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YBaskaemble KOJLJIErH,

noporue aApy3bs!

aJbpl IPUBETCTBOBATh Bac Ha CTpaHUIAX JKypHa-
Ja «B MUpe HayKW» B CHEIMAJIBHOM BBIIIYCKe, II0-
CBAIIEHHOM 70-JIETUI0 BCEMUPHO H3BECTHOTO
KypuaToBckoro mHCTUTYTa. MBI HoCTapaauch 06b-

ATh HEOO'bATHOE — paccKa3aTh Ha HECKOJbKHUX JleCATKaX
CTpaHMIL O Hallleli UCTOPUHU, TPYJAHOU U MHTEPEeCcHOM, 0 Ha-
VX BeJIMKUX IpeAlleCTBEeHHUKAaX, Hay4yHasa paboTa KOTo-
PBIX cTaJIa IIOABUIOM, IIOTOMY UTO CO3JaJia IIyGUHHEIE 0C-
HOBBI 060POHOCIIOCOGHOCTH Halllell CTpaHBI Ha JI0JITHE Jie-
CATUJIETUSA, COXPAaHUJIA €e He3aBUCHUMOCTb U Jaja CTOJb
MOIIHBIHM CTapT Pa3BUTUIO MHOKECTBA HOBBIX HAY YHBIX Ha-
IpaBJIEHUH, IIKOJI, TEXHOJOTUM, KOTOPBIE 10 CUX IIOP CO-
CTaBJAIOT IOPAOCTDb Halllell 1 MUPOBOM Hayku. EcTh ycTo-
ABIIeeCs BbIpaxkeHue — «(prarMaH COBETCKOM, POCCUUCKOM
HayKw. K HaM OH IPUMEHHUM U B IEPEHOCHOM, U B IPSAMOM
CMBICJIe, IOTOMY YTO MBI BCerja IIJIM BIEPeIH, pa3BUBad
U reHepupys U3 ATOMHOT0 IPOEKTa ATOMHYIO U TEPMOSJEP-
HYIO SHEPreTUKY, aTOMHBIHM JIeJJOKOJBHBIN U IOJBOJAHBIN
¢G0T, ANEepHYI0 MEUIIMHY, CBEPXIIPOBOAUMOCTD, YIIPABJIA-
eMBIU TepMOA/IePHBIN CUHTE3, NH(POPMAIIMOHHBIE 1 KOHBEP-
reHTHBIE TEXHOJIOTUU U MHOI'0€ JIPyTO€, O UYeM Bbl CMOKETE
y3HaTh Ha CTpaHMUIAX 8TOTO BhIIyCcKa. Pasymeercsd, 6bIn
OIIUOKY, IPOCYETHI, HEBOCIIOJTHUMBIE IIOTEPH, IIPEkK/Ie BCe-
ro 4ejoBedeckue. BelIo BpeMs, Korja Kasajaoch, YTO PoC-
CHUMICKOM HayKe HUKOIJa He OIPaBUTHCA OT IIOCJIEACTBUU
3a0BeHUs U JIUXOJIEThs, pPAcTAaCKUBAHUA TEXHUYECKOTO
U UHTeJJeKTyaIbHOTo noTeHnuaaa. Ho ucropus caenana
odyepeaHOH BUTOK — BCE T€YeT, BCe€ MEHsAETCH, II0 CI0BaAM
OTIIa AaTOMHCTHYECKOH TEOPHH APEBHETPEYECKOro HATyP-
dunocoda 'epaknura. 3MEeHUINCH IOTUTUIECKAS CUCTE-
Ma, 5KOHOMUKAa, OOIIecTBO.
PaspuBajlack HoBad Ia-

paaurma Hayk, TEXHO-
JIOTUYECKUI yKIa .

Ilocne moayTo-

pa  JAecATKOB

Pacnenomeis sven guensern | JIET  «pasd6po-
na  uwmara-

HUD, yTpa-

ThI nejeun

U UaealloB
Hala cTpa-
Ha  Hayajla
BO3POMXKAATh-
ca. He cpaay,
HO II0 M€pe pellle-
HUSA CaAMBIX OCTPHBIX,
SKU3HEHHO
npo6jeM  PYyKOBOJCTBO
Poccuu Ha4dajio BO3pOXKAATH
HayKYy.

BaHHBIX

Aupekmop HUL «Kypuyamosckuli

uHcmumym» M.B. Kosasbuyk U 0OT€YECTBEHHYIO

KypuaTroBckuii
UHCTUTYT TaK-
JKe He ofbore
CTOPOHOM IIe-
puoz 6e3Bpeme-
Iepia-
Ha CTapoM

HbA —
JIUCh
IIOTEHNOHAJIE, BBIKN-
BaJI1 KTO KaK MOT, OT-
ACJIbHBIMU Hay4YHBbIMHN
noapasAcJa€HUAMMA, HAIIpaB-

JE€HUAMU, I0J00HO TOMY

Mpe3udeHm HUL «Kypyamosckuli
uHcmumym» E.[1. Beauxos

KaK IIOJIK, BBIXOJSA U3 OKPY-
JKEHMS, JeJUTCA Ha POTHI
U B3BoAbI. Ho HAIlIK cTpaTernyecKuii 3anac U HoTeHIua 6bl-
JIM CTOJIb BEJIMKU, HACTOJIBKO [NIyOGMHHBIE HAy YHbIE TPAAUIIAN
M IIKOJIbI OBLIN 3JI0KE€HBI HAIlIUMU IIPEeAIIeCTBEHHUKAMMU,
4T0 3T0 criacjio KypyaToBCKMIA MHCTUTYT U BBIBEJIO Ha HOBBIN
YPOBEHB Pa3BUTHA.

HaM He TOJBbKO y/1a/10Ch BBIZKUTh, BBIMTU 13 3TOI'0 CJIOMK-
HeMIIero nepuoja ¢ «I0IMyCTUMBIMU IIOTEPAMU», HO U Ha-
4YaTh IPUHIIUIIMAJIbBHO HOBBIM aTan ®u3HU KypuaToBCKOro
uHctuTyTa. Cerogua KypyaToBCKUII MHCTUTYT He y3HATh:
IOCTPOEHBI HOBBIE KOPIIyca, OGHOBJIAETCA JKCIEPUMEH-
TajnpHad 6a3a, BHOBb B J1a60paTOPUHU UJIET ITIOTOK MOJIOIBIX
YYEeHBIX, aCIMPAHTOB. MBI IPOJO/I:KAEM Pa3BUBATh HAIIIN
TpaJAUIMOHHBIE IPUOPUTETHI — AJEPHY IO SQHEPI€TUKY U BCE
CBA3aHHBIE C HEW TexHoyjoruu. Ho Kpome TOro, B pamMKax
HOBOT'O TEXHOJIOTMYECKOI'0 YKJa/Ja, CO3JaHUA HOBBIX IIPU-
POJOIIOJO6GHBIX TEXHOJIOTUHN U CUCTEM IIyTE€M Hay4HO-TeX-
HOJIOTMYEeCKOIf KOHBEPreHIMU MBI BlepBhle B Poccun Hava-
JIM pa3BUBATh HayKy, TEXHOJIOTUH, 9HEPreTUKY OyAyIIero,
OCHOBaHHBIE Ha HAHO-, 610-, HH()O-, KOTHUTUBHBIX U COLU-
orymaHuTtapHbix (HBMKC) Haykax u TexHOJI0TuAX. Brep-
Bble B Poccuu (la 1 B MUpe IOJHBIX aHAJIOI0B HET) MBI CO3-
nanu KypuatoBckuii nentp HBMKC-texHosoruii. 3a Ko-
POTKOE BpeMs HaM y1aaoch chopMUPOBATH 6a3y JJI1 HOBOH
HayKU — UHPPACTPYKTYPHYIO, UJI€0JOIUYECKYI0 U KaJpo-
By1o. PaboraTte B KypuatoBckom HBHMKC-1nieHTpe cTaHO-
BUTCA NPECTUHBIM U IPUBJIEKATEIbHBIM /IJ151 U3BECTHBIX
POCCUUCKHUX U 3apy6eKHBIX YYEHBIX, KOTOpbIe HE MOLyT
CKPBITh CBOET0 YIMBJIEHUA MacIITabaMu U CKOPOCTBIO ITPO-
UCXOJAINX IIEPEMEH BO BPeMs IOCEIIeHUN HaIllero IeH-
Tpa. Hama riiaBHasd 11€J1b Ha CTPaHMUIAX 9TOr0 U3JaHUA CO-
cTodJa B TOM, YTOGHI IOKa3aTh: 06HOBJIEHHBIN KypuaToB-
CKUU MHCTUTYT KUBET aKTHUBHON U MHTEPECHON HAyYHOU
JKU3HBIO, pa3BUBAETCHA, CTPOUT HACTosAIee U Oy AyIiee poc-
CUMCKON HayKu. MBI ITO-TIpeKHEMY BhICTyIIaeM ¢pJjiarMaHOM
POCCHMICKOM HAyKU U C TOPAOCTHI0 HOCUM UM CBOEI'0 BeJIU-
KOI'0O OCHOBATEA. |
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HnHPNPYUINTLH

O mom, umo 8ce 8 Mupe cOCmoum u3 amomo8 — XUMUUECKU HedeaUMBbLX
yacmuy nNpuUpooOHbLX dJleMeHmMo8, — 002a0bl8ANUCD elle OpegHlUe, 00HAKO
NpowU cmoJsiemust, npexcoe uem yueHblmM y0aiocb IKCNepuMeHmMaibHO
noomeepoums uX Cyulecmsosatue

OTKpBITUEM Buiaesreabmom PeHTreHom peHTre-
HOBCKUX Jyueil B 1895 r. u ABieHUs AudpaKknun
PEHTTE€HOBCKOro mu3jaydeHus B 1912 r. Makcom
¢doH Jlays, Banrrepom Ppuapuxom u llayrem
KHUIINMHIOM 4Yejl0BEeK IIPOHMK BHYTPb BEI€CTBa, YBUJE
€ro TPEXMEPHYIO CTPYKTYPY, aTOMbI M MOJIEKyJbI. Ilociie
OoTKpPBEITUA AHpPU Bexkepesiem B 1896 r. ABIeHNA pajguoak-
THUBHOCTH IOCJIefjoBala HACTOoAIlasd Hay4YHas PEBOIIOIMA.
dusuka 3J€MEHTApHBIX 4YacTUll, (PU3HKA YCKOPUTEIIEH,
sAnepHad GU3NKaA ONPEAEIUIN JUIO0 IUBUIN3ANUN B XX B.
OTkpeiTHe B 1938 1. HEMenknMu ydeHbIMA OTTO 'aHOM
u @punem IITpaccMaHOM JeJIeHUA Aep ypaHa ¢ 60IbIINM
BBIXOJIOM SHEPrUHU IIPU 3axBaTe MMM HEHTPOHOB IIOKa3a-
JIO, 9TO IO yAEJIbHOMY 9HEPrOBBIJAECIECHUIO AJEPHOE TOILIMBO
B MUJIJIMOH pa3 ad@eKTuBHEe J1I060ro opraHuydeckoro. Tak
Yy4eHBIE IOHAJU: yPaH MOKET ObITh KaK IEPCHEKTUBHBIM TO-
ITUBOM, TaK U CyIIepB3PhIBYATKOM.

CamMblii MOryUmii UCTOYHUK CU/1bl

IleHETpaapbHOU PUTIypOH B KOMIIJIEKCHOM HM3y4YEHUU PaUO-
aKTUBHOCTU B Poccuu cran Biaragumup BanoBud BepHaa-
CKUU, KOTOPBIH yixe B 1908 1. 7o6MIICA BRIIOYEHUA 3TUX pa-
60T B YMCJIO IPUOPUTETHBIX TEM aKaJeMuHn Hayk. B 1922 r.
II0 MHAULMATHUBE M II0J pyKoBoacTBoM B.l. BepHaackoro
6b11 co3aH ['ocyapcTBEeHHBIN pagueBelii UHCTUTYT (CPU),
Ky/Jia BOIIJIA BCE MMEBIIHECA K TOMy BpeMeHU B [leTporpaze
PaAMOIOTUYECKUE YUPEHKACHUA.

B 1930-x IT. IIeJbId pAJ, COBETCKUX HMHCTUTYTOB [I0-
6MINCh 3HAYUTEIbHBIX PE3yJbTATOB B U3YyYEHHUU pPEAK-
VU JIeJIEHUS ypaHa U IIePCIeKTUB UCIIOJIb30BAHUSA BHY-
TpUALEPHOU dHepruu: PU3UKO-TEXHUYECKUU UHCTUTYT
BO riiaBe c axkageMuxoM A.®D. Modpde, UHCTUTYT XUMU-
YecKol (u3MKHU, BoarjiaBisgeMblli monoasiMm H.H. Ceme-
HOBBIM, PasineBBII MHCTUTYT II0/] PYKOBOJACTBOM aKaje-
muka B.T. Xmonuna, ®PMAH c C.11. BaBuI0oBBEIM BO IIaBe,
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B XappkoBe — X®DTU c aaepHbIMU JabopaTopusaMUu
K.[. CunenpHukoBa, A.K. Banprepa u A.W. JleinmyHCKOTO.

Hayuynaa mkona A.®D. Modbde — ABI€HUE yHHUKAIbHOE
B COBETCKOH, JIa 1 MUPOBOM Hayke. Cpey ero 3HaMeHUTBIX
BIIOCJI€ICTBUM YYEHUKOB ObLI U Mojofoi Mrope Bacumibe-
Bu4 Kypuatos, koTopbiii nmpuiies B JIOTH B 1925 r. B nagane
1930-x rT. 371€Ch 6BLIa cO3jaHa «0cobasi IpyIIia 1o AApy», KO-
TOpPYIO 3aTeM IIpeobpas3oBaIn B OTAEI AAEePHOU GUBUKU, PY-
KOBOJAUTEJIEeM KoToporo ctaja Uropbs BacuibeBuu. B 1937 1.
B PagueBoMm mHcTutyTe JI.B. MBIcOBCcKUM U U.B. Kypuato-
BBIM OBIJI 3aIlyIeH NepBbIi B EBpolle IIUKJIOTPOH, TaM XKe
B 1940 r. K.A. Ilerp:xakoM u I'H. ®1epoBbIM GBIJIO OTKPBITO
fAIBJIEHHUE CIIOHTAHHOTIO JleJIeHUs ypaHa. Bo BTOpoii I1oJIoBUHE
1930-x rr. B JIOTU Hauanu pa3pabaTeiBaTh U CTPOUTH 6OIb-
0¥ HUKI0TPoH HA 10 MaB, Ho HayaBIIasgcd BOMTHA OCTAHO-
BUJIA 9TU PaGOTHI.

«Hedaneko mo 8pems, ko20a uenosex
noJtlyuum 8 c8ou pyKu amomHYH
3Hep2UI0, MAaKoil UCMOUHUK CU,
KOmMopblil 0acm emy 803MONCHOCMb
CMpoumMs C8010 HCU3Hb, KAK OH
3axouem... Cymeem Jiu uesosex
80CN0J1b308AMbCA IMOIL CUNOLL,
Hanpasums ee Ha 006po, a He

Ha camoyHuumoxicerue? /[opoc au oH

00 YMEeHUS UCNOJ1b308AMb MY CUILY,
Komopas HeusbexncHo 001cHA 0amb
emMy HayKa?»

Braoumup Meanosuu BepHadckuil, 1922 e.

CeKkpeTHadA 3anucka

30 urona 1940 r. B Akagemuu Hayk CCCP 6bL1a cospaHa
ypaHoBas KOMUCCHUSA NOJ IpeacenareabcTBoM B.IN Xitonu-
Ha c akagemukamu B.W. Bepnajackum u A.®. Nodde B kage-
CcTBe ero 3amectuteseli. Cpeau ee 4jJeHOB ObLIM aKaJdeMU-
ku I1.JI. Kamnnia u A.E. ®epcman, a taksxke M.B. Kypuartos,
10.B. XapuToH u Ap. Ho HavaaoMm cOBETCKOro aTOMHOTO IIPO-
€KTa IPUHATO cHUTaTh 28 ceHTAOPA 1942 r., korga [ocymap-
CTBEHHBIU KoMUTeT o60opoHbl (TOKO) mpusHaa HeoOXoau-
MBIM BO30OHOBUTH IIpEpPBAHHBIE HAYaJIOM BOUHBI «PabOTHI
TI0 IICCJIEIOBAHUIO BO3MOYKHOCTH OBJIAZIEHUSA BHYTPHUALEP-
HOWY sHepruei». Yepea cemb jieT — 29 aBrycra 1949 r. — 6bL1a
YCIEIIHO UCIbITaHa IIepBas COBETCKasA aToMHasA 6oMba.

3a 3TU ceMb JIET OBLIO CAeIaHO HEBO3MOKHOE. To, 4TO I103-
JK€ CTAJIO JIET€H/I0U, KaK M JIIOH, KOTOPBIE 3Ty JIETreH/Iy CO3-
naBaiau. Ho BepHeMcA kK caMOMy HadaJly COBETCKOI'O aTOM-
HOTO IIPOEKTA.

IIpesxae Bcero Hafo ObLIO MOO6PATH HAYYHOTO PYKOBOM-
Tessd npoekTa. Mopde HacTamBal Ha Ha3HAYeHUH 39-TIeTHe-
ro KypuaToBa — B HeM OH ObL1 yBepeH. 1 He omubcesa. B ok-
Ts6pe 1942 r. Urops KypuaToB ObL1 BhI3BaH B MOCKBY A1

0 M3 BocnomuHaHuit MiBaHa /lapuHa, 60/1blue 40 1eT Npo-
paboTaBLuero B OTae/e AgepHbIX PpeakTopoB MHCTUTYTa
aTomHoi 3Hepruu (MA3): «/15 pa3mMeLLLeHWA CBOEro CeKPEeTHO-
ro 3aBeseHunA KypyaToB BbIOpas yHacTOK 3eM/IM MeX Ay Moa-
MOCKOBHbIMM Ce/1amu XOopoLleBbiM U LLLyK1HbIM, 4TO B paiioHe
MokpoBsckoro-CrpeluHesa. Cpean 60/1bWOro KapTope/IbHOro
no/iA niouazbto 60/1ee 100 reKkTapoB CTOA/I0 HECKO/IbKO 3/.a-
HWI BCECOIO3HOr0 MHCTUTYTA SKCMEPUMEHTA/IbHOW MeANLIMHBI.
B 04HOM 13 HMX, 60/1bLLIOM TPEX3Ta*KHOM KOpryce, pa3mMecTu-
/INCb NepBble Hay4Hble COTPYAHUKMU 1abopaTopum. B Hem oHu
roHa4asy 1 }u/au, B TOM Ynuc/ie KypyaToB ¢ cynpyroiu, 1 paboTta-
/M. TIOCTEeNEHHO CKAaAbIBA/ICA KOA/NEKTUB».

03HAKOMJIEHUA C MaTepuaJlaMH pa3BeJKHU. B cBoeil nepBoi
3aIlMCKe II0 aIpobiieMe ypaHa KaK roCyJapCTBEHHOM IIPo-
rpaMme» (0T 27 Hoa6psa 1942 r.), afpecoBaHHOMU 3aMECTUTEIIO
npeacenarens KO CCCP B.M. Mosi0oTOBY, Y4€HBIA rOBOPUJI
o HaimreM orctaBaHuM oT AHTINU u CIIIA u, Kak cieJacTBUE,
0 HEOOXOAMMOCTHU «IIUPOKO pasdBepHyTb B CCCP pa6oTsl
o npob6iaeMe ypaHar. [ocyaapCTBEHHBIH KOMHUTET 060pO-
Hbl CCCP npunsax nocraHoBiaeHue Ne 2872 ot 11 ¢peBpansa
1943 r., B KOTOpOM OBLIIM ChOPMYIUPOBAHBI 3aJa4YHU I10 PeIlIe-
HUIO YPAHOBOH IIPO6IeMbl — pa3paboTKe U CO3JaHUIO fAIep-
HOTO OPYy’KHUsA B HAIlled cTpaHe. PyKoBoguTeneM aTOMHOIO
IIpOEKTa OT IPaBUTEJbCTBA ObII HaszHadeH B.M. MoJoToB,
KOTOPOI'O CIIyCTsI HEMOJHBIX ABa roga cmeHun JIII. Bepus.
OTBETCTBEHHBIM 3a CO3JJaHHUE YPaHOBOU 60MOBI cTas ropb
BacunpeBuu KypuaTos. 12 anpena 1943 r. BUulie-ipe3uieHT
Axranemun Hayk CCCP akazeMuk A.A. BalikoB nogmnucal pac-
HOPSAMKEHNEe O CO3JaHUU Mo pykoBoacTBoM U.B. KypyaToBa
Jla6opaTopuu Ne 2 — Gyayiero KypuyaToBCKOro MHCTUTYTA.

[leno rocyaapCcTBeHHOM BaXKHOCTU
Camble 1epBble pa60ThI COBETCKOT0 aTOMHOI'0 IIPOEKTA Hada-
JINCh B HECKOIBKMX KOMHaTax CelCMOIOrn4eCKOro MHCTUTY-
Ta AH CCCP B [Iei:xeBcKOM nepeyike. I1o mepe pacimupenus
paboT BCTAJI BOIIPOC O HOBOM MECTE JJIs1 JIaGOpaTOPUU.
KypuaToBy 6blIM HpeAoCTaBJIEHbl IIUPOKHE ITOJTHOMO-
YU 110 IPUBJIEYEHUI0O HEOOXOAUMBIX €My HHCTUTYTOB,
KOHCTPYKTOPCKUX OIOPO U 3aBOJIOB, OT3bIBY CIEIHAJIU-
cToB u3 gercrTByrome apmun. 10.6. XaputoHn, fA.B. 3easb-
noBud, ['H. ®nepos, U.K. Kukoun, A.. AnuxaHOB — UM
MPEICTOANIO0 KOHKYPUPOBATh C JIy4IIUMU GU3NKAMU MHUPa,
cobpaHHbIMU B CIIIA ginsa pa6oTel HajJ MaHX3TTEHCKUM
npoexkToM. CoBeTckuil Cor03, 3HAa4YUTEIbHAS YaCTh €BPO-
MEeMCKON YacTH KOTOPOro OblIa OKKYIIMPOBaHA, B 9TO Bpe-
Ms OTJaBaJjl BCE CUJBI M CPEJACTBA, HECHA THAMKEJbIE IIOTE-
pu, Ha @ppoHTax Besmkoit OTeuyecTBeHHOM BOMHBI. K KOH-
ny 1944 r. B JJabopatopuu Nt 2 o6I11€e YHCJIO COTPYAHUKOB,
BKJIIOYAd YYEHBIX, Ja60pPaHTOB, BOAUTEJEH aBTOMAIIUH
M KoYerapa, CoOCTaBJIsJIo 0KoJio 100 yeloBeK.

Bonpoc Bbi6opa

IMonyduThs U3 ypaHa AAEPHYIO0 B3PbIBYATKY MOMKHO OBIJIO
an6o B pe3ynbTaTe BbIIEJIEHHUS HU30ToIla ypaHa-235, 1u6o
IIyTeM HapaboTKU B CIENUAJIBHBIX SAJEPHBIX PeaKTopax
He CYIIIeCTBYIOIIEro B IPUPOe INIyTOHUA. Hu ToM, HU ApYy-
roi TexHosioruu B CCCP He ObLIIO, X IIPEJACTOAIO CO3aTh
u orpaboraTh. UYTo KacaeTcd AJE€PHOr0 peaKTopa, OH MOI

B Mupe Hayku: cmenssinyck 2013 | www.scientificrussia.ru 7



NCTOPUA

HAYYHbIE PABOTbl B IABOPATOPUU N2 2
PA3BUBA/INCb MO C/IEAYIOLLIUM
HAMNPAB/IEHUAM:

v/ co3gaHue AAepHOro peakTopa Ha eCTeCTBEHHOM ypaHe
1 06b1uHOM Boge (I.H. ®repos, B.A. [laBugeHKo);

v/ CO3paHMe AAEPHOro PeakTopa Ha eCTECTBEHHOM ypaHe
u rpadure (MU.B. Kypyartos, U.C. MaHactok);

v/ Co3gaHue AAEepHOro peakTopa Ha eCTeCTBEHHOM ypaHe
u TAxenoi Boge (A.M. AnmxaHos, C.A. HUKUTUH);

V' cosganue yurnotpoHa (U.B. Kypyatos, /.M. HemeHoB);

v/ pasge/ieHne n30Tornos ectecTBeHHoro ypana (U.K. KukouH,
/.A. ApUMMOBUY);

v/ pasBUTHE XMMMWM TPAHCYPAHOBbIX 3/1€MEHTOB
U ee npakTuyeckoe ncnosb3osaxue (b.B. KypyaTos);

v’ dU3MYECKMe UCC/Ie40BaHMA, HANPaB/IEHHbIE HA CO3AaHNe
YPaHOBOW NPOMBILL/IEHHOCTU MO BbIMYCKY ONTUMa/IbHbIX TB3/1
417 AifepHbIX peaktopos (U.B. Kypuatos, M.C. MaHaciok);

v’ OU3UKO-XMMUYECKME UCC/Ie40BaHMA, HaNpaB/eHHble
Ha CO3/,aHMe NPOMBbILL/IEHHOCTM MO BbIMYCKY ONTUMA/IbHbIX
rpaduTOBbIX 6/10KOB /15 AAEPHBIX PEaKTOPOB
(M.B. Rypuartos, WU.C. MaHactok, H.®. Mpasatok, B.B. FoH4apoB);

v OU3UKO-XMMUYECKME UCC/Ie0BaHMA, HANpPaB/eHHble
Ha CO3/,aHMe NPOMbILL/IEHHOCTM A/ OAYHEHUA TAXEN0M
BOAbl A/ AAEPHbIX peakTopos (A.M. AiMxaHos,

P./1. Cepatok, .M. CamoitnioBuy, M.U. KopHdenba);

v’ uU3MepeHue AAEPHbIX KOHCTAHT M HEUTPOHHAA GpU3MKa

(MN.E. CnuBak, U.C. MaHactok, C.A. BapaHos, M. M. MeB3Hep).

OBITH CTPA(@UTOBBIM WM C TAMKEIOBOAHBIM 3aMeIJIUTe-
sieM. IIpou3BOACTBO TAMKEION BOJBI — IIPOLIECC YpE3BhIYali-
HO SHEPrOeMKHH, a II0JIyYeHHE PEAKTOPHOI'O0 CBEPXYUCTOrO
rpadura — o4eHb TPYJAOEeMKoe feyto. AkageMuk A.M. Anuxa-
HOB, HAYaJIbHUK TemIoTeXHNYeCKON J1ab0opaTOpUH, HACTau-
BaJl Ha TAXKEJ0BOAHOM peaKkTope. KypyaToB s#e cuuTas mo-
JAPYroMy U AOOUJICA TOr0, YTO BAPUAHT C ypaH-TPadUTOBBIM
KOTJIOM IIPUHSIN 32 OCHOBHOM.

B Jla6opaTopuu Ne2 pasBuUBajIl U HECKOJHBKO METOJIOB
pasjeeHus N30TOI0B ypaHa: ra3oandy3noHHbINA, TEPMO-
T Py3NOHHBIA U 9JIEKTPOMAaTrHUTHBINA.

Yixe B 1944 r. B JlabopaTopuu No 2 ObLI IIOCTPOEH U BBE-
JIeH B IeiCTBHE IIUKJIOTPOH, IO3BOJIUBIINY, o6aydas HeN-
TPOHAMU YpaH, HAKOIIUTh NHANKATOPHBIE KOJIUYeCTBA IIy-
TOHMSA — OCHOBHOI'O MeTaJljIa AJA AAepHOro 3apana. B Ha-
gajne 1946 r. B Jla6opatopuu Ne2 chopMHPOBAIUCh TPU
otxena. B dagauu otaena «K» mox pykoBoactBoMm U.B. Kyp-
YyaToBa BXOAMJIU pa3paboTKa MPOMBIIIIEHHOIO IIPOU3BO/-
CcTBa IUIyTOHHA Ha ypaH-TPadUTOBOM KOTIE, AAEPHO-(PU-
3WYECKHE HCCJIENOBAHUA U N3MEPEHUH I 60MO, a TaKKe
BasKHEMIIIMe BOIIPOCH! paIMOXUMUHU, IIPEH/IE BCETO 110 BbIJIE-
JaeHuIo mirytoHusa. Otaen «/» mox pykoBoactBoM UK. Kukou-
Ha 3aHUMaJcA co3gaHueM AUdy3noHHOTO0 3aBoja I 060-
rameHus ypasHa 10 90% usoTonoM ypaHa-235, oTAes «A» IIof,
pykoBozcTBOoM JI.A. AprimMoBHUYa ABUTAJICA K TOU Ke IIEJIH,
paspabarbpiBas dJeKTpoMarHuTHble ycTaHoBKHU. U.K. Ku-
KouH U JI.A. ApriuMoBUY ObIIM Ha3HAYEHBI 3aMECTUTEIAMU
N.B. Kypuarosa.

B J1IeCHBIX MELIEPCKUX Kpadx, B MaJe€HbBKOM ropoake Ca-
poBe B 1946 r. padamecTHJICA cCaMbli CEKpeTHBIHN puinai Jla-
6opatopuu Ne 2 — KB-11. TaM rmog, pyKOBOACTBOM OyAYyIIETO
axazgemuka IOnua BopucoBunya XapuToHa paspabaTsiBaan
KOHCTPYKIIUIO aTOMHOM 60MOGHI. [To3:xke y JlaGopaTopuu Ne 2
BO3HUKJIO eile ABa duiauana: I'TJI — 'maporexHudeckasa
snabopartopusa B [ly6He, pykoBoguMasa M.I. MeniepaKoBBIM,
u PTJI — PapuorexHudeckas 1abopaTopus B MocKkBe BO Ijla-
Be ¢ A.JI. MuH1IEM. Yepes HECKOJIBKO JIET KK AbIM 13 puIma-
JIOB CTaJI CAMOCTOSITEIbHBIM BBICOKOKJIACCHBIM HAyYHO-UC-
CJI€J0BATEJIbCKUM 3aBE/ICHUEM.

Tpu, ABa, 0AVH, HO/Ib, MYCK!

B ampene 1945 r. KypuatoB goknajasiBaeT CTAJIUHYy Y€ThI-
pe INIaBHBIE 3aJa4d: ypaH-TpadUTOBBIA KoTeld, AudPy3u-
OHHBIN 3aBOJ JJIA HapaboTKHW ypaHa-235, ImosydeHne TA-
JKeJIOU BOJBI [J18 ypaH-TAMKEIOBOAHOIO KOTJIa 1, HaKOHeI],
KOHCTpyUpoBaHUe 60MOBI. [IoNroKAaHHOE OKOHYAaHUE BOM-
HbI ¢ ['epMmanuei mo3ponyio CCCP akTUBU3UPOBATH PA6OTHI

1943 .

1960 T.

1970-€ IT. 1991T.

Pa3BuTME aTOMHOM 3HEpreTuku, paspa-
60TKa M BBOZ B 3KCM/1yaTalMIO KaHa/IbHbIX
ypaH-rpaduToBbIX peakTopoB PEMK
1 BOA0-BOAAHbIX peakTopos BB3P

Co3zgaxue
/labopaTtopuu
N22 Akagemun

Hayk CCCP

[pucsoeHune nme-
HU U.B. KypyaToBa
UHCTUTYTY
aTOMHOW 3Heprum

YKka3 npe3sungeHTta PP o cos-
AaHnn POCCUIACKOro Hay4YHo-
ro ueHTpa «Kyp4aTtoBckuit
UHCTUTYT»

] s 7 ]

& =0 Tt !

1950-€rT. 1960-erT.
3anycK nepBoii B M1pe aTOMHOM 3/1eK- PasBepTbiBaHune paboT B 06/1acTH
TPOCTaHUMK, CO34aH1e NepBoro B MMpe ynpaB/iIAeMOro TepMOAAEPHOro
ATOMHOIO /18/10K0/1a «/IeHUH», TepBOM CMHTe3a, Co3/aHune NepBoro
B CCCP ATl/1 «/lIeHUHCKMI KOMCOMO/1» B MUpE TOKaMakKa

1980-erT.
Pa3BuTune uHGopmMaLmoH-
HbIX TEXHO/I0T UM, CO34aHue
OCHOB MHTEPHET-TeXHO/10r Ui
B Poccum

1940-erT.
PaspaboTtka
1 co3gaHue
aTOMHOro
opyXus

8 www.scientificrussia.ru | B mupe Hayku: cnenBsinyck 2013



NCTOPUA

110 ypaHOBOMY IPOEKTy. AToMHasA 6oM6apAUpOBKa aMEepU-
KaHIIAMH AIOHCKUX TOpoAoB B aBrycte 1945 r. eme 6oiee
ycKopmiIa TeMIIbI paboThl. Beln co3maH CIEIIKOMHUTET IO
npeaceaaTe]bCTBOM bepuu, KOTopoMy MoguyuHAIoCH Ilep-
Boe TiiaBHoe ynpasieHue npu Cosere Munuctpos CCCP
(IITY) Bo ritaBe ¢ B.JI. BaraukosbIM. B III'Y co3panu TeXHU-
YECKUU COBET, Ky/la BXOAWJIN MIHUCTPBI COOTBETCTBYIOITUX
oTpaciieH, y4eHble, a TAKKE PyKOBOAUTEIU CO3JaHHBIX I103-
sxe KB 1 3aB0/10B aTOMHOM NpOoMBbIIILJIEHHOCTH. KypuaTos 1mo-
Ay4qua GakTUYeCKU HEOTpaHUYEeHHBIE IIOJTHOMOYHNA.

[Ipubamxadck K IeJIN, OH II0JIb30BaJICA HEKOTOPBIMU Te-
OPETUYECKMMH, PACYETHBIMHU M KOHCTPYKTOPCKUMU Hapa-
60TKaMHu aMepuKaHIeB. [Io KaHaIaM Hay YHO-TeXHUYECKON
pasBeaku HKB/I 1okyMeHTBI Honaaaau npamo k Mropro Ba-
CUIbEBHUYY. Y HETo Jake ObliIa cBoA KoMHaTa Ha Jly6aHKe,
Te OH M3ydaJl JOOBIThIE MaTepHUaJbl ¥ (GOPMYINPOBAJ UH-
TepecyIoliye ero BOIpochl Ha Oyayiiee. HemooneHuBaTh
POJb pa3BEJKU B BOIIPOCE YCKOPEHUA COBETCKOIO AJIEPHO-
ro IpoeKTa Heab3dA. TOUHO TaK e, KaK U HeJIb35 OTBOJUTH
el pemamInyo poJub. [losygaeMble OT pa3BeIKN CBEACHUSA
TIHATEIbHO aHAJU3UPOBAJNCh KypyaToBBIM C KOJIJIEeraMu
u, 6€3yCJIOBHO, OKA3aJIUCh I10JIE3HBIMU B KOPPEKTHUPOBKE Ha-
npaBJeHUN UCCIEI0BAHNHN, B KAKMUX-TO BoIIpocax ybeperiun
oT omn6oK. [Io HEKOTOPBIM OIIEHKAM, OHU IIPUMEPHO Ha I'of
COKpPAaTHUJIHN CPOK CO3JaHUS COBETCKOM aTOMHON OOMOHI,
a B TOM CUTyaIluH (ceryac y:e TOYHO U3BECTHO, 4To y ITeH-
TaroHa OblJI pa3paboTaH MJIaH HAHECEHUS 0 TEPPUTOPUU
CCCP apepHoro yrapa), MeUINTh GBLJIO HEIb3.

B nexabpe 1946 r. B JJabopaTopuu Nt 2 3a11yCTHUIN II€PBBIA
COBETCKUU aTOMHBIA peakTop ®-1 (pusmyeckuil nepBhIN),
sgeToM 1948 r. B 3aKkpbITOM ropojie YenssbuHck-40 3apabotan
HEepPBBIM IIPOMBIIIIEHHBINM aTOMHBINM peaKTop — HapaboT-
YUK IIyTOHUA A-1 ((AHHYIIIKa», KAK €ro Ha3bIBaJIN), 4 B aB-
rycte 1949 r. Ha CeMunaaaTUHCKOM IIOJJMTOHE OCYIIECTBH-
JIU B3PbIB I€PBOU COBETCKOM aTOMHON 60MOHI.

B roaml X0JI0HOM BOMHBI U 3KEJIE3HOI0 3aHaBeca UAE0JI0-
THYECKOE IIPOTUBOCTOSHUE U IICHXOJOTMYECKOe JAAaBJICHUE

JIOCTUIVIA TAKOI'0 HAaKaJla, YTO BO3MOMKHOCTb IPUMEHEHUA
anepHoro opyxusa B CCCP u CILIA BocnprHHAMAaJIACh Yy Th JIU

0 M3 BocnomuHaHuit U.H. fo10BMHA, 04HOMO 13 NepBbIX
COTPYAHWKOB /labopaTtopum N2 2: «1944-1946 IT. CTanu
ro/ilaMu NoucKa peLleHuit, cnocobHbix Hanbosiee bbiIcTpo
NPpUBECTU K Liean. B 3TOT nepunog <...> aHa/M3MpoBasiv BbIbop
AAEPHOro B3PbIB4aTOro BELLeCTBa, <...> CpaBHMBA/IM CPeACTBA
no/y4yeHusa ero <...>. ConocTaB/a/11 ypaH-rpadpuToBbIe U ypaH-
TAMKE/I0BOAHbIE KOT/Ibl <...>. PaccmaTpuBaau pas/iniHble METO-
Abl Pa3ge/ieHnA U30TOMOB: Ha yAbTpaueHTpudyrax, anddysuen,
3/1eKTPOMArHUTHbIMU METOAamMu, TepMmogndpPy3uneit u ap.»

HE KaK HEM30€KHOCTh. A y4YeHbIe-aTOMIIITMKNA Ha4Ya Il CO3/a-
BaTh elle 6oj1ee pa3pylIuTeIbHOE U FPO3HOE TEPMOAEPHOE
opy:kue. 3aUYUHITUKOM 9TOU TOHKU CTaJI BBIAAIOIIUICA aMe-
PUKAHCKUM (U3UK BEHI'E€PCKOTO IIPOMCXOMKIAECHUS IABaApPH
Tennep. Uropp KypuyaToB Kak pyKOBOAUTEIL COBETCKOIO
QTOMHOI'0 IPOEKTA B I1€JIOM OTBEYaJI 1 32 pa3paboTKy BOJO-
POAHON, UIU TepMOAAEPHOM 60MObI. KoHCTpyHpoBaHME BCex
BAapUAHTOB SAZEPHOT0 OPYIKHUSA, TEOPETUIECKOE U SKCIIEPU-
MeHTaJbHOe 060CHOBaHUE KOHCTPYKIUM Beauch y 10.B. Xa-
putoHa B KB-11. Takxke aToil npo6iaeMoit HaunHasda ¢ 1948 .
OBLIM «03aJadeHbD (II061Moe BbIpaxeHue Mropa Bacuibe-
Buua) U.E. Tamm, B.JI. Tua36ypr, A.Jl. Caxapos, fd.B. 3enb-
JI0BUY.

VYixe B aBrycte 1953 r. mepBas B MUpe TepMosiepHad 6omba
6bl1a yCIIENTHO UcIIbITaHAa Ha CeMUIlaJIaTUHCKOM II0JIUTOHE.

Takum ob6pasoM, IIOJ, HAYYHBIM pyKoBojacTBOM JlaGopa-
Topuu Ne 2, mpeo6pa3oBaHHON B 1949 T. IO IPEAIOKEHUIO
1.B. KypuaTtoBa B JlaGopaToOpu0 M3MEPUTEIbHBIX IPUOO-
poB Akagemuu Hayk CCCP (JIUITAH), M”HCTUTYyTaMU U IPeJ-
OpUATUAME 000POHHOHN oTpaci, Irpexae Bcero BHUU skc-
nepuMeHTaJbHOU (pu3mku (Ap3amac-16), Bo3riaBiasgeMbIM
copatHukoM Uropsa BacuiabeBuua 10.B. Xaputonom, HUU
XUMHYECKOro MammuHocTpoeHus (HHWMxummamy), KoOTo-
PBIM PYKOBOAWJ BbIAAIOIMUNCA KOHCTPyKTOp H.A. J[lomie-
sxanb, BHUU TexHuvyeckon pusuku (HenabuHck-70), ydeHbI-
MU U IIPOM3BOACTBEHHUKaMU JlenuHrpaza, KpacHosapcka,
CeepzanoBcka, ToMcKa U APYIUX AI€PHBIX [IEHTPOB, BOEH-
HOCJIyKaIllMMU U CIIEUATNCTAMMU S/I€PHBIX IIOJIUTOHOB OB
CO3JJaH SAA€PHBIN INUT CTPAHBI.

PaspaboTka npoeKkTa
MeXAYHAapOAHOrO
TEpMOAAEPHOro pe-

2006T.
Kyp4aTOBCKMIM MHCTUTYT
onpege/neH ro/1I0BHOM Hay4YHOM1
OpraHu3auuei no sHepreTuye-
CKOW ycTaHOBKe 1 6e30nacHoCTH
npoekta A3C-2006

!

1990-€ rT.

akTopa ITER

i

5

1999 T.

OTKpbITME NEpBOro
B Poccun cneymaamsmpo-
BAHHOIO MCTOYHMKA CUH-
XPOTPOHHOTIO U3/1yHeHnA

5

2007 T.

CTapT NMAOTHOroO 2009 T.
NPOEKTa Mo CO3/4aHut0 «Kyp4aToBCcKuit
HaynoHa/zibHOro nccsie- UHCTUTYT»

£,0BaTe/IbCKOrO LieHTpa
«Kyp4aTOBCKUI UHCTUTYT»

Kyp4aToBCKUIA UHCTUTYT onpeae/ieH
lpaBuTenbcTBOM PP ro/10BHOM Hay4HOM
opraHu3alueii paboT B 06/1aCTh HAHOTEXHO-
/I0TMii U HAHOMATepHa/ZioB

2008T.

OTHEeCEeH B Be/eHue
MpaBuTtesbcTBa PO

] i

5

2010 T.
MpUHAT PesepasibHblii 3aKOH
N2 220-®3 0T 27.07.2010 I. «O Ha-
LIMOHA/IbHOM UCC/Ie4,0BaTE/IbCKOM
LeHTpe “KypYaTOBCKUI MHCTUTY T »
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NCTOPUA

ATOM A0/13K€H 6bITb MMPHBIM

Eme no 3aBepmeHus opy:kelHBIX paspaboTorx M.B. Kyp-
YaToB HaydaJs 3aJyMbIBATbCA O HIMPOKOM HCIIOJb30BAHUU
QTOMHOM HEPruy B MUPHBIX LiensaX. B chepe ero mHTepe-
COB — aTOMHadA SHEPreTHKa, (JIOT, JeTaTeJbHbIE almapa-
TBI, IO3/JHEE KOCMOC.

K ronny 1940-x rr. KypyaToB BBIABUHYJ 3ajady CIPO-
€KTHUPOBATh U IIOCTPOUTH OIBITHO-TIPOMBIIIJIEHHYIO aTOM-
HYIO 3J€KTPOCTAHIMIO. lMaesd KOHCTPYKIMU aKTHBHOU
30HBI ypaH-TPa(UTOBOrOo KaHAJIbHOIO peaKTopa CTaH-
nuu Oplna npeanoxkeHa M.B. KypuyaToBbIM U ero copaTHH-
koM C.M. ®erin6eprom. IlepBasa ASC crpounack B OGHUH-
cke Ha 6a3e PU3UKO-9HEPreTUYECKOI0 MHCTUTYTA (IJIaBHBIN
KOHCTpPYKTOp — H.A. [loyyieskanb, pyKOBOAUTENIb paboT —
JI.B. Bioxunnes). Ilyck mepBoii B MHUP€ IPOMBIIIIEHHOMN
ASC mone3HOW MOITHOCTBIO 5 ThIC. KBT 6Bl ocymiecTBIeH
27 nioHda 1954 r. nox pykoBoacTBoM U.B. KypuartoBa u ero
3aMmectuTenda A.Il. AjekcaHapoBa. TOT AEHB I10 IIpaBy CUU-

«Ham, yueHbiM, pabomarowum

8 0061acMu AMoMHO1l 3Hepaull,
bosbiue uem komy 661 mo HU OBLIO
8UOHO, UMO NPUMeHeHUE AMOMHO20
U 8000POOHO020 OpyJCUSL 8edem
YeJs108euecmaeo0 K HeUCHUCAUMbIM
b6edcmeusim»

Hzopv Bacunvesuu Kypuamos, 1958 2.

TaeTcd JHEM POKAECHUA AIePHON 9HEPreTUKU. YiKe B UIOHE
1195558
JIi pa3paboTKy NporpaMMbl Pa3BUTHUSA SAIePHON 9HEPreTH-
K1 B CCCP n1e1 9HEpreTU4eCKUX, TPAHCIIOPTHBIX U APYyTUX

N.B. KypuatoB u A.Il. AleKcaHAPOB BO3TJIaBU-

MUPHBIX ITeJIed. Hagaock coopy:eHne KpyITHBIX aTOMHBIX
3JIEKTPOCTAaHIIMHU. Tak, co3gaHue MoJ HAYYHBIM PYKOBOJ-
ctBoM KypuaToBckoro nuHCTUTyTa HOBOBOPOHEKCKOI CTaH-
iy (1964) 66110 IEPBBIM IIIArOM B Pa3BUTHUU GOJIBIION ce-
pUHN BOJO-BOAAHBIX 9HEPreTUYECKUX peakTopoB (BBOP),
pa3paboTka GU3UKU U TEXHOJIOTUU KOTOPBIX CTaJla HA MHO-
rye ToAbI OJJHUM U3 OCHOBHBIX HallpaBJICHUN HAy YHOH U UH-
KEHEPHOH J1eATeIbHOCTH MHCTUTYTa. Ha ocHOBe ombITa CO3-
JaHUA IPOMBIIIIEHHBIX YPAaH-IPA(HUTOBBIX PEAKTOPOB II0-
JIyYHJIO pa3BUTHE U APYToe HAallpaBJI€HUE 9HEPre THYECKOT 0
PEaKTOPOCTPOEHUSA — PEAKTOPhI GOJIBIION MOIIHOCTH Ka-
HaubpHble (PBMK), Hay4YHOEe PYKOBOJACTBO pa3paboTKOMN KO-
TOPBIX TaKsKe ObLIO BO3JIOKEHO Ha KypuyaTOBCKUM HHCTUTYT.
IlepBbIit 9HEPro60K 60sbmol MomHocT — PEMK-1000 —
HayaJs paboraTk Ha JlIeHuHrpajacko ASC B 1973 1.

Me:xay Tem JIUITAH B 1956 r. 66112 TIepennMeHOBaHa B 1H-
ctuTyT atoMHou aHepruu AH CCCP (MAD AH CCCP). Ero op-
raHU3aIMOHHAA CTPYKTYPa OTBEYAJIA CIOKUBITNMCSH K TOMY
BPEMEHU HayYHBIM HAIlPABJIEHUAM, XOTS I10 COOOPaKEHUAM
CEKPETHOCTH Mo/ipa3/ieIeHUA HOCUJIN, MATKO FOBOPH, CTPaH-
HbIe Ha3BaHUA. OTIEJI «OIITUYECKUX IIPUOOPOB» (PeaKTOPHOE
HamnpasieHue) 11.B. KypuaTos Kypuposai caM, OTAes aipu-
60pOB TEMJIOBOr0 KOHTPOIS» (Auddy3noOHHOE pasjeleHne

ypana) Bo3riaBiaan akageMuk U.K. Kukown, Otaen «aaex-
TpoanmapaTtyphD (3JIEKTPOMAarHUTHOE pasjie/IeHUe) BeJI aKa-
nemuk JI.A. ApiimmoBuY. OH ke OblI HadyaJbHUKOM «Blopo
9JIEKTPUYECKUX IPUOOPOB» (IIOTOM IEPEUMEHOBAHHOTO B «OT-
JIeJI 3ByKOBOHM annapaTypbl) — HOAPAa3/AeIeHNA, B KOTOPOM
I POBOAUINCE PA6OTHI IT0 TEPMOSA/IEPHOM S9HEPreTHKE.

B 1956 r. KypuaTtoB conpoBosxkaai [Ipeacenarens CoeTa
Munuctpos CCCP H.C. Xpymiesa B moe3Kke B AHIJIAIO U CHe-
a1 B XapyaJlie JIereHJapHbIH JOKIA/L O PA3BUTHH aTOMHON
9HEPreTUKHU, TEPMOAAEPHBIX ucciaenoBaHuax B CCCP. Ot-
KPBIBAs CEKPETHbIE paGOTHI 110 TEPMOAAEPHBIM HCCIeA0Ba-
HUAM, Ha yeM iropb BacuiabeBUY HaCTOSA Iepes Moe3KOMH,
OH, IIO CYyIIECTBY, IPEAJIOKUI COIIEPHUYAIOIINM CTOPOHAM
c/esaTh MIary K COJIMKEHUIO U COBMECTHO PelIaTh 3Ty Iep-
CIIEKTHUBHYIO U OY€Hb TPYAHYIO IIPOOIEMYy.

3a rogbl pa6orsl Kypuarosa B JlaGopaTtopuu Ne 2 6bLau
CO3/1aHbI AaTOMHOE U TEPMOSAEPHOE OPYIKHUE, IIePBbIe B MUPE
aTOMHadA BJIEKTPOCTAHIIUA U aTOMHBINA JIEJIOKOJI, BTOpas
B MUpE aTOMHas IIOJBOAHASA JIOJKA, BOBHUKJA COBETCKAA
aToOMHadA IPOMBIIIJIEHHOCTb. KpaliHe BamHO TaKiKe, 4TO
HNMEHHO B 3TH OBl OTeYeCTBEHHAasdA aTOMHas HayKa J0-
CTHUIJIa HACTOJIBbKO BEICOKOTI'0 YPOBHS, YTO U CETOAHS, CILyCTS
70 j1eT, MBI IIPO/IOJIKAEM I10JIb30BAThCH €€ IIJIOAaMU, Pa3BU-
Bad ee Ha HOBOM ypoBHe. KojoccanpHasa OTBETCTBEHHOCTD,
HaIpsAKEHHE BCEX CHJI Ha IOCTY PYKOBOAUTEJIA aTOMHO-
ro IIpOeKTa MoJopBaIu 30poBbe Mropa BacunbeBuya. OH
yMep B peBpaiie 1960 r. B Bo3pacte 57 et. Co3gaHHBIA UM
MHCTUTYT NOJy4na uMmsa KypuaToBa 1 IpPoJ0JIZKAET C TOP0-
CTBIO HOCUTB €TO CETO/IHA.

Brictynas nHa ceccun BepxosHoro Coera CCCP nHesamor-
ro 1o cmepTH, KypyaTos roBopui: «<HecTepnuMa MBICIb, YTO
MOKET HayaThCA aTOMHas ¥ BOAOpPoAHAasdA BorHA. HaMm, yde-
HBIM, paboTaIIUM B 06JJaCTH ATOMHOM 9HEpruu, 6oJbiire
9YeM KoMy ObI TO HU OBIJIO BUJHO, YTO IPUMEHEHNE aTOMHO-
IO 1 BOJIOPOTHOTI'O OPYKHUA BEAET UEJI0BEYECTBO K HENCUNC-
auMbIM GeacTBuAM». Ho Torma mpuseiBel KypuaToBa mpe-
KpPaTUTh HUCHBITAHUSA SAJEPHOr0 OPYMKUA U 3alIPETUTh €ro
OCTaJIMCh HEYCABIIIIaHHBIMU. [lepeMupue B X0JI0HOM BOTHE
OBILJIO ellie BIIEPeau.

B 1960 r. nocne cmeptu Mropsa BacuabeBudya Ha IOCTY
JAVPEKTOpa €ro CMEHUJ OAUH U3 GIMKAUIINX CIOABUKHUI-
kOB — AHaTonui [lerpoBry AnekcaHapoB. OH ObLI co3aTe-
JIEM TE€XHOJIOTUY pa3MarHU4YnBaHUA Kopabel, y9acTBOBaJI
B MICCJIEIOBAHUAX II0 TePpMOANPPY3NOHHOMY paseIeHUI0
W30TOIIOB /JIA IIEPBOM COBETCKOW aTOMHOMW G0OMOBI, IO31-
Hee — B pa3paboTKe NPOMBIIIIEHHBIX peakTopoB. Ho rias-
HOE JIeJI0 ¥KU3HU AHaToJUdA [leTpoBUYa — CO3JaHUE COBET-
CKOT0 aTOMHOTO (JroTa.

B nHagane 1950-x rr. mog pykoBojacTBoM I.B. Kypuato-
Ba uA.Il. AnlekcaHApoBa B MHCTUTYTE€ HAYaJUCh PaGOTHI
110 CO3JAHUIO CYAOBBIX aTOMHBIX 9HEPreTUYEeCKUX YCTAHO-
BOK KaK JJIg 00€BBIX CyZI0B — ATOMHBIX ITOABOJHBIX JIOZOK,
TaK U JJIg aTOMHBIX JIEJJOKOJIOB, UMEIOIINX Cyry60 MUpPHOE
HasHaveHue. B co3jaHuy aTOMHON ITOIBOIHOM JIOJKH HAIIIEH
CcTpaHe Takke IMpunuioch oroHaTs CIIIA. 4 urona 1958 r.,
CIIyCTS IIECTh JIE€T IIOCJe CTapTa IIPOeKTa, II0oJ ATOMHOU
YCTaHOBKOM OBLI JaH ITOABOAHBIN X0/ YCIIEX Jieja ompese-
JIMJIO yYacTHe «TpexX KUToB»: A.Il. AnekcaHapoBa (HayYHBIH
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pykoBoautens), B.H. Ileperygosa (r1aBHbIA KOH-
cTpyKTOp Kopabnsa), H.A. [lonnexand (riaaBHBINA
KOHCTPYKTOP 9HEPreTUYeCKOA yCTAaHOBKH).

B 1953 r. Ha4YaI0Ch MPOEKTUPOBAHUE ATOMHBIX
J1€JI0OKOJI0B. ATOMHBIH J1eI0K0I «JIeHUH» (IJIaBHBIMN
KOHCTPYKTOP Jeaokona — B.M. HeraHoB, rimaBHBIN
KOHCTPYKTOP PeaKTOPHON ycTaHOBKH — U.U. Ad-
PUKAHTOB), CAAHHBIM B 9KCILIyaTanuio B 1959 r.,
cTaj NEPBBIM B MUPE HAJBOJAHBIM CY/JHOM C aTOM-
HOU 3HEPreTUYEeCKOM yCTaHOBKOM, HE NMEIOIIUM
PaBHBIX I10 MOIIIHOCTU CPEAU JIEJOKOJIOB BCETO

mupa. Co3laHHBIA B IIOCJIEAYIOIINE TOAbl YHU-
KaJIbHBIM COBETCKUM (JIOT aTOMHBIX JEJOKOJI0B
ofecredyus KPyIIOroAUYHYI0 HaBuramnuio mo Ce-
BEPHOMY MOPCKOMY IIyTU U CBIT'PAJl OTPOMHYIO POJIb B IIPO-
MBIIIJI€HHOM Pa3BUTHUH CEBEPHBIX TeppuTOopuil Poccum.

Hosble 3aaauun

C mavasa 1960-x rr. B MHCTUTyT€ QTOMHOM dHEPruu 3Ha-
YUTEJBbHO pacIINpuica o06’beM HCCJIEeIOBAHUMN U pa3pabo-
TOK IIO IPUMEHEHHUIO aTOMHOM 9HEPrUuu I KOCMUYECKUX
mesel, JeTaTeJbHBIX alllapaToB, CO3JaHUI0 BBICOKOTEM-
nepaTypHBIX MCTOYHUKOB aTOMHOHN dHEPruw. JTU pabo-
ThbI OBLJIM COCPEIOTOYEHBI B CIIEIINAIBHO CO3JaHHOM OTAEe
M BEJIUCh IO pyKoBoACTBOM M./l. MUIIMOHIUKOBA. Bhliau
pa3paboTaHBbl M HCHIBITAHBI KOCMUYEeCKHE AePHbIE YCTaHOB-
KU C TEPMO3MHCCHOHHBIMHY 3JIEMEHTAMH, [TOKA3aBIIINE BO3-
MOKHOCTb JOCTUKEHUSA AJIUTEIBHOIO PECypca IIPU BEICOKOU
6€30IaCHOCTH Ha BCEX CTaAUAX paboThl HA 3eMJle U B KOC-
MOCeE, a TaAK¥Ke MOHHBIN U IIJIa3MEHHBIN JIBUTaTE I, OTU UC-
TOYHUKU 3HAUYUTEJIBHO PACHIMPUIN BO3MOKHOCTU IIPAMO-
I'o TeJeBeIIaHUA BBICOKOI'0 KadyecTBa, YJIyYIIUIN yIIpaBiie-
HUE BO3YIIHBIM ¥ MOPCKUM TPAaHCIOPTOM, CO3/IaI1 HOBbIE
yca0BUA 1A NMHOPMAIMOHHBIX U TeIe(OHHBIX KOMMYHU-
KaIllUul, a TaKKe IT03BOJIMIM BBIIIOJHUTH PaHEe HEJOCTYII-
HBIE HCCJIEJOBAHNA OKOJI03€MHOI'0 U JAJIbHET0 KOCMHUYECKO-
I'o IPOCTPaHCTBA.

IIpennoxenHbi U.E. TammoM u A.J[. CaXxapoBbBIM METOZ,
MarHUTHOTO yAEep:KaHUA IIJIa3Mbl Jer B OCHOBY IIpOrpaM-
MBI YIIPABJISAEMOI'0 TEPMOSAJIEPHOI0 CUHTE3a, 0PUIIHAIBHO
NPU3HAHHON BarKHEWIIEH rocyJapCTBEHHOU 3ajadel ere
B 1951 r. PyKOBOACTBO 9KCIE€PUMEHTAIBHBIMU paboTaMu
6b1JI0 TTopy4YeHo JI.A. ApIIMMOBHYY, T€OPETUYECKUE HCCJIIe-
noBaHUA Bo3riaBu M.A. JleoHTOBUY.

HaganpHBIA 3Tall POCCHUHCKUX U 3apyOeKHBIX paboT
I10 yIIpaBJsieMOMY TepMosaaepHoMy cuHTe3y (YTC) xapakTe-
pu3oBaJICa O6MJINEM H/IeH, TUIIOB JIOBYIIEK [ Ia3Mbl. Of-
HaKO peajbHO y/Jep:aTh yAaJI0Ch €€ TOJbKO B pa3paboTaH-
HBIX B CTeHaX HCTUTyTa aTOMHOU HEPIUU MerayCcTaHOB-
KaX — TokaMakax. Celiuyac CJIOBO «TOKaMaK» 3aMMCTBOBaHO
M3 PYCCKOI'0 I3bIKA II0YTH BCEMHU AABBIKAMU MHUpa. BoJbLIoi
3acayroi coBeTckol mporpaMMmbel YTC 6bLI0 cOo3gaHUE
Ha 6a3e MHCTUTYTa TEOPETUIECKOM IIIKOIbI (PU3UKHU TOPIIEH
IJ1a3MBl, BO IVIaBe KOTOpPo# cToAa Muxani JleontoBud. C Ha-
gaja 1970-X IT. TOKaMaK CTaJj OCHOBHBIM 00'bEKTOM B MUDPE
B rcciieioBaHUAX 110 Y TC ¢ MAarHUTHBIM y/IepiHaAHUEM.

B aTu; rogpl B KypuaToBCKOM MHCTUTYTE OBLI CO3[AH Iie-
JBIA pAf ycTaHoBoK: T-10, mepBbIM B MHUpe ToKaMak T-7

padpumosas knadka nepgozo 8 CCCP s0epHo20 peakmopad $-1

CO CBEPXITPOBOAAIINMI OOMOTKAMH Ha OCHOBE HHUOOUI-TH-
TAHOBOTO CIJIaBa, KPYIIHEUIIUN B CTPaHE CBEPXIIPOBOASA-
mui TokaMmak T-15. MccireqoBaHnsA, KOTOPBIE ITPOBOIUINICH
Ha 9TUX yCcTaHOBKax B Poccuu, a Takixke paboThI 110 yIIpaB-
asgeMoMy TepMosaaepHoMy cuHTe3y B CLIIA, Anonnu u EBpo-
e, IOATOTOBUJIM IOYBY /AJI CIAEAYIOMIEro mara — pa3paboT-
KU MEKyHAPOJHOI'0 9KCIIEPIMEHTAJIbHOI0 TEPMOAIEPHOT O
peaxTopa ITER.

