OHU YKIAAbIBAIUCh B Ty HOBYIO
KOHIIETIIIMIO PaAUallMOHHOIO pPHUCKAa MpPH pealu3alud JJIUTEIbHBIX KOCMHYECKUX
MOJIETOB, YTO Mbl SKCHEPUMEHTAIBHO U JeJaJii Ha HAIIUX YCTAaHOBKAaX, IJIaBHBIM
00pa3oM, yCKOPUTEIbHBIX YCTAaHOBKAX.

BbykBanbHO MOry 0003HaUUTh OCHOBHBIE MOMEHTHI BOT O3THUX HAalpaBICHUM
uccienoBannii. To, 4TOo Kacaercs 1-BOro HampaBlICHHS, CBS3aHO CO CHEIU(PUKON
dbopmupoBanusa nospexaeHuit JJHK, moBpexaeHuil reHeTUUEeCKUX CTPYKTYpP, KOTOpbIE
MOXHO MOJEJIHMPOBATh C HUCIOJIb30BAaHUEM MYYKOB MHOIO03apsIHBIX HOHOB, YTO MbI
YCIICITHO H JenaeM, ucrnoiib3ys yckoputelnb U-400M. Bpl1o HeCKONIBKO YCIICIIHBIX HH-
TaiMOB, M TOJIy4€HBbl MpPEKpacHble pe3ynbTaTbl. YacTb M3 ITUX peE3yJIbTaTOB YKe
noknanpiBaigack. [lo kaxaoMy 3TOMY HalpaBiIE€HUIO MOXHO ObUIO OBl clenaTh OOJIbIION
noknan. Hy, ectectBeHHo, korjaa Obuto ckazaHo PoctucnaBom BragumupoBuuem, 4To B
15-20 MHH. HYXHO YJOXUTBCS IJii TOr0, YTOOBI MPEACTaBUTH BOT YTO-TO HOBOE,
MIPOU3BEJICHHOE B Halllel TabopaTopuu, s MO3JHEE ITOro Oyay KacaThCsl.

To e camoe KacaeTcs paauallMOHHO-TEHETUYECKUX U paJualliOHHO-(PU3NO0IOTHUYEeCKUX
uccinenoBanuil. Sl OMKEH 3/1eCh B CBSI3M C 3TUM CKas3aTh, YTO HAM BCE-TaKH yJalloCh
npoBecTU |-bl JKCIEPUMEHT Ha My4YkKaXx HOHOB kpunToHa (2,5 2B Ha HyKIOH).
NHTtepecHas yacTuna A Hac, IPeXae BCEro, ISl paCCMOTPEHHUSI BOIIPOCA KOCMUYECKOU
paauobuonorun. CrtaThs ceiyac JojkHA BbIMTH. [loydeH yHUKanbHBIA Matepuan o
Pa3BUTUU TMOBPEXKICHUN TE€HETHUYECKHX CTPYKTYp B LleHTpanbHOW HEPBHOU cuCTEME
(LIHC).

MaremaTuyeckoe MOJEIUPOBAHUE. 3/1€Ch TOXKE MOIYUYEH pAl SpKUX pe3yibrartos. U 1
U3 TakuX pe3yJbTaTOB CBSI3aH C MOJCJIMPOBAHUEM C KCIOJIB30BAHHUEM METO]Ia
MOJICKYJIIPHON TUHAMUKHU BIMSHHUS HEKHMX KOMOWHAIIMN MyTanuid Ha paboTy MOHHBIX
kaHaJioB B Heiiponax [[HC.

Hy u pagunanuonHsie nuccaea0BaHUs U aCTPOOMOIOTUYECKHIE UCCIIEIOBAHUS.

Kak s yxe ckazan, s He Oyay HeTaqu3upoBaTh HAIMpaBiCHHUS ITHX pabor, a Oymy
TrOBOPUTh OO0 OJHOM HOBOM HAlleM HAMpaBIIEHUH — OSTO HAaMpaBJIE€HUE CBSA3aHO C
pa3paboOTKO  HOBOIO  METOJla  MOBBIIMICHUS  OWoJornyeckod  3PexkTUBHOCTU
MEJIMIIMHCKOTO My4Yka NpoTOHOB. (Cpa3y OroBOpIOCh, YTO peuYb HUAET HE TOJBKO O
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MPOTOHAX, a BOOOIIEe 00 WCIOJIb30BAHUN MOHU3HPYIOIIUX HU3IYYeHUH B pagHalliOHHON
tepanuu. Hy, MHe, HaBepHOE, HE CTOUT TOBOPUTH BaM, HACKOJIBKO BCE 3TO BaXXHO,
MOTOMY YTO pPaJMALMOHHBII METOJ JIEUCHHUS 3JIOKAYeCTBEHHBIX HOBOOOpa3oBaHUM
MPUMEHSIETCA KpaliHe IMIUPOKO HapsAy C XUPYPrUUECKUMH METOJaMH U METOoAaMu
xumuorepanuu U T.4. Kak mnogoOpaTeecs K 3ToMl mpobieMe, 4YTOOBI IOBBICUTH
ounonornyeckyro 3(G(EKTUBHOCTh MpU OOJIYYEHUH PA3IMYHBIX OMYyXOJIeld, KOTOphIe
COIPOBOXK/IAIOT OHKOJIOTMYECKHEe 3aboneBanHus? 1o mpobiema u3 mpobrem. Hy, s
MIOTIBITAIOCH BOT Step by step 0OBSICHUTB, UTO HAM YAAJIOCh CIENATh.

[Ipexxne Bcero, s XoTen Obl HAaIOMHUTH BaM, KaKWe€ K€ MOBPEXKACHHUS BO3HHKAIOT B
TEHETUYECKUX CTPYKTypax KIETOK, B T.4. U OIYXOJIEBBIX KIIETOK, U MOYEMY 3TO BaXKHO.
Bot BuauTe, 31€Ch NpenCcTaBiICHbl HA ATOM CXE€ME OCHOBHBIE THUIIbI noBpexaeHui JJHK.
DTO KpailHe ynpollleHHasi cXeMa, MOTOMY 4YTO Kaxkbli Tun nospexaenus JHK Bxiatouaer
B ce0s paznuunbie Mogudukanuu u OTHOHUTEBBIX Pa3phIBOB, U [[BYHUTEBBIX Pa3phIBOB,
n lloBpexneHHbIX OCHOBaHMU. [locTatouHO ckasarte, Hanpumep, yTo [loBpexaeHHBIE
OCHOBaHMsI, HAIpUMep THAMHHA, BKIt0YaloT okoiio 30 pasznuuHbix Moaudukanmii. Hy,
9TO K€ KacaeTcsd U OJHOHUTEBBIX Pa3pbIBOB M T.A. T.e. 3TO BecbMa CIIOXKHas KapTHHA,
KOTOpasi BO3HMKAeT NpPH JEWCTBUM HOHU3UPYIOMIMX H3TYYCHUNW HA Pa3IUYHbIC THUIIBI
KUBBIX KIIETOK.