MN3HavanbHO AaepHasa (U3NKa B MUHCTUTYTE aTOMHOU
9Heprum ObLIa HalleJeHa INIaBHBIM 06pa3oM Ha U3ydeHHe
IEeNHON peaKIUM AeJeHUsd, HO B JAJIbHEUIIIEM CIIEKTP pa-
60T cylIecTBEHHO pacmiupuicd. [ToMmuMo GUNKHU AeIeHud
NpeJMEeTOM M3y4YEeHUA CTaIM AAEPHBbIE peaKIUU, aAepHad
CIIEKTPOCKOITU S, HEUTPOHHAA CIEKTPOCKON A, cIa0ble B3a-
UMOAEUCTBUA U QU3NKA 3JI€MEHTAPHBIX YacTHUIl. 3ajadu
ANEPHON SHEPreTHUKHU ITOTpeboBaIl pas3BUTHA HCCIEIOBA-
HUU 110 GU3UKEe TBEPOro Tejia. PaboThl B 9ToM o61acTu Ha-
ganrch B 1960-x IT., 6L CO3/1aH LEJIBIA pAJ Bce 6ojee co-
BEPIIEHHBIX HUCCIEJ0BATEIBCKUX PEAKTOPHBIX YCTAHOBOK
pasanuHoro Tumna. B 1981 r. 6b1JI COOPYIKEH UCCJIE0BATEIb-
ckuit peakTop MP-8 ¢ BEBICOKMMU HEUTPOHHO-(PU3NIECKUMU
XapaKTepUCTUKAMMU.

dyHAaMeHTaJIbHbIE UCCIEI0BAHUA — TPAAUIIMOHHOE Ha-
npasieHue pabot B KypuaroBckoMm nHCTUTYyTE. CO THA BO3-
HUKHOBEHUSA MHCTUTYTA OHU BEAYTCS B CAMBIX PA3HBIX 00-
JacTax: afepHasa pUuanka, PU3nKa TBEPJAOro Tejla, BKInYas
CBEPXIIPOBOAHUKHN, MaTepUaJoBeieHne, (PU3UKa IJIa3MBbl,
dusnyeckasa XUMUA U Ap. MHOrue IOJy4YUIN BCEMHPHOE
IIpU3HAHUE.

CBepXnpoBoAUMOCTb
K xonmy 1960-x rr. KypuyaToBCKMI MHCTUTYT Ha rocyaap-
CTBEHHOM yPOBHE OBLII OIIpe/ieIeH Hay YHBIM PYKOBOJUTEIEM
I po6IeMBI UCIIOIb30BAHUA CBEPXIIPOBOJUMOCTH B ATOMHOM
HayKe U TeXHHKE U B HEKOTOPBIX APYyTrux obaactax. K cepe-
nuHe 1970-X 1. 6B HAW/IEHBI U PeaIn30BaHbl B KOHKPET-
HBIX KOHCTPYKIUAX TeXHUYECKUX CBEPXIPOBOAAIINX Ma-
TepHUaaoB NPUHIUIBLI CTAGUIU3AIUU CBEPXIIPOBOASAIIETO
COCTOSTHUSA Y OPTaHU30BAHO OJJHO M3 KPYNHENUIINX B MUpPE
NPOMBIIIIEHHBIX IIPOU3BOACTB IIPOBOJOB, KabGeeil 1 aJIeK-
TPOIPOBOAAIIMX IITIH.

Oco6oe MecTo B paboTax 3aHUMAIA IpobiieMa CBEPXIIPO-
BOAAIINX MArHUTOB C IPUHYAUTEIBHBIM OXJIAMKICHUEM
JKUJKUM TeJrleM, OTKPBIBaloIlasd BO3MOMKHOCTU CO3JaHUSA
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KPYIHBIX MAaTrHUTOB CO CJIOKHOM KOH(MUTYypalreil MarauT-
HOTO II0JIf, IIPeIHA3HAYECHHBIX, B YACTHOCTH, I TEPMOS-
JIEPHBIX peaKTOpoB OyayIimero. CBepXIpoBOAAIINE MAarHU-
TBI, CO3JJaHHBIE B Kyp4aTOBCKOM MHCTUTYTE, IITUPOKO IIPU-
MEHSAIOTCA BJIabopaTopUAX CaMOTO0 MHCTUTYTA, B APYTUX
Hay4YHBIX OPraHU3AIUAX CTPAHBI U 32 Py6esKoM.

PaspeneHune nsotonos

IIpoposxana AEMOHCTPUPOBATh CBOM yCIIEXH U IIKoaa HMca-
aka KoHcranTHHOBHMYa KMKOMHA, CIOXUBIIAACS B XO/€E pe-
meHUA NpobiaeMbl pas3feleHns U30TonoB ypaHa. Cosep-
IIEHCTBOBAJIACh ra3doauddy3noHHAA TEXHOJIOTHHA, U3yda-
JIACh PYTHA€ METOABI Pa3/ieI€HUA NU30TOIIOB ypaHa, Ipek /e
BCEro METOJ ra30BbIX HEHTPU@YT, UIN IEeHTPOOEKHBINA Me-
TOJI, KOTOPBIX ITO3BOJIMJI PAa3/AEIUTEIbHON IPOMBIIIIECHHO-
CTU CTPaHBI IEPEUTH Ha ra30Bble NEHTPU(YTH U JaJI CyIe-
CTBEHHOE CHUKEHHE 9GHEPrOEMKOCTH IIpoIlecca pas3AeIeHUA
HM30TOIIOB ypaHa. LleHTpobexHasa TeXHUKA OTKPBLJIA BO3-
MOXKHOCTH MacCIITa0HOTo pasjieleHuA CTaOUIbHBIX U30TO-
noB. C ee MCIIOIb30BAHUEM HBIHE PA3/eIAI0TCA N30 TOIHI JIe-
CATKOB XMMHUYECKUX 9JIeMeHTOB [leproanyecKoi TaGIuIibl
MeneneeBa. [IppumeHeHUe BbIeIsIeEMbBIX N30 TOIIOB IIpHobpe-
JIO He TOJIBKO HayYHOe, HO U MEAUIIMHCKOE 3HAYEHNE U JaJI0
HaJajo PasBUTHIO B KypyaToOBCKOM MHCTUTYTE U B CTPaHE
TEXHOJIOTUH A/IePHON METUITNHBI.

MUKpO3/1eKTPOHHUKa

MHCTUTYT aTOMHOM sHeprum umeHu UW.B. KypuyaroBa 6bli1
IIMOHEPOM B CO3JJaHUU HOBBIX TE€XHOJOI'UH U B 061aCTU MH-
KPO3JEKTPOHUKU. VIMEHHO 37€ech B KOHIEe 1960-x — Haya-
je 1970-x IT. 6bLIN MOJIyYEHBI PE3yJIbTaThl MUPOBOI'O 3HA-
YeHUSA B 001aCTU MUKPO3JIEKTPOHHOU TEXHOJOTUU: HOHHAA
UMILIAHTAIUA, CBEPXBBICOKOYMCTHIE BEIIECTBA, JIUTOTrpa-
¢usa, nrasMeHHasa XMMUA, TOHKHME IJIEHKHU. [lod#e aTo cTa-
JIO OCHOBOM JI/IA co3aHUA B paMKkax MAD num. 1.B. KypuaaTo-
Ba IHCTUTYTa MUKPOTEXHOJOTUH.

Paspa6oTanHadA 3/leCh TEXHOJIOTUA U3TOTOBJIEHUA UHTE-
rpajJbHBIX CXEM BKJIOYaja BCIO IIOCIEI0BATENbHOCTDL TEX-
HOJIOTMYECKUX ONepaIii — OT IIOATOTOBKM UCXOAHBIX KPEM-
HHMEBBIX IIJITACTHUH JI0 BBIXOJHOTO KOHTPOJIA CXEMBI, CMOHTH-
POBaHHON B IpeJHAa3HAYEHHOM /I Hee Kopmnyce. Takoii
MOIIIHBIM TEXHOJOTUYECKMU 3a/eJl II03BOJINII II03/IHEE pa3-
BUTH B Hyp4yaTOBCKOM MHCTUTYTE U paGOTHI B 061aCTHU Ha-
HOTEXHOJIOTHH, CO3JaHUA THOPUIHBIX CUCTEM.

MepecTpoiika, KOHBEpCUA

Koner; 1980-x —1990-€ IT. yId HHCTUTYTA, KaK U A BCEU
HaIllel HayKW, 6blIN BeCbMa HEIIPOCTHIM HEPHUOAOM. ITO CO-
BHOAJIO c aBapuedl Ha YepHoOObLIbCKOU AJC, IICUXOI0THYE-
CKHe, 9KOHOMHYECKHUE, IOJTUTUYECKHE IT0CIEeICTBUA KOTO-
PO CKa3bIBAJIMCH €IIle J0JTHE TOAbl 1 Ha aTOMHOM OTpaciau
CTpaHHI B I1eJIoM, U Ha KypuyaToBckoMm uHCTUTyTE. [10] BIH-
AHUEM CTPEMHUTEJIbHO MEHABIINXCA B CTPAHE COIMAJIbHO-
MOJUTUYECKUX YCJIOBUI CEPbE3HO IIepecMaTpPUBAJINUCh Te-
MaTHKa, CTPYKTypa, aKTyaJdbHOCTb T€X MW UHBIX 3a7ad4.
He 6e3 moTepsb, HO BCe ke YAAJI0Ch COXPAHUTD MOIIIHYIO 9KC-
IEepPUMEHTAJbHYIO 623y, KaJPOBBIN IIOTEHI[HAJI, a IJIABHOE —
YHHUKQJIBHYIO HAy YHYIO IIIKOJLY.

B konne 1991 r. ykasom npesugeHta PO NHCTUTYT aToM-
HOM sHepruu nMmeHu H.B. KypuatoBa 6bl1 npeo6GpasoBaH
B Poccuiickuii HayuYHbIM IIeHTD «KypuyaToBCKUI HHCTUTYT.

B 1990-x rr. npe3ugeHT PHI] «(Kyp4aTOBCKUNA UHCTUTYT»
EBrenuti ITaBioBuY BeJIMX0B BEICTYIIHII C Uie€ KOHBEPCUU
POCCHUICKOTO0 060POHHOTO CYOCTPOEHUSA U MPEAJIOKUI PYy-
KOBOAUTEIAM IPEANPUATUN II0IBOJHOI'0 KOPabIeCcTPOEHU A
1 He(PTeraszoBoM NPOMBINIIEHHOCTY IPUCTYIIUTh K COBMECT-
HOMY OCBOEHHIO MOPCKHUX MECTOPOMKJAEHUN HedTH U rasa
Ha apKkTH4eckoM Irenbde. Ha Beppax yHUKaIbHOTO Kopa-
61ecTpouTeabHOro 3aBoja «CeBMal MPUCTYIIUIN K COOPY-
JKEHUIO0 MOPCKOH JIEIOCTONKON CTAIlMOHAPHOM IIAT()OPMBI
JUIs1 ocBoeHUdA IIpupas3IoMHOro He TAHOI'0 MECTOP O ICHU .
9TO MOJIOKMJIO HAadaJI0 0TeYEeCTBEHHOU IIPOMBIIIJIEHHOCTHA
MOPCKOM J00BIYM YTJIEBOIOPOAOB B ADKTHKE.

BasmxHOM chepoii seaTenbHoCcTU KypaaTOBCKOro HHCTUTY-
Ta B 1990-e IT. cTAanu Takxke MHOOPMAIIMOHHBIE TEXHOJIO-
ruu. KypyaToBCKUN HAyYHBIN IEHTP — POJOHAYAIbHUK VH-
TepHeTa B Halllel cTpaHe. 3Jech ke Havaj paboTaTh OJUH
u3 nepBeIx erle B CoBeTckoM Colo3e CYIIEepKOMIBIOTEPOB,
KOTOPBIM CErofHs CTaJl OJHOM U3 cocTaBiaaomux Kypua-
ToBckoro HBUKC-nenTpa. CynepKoMIIbIOTEePHI IIEHTPa 006-
pab6otkmn naHHBIX B HUL (KypuyaTOBCKUU MHCTUTYT» UMe-
0T IMKOBYIO IIPOM3BOAUTEIBHOCTh 123 u 127 Tepaduirorc,
M 9TOT KOMIIJIEKC BXOJAUT B TPOMKY caMbIX MOIIHBIX B CHI'
¥ IIEPBYIO COTHIO MUPOBOTO perTuHra. KypuyaToBcKUi MH-
CTUTYT — OJIMH 13 6a30BBIX HAYYHBIX IEHTPOB I'PU/I- U IJI0-
puaa-TeXHOJOTHUH.

MeraHayka

B 1999 r. no nHUATHUBE TOTAAITHUX pyKoBoauTeer PHI
«KypyaToBCKUU HMHCTUTYT» EBrenus BenuxoBa u AJek-
caHZpa PymsaHIleBa OBLJIO NPUHATO pPEIIEeHHEe OpraHu30-
BaTh KypuaTOBCKUI IIEHTP CUHXPOTPOHHBIX UCCJIE€I0BAHUMN
(KLICH). Ero 1upeKTOpOM-OpraHN3aTOPOM OblLI Ha3HA4YeH
Muxaun KoBanbuyk. Bckope moji ero pyKoBOACTBOM Hadall
(GyHKIIMOHUpPOBATH IIEPBBIA U IO CHUX IIOP €JMHCTBEHHBIN
B Poccuu 1 CHIT cnerquain3upoBaHHBINA UICTOYHUK CUHXPO-
TPOHHOTI'0O U3JIyYEeHUS.

3a mpomemimye roasl KypyaToBCKUA CHHXPOTPOH IIpe-
BpaTUJICA B HAY YHBIM KOMIIJIEKC, HA KOTOPOM Pa3BEPHYJINCh
ucciaefoBaHuA B o6nacTu GyHAaMEeHTAIbHbBIX HAyK, MaTe-
puagoBeeHNA, HaHO- U GMOTEXHOJIOTUM, MOJEKYIAPHOU
6MOJIOTUM U MEIUIIUHBI, PA3BUBAIOTCA METOABI HAHOAUAT-
HOCTHUKHU C aTOMapHBIM pasperieHueM. MiMenHo KypyaTos-
CKUU IIEHTP CUHXPOTPOHHOI'0O U3JIyYeHHUA CTATI TEM AAPOM,
BOKPYT KOTOPOI'0 BO3HUK U pa3BUBaeTcA cerogHa KypyaTos-
ckuit HBMKC-neHTp.

XXI B. KypyaTOBCKUN MHCTUTYT BCTPETHUJ HOBBIMU IJIO-
6aIbHBIMY HeAMH. B 2005 r. ITUPEKTOPOM UHCTUTYTA CTAJ
wieH-KoppecnoHaeHT PAH Muxawna BanentuHoBu4d KoBaib-
9yK. Bcero 3a HECKOJIBKO JIET KOJJIEKTHUBY KypPYaTOBIIEB IO
€ro PyKOBOJACTBOM yZAAJIOCh HE TOJbKO CIIPABUTBCH C TAMKE-
JIBIMU IIOCJIEACTBUAMU pa3pyxu 1990-X IT. ¥ TPyAHOCTAMU
nepexoaHoro nepuojaa Hagajaa 2000-X I'T., HO ¥ OCYIIIeCTBUTH
KayeCTBEHHbIE M3MEHEHUsS B HAYYHOMN KHU3HU HHCTUTY-
Ta. [IpooxaroT pa3BUBAThCA KaK TPAAWIIMOHHBIE, TAK
Y HOBbI€ HAay4YHBbI€ HaAIpaBJIE€HUA — aTOMHad dHEPreTHUKa
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U AAEPHBIA TOIJIMBHBIN ITUKJ, MEXKAYHAPOAHBINA TEpPMOA-
AepHbIN peakTop ITER 1 yIIpaBiIsseMbIU TePMOSA/I€ PHBIN CUH-
Te3, pyHaaMeHTaIbHbIE UCCIeI0BAaHUA, NH(POPMAIIHOHHEIE
TE€XHOJIOTUN U CUCTEMBI, TEXHOJOTUMN U pa3paboTKU JIBOU-
HOT'0 Ha3HAYEHUsA, HEpACIPOCTPAHEHME AAEPHBIX MaTEepU-
aJI0B U 3alUTa A1ePHO-OMNACHBIX 00'bEKTOB, OMOMEIUIINH-
CKHe TEeXHOJIOTHUH U AfepHas MeJUIINHA, TEXHOJOTHUH pa3-
JleJIeHUsI M30TOIIOB, HAHOTEXHOJIOTUM, HAaHOAUATHOCTUKA
U MaTepHuaoBeJeHHE.

MacmrTabHaa pabora B o6J1acTH HAaHOTEXHOJOTHMU Ha-
qaJjlach IIOCJe NPUHATUA NPE3UAEHTCKONM WHUIIMATHUBBI
«CTpaTerua pasBUTUS HAHOUHAYyCTpum», rae Kypuartos-
CKUH MHCTUTYT GBI 0603HAUYEH KaK HAIIMOHAJIBbHBIN UCCJIe-
J0BaTEIbCKUMN EHTP HAHOTEXHOJIOTUM, HAHOCUCTEM U Ha-
HOMAaTepHaJjoB, OCYIIECTBIIAIONINN HAy YHYI0 KOOPANHAIIHIO
JeATEJIbHOCTHU B 9TOM 06/1aCTH HAYKU U TEXHUKU.

HoBBIM IIpOPBIBHBIM HaIlpaBjJeHHEM A HypuaToBcKO-
ro MHCTUTyTa CTaJia KOHBEPreHIusa HaHO-, 6uo-, uHdO-,
KOTHUTUBHBIX M COIIMOIYyMaHUTAPHBIX HAyK M TE€XHOJIO-
ruii. M.B. KoBanpuyk chopMyaupoBaJl CTPATETUI0 PA3BU-
THUA B Poccuu aToro HayyHoro HanpasieHusd, 1 B 2008 1. of,
€ro Hay4YHBIM PYKOBOJCTBOM OBbLJI CO3/IaH HE UMEIOIIUN MU-
poBeix aHajoros KypuaroBckuit HBUMKC-neHTp, rae moi-
HBIM XO/IOM HJAYT HUCCJIeOBAHUA U pa3dpaboTKU B 00JIaCTH
KOHBEPI'€HIIUU COBPEMEHHBIX TEXHOJIOTUH C «KOHCTPYKIIU-
AMID JKUBOU IIPUPOABI. [lepes yUeHBIMU IIOCTaBIeHA 3a/1a-
Ya — co3/aTh r'UOpUAHBbIE IPUGOPHI, TEXHOJOTUYECKH BOC-
IIPOM3BECTH JKUBYIO CUCTEMY Ha OCHOBE GHOOPTaHUYECKOr 0
martepuana. HEMKC-1ieHTp pacrosaraeT yHUKaJIbHOW HH-
dpacTpyKTypo# A8 BeleHN KOHBEPreHTHBIX (QyHJaMeH-
TaJdbHBIX U IPUKJIAJHBIX UCCIEI0BAHNN B 06/1aCTU MaTepPU-
aJoBeeHNUsA, GMOHAHOTEXHOJIOTUM, NHPOPMAaTHUKU, WHHO-
BAIlMOHHOM SHEPreTUKH. 3AEeCh e BeAyTCA HUCCIEeAOBAHUA
110 KOTHUTUBHOU T€MaTHKe — U3yUYe€HUe IPUPOABLI MbIIILJIE-
HUA, GOPMUPOBAHUSA IIPOIIECCOB TAMATU U UX MOZAEINPOBa-
HUA.

B pa6orax KypuaroBckoro HBMKC-11eHTpa caMoe aKTUB-
HOE€ y4JacTHe IPUHUMAIOT MOJIOABIE YUEHBIe, BEAb I HUX
OTKpPBIBAIOTCA IIMPOKOE II0JIe AEATEIbHOCTU, UHTEpec-
HBIe, IIEPCIEKTUBHBIE 3aJla4yy, paboTa B IPEKPacHO OCHAa-
IEHHBIX HA yPOBHE MUPOBBIX CTAHIAPTOB HOBBIX J1abopa-
TopUAX. TaKUX MEXKAUCIUIINHAPHBIX CIEIMAINCTOB yiKe
¢ 2005 r. roToBAT Ha Kadenpe GU3NKNU HAHOCUCTEM (PU3U-
geckoro gakyabrera MI'Y. M.B. KoBanpuyk Tak:e OCHOBA
U BO3TJIaBUJ NIEPBBIN B Mupe parxynbreT HBUHK-TexHOMIOr N
B MOCKOBCKOM (PM3UKO-TEeXHU4YEeCKOM mHcTuTyTe (MPTH).
Ero cTyaeHTBHI U acIMpPaHTHI YK€ AKTHUBHO BKJIIOYMHJINUCH
B pa6oty KypuaroBckoro HBHKC-1ieHTpa.

Bo Bcem Mupe KpyIHBIE A/IepHO-(PU3NYECKHE IIEHTPBHI,
pacrionararornye 60JIbIINMY YHUKAIbHBIMU UCCJIEI0BATEb-
CKO-TE€XHOJOTMYECKUMHU YCTAaHOBKAMH M KOMILJIEKCAMU Me-
raHay4HOro KJIacca, CTAHOBATCA MHKYy6aToOpaMH JJIs pa3BU-
TUA IPUHIUIINAIBHO HOBBIX OTpacjel HayKU U TeXHOJIOTUM.
He cnygaiino nmmeHHO Ha 6a3e KypdyaToBCKOro mMHCTUTyTA
6b1JI 00pa3oBaH NepPBBIY B Poccuy HAIlMOHAJIBHBIN UCCIE0-
BaTeJbCKUU IeHTp. OceHbio 2009 r. ykaszom nipe3ugeHTa PO
K peaju3ariuy 9TOro IIpoeKTa IPUCOEeIUHUINUCH [leTepOypr-
CKUM MHCTUTYT siiepHo dusuku uM. B.I1. KoncTanTHHOBA,

WHCTUTYT PU3UKMN BBICOKMX 9HEPruii, MHCTUTYT TEOPETU-
YEeCKOM U 9KCIIEPUMEHTaabHOU (puanku. CerogHd B 006b-
elrHeHHOM HanmoHaabHOM HCCJIEAOBATEIbCKOM ILIEHTPE
«Kyp4uyaTOBCKUNA MHCTUTYT» CKOHLIEHTPUPOBAH KOJIOCCAJIb-
HBIA HAy4YHBIMA, TEXHOJOIMYECKUU M KaJPOBbIN IOTEHIIU-
aJI, YHUKAJIBHBIA KOMIIJIEKC HUCCIeJ0BaTeIbCKO-TEXHOJIO-
TUYECKUX MErayCTaHOBOK. B o6Ieil Hay4HOI IIporpaMme
00'b€IMHUBIINXCA UHCTUTYTOB IIPUOPUTETHOE HAIlpaBJIE-
HUe — Hay4HBbIe HCCJIeJOBAHUA Ha G0JIBIINX MerayCTaHOB-
Kax Kak B Poccuu, Tak u 3a py6e:xom. B muHCTHTYyTax HUIL
«KypuyaTOBCKMM MHCTUTYT» CETOAHA PA3BEPHYTHI PA6OTHI
NpPaKTUYECKU II0 BCEM HAIIPABJIEHUSAM COBPEMEHHON Hay-
KM: OT A/IePHOU 9HEPreTUKU U GU3UKHU dJI€MEHTAaPHBIX Ya-
CTHII 10 KOHBEPTe€HTHBIX HAHO-, 610-, UH()O-, KOTHUTUBHBIX,
COLIMOTYMaHHUTAPHBIX HAYK TEXHOJIOTUU U BBICOKOTEXHOJIO-
TUYHON MEIUIIUHBI.

B cnucke o6mux 3ajad HaxoAATCA TaKike paspaboTKa
M CO3/laHMe IIPUHIIAIINAJIBHO HOBBIX HAIlMOHAJbHBIX MEra-
YCTAaHOBOK MHPOBOI'0O Kacca, KaK, HallpuMep, KPyITHeHIITui
B MUpP€ UCTOYHUK HeUTPoHOB [1MK B IleTep6y prckoM MHCTH-
TyTe a/lepHoM Gu3nKU B [aTUnHe, BBOJ, B 9KCILIyaTAILIUIO KO-
TOPOro IomIea GBICTPBIMU TEMIIAMU IOCJIe BXOMKIEHUA UH-
ctutyTta B HUI[ (KypuatoBckuit nuHCTUTYT». PeakTop ITUK
CTaHET OCHOBOM ME¥/IyHAPOAHOI'0 IIeHTPa HEUTPOHHBIX HC-
cJIeIOBAHUY MHUPOBOTO KjIacca.

KypuaToBCKUIf UHCTUTYT, HECMOTPA Ha 3aKPBLITOCTh Ya-
CTH CBOMX PaboT, BCEra TECHO COTPYAHHUYAJ C 3apyOeKHbI-
MU HayYHBIMU IleHTpaMu. CerogHda oH aKTUBHO y4acTBYeT
B BAXKHEUIINX MEXKJAYHAPOJAHBIX HAyYHBIX IIPOEKTaX, pe-
AIU3YIONUXCA YCUIUMAMU HECKOJBKMX CTPaH, B KamKJI0OM
13 KOTOPBIX Poccuda UrpaeT 3HAUYUTEIbHYIO POJib. 9TO Bob-
10} aIPOHHBIN KOJIAWAEP B IEHTPE €BPOIIEHCKUX A/IEPHBIX
uccnepopanuid CERN B IlIBediniapuy, TEPMOSAEPHBIA peak-
Top ITER Bo ®paHIiuu — arpoo6pas uckyccTBeHHOro CoJrH-
Ija», pPEHTT€HOBCKUI J1a3ep Ha CBOGOAHBIX 3JIeKTpoHax XFEL
B Hay4YHOM LieHTpe DESY 1 yCKOPUTEIb TAMEIbIX HOHOB FAIR
(o6a B 'epmaHUM).

TpyaHO NepeoneHUuTh 3HaYeHHe KypdyaToBCKOro MHCTU-
TyTa, €r0 POJb B OTEYECTBEHHOM M MUPOBOM Hayke. Opra-
HU30BaHHBIN JJIS pelIeHUs ITpobIeMbl CO3JaHUS COBETCKON
aToMHOM 60M6bI, Kyp4yaTOBCKUI MHCTUTYT CBhIrPAJI KJIIO4e-
BYIO POJIb B 06€creYeHU M 6€30IIaCHOCTH CTPAHbI M PAa3BUTUU
BaKHENMIINX CTpaTern4YecKUX HalpaBJIeHUU, cTal pofoHa-
YaJbHUKOM MHOKECTBA HAYyYHBIX HAIIPABJIEHUM IpaKTUYe-
CKU I10 BCEMY CIIEKTPY COBPEMEHHOU HAYKH.

Bcaxuil 1o6uned — 3TO BpeMd 3aJAyMaThCs, OIVIAHYTh-
cA Hasajl, OLEHUThb, YTO cjenaHo. 3a 70 JeT cBOel Beu-
KO UCTOPUM BCEMUPHO U3BECTHBIN KypdyaTOBCKUU MHCTU-
TYT HAKOIIUJ KOJIOCCAJBHBIN 6ara, KOHEYHO, COCTOAIIUN
HE TOJBbKO M3 OTKPBITUN U TpuyM@oB. JIro6oMy pasBUTHIO,
Ha BCEX YPOBHAX, BCETJA €CTh U conpoTuBiaeHUe. CeromaHs,
KOI/la POCCHMMCKas HayKa BHOBBL BOIIlJa B CTaJUIO0 POCTa,
MOKHO HE TOJIbKO CTPOUTE IIJIAHBI, HO U P€aIUu30BbIBATD UX.
B roj cBoero 1o6unes KypuyaToBCKUIT MHCTUTYT OI€HUBAET
UTOTH IIPOIIJIOr0 M CMOTPUT B OyAylliee, 3aKaaJbIBAET €ro
6aa3y, ieJIaeT ero peajbHOCTBIO. |

Modzomosuau Hamanus /leckoea u EkamepuHa AyuwuHa
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«,Zlejlaﬂme 8 pa6ome, 8 ICU3HU MOJIbKO camoe 2J1a8HOe».
H.B. Kypuamos
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THTANH

ATOMHOTI'O
BERA

Hezops Bacunvesuu Kypuamoea, akademux AH CCCP, mpuxcouvl I'epoil
Couuanucmuueckozo Tpyda, naypeam JleHuHckoil u CMaauHCKux npemuil
CCCP. HazpaxcdeH nsamwio opdeHamu JleHuHa, Opyaumu opoeHamu
u medansimu, 8 mom uucsue Cepebpsinoil medanvio Mupa um. Konuo-Kropu,
epamomoil «[TouemHstil epancoarur Cogemckozo Coro3a»

ropb BacuiaweBnu KypuaTtoB pomuiaca 12 an-
Bapa 1903 r. BceMbe IIOMOIIHUKA JECHUYETO
Ha Ypauie, B nocenke Cumckuil 3aBoa. B 1911 r.
ceMbsa KypuaToBbix nnepeexasa B CuM@epomnos.
3aech MaIbYUK NOCTYIMJI B TUMHa3ui0. C JeTcTBa OH JIIO-
6111 XOPOIIYIO MY3BIKY M JIO IIOPBl POC YHUCTBHIM I'yMaHUTA-
pueM. Cyans0y, Kak 9TO HEPEJKO CIydaeTCs, PEIINJI CIIy Yan.
B pyku noapoctka ronasia kuura O.M. Kop6uHo «Ycrexu co-
BPEMEHHOM TEXHUKI», KOTOpas IIEpEBEPHYJIa €Tr0 BOOOpaske-
Hue. irops cTajl cobupaTh 1 U3y4aTh TEXHUYECKYIO TUTEPA-
Typy. MeuTtasa o npodeccuu MHKEHepa, OH U3ydaJl aHaJM-
THUYECKYI0 T€OMETPHUIO B 00’b€Me YHUBEPCUTETCKOI'0 Kypca,
pelas MHOTOYHCI€HHbBIE MaTeMaTUdYeCcKUe 3aJadn.
[Inraram 4yTh He moMenrasa [leppaa MupoBas BoiHA, Ma-
TepHaJIbHOE II0J0KEeHNUe U 6€3 TOoro He6oraToil CeMbHU CTAJIO
COBCEM TsKeIbIM. [IpuIIock momMoraTs oTiy. TyT yi Gb1I0O
He 710 UH:KeHepuu. ropb XoAuJ Ha KOHCEPBHYIO Gabpury
OWJINTH APOBa, a BedyepaMu paboTas B MyHAIITYYHOU Ma-
CTepCKOM. BCcKope OH IMOCTYIMJ B CUM(EPONOIbCKYIO Be-
YEepHIOI PEMECJIEHHYIO IIKOJIy, IZie IOJy4YnuJI KBaluduKa-
nuro ciecapsd. HecMoTpsa Ha 3arpyseHHOCTb, Mrops mpo-
JOJIKAJ YATATh 3aII0eM, 32 IIOCJIeHUE 1BA I'0/ia OH IOy 9aJl
HCKJIIOUUTEJIbHO NATEPKH, a B 1920 . OKOHYMUJ THMMHA3HUI0
C 30JI0TOM MeZianblo. B ceHTAGpe TOro e roja OH IIOCTYITNJI
Ha IIepBBIM Kypc (PU3UKO-MaTeMaTHUUYEeCKOro (akyJbTeTa
KpbIMCcKOro yHUBEpCHUTETA, I/le 3a TPU I'ojla OCBOMJ YEThI-
PEXJIEeTHUHN KypcC U GJIeCTAIe 3alIUTUI JUIIJIOMHYI0 pabo-
Ty. OceHpio 1923 r. KypuaTtoB yexau B [leTporpaj, rae 6611
3a4MCiIeH cpady Ha TPEeTHH Kypc KopabyIecTPOUTEIbHOI'0
dakrynprera [lomuTeXHUYECKOro HHCTUTyTa. OZJHOBpPEMEH-
HO OH cTaJj paboTaTh B KadyecTBe HabmogaTeasa B MarHuTo-
MeTeopoJIornyeckoll o6cepBaTropun B IlaBinoBcke. [lepBas

9KCIIEpUMeHTaJbHas Hay4dHas pabora Oblaa MOCBAIIEHA
anbda-paJuoaKTUBHOCTU cHera. BecHoi 1924 r. KypuaToB
npepBal y4eby B I[IOTHTEXHUYECKOM HHCTUTYTE W 3aHAI-
cA HAy4YHOU AeATesbHOCTHIO. Ilepexon Ha paboTy B JIeHUH-
rpajJickyo GU3NKO-TeXHUYECKYIO JJabopaTOPUI0 3HAMEHU-
Toro ¢pusuka Abpama Penoposuya Nodde, cocToasmuiica
B ceHTAOpe 1925 r., cTaJl HOBOPOTHBIM 3TAIIOM B HayYHOU
sn3Hu 1.B. KypuaTtosa.

MpocTo o0 c/10KHOM
OueHb ckopo Mropb BacuiibeBud 3aBoeBaj B MHCTUTYTE aB-
TOPUTET U MOJYYUJ 3BaHUE HAYYHOI'0 COTPYAHUKA IIEPBOTO
paspsaja, a 3aTeM — CcTaplIero nHxeHepa-busuka. Hapangy
C HCclIeoBaTeIbCKON paboToi KypyaToB yuTall crieruanb-
HBIH KypcC (PU3UKU AVSIEKTPUKOB Ha QU3UKO-MeXaHUYe-
ckoM (pakynabTeTe JIeHUHIPaACKOTO IOJIUTEXHUYECKOI'0 UH-
cTuTyTa | B [learorn4ecKoM HHCTUTYTe. BiaecTAnuii iex-
TOp, OH BJIa/IeJI ICKYCCTBOM IIepeiaBaTh (GU3UIEeCKUH CMBICT
OITMCHIBAEMBIX ABJIEHUH U II0JIb30BAJICA GOJIBIIION JI060BHIO
cTyaeHToB. CaM MOJIOZOM YYEeHBIH, OH YacTO paccKa3bIBaJl
0 pe3yJbTaTaX CBOUX UCCJIeIOBAHUM, IIPOOYKAAA Y MOJIOIBIX
HOJUUIMHHBIN UHTEPEC K HAYKe.

Jloposxa
He orpaHUYMBaJI uX cBo60bl. Korma Mrops BacuibeBud Ha-
qaJy paborathk B Puarexe, eMy Obln0 22 roga, a UHCTUTYTY,

cBonMu ydeHuramu, A.®.HModde HUKoOrga

kak nucan Modde, «ceMb JIeT OT POAY, X MOIOAOCTb COTPY/-
HUKOB OblJIa IPUBBIYHBIM JIeJIOM». [lofipasHuBaA, UHCTUTYT
Ha3bIBaIU «IeTCKUM cazoM nansl Modder. KypuaToB mpu-
IesicA IO AyIlle KOJAJIEKTUBY CBOMM 3HTY3Ha3MOM, paboTo-
CIIOCOGHOCTBIO, CTPEMJIEHUEM KUTH OOIIIMMHU MHTEPECAMU.
[TepBoii ero nevyaTHOU paboToH B 1ab60paTOPUU JUIIEKTPU-
KOB OKa3aJoCh HCCJIeJOBaHUE IIPOXOKIECHUA MEJJIEHHBIX
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Mzopb Kypyuamos — 2umHasucm

3JEKTPOHOB CKBO3b TOHKHNE MeTaJlJIMYecKue IJIeHKU. [Ipu
pelIeHnH 9TOU 3a4auu IPOABUIACh OHA U3 TUIIMYHBIX YePT
Hropsa BacuinbeBruda — OH yMeJI Y4€TKO IOAMEYaTh IPOTUBO-
pedyus U aHOMaJINH U BBIACHATD UX IIPUPOY IIPAMBIMU OIIbI-
TaMU. «JTO Ke CBOMCTBO, — Itrcay Modde, — mpuBeIo ero
K OTKPBITHIO CETHETO3JIEKTPUYECTBA, K IOMCKaM MEXaHU3-
Ma BBIIPAMJIEHUSA TOKA, K U3y YEHUIO HEJJUHEMHOCTHU TOKOB
B KapOOPYH/IOBBIX pa3pAgHUKAX, K U3y YEHHUIO IPeAIpoOoii-
HBIX TOKOB B CT€KJIaX U CMOJIaX, YHUIIOJISAPHOCTH TOKOB B CO-
JIIX, & II037K€ K OTKPBITUAM B 06/1aCTU aTOMHOI0 A/1pa...»

TamauTt Uropsa BacunbeBudya 0COGEHHO SIPKO ITPOSABUJI-
Cfd IIPU OTKPBITUM CErHETO3JIeKTpruYecTBa. B Konme 1929 r.
A.®. Nodde nopyuaet U.K. KypuaroBy u I1.I1. Ko6exo paso-
6paThCs B AIBJIEHUU aHOMaJIbHO BBICOKOM AU3JIEKTPUYECKOMU
IPOHUIIAEMOCTH CETHETOBOU COJIM. B pesyibTaTe sKCIEPU-
MEHTOB ObllIa OTBEPTHYTa PaHEee CyIlleCTBOBABIIAA TPAKTOB-
Ka 9TOTO SIBJICHUS U IIOKAa3aHO, YTO CETHETOBAA COJIb BBICTY-
aeT dJIEKTPUYECKUM aHajaorom ¢geppomarHerura. Kiaacc
JMBJIEKTPUKOB, 061aJal0IUX TAKUMHU K€ CBOUCTBAMU, KaK
U CeTHeTOoBas CoJib, KypuaToB Ha3BaJl CETHETO3IEKTPUKAMU.
B utore KypuaToBbIM ObliIa 3aJI0:K€HA OCHOBA HOBOU 067a-
CTH HAaYKU — YUYEHUE O CETHETORJIEKTPUYECTBE.

Tpyaoronuk
B 1927 r. Uropb BacunbeBud sxeHMICSa Ha MapuHe [IMUATpUEB-
He CUHEJIIBHUKOBOH, cecTpe cBoero apyra Kupuina CuHeb-
HHUKOBa. OH ITO3HAKOMUJICA C HEU ellle BJaeTcTBe B Kpbimy
U PYKUI BCE 3T roAsl. MapuHa cTajia ero BEpHBIM APyTroM
Y IIOMOIITHUKOM. JleTel y HUX He ObLJIO, ¥ BCE CBOE BHUMAaHUE
MapuHa JImutpueBHa otgana ropro BacunbeBuay. OHa co3-
Jfajia aTMocdepy HACTOSAIIEr0 JPYKETI00Us, KOTOPYIO UyB-
CTBOBAJIU BCE IIepeCcTyMNaBIIe Iopor ux AoMa. Kypuatos pa-
60Taj JoMa TAK K€ MHTEHCHUBHO, KaK 1 B MHCTUTYTE.

B 1933 r. KypuyaToBa Ha3Ha4YuJIu HadaJdbHUKOM OTaena
AAepHON GU3UKN JIECHUHIPAJACKOT0 (PU3UKO-TEXHUIECKOTO

Mzopb Kypuamos — moso00dol yuyersili Pusmexa

UHCTUTYTA. [IPUCTYIIUB K N3y YE€HUIO UICKYCCTBEHHOMN paau-
0aKTUBHOCTH, BOSHUKAIOIIEH IPU 06/IyYeHUH s/iep HEHTPOo-
HaMM, UJIH, KaK TOI/ia 3TO HAa3bIBAJIU, K U3y UYEHUIO 3P PeK-
Ta ®epmu, Urope BacunbeBud BmecTe ¢ 6paToM BopucoM,
JI.B. MeicoBckuM u JI.U. PycuHOBBIM yixe B anpeise 1935 r.
OTKpPBLJI IBJIEHUE sIepHOM n3oMepuu. Ilociae aToro uayue-
HUEM AJEPHBIX U30MEPOB HayaJIi MHTEHCUBHO 3aHUMAaTbCA
BO MHOTHX JIJaG0paTOpUAX Pa3HbIX cTPaH. VX ncciiegoBaHue
B 3HAYUTEJBLHOU CTEIIEHU OIIPE/EINJIO PAa3BUTUE IPEACTAB-
JIEHUH O CTPYKTYPE aATOMHOTI0 f1pa.

OnnoBpeMeHHO KypuyaToB Bes U pyTHeE ONBITEI C HEUTPO-
HaMmu. BmecTte ¢ JIbBoM AHZIpeeBUYEM APIITUMOBHUYEM OH IIPO-
B€JI CEPUIO0 HCCJIEJOBAHUM MOIJIONEHNUA MeIJIEHHBIX HEUTPO-
HOB U f06miica pyHAaMEHTAIbHBIX PE3yJIbTaTOB. YUYEHBIM
yaanock 3aUKCUPOBATh 3aXBaT HEUTPOHA IIPOTOHOM C 00-
pasoBaHUEM fpa TAMKEIOT0 BOJAOPOJa — JEUTpPOHA U Ha-
JIeKHO U3MEPUTH CeYeHUe 3ToU peaknuu. KypuaTos umeTr
OTBET Ha INIaBHBINA BOIIPOC: IIPOUCXOAUT JIM PAa3MHOMKEHUE
HEHTPOHOB B Pa3/JIMYHBIX KOMIIO3UIIUAX ypaHa U 3aMe/IJI1-
Tenda? 9Ty TOHKYIO SKCIIEpUMEHTAJIbHYI0 3a7a4y KypuaTos
IOPY4YHUJI CBOUM MOJIOABIM cOTpyAHUKaM PiaepoBy u IleTp-
$KAKY, ¥ OHU OJIECTHAIIE €€ BhIIIOJTHUIIH.

B ueHTpe BHUMaHUA ypaH
B magase 1940 r. ®aepoB c [leTpxakoM Hogaau KpaTKOE CO-
obmieHre 06 OTKPBITOM MMM HOBOM ABJIE€HUH — CaMOIIPO-
M3BOJBHOM JI€JIEHMM ypaHa — B aMEPUKAHCKHU KypHaJs
Physical Review, B KOTOPOM IIe4aTaJ0Ch OOJIBITIMHCTBO CO-
obimeHn 06 ypaHe. [IncbMo 6bLIO OITyOJIMKOBAHO, HO IIPO-
XOAMJIN HeJle/ld 3a HeJleJIel, a OTKJIMKA Bce He ObII0. AMepH-
KaHIIbI 3aCEKPETUJIN BCe CBOM PAaGOTHI II0 AaTOMHOMY AJDY.
Mup BCcTynuJI BoO BTopyio MUPOBYIO BOUHY.

B 1941 r. nameyeHHaa Kyp4yaToBBIM IIporpaMMa Hay4d-
HBIX pa6oT 6blIa NpepBaHa, U BMECTO AJEPHOU (PU3UKU
OoH BMecTe c AHatojaueM IlerpoBuyueM AJIEKCaHIPOBBIM
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U ApyruMu corpygHukaMu JIOTHY npuHaa ygyacTUe B pa-
6oTax 1o 3aIUTe Kopabaeil OT MAaTHUTHBIX MUH.

Tonpko B KoHIE 1942 I. paboTHI 110 MCCJIEJOBAHUIO OCYIIle-
CTBUMOCTH UCIIOJIb30BAHUSA aTOMHOMN 9HEPIUHU OBIIU BO3006-
HoBJIeHBI. B 1943 r. ropp BacuyibeBrUY BO3IJIaBUJ COBET-
CKHUM aTOMHBIM IIPOEKT, OyAy4um pykoBopuTesaeMm JlabGopa-
Topuu Nt 2 AH CCCP, BniocjieicCTBUU cTaBlIed HCTUTYTOM
aTOMHOM sHepruu. 1944 r. 03HaMEHOBAJICH IIYCKOM ITUKJIO-
TPOHA, IIOCTPOEHHOI'0 BCEro JIMIIb 3aIrof. Bckope Ha HeM
65111 BriepBele B CCCP BbIBeIeH HAPYIKY IIYYOK JEHTPOHOB.
KypuaToB co6paJ mo aTomMy ciydar y ce6s goMa y4acTHH-
KOB IIyCKa M NOJAHAJ G0KaJj 3a IepBYyIo Io6eay HOBOIO KOJI-
JIEKTHUBA.

B 1946 r. xna U.B. KypuaToBa Ha Tepputopuu JlaGopa-
Topuu N 2 HeJaJIEeKO OT IJIaBHOTO 3JaHUSA IIOCTPOUIU KOT-
Temx. OH XoAua Ha paboTy IPSAMO Yepea JeC U 0O4€Hb CKOPO
IIpoTonTaja TponuHKy. OHa U celyac NeTideT CPpeau Aepe-
BbeB. COTPYIHUKU B IIIyTKY HA3bIBAJHU €TO JIOM «XMUKHWHOU
JIECHUKA).

Mo6uausauma atoma

1.B. Kyp4yaToB oCyIIeCTBJIAI HAy YHOE PYKOBOACTBO BCEMU
pa6oTaMu IO aTOMHOMY IIPOEKTY U CaM HENOCPEACTBEH-
HO y4acTBOBaJI B pafoTax II0 CO3JlaHUIO ypaH-rpaduTo-
BBIX PEAKTOPOB, Ha4MHAasA C IePBOro B EBpasuu aToMHOI 0O
peakxTopa @-1, nymenHoro 25 nexkabpa 1946 r. B Jlabopa-
Topuu Nv 2. B opunuajsbHOM 0TUYETE PyKOBOACTBY CTPaHBI
KypuartoB nucan: «B peaynabrare 6G0JBIION U HANIPSAMKEH-
HOU pa6oThl, IPOBEJEHHON KOJJIEKTUBOM B Te€4€HUE UI0JIA
1943 — pexabpsa 1946 rr., ynanock 25 nexabpa 1946 r.
B 18 yacoB BepBble HAGII0AATh LEITHYI0 CAMOPa3BUBAIO-
IIYIOCS PEaKIUI0 B OCYyII€CTBICHHOM HaJKPUTHYECKOM
ypaH-Tpa@UTOBOM KOTJIE C IPAKTUYECKH IIOJHBIM U, I10-
BHUJMMOMY, CAMBIM PaIlMOHAJIbHBIM UCI0JIb30BAHUEM BCEX
M3TOTOBJIEHHBIX K 9TOMY BPEMEHU yPAaHOBBIX U IpaduUTO-
BBbIX 6/10K0B». KpaliHe BamHOI Bexoil B buorpaduu y4eHoro

6BI1JI0 CO3/laHNE U UCIIBITAHUE IIEPBOM COBETCKOM aTOMHOU
60MOBI, MOJOKUBIIEH HaYalo (GOPMHUPOBAHUIO SAEPHO-
ro muTa CTpaHbl. 'po3HOE OpyHe, KaK 9TO HU NapajoK-
cajabHO 3BYYHUT, OBIJIO HEOOXOAUMO JJI COXPAHEHUA MUPA.
BBuay upes3BbIYalfHOM CEKPETHOCTU U CPOYHOCTHU IIPOEK-
Ta 1.B. KypyaToB HaxoauJCA II0J, HEYCBIIHBIM KOHTPO-
JleM opraHoB rocbesonacHocTu, Bepun u camoro Cranu-
Ha. MHOro jJeT cinycTd aKaJeMUK AJIEKCAaHAPOB, BCIIOMU-
Had Te rojel, ropopui: «CioBo CTaJauHa pemnrago BoobIe
cynb6y npoekTta. ITo ogfHOMY KecTy Bepum q060i U3 Hac
MoOr YUTH B HeO6bITHe. Ho BepmimHON nupaMuabl 6611 Bee-
TaKu UMeHHO KypyaToB. OTOo Hallle C4aCThe, YTO B HEM BO-
IJIOTUJIUCH TOIZIA U KOMIIETEHTHOCTD, 1 OTBETCTBEHHOCTD,
U BJIACTB).

YcnenrHoe UCHBITAHUE HOBOI'O OPYMKHSA IIPOMU3OIIIO PaH-
HHUM yTpoM 29 aBrycta 1949 r. Ha cienuaabHO AJIs 9TOTO I10-
CTPOEHHOM IoJauroHe B CeMunaaaTuHCKoN o6aactu. Co3aa-
Tesu 60MGBI CBOM 063aTe/IbCTBA BEIIIOTHUIN. MOHOIIOINH
CIIIA Ha BiIaJieHre aTOMHBIM OPY:KHeM ObLI IT0JI0KEH KOHEII.
JlaBpeHTH1 Bepus, Kak paccKasblBaJl OYEBU/IIBI, pacIie-
snoBan KypuartoBa co cioBamu: «(Hakoe cuacTbe! Beab Moriio
IIPOM30UTH HecyacTbe». YTO OH MMeJI B BUJY, HOHATHO ObLIO
BceM. 3amna/; 6611 noTpsceH: y CoBeTckoro Corosa IoaBUIOCh
aToMHoe opy:xue! Becex cospareneii meapo Harpaauan: Kyp-
9aTOBY U BEYIIUM yYaCTHUKAM aTOMHOI'0 IIPOEKTA IIPHCBO-
unu 3BaHue ['epoa Conuanuctudeckoro Tpyna, MHOTueE y4e-
Hble cTaau Jaypearamu CtanuHckou npemuun. Kpome toro,
OHU IIOJIY YMJIM IIPaBo 6ecIIaTHOro IIpoe3ja B 110601 ropof,
CTpPaHBI.

A TIoYTH Yepes YeThIpe rosia, nog yrpo 12 asrycra 1953 r.,
€IIle JI0 BOCXOJla COJIHIIA, HaJl IIOJUMTOHOM pasjajiCs Orjy-
MINTEJbHBIA TEPMOAAEPHBIN B3pbIB. IIpomio ycmenrHoe
UCHbITAHUE II€PBOM B MUpe BOAOpOoAHOM 6oMO6bI. Co3xa-
HO AJIepHOE Opy:KHe, Ho, IIo yoexaeHuIo Mropa Bacuiabe-
BU4Ya, aTOMHAas 9HEPIus Jo/KHa Oblila CIyKUTh YEJ0BEKY,
a He yOUBaTh €ro.

Mzopb Kypuamos 3a pabomoli

CA.I. AnekcaHOposbIM U e2o 0oukoli Mawel, 1954 2.
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epsas 8 mupe amomHas snekmpocmanyus, O6HUHCK

«}KuBoii» MHTEepec

Eme B 1949r. KypuaToB Hadajl paboTaTh HaJi IPOEKTOM
aTOMHOM 2JjIeKTpocTaHIuU. M coBMecTHO ¢ C.M. Deiin6ep-
rom 6bliIa IpeJIoKeHa Ujiesd KOHCTPYKIIUY aKTUBHOM 30HBI
peaKTopa 3TOU cCTaHIUU. [JlaBHBIM KOHCTPYKTOPOM BBICTY-
nun H.A. lonnexans. 27 utonsa 1954 r. 6L oCyIeCTBIEH
IIyCK IIEPBOY B MU P€ ATOMHOM 3JIEKTPOCTAHIIUU.

Ho U.B. KypuaToB cTaBWJ y3¥e HOBBIE 3aJjadUd — CcO3Ja-
HUE 2JIEKTPOCTAHIIMM HA OCHOBE TEPMOAJEPHON yIIpaBJisie-
Mo peaknuu. OJJHAKO 9TOT 3aMBbICEJI yUYE€HBIHN OCyIIIECTBUTh
He ycnes. Ilox pykoBoactBoM KypuaToBa 6bliIa IHOoCTpoeHA
NpAMOJMHEHasA TepMos/iepHad ycTaHoBKa «Orpa» I uc-
CJI€JOBAHUMN yJEePHAHUA U CBOMCTB IJa3Mbl. IIpu KHU3HU
N.B. Kypuarosa B MAD mniog pykoBoacTBoM JI.A. ApIIUMOBU-
49a OBLJIM IIOCTPOEHBI IIEPBbIE YCTAHOBKU «TOKAMaK», IIPUH-
IUII JEUCTBUSA KOTOPBIX BIIOCJIEICTBUH OBLJI II0JIOMEH B OCHO-
By CO3/IaHUSA MEXKJAYyHAaPOJHOIO 9KCIIEPMMEHTAIbHOIO TEP-
mosaepHoro peakropa ITER.

OxpnoBpeMenHo M.B. KypyaToB mpHUCTyIInMI K CO3JaHUIO
nepBoii B CCCP aTOMHOU IOJBOJHOM JIOAKU «JIEHUHCKUU
KoMcoMoJD (1958) 1 mepBoro B MUpe aTOMHOTO JieJoKoJIa «Jle-
HuH (1959). B pesynpTraTe NOABUINCH HOBAA OTPACJIb ATOM-
HOTO IOABOJHOTO U HAJBOJHOTO Cy/IOCTPOE€HMsI, HOBAd Hay-
Ka, HOBBIMU CTAJIM U TEXHOJIOI'UH.

Hropsa KypyaToBa BoJIHOBaJIM HE TOJbKO GJIM3KHIE €My IIPO-
61€eMbI AaTOMHOU HAyKH, HO 1, Ka3aJIOCh Obl, JaJIEKUe OT HUX,
HapuMep IIpo6aeMbl 6MOI0THUH, TeHETUKN. Ero oueHb Tpe-
BOKMJIO ITOJIOMKEHMNE B OMOJOTUYECKOI HayKe, CIIOMKUBIIIEe-
cd B koHIle 1940-x — Havase 1950-x rr. BMecTe c nmpe3u/ieH-
ToM Akazemuu Hayk CCCP Anekcanapom Hukonaesuuem He-
CMESHOBBIM OH CIenuaJbHO obpalajcs B IPAaBUTEIbCTBO
C 3aABJIEHUEM O HEOOXOAMMOCTU PAa3BUTHUSA pAJA €€ pasjie-
JIOB, OPraHU30BaJI CIIeIUAIbHBINA GUOJOTMYEeCKUN CEMUHAP,
K y4JaCTHIO B KOTOPOM IIPUBJIEK BBIJAIOIIUXCA y4eHbIX. Oco-
6p1if nHTepec y KypuaToBa BBI3BAJIH BOIPOCH!, CBA3aHHBIE
C peakIuel KUBOM KJeTKU HAa paJUOAKTUBHOE U3JIyYeHUe.
B MHcTUTyTE aTOMHOU sHepruu Mrops BacunbeBud cospan
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WHAT TO DO ABOUT A-BOMB
NOW THAT RUSSIA HAS IT

) /’ U.S. Is 4 Years Ahead But Plans Defenses

U.S. still has @ long lead in But 4 stockpile
any atom-aorms race. Russia, at
best, is where U.S. stood four
years ago

Bomb stockpile, most of the
knew-haw, experience are held
by U.S. And American planes,
as bomb carriers, are better.

Danger area for America, in
any atomic war, is the big indus-
trial region of the north, from
New York to Chicago

PREMIER STALIN
+ . no siackpile

PRESIDENT TRUMAN
ne menopely

SEPTEMBER 30, 1940 13

lMpecca CLWA o 83pbige 8 CCCP amomHol 60m6bi

HAy4HBIH CEKTOpP B 06JaCTU T€HETUKH U CEJIEKIIUU MHUKPO-
OpPraHM3MOB, HAa OCHOBE KOTOPOTO II03/Hee ObLI CO3JaH pa-
JHOOHOJIOTUYECKUN OTAe. B HeM paboTanu yueHble CaMbIX
Pa3HBIX CHEUAJIBHOCTEN: OM0JIOTH, XUMUKH, (PU3UKU, TeX-
HUKU, KOTOPbIE pa3BEepPHYJIN PaGOTHI 10 pHU3MKe OHUOIIOTUMe-
POB ¥ MOJIEKYJISPHOM reHeTHKe. [Io3/1Hee d9TOT OTAEJI BbIe-
JIMJICA U3 cocTaBa THCTUTYTa aTOMHOM 9HEPTUH U GBLI IIpe-
o6pasoBaH B UHCTUTYT MoseKyJIsspHOH reHeTuku AH CCCP.

ApepHomy B3pbIBYy — HET, HET, HET

Kpyr naTepecoB KypyaToBa He MCUEPIILIBAJICA TOJIbKO Ha-
ykoii. OH 6BLI aKTUBHBIM 60pIioM 3a MuP. [ToHMaA orpoM-
HYIO OIIACHOCTD JIJIA YeJIOBEUeCTBA F'OHKH AZIEPHBIX BOOPY-
JKEHUH, OH IOCJIeJ0BATEIBHO BEICTYIAN 3a 6€3yCII0BHOE 3a-
IpeleHne sAJepHOT0 OPYMKUsA U UCII0JIb30BaHUE ANEePHOU
9HEPruU TOJbKO B MUPHBIX IlelAX. Bea Kunydas AesaTelb-
HOCTb M.B. KypuaToBa, ycuiansa Bcel CTPaHBI B T€ TPyAHBIE
TOZBI €€ UCTOPUU, OOECIIEYNBIIINE CO3/IaHNE B KpaTyanIiue
CPOKU OPYIKUS AAEPHOTO CAEPHUBAHUSA, CIIOCOOCTBOBAIU
COXpaHEHMIO MUpa.

Ha saceganuu BepxoBHoro Coeta CCCP 31 mapTa 1958 1.
Hrope Kyp4yaToB BBICTYIIU C TAKUMU CJIOBAMMU: «YU€HBIE LIIy-
60KO B3BOJIHOBAHBI TE€M, UTO JI0 CHX IIOP HET MEKYHAPOIHO-
ro comvIaleHusA o 6€3yCI0BHOM 3aIPeIeHUH aTOMHOTO U BO-
JIOPOJIHOTO Opy:¥Hs. MBI o6paliaeMcs K y4eHbIM BCETO MUpa
C IPU3BIBOM IPEBPATUTH SHEPIUIO AAEP BOAOPOAA U3 OPYHUA
Pas3pylIeHus B MOI'Y YUY, JKUBUTEIbHBIN ICTOYHUK 9HEPTUH,
HecyIIUi 61arocoCcTOsHIE U PaJloCTh BCEM JIFOAAM Ha 3eMJIe.
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3a rogbl paboThI HAJL yPAHOBOM IIPOGIEMO O/ HAy YHBIM
pykoBozacTBoM KypuaToBa 66110 CO3JaHO COBETCKOE ATOMHOE
U TEPMOSAJIEPHOE OpY:KHUe, IIyIeHa IlepBas B MUPE aTOMHAadA
3JIEKTPOCTAHIINSA, BOIIIA B CTPO aTOMHBIN JIEZJOKOJI U ATOM-
HasdA IOJBOAHAA JOJKA U, YTO He MEHee BaKHO, OblIa co3fia-
Ha CUJbHEWUIIas OTeYeCTBEHHAs aTOMHasA HayKa, BOZHUKJIA
MOIIIHAA aTOMHAs IIPOMBIIIIEHHOCTb. HO rojibl HAaNpsaKeHHOU
PpaboThI HOAOPBAJIM €T0 3/10POBbE. BCkope 1ocie BO3BpaIlieHUA
u3 Aurnuu, rae Urops BacuibeBruu B 1956 1. caenalt Jokaasn
B ATOMHOM IIeHTpe B XapyaJljie, y HEro CJIy YUJICH MHCYJIBT.

310pOBbE BOCCTAHABINBAJIOCH MEJIEHHO, BpAaUM OrPaHU-
quBaJu lropsa BacunbeBuya B paboTe U jake BO BCTpedax
c koneramu. KypyaToBa, IPUBBIKIIEro GBITH BCEIJa B IIEH-
Tpe COOBITHH, 9TO yrHeTaso. Korga 60se3Hb oTCTyIIana, OH
caM03a6BE€HHO 3aHUMAJICS aTOMHOM 3HEPreTUKON, TPaHC-
MOPTHBIMU AJ€PHBIMU yCTAHOBKAMMU, HO OCOGEHHO MHOI'O
U BJIOXHOBEHHO — IIpo6jeMaMu TepMOsSEePHOT0 CUHTEe3a.
Haxopsce goma, Uropp BacunbeBud 4yuTall, ciayliajl UTpy
CyIpyTH Ha podJe MU IIACTUHKU, KOTOPbIE KOJJIEKIIUO-
HupoBasa. OH 04eHb JI00UJI My3BIKY, 0CO6€eHHO PaxMaHUHO-
Ba. E3qui, eciiy mo3BoJIAI0 3J0POBbE, HA KOHIIEPTHI B 5ob-
III0M 3aJl KOHCEPBATOPHUHU. 3a HECKOJIBKO JHEH /10 KOHYMUHEI,
B ¢pespaje 1960 r., cayman «PekBuem» Momapra.

CiIy9uioch 3TO KaK-TO J0 OOMJHOr0O IIPOCTO U OOBIIEHHO.
ITocne BcTpeuu ¢ akagemukaMu Kanuneit u TomaueBbIM Ky p-
4JaToB Ioexal B BapBuxy, rie HaxoAuICA Ha OTABIXE aKaje-
muk Onuii XapuToH. OHU JOJITO TYJIAIN IO cCaay, IIOTOM IIPU-
CenUu NepefoXHyTh. HeokmuJaHHO B pasroBope BO3HUKIA
JUIMHHAs ray3a. XapuToH o6epHyJIca 1 yBujes, uro KypuyaToB
yMmep. Tak o6opBajicA ¥KU3HEHHBIN IIyTh 9TOr0 6JIECTAIIEro
Y4YEHOr0 U OpraHu3aTopa Hayku. B Tpaype GbLIU Bce, KTO €ro
3HaJI. YIIeI U3 JKU3HU OJUH U3 BeINYalIuX (PU3NKOB ILJIaHe-
TBI, OCHOBATeIb MIHCTUTyTa ATOMHOMN 9HEPrUy — BBIJAIOIIA-
fAcA pUrypa CoBeTCKOM M MUPOBOM HAyKH, MHTEJJIUTEHT, 9H-
LIUKJIONEUCT, 06aATeIbHBIN YeJI0BEeK, KOTOPOTO BCe JIIOOMIIN.