KakoBo ke cooTHomieHrne Bo3HHMKawIMMX noBpexaeHui? Ha 1 J[ByHuTeBOW pas3phiB,
KaKk Hauboee TSOKENbId THUI TOBPEKACHUN, KOTOPBIM MPUBOIUT K THOENIH KIETOK,
MPUXOJUTCS Ha eAuHUIy J103bl OKoJo 10 OpHOHUTEBBIX pa3pbiBOB U okoio 100
[ToBpexaeHHBIX OCHOBaHMil. BOT 371€Ch BBl MOXETE BUAETh, UTO HA CPEAHIOIO JIETAIbHYIO
703y (3TO 1032 B CpeJHEM Ha I'€HOM, Ha KOJIMYECTBO N'€HETHYECKOIro MaTepuala, Koraa
KJIeTKa orudaeT) Bo3HuKaeT 0kojo 40 JIByHUTEBBIX Pa3phIBOB.

Bo3Hukaer Bonpoc — a Helb3s U U3 3TUX (HOPMUPYIOMIUXCS PA3IMYHBIX MOBPEKICHUIN
JHK copmupoBaTs JIByHUTEBBIE pa3pbIBbl, KOTOpPbIE MPUBOJAT KJIETKU K rudenu? BoT
BCA CTpaTerus JIydeBOU Tepanuu 0a3upyeTcs Ha JBYX IVIaBHBIX npuHuunax. [lepsoe — 3to
Koudopmusiii xapaktep o0JydeHUH MHIIEHH. DTO TOHITHO, HE0OXOAMMO OOJIydaTh
JUIIb ONMYyXOJIEBbIE TKAHHW, KOTOpPbIE MPU BBIJACICHUU OINPEEICHHOW HSHEPruu OyayT
NOBPEXJATbCA W PAKOBBIE KIETKM OyAyT morubarb. JTO JOCTUIaeTcs, KaKk B cllydae,
HalpuMep, HCMOJb30BAHUS HWOHUZUPYIOIIUX U3YYEHUU KOPIYCKYISIPHOU MPUPOJIBI,
TEMU OCOOEHHOCTSIMU DSHEproOBBIJCICHUS B BHUAE MNHUKAa bpirra M MaKCUMalbHOTO
BbIJICJICHUS SHEPTHH JIUIIb B 00JydaeMOl MUIIEHHU.

N 2-poit mpuHIMNI KacaeTcs (OPMHUPOBAHUS B KIETOYHBIX CTPYKTypax oOixydaemoun
MUIIEHU JEeTAIbHBIX MOBpeXJIeHUNH. Kakux JeTanbHbBIX MOBpeXACHUN? JIBYHHUTEBBIX
pazpeiBoB JIHK. JI[pyroro Her Huuero.

W no cytu aena, BOT 3TH 2 IPUHIMIA U JIEXKAT B OCHOBE BCEH JIy4eBOl TepaIny.

MpbI npekpacHoO 3HAaeM, YTO MCIOJIb30BAaHUE KOPIYCKYJISAPHBIX M3JIYYEHUM TPUBOIUT K
TOMY, YTO B MaKCHUMaJIbHOM y4acTKe BbljaesieHus sHepruu (muke bparra) moBpexnaercs
HauOoJblIee KOJIMYECTBO KIETOK, BO3HHMKAET HauOOJbllee KOJIUYECTBO J[BYHHTEBBIX
paszpeiBoB JIHK. Jlns woHOB yrieponma, Hampumep, 3T0 B 2-2,5 pasza Oomblie 1o
CpaBHEHUIO ¢ (POTOHHBIM M3Ty4yE€HHUEM. TakK 4YTO KE€ MOXKHO MPUIYyMATh JIJISl TOTO, YTOOBI
TpaHCHOPMHUPOBATH TE MOBPEKICHUS, O KOTOPBIX S TOBOPHUJ, U KOTOpPbIE HE SBIISIFOTCS
JByauteBbiMu paspeiBamu JIHK, chopmupoBars u3 3Tux moBpexiaeHuil J[ByHUTEBBIC
paspeiBel [IHK wu, cnegoBatenbHO, moBBICHTH Ouonorumdeckyro sddexrtuBrocts? EcTh
YHUKAJIbHBIN MpenapaTr, KOTOPHIM Mbl 3aHUMAEMCS JIOJTUE TOJbl, U3y4aeM pa3IMYHbIE
CTOpOHBI 3TOTO Tpemnaparta. HaswsiBaeTcs 3ToT mpenapaT Apabunoszwinuto3uH (Apall,
muTapabuH). OTOT TMpemapar UCHOJb3YeTCs B KIWHHUKE TPU JIEUEHUH OCTPBIX
3a001€BaHUN KPOBETBOPHON CHUCTEMbI, IpPH JIEUEHUHM TaK HAa3bIBAEMBIX OCTPBIX U
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XPOHMYECKHUX JIEUKO30B. T.e. 3TO mpemnapar, KOTOPbIM NPOJAETCA B AlTEKE, €r0 MOKHO
KYIHUTh, U KIIMHULUCTHI €T0 IPUMEHSIOT.

Ha uem e ocHoBaHO neiicTBue 3Toro mpemnapata? Oka3zajnoch, 3TOT Ipemnapar
o6moxupyeT 1 gepMeHT, KOTOPHIA 3ampemaeT MPOX0KIEHUE KIETOK MO0 METaTUYECKOMY
LUKy, T.€. KJEeTKa mepecTtaeT aenutbcsi. Ho y Hero ectb 1 apyras yauBHUTelbHas
CTOpOHA, OHA 3aKJIKOYAeTCs B €ro ... MEXaHWU3M JIECHCTBUS YHHKaJeH. J[eno B TOM, 4TO
3TOT ApaOWHO3WIIIIUTO3UH BKIOYAeT B ceOsi 2 KOMIIOHEHTa — IIUTa3WH, KakK BbI
MIOHMMAETE, OJHO U3 YETHIPEX OCHOBAHWM, U3 KOTOPOrO CTPOUTCS I'e€HTHUEeCKHM kox. M
BMecTO pubo3bl, KoTopas ctpout ¢pparment JJTHK, BkimtoueHna apabuHo3a. Jta apabuHo3a
nenaet 1uTa3uH HekuM ""TposHckum koHem". [Touemy?

Korna mnpoucxonut OnokupoBanue OIHOHUTEBOTO pa3pbiBa, U KIETKa MEpecTaeT
cuHTe3upoBaTh OJHOHUTEBON PAa3pbIB, B KJIETKE MMEIOTCA creruduueckue (GpepMeHTsl,
TaK Has3plBaeMble S| DSHIOHYKJIE€a3bl, KOTOPbIE pPa3BUBAIOT HHUTh, OMNIIO3UTHYIO
OAHOHUTEBOMY pa3pbiBy, U TPAHCPOPMUPYIOT TAKOE MOBPEXKJCHUE B JIETAIbHBIN
JIByruTeBoil paspsiB. [Ipoucxomut ocranoBka cunrte3a JIHK u manphelimee coObiTue,
KOTOpPO€ MPUBOJUT KIETKY K THOeH.

Kaxk sxe HabGmronars J[BynuteBsie pa3psiBbl JJIHK? B mabopaTopun ocBoeH yHHKATbHBIN
METOJl, KOTOPBIN MO3BOJISIET BU3yan3upoBath JByHuteBbie pa3pbiBbl JJHK. OTOoT MeTOn
NEHCTBUTEIBHO YHUKAJICH, IIOTOMY YTO MBI MOXEM HaOI0JaTh HE TOJIHKO KOJIUYECTBO
Bo3HUKamOmUX JIByHuteBbix pa3pbiBoB JIHK, HO W oleHHMBaTh KadyecTBO, CTENEHb
TSOKECTH U CTeNeHb penapadenbHOCTH, KaKk Mbl TOBOpUM. BOT BuaWTe 371€Ch Ha 3TOM
ciaiiie KaxJoW ToukKe, KOTOpas 34ecCh B sApe MO3UIMOHUPYETCS, O3Ta TOUYKa
COOTBETCTBYET BO3HUKHOBEHHUIO /[ByHHTEBOTO paspeiBa JIHK. x MmHOrO. 910 An1po. OTn
JIByHUTEBBIE pa3pbIBbl MOKHO IIOCUUTATh U OLIECHUTh BEPOATHOCTh T'MOEIN KIETOK.

Kakum xe 06pa3zom Mbl MOKEM 3TO YBUIETH? A YBHAETHh 3TO JIOCTATOYHO MPOCTO MPH
UCIOJIb30BAaHUU METOJI0OB UMMYHOIIMTOXUMHUH, KOT/Ia T€ (DEPMEHTHI, KOTOPhIE YYaCTBYIOT
pernapanuy Takoro poJia MOBPEXKACHUMN, HAPABIAIOTCA K MecTy noBpexzacHusd. M ecnu
peIBapuTeIbHO Ha ATH (EepPMEHTHI BBIPAOOTAaHBI aHTUTENA, KOTOPhIE aCCOLIMUPOBAHBI C
(bayopecleHTHBIMH KpPacUTEIsIMU, TO B (IIYOPECHIEHTHOM MHUKPOCKOIE BBl MPEKPACHO
MOJKETE TO YBUIETh U TAKUM 00pa3oM OIIEHUTHh BEPOSTHOCTH rnOenu kieTku. Bot 3mech
Ul TIpUMepa NpUBEJEHA BTOpasi UHTEpECHask KapTHHA, I'/leé KOMIIEHCAIbHO MOHAMH Oopa
00Jy4eHbl 3TU KJIETKH, U, BUAUTE, (POPMHUPYIOTCS TPEKHU U3 ITUX TAKEIbIX J|BYHUTEBBIX
pa3peiBoB [IHK, xoTOpBIE, HY, HEKYIO aHAJOTHIO MOKHO CI€JIaTh, KAK C TEMH SIEPHBIMU
SMYJIbCUSIMH, KOTJla PETUCTPUPYIOTCS MPOXO0KACHUS TAKEIBIX 3APSIKEHHBIX YaCTHULL.

W BOT Ha 3TOM pHCYHKe MpeiCTaBieHbl PE3yJbTaThl MCCIEIOBAHUN MO OOJIYyYEHHUIO
KJIIETOK YEeJIOBEKa TEepaneBTUYECKUM IydkoM mpotoHoB B JIAIL. D10 HOpManbHbIe
yCJIOBUSl. DTO YCJIOBHS, KOT/Ia Mbl BBOAUM TOT MIpemnapar, 0 KOTOpoM st roBopuii. 1 Bbl
MOYKETE BHUAETh, KAK C TEYEHHEM BPEMEHHM YBEJIMYMBAECTCS KOJHUYECTBO JIBYHUTEBBIX
pa3peiBoB JIHK, nocturaer kakoro-to MakCMMaJIbHOTO 3HA4Y€HHUs NpU 4 dacax, U IOTOM,
CIYyCTsI KaKoe-TO BpeMs, MPOUCXOJUT pemnapauusi, U KiIeTKa OCBOOOXKZAeTCsl OT 3TUX
MOBPEKICHUMN U BBIKUBAET.

CoBepuieHHO apyras KapTHHa HaOJII0JaeTcsl, KOT1a BBOAUTCS BOT 3TOT YAUBUTEIbHBIN
npenapar. Bel BuauTe yBeanMueHne KOJIMUECTBA 3TUX MOBPEXKACHUH, Jake GOPMUPYIOTCS
HEKHEe TPEKU INPHU TMPOXOXKIECHUH MPOTOHA dYepe3 CTPYKTypwl siapa. Bcé Oombinee u
Oosblliee Bo3pacTaHue, U K 24 yacam HaOJI0aeTCs OTPOMHOE KOJIMYECTBO J[BYHUTEBBIX
paspeiBoB JIHK, koropoe mnpuBoAuT 3TH kieTku K rubenu. [ns cpaBHeHUs 37eCh
MIpeICTABICHbl MAaTEpPHAIIbl, KOTOPbIE OTPAXKAIOT ACHCTBUE YCKOPEHHBIX HOHOB 0Opa BOT C
TaKUMH QU3HUYECKUMU XapakTepucTrukamMu. Hy 1 4To ke Mbl MOXKEM BHIETh Ha Tpaduxe?
Ha rpaduke Mbl BUIUM yJIHUBHUTENIbHbIE BELU. 3/1€Ch KOJUYECTBO BOT TE€X COOBITH, T.€.
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JIBynureBnix paspeiBoB JHK, u 3necy — Bpems. T.e. 3TO KMHETHKA NOBEICHUS KIIETKH,
KAaK OHa CIPABJISIETCS C STUMU MOBPEXKACHUAMHU. B HOpMaJIbHBIX YCIIOBUAX, BBl BUJUTE,
npoucxoautr 3¢pQexkTuBHas penapanus, KIeTKa OCBOOOXKIaeTcs U BbDKHUBaeT. B
NPUCYTCTBUHM areHTOB HA0JIO/aeTCsl PE3KOE BO3PACTAHUE TMOCTOSTHHOE YBEIWYCHHE STHX
MOBPEXJICHUNA. AHaNOrn4Hasi KapTuHa Ipu Oonbiei goze. Tam 0,6 I'p, 3neck Oonbiie B
2 pasa, HO KapTuHa aOCOJIOTHO OJIMHAKOBASI.

Hy u 9TO k€ MBI BUANUM, €CIIH COTMOCTaBUThH T€ COOBITHS, KOTOPbIE pa3BEpPTHIBAIOTCS B
KJIETKE TIpH OOJyYeHUU MPOTOHAMH 0€3 BCSKOTO BIMSHUS MOIUGMUIIMPYIONIETO areHTa?
DTO 3aBUCUMOCTb, KOTOpas MoJIydaeTcs MpH OOJy4eHUU YCKOPEHHBIMH HOHaMH Oopa.
D10 OoJblIee KONMYECTBO, MMOHSATHO, MOYEMY IIPOUCXOJIUT, HO, TEM HE MEHee,
MPOUCXOANT WUTIOMUHALIUS 3TUX MOBpexaeHui. Y kapTuHa, KoTOpas Habironaercs npu
JeMCTBUU MTPOTOHOB B YCIIOBUSAX BJIMSHUSA ITUX MOIU(DUKATOPOB.