Y106bI NOMHU/U

KypuaToB TepneTs He MOT 60JIeTh, ObLI OITUMUCTOM 1 CUU-
TaJl, 9YTO 60JIE3Hb HA TO U 60JIe3Hb, YTOOBI B KOHIE KOHIIOB
OTCTYIUTH. B CBOUX BOCHOMUHAHUAX aKaJeMUK AHATOIUNA
AneKcaHJIPOB pacCKasbIBal: «3a BpeMs 60Ie3HH, BocIae-
HUSA JIETKUX (eule 8 CAMOM HAaUAle AIMOMHO20 NpoeKma. —
IIpum. peo.), y KypuaToBa oTpocia Goyplnas YepHas 60po-
na. U coTpyAHUKU MexAy coboii ganu eMy npossuine “Bo-
pozaa’. Ha Bompoc, Korja oH ee c6peeT, ropb BacunbeBuy,
JIyKaBo yJIbIbasack, orBedas: “Hy kakoii :xe a Bopona 6e3 60-
poanI?” Y HEro Jasxe MOABUIINCH IPUBBIYKHA, II0 KOTOPBIM CO-
TPYAHUKHU y3HaBaJIM €ero HacTpoeHue. Eciau oH riaaua 6o-
PpoAy IO IIePCTKEe, 3HAYUT BCe GbIJIO XOPOIIIO, & €CJIU Tepe6uI
U TAHYJ BHU3, TO JieJIa Uy T HeJa Ho...» 113 BocmoOMUHaHUU
akageMuka AHApeda JmurpueBndya Caxaposa: «OmHaMIAbI
MOJIOZON KOJUIEKTUB IIPUHEC B “XMKHUHY OIPOMHBINA JUCT
BaTMaHa C 3allMCAHHBIMMU B KJIE€TKaX JECATKAMHU 3a/a4 U I10-
CJIEIOBATEIBHOCTHIO UX penteHud. iropp BacunseBuy Bece-
JIO B3TJISIHYJI HA KJI€TKHU, IIOCBUCTEJI U HAa3BaJ 3TOT IJIaH “I10-
POXoM opexoB’. A Ha BOIIPOC “TIoUeMy?” paccKas3ajl 030pPHYIO
HCTOPHIO IIPO TOProBIA-TPy3WHA, IPO/iaBaBIIIETO HA PhIHKE
OpexXH 3a Ty K€ IIeHY, 3a KOTOPYIO UX KYIIMJI, IOTOMY YTO OH
“nro6u1 mopox opexos”. Toraa KypyaToB 3aKOHYMII pa3roBop
C MOJIOZIE#KbIO TAKMMU cI0BaMu: “Jles1aiiTe B paboTe, B sKU3HU
TOJIBKO caMoe€ IMmaBHOE. FIHaye BTOPOCTEIIEHHOE, XOTA U Hy -
HOE€, JIETKO 3aIIOJIHUT Ballly }XHU3Hb, BOSbMET BCE CUJIbI, 1 JI0
IJIAaBHOTO BBI He JloieTe... MceaeayiTe To, 9TO IPUBEAET Bac
K LEeJTH . |

Modzomosusaa AHHa NMumeHosa

«XUxUHa necHuka» — dom-my3eli U.B. Kypuamosa

B dome-mysee U.B. Kypuamosa
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«Camoe 21aB8HOe 8 HCUZHU — MO
Xxopouto pabomams camomy,

HO ewe sancHee Hayuumsos
Xopouio pabomamau Opy2uUxX».

A.I1. Anexcandpos
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ET'O SBAJIM

A.lL.

Anamounuii ITemposuu Anekcandpos, akademux AH CCCP, mpucost
I'epoil Coyuanucmuueckozo Tpyda, naypeam JlenHuHckoil u CMaauHcKux
npemuil CCCP. Hazpancden o0uHHaouamsto opoeHamu JleHuHa, opoeHoM

Tpydosozo Kpactozo 3HameHu, opdeHom Oxmsbpwbckoil Pesonroyuu,
Boawwoil 3on1omoit medanwvro umeru M.B. Jlomornocosa AH CCCP, 3o.n10moil
meoanvro umenu U.B. Kypuamosa AH CCCP. Jlaypeam npemuu umeHuU
A.D. Hogpgpe AH CCCP

HaTtonuil IleTpoBUdY AJEKCAaHAPOB POAUJICA
13 dpeBpansa 1903 r. B ropoae Tapamia nog KueBom
(Yxpauna). B 1906 r. cemba nepeexasia B Kues,
e B 1919 r. AHATOJINI OKOHYMJI peaIbHOE YYU-
aumie. B 1919-1920 rr. Bo Bpemsa ['paskJaHCKON BOWHBI OH
CIIy¥UJI JOHKEPOM B apMuu BpaHrens, a mociae paboran ac-
cuCcTeHTOM B KneBCKOM rOpHOM MHCTUTYTE, 3JIEKTPOMOHTE-
POM, 2JIEKTPOTEXHUKOM B KHeBCKOM (DU3HKO-XUMHUYECKOM
ob6urecTBe npu [loauTIpocBeTe, perogaBaTeIeM CpeJHer
IIKOJIbI B cesne Benku KueBckoit ob6sactu. HecKoIbKO et
OyAyIui akaJeMUK COBMeIasl yuyeby Ha GU3NKOo-MaTeMa-
THYeCcKoM (pakynabTeTe KneBCcKoro rocyapcTBEHHOTO YHU-
BepcuTeTa (1924-1930) c mpennogaBaHeM GU3NKUA U XUMUU
B 79-11 TpyoBoi mkose Kuesa.

Eme ctygeHTOM AJIEKCAHAPOB IIPUCTYIIAJ K CAMOCTOS-
TEeJIBbHOU HCCIIeI0BAaTEeIbCKON pabore B KmeBCckoM peHTre-
HOBCKOM MHCTHUTYTE I0J, HAYYHBIM PYKOBOJCTBOM Ipodec-
copa B.K. Pomre. 9Tu ucciiefoBaHUA NPUBJIEKJIN BHUMaHUE
arkajgeMuka A6pama ®enoposuua Modde, KOTOpPBIN IpUria-
CHJI MOJIOAOTO YYEHOTO B JIeCHMHIpaACKUN (PU3UKO-TeXHUYIEe-
cKku# uHCTUTYT (JIOTHU).

CBoro HayYHYI0 AesaTelbHOCTh B JIOTU AnaTtonuii [leTpo-
BUY HayaJ B 1930 r. ¢c ucciaegoBaHUHN 9JIEKTPUUECKOU ITPOY-
HOCTU AU3JIEKTPUKOB. Ero Ipenu3noHHBIE 3KCIEPUMEH-
TBI IIPOJAEMOHCTPHUPOBAIN HE3aBUCHUMOCTD dJIEKTPUYIECKOU
IPOYHOCTHU HU30JAIMOHHBIX IIJIEHOK OT UX TOJIIMHBI U 3a-
CTaBUJIU OTKA3aThCA OT pa3BUBaBIIENCA B TO BpeM s JTaBUH-
HOI TEOpUHU yAAapHOU moHM3anuu. B 1937 1. Moog0i yue-
HBIU 3alIUTHJI KAHAUATCKY0 ArccepTanuio I Ipo6oit TBep-
JIBIX JUSJIEKTPUKOBY.

OcHoBaTe/1b PU3UKHU NO/IMMEPOB

B cepegune 1930-x rr. AJIEKCAaHAPOB YBJIEKCA HOBBIM JJIS
TOro BPEMEHU HallpaBJE€HUEM HayKU — (PU3UKON IOJIU-
MepoB. BmecTe co CBOUMU COTPYAHUKAMHU U B TBOPYECKOM
KoHTaKTe cILII. Ko6exo y4YeHBIH IOJIy4YHJ Pe3yJbTaThl,
TI03BOJIMBIINE YCTAHOBUTD OOIIME /151 BCEX ITIOJMMEDPOB 3a-
KOHOMEPHOCTHU U BBIABUTH CBA3U MEMHKAY MEXaHUYECKU-
MU U 3JE€KTPUYECKUMHU PeJaKCAIIMOHHBIMU IIPOIECCAMU.
Pa6oThI 5TOro KA, BBIIOJHEHHBIE B 1933-1941 rr., co-
CTaBUJIA OCHOBY JOKTOpPCKOU AuccepTanuu A.Il. AnexkcaH-
ApoBa «Penakcanus B HOJIMMepax», KOTOPYIO OH 3aIlUTHII
27 urona 1941 r. PeaynbTaThl UMEIX Ba)KHOE IIPpaKTH4Ye-
CKOe 3HaueHue. B yacTHOCTH, ObLIM CO3JaHbI MOPO30CTOM-
K€ PE3WHBbl Ha OCHOBE OTEYECTBEHHOIO CUHTETUYECKOIO
Kay4dyKa, Hali/IeHO TEXHUYEeCKOe IPUMEHEHUE ITI0JTUCTUPO-
Jla — IOJIMMEPHOIr'o AUBJIEKTPUKA, BIEPBBIE AETAIbHO UC-
CJIEJOBAHHOI'O yYEHBIM.

MpoTBOMMHHAA 3aLMUTA

B rogper Benrnkoit OTedecTBEHHOM BOMHBI AHaTOonuu IleTpo-
BUY BO3IJIaBHJI PaGOTHI IO 3aIiUTe Kopabyeld OT MarHUT-
HBIX MUH. Hay4YHbIe OCHOBBI METO/a 3aIMUThI OBLIN 3AJ0-
JKEHBI IIOJT €r0 PYKOBOJICTBOM ellle B IIpeBOeHHEbIe roabl. Co-
TPYAHUYECTBO YYEHOTO C BOEHHBIMU MOPAKAMH HA4aJIoCh
B 1932 r., Korjla OH co3JaJ dJIEKTPOAYTOBOU IIpope3aTeib
IIPOTHBOJIOIOYHBIX CETEeBBIX 3arpamaeHun «Com.

B pa6oTe Hajg NPOTMBOMUHHON 3aIIUTON Kopabyiel mpu-
HUMAaJI yYaCcTHe MHOTVE COTPYAHHUKN DPU3UKO-TEeXHUUIE-
CKOro MHCTUTYyTa, B ToM uucie U.B. Kypuaros. 3a paspa-
60TKY MeToJla ¥ TEXHOJOTHUH pa3MarHU4YUBaHUA Kopabien
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AHamosuti AnekcaHopos — mo1000U yyeHell Pusmexa

Anaronuio IlerpoBuuy AJ€KCaHAPOBY U €ro GJIMKANIINIM
copaTHUKaM B 1942 r. npucyauau CTaJIUHCKYIO IIPEMUIO
I crennenn.

YpaHoBas npob6/1ema: Ha4a/10
B 1942 r. B CoBeTcrkoM Coro3e HavyaaIuch paGOTHhI MO «ypaHO-
BOH IIpo6JieMe» — CO3/JaHUI0 ATOMHOI'0 Opy*Ud. B KoHIle BOii-
HBI, Oyy4H yKe U3B€CTHBIM Y YEHBIM, YJIEHOM-KOPPECIIOHAECH-
ToM Akagemun Hayk CCCP (c 1943 r.), AHaTonul AJIEKCaH-
JIPOB II0 IpuIIamenuio KypyaTroBa ak TUBHO BKJIIOYMJICA B 9TY
paboTy 1 BCKOpe CTaJI OJHUM U3 €€ BeyIINX yYaCTHUKOB.
ITocranosnennem Coseta Munuctpos CCCP ot 17 aBrycra
1946 r. A.Il. AnekcaHApPOB GBI HAa3HAYEH AUPEKTOpPOM MH-
ctutyTta puandyeckux npobdiem (UPIT) AH CCCP. B MockBy
u3 JIOTH 6bli1a IepeBesieHa B IIOJTHOM coCTaBe ¢ 060py1oBa-
HUEM U MaTepUaJaMU U BCs €ro 1abopaTopus.
Tpe6oBasnoCh CPOUYHO MOOMJIN30BATh HA BBIIIOJTHEHUE 3a-
JaHUM aTOMHOIO IIPOEKTa y4YeHBbIX MHcTutyTa dpusnde-
CKHUX IIp0o6jeM, BKIoYasd TeOPeTUYeCKUN OT/eJ, KOTOPBII
OBLII B TO BpeMs OAHUM U3 CUJIBHEUITUX B cTpaHe. TeopeTu-
KOB Bo riase co JIbBoMm JlaBugoBuuem JlaHAay HNOAKIIOYU-
JIX K pacYeTHBIM paboTaM II0 AaTOMHOMY OPYIKHUIO, a 9KCIIe-
PUMEHTATOPHI 110 3ajaHuI0 Mropsa BacunbeBuya Kypuato-
Ba U3yYaJId AJ€pHble KOHCTAHTBI MaTepHAaJIoB JJ1s1 60MOBI.
ITox pyxoBOACTBOM AJIEKCAaH/APOBA OB BHIIIOJIHEH KOMILJIEKC
CJIOMKHEHIINX paboT, BKIIOYAA UCCIEA0BAHUSA 110 TEPMOIUD-
¢Gy3HOHHOMY pPa3/IeJIEHUI0 M30TOIIOB, a TAKMKE IIOIydYEeHUE

nevitepud u Tputua. C 1948 r. Anatonuii [leTpoBUY NpUHU-
MaJl aKTUBHOE y4JacTHe B pa3paboTKe IIPOMBIIIIIEHHBIX PeaK-
TOpOB. IIpy 3TOM HayYHBIe HallpaBJIeHUs, paHee pa3BUBaBIIIN-
eca B I®IT mog pyKOBOACTBOM €T0 IIEPBOTO AUPEKTOPA aKa/e-
muka [1.JI. Kanuiiel, 6b17U IOJHOCTHIO COXPAHEHBI.

MpaBas pyka

19 cenTabpsa 1949 r. ArlekcaHAPOB ObIJI Ha3HAYEH 3aMECTHU-
TejaeM JupekTopa JlaGopaTopuy U3MEePUTEIbHBIX ITPUG0-
poB Axkagemuu Hayxk CCCP (JIMITAH) 1.B. KypuaToBa, Kak
c 4 cenTabpsa 1949 r. Ha3piBasack JlabopaTopus Ne 2. Odu-
IIUAJIbHO OH PYKOBOJMJI HAy YHOH YaCThIO, OCTABASACH II0 CO-
BMECTUTENbCTBY aupekTopoMm UDII. C mapTa 1955 r. AHa-
Toaui IleTpoBUY MOJHOCTBIO COCpPEAOTOUYMIICA Ha pabore
B JIUITAH, rae ctas npaBoi pykoii 1.B. KypuaTosa.

Eme B 1948 r. AnekcaHpoB BHeCc B CIIEIIKOMUTET, BO3-
riIaBiseMblil Bepued, IIpeajokeHHe HadaTh pPabGoThI
10 IPOEKTUPOBAHUIO IIOJBOAHBIX JIOJIOK C ANE€PHBIMU dHEP-
reTUYeCKUMU yCTAHOBKAMU, HO TOTa 9TO OBLIO IPU3HAHO
HECBOEBPEMEHHBIM, T.K. OTBJIEKAJO CHUJBI OT pa3paboTKHU
aToMHOI 60MO6BI. B aBrycte 1952 r. B 1paBUTEIbCTBO ObLIA
HaIlpaBJeHa JoKJIaJHasA 3alucKa, nognucanHada 1.B. Kyp-
yaToBbIM, A.Il. AnlekcapapoBbeiM u H.A. Jlonnexanem,
c 060CHOBaHMEM HEOGXOJIMMOCTH U BO3MOKHOCTH CTPOU-
TeJbCTBA ATOMHOM IOABOJHOU JoaAKH (AILJT). 9To mpeaso-
JKeHUe ObLJIO NPUHATO, U 9 ceHTAOPA CTanuH noamnucad [1o-
ctaHoBiieHue CoBeta MunuctpoB CCCP, B cOoTBETCTBUHA
C KOTOPBIM AJIEKCAHJPOB OBbLJI Ha3HAYEH HAYYHBIM PYKO-
BOoAUTENIEM pa3dpaboTku npoekta AIlJI u ee snepHON sHEP-
reTUYeCKOM yCTaHOBKHU. IlepBas oTedyecTBEHHAsA aTOMHAsA
noABoAHAA JoaKa «JIeHMHCKUIT KoMCOMOJD B aBrycte 1957 1.
6bliIa CIIyIlleHa Ha BoAy, a 17 auBapsa 1959 r. nepegana B co-
ctaB BoeHHO-MOpcKoro ¢irora. 3a Hel mocjaeroBaau 6omee
COBepIIeHHbIE Pa3paboTKHU.

CosaHHBIE IO HAYYHBIM pyKoBoAcTBOM A.Il. AnekcaH-
JIpOBa aTOMHBIE IIOJABOJHBIE JIOJKHU TPeX IIOKOJIEHUMN U HaJ-
BOJHBIE KOPA6JIU C A/IePHBIMU 9HEPreTUYECKUMU YCTAaHOB-
KaMM CTaJIU OJHON U3 BaXKHEUIIINX COCTABIAIONINX CTpaTe-
TUYECKOro IapuTeTa MeXAY AByMS CBEPX/eprKaBaMU.

MupHbIit aTom
CoBmecTHO ¢ KypuaToBeIM AJleKCaHAPOB HNOAroToBUI ITo-
crtaHoBieHue [IpaBuTenbcTBa oT 28 HosA6pa 1953 r. o mpo-
€KTHUPOBAHUU U CTPOUTEIHCTBE ATOMHOTO JIEJOKOJIA 1 ObLI
Ha3Ha4YeH Hay4YHBIM PYKOBOJUTEJIEM IIpoekTa. B gexabpe
1959 r. mepBBIN B MUpE ATOMHBIU JeAOKOJ «JIeHHH» ObLIT
npuHAT MuHHUcTepcTBOoM Mopckoro ¢iota CCCP B onbIT-
HYIO 3KCILTyaTanuio. 3a 3Ty pabory AHatonuii [leTrpoBuy
B 1960 r. mosyuymnia BTopylo 3Be3ay ['eposa Conuanuctude-
ckoro Tpyzaa. Bcero mpu ero sKM3HHU OBLIO IIOCTPOEHO BO-
CeMb aTOMHBIX JIEJJOKOJIOB U aTOMHBINA JUXTepoBo3. Co3za-
HIE YHUKAJBHOIO (pjIoTa, CIIocOOHOr0 pernraTh BaRHEHImne
HapPOAHOX03ANCTBEHHBIE 3a/]Ja4U CTPAHBI B 9KCTPEMAJIbHBIX
YCJIOBUAX IOJIAPHBIX MOPEN, — 9TO ellle 0O Ha OrpoOMHas 3a-
CJIyra y4eHoro.

B 1960 r. ymep KypuaToB, u IHCTUTYT aTOMHON 9HEPIUHA
BO3IVIABUJI aKaJIEMUK AJIEKCaHAPOB. HecMOTpsA Ha Bce CJIOMK-
HOCTH, HOBBIH JHPEKTOP CyMeJ COXPAaHUTb B MHCTUTYTE
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TBOPYECKYIO, JEMOKPATUYHYIO aTMocdepy M, IJIaBHOE, €ro
€IMHCTBO, YTO OBLJIO JIeJIOM He caMO cOO0U pa3yMEeIOIINMCH:
MeNIaad Pa3HONJIAHOBOCTh HAYYHBIX HAIIPABIEHUI OTAEI0B
WA u cTpemMiIeHue UX PYKOBOAUTENIEH K CAaMOCTOATEIbHOCTH.

Anatonui IleTpoBHMY MO-IIPEKHEMY OCTaBaJIC Hayd-
HBIM PYKOBOAMTEJIEM BarKHEWINUX HaNpaBJIEHUH pa6oT
110 CO3JJaHMIO AJE€PHBIX PEAKTOPOB PAa3JIUYHOIO0 Has3Haye-
HUA. AJeKCaHAPOBY BCe yJaBaJIOCh IIOTOMY, YTO OH pabo-
TaJl CO MHOTMMH TaJIaHTJIAUBLIMHU PEAKTOPIIUKAMM, TAKUMU
kak akagemuku H.C. XnonkuH, H.H. I[ToHomapeB-CTenHOM,
gjeH-KoppecnonaeHT PAH B.A. CugopeHKo, JOKTOpa HayK
C.A. CkBopuos, C.M. ®eitubepr, A.B. IlleBenes, I'A. Ti1agkos,
H.E. KyxapKuH U pag ApyTrUx.

He ¢pusmkoii egnHoi

B TpynHBIE A5 OTedecTBEHHOU 6uosnoruu 1950-e rr. Amek-
caHZpoB BMecTe ¢ KypyaToBbIM IoAAepKa c1abble POCTKU
3apoikAaBIIeca TOrAa MOJIEKYJIAPHOU FreHeTUKU. B mHCTH-
TyTe ObLI CO3IaH PagHO6GHOIOIrMYeCKNI OTAE, II03/THEE BbI-
JEeTUBIINNICA B CAMOCTOATEIbHBIA HHCTUTYT (HbIHE — WH-
CTUTYT MOJIEKYJIAPHOU IeHeTHUKH PocculicKod aKageMHuu
HayK) U CTABIIMMK B CTPaHE OJHUM M3 BEAYIIUX IIEHTPOB
B 9TOM 06/1aCTH OMOJIOTUYECKUX UCCIIEJOBAHUN.

B 1960-x rr. ucciaegoBaHUAsA MO TEPMOAJEPHOMY CHHTE-
3y HaXOJMWJINCh HaIlepeJHEM Kpae Hay4YHO-TeXHUYEeCKO-
ro mporpecca. a8 Te€pMOAJEPHBIX 3KCIE€PHUMEHTAJIbHBIX
YCTAHOBOK HY:KHBI GBI HOBBIE MaTePUAJIbl U TEXHOJOTUU

(rry6okuit BaKyyM, MOIIIHbIE MAarHUTHBIE II0JISI, BBICOKHE
TeMIepaTypbl, OOJBIINE IIOTOKH OBICTPBIX HEHTPOHOB),
U AleKCaH/IPOB CO37jaeT HOBOe moapasaeneHue — Otaen pu-
3UKH TBEPJOTO TeJa (ETo BO3IVIABUJ YJIEH-KOPPECIOHIAEHT
PAH H.A. YepHONJIEKOB), Ile TEOPETHYECKU U dKCIEPU-
MEHTAJbHO HCCJEJ0BAJIUCh MaTepuajbl AJsd TEepPMOAAEP-
HBIX yCTaHOBOK. CIIe[IHaINCThI 3TOr0 OTAeIa pa3dpaboTaiy,
B YaCTHOCTH, CBEPXIIPOBOAHUKOBBIE MaTEPHUAJIbI, KOTOPHIE
HCIOJIb30BAJINCh B MATHUTHBIX OOMOTKaX TE€PMOSAAEPHBIX
YCTAHOBOK THUIIA «TOKaMak». [lo MHUIIUATUBE AUPEKTOpa
B IHCTUTYyTEe OTKPBIBAJINCH U YCIIEIITHO PA3BUBAJINCh HOBBIE
Hay49HbIe HAIIpaBJIE€HU, HAIIPUMEP BOJOPOAHAA dHEPTeTH-
Ka. OTUMU paboTaMu pyKOBOAWI aKkaieMuK B.A. Jleracos.

dpaaaepHoro Ton/amsea

B 1950-e rr. neseHanpaBIeHHO 3aHUMAaACh ATOMHBIM (J10-
TOM, AHaTtonui IleTpoBUY NpUHMUMAJ AKTHUBHOE ydyacTHUe
B IIOJITOTOBKE BaKHEUININX PEIIeHNH 110 pa3paboTke peaKkTo-
POB AJIs1 aTOMHBIX a/eKTpocTaHnui. [ToctaHoBiaeHueM Co-
BeTa MuHuctpo CCCP ot 15 mapTa 1956 r. npegycmMaTpu-
BaJIUCh CTPOUTEIHCTBO U IIyCK B 1956-1960 IT. HECKOIBKUX
QTOMHBIX 3JIEKTPOCTAHIIMU C PEAKTOPAMM PA3IUIHBIX TUIIOB.
ITprkazaMy MUHHUCTPA CPEJHETO MAIIMHOCTPOEHUA B MapTe
u aBrycte 1956 r. A.Il. AnekcaH/1poB ObLII Ha3HAYEH HAy YHBIM
PYKOBOAMTEJIEM IO PpeaKTOPHBIM ycTaHOBKaM BBIP (Bogo-Bo-
JSTHOU 9HEPTreTUYeCKNH peaKToOp — PEaKTOp C BOAOU IO/ 1aB-
nenuem) u BK-50 (peakTop BoAAHOM KUITAIAL).

Bo spems susuma s CLUA
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Ilocne mycka rojoBHBIX 6JI0OKOB Ha HOBOBOPOHEXKCKOM
u Benosapckoir A9C u peakTtopa BK-50 B JlumuTpoBrpajae
OblJIa IIPUHATA IIPpOrpaMMa JaJbHEUIIero pasBUTUA aTOM-
HOM SHEPreTUKU B cTpaHe. B 1966 r. Ha AlekcaHapoBa
OBIJIO BO3JIOKEHO HAYYHOE PYKOBOJACTBO paGoTaMU IIO CO3-
JAHUI0 BOAO-BOAAHBIX PEAKTOPOB €JUHUYHOU MOIIHOCTBIO
400 MBT (311.) u ypaH-TpaduToBbIX TUNIA PEMK MOITHOCTEIO
1000 MBT (a:1.).

B 1968 r. AHaToaui [leTpoBUY BBICTYIIHJI C T€eHEPAJIbHBIM
agpecoM Ha MUpOBOI sHepreTudeckor kKoHdepeHIUU B Mo-
ckBe. COBETCKUI YYEHBIN U3JI0KIJI CBOU B3IVIAABI HA CTpaTe-
TUI0 PA3BUTHA ATOMHON dHepreTuku. OJHY U3 BaXKHEUIIINX
Iesiell OH BUJEJ B TOM, YTOOBI YMEHbIIATh JIOJII0 CHKUTAEMO-
0 OPraHUYEeCKOro TOILINBA, B IIEPBYIO o4epeib He(PTU 1 ra3a.
J17151 3TOro He06X0AMMO GBLIO IOBBICUTE HA/IEKHOCTD S/I€PHBIX
MCTOYHMUKOB M BBIUTHU 3a IIPEJEJIbI 9JI€KTPOIHEPTE€TUYECKOI'0
CEeKTOopa TOIJIMBHO-3HEPreTUYeCKOoro komIuiekca. Heob6xonu-
MO GBLIIO CO3JIATh SI/IEPHBIE PEAKTOPKI, CIIOCOOHBIE JaBaTh BMe-
CcTO He(PTHU U rasa HyKHbIM 9HEPIrOHOCUTENb JJIA METAJIIYyP-
rOB, XUMHKOB, TPAHCIIOPTHUKOB, JIJII KOMMYHaJIbHOH! C(epHI.

B foarocpoyHoM IjiaHe 3TO Tpe6GoBaJIo HAZEHKHOro obe-
CIIEYEHUA CTPaHBI AAEPHBIM TOIJIMBOM IIOCPEACTBOM CO3-
JaHUA peaKTOPOB Ha GBICTPHIX HEUTPOHAX B ONITUMAJIbHOM
COYeTaHUM C peaKTOpaMM Ha TEeIJIOBBIX HEUTpoHaX. Takasa
CTPYKTYyPa ATOMHOU 9HEPTeTHUKH C yYETOM II€PCIEKTUB, OT-
KPBIBAEMBIX II€PE/ YeJI0BEYECTBOM yIPaBIAEMbIM TE€PMOA-
JIEPHBIM CHHTE30M, CMoIJIa 6bI 06€eCIIeYnTh II0YTH HEOTPaHU-
YeHHOe dHeprocHab:xeHne. BpeMsa moaTBepAnIIO IPaBUIb-
HOCTB PaCCY:XKJAEeHUU U BEIBOJOB A.I1. AnekcaHIpoBa.

A/leKCaHAPOBCKUI CTU/Ib

N36panue A.Il. AnekcaHapoBa B Hoa6pe 1975 r. npesuseH-
ToM Aragemun Hayk CCCP moaTBepAnio ero BBICOKHU aB-
TOPUTET CPEJM CIEIUAIUCTOB B PA3JIUYHBIX 00/IaCTAX Ha-
yEKU. BeIOOp Okasascs yaauyHbIM, ITIOCKOJIbKY IIPU IIIHUPOKOH
3PYAUIINY, TIYOOKOM 3paBOMBICINN U BOCIIPUUMYNUBOCTH
Anaronud [leTpoBruda Ko BCeMy HOBOMY U IIPOI'PECCUBHOMY
€My yJaJI0Ch IIPUBHECTH «QJIEKCAHIPOBCKUI» CTUJIb B CAMbIe
PasHBIE HAIIPABJIEHUA UCCJIEJOBAHUM.

Byay4du mpejcegaTreneM HAy4YHO-TEXHUYECKOTO COBe-
Ta MuHHCcTepcTBa cpegHero mamuHocTpoeHusa CCCP, on
TaKKe BO3IVIABJIAJ PAJ BAKHEUIINX HAYYHBIX COBETOB
npu Axagemuu Hayk CCCP, B mpe3uuyM KOTOPOI BOIIE
emre B 1960 r. Kpome Toro, AjleKkcaHAPOB BXOAUJI B COCTAB
MHOKECTBAa MEXBEJOMCTBEHHBIX HAyYHBIX COBETOB U KO-
MHCCHUA.

FuraHTCKUH AUAIIa30H AeATEJIbHOCTH OIIPE/EeIIsA]I ero pa-
60ounii rpaduK. YUEeHBIN YaCTO 3aCHUIKUBAJICA B CBOEM Kabu-
HeTe 10 11 gyacos Bedepa. Kak npesuaenTa AKageMUn Hay K
€ro oTIn4Jajia oco6asg OTKPBITOCTD U JOCTYITHOCTD JIOAAM,
JeMOKpaTU4YHOCThb. OH 6B BeCbMa JIETOK Ha IOJbEM, OXOT-
HO exaJ Ty/a, I/ie IOABJIAJOCh YTO-TO HOBOE, OTKphIBAaJIach
BO3MOKHOCTB Y3HATh PaHee He U3BECTHOE, HAUTHU eMy IIpU-
MmeHeHue. TpyaHo HasBaTh yronok Coserckoro Corosa, rae
6b1 OH He o6bIBaJI. M mpaKkTU4YecKH 110601 €ro BU3UT 3a-
KaHYMBaJCA KOHKPETHBIMH PEIIEHUAMU, HOBBIMHU IIPO-
rpaMMaMU UCCJIeJOBAHUN, CEPbe3HBIM 00CYKIEHUEM Iep-
CIIEKTUB Pa3BUTHUA TOr'0 WJIU MHOTO HHCTUTYyTa, KB, 3aBO-

za, By3a.

YR
-4
1 i

Cosem no 2udpogu3suke AH CCCP, Cesacmono/b, HA4d/a10 1970-X 22.
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NCTOPUA

A.I1. AZleKcaHOpOo8 € Ha4yd/IbHUKOM Ynpas/ieHus KopabiecmpoeHus aomupasom [1.I. Komoabim

bepa He npuxoguT oaHa

YeI0BEK MHTEIJIUTE€HTHBIN, IeMOKPATUYHBIN, KOMMYHHKA-
6€eJIbHBIN, C PA3BUTHIM YyBCTBOM IOMOPa, AJIEKCAH/APOB ObLI
Ype3BbIYANHO IIPOCT CO BCEMHU, C KEM IIPUXOJMJIOCH O0IIATh-
oT 1a60paHTOB [0 BRICIIUX pykoBomutenern KIICC.
BoapninHCTBO U3 HUX 3BaJIUd akajgemMuka npocto A.Il. B ce-

cd, —

Mbe (a y AlleKcaHApoBa OBLJIO YeTBEPO JAeTeH) K JHAM pPOK-
JEeHUS IIUCAINCH CTUXH, TI09MBI, CIIEHAPUU I JOMAIITHUX
crexTakjaeid. Oco6eHHO TaJaHTIMBO 9TO Jejlaja cynpyra —
MapuanHa AjnekcaHZpoBHa. Ee 60JIe3Hb 11 CMepPTh COBIIAJIU
c YepHOOBINIBCKOM aBapuei. AHaToaui [lerpoBuy obe Tpa-
refuu IIepeHec My:KecTBeHHo. IlocT mpesujeHTa akaje-
MUY HAyK U AupexTopa MASD MOKUHYJI IO CBOEH BOJE, XOTA
OYeHb MEePeRUBaJl, IOTOMY YTO HEe MBICIUI cebs 6e3 60Jb-
101 ¥ BAKHOM paboTHI.

YepHOOBIIBCKYIO KaTacTpody AHaTonnii IleTpoBuy Boc-
NPUHAJ KaK JUYHYIO Tpareanio, Ho oHa He cjioMuIIa ero. OH
MOGHMJIN30BaJI KOJUIEKTUB KypUaTOBIEB HA TUKBUAAIIUIO I10-
CJIECTBUUN aBapuu M, HECMOTPS Ha IIPEKJOHHBIU BO3pacT,
caM IIpUHAJ ydyacTue B aTol pabore. Ero kabunet B UHCTHU-
TyT€ aTOMHOM sHepruu um. 1.B. KypuaToBa cTai mrabomM,
13 KOTOPOTO OCYIIECTBJANIOCH YIIPABJIEHUE HAYYHBIMU CH-
JlJaMHU CTPaHBI JJIsl PelIeHuA HEOTIOXHBIX 3aja4d. OTcroaa
HaIPaBJIsSINCh B YepHOOBLIE Iy YIllHe Hay YHbIE€ M MHKEHEeP-
HbI€ CHJIBI MHCTUTYTa M BCEU CTPAHBI, IIepelaBaInuCh pe-
3yJIbTaThbl PACYETOB, COBETHI ¥ OTAAaBaMCh IPUKAa3bl. 34ECh
HaKaIuIiBajachk MHGOpMaIys, IpeBpalladch B TEXHUYE-
CKHe 3a/JlaHUA U IIPOEKThI, METOAUKUA U3MEPEHUM, IJIaHBI
MeponpusaTuid. HeolHOKpaTHO Bble3:KaJI B YepHOOKIIb U caM
AHatonuii [lerpoBud.

B Mupe Hayku: cmenssinyck 2013 | www.scientificrussia.ru

Jlo mociegHUX AHEHW KU3HU (aKaJeMHK AJIEKCAHIAPOB
yMmep 3 ¢peBpana 1994 r.), HaxXoAACh HA IIOCTY ITOYETHOTO IU-
pekTopa KypyaToBCKOro MHCTUTYTa, YUE€HBINM HE paccTa-
BaJICA C JIOOMMBIM JieJIoM. J[0II03/1HA HE rac CBET B €ro pabo-
yeM KabuHeTe. K HeMy NPUXOAUIN COTPYIHUKN UHCTUTYTA,
MOPSKHU, BOEHHBIE, IIpUE3KaId ydeHble 13 MocKBHI, JIeHUH-
rpaja ¥ caMbIX OTAAJE€HHBIX yroakoB Poccuu u 61mKHETO
3apy6exbsa. OH cTaBUJI 3a/lauu, 00Cy Al IOy YeHHBIE pe-
3yJIbTATBI U IIJIaHBI HOBBIX pa6oT. IIo-IpyroMy #uUTb yde-
HBIU HE MOT.

Anatonuii [lerpoBrud AekcaHAPOB IPUHAJIEKUT K 3aMe-
YaTeIbHOHU IIes/le AesATeleld 0T€eYeCTBEHHOM HayKu U TeX-
HUKM, MaclmITabbl U pe3yJIbTaThl TPy/la KOTOPBIX IIepeolie-
HUATb HEBO3MOHO. OrpOMHBIN BKIaA AHaToaud [lerpoBuya
AJleKcaH/IpOBa, BHECEHHBIN B pa3BUTHUE HAy4YHO-TEXHUYE-
CKOTro IOTE€HIMAJIA, YKPEIlJIEeHHe 9KOHOMUKHU 1 060pOHOCIIO0-
HOCTH CTPaHBI, CTAJ BO3MOKEH 6iarofapsa YHUKAJIBHOMY
COYETAHHUIO TAJIAHTOB y4eHOT0-(U3MKa U OpraHU3aTopa Ha-
VKU CJIy4IINMU YeJI0BEUYECKMMHU KadecTBaMU — INIyOOKON
HOPAJOYHOCTBIO, 6€CKOPBICTHEM U JOOPOKEIaTEeTbHOCTDIO,
060CTPEHHBIM YyBCTBOM OTBETCTBEHHOCTHU. DTO ObLI 3KU3-
HEepaJOCTHBIN 1 CKDOMHBIN 4YeJIOBEK, HEM3MEHHO Tpe6GoBa-
TeJIbHBIN K cebe 1 CBOMM KOJIJIeraM, H0-HaCTOAIIeMY JTI0OUB-
UM CBOIO CTPaHY. |

Mo mamepuanam 6uozpaduveckozo oyepka 8 nepeom

mome CobpaHus Hay4yHbix mpydos A.I1. AnekcaHopoga
Modzomosusa Mapus AgaHaceeea
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NCTOPUA

JleB AuapeeBuy

APIINMMOBHNY
(1909-1973)

rkageMuk AH CCCP, I'epoii CoqmaarCTHYIECKOT0
Tpyna, naypeart JleauHckoi, CtaauHcKol, ['ocy-
napctBeHHoM npemuiit CCCP, Harpam/aeH TpeMs
paeHamu JleHuHa, AByMsA opaeHaMu TpyaoBOro
KpacHoro 3HaMeHH, APYTUMHU OpICHAMU U MeJaIAMM.

JleB AnjipeeBud ApuuMoBUY poauics 25 dpespaisa 1909 r.
B MockBe. Bo Bpemsa I'pak/1aHCKOM BOMHEBI CEMbsI OU€Hb Oe/I-
cTBoBaja u B 1919 r., roHMMasdA roJooM, Iepeexajia B 6oyiee
6y1aromnoy4HyIo Benopyccuro. PoguTenn BEIHY K ACHBI GBIIN
OT/AATh ChIHA B IETCKUHU JIOM, OTKYy/Aa OH cOerkas U HEKOTO-
poe BpeMs 6bLI 6ecripu3opHBIM. [Tocjie OKOHYaHUSA BOMHBI
TOJI0KEHNE CEMbH ITIOCTENEHHO Yy YInnaock. B 1922 r. orerg
OBI7 IpUIVIAIIEH Ha JOKHOCTb 3aBeAylolnero Kadeapon
CTAaTUCTUKU B Beslopycckuit rocylapCcTBEHHBIM YHUBEPCU-
TeT. B 1924 r. ApumMOBHAY NOCTYIIMJI HA GU3UKO-MaTeMaTH-
YeCcKoe OT/JeJieHrue BelopyccKoro yHUBEpPCUTETA, KOTOPBIA
OKOHYHUJIB 1928 T.

ITo oKOHYaHUM YHUBEPCUTETA OKOJIO roja Iposea B Mo-
CKBe, paboTad B pa3IUYHbIX OMO6IMOTEKAX I IOBBIIIEHU A
o6pasoBaHud. B 1929 r. 3amutni B Benopycckom rocymap-
CTBEHHOM YHUBEPCUTETE JUIIOMHYIO pPaboTy, a 3aTeM IIe-
peexau B Jlenunrpazg u B 1930 r. moctynua Ha pa6oTy B Jle-
HUHTPAJCKUNA (PU3HUKO-TEXHUYECKUU HHCTUTYT (JIDTH)
Ha JJOKHOCTBH CBEPXIITATHOIO IIpenaparopa. ApuuMOBUY
HavyaJ CBOIO HAY4YHYI0 PaboTy B pPEHTTEeHOTrpad@UuYeCKOM

otaene JIOTH, HO yepe3 moJiroga IIEpPENIes B OTAE] JIEK-
TPOHHBIX ABJIEHUU U PEHTT€HOBCKUX JIy4Yel, PyKOBOAUMBIH
I1.1. JlyKApCKHAM.

Hayunaa pearenbHOocTh JILA. ApriuMoBHMYa Hadallachb
B 1930 r. B JleHUHTpaJACKOM (PU3UKO-TEXHUYECKOM HUHCTH-
TyTe (JIOTU) AH CCCP, pyroBogumom A.D. Nodpe. B 1935 .
coBmecTHO ¢ M.B. KypuaToBBIM BIEPBBIE CTPOI0 OKA3aJI ITy-
TE€M SKCIIEPUMEHTA, YTO IOIJIOIIEHUE MEJIEHHBIX HEUTPO-
HOB B BOJIOPO/ICO/IEPKAIIUX BeIleCTBaX 00yCIOBIEHO peaK-
nuey 3axBaTa HeUTpoHa IIpoToHOM. B 1935 r. coBMecTHO
c A.1. AnuxaHOBBIM U A.M. ATUXaHbAHOM 9KCIIEPUMEHTAJIb-
HO JIOKa3aJI CIIPaBEJINBOCTh 3aKOHOB COXPaHEHUS d9HEPTUU
Y UMITyJIbCa IPU AaHHUTUIALUAN IIO3UTPOHOB.

IlenTpanbHOM TeMOU ero uccaegoBanui B JIOTU cTano us-
y4€eHUEe IPOLeCCOB B3aMMOJAEUCTBUA OBICTPBIX 3JIEKTPOHOB
C BEIIECTBOM.

B rogper Benukoii OTedecTBEeHHOU BOWHBI JI.A. Aprimmo-
BUY 3aHUMAJICA MCCIEJOBAHUAMMU B 061aCTU 3JI€KTPOHHOMU
OIITHUKM, CBA3aHHBIMU C CO3/IaHUEM 3JIEKTPOHHO-OITUYE-
ckux cucteM. B 1944 r. 11.B. KypuaTtos npusnek JI.A. Apiia-
MoBHUYa K pa6oTaM Io aToMHOM npobseme. C uionsa 1944 r.
JI.LA. Apu¥MMOBAY — HAy4YHBIM KOHCYJIbTAHT, PyKOBOAUTEIb
cekTopa, ¢ 1947 r. — 3amecTuTeab AUpPEeKTOpa JlabopaTopunu
Ne 2 AH CCCP u Ha9aJIbHUK OTAeNa «A», KOTOPBIM 3aHUMAaJI-
cdA Ipo6eMol 3JI€KTPOMArHUTHOTO pa3/ieIeHUs U30TOIIOB
ypaHa. 3a JoCTUTHYyThIe ycrexu B 1953 r. JI.A. ApiuMoBUY
66171 yaocToeH CTaJIMHCKON IIPEMUH.

B 1946 r. JILA. ApnuMmoBuY 6blI U36paH UJIEHOM-KOP-
pecnoHaeHTOM, aB 1953 . — AEUCTBUTENBHBIM YJIECHOM
AH CCCP. C 1951 r. JI.A. ApuMOBHUY — PyKOBOJUTEJb HC-
claeoBaHUM 1O (PU3UKE BBICOKOTEMIIEPATypPHOMN IIJIa3MBbI
U mpo6JieMe yrpaBiageMoro TepmosaepHoro cuatesa B CCCP.

B 1952 r. 0H c COTpyAHUKAMU JOOMJICA HNEPBBIX YCIEXOB:
B Ira30BOM pa3ps/ie ObLJIM 0y YeHbI HEHTPOHBI U ObLJIO yCTa-
HOBJIEHO X HE TEPMOS/IEPHOE IIPOUCXOKIEHHUE.

B oTaene miasMeHHBIX HCCIef0oBaHUN MHCTUTyTa aToM-
Hol sHepruu uM. 1.B. KypuaTtoBa, pykoBogumoM JI.A. Apriu-
MOBHYEM, BBIIIOJIHEHBI OCHOBOIIOJIAararomme paboThl 10 IIPo-
61eMe yIIpaBsgeMOro TEPMOAJEPHOro cuHTe3a. K HuUM oT-
HOCATCHA OTKPBITUE U HCCIEA0BAHUE JIa3MEHHOIo (poKyca,
9KCII€EPUMEHTAIbHOE JI0KA3aTeJbCTBO CyIIECTBOBAHUSA Ke-
JIOGKOBOI HEYCTOMYMBOCTHU IIJIA3Mbl U CTAOMIIN3UPYIOIIETO
JIeUCTBUA «MaTrHUTHOU AMBD, IOy YeHHE€ MAKPOCKOIIMYECKH
YCTOMYMBOI0 BBICOKOTEMIIEPATYPHOI'O IJAa3MEHHOTO IIHY-
pa B 3aMKHY TBIX TOPOUJAIBbHBIX CUCTEMAX «(TOKAMaK» 1 OCY-
IIECTBJIEHUE B 3THUX CHUCTeMaX (PU3NYECKON TEePMOALEPHOU
peaxnuu.

B 1966 r. nognucan nucbMo 25 geaTenei KyJabTypbl U Ha-
yku 'enepanbHomy cexkperapio IIK KIICC JI.M. BpexHeBy
npotus peabunuranuu CranuHa. JILA. ApnuMoBuY GBLI Of-
HUM U3 ocHoBaTesel [1aryoncKkoro ABHKEHUA Y YEHBIX.

EsxerogHo npesuauyM Poccuiickol akaJeMUU HAYK IIPU-
cysxaaeT npemuro um. JI.A. ApnuMoBrYa 3a Iy dmine paboTsl
110 9KCIIEPUMEHTAJILHOU (PU3UKE. |
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NCTOPUA

EBreunii KoncranTuHoBuY

3ABOMCKHUI
(1907-1976)

rkageMuk AH CCCP, I'epoii CoqmaarCTHYIECKOT0
Tpyna, naypeat JleHMHCKOM u ['ocygapcTBEHHOM
IpEeEMUU.
E.K. 3aBorickuii poaguica 28 ceHTA6psa 1907 r.
B Morusese-I1og0IbCKOM B CEMbE BOEHHOI'O Bpayda, BIOCJIE/I-
CTBUH JOKTOPA MEAUIUHBIL. B 1926 . OKOHYMJI IIKOJLY U I10-
CTyNuI Ha PU3NKO-MaTeMaTUYeCKUU pakyabpTeT KasaHcko-
o TOCyAapCTBEHHOTO YyHUBepcuTeTa. Ele B cTyZieHYecKue
roasl y E.K. 3aBorickoro 3apoguiaack ujesd 06 UCIOJIb30Ba-
HHM 2JIEKTPOMATHUTHBIX U3JIyYEeHUN pajguoarana3oHa JIJIs
HICCJIEIOBAHUSA BeIllecTBa ITOJOGHO TOMY, KaK 9TO JEIAaeTCs
B OIITHUKE.

B mapte 1931 r. E.K. 3aBoiickuil yexau B JleHUHrpaj, rae
B T€UYE€HHE BOCBMU MecAIleB 3aHUMaJcA B LleHTpaabHOU pa-
A01a60paTOPUM HCCIETOBAHUEM CyII€pPPEeTeHEepPaATUBHOTO
paznuonpueMHuka. [lapaiesrbHo paboTaa HaL CHH(Pa3HBIM
reHepaTtopoM Y KB.

E.K. 3aBolicKUY — OJUH U3 IIMOHEPOB HCCIeJ0BaHUA PU-
3WYECKUX U XUMUYECKUX JAEUCTBUU YABTPAKOPOTKUX BOJIH
Ha BEIIECTBO. OTHU HMCCJIEJOBAHUA IIPOBOAUJINCH B CIEIH-
aJIbHO yUYpekJaeHHoU JabopaTopuu YKB, a B 1934 r. oH ObL1T
Ha3HaA4YeH ee pyKOBOAUTEJIEM 10 Mpuka3y us HapkoMmmpoca.
B xope skcnepuMmeHToB EBreHuii KoHcTaHTHHOBUY J0Ka3aJl,
9YTOo OoOHapy:KeHHbIe UM 3D(PEKTHI OTPAKAIOT OIIpPEHeIeH-
Hble BHYTPUMOJIEKYJISPHBIE ITPOIECCHI, II03BOJIAA OHNHUCATh

JleTaJli CTPYKTYPhI MoJIeky1. B pesynbraTe 6bly1a pa3pabo-
TaHa METOJAMKA AJA JaJbHEUIINX UCCIeJOBAHUN MAarHUT-
HBIX PE30HAHCOB.

B 1940 r. EBrenuii KoHCTaHTHHOBUY HavYaJl IIOUCKU AIeP-
HOTO0 MAarHUTHOI'O pe3oHaHca. BoliHa 3ajep:xana pasBUTHe
ucciaemoBaHuii. ToabKo B KoHIE 1943 r. E.K. 3aBOMCKUI I10-
JIy9UJI BO3MOXKHOCTH BO300OHOBUTH CBOU 3KCIE€PHUMEHTEHI.
B 1944 r. E.K. 3aBoHiCKUM ObLJI0 OTKPBITO HOBOE (PyHIAMEH-
TaJbHOE ABJIEHNE — 3JIEKTPOHHBIN MapaMarHUTHBIN pe3o-
HaHC.

B 1944 r. E.K. 3aBo¥iCKUU BBICTYIINJI C IOKJIAIOM Ha CEMHU-
Hape y [1.JI. Kanungr. IleTp JleoHng0BHUY NpefoCTaBUI EMY
BO3MOKHOCTb OCYIIECTBUTH 3SKCIIEPUMEHTHI B MIHCTUTY-
Te pu3ndecKux nmpobiemM. HeTBepTh BeKa CIIyCcTd, 23 UIOHA
1970 r. KomuTeT 1o genaM u306peTeHNI U OTKPBITUN ITPU
CoBeTe MunuctpoB CCCP BHec B 'ocyiapcTBEHHBIA peecTp
CCCP otkpriTue E.K. 3aBoiickoro «fIBj1eHUE 3JI€KTPOHHOIO
nmapaMarHUTHOTO pe3oHaHcar. 9Ta jJjaTa CUYUTaeTcd OPUIIU-
aJIbHOU AaTou oTEPBITUA IIIP, 4TO CcTaJI0 OHUM U3 BasKHEN-
muX COOBITHH B pusnke XX B.

¥Y:ke BCKope mocJie oy 6JIMKOoBaHUA ITepBhIX paboT E.K. 3a-
BOMCKOI'0 Ha4yajoCh UHTEHCUBHOE Pa3BUTHE HCCIeJOBAHUU
B 3TOU o61acTu. Bo BceM Mupe Ha OCHOBE MCIIOJIb30BaHUSA
meToaa JIIP BO3HUKIN W BBIPOCIM MHOTHE HAy4YHBIE II€H-
Tpel. Benen 3a SIP GbLIM OTKPBITHI A€PHBIM MarHUTHBIN
pe3oHaHC, peppOMAarHUTHBIN pe30HaHC, aHTU(eppoMar-
HUTHBIM pe30HaHC, AAePHBIA KBAJPYIOJbHBIN pPE30HAHC,
MarHUTHBIA aKyCTUYECKUN Pe30HAHC, MHOTHE BU/bI IBOM-
HBIX PE30HAHCOB. B IIPOMBIIIJIEHHO pPas3BUTBIX rocyjap-
cTBax obpasoBaJiach Iiejiasd UHAYCTPUS, BBIILyCKAaloIas pa-
JIMOCIIEKTPOCKONIMYeCcKoe obopynoBaHue. @u3nka MarHUT-
HBIX ABJICHUH, (PU3NKa TBEPJOIOo Tela, PU3NKa KUIKOCTEN,
HEOpraHWYecKasd XUMHUA, MUHEPaJIOTud, OMOIorus, Megu-
IIUHA — 9TO JAJIEKO He IOJHBIN IlepedeHb HayK, YCIIeXHU KO-
TOPBIX TAK MJIWA MHA4Ye CBA3aHBbI C UcHojab3oBaHuem OIIP.
I[TapaMarHUTHBIA pe30HAHC IIPUBEJI K BIIeYATIAIOIIEMY IIPO-
rpeccy B T€XHUKe. [[ppMepoM MOTYT CIyKHUTh KBAHTOBBIE
napaMarHUTHbBIE YCUJIUTEIHN, IPU3HAHHBIE IPUHIIUIINAb-
HO JIy4YIIUMHU YCTPOMCTBAMU Takoro poga. C MX MOMOIIBIO
OCYIIIECTBJIAETCA AAaJbHAA KOCMUYeCKad CBA3b.

B 1947 r. E.K. 3aBorickuii no npuriamenuo 1.B. Kypua-
ToBa nepeexal B MOCKBY, OCTaBUB OJIeCTAIIE PAa3BUBABIILY-
1oca TeMaTury OIIP, u neperies B MOCKOBCKYI0 JJabopaTopuio
usMepuTeabHbIX Npu6opos AH CCCP (JIMITAH). B koHIle aB-
rycta 1947 r. 611 nepeseieH B KB-11 (Apaamac-16), rae yua-
cTBOBAJ B paboTax IO CO3JaHUIO ATOMHOMN 60MObI. 13 Ap-
3amaca yexaJu B 1951 r. u Bepuyscsa B JIUITAH. 3a kpaTyai-
muii cpok EBreHnii KoHCTaHTHHOBUY, KOTOPOI'O KOJIJIETH
Ha3bIBaJIMU YapoJee€M IKCIEPUMEHTA, CTAJl OJHUM U3 BEAy-
IIUX CIIEIIMAJINCTOB B 061aCTH AAePHOA (PU3UKN 1 060TaTUIT
ee JOCTHKEHUSAMH, He YCTYIAIOIIIMU I10 CBOEMY 3HAYEHUIO
OTKPBITUIO 3JIEKTPOHHOTO ITapaMarHUTHOTO pe3oHaHca. M
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NCTOPUA

Ncaak KoHcTaHTUHOBHUY

KNUKONH
(1908-1984)

rkagemMmuk AH CCCP, gBamxasl 'epoit Coruanauc-

Tudeckoro Tpyaa, naypeart JleHuHckod, Cta-

auHCKUX U FocynapcTBeHHbIX TpeMuii CCCP, Ha-

paseH mecTbio opAaeHamu JleHMHa, OpAEHOM

Tpynosoro KpacHoro 3HameHnu, opaeHoMm KpacHoil 3Be3fsbl,

opaeHoM OKTAOPHCKON PEBOJIIOINH, 30JI0TBIMU MeIAaTAMU
uM. U.B. Kypuarosa u uMm. I1.H. Jle6eneBa AH CCCP.

Hcaak KouHcranTuHOBHMY KukKouH poamiaca 28 mapTta
1908 r. B #{aropax (JIuta). C 1915 1. c ceMmbel IpoKUBAJL
B IIckoBckoM ry6epHuu. B 1923 r. B Bo3pacTte 15 set Hca-
aK 3aKOHYMJI IIK0JTY B [ICKOBE 1 ITOCTYIINII cpady Ha TPETHH
Kypc IICKOBCKOI'0 3eMJIEyCTPOUTEJIBHOTO TEXHUKYMa, KOTO-
pbiii okoHuUI B 1925 r. B aTOoM ke rogy nocTynua B JIeHUH-
rpajiCKuM MOJUTEXHUYECKUN MHCTUTYT. Byayum ctyaeH-
TOM, HadaJj paboraTk B JIeCHUHTpPaACKOM (QPHU3UKO-TEXHUYIE-
CKOM MHCTUTYTE.

ITocie okoHyaHuA B 1930 r. JIeHUHIpPaJCKOrO IOJIUTEX-
HHUYECKOT0 MHCTUTyTa paboTan B JIeHUHrpajackoM GuU3U-
KO-TEeXHUYECKOM MHCTUTYTE, KOTOPBIM PYKOBOJAMJI aKajIe-
MUK A.®. Nodde.

B 1930 r. 1poxoanI CTaKUPOBKY B PU3UYECKUX JIabopaTo-
pusax Fepmanum u lomnanguu. C 1936 r. pa6oTtan B Ypaib-
CKOM (PMB3HKO-TEXHUYECKOM UHCTUTYTE, ¢ 1943 r. B Jlabopa-
Topuu Ne 2 AH CCCP. I.K. KukonHbBIM ObLIIN OTKPBITHI 3¢-
GbEeKThI, BOIIeIINEe B HAYKY IO/ €r0 UMEHEM.
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B 1933 r. coBMecTHO ¢ M.M. HockoBbiM U.K. KukouH oT-
KPBLI ABJIEHUE (POTO3JIEKTPOMAarHuTHOro a@exra, Ha3BaH-
Horo addexTom Kuronna — HockoBa. MccienoBanus ag-
derrTa Xonma B peppoMarHeTHKAX IPUBEIN K OTKPBITHIO
aHoMaJbHOTO 3 derTa Xonina — KukouHa B ¢peppo- u na-
paMarHeTUKaXx.

B roxgsr Benmkoit OTedeCcTBEHHOU BOWHBI IIOJ] PYKOBOJ-
ctBoM M.K. KukonHa 6bl1a padpa6oTaHa U IPUHATA HAa BOO-
pysK€eHUe CUCTEeMA MUH, pEarupyolux Ha U3MEHEHUE Mar-
HUTHOTO II0JI1 OT IIPOXOASAIIEr0 TAHKA UJIX APYTOro BUAA Ma-
IIUH, 32 YTO OH B 1942 1. 66111 yiocTO€H CTAJIMHCKOU IIPEMUH
CCCP.

N.K. KuUKOMH — OAWH W3 NEePBbIX (PU3UKOB, C KOTOPBIMU
1.B. KypuatoB npuctynui B 1943 r. k aHaau3y 1 pa3paboTt-
K€ BCEro KoOMIlJIeKca paboT 110 aTOMHOM ITpo6aemMe. AKTHUBHO
ydJacTBOBaJ B co3paHuu JlabopaTtopum Ne 2, GBI 3aMeCTHU-
TeneM M.B. KypyaToBa, HAy4YHBIM PyKOBOJMTEJIEM OZHOIO
13 BeAyIIIUX HAIIpaBJIeHUH ypaHOBOI IIPo6JeMbI pasjese-
HHA WU30TOIOB ypaHa Au(PYy3UOHHBIM MeToAoM. [Ipu ero
ydJacTuU OGbLJI IIOCTPOEH YPAJIbCKUN 3JIEKTPOXUMMUYECKUHN
KOMOWHAT, HAy YHBIM PYKOBOAUTEJIEM KOTOPOI'0 OH 6bLII MHO-
ro JIeT.

B 1943 r. I.K. KukouH 6611 n36paH 4JI€HOM-KOPPECIIOH-
JeHToM, a B 1953 r. — nerictButeabHBIM WwieHoMm AH CCCP.

B 1950-x rr. oz pykoBogcTBoM M.K. KnkonHa 6b11a pere-
Ha mpob6JieMa JUCTaHIIMOHHOU PerucTpany aTOMHBIX U BO-
JIOPOTHBIX B3PBIBOB. [IpoBe/IeHHBIE NCCIEJOBAHMUSA ChIT DA
60JIBIIYIO0 POJIb IPU 3aKIIOYEHUH COIJIAIIEHUA O 3aIlpele-
HUU UCHBITAHUU AEPHOI0 OPYKUA B OTKPBITOM IIPOCTPAH-
CTBE.

B navaine 1960-X IT. B OPOMBINIJIEHHOCTU ObIJI BHEJAPEH
pas3paboTaHHBINA I10J HAay4YHBIM pyKoBoacTBoM M.K. Kuko-
MHA HOBBIM IIEHTPOOEKHBIA METOJ pasfesIeHUus U30TOIIOB
ypaHa, UMEIOIIUN CyIIeCTBEHHOE IIPEUMYIIECTBO 10 CPaB-
HEHUIO ¢ JU(PPYy3MOHHBIM METOJOM — HUBKYIO 9HEPrOeM-
KOCTb.

B 1956-1965 rr. UM IIPOBEIEHBI IIMPOKUE UCCJIETOBAHUA
¢oToanekTpoMarHuTHOro 3 deKTa B MOHOKPUCTAJIAX I'ep-
MaHUA ¥ KDEMHUSA, OTKPbITa aHU30TPONUA 3TOro apdexra,
B 1966 r. o6Hapy:#eH (POTONbE303IEKTPUIECKUU 9(PPEKT.

B 1966 r. 1.K. KukouH BOepBble B MUP€e HAGIIOAA KBAH-
TOBBIE OCHMJIAINY (OTOMATHUTHOTO 3 heKTa IPU HUSKUX
TeMIlepaTypax, OTKPbLI aHOMaJIbHO 60161104 9ddeKT XoJ1-
Jla B CILJIaBE XPOM-TEJLIYyP.