O ueM 3TO TOBOPUT? DTO TOBOPUT O TOM, YTO BJIMSHUE ITHX areHTOB 00eCleynBaeT
60npmyt0 3¢ ()eKTUBHOCT, TpU OOJYyYEHUH NPOTOHAMHU B YCIOBHSX BIUSHUS 3THUX
areHTOB, HEXelM Npu OOIYYeHHH, HalpuMep, YCKOPEHHBIMH HOHaMu 0Oopa, KOTOpbIE
pAAOM JieXaT ¢ MOHAMHU yriaepoja. M MOHATHO, YTO BBIBOJBI MOXHO CII€JaTh OYEHb
JOOOMBITHBIE.

51 6Bl XOTeN MpHBJIEYB Ballle BHUMAHME BOT K 3TOMY MaTepHally, KOTOPBIA OTpaskaeT
BO3HMKHOBEHUE IOBPEKACHUI IPHU NEUCTBUU YCKOPEHHBIX INPOTOHOB B PacHIMPEHHOM
nuke bparra kierok riamoGnacToMbl 4enoBeka. [nmoOmactomMa — 3TO  HACTOIBKO
3JI0KQ4E€CTBEHHAsl OIyXO0JIb, OT KOTOPOH B TEUYEHHE IOJIYroja MOTHOAIOT MAIUEHTHI.
Cyneppe3ucTeHTHbIN BuJ onyxoau. M mosTomy cpazy NpuXoJsAT Ha yM TaKHME€ UMEHa, KaK
XBOPOCTOBCKHUA, HY U T.Jl. ITO UpE3BbIYAITHO BaXKHAs 3a/1a4ya C TE€M, YTOObI TOCMOTPETh,
Kak OyJeT BIMATh 3TOT areHT NpU JACHCTBUM NPOTOHA HA CTOJb ArPECCUBHBIE THIIbI
pakoBBIX KJIETOK. PaboTaer Tak jke, Kak W B MNPEAbIAYLUIMX CIy4dasX. HPOUCXOAUT
MHTEHCHBHAsl pernapanusi B OOBIYHBIX YCJIOBHSAX, M KOTJa BBOAMTCA OJTOT AareHrT,
HaOJIIoAAaeTCsl BO3pAacTaHUE JETAIbHBIX COOBITHH. OTO 3KCHEPUMEHTHI, KOTOPBIE Mbl
Ha3bIBAEM DKCIIEPUMEHTBI HH-BUTPO.

KoneuHo, Haj0 enaTh aHAJIOTUYHBIE ONBITHI Ha J1a00PAaTOPHBIX KUBOTHBIX, UCIIOIb3Ys
OIpeJeIeHHbIe MOJENN U T.J. Mbl Hauanu fenaTh U NPOABUHYJIUCH B 3TOM IIJIAHE YXKE
JOBOJIBHO Janeko. Jla, kcratu, BOT 3TO arpeccuBHas ONyXoJb [JIMOMa, MO3roBas
onyxosb. JT0 0e3 »Toro areHta. Buaurte, BoT Tak ce0s Bener. C 3THUM areHToM —
aHaJIOTM4Hasi KapTuHa. M1 BOT B »KCIEpMMEHTax Ha >KMBOTHBIX. J[e0 B TOM, YTO
BO3HHMKAET OYEHb Ba)kHas MpoOiiemMa: Korja MbITAIOTCS HCIOIb30BaTh KAKUE-TO areHThbI
U1 TOro, 4YTOOBl NPOHUKHYTH B MO3rOBBIE C(ephbl, CYIIECTBYET TaK Ha3bIBaeMbIi
reMOTO3HIe(paTuueckuii O0apbep, KOTOpBIH HE MPOMYCKAaeT M3 KPOBSHOIO pycia B
MO3rOBbI€ TKAHM T€ WJIM HMHBIE areHThl. DTOT areHT, KOTOPbI Mbl IPUMEHSIM 3/1€Ch —
YHUKaJIbHbIA areHT. OH, mokajlyil, €JUHCTBEHHbII B cBoeM poje. OH BEIMKOJIETHO
MPOXOJUT Yepe3 TeMoTodHIedannueckuit 6apsep. M BOT 37ech BBl BUANUTE, KaK MOKHO
BUseTh (popmupoBanue J[BynuteBsix pazpeiBoB JIHK, npocto obnyuenue 6e3 BBeAeHUS
3TOr0 MoauQUKaTopa. ITO — KOHTPOJBHBIA 0Oe3 0OJydeHHs C BBEACHHUEM HTOTO
Moaudukaropa. A 310 — uepe3 yac u 4yepe3 24 yaca. Y JKUBOTHBIX pE3KOE€ BO3pacTaHUE
KOJMYECTBa BOT 3TUX JIETAJIbHBIX MOBpexaAeHui. Unes paboraer. Pabotaet u nH-BUBO.

Hy, kakue >xe mnpeaBapuTelIbHbIE BBIBOJBI MOXXHO CcJejaTh, HaON0Ias BCIO ITY
KapTuHY? Bo-mepBbIX, MpH MCMIOJIB30BAaHUM TAaKOTO poOJa IOAXO0JI0B, TAKOro pojaa
Moaudukaropa Ouongornyeckass 3Q(HEKTUBHOCTh MPOTOHHBIX MYYKOB B PACHIMPEHHOM
nuke bparra mpakTHMuecKku MOJHOCThIO MpUOIMKaeTcss K TeM 3(d@exraM, KOTOpbIe Mbl
HaOMI0aeM TpU JIEHCTBUU YCKOPEHHBIX HOHOB yrieponaa. Hy u cpa3y e 37ech
BO3HHMKAET COOJIa3HUTENbHASI MBICIb O TOM, @ CTOUT JIM CTPOMUT JOpPOTHUE YIJIEPOAHbBIE
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MalIUHBI C COOTBETCTBYIOIIMMH T'aHTPHU U T.J., KOTOPbIE Ha HECKOJIBKO MOPSJIKOB JOPOXKE
IPOTOHHBIX MalIMH? A MOXET ObIThb, YAAaCTCA Pa3BUTh 3TH METOABI? YaacTcs 0OOHTHCH
OoJiee JIETKUMU SIJpaMHU NIPH JIEUEHUH 3JI0Ka4€CTBEHHBIX HOBOOOPA30BAHUN U BHEIPUTH B
MPAKTUKY BOT 3THU BCE BEIIH?

W BTOpOE, TOXKE Ba)KHOE, 0OCTOATENLCTBO. JI€JI0 B TOM, UTO 3TOT areHT BEJIMKOJIECITHO
paboTaeT He TOJIBKO, KOTJa Mbl HCIOJb3yeM IPOTOHHBIE IY4YKH, HO M Y-KBAHTHI.
IIpoTOHHBIX YCKOpHTEJIEM B Hallled CTpaHe — KOT Hamakaa. Kakue TaM nmanblsl Ha
pykax? Hukakux nanplieB HE HaJl0, 37€ch equHUIBI OykBasnbHO. Hy, BB Bce 3Haere T1e.
Hy, Bot celiuac JlumutpoBrpan, 6or gact, 3anyctut, B OOHHHCKe NOoTUXOHeuKy. Hy a mbl,
kak nuonepsl, OUAN, 3neck AOMKHBI pa3BUBaTh 3TH METObl, COBEPILICHCTBYS MOAXOAbI
Mo JieYeHUIo0 — Ouosiormdeckas 3P(HEKTUBHOCTh M T.I. JTO caMm OOT, KaKk TOBOPUTCH,
BeJieN. A y-yCTaHOBOK JJOBOJIBHO MHOI'O B Hallel crpaHe. Ml OHU-TO M HCIIONB3YIOTCA IS
TepameBTUYECKUX 1ened. M BOT BUAUTE 31€Ch — HACKOJIBKO PE3KO BO3pPACTAET
ouonornyeckass 3P(HEKTUBHOCTh Y-KBAaHTOB IO CPABHEHUIO C OOBIYHBIMU YCIIOBUSIMHU,
KOI'/1a BBOJASITCS 3TH IIpENapaThl.