C 1965 r. U.K. KurouH 65611 npeacenarenreM Komuccuu
110 IIKOJBbHBIM IIpOrpaMMaM I1o Gusuke. ABTOpP y4eGHUKOB
110 pU3UKe I8 CPeJHEU KOl U By30B, II0 KOTOPBIM MHO-
THUe 3aHUMalTCcsa U cerruac. Bmecre ¢ akagemukoMm A.H. Kou-
MOTOPOBBEIM B 1970 r. oCHOBaJ YHUKAJIbHBIA (PU3UKO-MaTe-
MaTHUYECKUH xKypHaa (KBaHT», cTaB €ro NEPBBIM INIABHBIM
penakTopoM. KMKOUH 6GbLI HE TOJBKO BBIJAIOIIMMCSH yde-
HBIM, HO U MOIIyJIAPU3aTOPOM HayKH, cTapasCh pacIpocTpa-
HATb 3HAHUSA CPEJU IKOJIbHUKOB, CTY/I€HTOB, OObIYHBIX JIIO-
Jlell, 3aMHTEepecoBaTh UX IPOLECCOM HAYUYHOIO IIO3HAHUA
MHPA, B KOTOPOM MBI 3KUBEM. [ |
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NCTOPUA

Muxauna AjrekcaHapoBUY

JJEOHTOBNY
(1903-1981)

ragemMuk AH CCCP, maypeat JIeHMHCKOU mpe-

MUH, HarpamAeH TpeMs opjaeHaMu JleHnHa U -

ThI0 opaeHamMu Tpynmosoro KpacHoro 3HameHwu,
osorout Mefaabio um. A.C. IToroBa AH CCCP.

Muxaun AnexcaHApoBuY JIeOHTOBUY poauicsa 7 MapTa
19083 r. B CankTt-IleTep6ypre. B 1923 r. okoHUYMI GU3UKO-
MareMaTuyecKuil pakyasreT MI'Y.

Jo 1951 r. M.A. JleonToBNY paboran B HUU pusurum MI'Y
u B PusuyeckoM uHcTUTyTe AH CCCP. Pa6oTHI 9TOrO IIe-
pHofa MOCBAIIEHBI TEOPUU KoJdebaHU, ONITHUKE, OOIIel Te-
OpUHM OTHOCHTEJIBHOCTH, KBAHTOBOM MeXaHHUKe. Bmecte
c JI.U. MaHAeIbIITaMOM BBIIIOJHUJI IHOHEPCKYI0 paboTy
110 TEOPUHU TYHHeJIbHOro 3ddexra (1928), yuacTBoBaJI B CO3-
JAHUHU KJIACCUYECKOM TeopUuH KOMOMHAIIMOHHOTO pacce-
AHUA cBeTa B Kpuctayuiax. ChopMynupoBa nNpubINKeH-
Hble I'PAHUYHBIE YCIOBUA (('PaAaHUYHBIE yCJIOBUA JIECOHTOBU-
qap) A7 9JIEKTPOMATrHUTHOTO I10JIS1 HA IOBEPXHOCTHU XOPOIIIO
OPOBOAANIMX TeJI, HO3BOJIUBIINX PEIIUTH GOJIBIION Kjacc
paguodusndeckux 3ajgad. B 1944 r. M.A. JIeoHTOBUY OILy-
61ukoBasl GyHJAAMEHTAJIbHYI0 paboTy IO pacHpocTpaHe-
HHIO PaJVUOBOJIH BJ0Jb IIOBEPXHOCTH 3E€MJIU, 3aJ0KMUI OC-
HOBBI TEOPU Y TOHKUX IIPOBOJIOYHBIX AaHTEHH.

B 1939 r. M.A. JleoHTOBUY 6BI1 M36paH YJIEHOM-KOpPpe-
CIIOHJAEeHTOM, a B 1946 1. — JelCTBUTEJNbHBIM 4jieHoM AH
CECCR
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C 1951 r. pa6oTan B IHCTUTYTe aTOMHOM 9HEPTUH.

B 1951 r. Bo3ri1aBUJI TEOPETUYECKIE UCCIIEOBAHMA 110 DU-
3MKe IJa3Mbl U IIPOGIeMe YIIPaBIsSIeMOIo T€PMOALEPHOIO
cuHTe3a. EMy npuHaanexRuT paj GyHIaMeHTaJIbHBIX Qu-
3UMYECKUX UJEN, B YACTHOCTHU 110 OCHOBAM TEOPUHU IIEPCIIEK-
THUBHOI'O TEPMOS/IEPHOI0 peaKTopa — TOKaMaKa.

ITox pykoBogcTBoM M.A.JleoHTOBMYA CO3JaHbl TEOPHUS
PaBHOBECHS IIJIA3MbI, TEOPUS MATHUTOTUAPOANHAMUYECKUX
Y1 MHOTOYHCJI€HHBIX KUHETUYEeCKUX HEYCTOMYMBOCTEH I1J1a3-
MBI, TEOPUSA KJACCUIECKUX U AHOMAJIBHBIX TypPOyJIeHTHBIX
IIPOILIECCOB B IJIa3Me€, TEOPUS ATOMHBIX IIPOIIECCOB U U3JIyde-
HUA B BBICOKOTEMIIEPATY PHOM IlJIa3Me — T.€. BCE TO, UTO CO-
CTaBJIfgeT OCHOBY COBPEMEHHOU (PU3UKHU IIa3MBI.

Ero naeu 06 ypaBHOBEIIMBAHUU TOPOUJAIBHOIO PACTKE-
HUSA 71a3MBbI C TOKOM I PY IIOMOIITY IIPOBOJAIIEr0 KOKYXa 1 O
cTabUIN3anyy NJa3MEHHOI'0 BUTKA CUJIbHBIM MarHUTHBIM
II0JIEM JIEIVIA B OCHOBY CUCTEMBI «TOKaMaK».

Ha nporsamenuu MHoOrux jgeT M.A. JIEOHTOBUAY IIpEIogaBall
B MI'Y u MU®U. OH 6BLI cO3AaTEIEM HAy YHBIX IITKOJ 110 pa-
mrodU3MKe U QU3NKE IJIa3MBbI.

B 1958 r. 3a ucciaegoBaHUA MOIIHBIX UMITyJIbCHBIX pas3-
PAAOB B rase /s M0y YeHU s BBICOKOTEMIIEPATY PHOM I1J1a3-
MbI M.A. JIeoHTOBUY GBbLI yI0CTOEH JIeHMHCKOM TpeMuu. [l
BCET0 KOJUIEKTUBA (PU3UKOB, COGPAHHOTO0 Il PEIIeHUsd 3a-
a4yl CO3/JaHUA TEepMOAAepHOU mia3mbel, M.A. JIEOHTOBUY
OBbIJ BBICIIUM aBTOPUTETOM B BOIIpOCaxX HE TOJIBKO Hayd-
HBIX, HO U o6IIleyeIoBedecKuX. JIeoHToOBUYA HA3BIBATIU CO-
BeCTbhIO akajzeMuu. Ilo ceil eHb GBITYIOT KpAaCOYHBIE pac-
CKa3bl 0 TOM, KaK Ha BbI6opax B Akagemuio Hayk CCCP oxn
cBOel 6ECKOMIIPOMYCCHOU ITO3UIIHEN co3aBajl HEIIPEOoao-
JIMMBIN 6apbep [J1d ocjaeaoBaTeel JIBICEHKO 1 OKOJIOHAY U-
HBIX KAPbEPUCTOB.

dIpencraBpTe cebe KAapTHUHY, — BCIIOMHMHAET AKaJAEMUK
JleB OKyHB. — OO11ee coOpaHue akaJeMUH B JloMe yYeHBIX.
PaccmaTpuBaeTca MYHKT MPOrPaMMBI 006 YTBEPKIACHUU
Ha HOBBIM CPOK JMPEKTOPA OJHOIO0 XUMHNYECKOI'0 UHCTUTY-
Ta. JIEOHTOBUY HE CUJUT HAa MECTE, a IPOXaKUBAETCA IIEPE]]
CIIEHOM M3 KOHIIa B KOHEIl, oriasaabIBas 3aj. Kamercsa, 4To
€ro He 0COGEHHO HUHTepecyeT pasdbupaeMsblii Borrpoc. Ho BoT
3aYMTBIBAIOT XapaKTEPUCTUKY, T[i€ CPEJU IPOYETO OTMeE-
YaeTcd, UYTO 3a IIPOIIEAIINN CPOK JUPEKTOPOM BBINOJIHE-
Ho cBrilre 300 (!) Hay4uHBIX paboT. Borpoc cTaBUTCSA HATO-
jocoBaHue. M TyT Muxani AJIEKCAaHAPOBUY IIPOCUT CJI0BA
U IIpeJjiaraeT He YTBEP#kKAATh JUPEKTOPA, OCKOJIBbKY “‘al-
MUHUCTPATUBHBIE 0013aHHOCTU OyAyT MEIATh €ro CTOJb
IJIONOTBOPHOM Hay4YHOU pabore”. B 3ame o61muii cMeX, a uc-
IyTaHHBIN, IOKPACHEBIINH JUPEKTOP OIIpaBAbIBA€TCA: 3TO,
MOJI, COTPY/IHMKM CaMM BIIMCBIBAIOT MEHSA aBTOPOM, XOTA A
3TOro He TpebyIo U JaiKe 3alpelan... u T.II. B 3ame HOBBIN
B3pBIB cMexa. M Takue ypokn Muxania AJIEeKCaHAPOBUY Ja-
BaJ AKaJIeMUH HEOJHOKPATHO. “OHMU” UMeJI OCHOBAHME €Tr0
6oaTbcaA! A 4 MHOTAA B TPYAHBIE MUHYTHI CTapaloch IpecTa-
BUTbH, KaK OBl Ha MOEM MecTe IMOoCTyIua Muxaua AleKcaH-
ApoBud JIECOHTOBAD. |
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NCTOPUA

Muxaun JImutpueBuy

MUJAJINOHIINKOB
(1913-1973)

rkageMuk AH CCCP, I'epoii CoqmaarCTHYIECKOT0

Tpyna, naypeat JlenuHckod, CTaJIMHCKUX IIpe-

muii CCCP, Harpasx/ieH nAaThIo opJieHaMu JIeHuHa,

paesoM Tpynosoro KpacHoro 3HaMeHH, OPIEHOM

OKTA6pPbCKON PeBOMIONMHU, IPYTUMH COBETCKUMH U 3apy-
6€eXHBIMU OPAEHAMU U MeAAIAMU.

Muxaun [ImutpueBud MUIIHOHIMUKOB poauicsa 16 aH-
Bapd 1913 1. B 'p03HOM B CEMbE TOKaPs #EJIE3HOLOPOFHOI 0
neno CeBepo-KaBkaackoli skene3Hoi goporu. B 1932 r. okoH-
qu1 'posHeHCKUY HepTAHOM MHCTUTYT. B 1938-1946 rT. pa-
60oTay B MOCKOBCKOM aBHaITMOHHOM MHcTUTyTe (MAU).

B 1946-1949 rr. 6b1JI 3aMecTUTeNeM AUPeKTopa MHCTUTY-
Ta Mexanuku AH CCCP. Hayunble pa6oTsl M.J]. MuIIuoH-
IIIAKOBA 3TOT0 IEPUO/A BHEC/IU 3HAUYUTEIbHBIN BKIa/ B TE€O-
puIo TypOyJI€HTHOCTH U T€OPUIO GUIbTPAIUM HEDTU U ras3a
B mopuctoil cpezne. CoBmecTHO ¢ akageMukom C.A. XpucTtu-
anHoBu4eM M./[. MUITMOHIIUKOB CTaJI OJHUM M3 OCHOBOIIO-
JIOXXHUKOB OT€YE€CTBEHHON TEOPUU ra30BbIX 93KEKTOPOB.

C 1949 no 1973 rr. M./J]. MunauoHIuUKoB paboran B JIa6o-
patopuu Ne 2 AH CCCP.

C 1949 r. cran 3amectutenem U.K. KukonHa — HayYHOro
PyKOBOAMTEIIA PabOT 110 pas/eIEeHUI0 M30TOIIOB ypaHa B Jla-
6oparopun Ne2 AH CCCP, ¢ 1960 r. — 3amMeCTUTEIEM JU-
pekTopa MHcTUTyTa aToMHOM aHeprumn uM. 11.B. Kypuarosa
110 HAy YHOI paborTe.
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Bonpmioe mpakTHYeCKOe U HAay4YHOE 3HAYEHHUE HMEIOT
pa6orsr M.Jl. MHJITHOHIIUKOBA IIO Ta30aUp(Py3HMOHHOMY
U IIEHTPOOEKHOMY METOJaM pas/ieIeHUs N30TOIIOB ypaHa.
ITox pykoBoacTBoM M.K. KnkonHa npruHUMaJ ydacTHE B pas-
paboTKe ra3oBoM IEHTPUDYTU C KOPOTKUM KECTKHUM POTO-
POM I pa3fieIeHUA U30TOIIOB ypaHa.

ITox pykoBoACcTBOM MUJIIMOHITUKOBA OBLIN JOCTUTHYTHI
3HAYUTEIbHbBIE YCIIEXU B CTPOUTEIBCTBE BBICOKOTEMIIEPA-
TYPHBIX ATOMHBIX PEAaKTOPOB, PA3BUTHUU MarHUTOTUJPO-
auHamudeckoro (MI[) U TepMO3JIEKTPUYECKOTO METO/I0B
npeobpa3oBaHUA dHEPIUU, U3YUYEHUU CBOMCTB HU3KOTEM-
nepaTypHOU miaasMsbl. [Ipyu ero ygyacTuy Ha4ajauch paboThl
1o ucnoab3oBaHuo MIJl-MeTofa AA co3faHuA TPAHCIOP-
Tab6eIbHOr0 UMIIYJIbCHOIO HCTOYHUKA 9HEPTUH.

MUJINOHINUKOB ObIJI HAy4YHBIM PYKOBOAMUTEIEM paboT
110 CO3/JAHUIO IIEPBOTO B MUPE TEPMOIJIEKTPUIECKOI'0 AIE€P-
HOro peakTopa-lipeobpasoBarens «Pomamkar (1964), no-
JIOKUBIIIETO Havyajl0 KOCMHUYECKUM PEAKTOPHBIM A€ PHBIM
9HEpPreTUYeCKUM yCcTaHOBKaM. [loJ ero pyKoBOACTBOM pa3-
pabaTeIiBaINCh BBICOKOTEMIIEPATYPHBIE ra300XIaKIaeMble
PEaKTOpBI A SHEPreTUKU, METAJIIyPruu, XUMUU U CHU-
CTeM MOPCKOH U KOCMUYECKOU pas3Beaku. MM 6bLI mpeaio-
JKE€H OJUH 13 BAPUAHTOB I'€TEPOreHHOI0 peaKTopa Ha Te-
NJI0BBIX HEUTpoHAX M1 A9Y «Byk». [lepBoe nmokoneHue 60p-
TOBBIX SI/ICPHBIX 9HEPTeTUYECKUX YCTAHOBOK, 3aIyIIEHHBIX
B KocMoc B 1970-1980-x rr., ycrenrsHo paéoraJjio Ha opouTe,
obecriedynBas 060pOHY rocyiapcTBa U 3aKpeIlids JIUAEPCTBO
HaIlled CTPaHBbI B 0671aCTH KOCMHUYECKOU TEXHUKH U /1€ PHOU
SHEPreTUKU.

B 1953 r. M./{. MUJUIMOHITUKOB OBl M36paH YIeHOM-
KOppecHnoHJIeHTOM, B 1962 r. — neliCTBUTEIbHBIM YJIEHOM
AH CCCP u Bunie-npesugeaTom AH CCCP.

Muxana MAJJIMOHIMAKOB MHOIO0 JIET Ipenoaasaa B MM
u MAU. B 1949 r. ocHOBasn B MU®DU radenpy paspeiieHUS
H30TOIOB. [[INTEeIbHOE BpeMs ObIJ INIABHBIM PEJIaKTOPOM
skypHayoB «BecTHUK Akazemun Hayk CCCP», «ATomHas
SHEpPrus», MeXAYHAPOAHOTro exerogHuka «Hayka u gemose-
YeCTBO», YJIEHOM INIABHOW peJaKINM BoJbIION COBETCKOU
SHIIMKJIONE NN,

Byayuu npexceparesniem CoseTckoro Ilaryomickoro Ko-
muTeTta, M.J[. MHIJIHOHIIUKOB CIIOCOOCTBOBAJI yCTAHOBJIE-
HUIO JOBEPUTEIBHBIX OTHOIIEHUN MEXKAY YUEeHbBIMU 3anaga
u BocToka, oco6eHHO B epuoj; pa3paboTku JloroBopa o He-
pacnpocTpaHEHUM AIePHOTO opy:kusA u JloroBopa 06 orpa-
HUYEHUU CHUCTEM IPOTHUBOPAKETHOU OGOPOHBI, B IIOATOTOB-
K€ KOTOPBIX OH IIPUHUMAJI aKTUBHOE YYaCTHE.

Nmsa akaaemuka M.J[. MuimnoHInmukoBa B 1973 r. 6bL10
npucBoeHo I'podHEHCKOMY He(TAHOMY MHCTUTYTY. Torga
#e B ero yecThb OblyIa Ha3BaHa yiuna B Mockse; a B 2009T. —
yauna B [po3dHOM, HAa KOTOpor Muxawa [IMUTPUEBUY KU
c posgeHud u 1o 1934 r. [Ipesuauym Axagemun Hayk CCCP
B 1983 r. yupeaun mpemuioo uM. M./[. MUJIITHOHITUKOBA
3a Jy4qirye paboThl 10 NOoNMyaapu3anuu Hayku. B Tpourkom
WHCTUTYTE WHHOBAIINOHHBIX U TEPMOSAAEPHBIX UCCIEI0BA-
HUU ObLIa yupexjeHa npeMud uM. M.Jl. MUUIMOHITMKOBA
3a JIyYIlIie WHKEeHEePHbIe paGOTHI. |

www.scientificrussia.ru | B mupe Hayku: cnenssinyck 2013



NCTOPUA

I0Ommit bopucosuu

XAPUTOH
(1904-1996)

ragemMuk AH CCCP, Tpusx el 'epoit CopuaancTu-

geckoro Tpyzaa, nmaypeat JleHuHckoi u CTaauH-

ckux npemuii CCCP, Harpax/JieH NaThI0 OpJeHa-

u JlenuHa, opjieHoM OKTAGPbCKOM PeBosroruu,

Boabmioii 3oaoToi megaibio AH CCCP umenu M.B. JIoMoHO-
coBa, 3onoToi menanbio AH CCCP umenu U.B. KypuaTtosa.

I0Onuit BopucoBuy XaputoHn poauicsa 27 despans 1904 r.
B CaHkT-IleTep6ypre. Ero orer, Bopuc OcunoBuy XapuToH,
GBIJI U3BECTHBIM Y PHAIICTOM.

IOnuit Bopucosu4 B 1925 r. okoH4na IleTporpagckuii mo-
JIATEXHUYECKUH MHCTUTYT. B 1931-1946 rr. BO3riIaBJIAN
J1aGopaTOPHUIO B3PbIBUYATHIX BEIIECTB B MHCTUTYTE XMMU-
geckod ¢usuku AH CCCP. B 1943 r. 1.B. KypuaToB mpu-
Biexk lO.B. XapuToHa K paboTaM II0 AaTOMHOMY IIDOEKTY
CCCP. B 1946-1958 rr. — riaBHBIM KOHCTpykKTOp KB-11.
B 1958-1992 rr. — Hay4YHBIA PYKOBOAUTEJIb BcecorsHoro
Hay4YHO-HMCCJIEA0BATEIbCKOI0 HHCTUTYTA 9KCIIEPUMEHTAIb-
HOU (PUBUKH.

B 1926-1928 rr. 10.5. XapuToH HaxoAuJICA B HAyYHOU KO-
MaHAupoBKe B KaBenaumickol naboparopuu B KemGpupa-
ke (BeamkobpuraHus), rae paboras mos pyKoOBOACTBOM .
Pesepdopaa u [Ix. Yeasura. B 1939-1941 rr. 10.B. Xapu-
TOH 1 f1.B. 3ebI0BUY BIIEPBBIE OCYIIECTBUIM PACYET IIEII-
HOU peaknuu aeneHus ypana. B JJabopartopuu Ne 2 AH CCCP
10.B. XapuToH 6b1JI HAYYHBIM PYKOBOAHUTEIEM cekTopa Ne 3,

YUYPEKIEHHOI0 JAJIf IPOEKTUPOBAHUSA aTOMHONU 6GOMOBI.
B 1946 r. paGoTHI 110 CO3/TaHUIO ATOMHOU 60MOBI OBLIH IIEpe-
HeceHbI B CapoB B punman JlabopaTtopruu Ne 2 — KOHCTPYK-
Topckoe 61opo KB-11.

10.B. XaputoH 6osee 46 yetT pykoBoauya POALL «Bcepoc-
CUIMCKHUM HAy4YHO-UCCJIEeA0BATEIbCKUN MHCTUTYT 3KCIIEPU-
MEHTaJIbHON (PU3HUKM», 3aHUMAACH CO3JAHUEM U COBEPIIIEH-
CTBOBAHUEM OTEYECTBEHHOI'O AJEPHOI0 OpPYyKHUs, paboTan
HaJl COKpaIllleHueM Beca fIepPHbBIX 3apAJA0B, YBEIUYEHUEM UX
MOIITHOCTH Y IOBBIIIIEHUEM HaIe3KHOCTH. B koHIte 1980-X IT.,
Korza XapuToHy ObL10 y:xke mox 90, OH OTHPaABUJ HUCh-
Mo M.C. T'op6aueBy, rae ropopuiioch: «[ury6okoe GeCcIIoKou-
CTBO 3a CyALOY M COCTOSTHUE S/I€PHO-OPYHEHHOr0 KOMILJIEK-
ca HaIllero rocy1apcTBa 3acTaBUIO MEHA 06paTUTHCA K BAM
cotuM nucbMoM. CO3JaHHBINA B TAMKEJbIE IIO0CI€BOECHHBIE
TOZbI TPYAOM MUJIIMOHOB COBETCKUX JIOJIEH, 9TOT KOMILJIIEKC
o6ecIieynJI CBOeH IMPOAYKIIMEH cTpaTernyeckoe paBHOBECHE
B Mupe. CoBeTCKOe AJIEpHOE OPYIKHEe CTAJIO0 MOITHBIM (haKTO-
POM cIep:KUBaHUA MUPOBBIX SIEPHBIX KOH(MINKTOB B Tede-
Hue 6omee 40 net. AnepHbiit Kommiekc CCCP nmpeacraBiageT
coboii cucTeMy, 0612 JaFOIYI0 THTAaHTCKOM BOEHHON MOIIIBIO.
Taxkad cucTeMa JoJIXKHA HAXOJAUTHCH I0J] 3KeCTKUM, BCEOO -
€MJIIOIIUM U €JUHBIM I'OCyIapCTBEHHBIM KOHTpoJieM. Huka-
KHEe JBOEBJIACTHE U HEOIIPEAEJIEHHOCTh OTBETCTBEHHOCTH
B TAKOM CHCTEeMe HeZIoyCTUMEI. [loaToMy, 110 HaIIeMy MHe-
HUIO, ANEPHBIA KOMILJIEKC J0JKEH HAaXOAUTHCA B BEJEHUU
IIEHTPAJbHBIX CTPYKTYP, 006JaJaloMUX UCKJIIOYUTEIbHON
IOJIHOTOM BJIACTH HaJI KOMIIJIEKCOM C BO3MOM¥KHOCTSMU €€ pe-
QJIBHOTO ocylIlecTBJIeHUsA. f He cuuTal cebsa BIpaBe YHUTH,
He 06paTUBIINCH K BaAM C IIPOCHOOM 0 BCTPeYe C HECKOJIbKU-
MU yYEHBIMU U PYKOBOAUTEIAMU f/I€ PHO-OPYKEHHOTO KOM-
IJIeKCa, HECMOTPSA Ha Ballly HEBEPOATHYIO 3aHATOCTb».

B nuceMe, IOATOTOBIEHHOM Ha UMA Npe3uaeHTa Poccun
B.H. Exsniaa B sHBape 1992 r., Korga pemiaJics BoIpoc o Co-
CTOSTHUM JieJl B AZ€PHO-OPYHEHHOM KOMILIEKCe, IIpeajiara-
JIOCh COXpaHEHHEe eIWHCTBA OTPACiIH U IpeJoCTaBICHUE
BHUU skcnepumeHTanbHoM dusukm u BHUUW Teopernye-
CKOM (PMBUKM CTAaTyCa POCCHUHCKUX (pesepaIbHBIX AIEPHO-
dusnIeCcKUX IIeHTPOB. Biarogapsa yHUKaIbHOMY OpraHu3a-
TOPCKOMY TaJIaHTYy XapUTOHA IIPO6JIEMY y1aI0Ch PEIIUTh.

KoJjieru BCIIOMUHAIOT, YTO B IIOBCEAHEBHOM KU3HU KOmuit
BopucoBud 6Bl CKPOMEH U IETUKATEH, YTO HE MEIIAJIO Jie-
JIOBOM TBEPJIOCTHU U LIEJIEYyCTPEMJIEHHOCTHU. 3a €ro CAepHKaAH-
HOCTBIO CKPBIBAJIach AyIlla, OTHIOAb HE UyKJIasd I093UU.
C HUM HMHTEPECHO ObLJIO IOTOBOPUTH HE TOJBKO O HAyKe,
HO 1 06 MCKyCCTBE. OTO IPAKTUYECKHU yIIeAIIas HaTypa —
SHTY3UACTHI, SQHIUKJIONEAUCTHI, IaTPUOTHI. TaKUMU ObLIU
IIPaKTUYECKU BC€ KPYIIHbIE YUEeHbIe — CO3/AaTeNH AAepPHO-
ro muTa Poccum. |
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KAK 3TO bbl/10

BOCIHHOMMHAHNINS

BukTop Anekceesny CMaOpPEHKO <...> [lepBo€, HECKOIBLKO HEOOBIYHOE MOpydYeHue Bopoaa
A npumen B JIUITAH crapmum na6opanTom B 1952 1., Urope  gan HakanyHe [lepBoit H{eHeBCcKoM KOH(pEPEHIIUHU 10 MUP-
BacunbeBud ymep B 1960 r. BoceMb JIeT — 1 HE MHOTO, M HE  HOMY MCIIOJIb30BAHUIO ATOMHOM 9HEPIrUH. <...>

MaJjio. XapaKTep B3aUMOAEHUCTBU A ONPEAEAICA KPDyTOM 3a- Ham MP crpaduTOBBIM 3aMEAJIMTEIEM BBITJISANE] HeE-
HHMAaBIINX €ro NpobieM, CTUIEM IIOBeJeHUs, (OPMOU pa- CKOJBKO CTAapPOMOAHBIM. BrIcTynaTh Ha KOH(MEPEHIINH C CO-
60TBI C COTPYAHUKAMU UHCTUTYTA, BHUMAHUEM K MOJIOABIM. BE€TCKHM JOKJAaJoM JoJkKeH Obln leopruit HukutoBmu

e

Mepeeiii psd: B.1. OxcozuH, H.E. KyxapkuH, M.1. ZlapuH, B.C. Myxogamos, K.A. Pazymosa, A.A. [ipo3dos (cmoum).
Bmopoli psd: B.C. Cmpeskos, A.®. AwuH, B.A. CudopeHko, E.[. PasaHues, K0.B. CusuHues, E.I1. lopbyHos, B.A. Ycos, B.M. ®edyneHko, A.t0. [azapuHckuli.
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KAK 3TO bbl/10

RYPYATOBIIERB

Kpyxunun. Ilpurnacus meHs B kabuHeT, KypuaToB cdop-
MyJIHPOBaJ 3aJady B cBoeM ayxe: «Tel unTan oba mokaanga
¥ BUJMIIb BBIUTPBIITHOCTh AMEPUKAHCKOTO0 peakTopa. Hyx-
HO BBIIBUTD U IOJ{YEPKHYTh JOCTOMHCTBA HaIllel KOHCTPYK-
Uy, YTo6BI OHA OblIa IpeAcTaBIeHa JOCTOMHO. TU CTaphle
IIECOYHUKU HUYEr0 TOJKOBOIO He caearT. Caauch U ITUIIN

TE3UCHI yCTHOT'O IIPEICTABICHUA JOKJIA1a HA KOH(EPEHITUIO.
(YMecTHO HAaIIOMHUTH, YTO «CTAPOMY IIECOYHHKY» ['eopruro
HukuroBuyay 66110 Toraa 43 roga.) MHe KakeTCsd, A CITPaBUI-
¢ ¢ 3aJlaHUEeM. B KauecTBe OCHOBHOT'O JIOCTOMHCTBA HaIllel
KOHCTPYKIIUY M B YACTHOCTH IPEeMMYyIIecTBa BbIGOpa Irpa-
¢ura Kax 3aMeAnuTeNsA GBI HAa3BAHBI CYIIECTBEHHO 60-
Jiee 61aronpUATHBIE YCIOBUA Pa3MeIIeHUA B aKTUBHOU 30He
HeTIEBBIX KaHAJIOB C PA3JIUYHBIMHU TEIJIOHOCUTEISAMHU I
HCIIBITAHUA OIBITHBIX TEIVIOBBIJEIAIONINX 9JIEMEHTOB.

lOpuit BacunbeBuy CMBUHLEB
<.....>TIlonyuuB no okoHYaHuu pusdara MI'Y HanpaBieHUe
Ha paboTy, HallPaBJIAOCh UCKATh, KaK II0TOM y3HaJl, JIa6o-
patopumo Ne 2 AKaieMuH HayK. <...>

<...>Iloka uzaet «odopmiaeHre HA paGoTy», & OHO IIPOTAHY-
JIOCh OKOJIO ITOJIy TOpa MECAIEB, PEryIAPHO Ha3BaHUBAIO B OT-
JleJl KaJpOB U MHOT/A MOy Yalo yKa3aHUA ABUThCSA Ha BCTPe-
9y C KeM-IH60 U3 BeAYIIUX COTPYAHHUKOB JIAGOPATOPHUH.
OmrenoMiiAomet 6611a Berpeya ¢ ILH. @nepoBbIM, UM KOTO-
Pporo He MOT He 3HaTh U3 UCTOPUU s/lepHOI pusnku. HemMHO-
ro rmposicHuiIo O6yayiiee 6ecena c JI.B. T'poIieBbIM, YUTABIIEM
y Hac Ha IIOCJIeJHEM CeMeCTPe KypPC CIIEKTPOCKOIIUU. Jlpyrue,
CTOJIb K€ MOJIOABIE U DHEPTUYHBIE, ObLIN HE3HAKOMBL... Kak
paBuUJIO, KamJaad BCTpeda HaurMHaJlach BOIIPOCAMU — YeM
GBI XOT€JI 3aHUMAThCA U ITI0YeMy. BBIIIOIHUB JUIIJIOMHYIO pa-
60Ty IT0 IIUPOTHBIM JINBHAM KOCMHUYECKUX JIydel, g IeJI u-
¢upamMObI 5TOM (pU3NKe U, KAK TEeIeph IOHNMAal0, HEMHOTUM
13 co6eCceTHUKOB Ka3aJcs I0JEe3HbIM B UX paboTax 1o Gpusu-
K€ PeaKTOpOB. JTa TATOCTHAA I10 HEOIIPEeeJeHHOCTH Iopa
3aKOHYMJIACH TE€M, UYTO A IOJIYYUI AOIYCK U ObLI Ha3HAUYEH
B cekTop \e 7 k "H. diepoBy. <...> 31eCch U IPOU30IILIA MO
nepBad, ciaydarHasa BcTpeda c ropem BacunbeBudem.

AHppeit lOpbeBuy FarapuHcKuii

B MHorosneTHe# saepHoi ronke CoBeTckuid Col03 yCTaHOBUII
HEKOTOpPbIEe U3BECTHBIE MUPY PeKopabl. B 1970 r. Ha X0I0BBIX
ucnbiTaHuAX AITJI «K-162» npoekTa 661, Ha3BaHHOM BO (JI10-
Te «30JI0TOM PEIOKOI» (AMepHUKaHIIbl Ha3bIBaIU €€ «Cepebps-
HBIA KUT»), OBLJI yCTAHOBJIEH MUPOBOU PEKOPZ CKOPOCTH II0JT-
BOAHOTO xo1a — 44,7 y3na (okoso 83 KM/4), He IIpeB30HeH-
HBIM 10 CUX OP.

CTOUT CKa3aThb HECKOJBKO CJIOB, B KAKHUX YCJIOBHUAX OBLI
YCTaHOBJIEH 3TOT PeKopA. MecTo U BpeMs (HadaJo JeKabps)
OBIJIM, MATKO I'OBOPS, HE CIUIIKOM MOAXOAAIIAM JJIsI XO0-
BBIX UCHBITAHUN. MOPAKHU TOBOPAT, YTO 9TO OBLIO CBA3aHO
CO CIIEIIIKOM: IMpUOIMKAJICA JAeHb pPOKJAeHUA ['eHepabHO-
ro cekpetapd (JI.W. BpexneB poauiica 19 nexkabps), 1 emy ro-
TOBMJICA ITofapok. [ry6uHa Besoro Mops B paiioHe IIOJIUTO-
Ha cocTtaBianaa 200 M. Maneias oimuoKa B yIIpaBJIECHUH PY-
J1AaMU, 1 dyepe3 20 CeKyH/1 HOC aTOMOXO/a BPEKETCH B JIe/ NJIN
TpyHT. [TMI0TaXK MECTUTHICAYETOHHOTO GoIna JIUHOM 60-
snee 100 M B TAaKUX YCIOBUAX TPeO0OBaJI ICKIIOYUTEIBHONU TOY-
HocTU. Ho OH 6b171 6€3yIIpeYHBIM, U PEKOP/L COCTOSJICH. [ |
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CTYMNEHHU YCIIEXA

llepBbIM

e JIOM —

TE€XHOJIOTHH,

NyOJTUKAIIUN —
[IOTOM

O poau Kypuamosckozo uHcmumyma 8 ucmopuu omeuecmeeHHoll
HAyKl, 0 e20 HacmosweM u 6ydyuem pacckasvigaem akademux PAH,
I'epoil Coyuanucmuueckozo Tpyda, npeaudenm HauuoHaibHo20
uccedosamesnbCckozo ueHmpa «Kypuamosckuit uncmumyms
Eeszenuil Benuxos

C KypyaTHuKa Bblgaym HET

3aech, B KypuyaToBCKOM MHCTUTYTE, NpoIljaa BcA ModA
sku3Hb. Horga s ydmica HaTpeTrbeM Kypce MIY, K Ham
no ykasanumw 1.B. KypuaroBa npumiesn oréupaTh TaJlaHT-
JIMBBIX CTY/IEHTOB €To IepBhIH 3aMecTUTeab Mrops Huko-
saeBud ['o10BUH. Y MeHA GBLIM TOTJa HEIJIOXUE ITIOKAa3aTen
B OJIMMIINA/AAX, IPU3BI 32 U3TOTOBJIEHUE PA3JIMYHBIX IIPUGO-
poB. Urops HukoslaeBu4 npuriacui MeHs B KypuaToBckuil
MHCTUTYT Ha IPEJJUILIOMHYIO IPDAaKTUKY. Bpemsa 10 okoH-
yaHud pusdaka y MeHs ObLJIO JOBOJIBHO IPOAYKTUBHOE — A
B 1959 1. ony6yIMKOBaJI CTaThIo 06 yCTOMYUBOCTH BpaIlleHUA
NPOBOAAILIEH JKUAKOCTU B MArHUTHOM IT10JI€, KOTOpasA Yy MEHA
JI0 CUX IIOP OCTaeTCA caMOU IUTUPYyeMOH (cefigac 3TO Ha3bI-
BaeTCcd MarHUTOPOTAIIMOHHAA HEYCTOMYNBOCTE).

Ho B aT0 %€ BpeMs U3BeCTHBIN (PU3UK, IOMOIIHUK aKaje-
muka l0.B. Xapurona BukTop 'aBpuiioB nmogéupat KOMaH-
Iy AJ151 opraHu3aluu BToporo nocyie CapoBa AepHOTO II€H-
Tpa, YenabuHcka-50 (cecodHs 3ATO CHedxcuHck. — IIpum.
ped.). Tlogbupan MeTOAOM IPSAHUKA M KHyTa — CHava-
Jla yBeleBaJl, yroBapuBaJl, a Ha TeX, KTO He corjamarcH,
Ha M€HA B TOM 4YHCJE, JaBUJIH JOBOJBbHO ¥KeCTKo. f yixe
Hayaj pa6oraThk B KypyaToBCKOM MHCTUTYTE, MHE 3/leCh
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HpaBHMJIOCh, K TOMY e A cobupajcs #eHUTbCA. YTOoGBI
ocTaThbCHA, BBIXOJ ObLI OJMH — acIUpPaHTypa, HO B YHUBEP-
CUTETCKYIO MEHSl He IPDUHAJH, IIOTOMY 4YTO f Ha TPEThEM
Kypce ObLI UCKJII0UeH U3 NpodCcoio3a 3a HEYIJIaTy B3HOCOB
110 IPUHIUIINAJIBHBIM COOOpaKeHUAM, TaK YTO acIUpPaH-
Typa Kyp4aToBCKOro MHCTUTYTa CTaJjla B IIPIMOM CMBICJIE
MOMM CIIACEHHMEM, U TYT IOMOT Ju4HO Mropp BacuibeBuyu
Kypuatos. C camum KypuaToBbIM MHE JJOBEJIOCh O6IIIaThCA
yiKe B IIOCJIeJHUE TOJbI ero u3HU. OH BooOIe 6bLI JocTa-
TOYHO JOCTYITHBIM U KOHTAKTHBIM 4€JIOBEKOM. Mor NpuiTHU
Y IIOTOBOPUTB JIAK€e C TAKUM 3€JIEHBIM IOHIIOM, KaKUM 5 OBIJI
TOrza, ecJIy 6bIJI0 Hy#HO II0 JIey.

Hrops BacunbeBud u KypyaToBCKHI MHCTUTYT C CAMOTO
HayaJla B paMKaxX aTOMHOTO IIPOE€KTa T€HEPUPOBAJIXA OTPOM-
HOE KOJIMYeCTBO HOBBIX HAayUYHBIX UJeH, HallpaBJIeHUH, KO-
TOpbIE 3aT€M BbIpacTaJId B CaMOCTOATEIbHBIE JIabopaTo-
puH, UHCTUTYTHL. [ToaToMy Korza g ropopio «KypyaToBCKHM
UHCTUTYT», TO UMeI0 B BUAY U Jly6Hy, u Capos, u IIpoTBUHO,
u laTyuHy 1 T.71. Bce oHM M3HaYaJIbHO BO3HUKAJIU B HeJpax
aToro Aetuma Kypyarosa U y#e IIOTOM, IOB3POCJIEB U BO3-
My:KaB, OTIIOYKOBBIBAJIMCh U 06Pa30BbIBAIN HOBBIE MOIITHBIE
Hay4HbIe HHCTUTY ThI.
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[nasHoe 30aHue Kyp4amogckozo uHcmumyma

HNuorpa Hropsa BacunbeBuda HasbIBaIlOT «pycckuMm Orr-
neHrefMepoM», 4TO, C MO€M TOYKM 3pE€HUd, B KODHE He Bep-
HO. VIropp BacuiibeBrY 6611 9KCIIEPUMEHTATOPOM, OH JIIOOUIT
Y IIOHMMaJI 9KCIIEPUMEHT, JieJIajl PeaJIbHbIE BEIllH, JIe3 B IIaX-
Ty, U3MEPSAJI TaM CHOHTAHHBIN pacnaj ypaHa u T.7. JloBepue
K y4deHbIM B CCCP, kakuM GBI CTPaHHBIM 3TO HU IIOKA3aJI0Ch,
B 4eM-TO ObLJIO 3HAYUTEJIbHO BBIIIE, YeM B AMEPHUKe.

Boob11ie roBops, YHUKaJIBHYIO KaJPOBYI0 OCHOBY MHCTH-
TyTa 3aJ0:KUI Aasxke He Uropp BacunbeBud, a A6pam deso-
poBuu Hodde. OH nepeses1 cofa NOYTHU BCIO FeHUAIBHY IO
dusTexoBcKyo mkouay: Kypuarosa, KukonHa, AprimMoBH-
4a, AJIEeKCaH/poOBa — JIYUYIINX CBOUX YUYeHUKOB. HekoTopoe
BpeMsA OH JMYHO KypHUpoBajJ UX paboTy, IPUKpPBLIBAJ, TaK
CKa3aThb, 1 TOJBbKO 3aT€M IOJHOCTBIO Ilepeial pyKOBOACTBO
Kypuarosy.

Ceriyac roBopsT, YTO MOJIOABIX HAJI0 IPOABUraTh, HO UTO
9TO 3HA4YUT? HuKakue cTUNIEHIUM, IPEMUHU UJIM HArpajbl
HE Cc/Ie/IaloT CTyAeHTa yUYeHbIM. ENMHCTBEHHBIN Iy Th — I10-
PYYUTH YeJIOBEKY JAeso, YToObl OH paboTall HaJ HUM J€H-
HO ¥ HoIHO. Uropbs BacunbeBud co6pas BOKpYT cebs 3aMe-
YaTeJbHBIN KOJIJIEKTUB MOJIOABIX CIENHAIMCTOB, KOTOPEIE
O04YeHb GBICTPO CTAHOBUJIMCH PYKOBOJUTEIAMU I'PYIIII, Ja60-
paTopuii 1 ieablX HanpaBjieHUN. CeroJHAIIHNEe PyKOBOIH-
T€eJIM OCHOBHBIX IIOIpa3/IeJIEHU NHCTUTYTa IIOYTH BCE TOKE
Ha4YMHAaJU KOI/ia-To 3/1€Ch MOJIOJABIMU CIIENUAINCTAMMU.

I'naBHOE 3HaHME NPUXOAUT Uepe3 KOHKPETHYIO paboTy
Ha/l KOHKPETHBIM IIPOEKTOM U C KOHKPETHBIMHU JIIOJIbMU.
U oueHBb BasKHO BOBpeMs HAaWTU 9TUX JIofiel. Biaropaps ®e-
JlepaJIbHOMY 3aKOHY o0 HalimoHa/IbHOM HCCJIe0BATEIbCKOM
nenrpe «KypyaTOBCKUM MHCTUTYT» MBI UMEEM B CBOEM CO-
CTaBe YeTbIpe MHCTUTYTA, IIPEJCTABIAIONINX 3HAUYUTEIb-
HYIO 4aCTh f/1epHO-(U3UYECKOro II0TeHIInaa cTpaHbl. Ce-
TOAHA MBI — YHUKaAJIbHBIM HayYHBINA KOMILJIEKC. [IOCKOJIBKY
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CHATHI BHYTPEHHUE IIperpajbl, Bbl MOMKeTe HAUTH 37ech
HYKHOI'O CIeIHaJucTa NPAaKTUYEeCKH 0 JI000M Hay4YyHOU
npobieMe — OT TEMHOM MaTepHUU J0 KOTHUTUBHBIX HCCJIE-
noBaHui. OgHa u3 oco6eHHocTel KypuyaToBCKOro HHCTUTY-
Ta KaK pa3 3aKJII0YaeTCsd B TOM, YTO KOI/la y Bac IOABJSAETCA
KaKkafa-HuOy/b cBeKad ujied, TO, OIIAEBIINCh BOKPYT, 005-
3aTeJbHO HalJlellb B KAKOM-TO 13 IO pa3/eIeHUN yIeHOoro,
KTO 3THM BOIIPOCOM YiKe 3aHHUMAETCH, U OH BaM OO'BACHUT,
4TO HAJIO JeJIaTh.

TexHo/s0rMK, KOTOPLIX He 6b1/10

Kyp4aToBCKUN MHCTUTYT CTOUT HA TPeX KUTaX: INIyOUMHHONU
¢dyHIaMeHTaJlIbHOM HayKe, Halllell Hay YHO IIKoJIe U U3Ha-
YaJIbHO 3aJI0KEHHOM «CMBIYKe» C IIPOM3BOACTBOM. Kypua-
TOBCKUN MHCTUTYT ObLI 06pa30oBaH JJII PEIIEHUS BOEHHO-
IIPOU3BOACTBEHHOM 3a/1a4U 110 CO3JaHUI0 aTOMHOM 6G0MOBI,
9TO MBI U C/IEJIQJIN B CAMBIE CKAThIEe CPOKU.

Tpagunueit Kyp4aToBCKOTO MHCTUTYTA OblIa U OCTAETCA
OPHEHTHPOBAHHOCTh He Ha ITyOJIMKalUN U HUTUPYEMOCTD,
a Ha IpaKTUYeCKUH pe3dyabTaT. KoHeuHo, mybInKkauy Bak-
HBI, HO JUI Ky PYaTOBIIEB IVIABHBIM Bcera ObII0 co31aTh Ta-
KOM HOBBIM MaTepuaJj, Hay4YHBIU IIOJXO0J], MErayCTaHOBKY,
KOTOpBIE YKPEIAT MOIIb CTPAHbI, €€ 060POHOCIIOCOGHOCTD,
IOMOT'Y T JIOJAM, HayKe, HOBOM IIPOMBINIIIEHHOCTHU. [1o Boc-
nomuHaHuAM KypuaroBa, ogHa AaMa, 3allOJIHAA aHKETY
P NOCTYIIEHUU Ha paboTy B MHCTUTYT, B rpade «pox 3a-
HATUI» Hanwucaaa: «3aHATUA ObLIN, HO POJOB He II0CJe0-
BaJio». TaK BOT, C TOYKU 3pEHUA HAIIIUX OTI[OB-OCHOBATEJIEH,
«pOABD JOJIKHBI OBITH 00513aTEIBbHO, U BCE IIOKOJIEHUSA Kyp-
YaTOBIEB 9TOMY CJIeAyIOT. AToMHadA 6omba, mepBasd B MUPe
A3C, aToMHadA NOABOAHASA JIOJIKA, IIEPBLIN B MUPE ATOMHBIN
JIEJTOKOJI, IIepBasd B MUpe TepMofAnepHasa 6om6a, mepBBIN
B MUpP€ TOKaMakK, HEUTPOHHBIN peakTop MP-8, TexHomoruu
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CBEPXIIPOBOJMMOCTHU, MUKPOJIEKTPOHUKU, HHPOPMAILINOH-
HbI€ TEXHOJIOTMH, CyIIEPKOMIIBIOTED, eAMHCTBeHHbIN B CHI
cHenuaJIu3UpPOBAHHBIN CUHXPOTPOH, YHUKAIbHBIH HBUKC-
LIEHTP — 3TO TOJBKO IIPOCTOE IepedrcIeHe OCHOBHBIX Ha-
WX JOCTUIKEHUMA.

3aech, Ha okpanHe MockBbl, B 1940-1950-x rT. co3gaBa-
JINCBh HOBBIE aTOMHBIE HayKa U IIPOMBIIIIJIEHHOCTD. XOTH, KO-
HE4YHO, BepHee Ha3blBaTh UX AJE€PHBIMHU, HO TaK yiK IIOBE-
Jlock. HayuyHbIe OTKPBITUA NEpPeTEKaJIU B IPOMBIIIJIEHHBIE
paspaboTku. B mporecce n3y4eHHUd LEITHON peaKIuu Aeje-
HUA ypaHa OBLIN CO3JaHBI CBEPXUYHCThIE MaTepHUaJbl, rpa-
¢ur, Hanpumep. Ham crapeidmuHa — rpaduTOBBIA peak-
Top @-1, mepBbIii B EBpasuu, — paboraeT ¢ 1946 I. 1 MOKeT,
10 OLIEHKaM 9KCIIepTOoB, paboTaTs emre 300 JyeT.

BbL1a co3gaHa HoBas IPOMBIIIIEHHOCTD 10 pa3ieIeHUI0
U30TOIOB, U TYT, U3 BKOHOMMUU BPEMEHU, Mbl CHavaJIa MOIII-
JIM TI0 y#Ke IPOTOPEHHOMY aMepUKaHIlaMU ra3ofuddysnoH-
HoMy ITyTU. Ho cpasy e Hayaauch paGoThl U 10 Pa3BUTHUIO
LHEeHTPUGYKHOI0 METOAA, CTABIIEro MO3Ke IPUOPUTETHBIM
He TOJIBKO B Halllell cTpaHe, HO U BO BCEM MUPE, IIPEK/Ie BCe-
T'0 13-3a MEHBIIIET0 B IECATKU Pa3 NOTPe6IeHUs 9HEPTUU.

Koneunblil mpoaykT KypyaToBCKOro MHCTHUTYTa BCerja
66111 BOCTpe60BaH MPOMBIIIJIEHHOCTBIO, HYKE€H CTPaHe AJdA
ee 060pOHBI, 3KOHOMUKH. Tak GBIJI0 U CO CIEAYIOIIUM II0CJIE
aTOMHOM 60MObI KPYITHBIM IIPOEKTOM II0 CO3/JaHHUI0 ATOMHO-
ro nmojBojHoro ora. AHaToaui IleTpoBud AjleKCaH/IpOB,
KOTOPOTO CIPaBEJJIMBO CUUTAIOT OTI[OM COBETCKOI'O aTOM-
HOro (pyroTa, Co3ajl CTOIb COBEPIIEHHYIO CUCTEMY B 3TOU
06J1aCTH, YTO OHA UCITPABHO GYHKIIMOHUPYET J0 CUX IIOP.

Poccuu cerojiHa o4eHb BasKHbI C 9KOHOMUYECKOM, reolo-
JINTUYECKOU TOUYeK 3PEHUA IO3ULUU B ADKTUKE, U TYT CTpa-
He IIOMOTaeT CO3JaHHBIN 110/l Hay YHOM aruoi KypuaToBcko-
ro MUHCTUTYTa €JUHCTBEHHBIN B MUpe aTOMHBIHN JI€JOKOJIb-
HBIA (Q0oT. OTO ObLIA 3a/jaYa OTPOMHOM CJIOKHOCTHU: MaJo
6BIIO0 CKOHCTPYUPOBATh CyZIOBOM peaKTop, Hajlo GBIJIO CO3-
JaTh HOBBIE CYyJOCTPOUTEIbHBIE TEXHOJOTUH, IIPOAYMATDb CH-
cremMy obecliedeHUsd, PEIIUTh OTPOMHO€E KOJIUYECTBO 00JIb-
IIMX U MaJIbIX, HAY YHBIX U IPOM3BOJCTBEHHBIX 3a/1a4.

B KypyaToBCKOM MHCTUTYTE ObLJIM IIPOBEJEHBI U II€PBhIE
yCIIeIIHble Pa60THI 10 YKPOIIEHUIO TePMOAePHOM 9HEPIUH.
VIMeHHO 3/ech OBLIN CO3JaHBI IIepBBIe TOKAMAKHU, B peallb-
HOCTb KOTOPBIX 3ala/Hble yYeHBbIe J0JITO HE BEPUJIN. AKa-
JeMuk JleB ApIMMOBMY cZiejlaJl CMeJIbIA IIar, IpUTIacuB
B KypuaToBCKUY MHCTUTYT aHINIMYaH, TOXKE HAUaBIIHUX 3a-
HUMAaTbCA IPo6IeMol yep:xaHus 11a3Mel. OHU U3MePUIN
TeMIlepaTypy B yCTAHOBKE, KOTOpasd OKa3aJlach Jlae BhIIIe
Hallel 3asgBJEHHOM OleHKH — GoJsiee 10 muaH °C. UMeHHO
HaIlM TOKaMaK{ CTaJIi OCHOBOM MHPOBOI TepMOAAepPHON
nporpaMMBbl, BILUIOTH J0 cTposdlierocsa ceiyac ITER. Mor-
HOE MEXJAyHAapOJAHOE COTPYIHNYECTBO B paMKax 3TOr0 Me-
rampoeKTa cTajo 6a30i Aj1d pa3BUTUA HOBOU OTpacu Ipo-
MBIIIJIEHHOCTH, OCHOBAHHOM Ha IBJICHUU CBEPXIIPOBOJU-
MocTH. HysHO 6GBLIO CO3JaTh TE€XHOJOIHU IIPOU3BOJACTBA
HOBOTO CBEPXIIPOBOAAIIETO MaTepuasa, kabeaei 60IbIToN
JUIAHBI, COCTOAIIMX U3 IePEIlJIETEHHBIX MUKDPOHHBIX HKH-
JIOK, YHCJIOM JI0 MAJIJIMOHA. OTU TEXHOJOTUHU OBLIN paspa-
6oTaHbl B KypyaToOBCKOM HHCTUTYTE, YCIEITHO IPOIIIN HC-
NIIBITAHUA U MEXKIYHAPOJHBIE 9KCIIEPTHU3HEI.

Ha cTbike HayKk

B 1990-x rr. octaBieHHad 6€3 MOAJEPKKU OoJbIIasdg Ha-
yka B Poccuu Oblna BixecTOKOM Kpusuce. KoHeuHo, HaI
UHCTUTYT TOMXKE IE€PERUBAJ ITOT THAKEJIEUINUN IEepUuos
He 6e3 I0Tepb, KaK NHTEJJIEKTYaJbHBIX, TAK U MaTepPHUaJIb-
HbIX. Ho c Havana 2000-X IT. BeIeT OTCYET aKTUBHOE pas3-
BUTHE HAIEro IeHTPa CUHXPOTPOHHOI'O U3JIy4YeHUs, BO3-
IVIAaBUTh KOTOPBIN A Mpuriacui Muxauna BajseHTHUHOBUYA
KoBasibuyka — M3BECTHOI'O CIIEIJMAJIMCTA B 9TOH 06JIacTH.
3anycTUB CUHXPOTPOH — NEPBYIO0 MErayCTaHOBKY, 3apabo-
TaBIIyIo B Poccuu B 9TO TsAMKeJoe BpeMs, OH pa3BUJI y HAC
Ha HOBOM YpOBHe paboThl B 06JIACTM HAHOTEXHOJIOTHH.
B Kyp4aTOBCKOM MHCTUTYTE B UX II€PCIIEKTUBHOCTH HUKTO
¥ He cOMHeBaJIcA. MBI JaBHO IIPOHUKJIVCH HUJieel Co3aTelIsd
KBAHTOBOM 3JIEKTPOAUHAMUKHN HOGeJIeBCKOro aypeara Pu-
gapaa PeiftHMaHa o 6ecrpeeIbHOCTH HaHOMUpa. MHTepec
K HAHOTEXHOJIOTUAM B Kyp4aTOBCKOM MHCTHUTYTE€ BO3HUK
emre B 1980-e rr. OfHUM 13 HapaBJIeHUN paboT B 3TOI 06-
JIaCTH cTaJjia pa3paboTKa TeXHOJIOIMU MMIIJIaHTAIIMOHHBIX
npuMeceil B IOy POBOJHUKOBBIE MaTepHaJIbl AJd IIpUaa-
HUSA UM 0coOBbIX CBOMCTB. Ha aToit 6a3e pa3BUIIOCH LieJI0e Ha-
paBJIEHHE I10 CO3JaHUIO HOBBIX MAaTE€PUAJIOB JIJI 9HEPIreTU-
KU ¥ MAIlIMHOCTPOEHUA, 06paboTKe pa3INYHbIX IIOBEPXHO-
cTelt, HanpuMep g Typ6uH ¢ Beicokum KIT/I.

OpHaKoO Ha HOBBIH YPOBEHBb PA3BUTHUSA HAHOTEXHOJIOIUH
MBI BBIIIIM UMEHHO C IIPUXO0J0M B MHCTUTYT M.B. KoBaub-
YyKa, KOTOPBIH MOJKJIIOYHJI K HAHOTEXHOJIOI'UAM HH(pOpMa-
IIUOHHBIE, GMO- U IT033Ke KOTHUTUBHBIE TEXHOJIOTUH.

9To OBLI AOCTATOYHO PUCKOBAHHBIN IIaT, TPe6GOBAaBIINN
HEMaJIO¥ CMeJIOCTH, HAy4YHOIo IpeABUAeHUsd. Pe3ynbra-
TOM CTaJIO POMKJEHHUE YHUKAJIbHOIO, HE UMEIOIIero aHaJlo-
roB B Mupe, Kypuarosckoro HBMKC-nieHTpa, B KOTOPOM pa-
60TalOT Ha OJHY I1eJIb KOHBEPreHTHBIe HaHO-, 610-, HHPO-,
KOTI'HO- M COITUOI'YMaHUTapHbI€ TEXHOJOTUU. DTO II03BOJIAET
HaM OBbITh Ha OCTPHE PA3BUTHUS MUPOBOH HAYKH.

Makem ITER
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Xota Kypuarosckomy HBUKC-11ieHTpy Bcero 4yTh Goiee
Tpex JIeT, UHTePeCHbIe Pe3yJIbTaThl YiKe €CTh, B YACTHOCTH
B T€HOMUKE, IIOMHOKEHHON Ha nHpopmaTHukry. Ceiigac pa-
306paTh '€HOM MOKHO CPaBHUTEJIBLHO JIETKO, & BOT JJISl TOI'0
9TOOBI ero co6paTh, IPOCYUTATH PE3yIbTaT, IPOAHAIU3UPO-
BaTh, paciIudpoBaTh, TPeOGYIOTCA OIPOMHBIE BHIYUCIUTENb-
Hble MomTHOcTH. Korga-To nmenHo KypyaToBCKUIt UHCTUTY T
BBICTYIIUJI UHUIIMATOPOM BHEJIPEHUSA B 9TOM HaIlpaBJICHUU
CYIIEPKOMIIBIOTEPOB. B co3panumu nporpaMMHON 6a3bl IS
HHUX MBI T€CHO coTpyAHH4YaeM c PocatomoM, ¢ CapoBCKUM
AAEepHBIM IeHTpoM. CerolHA 0YE€BHU/IHO, YTO 3PP eKTUBHAA
NIPOU3BOAUTEIBHOCTD IPOMBIIIIEHHOCTHU HANIPSIMYIO CBA3a-
Ha C UCIO0JIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJOTUH, 6e3
HUX He MOTYT 060N THCH HU BBICOKOTEXHOJIOTMYHA A MEeTUIIH-
Ha, HU KOHCTPYUpPOBaHNE MEXaHU3MOB — OT JIeTATeIbHBIX,
10 MuKkpockonoB. Kcratu, HTepneT B Poccum Toxke Ha4u-
HaJica u3 Kyp4aToBCKOToO MHCTUTYTA, U IIEPBBIN DJIEKTPOH-
HBIH ajpec GbLT HAIII.

Ho camas BBICOKOIIPOM3BOAMTEIBHAS MAIINHA, KOTOPOH
MBI BC€ II0JIb3yeMCs, KOTOPYIO HEIPEePbIBHO M3ydaeM, OT KO-
TOPOH OOJIBIIIE BCET'0 3aBUCHM, — 3TO HaIll COGCTBEHHBIN MO3T.

YepeHkoBckoe u3syyeHue
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KorHuTuBHOE HallpaBjIleHHe, U3ydalollee paboTy Halle-
T0 CO3HAHUSA, pa3BUBAETCsA Yy HAC B MHCTUTYTE celiyac O4eHb
AKTUBHO. PaHbIIe 8TU IIPOIECCHI UCCIEA0BAINCh B OCHOB-
HOM IIyTE€M JI0BOJBHO OTBJIE€YEHHBIX PACCYHKIAECHUU, THUIIO-
T€3 U IICUXO0JIOTUYECKUX 9KCIEPUMEHTOB. Terneps e MBI I10-
CTaBMUJIM 9TH HCCJIEJOBAHUA HAa COBPEMEHHBIE (PU3NYECKUE
penbcebl — noakmaounan MPT, 19T, cynepkoMIbOTeEp, HEN-
PodU3U0JIOrUIO, U 3[1eCh MBIl HAXOAUMCSA Ha OY€Hb HEIVIOXUX
MO3UIUAAX.

Ot Aaapa
A kak npesugeHT HUL| KypuyaTOBCKUN UHCTUTYT» BUIKY,
4TO ¢ NpuxojoM B 2005 r. HOBOro AUPEKTOpPa UHCTUTYT MO-
JIy4HMJI HOBOE€ AbIxaHue. Muxamna BaleHTUHOBUY, KaK KOTJa-
To KypuaToB, Xopomo 4yBCTBYeT, KyJa HAJ0 ABUTATHCH.
IIpu sTOM, pa3BUBas HOBble HAIlpaBJIEHUd, OH He 6pocaeT
Te, 3a KOTOpbIe MBI BCEerJja OTBeYaJn: aTOMHYIO U TEPMOs-
JIEPHY IO 9HEPreTUKY.

ITocnenctBusa YepHOGHLIA TAKEIO U IOJT0 CKa3bIBAINCH
Ha HaIlled aTOMHOM sHepreTuke u Ha KypuaToBCKOM HMH-
cTUTyTe. Bonee ThicAYM HAIIMX COTPY/THUKOB y4acTBOBaINA

be3 si0epHoil aHepzemuKu
1eJ108e4eCmMae0 He CMOoXcem
npeodojiemb IHepzemuueckuil
Kpu3suc. [nagHoe — uckirouums
npobsiembl, C8I3AHHDBLE C y2p0O3amMuU
PaspyuwumenbHbLX asapuil,
pPacnpocmpaHeHusl OpyHcelHbLX
Mamepuanos, ¢ HakonjaeHuem

U pacnpocmpaHeHuem
00J120CUBYUUX PAOUOMOKCUUHBLX
omx0008 U NpodyKmoa 0esieHUs

B JINKBUJAIIUH TI0CJIEICTBUN YepHOOBLILCKON aBapuu. Cel-
Jac MbI TaKKe 3aHATHI B paboTax Ha capkodare, XOTs Cerof-
HA YepHOOBLIb — B IPYT'OM TOCyAApCTBE.