3HAuUUT, HYKHbl Cepbe3Heilline, JeTalbHeWlIMe pa3pabOTKH, CBA3aHHbIE C
ONTUMHU3ALMEd M JO30BBIX HArpy3okK [uisl [AnuMeHTa, U KakuM oOpa3oM Oyzer
B3aMMO/IEHCTBOBATh BOT 3TO YAMBUTEIBHOE CBOMCTBO TAKOI'O areHTa, KOTOpoe paboTaer,
Kak "TpOSTHCKMI KOHB' MPH JICYCHUU PA3TUYHBIX (OPM OHKOJIOTHUECKHX 3a00JICBaHMIA.
Tak 4uro 3mech paboThl OUYeHb MHOro. BaxkHO TO, uTO paboTaeT 3TOT MEXaHW3M M HH-
BUTPO, U NH-BUBO. Yl 3TUM HaZ0 OYEHb CEPbE3HO 3aHUMATHCA.

S noknaneiBan BOT 3TH IEpBble pe3yibTaThl Anekcanapy Muxainosuuy Cepreesy,
npesuseHTy Axagemuu Hayk. OH Bc€ 3TO Aeno OJarociioBus1 U O4eHb Bo3Oyauics. U
MONPOCUI MEHsI BCTPETUTHCS € TVIABHBIM OHKOPAIMOJIOroM akaaemukoMm Kampuneim. A ¢
HUM TOX€E BCTpevalics, moApoOHo obcyxaan Bce 3To Hy u BoT, HaBepHOe, OyaeT Kakas-To
UMHTEepecHass KoJutabopauus C 3THMH CHEIHAIMCTAaMH, MOTOMY 4YTO OHH — HCTHHA B
nocJieTHel MHCTAHIIMK B HAlllel CTpaHe, ¢ TeM, YTOObl Ha MPAKTHKE MPUMEHUTH BOT 3TOT
noaxoA. Ecnum MBI poJBMHEMCS B 3TOM IIJIaHE MPAKTUYECKOI'O MCIOJb30BaHUS, 3TO
OyIeT XOopoIo.

BBICTVYIINJIA:

B.H. IlIBenoB — EBrennii AnekcanapoBud, Ha nocienHeM rpaduke y Bac, BoT Tam, e
3 (HEKTUBHOCTH ... C y-KBaHTaMU. BOT panbiie 4To mocie 8 4acoB MPOUCXOMUT JJIS Y-
kBaHTOB? Tam HeT mocneanent Touku. Emé nanpine Tyga B KOCMOC YXOUT MU Kak?

E.A. KpacaBun — [la. Hy, TO, 4To s mnoka3plBaJl ¢ MNOpoTOHamMu, Tam 24 yaca
¢durypupoBasio. I tam mogpem uper. 3a cyeT 4ero uaeT 3ToT nmoabem? Korma s Bam
HallOMUHAJ O XapakTepe TeX MOBPEKICHUN, KOTOpble BO3HUKAIOT B KIETKE IMpHU
oOnyueHuu, s mepeyucisin 3 rnaBHbBIX: 1-Boe — 3T0 JIByHUTEBbIE pa3pbiBbl, KOTOpPHIE
MPUBOAAT KIETKY K rubenu 3a eguHuIly B 10 pa3 Oomble, OMHOHUTEBBIX pa3pbiBoB. 1
100 — sTo moBpexacHHBbIC OCHOBaHUSA. OHHM TOXKE PENapPUPYIOTCS KICTKOW U MPOXOJAT B
npoliecce Tak Ha3bIBAEMOW OMKCIE3MOHHOM pernapanuu CTaJui0 OJHOHUTEBOTO pa3phiBa,
/i€ OJXBAThIBACT BOT BCS 3Ta MAIIMHEPUs 3TU OJHOHUTEBBIC PAa3phIBBI U TyAa. T.e. 3TO
nubo TUIATO TaM Jaiblie Tae-To Oyner Kakoe-To... Jla, Hamo OyAeT majibiie CMOTpPETh,
KakK TaM Jajibiine OyJeT pa3BUBaThbCs. BOT Mbl 3aHUMaeMcsi BOT 3TUMU JeIaMHu JOBOJIBHO
J0JITO, 5, TIO KpaitHed Mepe, 20 €T, mpexkae 4eM OTKPBUIM BOT 3TO YAMBUTEIBHOE
KaueCTBO YJIHUBUTEIBHOIO BOT 3TOrO Ipemnapara. BoT OH €IMHCTBEHHBIH B CBOEM pOJIE
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paboTaeT, Kak TPOSTHCKUM KOHb, KOra HE TOJIbKO MPOUCXOIUT ocTaHOoBKa cuHTe3a JIHK,
YTO M MCHOJB3YETCS NpPHU JCUCHHH 3JI0KAY€CTBEHHBIX HOBOOOpA30BAHMM KpPOBU, HO U
TpaHchopmalus OAHUX MOBPEXKIEHUN B Apyrue.. M nuntepecHas 3/1ech OTKPhIBAETCS €llle
1 nerans — paboTaeT BOT 3TOT 3D PEKT TOJBKO B MOJIE BO3ACHCTBYIOMIETO U3IIYYCHUS TaM,
rae dopMupyercs cyocTpar Juisl TOTO, YTOOBI ... A 3TO TOJIBKO BO3HHUKAET B TIOJE
BO3JICHCTBYIONIETO M3NIydYeHUs. T.e. paboTaeT yaAuBUTEILHO pUHIUN MuUIIeHHOCTH. C 1
CTOPOHBI, BOT T€ ACIIEKTHI, CBSI3aHHBIE C KOHBAPUAHTHBIM PACHPEIACICHUEM HO03bI, HY.
IUTFOC BOT 3TO BOT. T.e. 37€Ch KaKOW-TO WHTEpecHBbId cuHepru3Mm. Hamo pazOuparbes
JajblIe.

/I.B. HaymoB — ¥V MeHs BOT TOKe BONPOC €CTh. 1IpaBUIBHO 1M S MOHSI, 4TO BOT 3TOT
TPOSIHCKUI KOHb Apaius, Bbl ero XoTuTe A0CTaBiIATh UMEHHO B IOBPEXKIECHHBIE, B
OIlyXO0JIEBbIE KIETKH, YTOObl IMEHHO UX pa3pyllaTh?

E.A. KpacaBun — [la.

JI.B. HaymoB — A cKa)kuTe, a €cTh CIIoco0, Kak rapaHTUPOBATh, YTO OHH OyIyT UMEHHO B
OITYXOJIEBBIE KJIETKU IOCTYIMAaTh, a HE B 3J0POBBIC, KOTOPHIC MPOMOPIMOHAIBEHO TOXKE
OyIyT pa3pymaTbCs?

E.A. KpacaBuH — 3HauMT, 3TOT NpenapaT MOXHO BBOJUTh BHYTpUBEHHO. I oH Oyner
pacmupenensiTbCs IO BCeMy O0O0NydaeMOMY OpraHu3My, KaKk U IOJIOKEHO, Hy, C
OIlpe/IeNICHHBIMU, TaK CKa3aTh, TaM IJe-TO NpenmyiecTsamMu. Hanpumep, pacnpenenenue
€ro OLIEHEHO JIETAJIBbHO B KJIETKaX KPOBETBOPHOW CUCTEMBI, KOCTHBII MO3T U T.[., I/I€ OH
paboTaer, Kak areHT, MNPENATCTBYIOLIMN KJIETOYHOMY BBIJCICHUIO, U OKa3bIBAET
TepaneBTUYECKU 3(¢eKT, Korja BBOJUTCA B OpraHU3M, TJe UMeeTcs Jpyras
JIOKaNu3alus, Kakas-TO OIyXojb, Hampumep, cOIuAHas OMyXOJb I/Ie-TO B Teje WU
LlenTpanbHOl HEpPBHOU cucTeme, OyAeT MOCTymarh Tyda W 3TOT areHT. Ho o Oyzer
BKJIIOYAThCS B PabOTy TOJBKO IOCJIE TOTO, Kak TaM CGHOPMHUPYIOTCS OJHOHHUTEBBIE
paszpeiBel  JIHK wnm  MoauduuupoBaHHBIE OCHOBaHUS, KOTOpble OyIyT SBISTHCS
cyOcTpaToM IJisi TOTO, YTOOBI MPUBOJUTH ATH KJIETKUA K Tubenu. S ckazam, 4To CpemHss
JeTanbHas 7103a — 3TO 71033, IPU KOTOPOIl MOrHOaloT MOMYJSLUUU KIETOK, YMEHbIIAeTCs
ee BBDKMBAaEMOCTh B € pa3. 3aech mnpumepHo 38-40 JIBynuteBbix paspbiBoB JJHK
ABJISIETCSI  YCJIIOBHEM, HEO0OXOAMMBIM M JIOCTaTOYHBIM JJIi TUOENH KIETKH C
BEPOSITHOCTHIO B €JUHUILY.

? — Bot 10, uTO BBI CKa3anM, Kak pa3 Jis Y-KBaHTOB He paboTaer, T.e. apryMeHT Bai, yto
HY)KHO C y-KBaHTaMu 00Jy4aTh, HE pabOTaeT MOCKOJIBbKY Y-KBAHTHI-TO K€ BCIO TKaHb 10
OITYXOJI IIPOILIUBAIOT, T.€. OTKJIA/IbIBAIOT JI03bI.

E.A. KpacaBuH — KoneuHo. /[030Boe pacnpeeneHue npu BO3/1€HCTBUH Y-KBAaHTOB U3 PYK
BOH 1uioxoe. OTroro BemeM peub O mnpoToHax. Hy W Jpyrux KOpHyCKYJISIpPHBIX
u3nydeHusx. Ho uro nenars? Jleno B TOM, YTO MOXHO BCETJa HAaUTH TE JIOKAIU3ALUH U Te
OITyXOJIeBbIe 00pa3zoBaHMs, TAe OyIyT HCIOJIB30BaHBI Y-KBAaHTHI, 4TO U JenaeTcs. Beap
MoJIaBJstoNIee OOJBIIMHCTBO JIYYEBOW TEPardy OCYIIECTBISETCS C HCIOJb30BAHUEM Y-
nymek. T.4. 31ech pedb UIET ..., KOHEYHO, OYJeT MO X0y MPOX0KIAEHUS MydKka (POTOHOB
gyepe3 3/I0pOBbIC TKAaHU TUIOXOE TO3HOE paclpejiesieHhe, HO, TEM HEe MEHee, U B IIeJIOM
MOBBILICHHE OHONOrnuecKkoil 3(p(GEeKTUBHOCTH OyIeT compoBoXAaTbca H  OOMBIINM
TepareBTHYECKUM d3HPEKTOM.
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N.H. Memikos — EBrenunii AnekcanapoBuy, BOIPOC U3 00JIacTU €CTh JIM KU3Hb Ha Mapce,
a TOYHee BOT II0 IPOUCXOXKJIEHHUIO XU3HU. Heckonbko neT Hazan ObuIM Kakue-TO
cHorcunbaTenbHble HOBOCTHU. IIporpecc kakoii-To ecTh B IOHUMaHUH TPOUCXOKACHUS?

E.A. Kpacaus — T.e., Urops Hukonaesuu, Bel y)xe u3 apyroi omnepsl, 1a, 3/1eCh 3aJ1aeTe
BOIpOC?

H.H. MenikoB — /la, na.

E.A. KpacaBun — Hy, emie pazodek chopMyaupyiTe 3TOT CIOKHBIN BOIIPOC.

M.H. MenikoB — Bbl, HACKOJIBLKO 5 IIOMHIO, 3 WK 4 rojaa Hasaj JEIald C UTAIbIHCKHM
YYE€HBIM OOJIBIIION JTOKJIal O MeTeopuTax, koTopelie mpuHocat JJHK-monekynbl u 1.1. OHH
aKTUBUPYIOTCSI B KOCMOCE TIOJ JACHCTBHEM KOCMHUYECKOro wusiydyeHus. W 310
paccMaTpuBaeTcs, Kak 1 U3 UCTOYHUKOB MPOUCXOKICHUS KU3HU Ha 3emMiie. 32 UCTEKIINe
BOT T'OJIbI €CTh B 3TOM TOYKE 3pEHUS KaKHe-TO U3MEHEHHS, HOBOCTH?