KypuaToBCKUI IEHTP OTBEYaeT 3a A€ PHbIE TEXHOJIOTUH,
3a CBA3AHHYIO C HUMU QYyHIaMeHTAJbHYI0 HAyKy. MBI IIpO-
JI0JI3KAeM pa3BUBaTh A/IEPHYI0O (U3UKY HE TOJBKO B HAIIIUX
CcTeHaX, HO M 3a UX IpejeramMu. Poccusa akTUBHO y4acTBY-
€T B MexAyHapoaHoMm npoekte CERN, B KPyIIHBIX 9KCIIEPU-
MeHTax Ha Kosnaigepe. OJHa U3 IIIECTH YCTAHOBOK Ha HEM,
ALICE, — 2T0 paKTHYECKHU «KypUaTOBCKas» yCTAHOBKA, I10-
CTpPOEHHAad 0 HAIIIUM TE€XHOJIOTUAM.

JApyroii mpoekT, XFEL, — MOIHEHIITNN PEHTTE€HOBCKUM
Jlazep Ha CBOOOJHBIX 2JIEKTPOHAX, KOTOPBIN cefiyac CTpOUT-
cda B 'epMaHuM HE IPOCTO C POCCUUCKUM y4acTHEM, HO C Ha-
UM ONPEJEeNAIIUM UHTEVIEKTyaJIbHBIM, T€XHOJIOTUYe-
CKUM U MaTepHUaJIbHBIM BKJIa/ oM. Kyp4yaTOBCKUI UHCTUTYT
BBICTyTIa€T HAYYHBIM PYKOBOJAMTEJIEM IIPOEKTA C POCCUUCKOMN
CTOPOHBI, TEM CaMBIM MBI IIOIIa/laéM Ha CaMBbIil IlepeoBOH
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Y HelimpoHHo020 peakmopa UP-8

Kpali coBpeMeHHo! Hayku. C pyrol CTOPOHEI, 3a 9TOU QyH-
JAaMeHTaJbHON HayKOU ITPOIVIA/bIBAET U OTPOMHBIN CIEKTP
I POMBIIIIJIEHHBIX IPUMEHEHUN. B MIpoBOM Hay4YHOM C006-
iecTBe OOIIEIIPU3HAHO, UYTO ydacTue KypyaToBCKOro MHCTH-
TyTa yiKe caMo I10 cebe JoKa3bIBaeT CEPbe3HOCTh paGoT.

MBI y#e HECKOJIBKO JIeT (paKTUYECKH TaIllUM Ha ce6e IIpo-
ekT ITER, rie BO3HUKAeT MHOI'0 IIPO6JIeM He TOJIBKO TeXHU-
YeCKUX WU HAYYHBIX, HO U OPraHU3AIMOHHBIX, TOJTUTHYE-
CKMX M MaTepuaiabHbIX. Ho 61aronapa KypyaToBckoMy UH-
CTUTYTY /ieJIO IPOJBUTraeTCH.

HelTpoHbl Ha cayk6e

MBpI HaxXoAMMCHA cefyac Ha TaKOW CTaJuY Pa3BUTHA, KOTAA
HYKHO IIepecMOTpeTh 6a30Bble U/AEU AAEPHOU 9HEPreTUKHU
B IPUHIIUIIMAJIBHOM, CHCTEMHOM IJIaHE.

Bes s/iepHOI 9HEPTreTUKH YeJI0BEYeCTBO 060U TUCH HE CMO-
KeT, 6e3 Hee He IIPEo/IoJIeTh dHepreTudeckuit kpuauc. Ce-
TOJHA s/ilepHas 9HEepreTUKa — HauboJjiee HAJeKHBIHN U Jere-
BBIH cII0CO6 MOy YeHU A IPOMBIIIIJIEHHON 9Hepruu. B passu-
TUU AAEPHON 9HEPre TUKU INITaBHOE — UCKJIIOUUTD IIPOOJIEMBI,
CBfI3aHHBIE C yTPO3aMHU pa3pylUIUTeIbHBIX aBapUi, pacipo-
CTpPaHEHUA OPYKENHBIX MaTEepUAJIOB, C HAKOIIJIECHHUEM U pac-
IpoCTPaHEHUEM JIOJTOKUBYIIINUX PAJUOTOKCUYHBIX OTXO/I0B
M IPOAYKTOB AeeHusa. CerogHsa Mbl BBICTyIIaeM C MHUITHA-
TUBOH CO3/laHUSA HOBOT'O IIOKOJIEHUA TMOPUIHBIX AAEPHBIX
9HEPreTUYECKUX CUCTEM, TaK Ha3bIBa€MOMU «3€JIeHOW» Afep-
HOU sHepreTuku. OHa MOKeT OBITH peajn30BaHa Ha OCHOBE
KOHIIENIIINY BHYTPEHHE CaMO3aIlUIIeHHBIX AePHBIX dHEP-
TOUCTOYHUKOB — KU KOCOJEBBIX THOPUAHBIX TOKAMAaKOB,
B KOTOPBIX OCYIIECTBJISAETCA caMoobecredeHue TOIIMBOM
u 3¢ppexrTuBHOE Tpeobpa3oBaHUe SHEPIUU.

YeM orpaHH4YEHO pa3BUTHUE dHepPreTUku? Eciu BEBI clI0-
JKUTE BCE 9HEPrOMCTOYHHUKU — yTroJib, HedTh, ras, 6uoro-
IJIMBO, BETEP, COJHIIE, TO B CyMME BBIXOJ] 3JIECKTPO3HEPIrUM

MOJIy4UTEe HAMHOro OOJIbIle, YeM HYKHO 4YeJ0BEYECTBY.
Ho ecTh 0lHO OrpaHUYEHUE: YEJIOBEYECTBO MOMKET HUCIIOJb-
30BaTh cerogHsa He 6osiee 10% riio6aIbHOTO IPOU3BOIUMO-
ro IIpoAyKTa Ha obecredyeHre SHEPreTUYeCKUX HY K|, THAa4e
Oy 9YUM KPHU3UC SKOHOMUKH. Tak 6b110 B 1980 1., B2008 1,
ceifuyac MbI 6alaHCUPY€eM B paiioHe aTUX KpUuTH4decKkux 10%,
Y HaM OYE€Hb BayKHO HE IEPENTH 9Ty FPAHUILY.

Brixon u3 cutyanuu oguH. Ham cieayet yiuTH OoT TaKoU
IPUATHON» BEIlY, KaK CaMOIIOAJepKUBAONIAACH LelHasa
peaknusa. YUTH B HOJKPUTHYECKUE CUCTeMBI. B 9ToM HUYero
0060 YMHOTO HET, HO 3TO O3HA4YaET, YTO MBI JIOJIZKHBI UMETh
MOIIIHBIM UCTOYHUK HEUTPOHOB. U caMbIif pealbHBIN KaH-
AUAAT — 9TO TEPMOSAIEPHBIA UCTOYHUK. Ho TaKkue ycTaHOB-
KM HeJIb3s c/leIaTh MaJeHbKUMU. B pesynbrare noiaydaeTcsa
cuCTeMa B HECKOJIBKO 3JIEKTPUYECKUX T'UraBaTT. Pa3roBopel
0 XO0JIOAHOM TEPMOsI/Ie — YelyXxa.

B Takoil THOPUIHON SHEPTEeTHYECKON CHCTEME JIOJIKHBI
OBITH 006'b€UHEHBI HECKOJBbKO Belnei. [lepBoe — 3TO Tru-
6pu/I-TepMOsA/], BKJIIOYAIOIUNA MOIITHBIY NICTOYHUK HEHTPO-
HOB U NOAKPUTHUUYECKUHN KUJKOCOJIEBOU dHEPTroIPOU3BOAS-
1 KOMIIOHEHT. Ha oguH ruraBaTT 371€KTPHUYECKON MOIIHO-
CTH Takas cucTeMa HapabaTbeIBaeT rje-To B 20 pa3 6oJiblire
IUTyTOHUSA, YeM s/IePHBIM peakTop. Kpome Toro, HysKHBI Te-
IIJIOBBIE U OBICTPBIE PEaKTOpbI, KOTOpble OyayT paGoTaThb
Ha 3ToM ToriuBe. CucreMa GyHKIMOHAJIBHO 6oraTad. Bosb-
ol ru6pup 6yAeT IPOU3BOAUTE SHEPIUIO U HapabaTkeIBaTh
HOBO€ TOILUIUBO JUIA JPYTUX PEaKTOpoB. B aTom 3akioya-
eTcs Hallla POCCUMCKas HJIE0JIOTUs C TOTO MOMEHTA, KOT-
aa B.B. Ilytun B 2006 r. BBIABUHYJ UHUIUATUBY CO3JAHUSA
MEKAYHAPOJHBIX IIEHTPOB AAE€PHOI0 TOILIMBHOIO IIMKJIA,
B KOTOPBIX OyZIeT HapabaTbIBaThC HOBOE TOILJIUBO.

910 6y1yT MOIIIHBIE, MHOTOI'UTaBaTTHEIE IIeHTPbl. OHU 6y-
AYT JaBaTh M 9HEPTUIO U, CAMO€ IJaBHOE, TonauBo. Ho ux
OyleT HysKHO HEMHOI'0, IIOTOMY 4YTO TOILJIMBA OHU, KaK yiKe
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CTYNEHU YCIIEXA

6b1JI0 CKa3aHo, OyAyT BeIpabaThiBaTh B 20 pas GoJiblile, YeM
OOBIYHBIE DHEPTeTUYECKHE aTOMHBIE PEAKTOPHI. OTO OyAyT
€IMHUYHBIe IEHTPHI, HAXOAAIIUEC 110/, MEXKAYHAPOIHBIM
KoHTpoJeM. M fajee HaM HaJI0 HPUJIOKUTE BCE YCUIUSA, YTO-
GBI 136€e:xaTh HOBOU PYyKYCUMBI, I/ie IPOU3OIIeIIee BCIe]I-
CTBHE IIOTEPHU OXJIAKACHHUA pa3pylIeHNe PeaKTOPOB IIpUBe-
JIO K PaCIIPOCTPAaHEHHUIO PaJUOAKTUBHBIX IIPOJYKTOB Jeje-
HUA HA GOJIBIION TEPPUTOPHUU.

OHepreTUKa JoJIKHa OBITh IIOCTPOEHA TAKUM 06pasoM,
4TOOBI KPYIIHbIE aBapPUU GBIIU UCKIIOUYEHBI. OTOr0 MOMKHO
JIOCTUYb, UCIIOIb3Ys OOBIYHBIE U GBICTPHIE pEaKTOPBI MaJIOH
MouTHOCTHU. MBI B KypyaToBCKOM MHCTUTYTE IIPUIILIU K BbI-
BOJIy, YTO YPOBEHBb MOIIIHOCTH, TP KOTOPOM MOKHO obGecIe-
YHUTH Ka4eCTBEHHOE yBeJIUYeHHe 6€30IIaCHOCTHU, HAXOJUTCA
rae-To B paiioHe 200-300 ayieKTpUYecKuX MeraBaTT. Takoit
peakTop B aBapUIiHOM CUTyaluM, KOTJa B HEM BCe pasBa-
JIMBAEeTCs, MOMKET caM OXJasKJAaTbCsA TEIJIOIPOBOJHOCTbHIO
B OKpYy:Kalolyio cpeny. O6ecnedynBaeTcd IMacCuBHaA 6€30-
nacHocTb. KpoMe Toro, peakTophl MajIod MOIITHOCTH He HY -
HO CTPOUTH Ha MECTe, UX MOKHO H3rOTaBINBATh Ha 3aBO-
Jle B paMKaX CTaHJapTU3UPOBAHHOTO CEPUIHOTO IIPOU3BO/I-
CTBa M yCTaHABJIUBATh B JTI060H TOUKe.

OT OKeaHCKOoM N1aTPpopMbl 40 CEPUIMHOIO peakTopa
B Poccuu Bcerzia 6blIH, €CTh U OyAYT TaJaHTIUBBIE JTIOAU,
6yAyT cylIecTBOBAaTh MHCTUTYTHI, IEHTPHI, I'Ae AejaeTcd
camas COBpeMEHHAd HayKa, — B 3TOM f COBEPIIEHHO yBe-
peH. OmaceHue BBI3BIBAET Apyrod ¢akxT. MupoBasa Hay-
Ka BIIMICaHa B MUPOBYIO IIDOU3BOJICTBEHHYIO CUCTEMY, T.€.
OHa oIJIauyMBaeTCsd 3a C4eT KOHEYHOTo IIPOAYKTA, 3a c4eT
TOTO0, YTO BBI ITpolaeTe alIaabl, alIoael, alidoHbl, cobupa-
eTe MalllMHBI, 3allyCKaeTe PAKETHI, BEIIIYCKAeTe HOBHIE JIe-
KapcTBa, MaTepuaJIbl U T.[l. Y HAcC B CTpaHe TaKasd chUcTeMa
repeTeKaHUsA HAYYHBIX UJEH B IPOMBIIIIEHHOCTb OTCYT-
CTBYET, HO JIO3YHT O TOM, YTO MBI MOK€M IIPOCTO IIPOJaBaTh
HaIly WHTEJIIEKTyalIbHYI0 COOCTBEHHOCTD, HE BBIICPIKU-
BaeT HUKAKOU KpUTHUKU. [lonydaeTcd, MblI Oy/ieM paboTaTh
HEU3BECTHO Ha KOT0, a IIOJIy4YeHHYIO B pe3yJIbTaTe IPUOhLIb
3abepyT ceb6e KpyIHBIE KOMIIAHUU, KOTOPBIE€ CIIOCOOHBI CO3-
laBaTh COBPEMEHHBIN MaCCOBBIA IIPOAYKT U OPTaHU30BBI-
BaTh II0Jl HETO PBIHOK. BoT aTomy Poccuu Hazo HAyYUTh-
cd, U B 9TOM Hama npobiema. Ho MBI iBUeMCA B HaIIpaB-
JICHUU ee pelleHus.

Y Hac ecTh rino6aybHBIE KOMIIAHUM, TakKdhe Kak «[as-
npom», «PocHeTH». BOoT Takmne kKopopanuy HaM HE0OX0 -
MBI U HE TOJIBKO B CBIPbeBOI o6y1acTU. BamHo, 4TOGHI y HAC
GBIJIM CBOM MOIIIHBIE TPaHCHAIIMOHAJIbHBIE KOMIAHUH. Tor-
na 6yieT u HacyniHas IoTpeGHOCTh B HAYKe, U TO, U3 UeTo ee
OoIIaYUBaTh.

A emre B 1990-e rr. IoOHKMMAaJ, YTO HAIIU KPYIIHbIE KOM-
MMaHUM JOJIKHBI cO3/jaBaTh pabouyue MecTa U 3aKasbl AJId
POCCHMCKOM IpoMBIIIIeHHOCTU. 20 1eT Has3ajJ, COBMECTHO
¢ «Casnpomom» U «CeBMaleM» IIPU 9HEPIUYHOHN IO IePIKKe
PYKOBOJCTBA CTPAHBI MBI CO3JaJIM KOMIIAHUIO «PocIenbd».
Havau paspabaTeIBaTh IPOEKThI OCBOEHUA ABYX KPYITHBIX
YTI€BOJOPOAHBIX MECTOPOMKACHUUN apPKTUYECKOIO IIesIb-
¢a: [IITOKMaHOBCKOIO Ta30KOHJEHCATHOI'0, KOTOPOE, K CO-
JKAJIEHUIO, OYeHb MeIJIEHHO pa3BuBaeTcs, U [Ipupas3aoMHOro
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HedTAHOrO B bapeHiieBoM Mope. TOT IIPOEKT TOMKE pa3BU-
BaJICA JIOJITO, HO MBI BCe-TAKM JOBEJH €ro J0 KOHIAa, U CeH-
Jac OKeaHCKasd jJenocToikada miaatdopma «IpupasioMmHasay
yCTaHOBJIEHA y I03KHOM OKOHEYHOCTU ocTpoBoB HoBas 3eM-
1A U nepegaeTcsa ctpourteneM — «CeBmallemM» sKCIJIyaTaH-
Ty — «[asnpoMy». ['ogoBas IpoeKTHasA IIPOU3BOAUTEIBHOCTD
m1aTopMbI — 7 MJIH T HEPTH.

IIpu pa3paboTke IIPoeKTa y HAC BO3HUKJIA HUjes. B Haua-
e 1990-X IT. aKkTUBHO ITpollaraHAnpoBajgach KOHBEPCUS BO-
€HHOM NPOMBIIIIJIEHHOCTH, U IIPAaBUTEILCTBO Miagopedop-
MaTOpPOB HACTOMYNBO PEKOMEH/I0BAJIO HAM Uy Th JIU HE JIOXK-
KU fenaThk. Hama uaes coctosdna B TOM, YTOOBI HA KPYITHBIX
06GOpPOHHBIX 3aBO/AX ObLJIO OPraHU30BAHO COBMECTHOE IIPO-
U3BOJCTBO BBICOKOTEXHOJOTUYHOU OGOPOHHOW U rpaiK-
JAaHCKOM mpoAyKnuu. Tak, Hampumep, A1 KPyIHOIo Ma-
IMMHOCTPOUTENBHOTO 3aBoja «CeBmann B CeBepOABUHCKE,
C KOTOPBIM MBI Hadajlu pa3BUBaTh [Ipupas3soMHOE MeCTO-
po:AEHMEe, IpeaycMaTpUBaJIcad He OTKa3 OT BOEHHOM co-
CTaBJIAIONIEH ero IPOu3BOJCTBA, 4 COBMEII[EHHUE €T0 C IPaskK-
JTaHCKHUM, T.€. CMBICJ OBIJI B TOM, 9TOOBI BBIIIOJHATH U 060-
POHHBIE, M MUPHBIE 3aKa3bl OJHOBPEMEHHO, OaJlaHCUpPYH
MEKYy 9TUMU ABYyMsd 3ajladaMU. Y Kax/JI0U U3 HUX €CTh 0CO-
6eHHOCTH, HO 6osblle obmiero. ITo xoay pa6oThl HaIIA TO3U-
MA He BCEer/ja BCcTpeydasia IMoAAePKKY. PeryaspHo BICKa3bI-
BaJIMCh IIPEJUIOKEHUA IepeJaTh 3aka3 3a pybesx. Eme 6b1!
ITogieps#Ka M co3/laHUE BBICOKOKBAJIU(MUIIUPOBAHHBIX pa-
60YNX MeCT B HAIITHOHAJIbHOU ITPOMBIIIJIEHHOCTU — OCHOB-
Had 3ajiada B KOHKYPEHTHOM 60pb6e MUPOBBIX KOMIIAHUH.
Ho Bce-Taku HaM yJaJIoch 3aBepIIUTh Ha «CeBMaIIe» CTpo-
UTenbCcTBO MiaaTdopMsel dIpupassoMHas» ¥ yCTAHOBUTH €€
Ha TO4YKy. 3UMOH 3a 1aaTdopMoi BO IbJaX BHUJAEH YXOJIA-
MU 32 TOPU30HT ciei. OTPOMHOE JIeAAHOE II0JIe JOXOJUT
1o m1aTdOpMEbI, pas3iaMbIBaeTCA O €€ KOPIIyC, U JajbIle
3a JIpupas3IoMHOMN» UAET GUTHIN JieJ. ITO CEroAHSA peab-
HBIA aKT: mIaTtdopMa rpaBUTAllUOHHAA, €€ BEC — OKOJIO
TOJIYMUJIJIMOHA TOHH. MBI IoOKa3aJiy, 4TO TaKHUe I'PaH 03~
HBIE COOPYKEHU A1 pa60ThI HA ADKTUYECKOM ITTeIb(e MbI
MOJKEM CO3/laBaTh HA HAIIIUX KPYIIHBIX IIPOM3BOJICTBAX THUIIA
«CepMmannp. CraHgapTHasA aToMHas 3JIEKTPOCTAHIUA Ma-
JIOH MOIITHOCTU OyZleT Ha IIOPAIOK MEHBbIIIEe 110 He0OX0MO-
My MacmiTaby npousBocTBa. TaKyIo CTAHIIUIO MOKHO OyeT
TOJIHOCTBIO U3TOTaBAUBATh Ha «CeBMallle» UIU JPYyTroM II0-
JIOGHOM NPEAIIPUATHH, a [IOTOM II0CTABIATH HA MECTO B CO-
OpaHHOM BHUJE.

B 1990-e rr. «Pocmenbd» M03BOIUI HAM yAepKaATbCH
Ha I1aBy. OTO OBLJIO }KM3HEHHO BaskHOE BIMBaHHE B Kyp-
YaTOBCKUU MHCTUTYT. B oTiinyMe OT MHOTUX JPYyTUX WUH-
CTUTYTOB, Mbl HUKOIZJa HE COKpalllaJd UHPPACTPYKTYPY,
He IIpeKpalajy oTaljJnBaTh IOMEIIleHU A, He caBajll UH-
CTUTYT nof 6usHec-oduckl. Eciii TOBOPUTH O TIOAAX, KO-
TOpbIe 37iech paboTayy, TYT Bceraa 0b110 6paTcTBO BO UM
HayKU, CKpeIlJIeHHoe 6oraToil MCTOpHUEM, TpaguIUAMU,
ocoboit atmocdepoii KypuaToBckoro nHCTUTyTa. KamapIi
HAaIll Jake GBIBINUN COTPYAHHUK MJIM COBCEM MOJIOAOU yde-
HBIHN C TOPJOCTBIO TOBOPUT 0 cebe: « — kypuartosenh U ato
MHOTO€ 3HA4YUT. |

Becedosan Banepuii Hymakos
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METAHAYKA

upexmop HUI] «Kypuamosgckuil uHcmumyms» uneH-koppecnonoenm PAH
Muxaun Koganvuyk paccka3dsleaem, Kak omkpsimue Bunbzeibma
Konpada Penmeena, nosyuuguiezo nepgyto 8 ucmopuu Hobenesckyro
npemuio no usuke, cmosemue Ha3ad cmao Hauaiom
CJIONCHO20 pA38UMUS ME2AHAYKU

€roJHA OYEeBUJHO, YTO PeHTreH maj yd9eHbIM —

1 HE TOJbKO (PU3UKaAM, HO U XMMHKaAM, OHOJIO-

raM, MeAUKaM — HUHCTPYMEHT, C IIOMOIIBIO KO-

TOpOro OBIJIO CO3/JaHO BCE MaTepHuajoBeJcHUE
XX B. U cetuac cample CJIOKHBIE U COBEpIIEHHBIE Hayd-
HbIe IPUOOPEI, IIOMOTAIOIMEe IPOHUKATD B INTyOMHHBIE Tali-
HBI BceleHHOI, NOCTPOEHBI HA UCII0JIb30BAHUM OTKPBITOTO
PenTrenom nsiydeHusa. MosxHO CM€eJIO yTBEPHKAATh, YTO BCE
I POpPBIBHBIE OTKPBITHUA Ha4YaJla IPOIIJIOro Beka ObLIN ciesa-
HBI C IIOMOIIbI0 PEHTT€HOBCKUX JIyueil. OHU cTau 6yKBajb-
HO YHUBEPCAJIbHBIM CPEJCTBOM U3y Y€HUS CBOXCTB MAaTEePUH,
a pa3BUTHE METOJ0B UX NPHUMEHEHUs ChIIPaj0 OTPOMHYIO
posb B GpOpMHUPOBAHUU BCEH COBPEMEHHOMN HAyKH.

HanpuMmep, peHTT€HOBCKOE HU3JIy4YE€HUE TaKKe HCIIOJb-
30BaJIOCh JAJA PacHIM(PPOBKU CTPYKTYpPBl MUOTJIOOHHA
(d:x. Kenppro, M. IlepyT, HoGesleBckasa npeMus 110 XUMUU
3a 1962 r.). HemocpecTBEHHOE OTHOIIIEHUE PEHTTEHOBCKOE
HM3JIyYeHHe UMeJIO U K pacirndpoBKe ABOHHOHN crinpauu JJHK
(dx. YorcoHn, ®. Kpuk, HoGeneBckas npemMusa B o61acTu Gu-
3WOJIOTUU U MeIUIIMHEBI 3a 1962 r.). B 1964 r. HoGesieBCKy 0
MIpEeMUIO 10 XUMUU «3a OIIPe/ieJIEHUE C IIOMOIIIbIO PEHTT€HOB-
CKUX Jy4eH CTPYKTYP OMOIOTMYECKU aKTUBHBIX BEIIECTB»
nosryunia [1. XomsrkuH. B 1979 r. Ho6eeBcKoM mpeMuH B 06-
JlacTH (pU3MOJIOTUHM U METUITUHEI 32 pa3paGoTKy MEeTOa oce-
BOM peHTTe€HOBCKON ToMorpaduu 6s11u yaocToeHbl A. Kop-
mak u I XayHchung. B 1982 r. HobGeneBckyo IpeMUIoO «3a
BKJIaJl B PA3BUTHE 3JIEKTPOHHOU CIIEKTPOCKOIIUHN BBICOKOI'O
paspemenus» noay4duia K. Cur6an. B 2002 r. «<3a U3bICKAaHUA
B o6acTH acTpodU3UKHU, KOTOPBIE IIPUBEIN K OTKPBITHIO
KOCMHYECKUX UCTOYHUKOB PEHTTE€HOBCKOT0 U3y4deHus» Ho-
6GesIeBCKOM IpeMue Ob11 Harpask/aeH P. [IRaKKOoHU.

Jlyun PeHTreHa nposBUIU cebsA B caMbIX Pas3HBIX obJa-
ctax. CoBpeMeHHOoe MaTepHuasoBeJeHUEe JOCTUITIO0 TaKUX
BBICOT TOJIBKO 6J1arojjapsA TOMY, YTO IIOCPEACTBOM PEHTTeHa
CTaJI0 BUJHO, KaK YCTPOEH KOHKPETHHIN MaTepuas. Kpaii-
HE BaKE€H BOIIPOC MHTEHCHUBHOCTU U Ka4eCcTBa UCTOYHUKA
nanydeHus. CeroHs HayKa Iepelia Ha aTOMapHBIA ypo-
BEHb, KOT/la MOKHO BUJETh OT/ICJIbHbBIE ATOMBI, OIIPEAEIATH
UX KOHKPETHOE II0JIOKEHHUE B KPUCTAJINYECKON peIIeTKe.
JJI1 KaueCTBEHHBIX HCCJIEIOBAHUN HA TAKOM YPOBHE HaJl0
UMeTb SAPKOe M3JIyYeHHEe HEeIPEpPbIBHOI'O GE€JIOro CIeKTpa.
SApKoCTH UMEIIINXCA UCTOYHUKOB /1151 HOBBIX ITPOPBIBHBIX
HcciIeJOBAaHUH IIepecTaso XBaTaTh emle B 1950-x rr.

TaKuM «TPaMILIMHOM» CTAJIU UICTOYHUKU CUHXPOTPOHHOI'0O
nanydeHus. CHHXPOTPOH — 3TO IIUKJINYECKUH YCKOPUTEb,
B KOTOPOM 3JIEKTPOHBI YCKOPAIOTCA JI0 PEIATUBUCTCKUX CKO-
pocTeH, T.e. 10 dHEPTUU, KOTOPas COOTBETCTBYET CKOPOCTAM,
6JIM3KUM K CKOPOCTH CBeTa. VM3HAada/JbHO CTPOMJIM TaKHe
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LIMKJIOTPOHBI COBEPIIIEHHO 1A APYTUX Ilejiel. PasorHaHHBIE
B HUX 3apAKeHHBbIE YaCTUIIBI (JIEKTPOHBI UJIU ITO3UTPOHBI)
IopaKai KaKylo-TO MUIICHb, a 3aT€M C IIOMOIIbIO IE€TEK-
TOpa, HAaIIpUMep KaMepbl BuiibcoHa, aHAIN3UPOBAJIUCH Pe-
3y/IbTaThl AJIEPHBIX PeaKIUuU. OTU YCKOPUTEIHU OBbLIU HUH-
CTPYMEHTOM sJiepHON ¢uauku. Ho g Toro 4Tobbl yaep-
JKaTh 3JICKTPOH Ha KOJIbIIEBOM OpOUTE TAKOTO CHHXPOTPOHA,
ero Heo6xoAMMO 6bLIIO IPOBOAUTE YEPE3 I10JIe CIeUaIbHO-
ro «IIOBOPOTHOTO MarHUTa», UCKPUBJABIIEIO0 €r0 TPAaeKTO-
pUIo He06X0AUMBIM 06pasoM. ITo KiraccuyecKoi aJ1eKTPOAH-
HaMHKe XOPOIIIO U3BE€CTHO, YTO IIPU TAaKOM «BHPAMKE» IJICK-
TPOH M3JIy4aJl 3JIEKTPOMAarHUTHBIE BOJIHBL. OTO U3JIyYeHUE,
npejckasaHHoe elle B 1944 r. HamuMu ¢pusnkamu Mcaakom
INomepaHuykoM u [IMuTprUeM MIBaHEHKO (32 YTO OHU CITyCTA
IIECTB JIeT ObLIU yAoCcTOeHbI CTaINHCKON IPEMHUH), OTPAHU-
9HBaJIO BO3MOKHOCTHY YCKOPEHH A YACTHII, a [I09TOMY CUHTa-
JIOCh BPEJHBIM U JIa:Ke Ha3bIBAJIOCh (Iapa3UTHBIM?.

IToaToMy cHadajaa C CHHXPOTPOHHBIM U3JIy4Ye€HUEM IIbI-
TaJUCh GOPOTBhCH, HO MIAapasljIeJIbHO HCCIEeAOBaJIU €To.
BBIACHMIIOCH, YTO 3TO H3JIydYeHHe o0saflaeT COBEPIIEHHO
YHUKQJIBHBIMU CBOMCTBAMU. DTO UJI€AJIBHO O€JIbIH CBET, T.€.
HeNIPepPbIBHBIH CIIEKTP, HA MHOT'0 IIOPAJAKOB IIPEBOCXOAAIIMNI
10 APKOCTU CTAaHJApPTHOE PEHTTEHOBCKOE U3JIydeHue. ITO
0Ka3aJI0Ch 3JICKTPOMATHUTHOE U3JIy4eHHe OIPOMHOU APKO-
CTH, KOTOPOE BKJIIOYAeT B ce0A U BUAUMBIN CBeT, ¥ HHppa-
KpacHOe U3JIy4YeHUe, U yIAbTpadHUoIeT, 1, 4TO CaMOe BaKHOE,
PEHTTEHOBCKOE U3/IyYeHHE.

MMEHHO OTKPbITUA, CBA3aHHbIE C PEHTFEHOBCKUM U3/1y4YeHneM,
cobpanu camblii 6oraTblii yporkai Haubo/1ee NpeCcTUNKHbIX HayY-
HbIX Harpag. He cuntas HobesneBckux npemuit PeHTreHa u /laya,
OHM BbINU MPUCYKAEHBI MO PU3MKe:

v' B 1915 . OTLY v CbIHY Bparram «3a 3acyrv B UCC/I€40BaHUM
KPUCTa/Z/I0B C MOMOLLbIO PEHTFEHOBCKUX /ly4eit»;

v' B1917 . Y. BapKk/a «3a OTKPbITUE XapaKTEPUCTUHECKOrO
PEHTrEeHOBCKOr0 U3/1y4eHUA 3/1EMEHTOB»;
B 1924 . K.M. CurbaHy «3a OTKpbITUA U UCC/1eA0BaHUA
B 06/1aCTU PeHTreHOBCKOM CeKTPOCKoNMm»;
B 1927 r. A. KOMNTOHY «3a OTKpbITHE 3ddeKTa,
Ha3BaHHOrO €ro UMEHEeM»;
B 1936 r. [1. [lebato «3a BK/ag B MOHUMaHUE MO/IEKY/IAPHOM
CTPYKTYPbl B XO/,€ UCC/1€A,0BaHUIA 4UMNO/IbHbBIX AB/AEHUM
1 AMPaKLMU PEHTIEHOBCKUX ZIy4eii U 3/1IeKTPOHOB B ra3ax»;
B 1937 r. K. 13BUCCOHY U [].TOMCOHOMY «3a 3KCNepUmMeH-
Ta/IbHO€ OTKPbITUE AUPPAKLMM 3/1EKTPOHOB Ha KPUCTa/I/1ax»;
B 1946 r. . Mennep nosy4unn HobesneBcKyto npemuto
no GU310/10r1n U MeAnLIMHE «3a OTKPbITUE NMOAB/IEHUA
MyTaLUi MO B/MAHMEM PEHTFEHOBCKOr0o 06/1y4eHUsA».
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BecnpeneeHTHOCTb U Ba¥KHOCTb TAKOI'0 ABJIE€HUA ObIINU
oueBUHBL. TeM He MeHee CUHXPOTPOHBI IIEPBOI0 IIOKOJIEHUA
CTPOUJINCH JII SKCIIEPUMEHTOB 110 (PU3UKe BBICOKUX dHEP-
Ui, 2 CHHXPOTPOHHOE U3JIyYeHHe ObLJIO [I060YHBIM IIPOAY K-
TOoM. HOo MMEHHO Ha 3THUX CUHXPOTPOHAX HadyaJjach IpaKTHU-
geckad oTpaboTKa METOJ0B €ro ucnoab3oBaHud. B CCCP
NepBBIM TaKOM CHHXPOTPOH B-4 BcocTaBe KOMILIEKCA
BOIIII-4 6611 nocTpoeH Ha pybesxe 1960-1970-X IT. B HOBO-
cubupckom MHcTutyTte anepHoit pusuku nm. [LU. Byakepa
CO PAH. OH pa6oTaeT 1o cux nop. Toasko B 1968 r. B CIIIA
ObLJI 3aIlyII€H NEPBbIIi CUHXPOTPOH, CIeNHaJIbHO IIpegHa-
3HAYEHHBIH 715 UCIIOJIb30BAHUA CUHXPOTPOHHOIO U3JIyYe-
HudA, — Tantalus. Takue crienuaan3upoBaHHbIE YCKOPUTEINU
NPUHATO HAa3bIBaTh CUHXPOTPOHAMHU BTOPOI'0 IIOKOJIEHUS.

B CCCP mnpoekThl NepPBBIX ABYX IOJOGHBIX CHHXPO-
TPOHOB ObLIU paspaboTaHbl B ToM ke MAP B camom Ha-
IlepBBIH [OJKHBI OBLIM IIOCTPOUTH
B CTOJIMIIE COBETCKON BJIEKTPOHUKU — II0JJMOCKOBHOM
3esieHorpajie, BTOPOH, ¢ IByMd HAKOIUTEIbHBIMHU KOJIBIA-

yaje 1980-x rrT.

MU, — B Kyp4aTOBCKOM MHCTHUTyTe. 3eJIe€HOIPAJACKUN CHH-
XPOTPOH IpeJHa3HavYaICA JJd JUTorpaduu, Heo6X0qUMON
B IIpOIlecce MeYaTaHUs MHUKPOCXEM, U JUI JPYTUX TeXHO-
JIOTUYeCKUX 3ajad, Ha KypyaToBCKOM ke IIAaHUPOBAJIOCH
npoBegeHre GyHAAMEHTAJBHBIX HCCIeLOBaHUM. Bcko-
pe B KypuyaToBCKOM MHCTUTYTE ObLI IOCTPOEH HEGOJIBIION
CHUHXPOTPOH — HCTOYHHUK MATKOro peHTreHa «CuGupb-I»r.
ITokoJieHrEe, K KOTOPOMY OH OTHOCHJICS, MOMKHO Ha3BaTh
«IBa C IUTIOCOM», IIOCKOJIBKY B HEM GbLJI KCIIOIb30BAH II€PBBIi

Bcero Ha 60/1b10M KypyaToBCKOM ycKkopuTesie «Cubupb» cervac
paboTaeT 15 3KCMepUMEHTa/IbHO-UCC/1Ie40BaTE/IbCKUX CTaHLMIMA:

v’ CTpyKTypHOro marepuasnosegeHus (CTM);

v’ NpeuusuoHHOM peHTreHoBcKoi onTukm (MPO), nossonseT
MPOBOAUTL SKCMEPUMEHTBI MO M/I0CKOBO/IHOBOW PEHTreHOBCKOM
AndPaKLMM U CTOAYUM PEHTFEHOBCKMM BO/IHAM;
r/ly6OKOM peHTreHoBcKoM mTorpaduu (/INFA);
¢doToanekTpoHHOM cniekTpockonuu ($PIC);

PeHTreHOBCKOI pedpaKLmoHHOM onTuku (PEPPA);
PEHTreHOBCKOW KpUcTannorpadum n pusn4eckoro
martepuasnoBegeHusi (PKOM);

peHTreHOBCKOM Tomorpadum u Mukpotomorpaduu (PT-MT);
6e/1k0BOM KpucTasnorpadum (BE/IOK);

Ma/I0yr/10Bas CTaHUMA 418 UCC/1eA0BaHUA B1oorniecKkmnx
061bekToB (AMKCH);

MHOrOL|e/1eBOM KOMM/IEKC YCTAaHOBOK MeAMLIMHCKOM

1 MaTepuanoBegyeckoit guarHoctvku (MEAUAHA);
CTaHLMA CNEKTPOCKOMNUU KOHAEHCMPOBAHHOrO COCTOAHUA
(CMEKTP);

PEHTreHOBCKOW CMEKTPOCKOMUM MOr/I0LL,eHUsA

B MPOCTPAHCTBEHHO-AUCNEPCUOHHON Moge «EXAFS-D»;
1cc/1ea0BaTe/IbCKO-TEXHO/I0rMYECKUI KOMM/IEKC

A7 GOPMUPOBAHUA OPraHUYeCcKMX U BUOOPraHUYeCKmX
HaHOCUCTEM, HaXOAALLMXCA Ha MOBEPXHOCTU XUAKOCTH,

C BO3MOXHOCTbIO MX XapaKTepu3salLuu B rpolecce
HaHOKOHCTpyMpoBaHus (/IEHFMIOP);
1cc/1ea0BaTe/IbCKO-TEXHO/IOMMYECKMI KOMIM/IEKC A/1A
No/ly4eHUsi HEOpraHUYeCKUX HAHOCUCTEM METO/AO0M
MO/IEKY/IAPHO-/Ty4eBOM 3MUTAKCUU C BO3MOXKHOCTbIO
XapaKTepusaummn ux B npouecce popmupoaHus (B
PEHTreHOCTPYKTYPHOrO aHa/aun3a nopowkos (PCA).
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CBEPXIIPOBOAAIINMI BUTTIIED (0T aHINIMHICKOTO wiggle — «BUX-
JIATH, €p3aTh») — CeprUd PA3HOHAIIPABJIEHHBIX BHICOKOMOIIL-
HBIX MarHUTOB, ITOIIaJasd B II0JIE KOTOPBIX, 9JIEKTPOH HAYU-
HaeT ABUTaTbhCHA II0 CHHYCOM/HOM TPAeKTOPHUU, co3jaaBasd,
06pa3HoO ToBOps, Ha KAMKJAOM «BHUPaMe» MCKOMOE CHHXPO-
TPOHHOE U3JIy4YeHUeE.

Ho c HagaiaoMm 1990-X IrT. cTpaHe cTajo He 10 60JbII0M Ha-
YEH. B pesynbrare CTPOUTENBCTBO 3€JIE€HOIPAJCKOTO CHUH-
XpoTpoHAa 6bII0 3aKOHCEPBUPOBaHO, a KypyaToBckoro — 3a-
TOPMOKEHO. [[JIT TOro 4YTo06bl OHO XOTh MAJIBLIMU TeMIIaMU,
HO ITPO/IOJIZKAJIOCH, NOTPe6OBAJMCh IOMCTUHE TUTAHUYE-
ckue ycunuda. KonnektuBy KypuaToBCcKoro MHCTUTyTa yaa-
JIOCh IIPEOAI0JIETh BCE MPENATCTBUSA, U, HAKOHEI], 1 OKTAGpA
1999 r. Kyp4aToBCKUI UCTOYHUK CUHXPOTPOHHOI'O U3JY-
gyenus (KMCH), ocTaonuicsa 1 1o ced 1eHb eJTUHCTBEHHOHN
POCCHUVICKOM HAy4YHOM MeraycTaHOBKOM, BBEJIEHHOU B dKC-
miryatanuio nocue pacnaga CCCP, u e1MHCTBEHHBIM CIIEIIU-
AJIM3UPOBAHHBIM UCTOYHUKOM CH Ha IOCTCOBETCKOM IIPO-
CTPAHCTBE, JaJl CBOM IIEPBBIA IIyYOK CUHXPOTPOHHOI'O U3-
JIy4eHUs.

Toraa, B IocaefHUE TOABI YXOAAIIET0 BEKa, B 3/lTaHUHU YCKO-
puTenda 6blaa OTKPBITA JHUIIb YaCTh 9KCIEPUMEHTAIBHOI'O
3aja M ojaHa cTaHOudA. [liomaab Bcero CMHXPOTPOHHOIO
KOMILJIeKca Obli1a 6 Thic. KB. M. Cefiyac oHa COCTaBIAET II0Y-
TH 16 ThIC. KB. M. Ha HOBBIX IUIOIIAAAX 9KCIIEPUMEHTAIBHOIO
3aJ1a pacloJIOKEeHbI CTAHIIUU, HA KOTOPBIX BEYTCS UCCIIENO-
BaHUA B 00JIaCTH HAHOAUATHOCTUKY, HAHOOGUOTEXHOJIOTUH,
MHKPO3JEKTPOHUKU. HaHOTEeXHOIOTUYECKOE IoApaseiie-
HHE OCHAIIleHO YHUKAJbHBIM PEHTTE€HOBCKHM 060Opy/oBa-
HHEM, aTOMHO-CHUJIOBBIMH U 3JIEKTPOHHBIMH MUKPOCKOIA-
MH, 30HAMU YHUCTHIX KOMHAT.

Eme pAjx cTaHOUR HaxXogATCA B pPa3HBIX CTaAUAX —
OT IPOEKTUPOBAHUA JI0 JOCTPOUKHU. B 060pyj0BAHUM KaK-
IO CTAaHIIUU IPUCYTCTBYIOT OJIOKW MOHOXPOMAaTHU3aIlUN
U yIIpaBjeHUd IIyYKaMU U3JIy4YeHUs, IPEeIU3UOHHaA TOHU-
oMeTpHYecKas annaparypa 1 kKaMepbl o6pasna, JeTeKTOPHI,
CHCTEeMBbI aBTOMATHU3aIIUU U YIIPABJIEHUA dKCIIEPUMEHTOM.
KosmyecTBo cTaHnuii Ha KypyaToBCKOM CHUHXPOTPOHE IJIa-
HuUpyeTcs gosectH 10 30.

Ceriyac JUig y4eHbIX, pa6oTaloluX Ha CHHXPOTPOHE, Ha-
CTyHnaeT HOBBIM 9Tall — pacIllupeHue U yriyOIeHue ncciie-
JOBaHUN GMOOPraHUYECKON MaTepHuu. FIMEeHHO ¢ ITOMOIIIbIO
CHHXPOTPOHA y1aJI0Ch pacn@poBaTh IPOCTPAHCTBEHHY IO
CTPYKTYPY Oejika, U CerofHs ee u3dy4deHue — OJHa U3 IVIaB-
HBIX TeM pab6oT Ha Kyp4aToOBCKOM CHHXPOTpPOHe. BasKHBIM
G$aKTOpPOM BBICTYHIAET U TO, UTO JIFOObIE 3KCIIEPUMEHTHI C 13-
JIy9YeHUEeM — OIITHYEeCKHe, PEeHTIreHOBCKHe, HMHpaxpac-
HbIe — 3/IeCh MO¥HO IIPOBECTH Ha OJHOH IuIomajake. Hau-
6os1ee BocTpeOGOBAaHHBIMU B IIOCJIEHEE BpeMs CcTaJu pado-
ThI, CBA3aHHBIE C HAHO- ¥ OMOTEXHOJIOTUAMU, CTPYKTYPHON
AUATHOCTHUKON CBEPXBBICOKOTO pa3pelleHUsd, MaTepuaso-
BeJIeHUEeM, HOBBIMU METOJaMU MEAUITMHCKON INarHOCTUKY,
MUKPOMEXaHUKOH, BBICOKOYYBCTBUTEIBHBIM XUMHUYECKUM
aHaJIN30M U JP.

Taxkue yHUKaJIbHBIE U MHOTOIIEJIEBbIE HAY YHBbIE MeTraycTa-
HOBKHM, Kak Kyp4yaTOBCKUN CHMHXPOTPOH, HEIPEMEHHO CTa-
HOBATCSA IEHTPOM BCEBO3MOMKHBIX MEKAUCIUIIIMHAPHBIX
ucciaenoBaHuil. Iloatomy He ciaydaiino B KypuaToBckom
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HHCTHUTYTE B CepeAUHEe MHUHYBIIEr0 JAeCATUIETUS BOKPYT
CHHXPOTPOHA HAYAJOCh PA3BUTHE COBEPIIEHHO HOBOTO Ha-
paBJIEeHUs B HayKe — KOHBEPreHIIUU HaHO-, 610-, HHpOP-
MaIlMOHHBIX, KOTHUTUBHBIX U COIIMOTYMaHUTAPHBIX HAYK
u TexHosoruii (HBMKC). CHHXPOTPOH CTaJl He IPOCTO CEPA-
IeM, ABUTATeJIeM, HO UMEHHO TeJOM, B KOTOPOM pa3jind-
HbIe OpraHbI-HAIIPABJIEHUS COCYIIIECTBYIOT Ha PABHBIX IIpa-
BaX M COBMECTHO I00UBAIOTCA IPAKTUYECKUX PE3yIbTATOB,
0 KOTOPBIX yYE€HbIEe HECKOJIBKO JAECATHJIETHI Ha3a/  He MOr-
JIY 1aKe ¥ Me4dTaTh. Ui peanus3aluy 9TOro HalpaBIeHU
B IIOCJIEIHYE /1BA Tofia GBI CO3/JaH He MMEIOIIH I IIOKa MUPO-
BbIX aHasIoroB KypuaroBckuit HBMMKC-nieHTp.

Celiyac B HECKOJIBKMX MU POBBIX HAYYHBIX IIEHTPax pabo-
TAIOT CHHXPOTPOHBI TPETHEro IMOKoIeHUA. OT IpeabIAyIITNuX
OHU OTJIMYAIOTCA TEM, YTO CHHXPOTPOHHOE U3JIyYeH1e BO3-
HUKAaeT IIPU IIPOXOKACHUM IIyYKa 3JE€KTPOHOB Yepe3 MHO-
I'OIIOIIOCHBIE MAarHUTHI, «BCTABJIEHHBIE» B IIPAMOJIUHEHHbBIE
IIPOMEKY TKU YCKOPUTEJIS (2 He Yepe3 IOBOPOTHBIN MarHuT),
Ha3bIBaeMble BUTTJIEPAMH U OHAYJIATOpaMu. Takue yCTpoi-
CTBA MO3BOJIAIOT MOJyYaTh 3HAYUTEIbHO 6oJiee IpKUe Iy -
KM U3JIyYeHUA U YIIPaBJIATb €r0 XapaKTepPUCTUKAMU.

ITpu aToM Poccus OTHIOAB HE OTCTAIA OT MUPA — HE TOJIb-
KO IIOTOMY, YTO BUTTJIEPbI HCIIOJIb3YIOTCA U B KypuyaToBCcKOM
CHHXPOTPOHE, a II0TOMY, YTO HaM YZAJIOCh IIEPENpPBITHY Th
gepes CTYIEHBKY U cpa3y NOAKIIOYUTECA K CO3/IaHUIO IIPUH-
IIUITHAJIBHO HOBBIX CUHXPOTPOHHBIX UCTOYHUKOB CJIEyI0-
WX IIOKOJIEHU .

CHUHXPOTPOHHOE PEHTTEHOBCKOE U3JIyYEeHUE CeroJHs I10-
3BOJIAET ONPEJIENIATE II0JIOKEHUE JTI060r0 aToMa B IPOCTPaH-
CTBE C OTPOMHOM CyOaHICTPEMHON TOYHOCTBIO (COThIE JJOIU
aHrctpema). Ho mpu aToM MBI UKCHPyeM OKOHYATEIbHOE
IOJIO}KEHNEe aTOMOB, B KOTOPOE OHHU «(IIPUIILIM», TBUTASCH,
HaIlpUMep, B pe3yJibTaTe JI00bIX GU3NKO-XUMHUYECKUX pe-
aKIUH. B 1eCTBUTEIBHOCTU BECh OKPYKAIOIIUN HAC MUP
HaXOAUTCA B IBUIKEHUU, U 9TO, KaK IIPABUJIO Xa0TUYECKOE,
JBUIKEHHE aTOMOB, HAIIpUMep B pacIljiaBe WU pacTBOpe,
B IIPOIleCCe XUMUYECKOU peaKI[UU IIPUBOJUT K UX YIOPSAO-
YEeHHOMY PaCIIOJIOKEHUI0 BO BHOBb C(OOPMUPOBAHHOM KpU-
crajie.

Eciu 661 MBI UMEJIM BO3MOKHOCTD YBUJETD 9TO IBHIKEHHE,
oGecneynBaloliee rmepexos oT Xxaoca K IIOPSAAKY B PacIoJo-
JHEHUHU aTOMOB B CTPYKTYP€, TO CMOITIU ObI TIOHATH (IPUPOJI-
Hbl€ T€XHOJIOTUM», C IIOMOIIbIO KOTOPBIX OBIJ CO3JaH OKpY-
JKAIOLINI HAC MHUP. A 3TO, B CBOIO OUYepe/b, MOIJIO ObI o6ecrie-
YUTH IUBUJIN3AIUHU MOIIHBIA TEXHOJIOI'MYECKU I IPOPHIB.

YTo6bl YBUAETh 9TO JABUKEHHE ATOMOB B IIPOLIECCE PEaK-
IUH, HAJI0 UMETh PEHTTE€HOBCKUI NCTOYHUK-CUHXPOTPOH,
KOTOPBIA HapAAY C CyGaHTCTPEMHBIM OIIpeJeJIeHUEM I10JI0-
$KE€HUA aTOMOB B IIPOCTPAHCTBE II03BOJIAJT 6bI GUKCHUPOBATH
TaKUe IOJIOKEHUS BO BpeMeHU ¢ (eMTOCEKYH/IHBIM pa3pe-
mreHueM. JI1s 9TOro M Hy*KHBI HOBble HICTOYHHKHN CHUHXPO-
TPOHHOT'0 U3y YeHU .

Byayiiyue HCTOYHUKU (POTOHOB Ha OCHOBE YCKOPHUTE-
et (mctouHuku CH yeTBepTOro MOKOJIEHUA) JOJKHBI 00b-
eIUHATH B ce6e BO3MOMKHOCTH KJIACCUYECKUX UCTOUYHUKOB
CHUHXPOTPOHHOI'O U3JIYYEeHHUSA U JOIOJHUTEJIbHO obecIe-
quBaTh TpebyeMoe BpeMeHHoe paapelieHue. Ho aTo moka
Jies1o Oy AYIIero, a CEeroAHsA Mbl AKTHUBHO YYaCTBYeM B J[PyIOM
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Mpe3udeHm P B.B. [lymuH 8 Kypuamosckom uHcmumyme

MeyHapOJHOM IIPOEKTE: IIOCTPOMKE CaMOT0 COBEPIIEHHO-
ro B Mupe EBponeiicKoro peHTIr€HOBCKOT O Jla3epa Ha CBOOO/I-
HBIX 371ekTpoHax XFEL (X-Ray Free Electron Laser). Hayunoe
PYKOBOJICTBO IIPOEKTOM BO3JIO:KEHO Ha HalimoHaabHBINA HC-
ciaeoBaTeJIbCKUM IIeHTP «KypyaToBCKUY HUHCTUTY T .

PoccuiicKo-repMaHCKOe COTPYAHUYECTBO B 061aCTU Me-
raHayKHM pasBUBAeTCA OYE€HBb YCIENIHO. B mpomuioM roay,
HanpuMep, Ha 6a3e HaIIUX CUHXPOTPOHHBIX II€HTPOB GBI
co3gaH WHctutyT Hodde-Penrrena (JRI) ana cosgaHud
¥ pa3BUTUA MErayCTaHOBOK, a TaKie OPraHU3alluu UcCIe-
JoBaHUM Ha HUX. OH COCTOUT U3 ABYX O pa3fieJeHUH, Iep-
BO€ M3 KOTOPBIX pacnoJsaraercsa B Kyp4yaToBCKOM MHCTHUTY-
Te, a BTopoe — B VMccienoBaTeIbCKOM LIEHTPE 110 (pU3MKe Ja-
ctuny DESY B 'epmanun.

Tak uto Bunbreasm Konpajn PenTren He ciy4aiiHo Io-
JIyYUJI IIepBYI0 B ucTopun HobeseBCcKyIo IpeMuIo 1o Gpusu-
ke, a Makc ¢oH Jlays — IpeMuIo 3a OTKPLITUE JUPPaAKIIUNA
PEHTTe€HOBCKUX Jiyuell. 1160 UMEHHO 3TU HaXOJAKU OTKPBLIN
CTOJIETHE Ha3a/J BOPOTA B CJOXKHBIA MUP MeTaHAyKU — Ha-
VKU MerayCcTaHOBOK, ME€radHepruil, MeralipoekToB U Mera-
JIOCTUKEHUU, KOTOpBIE CErofHA MOTYT COBEPIIUThL B HAyKe
HACTOAIINHY MeranpophlB, IOMOYb YeJIOBEKY ellle IIy6:xe 3a-
IIAHYTh B TAlHHBI MUPO3/1aHUA. |

Becedoean Banepuii Yymakos

CUMHXPOTPOHHOE M3/1y4eHNEe MPUMEHAETCA gaKe NpU U3y4YeHUn
MO3ra *UBbIX CyLecTB. OHO N03B0o/AET U36MpaTe/IbHO BU3Ya/u-
3MpPOBaTb B €ro TKAaHAX MOHbI TAXKE/IbIX MeTa/N/10B. Y4eHble MOTyT
NMOMETUTb aKTUBHO paboTaroLiue K/JAeTKU MO3ra UCTbITYeEMOro
KMBOTHOTO TaK, YTO6bl OHM HAKAM/MBa/IM 3TU UOHbI, U BU3yaNu-

31MpoBaTb 3TU paboTatoLlMe CeTU B MO3re BO BpeMA BBe/eHUsA
MccneyemMoro KOrHUTUBHOrO npenaparta. 3TO MOXeT 4aTb OT-
BETbl Ha Lie/Ibli pAg BONPOCOB — KakK AeNCTBYeT npenapar, r4e,
Ha KaKune CUCTeMbl MaMATU B/AUAET.
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Cneyuanu3uposaHHslil Kypuamosckuil ucmouHuUK CUHXPOMPOHHO20
U3NyUeHUS 0N PYyHOAMEHMAIbHBLX HAYUHBLX UCCIe008AHULL HAUAU
cmpoums ewe 8 1986 2. Ha mom momeHm mHo2ue Hawu no3uyuu
8 061acMu peHM2eHOB8CKUX U CUHXPOMPOHHBLX UCCIe008AHULL HE YCmynaau
3apybexctHbim padpabomkam, a 80 MHO20M 0axce NPesoCcXo0UNU UX.

Ho Hacmynuau 1990-e 22., Kypuamogckuil CUHXPOMPOH COBMECMHbLMU
YCUNUAMU HECKOJIbKUX HAYUHbLX OpeaHu3ayuil 6L 88edeH 8 IKCNIyamayuio
AU 8 okmsbpe 1999 2. Tak Ha3vleaemas npouedypa UHAY2ypayuu
Kypuamogcko20 ucmouHuka cocmosnacs npu yuacmuu B.B. [TymuHa,

8 Mo 8pems npembep-muHucmpa Poccuu, u cmana 3Hakosvim cobbimuem
02151 omeuecmaeHHoll HayKu. O mom, kak sucusem Kypuamosckuil
CUHXPOMPOH Ce200H S, KaKle UCC1e008aHUS 30eCb NPOBOOSIMCS, HAM
pacckasan uneH-koppecnoHdenm PAH Baadumup Keapdakos

YPUYaTOBCKUM HCTOYHUK CUHXPOTPOHHOTIO U3/Iy4de-

Husda (KMCH) — B HacTOAIIUNA MOMEHT € JUHCTBEH-

HBIA B Poccny cienquain3npoBaHHBIN NCTOYHUK

CU, Tak Ha3bIBAEMbI UCTOYHUK IOKOJEHUA 2+.
YHUKAJIBHOCTH HAIIIer0 CHHXPOTPOHA 3aKJII0YaeTCsd, B YacT-
HOCTH, B €0 THPPACTPYKTYPHOM OKPYKEHUHU, YTO IO3BOJISA-
€T IIPOBOJUTH MCCJIEJOBAHUSA C UCIIOJIb30BAHUEM IIEJIOT0 PH-
2 B3aUMOJOIIOJHAIONINX, KOMIIJIEMEHTAPHBIX METOA0B AUa-
THOCTHKM, pPa3BUBAEMbIX BO BceM Kyp4aToOBCKOM MHCTUTYTE
u oco6eHHo B KypuatoBckom HBMKC-neHTpe. 9Ta ua€0/10-
T'Us KOHBEPreHTHBIX MEKUCIIUIIINHAPHBIX UCCJIEI0BAaHUHN
OblIa 3aJIojKeHa HAamuM aupexktopoM M.B. KoBaibuykom
emie B KoHIle 1990-X I'T., Korja oH Bo3rIaBiaaia KypyaToBckui
CUHXPOTPOHHBIN IIEHTP, a II03/JHEE OH PA3BUJI €€ IIPUMEHU-
TeJIbHO KO BceMy KypuaToBCcKOMy MHCTHUTYTYy. Pedb maeT
0 TAaKMX KOMILJIEMEHTApHBIX METO/IaX, KaK paccesHne Hen-
TPOHOB, PEHTT€HOBCKUX JIy4YeU U 2JIEKTPOHOB, METOAAX 30H-
JOBOY MUKPOCKOII MY, OIITUYECKON, MAaTHUTHOMN JUATHOCTHU-
Ku. Takoe B3aMOJOIIOJTHEHHE METOO0B II03BOJIAET HAM OBITH
KOHKYPEHTOCIOCOOHBIMH IT0 OTHOIIIEHHIO K 60J1€€ COBPEMEH-
HBIM 3apy6esxHbIM UCTOYHUKaM CU.

YHUKaJbHbIE HCCJEJOBATEIbCKHE BO3MOMKHOCTU TaK-
sKe faeT pa6ora B eguHOM koMIiekce KMICU u ncciemoBa-
TEJIbCKOI'0 HeUTpoHHOro peakropa WP-8. Tak, HEUTPOHBI
YyBCTBUTEJIBHBI K MATHUTHBIM CBOMCTBAM, aKyCTUYECKUM
BOJIHAM, IT0JIOKEHUIO JIETKUX aTOMOB, HAIIpUMeEp BoJAopoza.
B To e Bpema CH o61agaeT 60j1e€ BICOKOM IPKOCTBIO U KO-
TEePEeHTHOCTBIO, C €T0 IOMOIIBI0 HCCIEAYIT MUKPOOOpas-
IbI BIIOTH 0 OT/IEJIbHBIX ATOMHBIX CJIO€B Ha IIOBEPXHOCTH
KPHCTAJJIA UIH KUAKOCTHU. [IyTeM KOMOUHAIIUN B3aAUMOJ0-
MOJTHAIOUINX METOAOB MBI IIOJIy4YaeM YHUKAJIbHYI0 HHPOP-
Manuio. JTO BCE PABHO YTO CMOTPETh HA MHUKPO- M HAHO-
MHP C pa3HBIX TOYEK 3PEHUA ABYyMdA Iila3aMH, YTO JAeT

BO3MOKHOCTb IIEPEUTH Ha Ka4YeCTBEHHO HOBBI YPOBEHD U~
ArHOCTHKY IOJOOGHO TOMY, KaK OMHOKYJISAPHOE 3peHHe JaeT
JIIOIAM OINyIIeHUe Ty OUHBI — TPEThEro N3MepeHu.

KHCH aKTHBHO UCHOJIB3y€TCA, B YACTHOCTH, [JIs U3yde-
HUA (PU3NKH B3aUMOJEHCTBUSA U3JIYUYEHUS C BEIIECTBOM.
Xota B 2012 r. ucnonauiaochk 100 1€T OTKPBITUIO ABJIEHUSA
AU(PPaKIA PEHTTeHOBCKOTrO H3Jy4YeHHA B KpHUCTAJIaX,
aTa (PU3MKA MIO-IIPEKHEMY AKTUBHO Pa3BUBaETCs, BEJb OHA
MHOTOTPaHHA, 0COGEHHO B YCJIOBUAX, KOTJa U3y YeHUE CTa-
HOBUTCS Bce 60Jiee APKUM U KOT€PEHTHBIM, C PA3BUTHUEM HO-
BbIX ICTOYHUKOB €0 TeHepaIluu.