E.A. KpacaBun — Ecth, ecth. BOoT OykBaJIbHO MEHbINIE MecsIa Ha3aj MPHE3X al Hall
3amMedaTelbHbIi Apyr W KosutabopaHT mpod. CamamuHa, ¢ KOTOPBIM MBI paboTaeMm, U
npuBe3 MaTepuaibl. 1 Mbl TOATOTOBUIIM OUYEPETHYIO HOBYIO CTaThi0, T€ UIET pedb 00
o0pa3oBaHMM TPU peaTu3aluu Tak Ha3biBaeMoil ¢ocdopemsuuu Gparmenta PHK, rme
MPUCYTCTBYIOT 10 11 Mep dparMeHThl, MpeACTaBIAIONINE, TJIaBHBIM 00pa3oM, aaeHui. U
BOT 3Ta CTaThs OyJeT omyOJuKOBaHA. 3HAYUT, O YeM HJET peub? [leficTBUTEIBHO, KOT/Aa
MPOUCXOMUT OOJydeHHUE MPUMUTUBHOTO XUMHUYECKOTO areHTa (opmanua, KOTOPBIN
HIMPOKO PACIPOCTPAHEH B Pa3IMUHBIX yroikax BceneHHOH, B MPUCYTCTBUU Pa3IMYHOIO
KJIacca METEOPUTHOTO BEIIECTBA, TJIABHBIM 00pPa3oM, JKEJIE3UCTOr0 TUIA METEOPUTOB, U
npu OOJNy4eHUHM KOMHYECKUMH BHUJAMU paguallid, a Mbl OOJydali MPOTOHAMU U
HEKOTOPBIMH  THUIIAMH  TSOKEJNBIX HOHOB  (OPMHUPYETCS  IIUPOYANUIIUN  CIEKTP
npobnoTnueckux coeauHeHuit. Kakux? DTo Bce TUMBI OCHOBaHUM, a UX 4; pa3IU4HbIC
TUMBl aMUHOKHUCJIOT, B TOM 4YHCJI€ M HE3aMEHHUMBIX AaMHUHOKHCIOT; caxapa —
JTU30KCHpH003a M pub03a M JKHPHBIC KHUCIOTHI — MPAKTHYECKH BCE DJIEMEHTHI IS
CTPOMTENIHCTBA KAKUX-TO KUBBIX CUCTEM. M TIPOJIEMOHCTPUPOBAHO TO, YTO (hOpMHUpYETCS
CIIOHTAHHO IIeTOYKa, KOoTopas, coOcTBeHHO, mpexactaBiser u3 cebs PHK. Bompoc
3aKJII0YAETCS B JIPYTOM: KTO PACCTaBWJI U OCMBICIUI BOT Ty IMOCIEI0BATEIBHOCTD
OCHOBAaHHWHM B BHJIE TPHILUIETOB, KOTOpBIC, COOCTBEHHO, M TMPEJCTABISAIOT U3 ce0s
reHeTraeckuit koa? S oObraHO roBopro Canaauna, uro "Padasno, kak 3amedaTesbHO, YTO
y Bac nHukakux npoGnem ¢ Bartukanom tenepp Het! [loTomy uTO sicHO — nu0O ciiydaif,
60 xe nemuypr". OH cMeeTcs U TOBOPHUT, UTO J1a, TeHeph Yy MeHsS HEeT. Bor Takue
pe3yJIbTATHI.

A.U. ManaxoB— Y wmeHs HeOonbimoi kommeHntapuil. Hy, pesynapratoB y EBrenns
AnekcaHJIpoBrUYa U J1a0OpaTOpUM, KOTOPYIO OH BO3TJIABIISIET, OYEHb MHOIO BCSKuUX. U
€CJIM OH CKa3aj, 4TO TOJbKO, BOOIIEM-TO, CaMble MOCIEIHUE HEMHOXKKO PAaCCKaXeT, a
OCTaJlbHO€ Mbl HE ClibllIaIM, KoHeyHOo. Hy, y MeHs B CBSI3M C 3TUM BOT, KakK y
npeacenarens koHpepennuu "bannuHckas oceHp", ecTh Takoe mpemyioxeHue. EBrenunii
AnekcaHaIpoBUY, B OOIIEM-TO, OTKIMKAETCS HA HAIKM MPOCHOBI M B KOHIE banmuHckoin
KOH(pEpEeHIIMU, KaK TPaBUIIO, MBI €ro TMPOCHUM CJeJNaTh OO30pHBIM JOKJIAad IO
pesyabraram. Cnacubo emy Oo0ibIIOE, 3TO OH, Kak mpaBuio, aeiaer. Ho sroro, mue
KaXeTCs, MalloBaTo. B mpomnuioM romy Mbl MPOBOIUIU KOH(PEPEHIMIO, U TaM Mbl
MOMPOCHJIM HECKOJBKO JIOKJIAI0B, HY, TaM MapOyKy CHAeNaid. DTO BBI3BIBAET OOJIBIION
WHTEpeC, HO 3TOro Majio. MHe Kaszaioch, ObUIO OBl MOJIE3HO OYEHb (TaM MPUCYTCTBYET
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MHOTO (PU3UKOB, KOTOpPHIE pabOTAlOT B O0JACTH AHAIUTUYECKOW sAepHOU (PHU3UKU C
TSKEJIBIMM HOHAMM) KaK-TO BOT BCE-TAKH, MOKET ObITh, 0OOJIbIIE IPEJCTABUTh HA 3TOT
CEMMHAp JOKJIAZ0B C T€M, YTOObI Mbl MOIJIM ObI, MOXET OBbITh, JaXKe CIIeNaTh KaKyr-TO
CEKIIUIO CIIELUAJIBHYIO.

E.A. KpacaBun — Cmacu6o, Anekcanap MBanouu. Koneuno, 6e3 mpobiem. IT0 OueHb
HY)KHOE U TNpaBWIbHOE TMOKenaHue. BOoT Ha Te TpaaunuoHHBIE KOH(PEPEHIINH, KOTOPHIE
Bbl opranmsyere B mnamsaTh AuiekcaHapa MuxainoBuya, HAJ0 CAENaTh TaKylo
KoH(pepeHuuto, rae 6pl GUTrypUpoBaIM BOMPOCHl PAIUALMOHHON OWMOJIOTUHU U, TJIABHBIM
o0pa3oM, Te€ BOMNpPOCHI, KOTOpBIE CBSI3aHBl C MPUMEHEHHUEM BBICOKOIHEPTETUUHBIX
TSKENBIX 3apSKEHHBIX YaCTHLL. 3J€Ch U KOCMOC, 3[1€Ch U MPAKTUYECKAss OHKOJIOTUS. DTO
Haj0 OyzmeT clenaTh.