KomoccanmpHBIN HAayYHBIA IPOPHIB B ONITHUKE, CBA3aHHBIN
C CO3JaHMEM JIa3€POB, U3MEHMJI He TOJIbKO MHOTHE 00/1acTHh
¢usuky, Ho 1 TexHOJIOTUU. OIHAKO ONITUYECKUH Ia3ep — 9TO
TeHepaTop M3JIy4YeHUs B JOCTATOYHO Y3KOI 00JIaCTU CIEK-
Tpa: MUKPOH-TIOIMUKPOHA. CHHXPOTPOHHOE Ke U3IyYeHUe
HepeKpPhIBA€T OTPOMHBIN MHTEepBaJ AJIuH BoiaH. Co3maHue
HOBBIX UCTOYHHUKOB CU 1 MoJiepHHU3aa UMEIOIUXCA, B TOM
qucJiie 1 KypyaToBCKOro HICTOYHUKA, UAET B IIEPBYIO OUYepeIb
10 IIy TY IOBBIIIIEHU A APKOCTH M KOT€PEHTHOCTH U3JIyYeHU,
YBEeJINYEeHU BpEMEHU KU3HU ITy IYKa.

[Ipy B3anMMOAEVCTBUY KOTE€PEHTHOTO M3JIy4YEeHUA C I0Y-
THU COBEPLIEHHBIMHU KPUCTAJJIAMY BO3HUKAET PAJ HEOObIU-
HBIX C TOYKU 3PEHUSA KJIACCUYIECKOU PEHTTeHOBCKOU OIITHU-
KU 9 (PEeKTOB, KOTOPhIE 0UYEHb YyBCTBUTEJIBHBI K CTPYKTY-
Pe paccemBaromuX 06 bEKTOB. JTO JIEKUT B OCHOBE MHOTHUX
METO/IOB IMAarHOCTUKU Cy6aTOMHOI'O YPOBHSA pas3pelleHusd,
BOCTpe6OBaHHBIX U HAYyYHBIMU NoApa3saeneHuaMu Kypua-
TOBCKOT'O MHCTUTYTA, B IEPBYIO OYepeab IIEHTPOM KOHBEP-
reHTHBIX HBUKC-TeXHOJIOTUI, ¥ BHEIITHUMHA OJIb30BaTe-
JAMU. B yacTHOCTH, IPU KOI€PEHTHOM B3aUMOJEHCTBUU
U3JIy4YeHUA C KPUCTAJJIOM BO3HHUKAET «3P(PEKT CcTOAYUX
PEHTTEHOBCKUX BOJIH» B €0 IIOBEPXHOCTHBIX CJIOAX, YTO
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B.B. Ksapdakos Ha 00HOU U3 a3KchepumeHmasbHblX cmaHyuli

MMeeT BasKHOE IIPAKTUYECKOE 3HAYEHHUE /ISl PElIeHUA TaK
Ha3bIBaeMou (a30Boil MpobiieMbl, KOHKPETHBIX 3aja4d Ma-
TepHaIOBEJeHUs, MUKPO3JEKTPOHUKY, OMOJIOrUHU, B HACTO-
slee BpeMA aKTUBHO UCIIOIb3yeTCsA B MCCIEJOBAHUAX 00b-
€KTOB HAHOCHUCTEM U HaHOOUOTexHoJoruit. OJHUM U3 POJIo-
HaYaJIbHUKOB 3TOr0 yHUKAJBHOI0 METO/1a cTaJ Hpodeccop,
JOKTOp PpU3MKOo-MaTeMaTuyecKux Hayk M.B. KoBanpuyk.

CMHXPOTPOHHOE U3/y4yeHue

Korga B anTeHHe MOOMJIBHOTO TeledoHa 3J1€KTPOHBI IIPU-
XOAAT B IIEPHOJUYECKOE IBIIKCHHE, POKIAETCHA DIEKTPO-
MarHuTHas BOJIHA, IIPU 9TOM aHTEHHAa CJIETKAa HarpeBaeT-
cA 13-3a HAJIMYUA CONPOTUBJIEeHUs. TOUHO TaK e 3J1eKTPO-
MarHUTHBIE BOJTHBI U3JIyYalOT U 3JIEKTPOHBI, BpaIllaroIiuecs
II0 KpYTY B MAarHUTHOM IIOJie CHHXpPOTpoHa. Ho Korga aiek-
TPOHBI PAa3TOHAIOT JI0 CKOPOCTEH, 6IMBKUX K CKOPOCTH CBe-
Ta, HAYMHAIOT Jle¥cTBOBaTh PeJATUBUCTCKUE 3P@PEKTHI,
Y1 HaIlpaBJICHUA BOJIH HU3MEHSAIOTCA TaK, YTO OHU KOHIICH-
TPUPYIOTCA B yY3KOM KOHYCe II0 ABHMKEHHIO JIEKTPOHHOTO
IMy4YKa NoA0GHO TOMY, KaK 9TO IIPOUCXOJMUT € GpLI3raMu, OT-
JIeTAIOIIUMU OT GBICTPO Bpamalierocsa Kojeca. IIpu aTom
SAPKOCTDb U3JIy4YE€HUs B KOHyCe BO3pacTaeT, a MAKCUMYM €ro
CIIEKTpa CMeIaeTcda B PEHTTeHOBCKYIO 0671acTh. Takoe U3Iry-
YeHUEe MOYKHO C/IeJATh 0YE€Hb MOITHBIM, IIOCKOJIBKY 3JI€KTPO-
HBI BpalllaloTCAd B BAKyyMe M KJacCU4YeCKUX Ipo6JjeM C Ha-
I'PEBOM CpeJibl He BO3HUKaeT. V3IydyeHue pelaTUBUCTCKUX
3JIEKTPOHOB B MAarHUTHOM I10JI€ YCKOPUTEIbHO-HAKOIIUTE/Ib-
HOT'0 KOMILJIEKCA (CHHXPOTPOHA) ¥ HA3bIBAIOT CUHXPOTPOH-
HBIM.

CUHXPOTPOHHOE H3JlydeHHue obyajzaeT pAJIoOM YHUKAJIb-
HBIX CBOHCTB II0 CPABHEHUIO C U3JIydeHHEeM J1ab0opaTopHBIX
PEHTTE€HOBCKHUX TPYOOK. B IIepByIo o4epennb, 3TO BBICOKAA AP-
KocTbh. Kpome Toro, CH nojiapus3oBaHO U UMEET BPEMEHHY IO
CTPYKTYPY, HOCKOJIbKY 2JIEKTPOHBI BpalllaloTcA B €JUMHON

IIJIOCKOCTH W pa3GUTBEI Ha CTYCTKU;
uHBIMU csioBamMu, CU mogo6HO cTpo6o-
CKOITy, OHO H€ HEIIPEPBIBHO, YTO U UC-
MOJIb3YIOT IIPU U3YyYEeHUH AUHAMUYE-
CKHX IIPOLIECCOB.

Pa3Hble NOKO/1eHUA UCTOYHUKOB
Hctounuku CH BTOPOro IOKOJIEHUS
CTajayu CIENMaJN3UPOBAHHBIMHU, T.€.
npegHa3HAa4YeHHBIMU TOJIBKO JJI Te-
Hepalluu U ucnoab3oBaHus CU, mpu
9TOM 6bljIa ONTUMU3UPOBAHA X Mar-
HUTHasA cTpyKTypa. OcHOBHadA 3ajlaya
9TOM CTPYKTYPBI — CJIe/IaTh 3JIEKTPOH-
HBIH Iy YOK KaK MO¥KHO TOHBIIIE U yAEep-
JKaTh Ha OpOUTE KAaK MOMKHO JIOJbIIIE.
YeM MEHBbIIIE CBETAIIAACA TOYKA, TEM
BBIIIIE APKOCTb, YEM BBIIIIE BPEM S KU 3-
HU, TE€M JIy4llle CTAaOUJIbHOCTD Iy YKa.

B macrosAmee BpemMa B MHUpE cylle-
CTBYET JIMIIb HECKOJIBKO UCTOYHUKOB
CU TpeTbero MokKoJeHUus. ITO O4YeHb
6GoJIBIIIME IO JUAMETPY MAIIUHBI,

B KOTOPBIX M3Jy4Ye€HHE Te€HEepUupyeT-
Cf HE TOJILKO B IOBOPOTHBIX MAarHUTaXx, HO ¥ B CIIEIUAJIU3U-
POBaHHBIX yCTpOMCTBaX TUIa oHAyasATopa. CaMblil coBpe-
MEHHBIM HCTOYHUK TPEThero nokojgeHusa Petra-Ill HaxonuTcsa
B CUHXPOTPOHHOM IieHTpe DESY B 'amGypre. Mbl aKTUBHO
COTPYAHUYAEM C HUMHU, CO3JAEM COBMECTHBIE CTAHIIMU, KO-
TOPBIE JOINOJHAT HAIIA 9KCIIEPUMEHTAIBHbBIE BO3MOMHO-
ctu. KeTaTu, HICTOYHUKYM TPETHETO NOKOJIEHUA HE UCKJII0Ya-
I0T HEOOXOJUMOCTh UCTOYHUKOB IPEAbIAYIIINX ITOKOJEHUHN
U Jlaske PEHTT€HOBCKUX TPYOOK, IIOCKOJIBbKY OHU UMEIOT pa3-
HBIY KpyT 3a/la4 U peXUM paboThl ITob3oBaTeel. Tak, Ha-
npuMep, oABJIeHHEe CaMOJeTOB He OTMEHUJIO0 aBTOMOGHUIIN,
BEJIOCUIIE] UJIM IPOTYJIKY IEIIKOM.

Hamr ncToYyHUK B HACTOAIee BpEMs CyIIeCTBEHHO MOJIEP-
HU3UPOBAH M IpeJcTaBlAeT co6oil mokoneHue 2+. M3Ha-
YaJIbHO B MATHUTHOH CTPYKType UCTOYHUKA GBIIU Ipeayc-
MOTPEHBI IPAMOJIUHENHBIE IPOMEKYTKU, B KOTOPbIE MOK-
HO BCTAaBJATH BUTTJIEPHI. BUrriiep — a2To Ta e MarHUTHad
3Melika, Ho 6ojiee KOPOTKas, YeM OHJYJIATOp, U UMelolas
6oJiee BBICOKOE MarHUTHOE I10JIe, CO3/laBaeMoe CBEPXIIPOBO-
JAINMMYA MarHUTaMU. B pe3ynbTraTe n3/IydeHue 13 BUrTjepa
CTOJIb € IPKOEe U JJIs1 HEKOTOPBIX IPUJIOKEHUH JasKe Ipes-
MOYTHUTEJIbHEE OHAYIATOPHOMY, IIOCKOJBKY HMeeT Gojee
NIaBHBIY CIIEKTpP. MBI yie 3aIllyCTHUIIN IEPBBIM BUTTJIIED, YTO
nouty B 100 pa3 yBeJIUYINUIO APKOCTD MyYKa U IPUOIU3UIO
Hac K UICTOYHHKaM TPEeThEro IoKoJeHus. Hamr cBepXnpoBo-
JAAIIUY BUTTIIEP — YHUKAJIbHBIA IPUGOP. Y HET'0 OUY€Hb CUJIb-
HOe MarHuTHoe 1oje — 7,5 TJI, ero ny4oK Ha IOJHOU MOIIT-
HOCTHU cocTaBJjsAeT okosio 100 KBT, 1 3TO, 3aMeTUM, B PEHT-
TE€HOBCKOM JMalla3oHe AJHUH BOJH. 9TOo TpebyeT ocoboii
pPaguanyoOHHON 3alIUTHI, MICKYCHOTO YCTPOMCTBA KaHAaJIOB,
PajuanoOHHBIX 3aIJIyIEK ¥ CUCTEM OXJIAMKIECHUS.

Cefiuac BTepMaHUHM CTPOAT NPUHIUMINAIBHO HOBBIN
uctodyHuk CH — pEeHTreHOBCKHUM J1asdep Ha CBOOOJHBIX
asekTpoHax XFEL. Ero usiyueHue OyAeT NPAKTUYECKU
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Omxkpblmue sigieHUs ouppakyuu
PEHM2eHOB8CKUX JTyUell 8 KPUCMALNAX
100 iem Ha3ad cmajio nepesioMHbIM

8 NOHUMAHUU CMPYKMYyPbl 8eliecmad,
NOCTYHCUTO OCHOBOUL 0J11 pa3sumus
HAyKU 0 MamMepuaiax u C08pemMeHHOl
MOJIEKYNSIPHOTL buo02UU

IOJIHOCTBIO KOT€PEeHTHO. PoccHsA B 9TOM IIPOEKTE — OCHOB-
HoOl napTHep 'epMaHuM, kak GUHAHCOBBIN (MBI UMeeM 25%
aKIui), TaK 1 HAy YHBIN.

Pa6ouwnii npouecc

IIpomecc ycKOpeHHA 3JIEKTPOHOB COCTOUT U3 HECKOJb-
KUX (a3: JUHEUHBIM YCKOPUTEJb, MaJjio€é HAKOIHUTENIb-
HO€ KOJIBI0, 60JIbIIIOe HAKOIIUTEJIbHOE KoJIbIlo 40 M B gua-
MeTpe. DJIEKTPOH YyCKOpAETCA NPUMEPHO TaK e, KaK U Ka-
MEHB B ITpallle, T.e. IyTeM IOoCJIeJ0BATEIbHOIO yBEIUYeHU
CKOPOCTHU IIPU BpallleHUU 10 KPYTY. YCKOPAIIINE UMITYIb-
CBI IIepPeIAIOTCA IJIEKTPOHAM OT 3JIEKTPOMATrHUTHOTO II0JISA
B BU-kamepe, KoTopas, ecJii TOBOPUTH Ha GBITOBOM YPOBHE,
nogo6Ha cBEpXMOIITHON kKyXoHHON CBY-nieuke, rae co3gaer-
cd cTosgYas BoJIHA. DJI€KTPOHBI BJIETAIOT B KAMEPY B TOT MO-
MEHT, KOT/la HallpaBJIEHHE 3JI€KTPHUYECKOT0 II0JIS BOJIHBI CO-
BIIQ/Ia€T C HAIlpaBJIE€HUEM 3JIEKTPOHHOTO IIyYKa, T.€. TOJYKU
IPOMCXOJAT BCET/la B HyXHOM HaIlpaBJICHUU U IIPU MHOI0-
KpPaTHOM NOBTOPEHUU YCKOPAIOT 3JIEKTPOHBI JI0 IOYTU CBeE-
TOBBIX CKOpPOCTEeH. 3aMeuy, YTO U CHHXPOTPOH, U BUTTJIED,
¥ IIepBbI€ SKCIIEPUMEHTAJbHBIE CTAaHIIUU — POCCHUUICKHUE
pa3paboTku. HekoTopele CTAHIIUU OT U [0 BOILJIOIIEHU A
B iKeJIe3e IeJIMKOM ObLiIu co3gaHbl M.B. KoBajlbuyKkoM U ero
KoJuteraMu u3 HcTUTyTa KpucTtasorpadun um. A.B. I1ly6-
HHuKoBa PAH. CerogHsa MBI MOKEM IIO3BOJIUTH cebe 3aKa3bl-
BaTh HOBbIE CTAHIIUU 3a PyOeKoM, 4TOOBI CKOHIIEHTPUPO-
BaTh CBOU YCUJIMA HA HAYYHOH IIporpaMMe.

06 nccnegoBaTe/IbCKUX CTAHLMAX
Hamu skcriepuMeHTaIbHbBIE CTAHIIUY PEAIUM3YIOT OCHOBHBIE
uccaefoBaTeIbCKHE METOJAUKHU, HEOOXOAUMBbIE HAIIIUM I10JIb-
30BaTeNAM KakK U3 Kyp4aToBCKOro MHCTUTYTAa, TaK 1 BHEIII-
HUX opraHusanui, nockoinbky KMCH — tak HasplBaeMasd
YCTaHOBKa KOJIJIEKTMBHOIO II0JIb30BAHUSA, M YACTh IIy4YKO-
BOI'O BPEMEHHU BBbIJIEIAETCA HAa KOHKYPCHOM OCHOBE IIO 3a-
fABKaM. Hamm cTaHIUU IIO3BOIAIOT KOMIIJIEKCHO U3y4YaThb
CTPYKTYPY KaK HEOPraHUYECKUX, TaK U 6MOOPraHUYEeCKUX
MaTepuasaoB — 6eJKOB, GMOOPraHUYECKUX IJIEHOK, TKaHeH
U OTJEJIBHBIX OpraHoB. Mbl flaske paspabaTbIBaeM HOBBIE
MeTOAbl MEAUIIMHCKON JUAarHOCTUKH, B YaCTHOCTH OIIyXO-
JIeli MATKUX TKaHEeU, Ha OCHOBE perucTpanuu peppaknuu
(mpenomnenus) CH, T.e. BUAUM TO, YTO HEBO3MOMKHO YBUJEThH
TpaJUIIMOHHBIMY PEHTT€HOBCKMMHU METO/IaMM, OCHOBAHHBI-
MU Ha 93¢ PeKTe IMOrIOIeHUS.

Hctounnk CHU — 3TO MeXAUCHUILIAHAPHAsA yCTAHOB-
ka U Ansa naboparopuit HBMKC-ieHTpa, KOTOPBIM HE06XO0-
JYMBI HaIlld METO/bI IMarHOCTUKHU, & HAM OT HUX — HOBBIE
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o6pasibl 118 UCCJIEeTOBAHUN. B 9KCIIepUMeHTaJIbHOM 3aJie
CUHXPOTPOHA COBMECTHBIE MHTEPECHI CXOAATCA OyKBaJIb-
HO. 3/IeCh pa3MellleH PAJ, TaK Ha3bIBa€MbIX YUCTBIX 30H C CO-
BpPEMEHHBIM 000py/I0BAHUEM JJIsl PA3BUTUSA HAHOTEXHOJIO-
TUU, ¥ B 3TU 30HBI y3Ke IPOTAHYThI KaHaabl CU. Kpome Toro,
HaIlld CTAHIUU UCIOJIBb3YIOTCA IIPpU OOyYEHUU CTYAEHTOB
¥ acIIMpaHTOB 0230BBIX KadeIp MHOTUX NHCTUTYTOB.
OrpoMHBIH 9KCHEPUMEHTAJIBHBIN 3aJl 3aII0JHAETCA HO-
BBIMH CTAaHIMAMU. VX 4mnciI0 naaHupyeTcd JoBecTu A0 35.
Kamgaa ctaHIUA clieiuaIu3upyeTcsa Ha OIlpe/ie IeHHOM Ha-
IpaBJIEHUHU HCCJIEeIOBAHUN U MeToauKe. Hanmpumep, HoBas
crtaHnud «Pasa» mpeHa3HaYeHA JJI5 pa3BUTHUSA PEHTI€HOI0-
JlorpadrUYeCcKuX METO/IOB C UCII0JIb30BaHHUEM 060py0BaAHUSA
MHPOBOro ypoBHA. CTaHIIUA MUKpOoTOMOTrpaduu MMo3BOJIA-
€T UCCJIeI0BATh CTPYKTYPY MO3Ta (IIoKa 1a60paTOPHBIX KU~
BOTHBIX) U 1asKe 3a(pUKCHUPOBATh KAPTHUHY KOTHUTHUBHBIX
IIPOIECCOB, MMOCKOJIBKY Hamu koJsieru us HBUKC-neHTpa
Hay4YUJINUCh BBOAUTH B MO3I' PEHTT€HOKOHTPACTHBIE Bellle-
CTBa, KOTOPBIE KOHIIEHTPUPYIOTCA B TeX HEpOHaX, I7ie BO3-
HHKaeT MO3roBasd aKTUBHOCTh. Ha cTaHIImM 6€JIKOBOM KpU-
crayorpaduy U3y4aloTCsd MAaKPOMOJIEKYJIbI, COAEpKaIIIe
JIECATKYU U COTHHU THICAY aTOMOB, a CTPYKTypa OeJIKOB eCTh
KJII0Y K IOHMMaHUI0 MEXaHU3MOB UX (PyHKIMOHUPOBAHUSA
¥ K TEXHOJIOTHSIM CO3JJaHUA HOBBIX JIeKapCcTB. To, Kak JeKap-
CTBa IPOHUKAIOT Yepe3 KJIeTOYHble MeMOpaHbl, MBI U3y4a-
eM Ha cTaHIuu «JIeHrMIop». 371eCh pa3BUTHI JUarHOCTUYeE-
CKHe MeTOJbl, OCHOBaHHBIE Ha peructpanuu apderra cTo-
AYNUX PEHTTEHOBCKUX BOJIH B YCJIOBUAX IIOJTHOT'O OTPAKEHU A
U3JIy4YEeHUs OT IOBEPXHOCTH ¥KUAKOCTHU. B HacTodAlee BpeMs
Pas3BUBAIOTCSA METO/BI LIEJIEBOM JOCTABKU JIEKAPCTB, B 4YACT-
HOCTH B JIMIINJIHBIX HAHOKaMcynax. CTpyKTypy 9TUX KaIlCyJl
MBI B3y4YaeM Ha cTaHOUAX «CTPyKTypHOE MaTepHUaJIOBeIe-
HUe» 1 «MasloyrioBasa Audpaknuss». B aToM KoMILIekce Ha-
IMIIAAHO BUJAHO IIPEUMYIECTBO HAIIIMX KOMIIJIEMEHTapPHBIX
HCcCceIOBaHUM. | |

Becedosan imumpuli PomeHOUK

KcnepumeHmasbHeili 3a/1 Kypuamosckozo CUHXpOMpPOoHd
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ITERanmua

CBENXNpoBoAMMOCTH

B 2011 2. ¢pusuxu 8cezo0 mupa npasoHosanu 100-nemHuil
robusell 2paHOU03H020 cOObIMUSA — OMKPbLMUS
20/INIAHOCKUM yUeHbiM Xelike KamepauHe-OHHecom
si8neHus ceepxnposodumocmu. O6 ucmopuu, npumeHeHuU
U nepcnekmueax paszsumus NPUKJIAOHOl caepxnposooumocmu
Ham pacckasag 3amecmumens oupekmopa Kypuamosgckozo
HBEUKC-uenmpa, HaUaabHUK HAYUYHO-MEXHOJ02UUECK020
KoMnJieKkca c8epxnpogooumocmul, 00KmMop mexHuueckux Hayx,
npogeccop Anexcandp Illuxoes

P¥ OXJIQKAEHUHU IIeJI0TO PAla MaTepH-
aJIOB JI0 OY€Hb HU3KHUX TEeMIepaTyp —
TeMIIepaTypbl KUMNEHUA KUJAKOr0O re-
1Uus, TO ecThb -269° C, — compoTUuBe-

HUeE 3JIECKTPUYECKOI0 TOKA CTAHOBUTCH PaBHBIM

HYJ10. 9TO M €CTh CBEPXIIPOBOAUMOCTE. B 1913 1.

Xetike KamepiauHr-OHHec oOHApY:KUJI paspylie-

HHE CBEPXIIPOBOAMMOCTH CHUJIBHBIMH MarHHUT-

HBIMU IIOJIAMU U TOKaMU. Ho TonBKO B cepenuHe

1960-x rr., korga coBeTckue yueHnsnle JleB Jlangay,

Anekceit AGpukocoB U Buranuii 'mH36ypr pas-

paboTayi TEOPUIO CBEPXIIPOBOJUMOCTU, ITOSABU-

Jachk HaJEXk/Aa, YTO CBEPXIPOBOAAIINE MaTEPHU-

aJIbpl HAWAYyT NPUMEHEHHE B TEXHUKE, IIOCKOJIBKY

OHHM CMOTYT COXPaHHUTh TOKOHECYIIYIO CII0CO0-

HOCTBh B BBICOKMX MarHUTHBIX Nondax. VX HasBa-

JIU «CBEPXIPOBOJHUKAMU BTOPOI'0 Pojia». YYE€HbIM

3a aTo 6bLIA HpHUCYyxkAeHA HobesleBckasa mpemud,

npasja, ToIbKo B 2003 T.

HccnenoBaHuA 10 IPUKJIAJHON CBEPXIIPOBOAU-
MOCTH aKTHMBHO HadaJu pa3BuBaTbca B CoBeT-
ckoM Corose B cepeauHe 1960-x rr. X ”HAIAATO-
poMm m opraHu3aTopoM 66111 KypuaToBCKMY HHCTH-
TyT. B koHIIe 1960-X I'T. Kyp4aTOBIbI COBMECTHO

¢ BHVM HeopraHMYEeCKUX MaTepUaJjioB M. aKaze-
muka A.A. BouBapa BrepBble pa3paboTaain HU3KO0-
TeMIlepaTypHbIe KOMIIO3UIIMOHHBIE CBEPXITPOBO-
JHUKU HA OCHOBE CILJIABOB U coemHeHUN. Korna
B KoHIle 1980-X IT. 6bLINM OTKPBITHI BHICOKOTEMIIE-
pPaTypHBIE CBEPXIIPOBOAHUKU, KOTOPBIE TE€PAIOT
CONIPOTHUBJIEHUE yiKe IIPU TeMIlepaType KUJKOr 0o
azora (-196° C), MBI TaK ke JOBOJIBHO GBICTPO IIO-
JIy YUY KOMIIO3UTHI Ha UX OCHOBE.

KoHCTpyKIIUA CBEpXIIPOBOJHUKA TOXKE YAUBU-
TeJIbHASA: NpeACcTaBbTe cebe NPOBOAHUYOK JHa-
meTpoM 0,5-1 MM, AnuHON 710 20 KM, COCTOAITUMN
M3 MEJHOM MaTpHUIIbI, IIPUYEM 9TA MeJb CBEPXYH-
cTasd, U B 3TOM MaTpUIle pacHpesieIeHO HECKOJIBKO
TBHICAY BOJIOKOH AuaMeTpoM 0 10 MKM U3 cBepX-
NpOBOAALIET0 MaTepuaa. Bckope 6bLIM paspa-
60TaHBl CBEPXIIPOBOJHHUKN Ha OCHOBE CIIJIABOB
HHOOUA ¢ TuTaHoM (Nb-Ti), 1 BOT OHM y:ke Hada-
JIM IIUPOKO HCIIOJIb30BaThCHA, IIOCKOJIBKY 6saro-
Aaps HyJIe€BOMY COINPOTHUBJIEHUIO MOTYT IIPOILy-
CKaTb 4epe3 KBaJpaTHBIA CAHTUMETP F'UTaHTCKUe
TOKM — IOPAJAKAa HECKOJIbKUX MUJJIMOHOB aMIIep.
Ecau 3TOT CBEPXIIPOBOJHUK CMOTATh B KATYIIKY
U CIeJIATh COJIEHOU/, Yepe3 KOTOPBIA IPOIYCTUTH
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A.K. WWlukos

CHUJIBHBIM TOK, TO OH MOKET CO3/aTh CUJIbHEHIIIee MarHUT-
Hoe mose. Tak, B 1979 r. Buepsble B MUpe B KypyaToBCKOM
HHCTUTYTE IOABUJIACH yCTAHOBKA TEPMOSIEPHOI'0 CUHTE3a
«TokaMaK-7» (TopouiaibHasA KaMepa C MarHUTHBIMU KaTyIII-
KaMHM) HA HIOOUH-TUTAHOBBIX CBEPXIIPOBOJHUKAX.

Bcrope B KypyaTOBCKOM MHCTUTYTE pOAMIAcCh HOBasd
ujed — co3JaTh YCTAHOBKY TE€PMOSAJAEPHOro CUHTE3a C UC-
I10Ib30BaHUEM CBEPXITPOBOJJHMKOB Ha OCHOBE HUOOUSA 1 0JI0-
Ba— Nb,Sn. 9To coeauHeHue GbLIO ropasjio JIydllle CBOUX
npeAllecTBEHHUKOB 110 BceM cBoiicTBaM. B 1988 r., Takxe
BIIEpBBIE B MUpe, B KypyaToBCKOM MHCTUTYTE OBLI CO3JaH
«Tokamak-15» Ha HHOGUH-0JIOBAHHBIX CBEPXIIPOBOJHUKAX.
9TO0 OBLI NEepPBbIM U OYEeHb BAKHBIN IIAr HA IIyTH K BOILJIO-
IIEHUIO UJIEU O CO3/IaHUM TEPMOAEPHBIX 3JIEKTPOCTAHIIUH,
3aJIOKUBIIUN OCHOBBI I MeXAyHapoaHoro npoekra ITER.
B 1992 r. 6bL 1aH CTApT HAY YHO-UCCJIEJOBATEIbCKUM U TEeX-
HOJIOTMYEeCKUM paboTaM IO CO3JaHHUI0 3TOMU ClIOKHeHIel
merayctaHoBeu. Cepane ITER— cBepxmpoBojAllas Mar-
HUTHAs CHUCTEMA, COCTOAMASA M3 HECKOJBKUX IOJACHUCTEM.
CaMmad riaaBHAs — 9TO CUCTeMa yJep:KaHUA PAacKaJIeHHON
niaasMbl. Beero 114 co3gaHusa TaKOH MAarHUTHON CHCTEMBI
Tpebyerca 6omee 700 T cBepXIIPOBOAHUKOB. [Ipuyem ypo-
B€Hb €r0 CaMOU I'TAaBHOU XapaKTePUCTUKU — TOKOHEeCYIIeHr
CIIOCOGHOCTHU — JOJI:KEH OBIThH B IBAa-TPU pasa BBIIIE, YeM
Y CBEPXIPOBOAHUKOB AJd ycTaHOBOK T-7 mT-15. B 1992 r.
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Me:xayHapoaHoi opranusanueil ITER 6b11 06bABIEH KOH-
KypC Ha pa3paboTKy TAaKUX CBEPXIIPOBOAHUKOB, B KOTOPOM
OPUHAIN ydacTHe 17 MUPOBBIX (UPM-IPOU3BOAUTEIIEH.
Oco60 ci1oHOU 6bliIa 3ajada pa3paboTKU MeTaJIypruye-
CKMX TEXHOJIOTUH IOy YeHU s CBEPXIIPOBOJHUKOB. Benb HAM
HYKHO OBLJIO IOJYYUTH B METAJINYECKON MaTpPUIe CBEPX-
TOHKME GKUJIKI», He UMelolye oOpbIBOB Ha JInHe 10 20 KM.
Heo6xonmnMo 06eCcIIeYnTh UM CIIeIHaIbHYI0 HAHOCTPYKTYPY,
KOTOpas M03BoJsIa Gbl JOCTUTATh BEICOKOH TOKOHECYIIEeH
cnoco6HOCTH. PoccUiicKMe CBEPXIIPOBOJHUKHN 1 HA OCHOBE
crjiaBa HUOOUM-TUTAH, U HA OCHOBE COE€AMHEHUS HUOOUI-
OJIOBO IIOJTHOCTBIO YAOBJIETBOPAIOT BEICOKIM MEKYHAPOA-
HBIM TPe6OBAHUAM.

Poccusa Belurpasa TeHaep Ha u3rotonijieHue 220 T cBepx-
NpOBOAHUKA. B ciaTele cpoKM Ha YenenkoM MexaHUuYe-
ckoM 3aBojie TonnuBHOU KoMmnauuu TBIJI TK «Pocatom»
OBLJIO IOJATOTOBJIEHO HATH 60JbIINX IexoB. Ha mpuobpe-
TEHHOM y BEeYINUX 3apyOesKHbIX U OTe4eCTBEHHBIX (UpM
o6opynoBanum cunenuanuctsl BHUWHM otpab6aTeiBaniu
TEXHOJIOTUIO, a y4eHble KypdyaToBCKOro MHCTUTyTa pas-
pabaTelBaJId METOJbl JUATrHOCTUKU dTUX MaTepPHaIOB —
omnpejiesieHUe KPUTUYECKUX TOKOB, KDUTHUYECKON TeMIIe-
paTypsl, KauyecTBa MeJU, OAHOPOJHOCTH CBOMCTB IO JIJIU-
He — B o6uieM, 6osee 40 cepTUPUIMPOBAHHBIX METOJUK
6BLJI0 IIPIMEHEHO JJIS TOro, YTOOBI aTTECTOBATh MaTepHa-
JIBI IIO MEKAYHapOAHBIM cTaHAapTaM. B anpese 2009 r. MbI
3aIlyCTHJIN ITPOU3BOACTBO. Havasicsa KpynmHoMacmTabHbId
BBIIIYCK CBepXIIpoBoAdAmiero Mmarepuana. K kouny 2012 r.
BBINIYIIIEHO yiKe 6oJiee IMOJIOBHUHBI BCEro0 CBEPXIIPOBOJTHU-
ka. V3roToBJIEHO ceMb HUOOMEBO-OJOBAHHBIX TOKOHECY-
IUX 3JIEMEHTOB, KOTOPBIE€ IOJTHOCTHIO COOTBETCTBYIOT BBI-
COKHM MEK/IYHApOJAHBIM Tpe6oBaHUAM. Bcero Mel JOMKHBI
3a 2,5rofa U3roTOBUTh U IPOBEPUTH OK0JI0 30 TAKUX TO-
KOHeCyInuXx ajeMeHToB. OHM IIpeCcTaBIAIT coboil 606u-
HY fUuaMeTpoM 4 M U BbICOTOH 6oJiee 5 M, BecoM okoJio 10 T,
BHYTPHU KOTOPOI 3TOT HNPOBOJHUK — TOKOHECYIIUM 3JjIe-
MEHT — U pacIpefiesIeH.

Takxwum o6pasoM, B Poccru ToABHIIOCH KpyITHOMAacIITa6HOe
YHUKQJIBHOE IIPOU3BO/ICTBO CBEPXITPOBOAHUKOB. Crienuain-
CTBI U3 [leHTpaJbHON KoMaHAbl ITER, KoTOpas HaXOAUTCSA
B Kajapamie, mpoexaJju 1o BceMy MUPY, IOCeTUIU 12 3aBo-
JI0OB ¥ IIPU3HAJIHN POCCHUIHICKOE IIPOM3BOJCTBO OJHHUM M3 ca-
MBIX COBPEMEHHBIX Y COBEPIICHHBIX.

B 1986 r. 6b11IM OTKPBITHI BEICOKOTEMIIEpATYPHBIE CBEPX-
NPOBOJAHUKM, KOTOpPBIE, B OTJINYMNE OT HU3KOTEMIIepaTyp-
HBIX, TEPAIOINX COIPOTUBJIEHHE IIPU TeMIepaType KUIle-
HUSA KUJKOTO TeJIusd, TePAIT COIPOTUBJIEHUE IIPU TeMIIe-
paType KUIIeHUA KUAKoro azoTa. CaM nepexos oT s KUJKOTO
rejaud KIKHUAKOMY a30Ty CYJUJ PEBOJIOIMOHHBIE M3MEHe-
HHA BO BCEH 3JIEKTPOTEXHHUKE, JIEKTPOIHEPreTUKE, MEeJU-
IUHEe — T.€. B TeX 061acTAX, I/le UCI0JIb3yeTCA CBEPXIIPO-
BoAAIMH Matepuai. B cepeaqune 2000-X IT., Korjga AUpPeK-
Topom KypuaToBckoro mHcTuTyTa ctana M.B. KoBanbuyk,
coBMecTHO c 'K «PocTtarom» m MuHsHepro 6blI 3amyIlieH
KpYyIIHOMAaCIITAaOHBIA IroCyJapCTBEHHBIA IIPOEKT II0 CO3/a-
HUIO U UCIIOJIb30BAHUIO BEICOKOTEMIIEPATYPHBIX CBEPXIIPO-
BO/JITHUKOB, KOTOPBIA COCTOSJ M3 ABYX 4acTei. IlepBasg —
paspaboTKa BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB
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C IIpUEMJIEMBIM JJII TEXHHUYECKOT'O HC-
II0JIb30BAHUA YPOBHEM XapaKTepH-
CTUK. BTopas mocBsdlleHa cO3JaHUIO
ycTpoicTB, pabGoTaroIUX C MCIOJIb30-
BaHHEM 2TOT0 CBEPXIIPOBOJSAIIETO Ma-
Tepuaja. B aTom nmpoekTe KypyaToBcKko-
My MHCTUTYTY IOpy4YeHa camMas CJIOM-
Hasg 4acTh — pa3paboTKa TeXHOJOTUN
U IIOBBIIIIEHHE TOKOHeCYIel CcIIoco6HO-
CTU 3TUX IPOBOJAHUKOB.

¥ Hac ycTaHaBIUBAETCHA JIMHUSA 10 U3-
TOTOBJIEHUIO CTOMETPOBBIX KYCKOB Ta-
KUX CBEpXIIPOBOJHHUKOB, U Iapall-
JIEIBHO MBI HCCJ€AyeM CBA3U COCTaBa
U CTPYKTYPHI CBEPXIIPOBOAAIIEN Kepa-
MUKU CO CBOUCTBAMHU C IIEJIBIO UX IOBBI-
meHudA. Teopusa U S9KCIIEPUMEHTEI I'OBO-
PAT 0 TOM, YTO TOKOHECYIIIYIO CIIOCO0-
HOCTB II0 CPABHEHHUIO C CETOAHAIIHUM
JHEM MOMKHO IIOJHSATH €Ile B YeTbIpe-
nATh pa3. M 3To MHOrojeTHAs Kpo-
NoTIMBasg 4yepHoBasA paboTa, KOTopas
JloJ:KHA yBeHYaThbedA ycnexoM. B Kypua-
TOBCKOM HHCTHUTYTE CO3/JaH MOIIHEH-
M He ToJabKO B Poccuu, HO U B MUpe
KOMIIJIEKC JIJIA MaTepruaIoBel4eCKUX UCCIeIOBaHUM, BKJIIO-
4yad CHUHXPOTPOHHBIM U HEHTPOHHBIM HCTOYHUKU, A 3TO
VHHUKaJIbHaA KOMOUHAIIUA.

BrIcokoTeMnepaTypHas CBEPXIPOBOAUMOCTE BOU/JIET B IIO-
BCEJHEBHYIO JKM3Hb ropas/io B 60JIblIeM MaciiTabe, 4eM oHa
BOIIUIA B UHAYCTPHUAIbHYI0 GU3UKY. BesycioBHO, 0HA IIpHU-
HeCeT PEBOJIIOIIMOHHBIE N3MEHEHUA B 3THUX 00JIACTAX, II0-
TOMY UYTO BBOJ] 9HEPTrUU B ropoja cefvyac 3aTpyAHEH U3-3a
JIOPOTOBU3HEI 3€MJIM, & MOKHO OyJIeT y3e depe3 MeHbIINe
KaHaJbl BBOJUTh GoJbllle sHepruu. defepaabHOR ceTeBol
KOMIIaHMeH cydacThueM HypdyaTOBCKOro MHCTUTYTa CeM-
Yyac HadalJl OCyHIeCTBIATbHCA HPOEKT JUHUU dJIEKTpPOIle-
penauyn anumHoM 2,5 kM gua Cankt-Ilerep6ypra. Ho msto
elle He npejes. Hampumep, ye cerogHsa Mbl IPOCYUTBIBA-
€M IPOKJIAJKY 3JeKTPOdHepreTudeckoro kabend us Poccuu
B AmoHwMIO 110 THY OKeaHa.

OpHa U3 OCHOBHBIX oco6eHHocTelt KypuaTos-
CKOT'0 MHCTUTYTa — BbICTPanuBaHUe Beel Iie-
MIOYKU: OT UJI€U JI0 IIPOMBIIIIJIEHHOT'O IIPO-
usBozactsa. Cerogna HUIL «KypuaTos-
CKMM MHCTUTYT» U T€HEPUPYeT UJEU,
U paspabaTeiBaeT TEXHOJOTUU Ma-
TepuasoB, U JejaeT NUJIOTHbIE 06-
pasusl. M 3To IpaBUIBHO, YTO B OA-
HOM ME€CT€ CKOHIIEHTPHPOBAH BeChb
KOMIIJIEKC — OT UJEeU /[0 MalluHEI.
Co6CTBEHHO, CBEPXIIPOBOAMMOCTD —
TO}¥e ApYaWIui IpuMep: ecau 661 pu-
3UKHW, TEXHOJOI'Y, MaTepHUaIOBEbl, KOH-
CTPYKTOPBI OyKBaJIbHO KaK/JbIll J€Hb
He B3aUMOJIeHiCTBOBaIN APYT C IPYIOoM Ha OJHOM
mromaake KypyaToBCKOro MHCTUTYTA, TO TAKUX yCIIe-
XOB JOCTHUYb ObLJIO ObI OYEHB CJIOKHO.

B Kypuamosckom 3ase ucnbimaHuli moKoHecywux a3nemeHmos ITER

B 2011 r. mo nnunuatuse M.B. KoBaisuyka u M.H. Ctpu-
xaHoBa ObllIa co3faHa Kadeapa IIPUKIaJHON CBEPXIIPOBO-
aumoctu B MOTH, u MHe IOpy4YUIN €€ BO3IVIaBUTh. B Ha-
cTosAIlee BpeMs HaIlM CHENUAJHUCThl YUTAIOT JIeKIUU
u B MU®U, u B KypuaTOBCKOM MHCTUTYTE, /i€ OTKPBIT QU-
JnmaJt o Kadeapel. CTyeHTHI NPOXOJAT 3[€Ch IPAKTHUKY,
¢dyHIaMeHTaIbHBIE UCCIIEJOBAHUSA U TEXHOJIOI'MU HOBBIX Ma-
TepHaJIoB UX OYEHb yBJIeKaloT. [locieHUE 1Ba Toa MBI IIpU-
HUMaeM aclIMPaHTOB, U K HaM II0IIaJaloT TOIBKO Te pebATa,
KOTOpPBIE TOTOBBI IOCBATUTE ce6: HHTEepeCHEeHIeMy Aery —
pas3paboTKe CBEPXIIPOBOJHUKOB U UX HCHOJb3oBaHuio. M

Becedoean Bukmop ®puomaH
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YHAAMEHTANDHASA

HayKa

Kypuamosckuil uHcmumym
80 8ce 8peMeHa 3a0asaJt

MOH hyHOAMEHMANIbHbIM
UCc1e008aHUAM KAK 8 Haulell
cmpate, max u 3a ee
npedesnamu. Ce200HA OH

He MOJIbKOo He cdaem c80uUX
no3uuyuil, Ho U 8blcmynaem
osuxcyuetl cunoil MHO2UX
MeNCOYHAPOOHbLX NPOEKMO8,
80NJIOWULASA 8 HU3HL UdeU

u meumst Meops Bacunvesuua
Kypuamosa. O npowiom,
Hacmosiulem u 6yoyuiem
@yHOAMeHMANbHOIL

HayKu pacckasvleaem,
yieH-koppecnoHoenm PAH
Anexkceil KopuleHUHHUKO8

Hauyaso

OcHOBHOH 3ajavyell opraHu3oBaHHON B 1943 r. JlaGopaTo-
puu Ne 2, craBiieit npeaTeyeit KypuaToBckoro 1ieHTpa, 66110
CO3JJaHUE ANEPHOr0 OpyKHsA. YTOOBI 9TO OCYIII€CTBUTD, TPe-
60BaJIOCh PEIINUTh 3aa9l HEMMOBEPHOU CJIOKHOCTHU, CO3-
JlaB C HyJIfl HOBYIO OTPacCJIb — aTOMHYI0. PEIIUTh TaKyIo 3a-
fady ycunusamu ogHoi JlJabopaTopuu N 2 6bIJI0O HEBO3MOMK-
HO, II0O3TOMY aTOMHBIM IIPOEKT pasBHUBaJIcA B MaclmITabax
BCEro rocyfapcTBa IMPHUOGIU3UTEIBHO IO CIeAyIoleil cxe-
Me. B JTa6opaTopuu Nt 2 IOABIIAIOCH HOBOE IIEPCIEKTHBHOE
HanpasjeHue. OHO BBIIENANIOCh KaK ¢puanall 1abopaTopun
B OTAEJIbHYIO OPraHU3aIUIo, KOTOpas B CIydae yCIEIIHOT O
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pasBUTHUA Yepe3 KaKoe-TO BpeMsA CTaHOBUJIACH CAMOCTOM-
TeJIbHOU (HayYHO-UCCIel0BaTeIbCKUM UHCTUTYTOM, QUIH-
aJioM, 1n6o npeanpuaTueM). Bckope nocie cosganus Jla6o-
paTtopuu Ne 2 6bL1 OTKPHIT ee ¢punanuan B Capose, KOTOPBIN

gepes3 HeKoTopoe BpeMsd cTall KoneTpykropckum 61opo Ne 11,
NpeBpaTUBIINMCH B ajJbHEHIIEM B ropoj Ap3amac-16, rae
6bl1a cocpeIoToYeHa BCA TEXHOJIOTUYeCKas MO II0 co3/1a-
HUIO AJI€PHBIX 60€IIPUIIACOB.

B xonne 1940-x rr. Uropep Kypuartos cospaeTr B Yensa-
GUHCKOI 06/1acTH TAK Ha3blBaeMble NPEANIPUATUA «A», «B»
u «B». [IpennpusaTrre «A» — 3TO IIPOMBIIIJIEHHBINA peakTop
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1A HapaboTKU OpyMKeHHOoro IIyToHUA, npeanpuatue «b»
3aHUMaJIOCh pa3/ieJIEeHUEM HU30TOIIOB, C TEM 4YTOOBI BBIJE-
IUTh HapaboTaHHBIN IUIYTOHUH, npennpusaTrue «B» — Me-
TaJULypryueil HOBOro 3JIeMEeHTa, IIPeskJe HUKOTJa Ha IIaHe-
Te He CyIeCTBOBaBIIero. OTU TPU 00'bEKTa B X0/i¢ Pa3BUTUA
IpeBpaTUJINCh B KOMOMHAT, KOTOPBIM OBLJI CHadaja B CUILY
CEeKpPeTHOCTHU NOMMEHOBAH Kak 817-1, a 3aTeM IOoJIy4YunJI Ha-
3BaHue <Masag».

ITo Takoi cxXxeMe IPOUCXOAUJIO pPa3BUTHE BCEH aTOM-
HOU oTpacau. [loMuMo pemnieHuUs BOEHHBIX 3agad Kyp-
94aTOB 3aHMMAaJICA W MUPHBIM MCIIOJb30BAaHUEM aToMa.
B 1954 r. BO6HUHCKE 10 THUITNATUBE U I10]T PYKOBOJICTBOM
1.B. KypuaToBa 6bli1a 3amyllleHa eppasg B MUpe aTOMHasd
9JIEKTPOCTAHIMA, HAYyYHBIM PYKOBOJAUTEIEM KOTOPOM CTal
JAmutpuii iBanosn4 BiroxuHIEB.

C camoro nHavana KypyaToB npuaaBajJ MCKJIIOYUTEIbHO
6onbiroe 3HaYeHUEe (PyHAAMEHTAJbHBIM HCCJIEAOBAHUAM.
A Hagau c pacckasa o 3anycke peaktopa «P-1», HO ofHOBpe-
MEHHO C PEaKTOPOM Ha TeEppUTOPUU KypdyaTOBCKOTO MHCTHU-
TyTa (Torga Jlabopartopuu Ne 2) cTpousicad HUKJIOTPOH, KO-
TOpPBII GBI IpeJHA3HAYEH MMEHHO JJid IpoBeAeHUd QyH-
JaMeHTaJbHBIX HUCCJIeJOBAHUMN, JUII M3YUYE€HUS AJIEPHBIX
peaxknuii. [Tocne 3amycka B 1947 1. Ha IUKJIOTPOHE HAYAJINCh
dyHAaMeHTaIbHBIE UCCAE0BAHUA. OTOT IIUKJIOTPOH CyIIle-
CTBYET JI0 CUX IIOP U ycIlelTHo paboTaeT. Koneuno, 3a Bce aTu
TOo/bI IIPOM30IILJIa OY€Hb CEPbe3HadA €ro MOJIePHIU3aNd, U Ce-
TOAHSA 9TO IPAaKTUYECKU HOBas yCTaHOBKA — €JUHCTBEH-
Has Ha IOCTCOBETCKOM IIPOCTPAHCTBE, KOTOpasA YCKOpAET
HMOHBI — OT IIPOTOHOB /IO CPETHUX AJED.

Eme o sanycka peaktopa «®-1» KypyaToB mpuHAI pe-
IIEHUEe O CO3/IJaHUHU YCKOPUTEJIbHOIO IIEHTPA, KOTOPBIU OB
GBI BCellesIo Halle/IeH Ha GyHAaMeHTaJIbHbIe HCC/IeJOBaHUA.
9TOT LHEHTP, KOTOPBIH U3 COOOpaKEeHUN CEKPETHOCTHU MOy~
4y Ha3BaHue d'UApoTexHUYecKasa JjabopaTopus», Ha4aau
co3aBaTh Kak ¢puiauas KypyaToBCKOro HHCTUTyTa BOIU-
34 nocejika Bonbmasa Bojra (9To MecTo, IJle COeIUHAITCA
Bonara u kanan MockBa — Bousra, HeiHe Kanaa uM. MOCKBBI).
Celfuac 3TO ME€CTO M3BECTHO Ha B€Cb MUP KaK HayKorpasj
Jy6Ha. 1 KypuaToB B 1946 r. IpUHUMAaET PeLIeHNEe O CTPOU-
TeJbCTBE TaM CUHXPOIIUKJIOTpOoHA 3Heprueit 480 MaB. Ycra-
HOBKa 6bLiIa 3alyllleHa, U 3To Obla aGCOJIOTHBIN MUPOBOU
pexopa. ITogo6nas ycranoBka B CoenuHenHbIX [1ITaTax B TO
BpeMs JaBaJjia 9Hepruio B 340 MaB. Ha cMHHXPOIIMKIOTPOHE
cpaay ke HadaJId BECTUCh PyHJAaMeHTaJIbHbIEe UCCJIeIoBa-
HUA. Bckope oH 6bLJI MOJIEPHU3UPOBAaH, 9HEPrus Gblja yBe-
au4geHa 10 680 MaB.

Ilocne 3amycka B 1947 r. nukaoTrpoHa BJlaGopaTopunu
Ne 2 KypuaToB pemiaeT co3faTh IIUKJIOTPOHBI B XapbKoO-
Be u'atruune. Cerogua B [laTunne pacnonaraercsa [TNUAD,
craBmHUM coctaBHOM yacTbo HUI[ «KypuyaToBCKUIT HH-
cTuUTyT. B 1nesom pasmax nHunuatus Kypuartosa B o6ia-
cTu PyHIaMEHTAJBHBIX MCCIEJOBAaHUU IO pU3UKe Apa
U 2JIEMEHTapHBIX YacTUI] GbLI COBEPIIEHHO KOJIOCCAJIb-
HBIM. B Toll ke camoll 'mapoTexHudeckod msaboparto-
pun okoJsio Bosnbmioil Bojaru HauynHaeTcd CTPOUTEIBCTBO
yckopuTesid y:xke Ha 10 'sB Ha ocHOBe COBEPILIEHHO HOBBIX
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uneti B.U. Bekciepa 06 aBTodasupoBke. OJHAKO U 3TO €IIe
He Bce. [lapaJjjieIbHO IPOBOJUTCA HECKOJBKO COBEIIaAHUM,
u KypyaToB NpuHHMAaET pEIIeHUEe O CTPOUTENbCTBE YCKO-
putenda Ha 70 I'sB. 9ToT yckopureb 6bL1 nocTpoeH B IIpo-
TBUHE 1 paboTaeT TaMm 10 cux nop. OH U IMOCIIY KU OCHOBON
co3aHua MHCTUTYTA PU3UKU BBICOKUX 9HEPIUH, HbIHE BXO-
pamero B HULL (KypyaToBCKUI UHCTUTYT». A IpEAIIIECTBEH-
HHUKOM 9TOI'0 YCKOPHUTENA CTall yCKopuTeb Ha 10 I'sB, mo-
cTpoeHHBIH B Jla6opaTopuu Ne 3, KoTopasa CerogHsa UMEHY-
ercs NHCTUTYTOM TE€OPETHUYECKON M 9KCIIepUMEHTaIbHOU
busuKU U Toke BXoauT B coctaB HUILL «KypuyaToOBCKUIT UH-
CTUTYT.

Tem BpeMmeHeM ['ugpoTexHudeckas saboparopus Ha Boab-
ol Bosre npuo6GpeTaeT HOBBIM CTATyC U Ha3blBaeTCA Te-
nepb MHcTUuTyTOM sAAnepHbIX npobiem AH CCCP. IlocteneH-
HO BOKPYT 9T0I 1abopaToOpHUU OABJIAIOTCA ApyTrue. OTKPBIB-
mui cioHTaHHoe aeneHue anep [LH. daepos, paboTaBmuii
Ha KypuyaToBCKOM IIMKJIOTPOHE, 3aMHTEPECOBAJICA CUHTE30M
TPaHCypPaHOBBIX 2JIEMEHTOB, CBEPXTsAkKENbIX AAep. KypuaTos
noaaep:xan uaero dueposa, U TOT epeesxkaeT Ha Boibmiyio
Bouary. B ganpHelIIeM [y HETro TaM co3jaeTcs jJabopaTo-
PH¥A AepHBIX peakui (cerogHsa oHa HOCUT nMsa dieposa),
u KypuyaToB oTaeT pacnopsKeHHe 0 CTPOUTEIbCTBE MPUH-
UIINAJIBHO HOBOM yCTAaHOBKU — MUMEHHO NOJ 3agaduu Pie-
poBa. 3To MUKIOTPOH Y-300, KOTOPHBIH, B OTIINYHE OT Ipe-
ABIIYINUX, YCKOPSET TAMXKeJIble HOHEBI. [locse Toro Kak Takon
YCKOpPUTEJBb ObIJ BBEJIEH B CTPOM, OTKPBIIUCH COBEPIIIEHHO
HOBBIE IEPCIIEKTUBHI B QyHAAaMEHTAJbHBIX UCCIEJOBAHUAX,
MOCKOJIBKY CTAJIO BO3MOYKHO U3y4aTh A/I€PHBIE PEAKIIUU yiKe
C yJacTHUeM THAKeIbIX HOHOB. [TapaebHO HA 3TOM ITUKJIO-
TPOHE IIPOUCXOJUT OTKPBITHE TPAHCYpPAHOBBIX 3JIEMEHTOB,
1 P1epoB CO CBOUMMU KOJIJIeraMU OTKpbIBaeT 102-i ajieMeHT
Tabaunel MedgeneeBa, 3atem 103-i1, 104-i1 u 105-11. Ceroza-
Hf 5TO HaIlpaBJIEeHUE OYEHb IIJIOAOTBOPHO IIPOIOJIKAET CBOE
passButue B JlyoHe, u pykoBoauT um IOpuii llonrakosuu Ora-
HecAH, yyeHUK PuepoBa. HenaBHO qyGHUHIIBEI A0OpaInch
yaxe o 118-ro aneMeHTa U 10 «OCTPOBA CTAOMIIBHOCTIY.

BorT eme oguH ApKUil IpUMep pa3BUTHUA PyHIaMeHTab-
HBIX HCCJIeIOBAHUN B cTpaHe. BayTpu JlaGopaTtopunu Ne 2
BBIJIEJISI€TCA I'PyIIla OYeHb TAJAHTIUBBIX (PU3UKOB, KOTO-
pyto BoariaBui [epin UnikoBuda Byakep. ITos:xke ero ga6opa-
TopusA nepememniaercss B HoBocubupck, rae crpourcss Aka-
JIEMTOPO/IOK, U B laJIbHENIIIEM BbIpacTaeT B HbIHEITHU Y VH-
CTUTYT AAepHoN pusnuku Cubupckoro oraesenusa PAH. 9tor
UHCTHUTYT, HOCAIIUH Tenepb UMA Byikepa, — MUPOBOM JIU-
Jiep 110 CO3JJaHUI0 YCKOPUTEJIbHON TeXHUKU. VIMEHHO 3/ech
6bLTH pa3paboTaHbl IPUHIIUIIEI U CO3/IaHa caMa KOHIIEIITUA
KOJIJIafiIepOB — KOI/la CTAaJKUBAIOTCA YaCTHUILBI, JIETAIINE

HaBCTpeYy ApYyT ApPYTY.

KypuaTtoB 6blyI IIpefaH ujaee, 9To pyHAAMEHTAJIbHBIE HC-
CJIeIOBAHUS MOKHO BECTH caMbIM 9 (EKTUBHBIM CIIOCO60M
B paMKax MeXJyHapOoAHOI'0 COTPYAHUYECTBA, Korja obbe-
JUHAIOTCSA YCUIHSA JIYYIIUX YIeHBbIX BCETO MUPA, YTOOBI CO-
BEPIIUTH TO, YTO PaHBIIEe HUKOMY HUKOI/IA HE y/1aBaJoCh.
EMy, X0Tb 1 He 6€3 TpyZa, yAAJI0Ch YO JUTh B 9TOM PYKOBO/I-
cTBO cTpaHHBI. B 1956 r. KypuaToB nnpues:xaeT B AHITIUIO, I/ie
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[a308ble pesepsyapsi 8 UHPpacmpykmype Kypyamoeckozo uHcmumyma

pacckaseiBaeT 06 aToMHOU aHepreTuke B CopeTckoM Corose
U 0 TeX UCCJIeJJOBAHUAX, KOTOPHBIE IIpek/ie ObIIN a6COTI0OTHO
3aceKpedeHbl, — 00 yIIpaBJ/IAEMOM TEPMOAJEPHOM CUHTESE.
OH npeajaraeT y4eHbIM BCETO MUpa O0beAUHUTH yCUINA,
MOCKOJIBKY BUJIUT B 9TOM HallpaBJIeHUM Oy 1YW NUICTOUYHUK
JIeIIeBON U NIpaKTUYeCKU 6e3rpaHNYHON 9HEPTrUHU JJId BCe-
ro dyejoBedyecTBa. CerogHsa Mbl 3HAEM, UTO T€ IIEPBBIE UJEU
KypuaToBa nonay4miu passuTue. B 4acTHOCTH, COBMECTHBI-
MU CHJIaMU BCEX pa3BUTHIX CTPaH, B ToM 4yucJje Poccun, co-
opyskaeTrcd TepMoaepHbIN peakTop ITER Bo @paHIInm.

B 1954 r. 3ammaiHbIe CTPaHBI CO3JaI0T BOIM3U MK eHeBbI eB-
poIle¥icKUY EeHTP AZepHBIX UccaenoBaHuil — CERN. CoBeT-
ckuii Colo3 BBICTYIIAET C IPEAJIOKEHUEM 06 yYaCTHUU B 9TOU
MeXyHapOAHONM HAyYHOM OopraHU3anuu, OJHAKO HOJIUTHU-
Yeckas 06CTaHOBKA TOr/la ObljIa CJI0MHOM, II03TOMY IIPEJIOo-
$KEHHE COBETCKOI'0 IIPaBUTENIbCTBA, IPO3BYyYaBllIee 110 UHU-
nuatuse KypuaToBa, 3anaJHbIMU CTPAaHAMU He IPUHUMA-
erca. Ho KypuaToB He onmyckaeT pyku, u B 1956 r. B6113u
Boubiioil Bosirn Ha ocHOBe IepBOHAYAJIBHON ['HApOTEXHU-
4ecKol J1abopaTopuy, BBIPOCIIEH 3aTeM B TUIaHTCKUN MH-
CTUTYT, co3faerca OGBEIMHEHHBIM HHCTUTYT SAAEPHBIX
uccnegopanuil (OMAM). OTo MexayHapogHasA opraHu3a-
s, KoTopas M3HadaJlbHO, C MOMEHTA CO3/laHUsA, IpeJHa-
3Hayajack Aad GyHAaMeHTaIbHBIX UCCAeJ0BAHUMN 110 Pu-
3UKe fJlpa U 2JIEMEHTAPHBIX YacTUIl U Obljla OTKPBITA JJIA
y4JacTud HMHOCTPAaHHBIX YUY€HBIX H3JII00bIX cTpaH. Ilo-
HATHO, YTO OCHOBHOM BeC TaM MMeJH cTpaHbl BocTo4yHO-
ro 6J0Ka, HO, TEM He MeHee, caMble BBIJAIOIIHECS 3alaj-
HBIE yUeHbIe CUCTeMaTHYeCKHU IIpue3kau B Jly6Hy. -Takum
06pa3oM yCTaHaBJIMBAJIMUCh HAy YHbIE M€K /yHAPOHbIE KOH-
TaKThI, KOTOPBIE 3aT€M YKPEIUIAIUCH, 1 B KOHEYHOM UTOre
uaeu KypuaroBa 06 MHTepHAIlMOHAIN3AllUMU U IJ1o6aau3a-
nuu GyHJaMeHTaIbHBIX UCCJIEJOBAHUM CTAIU 06K 1aTh.
Kak onHy 13 BeX Ha 9TOM IIy TA MOMHO BCIIOMHHUTb CO3JJaHHE
B 1957 r. Me1yHapOAHOI0 areHTCTBA 10 AaTOMHOM 9HEPIrUuu
(MATAT?9).
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Teneps TOrOBOPUM O CETOAHAIIHEM IIO-
JIOKEHUU Jed ¢ GyHJaMeHTAJIbHBIMU
HCCJIeIOBAHUAMU, KOTOpbIe BefeT Kyp-
YaTOBCKUM HHCTUTYT. HauHy conu-
caHUsA paboT, KOTOpbIe HAIl MHCTUTYT
ocymecTtBigeT B CERN. Cerogasa CERN
npuBJIeKaeT Kk ce6e BHUMaHue (PU3UKOB
BCEro MHpa B CBA3U € TEM, YTO TaM pac-
noJI0eH BoabIIol agpoOHHBIN KOJLIaN-
nep (BAK), kKoTopslil naeT camble 60JIb-
IIye SHEePruu dYacTUI] B MUpe (ecTe-
CTBEHHO, U3 YHCJIa PYKOTBOPHBIX). Korpa
BAK BpIliieT Ha CBOM 3alJIaHUPOBAH-
HBIN PEKUM, OH JaCT CTOJIKHOBEHHUE IIPO-
TOHOB C CyMMapHOU sHepruei 14 TaB.
Taxk:xe Ha BoJbIIIOM aJJpOHHOM KOJLJIaM-
Jepe BeAyTcCA MCCJIeJOBAHUA CTOJIKHO-
BEHUH fAJep CBUHIA, 3/lech OyAeT Ao-
cTurHyTta sHeprusa B5,5TsB Bcucre-
Me IIEHTPa Macc JIByX HYKJIOHOB U3 IByX
cTaJKuBamwInuxca aaep. YacTunsl c Ta-
KHUMHU OOJIBIIIMMU SHEPTUAMU YCKOPAIOTCA B KOJIBIIEBOM TOH-
HeJie, KOTOPBIA HaxXoAuTCs Ha IybuHe B cpegHem 100 M; 1re-
PUMETP 3TOro TOHHENIA — 27 KM, PACIIOJIOMKEH OH IO/ TepPHU-
TOopHel AByX rocynapcTB — LlIBefinapuu u @ paHIiuu.