B.A. MatgeeB — Poctucnas BiagumupoBud, s aymaro, 4To, HY, NMPEXKIE BCEro, XOUETCA
nooyiarogapuTh BCEX, KTO BBICTYNUJ ceroAHs no Bameit qoroBopennoctu. U s qymato,
YTO HaBEpPHO, MMEET CMBICJI, B MPHUHLHUIE, MNPOAOJKATh TAaKOro pojia OOCYXKIEHUs
BOXHEUIIUX pPE3yJIbTaTOB, MOTOMY YTO, HaBepHOE, OOCYyXJeHue B KoyuiekTuBe. U B
yactHOocTH, BOT Ha HTC, Bompoca o TOM, 4UTO K€ SBJISIETCA HAa CaMOM JIeJi€ CaMbIMH
BOXHBIMH pe3yJibTaTaMHU, TMOJy4aeMbIMH B Ja0OpaTOpPUSAX — 3TO, KOHEUHO, TO MECTO,
KOTOpOE€ Jy4IIM 00pa3oM Ijis 3TOTO mpeaHazHadyeHo. [loToMy 4To, KOHEUHO, AOKIaj,
Hay4HbI OT4YeT, KOTOpbld Aenaer nupekrop nepen YC winm Ha KIIIT — 310, KOHEYHO,
MOXET OBbITh, TOJBKO JHIIb Majas BBIJEPKKA U3 CaMOr0 BaXXHOTO, TO, YTO
MPEOCTABIAIOT 1abopaTopun. Y MOHATHO, YTO B JE€TaNSAX M B JOKHOM 00BEME BCE ITO
JOJIOKUTh B KOPOTKOM JIOKJIaJIe HEBO3MOXKHO. TeM He MeHee, 3TO OY€Hb BaXKHO HaM BCEM
BMECTE€ U KOJUIEKTUBY, KOTOPBIM Y4acTBYET B ITHUX HCCIIEIOBAHUSIX, IOHUMATh, T/ XKE
MPOUCXOIUT HamboJiee BaXHOE MPOJABMXKEHHE Mo Hayke. [losToMy, MHE Kaxkercs,
00s13aTeIbHO HYXHO OOCYXJaTh TIOJYy4YCHHBIE 3a TOJ pe3ydbTaThl, B OCOOCHHOCTH
BaXHEHIIME U3 HUX. M 3TO MOHATHE, a YTO K€ €CTh BakKHEHIIIee, TOJDKHO (OPMHUPOBATHCS
B T.4. U B KOJUICKTUBE, MPABWILHO MHE KaxeTcs? BoT TyT Bbl kak-To ckaszaiu, 4TO B
MOCJIEIHUE JHU MOJIydaeT JUPEKTOp Marepuaibl. Her, oHM mpuxonasT, MOXKET, U 3a 2
HEJIeJIM MHOTJa, HO TOHUMAETE, )KU3Hb TaKas HACBILIECHHAS, YTO MMOJYy4aeTCsl PEAIbHO yiKe
COCPENOTOYUTHCA AUPEKTOPY HAJ BAXKHEHIIMMU pe3ysibTaTaMU B MOCIEIHUE 2 AHS Mepen
YC, ecau 3Tu 2 1HA €CTh Y HETO, a, Kak MpaBujo, ux HeT. [03ToMy oueHb BaKHO, UTOOBI,
Mpexzae Bcero, GopMUPOBAIOCHh MPABUIBHO 3TO BOT MOHSITHE BaXXKHEHIIUX PE3yJIbTATOB,
TeM Oojee, 4TO KpOME OTYeTa JUPEKTOpa €CTh TOJAOBOW OTUET MHCTUTYTa. MBI JaBHO
TOBOPWJIM O TOM, 4YTO, HY, BO-TIEPBBIX, TOTOBHUTCS KaXKIblii roj OpoIIopka, KoTopas
KJIazieTcsl B MaTepuansl kaxaomy wieny YC, a morom, HaBepHo, KIIII. Ho BooOG1ie, Ml
JTABHO TOBOPUJIM, YTO HY’KHO FOTOBUTH TaKHUE€ TOJIOBBIE OTUYETHI, KOTOPHIE ObI MOTJIU OBITH
U JOJKHBI ObUIM HampaBiiAThcsi B IIpaBUTENbCTBa CTPaH-y4aCTHHI[ M, BO3MOXKHO,
[Ipesnnentam crtpan-ydactHul. IloTomy 4TO 3TO O4YeHb BakHBIM mmiar. Sl mymaro, 4rto,
CKaXX€M, HaM OTCTaBaTh, HampuMep, oT Kyp4aTOBCKOr0O MHCTUTYTA, KOTOPBIA €XKETOJHO
Tako oTueT HampaiseT [IpesuaeHTy cTpaHbl, B NPUHLMIE, YCTynaTh Heab3s. Ham
HY>)KHO TaKXe€ T'OTOBUTb. MBI MOJIydaeM OrpOMHYI0 noanepkky oT IIpaBurtenscTBa
Poccuu, BepHo? U xopomo Obl, 4TOOBI TaM OBLIO OCO3HAHHWE TOTO, YTO ATU JICHBTHU
3aTpadeHbl HE 3PS, YTO JIEHCTBUTEILHO, MBI BHOCUM OOJIBIIION BKJIIA].

Hy, 3apanee npoury u3BUHEHHUS! Y MOMX KOJUIET, YTO MHOTOE U3 TOr0, YTO JIabopaTopuu
Ka)XETCS OYEHb BAa)KHO, HE BCE sl MOT'Y IPEACTAaBUTh B OTYETHOM JIOKJIAJE — 3TO BCErO
JUIIb HECKOJIBKO J1ecATKOB MUHYT. Ho enie pa3 xody Bcex mo0iaarogapurh.
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Tenepsp, Bol BoT ynomsanynu, uro JISIII kak-To BOT He nouwia HaBcTpedy cervac. Ho s
XOTeJ OBl CMATYUTH TO, YTO Celuyac MbI Kak pa3 oOCyXkJaeM, U TO, YTO MPOMU30LLIO Ha
MOCJIETHUX 3aCENaHUAX JIBYX COBMECTHBIX 3acelaHMsaX IBYX IIporpaMMHBIX KOMHUTETOB,
BOT COBCEM HEIABHO, B KOHILE sHBaps. bblia HOBas, NpakTHYECKH, MOPOXKACHA TaKas
CHCTEMa TIIOJIHOTO PAacCMOTPEHHMsS BCETO MHOXKECTBAa OKCIIEPUMEHTOB B o0nacTu
HEUTpUHHON (U3UKH, acTpo(U3UKH, (UMK TEMHOW MaTepuu, T.e. BCEX IPOEKTOB,
KOTOpBIE BBINIONHSIOTCA B paMkax Jsabopatopuu wuMm. xemenoBa. M 53T10 ObuLia
COBEpIIICHHO HEOOBIYHAsI, OOJbINAs U OYeHb CIO0XKHas padora. I qupekrop maboparopun
Banum AnexkcaHapoBUY U €ro KOJUIETH U 3aMECTUTENH Mpoaeiaau 00Jab1Iyi0 padoTy. DT
Obl1a OueHb OoJbIlIas MCUXOJOruYeckas Harpyska. I s B MOJHOM cMbIcie qymaro, YTO
IIPOCTO OHM, IIPOUJSI TAKOE BOT YUCTUIIMIIEC, HEMHOXKKO PELIMIINA MONPOCUTH IOJO0KIATH C
OYEPEAHBIM OTYETOM O BaXXHEUIIMX pe3yibraTax. BoT u BCE.

Crnacu6o BceM 3a Ball BKJIaJ B MOJAIOTOBKY Ba)XHEHIINMX pe3yibTaTOB, MPHUCIAHHBIX
MHE.

P.B. Jlxonoc — Buktop AHaATOJBEBHUY, BOT KOTJa MBI OOCYXJaJIM, HEMHOXKO BbI
oOpaTuiv BHUMaHue Ha | BeIllb, KOTOPOH Yy MEHS B TOJIOBE HE ObLIIO, KOT/Ia s TOTOBHUJICS.
UTto ecTh HEKHMM IUCKPUITAHC MEXIY TEM MOMEHTOM, KOrja, CKakeM, (opMUpyeTCs
OIOJKET Ha CIEIYIONIUHA T'OJ, 3TO OCEHb, HAauajo, KOIJa MTOTH I'ojJia HaydHBIC eIle He
nmoABeeHbl. BoT s Tak aymaro, 4TO BOT TaKoe BOT OOCYXKJEHHE, MOXKET ObITh, OHO U
OyJIeT KaK-TO BIUSATh, CKAKEM, Ha BHECCHHE KOPPEKIIHH.

B.A. MatBeeB — AGCOJIFOTHO BEPHO, TaK U JIOJDKHO OBITh, B MOPSIKE BEIICH.

P.B. Jlxxonoc — Beem Gompmioe cmacu6o. Hy, coBepiieHHO HEBO3MOKHO IMPEICKa3bIBAThH
HPOJIODKUTEIBHOCTD 3aCeJaHu.

[Ipencenarens P.B. Ixxoisoc

VYueHblil ceKpeTapb E.A. Konranona
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