JIJI1 TOro 4TOo6hl Pa3roHATh YaCTHUIIBI IO TAKUX 9HEPrui
¥ 3aKPYYHBATh UX B KOJIBIEBYIO TPACKTOPUIO, UCIOIb3YIOT-
csA CBEPXIIPOBOJAIINE MAarHUTBI, KOTOPBIE OXJIAKAAI0TCA
10 TeMiepatypsl 1,7° K. YacTUIbI yCKOPAIOTCA B 9TOM KOJIb-
e B ABYX HaIpaBJIEHUAX: OJHU JIETAT I10 Y4aCOBOU CTpeJ-
Ke, Ipyrue — IPOTHUB, IPUYEM YCKOPAITCA OHHU CIyCTKa-
MU, TaK Ha3blBA€MBIMU 6aHYAMU, U B YETBIPEX MECTaX 3TU
JleTAlde ApyTr HaBCTpPeudy APYyry GaHYM CTaJKUBAIOTCH.
B MecTax CTOITKHOBEHHUN PacHoI0KEHBI YeThIpE IeTEKTOpPa,
npeJcTaBJIAIIINEe COG0M TUTAHTCKHUE COOPYKEHUA pa3Me-
POM C MHOTO3TAKHBIN IOM U BRJIIOYAIOIINE B ce0s MHOMKe-
CTBO IIOJICUCTEM.

IlepBBIil CylIepAEeTEKTOP, BEJIMUYNHON C MATUITAMKKY, Ha-
3piBaeTca CMS (Compact Muon Solenoid — «KOMIIAKTHBIN
MIOOHHBIN cojieHou/ »). OH IpU3BaH 0GHAPYHUTH HOBBIE Ya-
CTUIIBI M OTKPBITh JBEPh B HOBYIO pu3uky. IlepBasa 3agaya,
KoTopas crosia nepes CMS, — nouck 6o3oHa Xurrca, 4a-
CTULBI, OTBETCTBEHHON 3a CIOHTAHHOE HapylIeHUEe dJIEK-
Tpocyaboil CHMMETPHUH, IPOABJIAIONIEeCA B TOM, YTO Iepe-
HOCYHMKU 3JIEKTPOMAarHUTHOIO B3aUMOAEUCTBUA, (POTOHHI,
MMEIOT HYJIEBYIO MaccCy, a IEPEeHOCYUKH cjaboro B3anMO-
nevictBus, W- u Z-6030HbI, HA060POT, UMEIOT GOJIBIIIYIO Mac-
cy. llotnanackuit ¢pusuk ITutep XUrrc NpeanogoXu, 4TO
Ha caMOM /ieJIe Macca y YacTHUIl NOABJISAEeTCA KaK JUHAMU-
gecku# apderT biarogapd UX B3aUMOAEHCTBUIO C HEKUM
0COGBIM CKAJAPHBIM IIOJIeM. Ay KaKJOro II0Js eCTh CBOU
MEePEeHOCYUK, U IIePEHOCUYMKOM 3TOro HOBOI'O IIpeJIlojara-
€MOr'0 MOJIfI, 0 KOTOPOM TOBOPHUT XHITC, JOJIKHA OBITH TH-
oTeTUYecKas 4acTHUIA, KoTopasd M Ha3blBaeTCcs 6030HOM
Xwurrca. TakuM o6pasom, 6030H Xurrca numeeT GpyHIaMeH-
TajJbHOE 3HAYeHUe /I caMbIX ocHOB CTaHJapTHOU Moe-
U (TEOPHUH, ONUCHIBAIOIIEN 3JIeMeHTAapHbIE YaCTUIBI U UX
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B3aMMOJIEHICTBUE), IIOCKOJIBbKY OH OTBeYaeT 3a II0ABJICHUE
Mmaccel yactul. Kak 6b110 06 bsiBiieHo JJeTom 2012 1., B CERN
NPOBOAUINCH KCIIEPUMEHTHI Ha JBYX ycTaHOBKax (ogHa
u3 HuUx — CMS, apyras — ATLAS), rie GbLaU I10JIy YeHbI B3a-
UMocorJIacyoliueca pe3yJbTaThl 110 HaOII0eHUI0 YaCTUIHI,
O4YeHb IT0X03Kel Ha 6030H Xurrca.

ATLAS (A Toroidal LHC ApparatuS — «ropouAaabHBIN all-
napat BAK») — BTopoii cyniepAie TeKTop, elle GOJIBIIEro pas-
mepa, yeM CMS. OTo AeTEeKTOp APYToro TUNa, OH UCHOJIb3yeT
JApyTue IPUHIUIIBLI, HO PeIIaeT B TOYHOCTH T€ e caMble 3a-
aadu, 9Tto u CMS. Takoe 1y61upoBaHUe CBA3aHO C TEM, YTO
ecu Ha BoiblioM agpoHHOM KoJlaaiepe 4To-To 6yJIeT OT-
KPBITO, IPOBEPUTE 3TOT pe3yabTaT Gy/eT Herje, KpoMe Kak
Ha 9TOM e Kojaaijepe. [ToaToMy ABE 0OJlMHAKOBBIE KOJIJIaA-
6opanuu paboTarT HE3ABUCHUMO APYT OT ApyTra Ha/l OMHUMH
U TE€MHU e IIpobiieMaMU.

Tperuii cynepgerekTop BAK nassiBaeTrca LHCbhb. LHC —
9T0 aHIVIMHCcKasa a6bpeBruaTypa Ha3BaHUA «BoJbIION aJIpOH-
HBIU KoJLIataep» (Large Hadron Collider), a b— 3To b-KBapkK.
Ha ycranoBke LHCb 6y1y T IPpOBOJUTBHCA UCCJIEIOBAHUA, KO-
TOpBI€ TIOCBAIIEHBI OJTHOMY M3 CAMBIX MHTEPECHBIX U OCHO-
BOIIOJIaraloliuX BOIPOCOB: IodyeMy Hama BcelleHHada cy-
IIeCTBYeT TaK, KaK OHa CyIIeCTBYET, II0YEMY OHA COCTOUT
u3 BemecTBa? [Ipu BoJbioM B3peIBe Gb1JI0 06pa30BaHO O U-
HAKOBO€ KOJIMYEeCTBO MaTE€PUU U aHTUMATEPUH, OJJHAKO Cce-
roaHsa BeelleHHAA COCTOMT U3 BENIECTBA, T.€. IPOM30I1lJIa aH-
HUTUJIAINUASA BellleCTBa U aHTUBEIECTBA, HO IOYEMY-TO Be-
IecTBa IpU 3TOM OCTaJIoch Goiblle. HadyecTBEHHO OTBET
Ha BOIIPOC (I0YeMY TaK IIPOMCXOAUT?» OBbLI JaH aKaJeMUKOM
A.J1. CaxapoBBbIM, HO KOJIMYECTBEHHO MBI JI0 CUX IIOP MHOTOI'O
He IIOHUMAaeM, U UCCJIeIoBaHUsA Ha ycTaHoBKe LHCb moMmoryT
ry6:e pasobpaThCs ¢ 3TOM IPOoOIEeMO.

YerBepThii cymepaerekTop BAK HaswiBaeTrca ALICE
(A Large Ion Collider Experiment — «G0JIBIIION 9KCIIEPUMEHT
10 CTOJIKHOBEHHUIO HMOHOB»). 9TOT 3JKC-
NepUMEHT HalleJeH Ha HUccjefoBa-
HHE CBOUCTB HOBOT'O COCTOSIHUSA Bellle-
CTBa — KBapK-IJIIOOHHOW MaTepuw,
B BU/JIe KOTopoil BcesleHHadA cymiecTBo-
BaJla B IIEpPBBIE JAECATKU MUKDPOCEKYH]I
nocJje Bospiioro B3peiBa. 9Ta MaTepus
6ynet «cdoTorpadpupoBaHa» C IOMOIIBIO
HaIllMX JIETEKTOPOB, U U3 CIIEKTPA OIlpe-
JleJieHa ee TeMInepaTtypa. Croco6 uayde-
HHUSA KBapK-TJIOOHHONM MaTepUHU IIyTeM
perucTpanyuyu NnpsaMbIX (HOTOHOB OBII
npejiioxkes ¢usukamu KypuaToBcKo-
ro MHCTUTYTA U IOJJEPHKAH MUPOBOM
MeK/AyHapoJHOU Kosstabopauei.

B mesoM MBI CAaMBIM HENOCPEICTBEH-
HBIM 00pa3oM y4YacTBYe€M B 9KCIIEpPHU-
MmeHTe ALICE, cTOAIU Yy €ro MCTOKOB,
a B TPU APYyTUX 9KcrnepuMmeHta — CMS,
ATLAS u LHCb —
HBl COTPYAHUKH HHCTUTYTOB, KOTO-
pble HegaBHO NpuMKHyaIu Kk HULL Kyp-
49aTOBCKUN MHCTUTYT»: UTID, NDBI,
MMUAD. 1 B paborax, rae o6baBIdgeTCA

AKTHUBHO BOBJIEYE-
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06 0OHAPYKEHUU YaCTHUILBI, II0X0Kel Ha 6030H XUITCA, eCTh
COaBTOPHI U3 T€X UHCTUTYTOB, KOTOPBIE CETOJHS COCTaBIJIA-
1oT HULL «KypuaToBCKUIl MHCTUTYT». [IoMHUMO 3TOrO y Hac
€CTBh I0Ipa3/ieIeHUsA, KOTOPbIe 3aHUMAIOTCS U3y YeHUEM K-
30THUKU — AAEpP C U36bITKOM HEHTPOHOB UJIM IPOTOHOB, 06-
JIalaloIUX COBEPIIEHHO YIUBUTEIbHBIMU CBOUCTBAMU. K-
30THYECKHE Apa 3aCTaBJIAIOT HAC IepecMaTpUBaTh TPaau-
IIUOHHYIO AJIEPHYI0 GUUKY, I03TOMY (PU3NKA S9K30THIECKUX
AJIEp cTajla CETOJHS MarucTpaJIbHbBIM HallpaBjleHUueM Gu-
3UKU aTOMHOTO sAfpa. OTaes peIaTUBUCTCKOMN saepHON Gpu-
3UKM 3aHUMAaeTCA U3yUeHUEM KBapK-TJIIOOHHON MaTepHU.
K apepHO! pr3nKe oOpraHUYeCcKU IPUMbBIKAeT PU3NKa HEM-
TPOHHAad, I/le Hallla POJIb Ha MeK/yHapoJHOH apeHe o4eHb
3ameTHa. KpoMe Toro, y Hac ecTb noJpas/ejaeHnusd, 3aHUMa-
rorueca GU3NKONM HEUTpuHO. B obiracTu aToMHOM QU3NKHN
NPOBOAATCA HUCCIEJOBAHUA IPUPOJIBI XMMHUYECKOU CBA3U
2JIeMeHTOB. B o61acTi paJgualilMOHHOT0 MaTeprualoBeIeHUA
BeayTca (QyHAaMeHTabHbIE HCCJIeTOBaHUA (PU3NYECKUX
MeXaHU3MOB paINallMOHHON CTOMKOCTU MaTepuaioB. PyH-
JaMeHTaJIbHbIE€ UCCJIEI0BAHUA B 0671aCcTU GUUKU MJIa3MBbl
HalleJeHbl Ha U3y YeHUe NOBEIeHUA, JTUHAMUKU U yCTONIU-
BOCTH IIa3MBbl, Ha pelleHue GyHJaMeHTaabHBIX IPo6iieM
TUJPOJUHAMUKN. S3HAYUTEIbHEBI yCIIEXH B 06J1acTU GU3UKUA
KOH/IEHCHPOBaHHOro cocrogHud. Takum obpasom, pyHAa-
MeHTaJIbHad Hayka B KypuyaToBCKOM MHCTUTYT€ IIPOCTUPA-
eTcsA B O'POMHOM JlMalla3oHe — OT peMTOoMHUpa 0 aTOMHOU
busuky, fanee — 10 GU3NKU TBEPIOro Tesa U 10 acTpodu-
3UKU. U B KaKA0H 13 3TUX obracTel HAIllu YIeHbIEe U3BECT-
HBI Ha BECb MUP U UTPAIOT ONPEEISIONIYI0 POJIb BO MHOTUX
HaIlpaBJIEHUAX HCCJIeIOBAaHU. |

Becedoeasn Bukmop ®puomax

Sn1emeHmM HaKoNUMe/1bHO20 KO/bUd Kyp4amoecKozo CUHXpOMPOHA
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JHEPIETUKA

Kaxosbl nepcnekmugst mepmosidepHoll IHepeemuKuU U HACKOJIbKO
Hyxc0aemcs 8 Heil uesio8euecmao, ko20a 6yodem nocmpoeH mepmosi0epHblil
peaxmop U nosi8UMCS JIU y uesiogedecmaed HaKoHely HeUCCAKaemblil
ucmouHuk aHepauu? O6 3MoM u MHO20M Opy20M pacckasvleaem
HauaabHUK 1abopamopuu Gu3uku HepagHo8ecHoll niasmsl MHcmumyma
¢usuku mokamakos HUI[ «Kypuamosckuil uHcmumyms
dokmop pusuxko-mamemamuueckux Hayk Buxkmop UnveucoHuc

€aKIud TEPMOSAZEPHOr0 CUHTE3a — OCHOBHOM HC-

TOYHUK aHeprumu ConHIa, rAe NojJo6HbIe peaKIuu

NpoOTEKaT IIpu Temuepatype okoso 20 muan °C.

Cama TepMosiiepHasa peakuus 3aKJII09aeTCA B CJIU-
SHUU AJIEP U30TOIIOB BOJIOpPoJa — el Tepud U Tputusa. Cmech
9TUX ABYX 9JIEMEHTOB IIPU CUJIbHOM HarpeBse IIpeBpaliaeTcsa
B IIOJIHOCTBIO NOHU30BAHHYIO I1JIa3My, COCTOSAILYIO U3 3JIeK-
TPOHOB U AJep e Tepusa u TpUTUA. B pe3yabTaTe TaKUX pe-
aKIU BBIJIEIAeTCA OTPOMHOE KOJIMYEeCTBO 9HEPTUU.

Aeno cayvan

VcTopua pa3BUTHA YIIPABJIAEMOI'0 TEPMOSAIEPHOTO CHHTE3a
(¥YTC) B Poccuu u B CCCP Hauanacsk... ciaydaino. B 1950 r.
cepxaHT CoBeTckoit Apmun Oser JIaBpeHThEB HaIpaBUJI
B llenTpanbHeiii komuteT BKII(6) nmuceMo, copep:kaliee
NpeAIoKEHHE II0 JIEKTPOCTATUIECKOMY YAEPHKAHUIO AIep
neritepus cheprUUYEeCKUMH CETKAMU I0J OTPHUIATE]bHBIM
¥ IIOJIOKUTEJIbHBIM ITIOTeHIIMaI0M. MOXKHO cKa3aTh, IUCbMO
JlaBpeHTBheBa MOCIYKNUIO KATAIN3aTOPOM POKAECHUSA COBET-
CKOI IIpOrpaMMBbl UCCJIEJOBAHUMN 110 yIIPABJISIEMOMY TE€PMOS-
JIepHOMY CUHTe3y. XOTs HeIOCTAaTKH €ro IIPeJIoKeHN ObLIN
oueBuHBI, 11.E. Tamm n A.Jl. CaxapoB Hadaju C 9HTy3Ua3-
MOM pa3BUBaTh U/IEI0 U BCKOPE ITOHSAJIN, YTO MOKHO CO3/1aTh
NPUHITUIINAJIBHO HOBOE YCTPOUCTBO — MArHUTHBINA TEPMO-
SAIEPHBIM peakTop. B KadyecTBe ero OCHOBBI YYE€HBIMU ObLIa
IpeJJIoKeHa KOHIIENIIINA 3aMKHY TOM MAarHUTHOM JIOBYIIIKY,
BIIOCJIEACTBUHY NTosyuuBHIied HadBaHue «TOKAMAK» (TOpo-
npanbHass KAmepa ¢ MArautHeIMU KaTymkamu), cTaBiiee
Me K yHapOJHBIM HEOJOTU3MOM.

5 Mmasa 1951 r. Beiio [loctanoBiaenue CoBeta MUHUCTPOB
CCCP, nosoxkuBIIee HauajIo IEPBOM B MUPE rocy1apCTBEH-
HOH IIporpaMMe Te€PMOSIePHBIX UCCIIEI0BAHUU IO TUYHBIM
pykoBonctBoM M.B. KypuaroBa. [lociaeayromiye oTe4eCcTBEH-
HbI€ JOCTUKEHUS B 06/1aCTH YIIPABJISAEMOI'0 TEPMOSAAEPHOI'0O
cuHTe3sa (YTC) cBA3aHBI c UMEHAMU APYTUX BEJIUKUX Kypda-
ToBLeB — JI.A. ApnumoBu4a, M.A. Jleontosu4a, E.I1. Beu-
xoBa, B.B. Kagomniesa, B./l. [lla¢ppaHoBa.

IlepBbI mpoo6pa3d Tokamaka TMII— Top ¢ MarHurt-
HBIM II0JIeM — ObLJI co3aH B 1955 r. A yiKe HACTOAIIUN —
u3 Hep:kaBewled ctaau — Tokamak T-1 6v11 paspaboraH
B 1958 r. moz1 pyKOBOACTBOM HamIuXx yueHbIX H.A. ABJIMHCKO-
rou MU.H. l'osioBuHa.
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Anodeo3oM HayaJIbHOM CTAaJAUU Pa3BUTHUA TOKAMaKOB
cTajlu pe3yabTaThl UCCIEJOBAHUM, ITOJIyYeHHBIE HA Kyp4da-
TOBCKOM ToKaMake T-3: yIMBUTEIbHO BbICOKAsA II0 TEM Bpe-
MeHaM TeMIepaTypa 3JeKTPOHOB — Ha ypoBHe 1 k3B, uTo
cocraBiaseT 6oJiee 10 MytH °C — U OTHOCUTEJILHO JJINTEIbHOE
BpeMsd yAep:KaHUA IJ1a3Mbl, 3HAYUTEIbHO IPEBOCXOAUBIIINAE
3HAUYeHUdA d3TUX IapaMeTpOB, JOCTUTHYThIE HA JPYTUX Mar-
HUTHBIX JIOBYIIIKaX.

B nepsoit mosioBuHE 1950-X IT. TOJ0GHBIE MCCIIEOBAHUS
Pas3BHUBaJINCh KaK CEKpPeTHBIE BO BceX cTpaHax. Ho B 1956 1.
no nHunuatuse M.B. KypuaTtoBa 6GblJIO IPUHATO peEIIeHUe
9TH paboThl pacceKpeTUTh. OH IepBbIN MIOHAJ, YTO HCCIIe-
JI0OBAaHHUA TAKOro Macmiraba ogHON CTpaHe He IO/ CUIY: OHA
O4YeHb HAayKOEMKUe, JOPOrue, I UX Pa3BUTHUSA TPeOyIoTCA
orpoMHBbIe KOJUIEKTUBBI. C 1956 r. my6IuKaImuu 0 TepMOs-
JIEPHBIX HCCIEJOBAHUAX OBLIN OTKPBITHI, MEXKYHAPOAHOE
COTPYAHUYECTBO B 3TOU 00JIACTU CTAJIO peaJbHOCTHIO. Ha-
YaJioch «IIIeCTBHE» TOKAMaKOB IO BceMy Mupy — oT CIIA
o EBponel u fimonnun. Becero B Mupe 6b1JIO COOPYyKEHO 60-
Jiee COTHHU YCTAaHOBOK TUIIA TOKAMaK. 9TO yCTPONUCTBO CTAJIO
TJIaBHBIM B HCCJIEIOBAHUAX BEICOKOTEMIIEPATY PHOH IJIa3MBbl
BO BCEX TEPMOAEPHBIX JIa60paTOPHUAX MHUPA.

B nHamreli crpaHe, B KypyaToBCKOM MHCTUTYTe, ObLIa CO3-
naHa ycraHoBka T-10, kotopas B 1970-e rr. 6bl1a caMoi
KpyInHOH B Mupe. B 1979 1. y Hac noasuiack ycTaHoOBKa T-7 —
HepBBI CBEPXIIPOBONAINNNA TOKAMaK C CHCTEMOW HEHWH-
JYKIIMOHHOTO MOJJiIep:kaHusa Toka. YcraHoBKa T-10 ycrermI-
HO paboTtaeT 10 cux nop. Ee ommyuTeapHON 4epToi Obliaa
¥ ocTaeTcd OpraHMU3aIUs MOIIHOrO Harpesa 3JIEKTPOHHOTrO
KOMIIOHEHTA IIJIa3MBbI C IIOMOIIBIO CBEPXBBICOKOYACTOTHBIX
9JIEKTPOMATrHUTHBIX BOJIH. ¥ Hac O6bLIM U306PETEHBI CIIEIU-
aJIbHbIE IPUGOPBI — 'MPOTPOHBI, C IIOMOIIBIO KOTOPBIX U ya-
JIOCh IOCTUYBb TeMIlepaTypbl Ha ypoBHe 100 MutH °C. 9To Toxe
cTaJIo MUPOBBIM pexopoM. M, HakoHen, B 1988 r. 6bL1 3a-
NyILIeH CBEPXIIPOBOAAIIUN ToKkaMak T-15 — yie Ha HOBOM
IIePEeIOBOM CBEPXITPOBOJHUKE U3 CIIJIaBa HUOOUS U OJIOBA.
B 1990-€ rr. 6bLI0 9KCIEPUMEHTAJIBHO OTKPBITO SBJIEHUE
VIIYYIIEHHOTO yep:KaHUsa caMOOPraHU3YoIeHcs IIa3MBbl,
KOTOPOE C eI1ie 60IbIITNM OCHOBAHNUEM IT03BOJINJIO PACCUYUTHI-
BaTh Ha IIePeX0/] K TEPMOSIePHBIM IapaMeTpaM.

ITER— 3TO HEIIPOCTO KooIepalusd Y4YE€HBIX pPas3HBbIX
cTpaH, a Iar BOepeJ Bcel Hamlel nusuandanuu. Hukorga
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JHEPTETUKA

ITobouHbLM NPoJyKMoOM
mMepmMosI0ePHbLX UCCe008aHULL
CcMaJu MHO20UUCIEHHbLe
NJIa3MeHHble MeXHON02UU, KOMOopble
Yoe HAUWU c80e NPUMeHeHUe

8 NPOMbLULJIEHHOCMU. DO MOUHBLE
2eHepamopbl 3J1eKMpOMA2HUMHO20
U3JLyUeHUSl, PA3JUUHbLE
NJIa3MOMpPOHbL, NPUMEHAOUUECS
01 pa3Hoobpa3HbLX
mexHoJI02UHecKUX Ueiell

€IIle YeJJ0BEYEeCTBO HEe CTPOMNJIO yCTAHOBOK TAKOTO BhICOYAN-
IIIET0 YPOBHS CJIOKHOCTH C TAKUM 06'beéMOM (PMHAHCOBBIX 3a-
TpaT. ATO TUraHT BbIcOTOM okoso 30 M, BecAui 23 TrIC. T,
c o6 beMoM 11a3Mbl 840 Ky6. M. 1 camoe rimaBHoe: 150 miH °C
B HEIIPEPBIBHOM peskuMe ropeHuA. Oco60 X049y NOTIEPKHY Th
3acayry B co3paHuM ITER Hamiell cTpaHBI. B ero ocHoBe —
TOT caMbI¥ TOKaMakK, MJed KOTOPOro ObLIa IPe/JIOKeHa
U BOILJIOIIIEHA BIIepBble B MUpe B KypyaTOBCKOM MHCTHUTY-
Te. lgeda co3jaHnA MeK/ Iy HapOJHOT O 9KCIIEPUMEHTAJIbHOT 0
TepMosaaepHoro peaktopa ITER 6bly1a BBIIBUHYTA IIPE3U/ICH-
ToMm HUIL «KypuyaToBCcKMI HHCTUTYT» akageMukom E.I1. Be-
nuxoBbIM emnie B 1980-e rr. C 1988 r. kounenuus ITER pas-
BHUBaJIACh B COAPYKECTBE YeThIpeX y4yacTHUKOB — Poccuu,
CILLIA, EBpocoro3a, Anonuu. Ceifuac B IPOEKTE yYACTBYIOT
YK€ CeMb CTPaH — K IIEPBBIM yYaCTHUKAM ITPUCOEIMHUINCH
KHP, IOxnasa Kopea u aausa. Kaxaasa 13 MHOTOYMCIIEHHBIX

Tokamak T-3
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cUCTeM YCTAaHOBKM HEIOBTOpMMaA II0 MacuITabaM MU CJIOK-
HOCTHU IIPOM3BOJICTBA. AHAJjOra TAKOT0 MPOEKTa JI0 CUX II0p
B HAQy9YHOM MUpe He 6b1710. [IpOrHO3UpyeMBbIil CPOK CIIYHOBI
ITER— 25 nert. [IpeanonaraeTrcs, 4TO 3a 3TO BpeMs BCe 3Ha-
HUsA, KOTOPbl€ MBI INTAHUPYEM OT HETO IOJIy4YUTh, GyyT oC-
BOEHBI yYEHBIMHU, U JlajIbIlle JM60 COCTOMTCA IIEPEXo]] K Ma-
IIMHE CJeAYOIIEro NokojaeHud (Hanpumep, DEMO), 1160 1o-
SABUTCSA YTO-TO IPUHIIUIINAIBHO HOBOE.

Byaydymn mnonHONpaBHBIM y4YacTHHUKOM IIpoekTa, Poc-
cua BHOCUT 9% cTouMocTHu coopysxeHusa ITER B BUAE BbI-
COKOTEXHOJIOTUYHOI0 yHHUKaJIbHOTO o6opyaoBaHudA. [lasa
BBIIIOJTHEHUA 06s13aTenbcTB PP B paMKax IpoekTa 3ajen-
CTBOBaHO 0K0J10 30 Hay YHBIX U IIPOU3BO/ICTBEHHBIX OPraHU-
3anuil. KypyaToBCKUII MHCTUTYT B 3HAUYUTEJIbHOMN CTEIIEHU
KOOPAWHUPYET UX JI€ATEJbHOCTh B 9TOM I'DAH/IMO3HOM Me-
rampoekTe. 9To KacaeTcsa U pa3paboTKU MarHUTHOU cucTe-
MBI, PEBOJIIOIITMOHHOIO MPOM3BOJCTBA CBEPXNPOBOJHUKOB
JUIsI MAarHuTHOM cuctemsbl ITER.

IIpunas y4dacTtue B npoekTe ITER, MBI, IOMUMO IIPOYEro,
co3faeM TeXHOJIOTMYEeCKYIo 6a3y JJIA HaIllel IIPOMBIIIIeH-
HocTHu. Heo6xoaMO OpraHn30BaTh UCHBITAHUA HAYKOEMKUX
usnennii. TakUMU SKCIepUMeHTaMU 3aHuMaroTcsa B HUL]
«KypyaTOBCKMI MHCTUTYT» Ha IIa3MEHHBIX yCTaHOBKaX.
B cospanuu 3aKkpeneHHbIX 3a PO cucteM Ui AUarHOCTH-
4ecKoro KoMiuiekca KypuyaToBCKUIM MHCTUTYT, HAIIpUMeD,
paspabaTbiBaeT JUATrHOCTUKY CIIEKTPOMETPUHU JIMHUHI U30-
TOIIOB BOJIOPO/ia U OCYIIECTBIAET Hay YHbIN KOHTPOJIb U3I0-
TOBJIEHUS COOTBETCTBYIOIIUX 3J1€eMEHTOB 1 ITER.

JI0609HBIM IIPOAYKTOM» TE€PMOSAJEPHBIX HCCJIETOBAHUN
CTaJIA MHOTOYHCJIEHHBIE MJIa3MEHHBIE TEXHOJOTUU, KOTO-
pBI€ y:K€ HallJX CBO€ NPUMEHEHUE B IIPOMBIIIJIEHHOCTH.
9TO0, HalIlpUMeP, MOIIHbIE T€HEPATOPbI 2JIEKTPOMAaTrHUTHO-
ro M3JIy4eHUsd, pa3JnudHbIe IJIa3MOTPOHEBI, KOTOPHIE, KCTa-
TH, IPUMEHAIOTCA HE TOJIbKO JJIA 3aIlOJHEHUs ILIa3MOU
MarHUTHBIX JIOBYIIEK, HO U JJIs pas-
HOOOpAa3HBIX TEXHOJOTMYECKUX Iie-
sei. lnu niaasMeHHBIN CKajIbIIesb, KO-
TOpBIN B HACTOAIlEE BpeMsA CUUTAET-
CcA OJHHUM M3 JIyYIIUX UHCTPYMEHTOB
B XMPYypruu. Mo niasMeHHBIA yCKO-
pPUTEb — YCTPOUCTBO, CIIOCOGHOE BBI-
6paceiBaTh M3 cebd MOIIHBIA MOTOK
mja3Mbl, B OTJIMYME OT TOKaMakKa, Iie
njaasma yJAepHHUBaeTCca B 3aMKHYTOM
npoctpaHcTBe. Ero uaes, Kak U KOH-
LEeNIUs CTAIMOHAPHOI0 IIJIa3MEHHOI0
asurartenda (CII[]), npuHaAJIeRKUT Ha-
IIEMY COTPYAHMKY — JOKTOpPY usu-
KO-MaTeMaTHU4YeCKUX HayK, Hnpodec-
copy A.M. Mopo3zoy. Ceituac CI1/] BbI-
IIyCKAIOT CEPUIHO, CTaBAT HAa MHOTHE
Hallli KOCMMYECKME allapaThl.

YnpouyHeHHEe OBEPXHOCTHU MaTepH-
aJIoB (HapUMep, KPOMKHU PEXYINUX
MHCTPYMEHTOB) C IIOMOIIBIO IIJIa3MeH-
HBIX TEXHOJIOTUY MOKET IOBBICUTh UX
M3HOCOCTOMKOCTh Ha IIOPAJIOK. Paspa-
6oranHas B KypuaTOBCKOM MHCTUTYTE
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B.N. NaveucoHuc

TEeXHOJIOTUSA MOHHOM MMIUIAHTAUUU JUISA YIIPOYHEHUS Ma-
TepHAaJIOB PEKYIIUX UHCTPYMEHTOB JIErJIa B OCHOBY OZJHOT'O
U3 EPBBIX B HAIlle CTPaHE HAHOTEXHOJOTMYECKOI'0 IIPOEK-
Ta, BHEJPEHHOT0 B nponsBoAcTBO Ha HITO «CaTypH».

Wi, HampuMep, UMIIyJIbCHAA MarHUTHAA CBapKa — TeX-
HOJIOTM#A, KOTOpasd TOKE BhIIILIA U3 CTeH KypyaToBCKOro MH-
ctutyTa. OHa I03BOJISAET KPEITKO-HAKPEIIKO CBAPUTH MEXKIY
co60¥ MaTepHaJbl, KOTOPbIE HE CKPEIJIAIOTCA HUKAKUM JpY-
ruM crioco6om. ITofoGHBIE COEMHEHUS HYKHBI JJI pelle-
HUA CIIeIIUaJIBbHBIX 3a/la4 U B KOCMUYECKOU IIPOMBIIIJIEHHO-
CTH, U B PU3UYECKOM SKCIIEPUMEHTE, U B MEAUIIMHCKOM 060-
PYyJAOBaHUU.

BopopoaHas sHEPreTuKa — 3TO CAMOCTOSITe/IbHAA 06/1aCTh
QJIBTEPHATHUBHOTO (OTHOCUTEIBbHO YTJIEBOJOPOJIOB) TOILIU-
Ba. Ee mosaBIeHIEM MBI BO MHOI'OM 06s3aHBI IJIA3MOXUMUH,
a J1a3MOXMMHUYECKHE IIPOLIECCH], B CBOIO OYepeb, Hadyalnu
pas3BUBAThCA KaK II060YHasA BETBb TEPMOSAIEPHBIX UCCJIEN0-
BaHUH. [l1a3aMeHHBIN pa3paj 061a5aeT HEKOTOPBIMU CBOM-
CTBaMH, IO3BOJIAIOIIUMHU IPOBOAUTH TAKME XUMUYECKUE pe-
AKIIAN MEKJy BEIIeCTBAMU, KOTOPbIE B HOPMaJIbHBIX yCJIO-
BUAX HEBO3MOMKHBI. OJJHU U3 NEPBBIX NJa3MOXMMUYECKUX
YCTAHOBOK B Halllel cTpaHe ObLIN co3iaHbl B KypuaToBckoMm
LIEHTPe, B €ro cocTaBe Gb1I10 cpOPMHUPOBAHO I1eJI0€ IoApas/ie-
JIeHUe, IJIe YYeHble 3aHIMaJINCh CJIOKHBIMH MacCIITaGHBIMU
N1a3MOXUMHUYECKHMMU IIPOLIECCaMU.

CeroHa U3BECTHO HECKOJIBKO CIIOCOGOB MOJIyYEeHUA U Xpa-
HEHUSA BOZIOPOZa. TOT ra3 MOKHO U3BJIEKATh U3 BOABI IIyTEM
3JIEKTPOJIM3A, MOKHO — U3 yIVIEBOJOPO/OB, U3 TOIO e MeTa-
Ha IIyTeM KOHBEPCHUHU U Aaxe U3 6uomacchl. Beirognee xpa-
HUTB BOAOPO/, B BU/Ie KAKUX-TU00 XUMUYECKUX COeUHEHUN
MJIM UCIIOJIb3Y s YIJIEPOHbIE HAHOCTPYKTY PBI.
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CeroHA JOCTOMHCTBA TEPMOAJAEPHON SHEPTETUKU OYe-
BUJHBI, UcTOpUsA pa3Butus Y TC mojomia K TOMy MOMEHTY,
KOTJja BO BCEM MHUPE CePbe3HO PACCMATPUBAIOTCSA MPOEKTHI
CTPOUTEIHCTBA TEPMOSAIEPHBIX CTAHITUHI.

Hy:xHa 11 TepMosiepHas 9HePrUd COBPEMEHHOMY YeJIoBe-
qecTBY? B HacTosAIlee BpeMsa OHO He TOTOBO K 3TOMY, ITPeK/Ie
BCET0 MEHTAJIbHO. DTa 0OTPacib He cnocobHa 3aHATH ceryac
COOTBETCTBYIOIYIO 9KOHOMUYECKY IO HUIIY — HEeT MeXaHU3-
MOB, KOTOPBIE BEIHYIUIH ObI HE(PTAHBIE U IpyTHe J0ObIBAO-
e KOMIIAHUN OTKA3aTbCS OT MTHOBEHHOM U MOCTOSHHOMN
OpUOBUIN M OTJATh TEPMOSIEPHOM 9HEPreTUKe COOTBETCTBY-
IOIUI y4YacTOK pbIHKA. HO 9TO He 03HAYaeT, YTO HE CTOUT
Jlajbllle pa3BUBATh TEePMOsIepHbIE TEXHOJOTHH U JKJIATh,
HOKa B HUX HEe BOBHMKHET peajibHasd He06XoAuMOoCTb. [10/106-
HbI€ TEXHOJIOTUH YPEe3BbIYANHO CJIOKHBI, X TOJIbKO MHOIO-
JIETHHE CHCTEeMaTUYeCKUe YCUINSA YeJ0BedYeCTBa II03BOIAT
eMy IIOATOTOBUTHCA K CUTYaIlUH, KOI/Ia B 9TOM 9HEPrUU BO3-
HUKHET peaJibHasd HeoOXOAUMOCTb.

Korpa co3maBanack nepBas aToMHaA CTAHIUA, HA O KAKOM
SKOHOMMYECKOM BBIMTPHIIIIE OT IIPOU3BO/ICTBA 3JIEKTPO3HEP-
run Ha ADC u pedu GbITh HE MOTJIO. A CETOJHS BeAYIIIHe MU-
POBBIE CTPAHBI YK€ HEe MOTYT 060HUTUCh 6€3 aTOMHOMN 2Hep-
reTuku. Henb3s 3a6bIBAaTh U O HMOJUTHUYECKOM 3HAUYEHUU
TepMmosiga. TOIbKO CUJIBHBIE, CMOTPSIIME BIIEPE/ JepPiKaBbI
pasBUBAIOT TEpMOSAAEPHYI0 nporpamMmy. M Hamra cTpaHa,
npencraBieHHadA KypyaTOBCKMM HHCTUTYTOM, 3aHUMAET
JOCTOMHOE MECTO B 9TOM 06J1aCTH. [ |

Becedosana Oneca lNeHKUHa

65



Hccnedosarnus HellmpuHo — mpaduyuoHHas obiacms 01 Kypuamoeckozo
uHcmumyma. Ce2o00Hs 30ecb cocpedomouugaemcs okoio 80% acex
poccuiickux pabom no ezo gusuke. O HbiHEWHUX U OYOyUWUX Npoekmax
8 amoil ob1acmu Mbl 2080pUM C 3amecmumeiem dupekmopa MHcmumyma
obuweil u s0epHoil puduxku HayuoHanbHozo ucciedosamenibckozo UeHmpa
«Kypuamosckuil uHcmumym» 00Kmopom Gu3uko-mamemamuyecKux
Hayk, npogpeccopom Muxaunom Ckopoxeamoevim

aIlMOHAJBHBIM MCCIIEIOBATEJIbCKUNA ILEHTP

«Kyp9aTOBCKHH MHCTUTYT» IIOATOTOBUJI pa3Bep-

HYTYIO IporpamMmy paboT 110 HeU TPUHHOU PpU3U-

ke 710 2020 r. B aToit mporpaMMe ecTh Kak QyH-
JaMeHTaJIbHbIE UCCJIeJOBAaHUA, TaK U CO3JJaHUE e TEKTOPOB
HOBOTO IOKOJIEHUA, MEeXKAUCIUILINHAPHBIE Pa60oThI IO GU-
3uke COJIHIIA, acTpPo- M reopu3mnkKe, U JasKe IMIPaKTUIECKIE
NPUI0KEHUS, HAaIIPUMEpP 110 MOHUTOPUHTY AJIEPHBIX peaK-
TOpOB i 3agady MATATO uiau co3aHUI0O MEIUIIMHCKUX
3D-Tomorpados.

®Pu3nKa HeMTpUHO B KypuyaTOBCKOM MHCTUTYTE
CyiecTBoBaHUEe HEUTpHHO Ipejickasan B 1930 r. Boub-
¢ranr I[Taynu. OCHOBHOE CBOMCTBO 3TOM YaCTUIIBI — KOJIOC-
caJbHasA NIPOHUKAIIIAs CIO0COOGHOCTh. B3ammopercTBue
HEWTPUHO C BemlecTBOM Ha 19-20 HOpsAAKOB MEHBbIIIEe, YeM
XapaKTepHOe B3aUMOJEHCTBHE HEUTPOHOB HJIHM ramma-
KBAHTOB. [ToaToMy ero kpaiHe TAKeJIO PETUCTPUPOBATH,
¥ 9TO CMOIJIM C/IejIaTh TOJBKO B cepeanHe 1950-x rT. ATOM-
HBIU PEAaKTOP — CaMbId MHTEHCUBHBIN UCKYCCTBEHHBIH HC-
TOYHHUK HEUTPUHO (TOYHEe, aHTUHEHTPUHO), 06pa3yIomxcsa
B pe3yJIbTaTe paclajoB IIPOAYKTOB I[ENHON peaKIlUu JeJe-
HuA. Perucrpanusa aHTUHEUTPHUHO 110 PEAKIIUH C IPOTOHA-
MM MUIIIEHU UCIOJIb3yeTCH A0 CUX IIOP B CAMBIX COBPEMEH-
HBIX /IETEKTOpax.

B KypuaToBCKOM MHCTUTYTE B KOHIle 1960-X IT. 6bL71a pas-
paboTaHa mporpaMma HCCJIeIOBAHUU 110/, PyKOBOACTBOM Ha-
mux Beigarommuxca yyeHblx [1.E. CnuBaka u JI.A. Mukasnsa-
Ha. BblIIM co3aHbI 1BE HEUTPHUHHBIX Ja00paTOPUU: HA aTOM-
HOM cTaHIIU B PoBHO 1 B KpacHosipcke. U 371eCh MbI JOCTUTIIN
OYeHBb GOJBIINX YCIEXO0B, IIOCKOJIBKY 60JbIIasd YacTh MUPO-
BOH CTATHUCTHUKU IPUHAAIexaia KypuyaToBckoMy EHTPY.

CBoWcTBa HEUTPUHO

MBI 3HAaeM CEerojHs, YTO HEUTPUHO — (PEPMUOH, T.€. CIIUH
€ro paBeH OJJHOU BTOPOM My Hero HeT 3apsja. [Iporeccsr,
B KOTOPBIX y4YacTBYIOT HEHTPHUHO, OOYCJIOBJIEHBI CJIaGbIM
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B3anMOJIeHiCTBUEM. MI3BECTHO TaK#e, UYTO CYyIIECTBYIOT TPU
TIIOKOJIEHUA HEUTPUHO — 3JIEKTPOHHOE, MIOOHHOE U Tay-Heu-
TpuHO. Kas10€ 13 HUX COOTBETCTBYET TOMY 3aPSAHKEHHOMY
JIENTOHY (3JIEKTPOHY, MIOOHY WUJIU Tay), KOTOPBIH COIPOBO-
JKJaeT PO AEHNE NN IIOTJIONIEHE HEMTPUHO.

Jlojiroe BpeMs CUYUTAJIOCH, YTO Y HEUTPHUHO HET MACCHI I10-
KOs, IIOTOM 9TO MHEHHE U3MEHMJIOCH HA IIPOTUBOIIOJIOKHOE.
TeMm He MeHee B IPAMBIX dKCIIEPUMEHTaX Maccy HeUTPUHO
HMKTO HUKOTJa He u3Mepsa. Ho ecTh sKCIEPUMEHTHI, B KO-
TOPBIX ObLIN HAaliIEHBl OTPAHUYEHUS Ha €€ IIpeJes JJI BCcex
Tpex NoKoJeHuH. JIydIee orpaHUYeHUE Ha MACCY 3JI€KTPOH-
HOTO HEUTPUHO IOJIyYE€HO Ha CIIEKTPOMETPE, KOTOPBIN GBI
paspaboraH B Hyp4aTOBCKOM HMHCTUTYTE. OKCHEPUMEHT
nposojuiica B Tpoulike, U TaM BbIACHUIN, YTO Macca 3JIeK-
TPOHHOT'O HEUTPMHO HE MOKET OBITH BhIIIE 2,2 3B.

Co/IHeYHbI NapaAoKC U OCLUAAALUU HEUTPUHO
IIpoBepKa B HECKOJBKHX KPYIHOMACIITAOHBIX 3KCIIEDH-
MeHTax IMOoATBEPANIIA, YTO 10 3€MJIU JOJIETAIOT IOTOKU COJI-
HEYHBIX HEATPUHO yiKe CMEIIaHHOIo cocTaBa — KakK 2JIEK-
TPOHHBIE, TaK U MIOOHHEIE. IIpeBpallieHre OZHOTO IIOKOJIe-
HHA HEUTPHHO B [PyToe MOy YUJIO Ha3BaHUe HEHTPUHHBIX
OCHMJINAIUN, U 3TOT (PEHOMEH CETOHA aKTUBHO U3ydaeTcs
B 9KCIIepPMMEHTAaX C COJTHEUHBIMU U aTMOC(HEPHBIMHU HEUTPH-
HO, a TaKiKe Ha YCKOPUTEJIAX U peaKTopax.

Jlpyroii aclekT HcciIeJOBaHUN COTHEYHbBIX HEUTPUHO CBHA-
3aH C U3y4YeHHeM MeXaHU3MOB IreHepanuy sHepruu CoaHIaA.
H3ydeHHe cocTaBa COJHEYHBIX HEUTPUHO MOKET IIPOJUThH
CBeT Ha pa3jIn4yHble acTPoPU3nIeCcKue IIPoOIeMBI.

KypuaToBCKHI HHCTUTYT IPUHUMAaET y4acTHe, IIOKaIYH,
B CaMOM CJIOKHOM C TEXHHYECKOU TOYKHU 3PEHUA U3 TAKUX
SKCIEPUMEHTOB — MeXAyHapoaHoM IpoekTe BOREXINO
B UTAJbAHCKON IoJ3eMHOU Jsabopatopum B [pan-Cacco-
g’Uranua. Hamr MHCTUTYT — OTBETCTBEHHBIN oT Poccun,
a BCETo B 9KCIIEPUMEHTE Ha Pa3HBIX CTAAUAX y9aCTBOBAIH
11 cTpaH. 3xeck usyvamTcs PpyHAaMeHTaJIbHbIE CBOUCTBA
HeUTpuHO, npoBepsaeTca CTaHAapTHAA MOZEIb, IPOBOAATCA
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®U3UKA BbICOKUX SHEPTUIA

MEeXIUCHUIIINHAPHBIE HCCIeloBaHUA 110 pusduke CoaHIIA
ureodusnke, padpabaTbIBAIOTCA HOBbIE TEXHOJIOTUH.

YcranoBka BOREXINO — 3T0 aKTUYECKN OY€Hb GOJIBIION
CIIUHTHUJIIAIMOHHBINA CIIEKTPOMETpP. B leHTpe — Impo3pad-
HBIN IIap U3 HellJloHa paguycoM 4,25 M, 3anogHeHHbIN 300 T
YUCTOU CHUHTUIAIMOHHON KUAKOCTH, B KOTOPOH U B3au-
MOJEUCTBYIOT HEUTPUHO. DTOT IIIap BUCUT B IPYTOH KUTKO-
CTH, 3AIIOJHAIONIEH cTalIbHYI0 cdepy. A BOKpYT — 2,4 TBIC. T
YABTPAYUCTON BOABI B [IUINHAPUYECKOM Kopiyce. 1 Bce 9To
CIIPATAHO B TOJIILY FOpbl. Takue yHUKaJIbHbBIE yCIOBUA HY K-
HBI 1711 TOT0, YTOOBI N36aBUTHCA OT IIOCTOPOHHETO PAH0AK-
TuBHOTO (poHa. Cerogasa BOREXINO — camas paJHuaIiioHHO
qucTad cpesa, KoTopas ecTh Ha 3eMJIe.

HeckolbKkO BIEYATIAIOIIUX PE3yJbTAaTOB yiKe IIOJIyde-
HBl. Hanmpumep, BIepBble IPOBEIEHBI IPEIIU3NOHHBIE H3-
MEpEeHUS IIOTOKOB COJTHEYHBIX HEUTPUHO C 9HEPTUAMU Me-
Hee 2 MaB B pealbHOM BPEMEHU, ITOATBEPKACHO yCUJIECHUE
OCIMJIJIAIMI COJIHEYHBIX HEUTPUHO Gojiee BHICOKUX dHEP-
TUH, MOJy4YeHbl HOBbIE OTPAHUYEHUA Ha BEPOATHOCTD pel-
KHUX ITPOIIeCCOoB, Hapymaomux CTaHIapTHY IO MOJIeb, U IP.
B Kyp4aTOBCKOM MHCTUTYTE MBI CO3JaJI OTAEJIBbHBINA U3-
MEePHUTEJbHBIA KOMILJIEKC JJIA IIOUCKA B3PBIBOB CBEPXHOBBIX
3Be3/1. C MOMOIIIBIO TAKOTO KypPYaTOBCKOI'O CETMEHTA JKCIIe-
puMeHTaIbHOro KoMmiuiekca BOREXINO BegeTca IIOCTOAH-
HOe MOHUTOPHPOBAaHUE HEUTPUHHBIX CUT'HAJIOB, a BCE JaH-
HBIE IepeJlaloTCA B HAlll MHCTUTYT JJIA aHAIMU3a.

ITomumo HeMTpuHO U3 KocMoca BOREXINO neTeKTUpy-
eT ¥ HEUTPUHO U3 HeJp 3eMJIM — TaK Ha3bIBaeMbIe I'€OHEH-
TPHHO, POKJEHHBIE B IIpolieccax paJUoaKTUBHOIO pacnaja
NPUPOJHBIX 3JIEMEHTOB. Perucrpanusa reoHeHTPHUHO B 9KC-
nepuMeHTe BOREXINO pokas3blBaeT, YTO 3HAYUTEJIbHAA
JI0JIA TeHEPUPYEMOr0o Halle! IJIaHeTON TeIlia cTaJa 1o CBO-
el npupojie paguoreHHo!. [IpukiagHoe 3HaYeHUE UCCIIE0-
BaHUU CBA3AHO C BJUAHHUEM OIPOMHOI0 KOJIMYeCTBa TeIlIa,
IPOM3BOAMMOTrO B HEJipax Halllel IJIaHeThbl, HA KOHBEKTUB-
HOE JBUMKEHUE BHYTPU 3€MHON MAaHTUU, KOTOPOE BBI3bIBA-
€T BYJIKAHUYECKYI0 aKTUBHOCTbD, IIepeMeIleHUA TEKTOHI9e-
CKUX IUIUT U CEHCMUYECKYI0 aKTUBHOCTD, A TaKiKe I'eHepU-
PyeT MeXaHU3M reoUHAaMO, CO3Jalollero MarHuTHOE 1oJe
3emuu.

EcTp o61acTh, T/ie HEUTPUHHBIE TEXHOJIOTUU YIKE CETOJI-
HA MOTYT IPUMEHAThCA, U auzAep 3faeck — HUIL «KypdaaToB-
CKUH MHCTUTYT». CerolHsA KOHTPOJIb AKTUBHOMN 30HBI AJEpP-
HOTO peaKTopa OCYIIeCTBIsAeTCA BHYTPEHHUMU JJaTYNKAMU.
Ho B cirygae pasHBIX 06CTOATEIBCTB MJIN aBapUi XOPOIIIO
UMeTb JaTYUKU, KOTOpbIE CIEJAT 34 COCTOSHUEM aKTHUB-
HOI 30HBI CHApYKH, 3a O6M0JIorn4YecKo 3ammuTon. [Tnonep-
CKUe paboThI 110 TAKOH y/IaJIeHHON JUArHOCTUKE GbLIN IIPO-
BeJleHBbI 110 pyKoBoAcTBOM JI.A. MuKaosiiaHa eme B 1980-X IT.
ERnHCTBEHHBIA METO KOHTPOJIA PERKUMOB PaGOTHI pEaKTO-

pPa, KOTOPBI HEBO3MOMKHO chabCUPUIINPOBATH, — HEU-
TPUHHBIN.

Cpean JApyrux NOEPCHEKTUBHBIX TEXHOJIOTUH, KOTO-
pble BrepBble ObLIM OoTpaGoTaHbl B Poccuu, — JeTEKTOPHI

Ha JKUJKUX 6J1arOpOAHBIX ra3daXx. OMUCCHOHHBIE 1€ TEKTOPHI
Ha JKUJIKUX OJIarOPOAHBIX ra3ax HamboJiee NepCHeKTUBHBI
JJIS TIOMCKA YacTHUIl TeMHOU MaTtepuu. [lTomuMo coGCTBEH-
HO HEUTPUHHON (PUBUKHU TaKUe JeTEeKTOPHI IPeJACTABIAIOT

OOJIBIIION UHTEpeC A AAepHON MeAUITUHBI. C X ITOMOIIIBIO
MOKHO CO37aTh HOBBIE KJjacchl Tomorpados. Hampuwmep,
ecJId 3aMEHUTH JeTEKTOpaMU Ha JKHUJIKOM KCEHOHE COBpe-
MEHHBIE JIOPOr'OCTOSAIINE KPUCTAJIBI, TO MO¥KHO pa3pabo-
TaTh U cO3AaTh ToMorpad Ay Bcero Tejga — 3D-tomorpad.

Crnenyromasa 3ajjada, KoTopas CerofHA aKkTyaJbHa, — CTe-
puiabHBIEe HeUTpUHO. B KypuaToBckoMm mHCTUTY TE OBLIA pa3-
paboTaHa METOAUKA U CO3/IaH AETEKTOP I IPEIIU3NOHHOT O
M3MEPEeHUs CeUYeHUA PEeaKIMU B3aUMOJIEHCTBUSA dJIEKTPOH-
HOTO0 aHTHUHEUTPUHO C IPOTOHOM. M3MepeHUs OBLIU IIPO-
BeZleHBI Ha peakTopax B PoBHO u B Browxke (PpaHnu=), B pe-
3yJbTaTe OBLIO IOy YEHO PEKOPHOE 110 TOYHOCTU 3HAUEHUE,
KOTOPOE BOIIJIO BO BCE€ CIPAaBOYHUKU U 10 KOTOPOMY HOPMHU-
PYIOT BC€ peaKTOpHBIE d3KCIIepUMeHTHI. CuTyanus npuobpe-
Jla ApaMaTHUYeCKUN XapaKTep nocye paboTsl GpaHIy3CKUX
¢u3nKOB, B KOTOPOH ObliIa pacCuuTaHa OMHujaeMasd BEIU-
YYHAa CEYEHHUA, U 3TO TEOPETUYECKOE 3HAa4YEHUE OKa3ajoCh
60IbIlle U3MEPEHHOI'0 Ha HECKOJIBKO IPOLIEHTOB. I deKT
TOJIyYUJI Ha3BaHUE «AHOMAJIUA PEeaKTOPHBIX aHTUHEUTpU-
HO», U 1711 €T0 00'bACHEHUS BBIIBUHYyTA TUIIOTE3a, UYTO Cy-
IIEeCTBYET II0 MEHBIIIEH Mepe eIlle OHO COCTOSSHUE HeHTpU-
HO, KOTOPOe He B3aWUMOJEHCTBYET C BEIIeCTBOM OOGBIYHBIM
06pa3oM M IIO3TOMY Ha3BaHO CTEPHJIbHBIM. OCHHIIALUN
PEaKTOPHBIX AaHTUHEHUTPHUHO B 3TO COCTOSTHUE U CTaJIU IIPU-
YUHOU HabiarogaeMoro gedunura. [y IpoBepKU TUIIOTe3bl
TJIAHUPYIOTCA HOBBIE 3KCIIEPUMEHTHBI, B YaCTHOCTHU B Poc-
cuY, Ha HOBOM HcciefoBaTeabckoM peakTope IINK B [TNAD
U Ha 9KCIIePUMEHTaJIbHOM KoMmIliekce BOREXINO.

Jymaro, nanpHeHIINe UCCIeJOBAHUA HEHTPUHO IPEIoJ-
HECYyT HaM elIlle HeMaJIo CIOPIIPU30B U OTKPOIOT BO3MOKHOCTH
U3y4deHUsd ABJIEHUHN 3a npegesaMu CTaHAapTHON Mojenu,
aKTyaJbHBIX JJI IIOCTPOEeHUA 6osee pyHAaMEHTAIbHOU Te-
opun cy6aTOMHOM MaTEPUH, TEOPUHU 3BOTIOINHN BcesrleHHON
U pelIeHUs IPYTUX Hay YHbIX IIPOOJIEM. |

Becedosan Anekceli Topzawes

MoHmax cnekmpomempa BOREXINO
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Kypuamoackuil uHcmumym ocyujecmaisiem
HAyuHoe pyK0o800Cmao co30aHuUeM 10epPHO-
dHepeemuUecKUX yCmaHo80K MpAaHCNOPMmMHO20
HanpaeJieHus U pa3gumuem MOPCKUX S0epHbLX
3Hep2omexHoI02Ul.

B uHcmumyme 8binoHAemcs Wupokuil
@porm pabom om HellmpoHHOU Pu3uKu,
menoeudpasauku U OUHAMUKU PeaKmopos

T h , = : 00 cuCmMeMHO020 aHANU3A 10epHOITL
—— - ~ . 6esonacHocmu u padudyuoHHbLX NPob.sIeM.
— — : B nposodumblx pabomax passusaromcs
H?‘: 5 T U 8HEOPAMCS CO8PEeMEHHble UHPOPMAYUOHHDBLE

mexHoJi02uu, 3D-modenuposatuie,

_ CynepeuluuUcseHUS.
[100 HaYUHbLM PYKOBOOCMBOM KYPUAMO8Ues8
co30aro noumu 500 s.0epHbLX peaKkmopos

0151 00%eKM08 80eHHO-MOPCK020 (hroma

U amomH020 1ed0K0IbH020 Pioma. Ce200HA
_ — - ~ CReYUANUCTbL UHCMUMYMA NPUHUMAIOM
’\ yuacmue 8 UCNblMAHUSAX PeaKMOPHbLX
—— e ', YCMAHOB0K HA AMOMHbLX NOOB0OHLLX JIOOKAX
e, A b NPOEKiiQE HOBO20 NOKOJIEHUA, 6 C030aHUU

H\\ 2 :  ¥emMaHeB0K HOB020 YHUBEPCAILHO20 AMOMHO20
| s »%#\ N1e00K01d U CMpOoswelics 20/108HOLL niasyueil

ATOC «Akademuk JlomoHoco8». Bedemcs

paspabomka mpenajcepos 0714 n10020moeKu

JUYHO20 COCMABA U 00yueHUs cneyuaiucmos

AL BM® u Amomgaioma.
- Hncmumym npunumaem yuacmue
8 NPoedeHUL NOUCKOBbLX HAYUHbLX pabom

no nepeneKmueHblM NPoeKmam MOPCKUX
{bLX IHEP2OYEHIAHOB0K, HO8bLM 001acmAM

eudam NPUMeHeHUST MOPCKUX SL0ePHbLX
D201MeXHOA0ULL 071 HY MO 060POHDL,
NUUECK020 Weibdd U pa3sumuis
3KOHOMUKL CMPAHbL.




RypuaTtoBcKkuii

CVHTES

Ce200HA u 8 omoajieHHom 6ydyuiem 00CMOIIHOI a/ibmepHaAmuesl 10epHoll
3Hepzemuke Hem. B amom ysepen 3amecmume.nib doupekmopa HHUI]
«Kypuamogckuil uHcmumym» no HanpagJieHuw «0epHble MexHOI02ULL»
00KMmMop mexHuuecKux Hayk, npogeccop Apocaae LHIImpomb6ax. S0epHuvle
MeXHOJI02UU HYXCHO U3YUdmb, CO8epULeHCMB08aMb, deams 8ce bo.iee
be3onacHbimMu U 3pPHexmusHbIMU




JHEPIETUKA

ﬂ,a,eprle PeakTopbl — HalyMOHA/IbHOE AOCTOAHUE
KypuaToBCcKkHIl MHCTUTYT HauMHAaJICA KaK cekpeTHad Jla-
6opartopuda Ne 2, co3gaHHad [JJId PeLIeHUd 3aJa4du 110 CO3-
JIaHUIO COBETCKOM aTOMHOM 60MOBI. [IepBBIM BaskHEHUIIINM
3TaIlloOM Ha 3TOM CJIOKHOM IIyTH CTaJl 3aIlyCK B JeKabpe
1946 r. peakTopa ®-1. Yike 6b111 COpPOIIEHBl aMEepPUKaH-
cKmne aToMHBIe 60oMObI HAa Xupocumy u Haracakm. Takada
JeMOHCTpalluA CHUJIBI O3HA4YasIa, YTO HAM HEO6XOIUMO J10-
rHaTh aME€pPUKaHIEB B KpaTJyaliiue cpoku. PeakTop ®-1,
Halla «MOHTaMKa», KaK ero Torja HasblBaju, CETOAHs IIPO-
JoJ:KaeT paboTaThk B KaueCTBE 9TaJIOHA HEHTPOHHOTO II0TO-
Ka, CTaB NaMATHUKOM HAayKHU U TEXHUKU, HAIIMOHAJIbHBIM
JIOCTOSAHUEM.

M3 Kyp4yaTOBCKOro MHCTUTYTa BBIIIJIN IIE€PBbIE IIPO-
MBIIIJIEHHBIE PEAKTOPEI /I HapaGoTKU OPYKEMHOTO ILIy-
ToHUA. OAHOBPEMEHHO 3/leCh HadaJach U BTOpas JUHUA
paboT 110 MOJyYEeHUIO AJepPHOI B3pBIBYATKH, a MMEHHO
110 pa3/ieJIeHUI0O U30TOIIOB, ObLJIM 3alyIleHbl INepBbIe ra-
3oau¢Py3MoHHBIE KacKaJbl JJd oboraieHud ypaHa. 22
uioHa 1948 r. 11.B. KypyaToB ¢ cOoTpyAHUKaMH Ha YpaJje
BBIBEJIM Ha IIPOEKTHYIO MoIHOCTh 100 MBT manyToHwme-
BbIM peaKkTop. BcKope HayaJloCh CUCTEMATHUYECKOE HAKO-
IJIEHHUE IJIYTOHUA — 3TO0 OB 3aBEPIIAIOIINN 3Tall Iepef,
UCIIBITAHUEM 60MOBI.

B 1949 . nox pykoBoacTBoM KypuaTosa Ha monurose B Ce-
MUNaJaTHHCKe Oblja MCIIBITaHA [IepBad COBeTCKasd aTOMHaA
6oM6a. iMeHHO CO3/JaHHBIN HaIllel CTPaHOM! s/IePHBIN IITUT
cTaJl Ha BCe IOCJIe Ay oII1e Tobl TAPAHTOM, OCHOBHBIM CJIE€P-
JKUBAIOIIUM (AaKTOPOM NPOTHUB Pa3BA3bIBAHUA OUePETHOU
MHPOBOU BOMHBI.

PeakTopHas 30Ha

¥ae npu nepBbIX onbITax Ha d-1 cTajo ACHO, YTO B PEAKTO-
pe. e HernHad peaklusa He pa3BUBaeTCA MTHOBEHHO, KaK
IpU B3PBIBE, HHTEHCUBHOE BBIJIEJIEHUE TeIlJla MOKET IIPOo-
JIOJIFKATBCA MECALBI U JJAKe TOABI, PACXOAYS BCETO HECKOJIb-
KO KHJIorpaMMoB ypaHa. Bee 1950-e rr. pasButue KypuaTos-
CKOT'0 MHCTUTYTA IILJIO noj ¢JaroM NpUMeHEeHUs aTOMHOM
9HEPIUH I10 BCEM IPAKTUYECKUM HallpaBJICHUAM.

OCHOBHBIX OBLJIO IBa: BOGHHOE 1 MUPHOE. JlaJIbIlIe BCE BET-
BUJIOCH yiK€ B TeOMEeTPHUYECKOM Mporpeccuu, U MUPHOE Ha-
IpaBJjieHUEe BIIOCJIEJCTBUU OGOTHAIO BOEHHOE. YiKe K KOH-
ny 1940-x rr. Kyp4aToB BEIABUHYJI 3a/1a4y CIIPOEKTUPOBATh
U IIOCTPOUTDH OIBITHO-IIPOMBIIIJIEHHYIO ATOMHYIO 3JIEKTPO-
craHuuo. [leppad B MUpe aToMHad cTaHIuA B OGHUHCKE
6b171a ImyiieHa B 1954 r. moj pykoBoacTBoM KypuaToBa u ero
3amectuTensa AHarouusda [lerposuya Aslekcangposa. ['nas-
HBIM KOHCTpyKTOpoM O6HHUHCKOM ADC 6bL1 akageMuk Hu-
KoJIall AHTOHOBHY JloJlyIeskalIb, HO BCEMU HAayYHBIMU pabo-
TaMu pykoBojau KypyaTos.

MHorue Beliu, KoTopble Ha O6GHUHCKOU AIJC BIepBBIE
OBLJIM P€aJIM30BAHBI B METAJlJIe, B KOHCTPYKIUAX, 3aAyMBbI-
BaJINCh U IIPOCYUTHIBAIUCH 37Aech, B KypuarHuke. Torga
U 3apOJMJIOCh PEAKTOPHOE MaTEPUAJIOBEJEHUE KAaK CaMo-
CTOATE/IbHOE Hay YHOE HallpaBJjeHue. Beero yepes roj rnocie
nycka nepsoit B Mupe A9C U.B. Kypuartos u A.Il. Anekcan-
JIPOB BO3IVIaBUJIM pa3paboTKy NPOrpaMMBbl pa3BUTUA MUP-
HoM anepHol sHepreTuku B CCCP.

KoHcTpyknua ycraHoBieHHoro Ha O6HUHCKON A9C pe-
akTopa AM-1 (<ATOM MUpPHBII) OKa3ajlach TYIHUKOBBIM Ba-
puaHToM. CTajao MOHATHO, YTO IJIaBHBbIE IPOGIEMBI IIPHU
CTPOUTENbCTBE U 3KCILIyaTallUHd HOBBIX PEaKTOPOB GyayT
CBfI3aHBI C MaTepuajiaMu. [[o Toro HUKTO He paGoTaJl ¢ Ma-
TepuajaMU, IOJBEepPraBIIMMHCA HUHTEHCHUBHOMY oO0Jyde-
HUIO. B TaKHX yC/IOBHAX OHHU B KODHE MEHSAIOT CBOU CBOH-
cTBa. IlepBble e paGOTHI IO OGIYYEHHUIO METAJINIECKO-
ro ypaHa IOKa3aJjH, YTO CTEP:KHU HAUYUHAIOT U3rubaThbed.
AHU30TPOIIHBIA POCT ypaHa MPUBOAMUI K 60JbIIHUM Aedop-
manuam, notepe ¢opMmel u T.4. Hamo ObLIo MCkaTh Marte-
puainel, KOTopble OyAyT yCTOMYHUBEI Iof ob6aydeHueM. ITo-
TeHnuana CCCP B aToil o6s1acTi GBI HACTOJIBKO BEJIUK, YTO
yZajaoCch 3a KOPOTKOE BpeMs CO3/aTh IeJIbli pAJl yHUKaIb-
HBIX MaTepuasaoB. KypyaToBckUil HHCTUTYT B COTPYJHUYE-
CTBE€ C MaTepHaloBeA4YeCKUMHU HHCTUTyTaMmu — BHUMHM,
BHUAM, HUVrpadut u ApyTUMH — TOBOJMJI UX A0 KOHEYHOT'O
pesyabTara, co3faBas peajbHble MaTepPHaJIbl 1 KOHCTPYK-
LMY, HOBBIE PEAKTOPHI. OTO, HAIpUMeP, IIePBLIH HccIe10Ba-
TeJbCKUU peaKkTop, peakTop puandeckuil Teraosou (POT),
NyIeHHBIH B 1952 I. B KOMILIEKce ¢ «ropAadeil» MaTepuaso-
BeUeckol JabopaTopueii. Berack akTuBHaA paboTa I10 yco-
BEPIICHCTBOBAHUIO Y PAHOBBIX TEIJIOBBIIC/IAIONIUX dJIEMEeH-
ToB (TBOJI). 3mech Takke HCHBITBIBAJIUCh U MaTepHUAJIbI
JUL JPYTUX PEAKTOPOB, KOTOPHIE IIOTOM CTPOMJINCH B CTPa-
He. [Ipu 5ToM pa3BuUBaJIach U 9KCIIEpUMeHTa/IbHasA 6a3a 11d
dyHIaMEeHTaIBHBIX UCCIEJOBAHUM — GOJIBIION ITUKIOTPOH,
9JIEKTPOCTAaTUYEeCKHE TeHePATOPhI U APYTHUe YCTAHOBKU.

Mopckoii atom

B Havase 1950-x IT. OAHOM M3 OCHOBHBIX 3a/[a4d HHCTUTYTA
6bl1a 3a/ja4a CO3/laHMUs peaKkTopa JJIf IoJBOJHBIX JIOJIOK. Pa-
60Ty HaJL HUM BO3IJIaBUJI TpUIeAmnii us MTHcTutTyTa GUsn-
gyecKkuX npobaem A.I1. ArekcaHIpPOB.

PaspaboTka aKTUBHBIX 30H PEaKTOPOB IIPUBeEJA K II0AB-
JIEHUIO BOJIO-BOAAHBIX peakTopoB (BBP). OHu — ocHoBa Ha-
mero aToMHoro ¢oTa. [To3se NoABUANCE U IPyTHE annapa-
TBI, :KUJAKOMeTaJIIndecKkue U T.7. Ho aTo HanmpaBjeHue oKa-
3aJI0Ch MarucTpajbHbIM. B 1958 r. BTOpad B Mupe (I1epByro
ycneJu NOCTPOUTh aMepUKaHIIbI) OJBOAHASA JIOAKA ObliIa
crylleHa Ha BOJAY II0Jl HAyYHBIM PYKOBoJACTBOM KypuaToB-
CKOTO MHCTHUTYTA, aB 1959 r. 3apaboTaJ nepBeIii B MUpe
aTOMHBIN JeJ0KoJ «JIeHuH». 9TO 6OJblIOEe HaAIllpaBJIEHUE
pas3BHUBaETCA J0 CUX IIOp, yiKe CO3aHO YeThIPEe ITOKOJIEHUA
QTOMHBIX II0JIBOJHBIX JIOJIOK.

UccaepoBaTenbCckuii aTom

CerojiHsA B MUpeE GOJBIIMHCTBO HCCIEAOBATEIBCKUX pPeakK-
TOpOB ocTaHOBJIeHbI. Ho KypuaToBCcKUi HHCTUTYT ocTaeTcs
«OCTPOBOM», HA KOTOPOM JI0 CUX IIOp BBOJAT B filefiCTBUE HO-
Bbl€ peaKTophl. B coctaB HHUI] He Tak gaBHO Bouren Ilerep-
6y prckuii ”HCTUTYT sjepHoit dusuku uM. B.I1. KoncTanTu-
HoBa. Celiyac TaM BBOAUTCS B 9KCILJIyaTallUI0 CaMbIi MOIII-
HBIH 110 HEHTPOHHBIM NIoTOKaM peakTop — [THK (my4YKoBBIH
HCCIIeI0BaTeIbCKUH peakTop). VeoIoruio peakTopa ¢ BbICO-
KHMH IIOTOKaMU pa3paboTall B CBOe BpeMs HAIll BBIIATOI -
ca pusuk-anepiuk CaBeanii MoruceeBny @eiHGepr. CaMblid
MOIIIHBIA 110 9TOMY IapaMeTpy PeaKTop B CBO€ BpeMs ObLI
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noctpoeH B HUMAP, B lumutposrpaze. Ha HeM yanocs mo-
JIy49UTH CaMBblii 6OJIBIIION B MUPE MOTOK TEIJIOBBIX HEUTPO-
HOB. OTa ujied Oblyia 1o3:ke paspuTa yueHbiMu [THAD.

B 1958r. B KypuaToBCKOM MHCTUTYTE OBLI ITyIIIeH peak-
TOpP, KOTOPBIA Aai GU3UKAM BO3MOMKHOCTB IIPOBOJAUTH pa-
60THI B 061acTH PU3MKU TBEPAOTO Teja, AIepHOU UMK,
HEUTPOHHOU AUPPAKTOMETPUHU U T.J. C UCIOJIb30BAaHUEM
HEUTPOHOB 13 TOPU30HTAIbHBIX KAHAJIOB.

Kyp4aToBCKMHM MHCTUTYT — TOJIOBHASA HAay4YHAs OpraHM-
3anusa B pa3dpaboTKe UCCJIeIoBaTeIbCKUX PeakTopoB. JIaGo-
paTtopus GUSHKHN U TEXHUKHU HCCJIeI0BATEIbCKHUX PEAKTOPOB
MAD um. 1.B. KypyaToBa NpruHHMAaJa y4acTHE B CO3JaHUM
HCCJIEI0OBATENbCKHUX PEAKTOPOB BO MHOTUX pecny6inkax Co-
BeTcKoro Corosa u 3a pybesxoM. ITHCTUTYT KasKble 1Ba roga
NPOBOANJ KOOPAUHAIIMOHHBIE COBEIIaHUSA II0 UCCJIE0Ba-
TeJBbCKUM peakTopam 1o sceMmy CoBeTckomy Coro3y — B ToMm-
cke, Anma-Are, TalkeHnTe, Ha YKpauHe U T.J.

MoHATbL M NpesoTBpPaTUTDL

Celfyac MBI BBIBOAUM U3 3KcILIyaTanuu MP, MouiHBIH
50-MeraBaTTHBINA peaKTOp, HOCTPOEHHHIH emle B 1960-x rT.,
Yyepes3 KOTOPBIM MPOLIJINA BCE TEIJIOBBIEIAIONINE 3J1€MEH-
TBI JJIA PEAaKTOPOB Ha TEIUIOBBIX HelTpoHaX COBETCKOIO
Coro3a. 9TOT peaKTOp UMeJI MAKCUMYM 14 1ieTensp, T.e. aMy-
JApoBaJ 14 pa3IUYHBIX PEAKTOPOB C Pa3JIUYHBIMU TEILJIO-
HOCHUTEIAMMU: BOAAHBIMHU, NApPOBOAAHBIMU, KHJIKOMETA-
JIMYE€CKUMHU, ra30BBIMU. B HeM oTpabaThIBaIUCh TEIJIOBbI-
JeNIolye 3J1EMEHTHI JJ11 Pa3HbIX PEAKTOPOB: MOJBOAHBIX
JIOJIOK, JIEJJTOKOJIOB, 9HEPreTUYEeCKUX U UCCIIeJ0BATEIbCKUX
PEeaKTopOB.

B romMmmniekce ¢ peaktopoM MP paGorana «ropadas j1a6o-
paTopus», 3aHMMAaBIIasgcA OOJYy4YeHHBIMU MaTepuaJaMu
U AJIepHBIM TolIuBoM. OHa BHec1a 60JIbIION BKJIA/ B BOIIPO-
CBbI PEAKTOPHOI'0 MaTE€PUAJIOBEIEHUS U CO3/JaHUS HOBBIX Ma-
TepHaJoB.

B mocnegnue rogwsl, ¢ IpuxoaoM B KypyaTHUK HOBOTO M-
pexTopa M.B. KoBaibdyKa, HACTYNHJ 3Tall BO3POMKIE-
HUSA UHCTUTYyTa. PaboThl B Halel «ropadeil 1ja6opaTopum»
YCHELIHO UAYT YK€ Ha HaHOypoBHe. Biarozapsa yHUKalIb-
HBIM Ipu6opaM Ternepb MOKHO YBUAETh MaJleiilre u3MeHe-
HHUA CBOUCTB U pa60oTOCIIOCOOGHOCTH MaTepuaJia o Bo3Jet-
cTtBUeM o6iryueHus. OfHa U3 OCHOBHBIX IIPOGJIEM B 061aCTH
PEaKTOPHOIO0 MaTEpPUAJIOBEJEHUS — XPYIKOCTh KOPIIYCOB
peakTopoB. Kopnyc peakTopa paccuuta Ha 30-40 neT pa-
60T1b1. CerogHa MBI MoxeM 6e3 yiiep6a 6e30I1acHOCTU yBe-
JIAYUTD €ro pecypc a0 60 nerT.

B 2006 r. no naunmatuse M.B. KoBasibayka MbI cobpanu
KOMaH/ly OpraHu3anui, padpabaThIBaloUX CTaJIb A1 KOP-
IIyCOB PEAKTOPOB, U 3allyCTUJIM MK paboT MO CO3JaHUIO
HOBBIX BUJIOB CTQJIM — U ceHyac y:iKe IOy YU MaTepuaJlsbl,
KOTOpPBIE CMOTYT YBEJIMYUTH pecypc KopIrycos g0 100 seT.

B nocieiHuIE rofibl 9TU pab0ThI BEIILJIU Ha HOBLIA yPOBEHB,
T.K. MBI pacloJjiaraéM CeroJHa MOIIIHbIM UCCJIEJ0OBATENbCKIM
KOMILJIEKCOM, BEJIouaromuM KypuaToBckuil cnenuaausu-
POBaHHBIA CUHXPOTPOHHBIA HCTOYHUK, HEHTPOHHBIN pe-
AKTOp, CyNEPCOBPEMEHHYIO 3JIEKTPOHHYIO MUKPOCKOIIMIO.
HelTpOHBI ¥ PEHTTEHOBCKOE U3J1yYeHNE XOPOIIIO JOMOJIHA-
0T APYT Apyra Kak MeTOoAbl UcciegoBaHui. TaM, rae peHT-
TeH Yero-To He MOKET, YacTO BbIpy4YaloT HEUTpoHBI. Cerof-
Hfl B MUPE CYILIECTBYET BCEI'0O HECKOJIBbKO HAy YHBIX IIEHTPOB,
rje BMecTe pa6oTaloT HEMTPOHHBIM U CUHXPOTPOHHBIE HC-
TOYHUKU.

Hamu TeXHOJI0ruu M03BOJIAIOT II0JIy4YaTh JaHHBIE O TOM,
YTO IMIPOUCXOAUT B MaTepuase Ha HaHOypoBHe. Hanmpuwmep,
IIpenuNUTaThl, KOTOPble BHOCAT INIAaBHBIN BKJaJ| B pajua-
IIMOHHOE OXPYITYMBAaHUE, UMEIOT CPEJHUN pa3Mep NopAaKa
2-3 HM. VIaMeHeHndA, TPOUCXOJAINE HA 9TOM yPOBHE, IIPU-
BOAAT K TOMY, UTO CTaJb CTAHOBUTCSA XPYIIKOM IIpU J0CTa-
TOYHO BBICOKOU TeMIiepaType.

B KypuyaTHHKe eCTb TaK#e peaKTOPbl HYJIEBOM MOITHOCTH,
B KOTOPBIX CMOJIEJINPOBAaHBI aKTUBHBIE 30HBI PEAKTOPOB Pa3-
JIMYHOTO TUIIA, TaK Ha3blBa€Mble KDUTHYECKHE COOPKH, T.€.
OHH 3arpysKeHbl TOIIJIMBOM, HO paboTaloT Ha YPOBHE HYJIe-
BOM MOIIIHOCTH, M B HUX M3ydaroTcA GU3NYECKHE ITapaMe-
TPbl aKTUBHBIX 30H, BJIMAHNE PAa3JIUYHBIX MaTepUaIoB, I10-
TJIOTUTEJIEN U T. /1.

1 HECKOJIBKO CJIOB 0 KOCMHYECKUX pa3paboTkax. Kypua-
TOBCKUI MHCTUTYT BHeC GOJIBIIYIO JIENTY B cO3/laHUe 60p-
TOBBIX MCTOYHUKOB IIMTAaHUA JJA KOCMUYECKUX alliapa-
TOB, IIOCTPOEHHBIX Ha 6a3€¢ TEPMO3JIEKTPOUYECKUX U TEP-
MO3SMUCCHOHHBIX PeaKTOpoB. IlepBhIil peakTop «Pomamika»
6B1J1 BBICOKOTEMIIEpaTyPHOI aKTUBHOU 30HOM ¢ TepMoIiapa-
mu. PeakTop «EHHCeN» HCIIONB30Bal TEPMODMUCCUOHHBIN
cnoco6 npeo6pasoBanusd aHeprun. Cerogusa KypuatoBckuit
MHCTUTYT B Koonepaunuu c opranusanuamu 'K «PocaTom»
(HUKUIT, ®3U) yyacTByeT B CO3JaHUHU peaKTopa Mera-
BaATTHOM MOIITHOCTH I OPGUTAIBHOI'0O KOCMUYECKOI0 al-
napara.
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UrpyLliKa ane yyeHbIxX

B Hauaie 1950-X IT. B TO, YTO MUPHBIIM aTOM MOKET CTATh Ce-
PBE3HBIM (PAKTOPOM 9KOHOMHUKM, SJHEPIeTUKU, MAJIO KTO Be-
puii. Y peakTopsI ObLIN €llle HECOBEPIIEHHbI, U I'PAHUIL BCe-
ro TOr0 HUKTO He IIOHUMaJ, a He(pTU, Ka3aJoCch, XBaTUT Ha-
BCEr/la, U HUKAKOM 9HepreTU4eCKU KpU3NC He TPO3UIL.

TeM He MeHee reHUAJbHOE IIPEABUACHNE TAKHUX JIOAEH,
kak KypuaToB 1 AJleKCaHJpOB, IIPUBEJIO K TOMY, YTO AJep-
HasdA dHEepreTHUKa y Hac HavyaJja pa3BuBaThbcA. Belia co3gana
nporpamma padsuTud sHepreTuku B CCCP, B KOTOPYIO BOIII-
JI BA OCHOBHBIX HallpaBJIE€HUA. TO 9HEPreTUYeCKUEe BOJIO-
BOZAHBIE peaKkTophl (BBOP) 1 peakTophl 60IbIITON MOIITHOCTH
kaHasbHble (PBMK). CeronHsa B MUpe B OCHOBHOM HCIIOJIB3Y-
I0TCA PEaKTOPHI C BOJOU oA faBiaeHueM (PWR-peaKTOpBhI),
a B Poccuu — BBOP. Ilpu orieHKe BO3MOMKHOCTU GBICTPOro
pas3BUTUA aTOMHON 9HEPreTHUKU B cepequHe 1960-x IT. py-
KOBOACTBO MUHHUCTEPCTBA CPEJHEr0 MAIIMHOCTPOEHUS 10~
HHMAaJIO, YTO IIOCTPOUTH CTOJIBKO BOJI0O-BOAAHBIX PEAKTOPOB,
Kak B AMepUuKe, HaM OyZIeT CJIOKHO.

9To M cerogHsa HempocTas 3ajada. Hopryc peakTopa
M KOPIIyC ITaporeHepaTopa — KpaWHe CJIOMKHBbIE KOHCTPYK-
uu. B cBA3M ¢ 9TUM GBLJIO IPUHATO PelleHNe CO3aTh peak-
TOp Ha OCHOBE OITbITA 3KCIIyaTaIllU IPOMBIIIIJIEHHBIX PeaK-
TOPOB Ha HAIIMX KOMOMHAaTaX, HA KOTOPBIX HapabaThIBaJICAa
NJAyTOHUH. BRI co3aH peakTop A1 aTOMHON 2HEpPreTu-
k1 — PBMK. Takue peaKTOpbI 9KCIIyaTUPOBaJJIUCh U B Uep-
HOOBLIE. [Tocse cobbrTril 1986 1. 5TO HAaIIpaBJIEeHHE IPAKTHU-
YeCKU MepPecTaso Pa3BUBATHCHA, XOTA U CETOAHA MOYTHU IO0-
JIOBMHA aTOMHOM dJIEKTPO3Hepruu B Poccuu nmpoussoguTcs
Ha peakTopax PBMK. [Tociie 4epHOOBLIBCKUX COOBITUN OBLIIO
cJieJIaHO BCe, YTOOBI OHU CTAJU abCOJIOTHO 6e30IacHbIMU
c pU3NYIEeCKON TOYKHM 3peHHA. BplIN M3MEHEHBI chucTeMa
yIpaBJIeHUSA 3alIUThI ¥ COCTAB 30HbI, ypaH-TpaduUTOBOE OT-
HOIIIEHHE.

Pa6oTbl Hag oLIMGKOM
B KypuyaTOBCKOM HMHCTHUTYTE€ OBLIO IIPOBEJEHO HECKOJb-
KO BasKHBIX B 9TOM IlJIaHE dKCIIEPUMEHTOB. B paMKkax pana
MEKAYHAPOJHBIX IIPOEKTOB IIJIABUJIU B OOJIBIINX 3JIEKTPO-
rneyax MaTepUasbl AaKTUBHBIX 30H aTOMHBIX PEaKTOPOB: Ma-
TepuaJ M KopIlyca, U TOIIUBHBIX KAaCCET, U CTPOUTENbHBIX
KOHCTPYKIMI. TakuM 06pa3oM MBI IOJIyYaJIU TaK Ha3bIBae-
MBI KOPDHUYM U U3y4aJId €ro CBoUcTBa. TU paboThl IPUBE-
JIA K TOMY, YTO AJI1 MUHUMUM3AIUU IOCIEACTBUN TAMKEIbIX
aBapui ¢ pacIiaBJIeHUeM aKTUBHOU 30HBI U BBIXOJIOM pac-
jaaBa U3 Kopllyca peakTopa O6bliu pa3paboTaHbl TaK Ha3bI-
BaeMble «JIOBYIIKM pacraBar. Ilog peakTop BcTaBiasgeTcs
oxJIaxkJaaeMas JOBYIIKA C WKePTBEHHBIM» MAaTepHaJIOM, KO-
TOPBIA IPUHUMAET Ha ce6d OCHOBHYIO SHEPTrHIO paclaBa.
U BMecTe ¢ APYTUMU COBPEMEHHBIMHU CPEICTBAMU aKTUBHOMU
U IacCUBHOM 6e30IMacHOCTH 3Ta JOBYIIKA CEPbE3HO IOBBI-
maeT 3allUIeHHOCTh CTAHIINH. B ITocae1HeM IIpoeKTe yaa-
JIOCh CHU3UTB CAHUTAPHO-3AIIUTHYIO 30HY C 3 KM BOKPYT pe-
axTopa 710 800 M, a 30Hy HabIIO/IeHU ¢ 25 KM /10 8 KM.
Bcero noj HamUM Hay YHBIM PYKOBOJICTBOM CO37aHO 69 pe-
axTopoB Tuna BBOP. OgHMMHM 13 caMBIX YCIEIIHBIX CTaIn
nocTaBjJeHHbIe HaMU B PUHIAHAWIO peakTopbl BBOP-440
ansa A9C «JloBuucar. IlocnegHue IPOEKTHI, peaJln30BaHHbIE
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3a py6e:KoM II0/; HayYHBIM PYKOBOZCTBOM M IIPU HEIIOCPE/I-
cTBeHHOM ydyacTum KypuaToBckoro mHctuUtyTa, — AIC
«TaubBanb» B Kutae u ADC «Kypankyiram» B Unaun.

CerogHa KypuaToBCKUI HHCTUTYT YYacTBYET B CO3laHUU
peakTopa TOU (Tunosoii OnTUMH3NpoBaHHBIN MHDopma-
THU3UPOBAHHBIN PEAKTOP), B KOTOPOM IIPUMEHEHBI BCE OCHOB-
HbI€ JIOCTHUIKEHUS 10 00eCIeYeHU IO BEICOKOM 6€30IMaCHOCTH.

Csrimre 90% sHepruu, 3araceHHON Ha 3eMJje B BH/Ie BCeX
HMCKOIIA€MBIX PECYPCOB, COCTABJIIET 9HEPT'UA, KOTOPYIO MOK-
HO IIOJy4YMUTb IIPU JE€JIeHMM ypaHa-238, coCTaBJIAIOIIErO
99,3% B IpUPOAHOM ypaHe. ITO, HECCOMHEHHO, CTaBUT 3a/Ja-
4y HUCIIO0Jb30BaHUA B OyAylleil aTOMHOM 9HEPTreTUKE 3TOro
pecypca. IIpu 3ToM BO3HUKAET PAJ, BOIIPOCOB 110 PA3BUTHIO
aTOMHOM BHEPreTUKU KaK CUCTEMBI CO CJIOMKHBIMU TEXHOJIO-
TMYECKUMU IlepejieaMy BHyTpu. Ham nactutyT paboraet
B obslacTu pa3paboTKU CTpaTeruu pa3BUTHUA TaKOM CHCTe-
MBI, KOTOpasd B OyAyIIeM J0¥KHA GBITh MHOI'OKOMIIOHEHTHOM
U BKJIIOYATh B ce0d HapAy C peaKTOpaMM Ha TEIlJIOBBIX HEeH-
TpoHaX 60JIBIIYIO OJII0 peaKTOPOB Ha GBICTPBIX HEHTPOHAX.
9TO MO3BOJUT peaanu30BaTh TaK HA3bIBAEMbIN 3aMKHYTBINA
TOILIMBHBIM IIUKJI, KOTOPBIN 06€CIIEYUT ATOMHYIO 9HEPreTH-
Ky TOILIMBOM C MUHHMAJIBHBIM U3BJI€YEHHEM IIPHUPOJHOIO
ypaHa 13 IPUPOJbL.

TepMosaepHBIE HCCIEAOBAHUS, IPOBOAUMEBIE B KypyaToB-
CKOM HMHCTHUTYTE, U cOo3/laBaeMble Ha uX 6a3e TepMmosanep-
HbI€ PEAKTOPHI TAKKE MOI'YT BHECTH 3HAYUTEIbHBIN BKJIA]
B CTPATETHUI0 Pa3BUTUA A/I€PHBIX TEXHOJIOTUH Gy AyIIero.

MaTepuaanaﬂ 4acTb

ITono:KUTEIBHBIN 6alaHC TEPMOAAEPHOI0 peaKkTopa B IIep-
BYIO o4YepeJb JOCTUTrAaeTCA 3a CUET BBIXOJa HEHTPOHOB, KO-
TOpPBIE MOYHO HCIIOIb30BaTh B KAKON-TO CJIOMKHOMU cxeme,

—

Komnsiekc «zopsvux kamep»
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HaIpuMep HarpesaTb MMHU BOJYy HIIOJydYaTh IIap, Kak
B AZIePHOM peakTope. J[pyroi myTh — HCIIOJb30BATh HEU-
TPOHBI U3 TEPMOSIEPHOI0 PeaKTOpa B KOMILIEKCE C pa3/JIUd-
HBIMU AJ€PHBIMH yCcTaHOBKaMU. OJINH U3 Iy Tel — co3/laHue
6G1aHKeTa, CoiepIKallero ypaH-238 uinu Topuii-232, B KOTO-
PoM moj Bo3JelcTBHEM HEUTPOHOB OyeT HapabaTbIBaTbCA
nayTOHUMN-235 nian ypaH-233, U UCIIOJb30BAHUE MOJIYYeH-
HOTO S1IEPHOT'0 TOILZINBA B aTOMHBIX peaKTopax.

910 GyeT 6oJ1ee 9K0JIOTUYECKHU YUCTHIN BapUaHT 110 CpaB-
HEHUIO C II0JIy YeHUEM IIyTOHUA B A/IEPHBIX peaKTopax, T.K.
pU paJuaIMOHHOM 3aXBaTe He 06pa3yI0TCs OCKOJIKH JieJIe-
HUA U TpebyeTcs B IeCATh Pa3 MEHbIIIAsa MOIITHOCTh OXJIAK-
AeHusA. MOKHO IIOCTPOUTD PAJIOM C TEPMOAJEPHBIM PEAKTO-
POM NOJKPUTUYECKHUN HKHUJIKOCOJIEBOU PEAKTOP, B KOTOPOM
OyAyT MIpOKaYMBaThCA KUAKHUE cor. Ho 11 Toro 4To6sI 06-
JIedb 3TU CXEMBbI B peaJIbHbIEe TEXHUUYECKHE PELIeHU, HYKHO
cHayaja pa3o6paThbcs ¢ MaTepuaaaMu.

MpuBecTH B NOPAAOK CBOIO N/AHETY
B nporiecce CTPOUTENBCTBA, SKCIJIyaTaIlluU U JTUKBUIAIUU
AIEPHBIX 00'bEKTOB ObLJIIO C(OOPMHUPOBAHO OYEHb MHOI'O TaK
Ha3bIBAEMBIX «XPaHUJIHII UCTOPUYECKOro Hacaeaus . Kor-
Jla COo3/1aBaJjINCh HOBbIE PEAKTOPHI, MEHSJIACh UX KOHCTPYK-
U, paJiHOaKTUBHbIE IPOAYKTHI 9TOH AEATEIbHOCTU XOPO-
HUJIMCh HA TEPPUTOPHUM MHCTUTYTA: KJaJH Ha 6eTOHHBbIE
IJIUTHI, CBEPXY 3aKPbIBAJIU IJINTaMU. Ha TepputTopuu 6b1I10
OKOJIO IeCATKA TAaKMUX XpaHuUIuIl. Korga ctaso sicHO, 4To UX
HaJ0 BBIBOJUTD, 3Ta 3a7ja4a OKa3aIach JOBOJIBHO CIOMHOM.
Jlisa peasnsanuu 3ajiad 1o peabuauTanuu OblI paspado-
TaH IeJIbIA P UHTEPECHBIX METO/IOB, a TAKIKE CO3/IaHbI CIIe-
IUaJIbHBIE IIPUOOPH], TAKUE KaK FaMMa-BU30PbI M FaMMa-CKa-
Hepbl. KpoMe Toro, Mbl pa3dpaboTaau MeTO OYUCTKHU ITOYBHI,

OT/eJIEHUs PaJUOAaKTHUBHON (dasbl OT HEpAJAMOAKTHUBHOM.

LRI

238 wav 23

[ynemosas peakmopa 1P-8

30daHue peakmopa ®-1

C ero noMoIIb0 NPAaKTUYECKHU B IECTh Pa3 CHU3UIU O0bEMBI,
T.€. Bcero 15% oTnpaBuU/IN HA 3aXOPOHEHUE, & OCTAJIBHOE, YiKe
ab6coIIoTHO 6e301I1aCHOe, CHOBA MCII0JIb30BaJIU — Jlaxe pa36u-
JIM CKBEDUK Ha 9TOM MECTE.

Y Hac ceiiyac OrpoMHBIM Hapk POOGOTOTEXHUUYECKUX
CPEJICTB, CIIOMOIIbIO KOTOPBIX MBI MOKEM JUCTAHIIMOHHO
pesaThb OIacHble KOHCTPYKIMHM, KOMIIAKTUPOBaTh, 3arpy-
JKaTh, IEPEeBO3UTH. [lapk Gy/leT UCIIOIb30BaThCA HA JPYTUX
06'beKTax B OyAyIIIeM, Mbl MO¥KEM IIPEJIOKUTD CBOU YCIYyT'U
U OIIBITHBIN ITIEPCOHAI.

KypuaToBCKU#l MHCTUTYT U «PocaToM» IpPOBOJAAT G0JIb-
mue pa6otsl Ha CeBepHOM, THUX0OKeaHCKOM GJIoTe, Ha Ha-
IIUX CEBEPHBIX 00bEKTAX, I'/Ie 32 MHOTHUE I'0JIbl CKOIIMJIOCh
60/IbIIIOE KOJIUYECTBO CyOMapUH, BBIBEJEHHBIX U3 9KCILIY-
aranuu. KypyaToOBCKMI MHCTUTYT IOKa3aJl BBICOKYIO ad-
(exTUBHOCTBH NPOBEJAEHUA B G0JBIINX MacmiTabax paboT
10 yTUIMU3AIUU, XPAaHEHUIO aKTUBHBIX 30H M 0OTpaboTaHHO-
T0 TOILIMBA ATOMHBIX IOJIBOJAHBIX JIOAIOK, II0 CTPOUTEIBCTBY
¢pusnyeckoii 3aIUTH TAKUX 00 bEKTOB, T.€. MBI 3aHUMaeMCs
He TOJIbKO «JUCTOM» PU3UKOU, HO M OpraHu3aIueil cepbes-
HBIX paboT B 06/1aCTU Pa3BUTUS METO/IOB peaGUINUTAIUH.

B nHTepecax gaJbHEHUIIEeH 3BOJTIOIINN aTOMHOMN 3Hepre-
THUKU U AJEPHBIX TEXHOJIOTUH B I1€JI0M KpaliHe HE06X0IUMO
peoJoIeTh IICUX0JOTNYeCKUil 6apbep y HaceleHusa 3eM-
JIW, OIIacaloIIerocs NOoCIeCTBUHN 9TOU AeATeaIbHOCTU. [l
9TOro Heo6X0AMMO OYUCTHUTH IIAHETY OT PaJHAIMOHHOI0
HacJlequs MepBOro Iepuojia pa3BUTUSA AEPHBIX TEXHOJO-
TU# U B JAJIbHEHNIIIEM B3ATh 3TOT BOIIPOC I10J] CTPOI'MH KOH-
Tposb. B Poccuu peanusyerca degepaibHasa nporpamMmma
B 061aCcTH AJIEpHON U paJHalluOHHON 6€30I1aCHOCTH, U MBI
B Hell ycnenrHo ygyacTByeM. KypdyaToBCKUM MHCTUTYT CTO-
fJ1 Yy UICTOKOB BeJUKONU aToMHOU apel B CCCP, 1 MBI c yBe-
PEHHOCTBIO IIPOJOIKAEM J€JI0 HAllMX BEJMKUX IIpeJle-
CTBEHHUKOB. |

Becedosan Banepuii Hymakos
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Matepnanosepenne XXI BeKa

HHucmumym peakmopHbLX mMamepuaios u mexHoaoz2uii (MPMT) HUI]
«Kypuamosckuil uHcmumyms» 8blpoc HA 0CHOB8E MAMepuanosedueckoil
sabopamopuu, co3danHoil no udee HU.B. Kypuamosa 8 1951 2. s
uccanedo8aHus 061yueHHbLX U Denauwuxcsa mamepuanos. O6 ucmopuu,

a makjce 0 HacCmMosAulem UHCmumyma u €20 NJAdHAx Ham pacckasa
oupexmop MPMT dokmop mexHuueckux Hayk, npogeccop bopuc I'yposuu

3HAYAJIBHO 3/IeCh 3aHUMAJIUCh ITOBBIIIEHUEM pe-
cypca u paboTOCIIOCOGHOCTH MaTepHuaJioB aK-
THUBHBIX 30H BCEX TUIIOB PEAKTOPOB Ha TEIJIOBbIX
HeHUTpoHax (KpoMe peaKTOpPOB Ha OBICTPBIX HEM-
TPOHAX), a TaK¥Ke MaTepUajIoB KOPIIyCOB BOJIO-BOJSHBIX Pe-
AKTOpPOB, /I aTOMHOU nnpoMblinrneHHoctu B CCCP u 3apy-
GesKHBIX IAPTHEPOB.

B cdepy HamIUX MHTEPECOB BXOAUIMU PA3JIUYHBIE TUIIBI
peakTopoB. Bo-niepBBIX, IPOMBIIIJIEHHBbIE, HA KOTOPBIX IIJIa
HapaboTKa OpPYKEUHOro IJIyTOHUSA, U T€, YTO ObLIN IpEJ-
Ha3Ha4eHBHI JIJIA BIPAaGOTKU 2JIEKTPOSHEPIUH, — PEaKTOPhI
GoJpIoit MoltHocTu KaHaabHble (PBMK). Bo-BTOpBIX, BOZO-
BoAAHble (BBOP) sHepreTmyeckue U TPAHCIOPTHBIE peakK-
TOPHI JJ151 AaTOMHBIX ITIOBOJHBIX JIOJIOK U JIe0K0JI0B. Kypua-
TOBCKUU MHCTUTYT IO PAAY TeMATHUK ObLI «HAYYHBIM PyKO-
BOJMITEIEM» IPOEKTA CTPOUTEIBLCTBA U 9KCILIyaTanuu A9C,
ocymlectBasaBmeroca B CoberckoM Corose, — oTBedal 3a Uc-
NBITAHUA U BBIOOP PEaKTOPHBIX MaTepuasos. [IoaTomy, Kor-
Jla 9TU PEaKTOPbI BCTYIIAJIU B CTPOH, BCE IIyCKOBBIE paGOTHI,
a TaKKe UX TEKyIIee COIIPOBO/IEHHE, OCYIIECTBIIAINCH CU-
namu KypuartoBckoro nHcturyTta. CerogHs, Korga cTpaHe
TpebyeTcsa Bce 60blire U 60JIbIIE 3JIEKTPOIHEPTUH, paboThI,
Beaymueca B UPMT, odeHs BocTpeboBaHHbl. [IprueM K cta-
PBIM 3aj/jla4aM IIOCTOSAHHO 106aBJIsAeTCA 11eJIbII PAJ HOBBIX.

Hanpumep, MBI y4yacTByeM B IIpOTPaMMe IIO CO3/IaHUIO
TPaHCIOPTHO-3HEPIreTUYECKOI0 MOAYJA Ha OCHOBE fAJep-
HOM 2HEpProABUTraTeJbHON YCTAHOBKM MEraBaTTHOrO KJac-
ca. KcraTu, peaJbHBIX KOHKYPEHTOB Ha 8TOM HHUBE y Ha-
1Ieli cTpaHbl IOKa HeT. Kpome Toro, y HacC €CTbh KOHTPAKThI
Ha COIIPOBOKJIEHUE IIpoliecca JSKCHIyaTallui PeaKTOpOB,
B TOM YHCJIE U C 3apy0eXKHBIMU 3aKa3uynuKaMU. B HameM un-
CTUTYTE MMeeTCA IeN0YKa TaK Ha3bIBAEMBIX «(FOPAYMX Ka-
Mep», B KOTOPBIX MCCJIEAYIOTCS peaKTOpPHBble MaTepua-
JIBl BYyCJOBUAX obnydeHUs. Ilonck m o60CHOBaHUE CIIOCO-
60B IPOJJIEHUS CPOKA CJIYy#ObI peakTopoB TUna BBOP-1000
710 60 1eT — ofgHA U3 HAIIMX IIPUOPUTETHEBIX 3aja4d. Ee pe-
IIIeHHe IIOBJIeYeT 3a cO60M 3HAUUMBIM 9KOHOMUYECKUI ad-
¢eKT, Beb BBIBEJEHUE U3 9KCILIyaTallii peaKTopa BCerja
TpebyeT 3aMelalonuX MOIITHOCTEMN. B To e BpeMs peaKkTo-
PbI — caMbIf KalIUTAJIOEMKUI Ha 3TAlle CTPOUTEILCTBA CIIO-
co6 1oJiyueHus sHepruu. lleHa oHOro HOBOTO 2HeProb/oKa
BBOP MoskeT npeBblarh $3 Muipa. Y Kak TOJIBKO BIOKEHUS
OIIPaBAbIBAIOTCSA, & IIPOMCXOJUT 3TO JIET 3a 20, OHU CTAHOBAT-
¢l caMbIMU IPUOBIIBHBIMUA MHCTPYMEHTAMU B 9HEPTreTHKE.

A

ITo YPOBHIO UCCJIEAOBATEIBbCKUX BO3MOYKHOCTEN MBI CTaJIHN

CerofHs OJHON M3 CaMbIX IIPOABUHYTHIX 1abopaTopuii. Mbl
pacrojaraeM KOMIIJIEKCOM CaMOT0 COBPEMEHHOro o60py/o-
BaHUA /I IPOBEEHUA CTPYKTYPHBIX, TEII0(PU3NIECKUX,
Pas3IMYHOTO BHUJA CIIEKTPOMETPHUYECKUX, (PU3UKO-MEeXaHU-
YEeCKUX, HEUTPOHHO-I03UMETPUYECKUX UCCIIEIOBAHUN U UC-
IIBITAHUN MaTepUaJIOB.

CKaHUPYIOUIUY 2JIEKTPOHHBIN MUKPOCKOII Zeiss Supra 11o-
3BOJIAET IIPOBOJAUTH HCCJIEJOBAHUA CTPYKTYPbI U CBOHUCTB
06pasIoB, HAIPAMYIO CBSI3aHHBIE C XOJIOM UX JleTpa aliin:
HO03BOJISIET CMOTPETH 06pasIbl cpa3y Mocyie MEXaHUYECKUX
UCHOBITAHUMN, BUAETh Pa30BbIN, CTPYKTYPHBIN, XUMHUYECKUU
cocTaB MaTepuaia, OIIPeAeIUTh IIOBEPXHOCTD PA3pyIIeHUA.
YHUKaJIEH TaKKe IPOCBEYNBAIOIINN 3JIeKTPOHHBIN MUKPO-
ckon FEI Titan. C ero 1IoMomib0 MbI H3y4aeM o06pasIbl TOI-
muHOM npuMepHo 10-20 HM, KOTOpPbl€ TOTOBUM CHEIlHAJIb-
HBIM o6pasoMm. [TouTu Bcersia Ha HaIlleM YHUKaJIbHOM 060py-
JIOBAaHUU paboTaIOT MOJIOIbIE VICHBIE.

Y PMT xopormas AUHaAMHUKA: Jake B KPU3UCHBIN IIEPHOJ
06'b€M JIOTOBOPOB IOCTOAHHO pacTeT. OJHOBPEMEHHO BO3-
pacTaeT U KOJIMYECTBO HAYYHBIX COTPYAHUKOB B BO3pacTe
710 30 1eT — ceifuac ux y Hac 60/IbIIe TPETH. |

Becedosana AHHa Llamanosa
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YHUKanbHas ncciefoBaTe/lbCKo-
TexHoJloruyecKas 6asa
HUL «KypuyaTOBCKMIA MHCTUTYT»
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OT atToMHOrO

IIPOECKTA
710 KOHBEPreHIuu

Jupexmop HUL] «Kypuamosckuil uHcmumym» ujieH-koppecnoHoeHm PAH
Muxaun Koganvuyk paccka3dblgaem, Kakue HAYyUHO-mexHoo2uuecKue
NpPOPbIBbL 8 COBPEMEHHOTL HAYKE 8bIPOCAU U3 AMOMHO20 NPOEKMAa

— Muxaua BajJleHTHHOBHUY, KOI'Aa BbI BIIEPBbIE YCJIbIIIA-
au 0 KypuaTOBCKOM HHCTHUTYTE U O €Tr0 OCHOBaTeJie?

— B CCCP ¢amunuio KypuaroBa 3HaJ J1060U IIKOJIb-
HUK. OH, ero COTPyJHHUKH, CO3JJaHHBIM UM HHCTUTYT yiKe
B 1950-e rr. cTaau JereHgapHbiMu. KoHeuHo, ¢c camum Kyp-
YaTOBBIM s He ObLJI 3HAKOM, JIUIIb YUTAJ O HEM, CJIBIIIAJ
OT €ro Jipy3ei U copaTHUKOB. HEBO3MOM¥KHO IIPEICTABUTh, KaK
9TOT YeJI0BeK 6YKBaJIbHO BBITAIIIMJI Ha ce0e BCIO MaXUHY CO-
BETCKOI'0 aTOMHOro npoekxra. lirope BacunbeBuu KypuaTtos
ObLJI Ype3BBIYAWHO IIINPOKO 06pa30BaHHBIM yUYEHBIM, II03TO-
MY OH IIOHSAJI 1 CMOT PEIIUTD CJIOKHEHIINe IPo6GIeMbl ATOM-
HOM SHEPreTHUKH, OXBaTbIBasd caMble pa3Hble 006JIacTU 3HA-
HUUN — XUMMHIO, PU3UKY, reosioruto, nHpopmaTukry. ITo cytu,
OH OBbLJI UMEHHO MEXJUCIIUINIMNHAPHBIM YYEeHbIM, 9TO GBLIO
HE0OX0IUMBIM TPeGoBaHUEM JJIsI OPraHU3aI1U HOBOI aTOM-
HOM HayKu. Hay4HyI0 apyiIMIIUIO, MHTYUIIUIO, ap cCOGUPATh
BOKPYT ce6s1 HACTOAIINX ITOJABUKHUKOB, KOHIIEHTPUPOBATh
BCE CHJIBI Ha JIOCTUIKEHUU npuoputeTa KypuaToB coderan
c GJIeCTAIIMM TaJIAHTOM OpraHu3aTopa. B MHpOBoO#l Hayke
3TO BCcTpedaeTcda KpaiiHe peako. OH co3fall ¢ HylId B TAMXKe-
JIEHIINX YCJIOBUAX BOMHBI COBEPIIEHHYIO HAYYHYIO CHCTe-
My, IIKOJIY, KOTOpas He TOJIbKO pelInja B KpaTdyaHIiue cpo-
KM 3aJ[a9y CO3JaHUA AIEPHOI0 OPYIKUSA, HO U CTAJIa POJOHA-
YaJbHUKOM B3PBIBHOI'O PA3BUTHUA MHOMXKECTBA YHUKAJIbHBIX
TEeXHOJIOTHH, HAayYHBIX HAaIlpaBJIEHUH, KOTOPBIMU MBI I'OP-
JAMMCSH U II0 Cel AeHb. M3 aToMHOM 6G0MOBI BO3HUKJIA aTOM-
Has 9HepreTUKa, KaK OJHO M3 ee HAIIpaBJICHUN pa3BUJIACh
aTOMHO-BO/IOPOJIHAA S9HEPreTHUKA, I/Ie AJIA Oy YeHUA BOJO-
poZia MCIOIb3YIOT BBICOKOTEMIIEpATypPHBbIE I'a30BbIE€ peak-
TOphl. CHeAYIONINI IIar — OT IIpoliecca JAeJeHUs aTOMHO-
ro fi/ipa K CHHTe3y, TePMOs/IePHOM 9HEepreTHKe, yIIpaBJisae-
MOMY TE€PMOSIIEPHOMY CUHTE3y, JIf Yero 66110 He0OX0AMO
OCBOHUTb MArHUTHOE yJep:KaHUe IUIa3Mbl, a 3HAYUT, BO3-
HUKJIa TOTPEGHOCTh B HOBBIX MaTepHajax CO CBOMCTBaAMU
CBEpPXIPOBOAUMOCTHU. B mponecce co3gaHus aTOMHON 60M-
6bI BOBHUK aTOMHBIN peakTop, a OyAydu yCTaHOBJIEHHBIM
Ha IIOJBOAHYIO JIOAKY, OH ob6ecIriedms el HeJOCTHIKUMBIN
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paHee 3amac aBTOHOMHOCTH. [Tociie 3Toro MelI caeiaau mep-
BBI B MUp€ aTOMHBIH JIeZIOKOJI, 6Jarofapsa 4eMy U CerojHs
AKTHUBHO IIPUCYTCTBYEM B APKTHUKeE. [[JI1 aTOMHOI'O IIPOEKTa
6B1JI0 HEOOXOAMMO HAYyYUThCA BBIAEIATH PA3JTUYHbIE HU30-
TOIBI ¥ paboTaTh C HUMH, U MBI CO3JJQJIM IIPOMBIIIJIEHHOCTh
110 pa3/ie/IEeHUIO U30TOIOB, KOTOPHIE JIEsKAT B OCHOBE AI€PHOMI
MeJUIUHBI, JUATHOCTUKH, I03UTPOHHO-3MHCCHOHHOU TOMO-
rpaguu, JIy4eBoUd Tepanuu U T.4. 3aTeM Mbl HadaJId CTPOUTh
YCKOPHUTEIN U HENTPOHHBIE PEAaKTOPHI, B PE3yIbTAaTe CO3/1a-
JIM YHUKaJIbHYIO HCCJIe/IoBaTeIbCKYI0 6a3y, B IIOJIHOM Mepe
paboTarolyo ceronHa B KypuyaToBckoM nHCTUTYTe. Tak 4TO
cylllecTBEHHAA YacThb CErOJHANIHEN NMBUIN3AIUN TaK UINA
HHa4Je cBA3aHa ¢ peajauaanueid aromHoro npoexra U.B. Kyp-
YaTOBBIM U €I'0 CIIOJBUKHUKAMMU.

A xoporto 3HaJ nocaegosarena M.B. Kypuarosa — Anato-
s IerpoBuya Anexkcanaposa. OH chirpaj 60JbIIyI0 POJIb
B MoeH Hay4dHOH cyapbe. A.Il. AnekcaHZpPOB MHOTO JeT ObLIT
JupexTopoM KypdyaToBCKOro MHCTUTYTA U IIpe3ujieHToM AH
CCCP, o61aa1 OTPOMHBIM aBTOPUTETOM, }KU3HEHHBIM OIIbI-
TOM U KOJIOCCAIbHOM MHTyne. OH ObLJI BbIIAIOIINMCH yUe-
HBIM, OPTaHU3aTOPOM U YEJIOBEKOM C 6OJIBIIION GYKBBI. AKajie-
MUK AJIEKCAHIPOB yMep 3UMoH 1994 1., 3T0 GBLI caMblil pa3rap
WINXMX JIEBAHOCTBIX» — IIPOBAJILHBIX JIET U JIJIS1 HAYKH, U JIJI
cTpasbl. Ha KypuaToBCKOM MHCTUTYTE THMKEIO CKa3bIBAJICA
TMOCTYEPHOOBIIBCKUY CHHAPOM. YepHOOBLIb GBI B KAKOM-TO
CMBICJIE HE TOJIBKO TEXHOJIOTMYECKON aBaprel, HO U KaTacTpo-
¢oii Bcell COBETCKOM CHCTEMBI, UE0JIOrMYeCKO 60MOOI MOz,
CCCP, HCKJIIOUYUTEJIBHO «yA0OHOM ISl pACKPYyYMBaHUA ob6pasa
TIJIOXO YIIPaBJIAEMOM CTPAHBI, OITACHOM JJI MUpa.

— Kaxk BbI Bomu B KypuaToBCKuii HHCTHUTYT?

— B rHagase 1980-X IT. BO BCéM MHP€ Ha4YMHAJI0Ch pa3BU-
THEe MUKPO3JIEKTPOHUKU, U 6iaromapsa A.Il. AnekcaHIpo-
By Hallld COBME€CTHBIE ¢ KypyaTOBCKMM HMHCTUTYTOM pa-
60THI OBLIM BKJIIOYEHBI B MEKBEJOMCTBEHHYIO IIPOIPAMMY
110 MUKPOJJIEKTPOHUKE. B paMKax 2ToH AeATeIbHOCTH MBI
no3HakoMuauch ¢ Esrenuem Ilasiosuyem BenxoBbIM. Tor-
Ja @To OBLI €ro TNIaBHBIM Hay4YHBIN MHTepec nocje GU3NKNU
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Bosbwoe Koabuyo Kypuamosckoz20 CUHXpOMpOoHa

mira3mel, YTC. Byaydu 1o cBoe# CyTH rocyJapCTBEHHBIM 4de-
soBekoM, E.IT. Be1nxoB BeIHeC ITpo6yieMy pa3BUTHA MUKPOI-
JIEKTPOHUKU U NUH(POPMAIIUOHHBIX TEXHOJOTUH y Hac B CTpa-
HE Ha BBICIINH yPOBEHB, CO3/1aJI ¥ BO3IVIABUJI OTAEICHUE UH-
dopmanmoHHBIX TexHOIorui B AH CCCP, Hauasn pa3BUBaTh
3TU TeXHoJoruu u B KypyaToBCKOM MHCTUTYTeE, IA€ BIO-
ciaeAcTBUM poauica poccuiickuit MaTepHer. C 1984 r. Ha-
qaJlach CHHXPOTPOHHAsA 3I0Iesd, Korja IIapaJijeJbHo IIJIO0
CTPOUTEIBCTBO MOIIHOIO IIPOMBIIIJIEHHOTO CUHXPOTPOHA
JUIS1 MUKPOYJIEKTPOHUKH B 3eJIeHOrpajie ¥ HeOOJIbIIIOro uc-
crenoBaTenabckoro B KypyatoBckom mHeTUuTyTe. B 9TOM fe-
ATEeJIPHOCTHU yYacTBOBAJM MHOTHE y4eHble u3 KypuyaTHuKa,
HoBocubupckoro MHcTuTyTa AaepHoit pusuku um. ILU. Byz-
kepa, MHcTUTyTa KpucTaiorpadun uM. A.B. IIly6HUKO-
Ba, pAga 3esieHorpaacknx HUU. Ilocae pa3Bajia COBETCKOU
cuctembl BIIK 1 K/I09eBBIX MUHUCTEPCTB CTPOUTEIBCTBO
3eIeHOrpaiICKOro CUHXPOTPOHA 3aMOPO3UJIOCh Ha JOJITHe
roxel, a KypuaToBckuil yanocs foBectu o yma. B 1998 r.
B MuHHCTEpCTBE HAYKU HAIIUMU CTapaHUAMU IIPU aKTUB-
HOU mojjaep:kke akageMukoB A.d. ArnpeeBa u lO.A. Ocu-
npsaHa 6pl1a oTKpbITa PenepanpHad mporpaMMa IO CHH-
XpOTpOoHHOMY u3iaydeHno. E.I1. Be1nuxoB 1 TorgantHui 1u-
pexTop nHctutyTa A.IO. Pymannes cosnanu B KypuaTHuke
WHCTUTYT CUHXPOTPOHHBIX HUCCJIEJOBAHUU U IPEAIOKNIN
MHE €ro BO3IVIAaBUTh C yYE€TOM MOETrO OIIbITa PaboThI IpaK-
THUYECKHM Ha BCEX CHMHXPOTPOHAX MHUpA, a TaKiKe aKTUB-
HOTO y4YacTHus Moel J1abopaTOpPUM PEHTI€HOBCKON ONTUKU
U CHHXPOTPOHHOTO U3Jay4YeHuA VHCTUTYyTa KpUCTaJIorpa-
¢un PAH B codganuu ctannuii Ha KypyaToBCKOM CHHXPO-
TpoHe. f, 6yAy4YH KpUCTAIODU3UKOM — MEMHKIUCIIUIIN-
HapHBIM HCCJIeIoBaTeJIeM 110 CBOeH cyTH, 61aroaaps pabore
Ha CHHXPOTPOHAX,00beJUHAIONINX YUYEHBIX CAMBIX PAa3HBIX
cHenuaabHOCTEH, MEKAUCIUILIMHAPHOCTD BCe 6oJiee yriy-
6715171, a KypuaToBcKUit MHCTUTYT 3aaJl e1nie 60Jiee BBICOKY IO
NJIaHKY.
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S Braooumica Bpabory KypdyaToBCKOro HWHCTUTYyTa
B 1998 1., Gyy YU IIpU 9TOM AUPEKTOPOM aKaJeMHUIECKOro 1H-
cTutyTa Kpuctasorpaduu. Ha cMHXpoTpoHe Bee elre 6bLI0
B CTAJIUU CTPOUTEIBCTBA, MOHTAXKA MepBBIX cTaHIui: [TPO,
BEJIOK, PK®M, peHTreHOBCKOU KpHUCTAJJIOrpaduu, CIIpoeK-
TUPOBAHHBIX U co3jaHHBIX B IK PAH. B okTsa6pe 1999 r. 1my-
CTHJIN NIEPBBIN IIYYOK, HA TOPKECTBEHHYIO LIEPEMOHUIO OT-
KPBITUA IpUexa npeMbep-MUHHUCTpP B.B. IlyTun. 9T0 6bLIO
3HAKOBBIM COOBITHEM: BIEPBBIE 3a AECATUIIETUE YIAJIOCH ClIe-
JaTh BasKHBIH IIar 18 Bcel Halel Haykd. [1o cell JeHb CUH-
XpoTpoH KypuaToBCKOro eHTpa CUHXPOTPOHHOTO U3JIyYe-
Husa (KLCH) ocTaeTcda eIMHCTBEHHBIM CIEIUMAIU3UPOBAH-
HBIM UCTOYHHKOM C/ Ha IOCTCOBETCKOM IIPOCTPAHCTBE.

B 2005 r. E.Il. BeaanxoB IIpeAjIo:KNUI MHE CTATh JUPEKTO-
poMm KypuaroBckoro nHcTuUTyTa. I MEHA 3TO CTAJIO He-
OKU/TAHHOCTBIO. MBI TOJIBKO Havyad BbIKApaGKUBATHCA
U3 IIpoBaJja NPEABbIAYINEero AeCATUIEeTU, BO3IIaBIgeMBbIH
MHoU MHcTuTyT Kpructauiorpaduu PAH ycrienrHo pa3BuBasl
HOBBIE TEMBbI, CBA3aHHBIE C 0EJIKOBOM KpHUCTaJIorpaduen,
HaHOOMOTEXHOJIOTUAMU, PEHTT€HOBCKMMH METOAAMHU JHa-
THOCTHUKH, IOy Y€HUEM MOJIEKYIAPHBIX IIJICHOK U T.J., a TYT
npejacTosaaa abCoMIOTHO HOBad, KoJoccalbHasA 110 MacIITa-
6aM U CJIOKHOCTHU 3aiava.

IIpeaspiayliye nepecTpoedHbIE€ TOJbl HE IPOLLJIN AAapoM
M I TAKOI'0 TMTraHTa COBETCKOM HayKHu, Kak KypuaTHuK.
Bcesa HayuHasa cucteMma Poccum 3a aTu rojsl 6bli1a ectabu-
JIN3UPOBAHA, COCTOAJIA M3 KJIACTEPOB, KaMAbIA M3 KOTO-
pBIX 60poJics 3a BbIKUBaHUE. S INIyOoKo y6eKJeH B TOM, YTO
HayKa HU OJJHOM CTPaHbI MHpa He BOCCTAHOBUJIACH ObI IO-
CJIe TaKOTO IITyGOKOro mIoKa. MBI BBIXKHUJIM TOJIBKO O61arona-
P4 KoJloccaJIbHOMY ITOTE€HIIMAIy COBETCKOM HAayKU, ee Hayd-
HBIM IIIKOJIaM, KOTOpBIE, KaK KapKac, IPOJ0IHKaIN CACPHU-
BaTh pacchIIIaoNIyIOCcAd Ha IIa3ax KOHCTpyKIuio. HayuHble
yUYpexAeHUA IIyCTUJINCh B CBOOOJHOE IIJIaBaHUE, BBIKHUBA-
JIA KTO KaK Mor. O pa3BUTUU B 3TU I'oJibl (PAaKTUIECKH IIPHU-
LI1JI0Ch 3a0BITh, ITITABHOE ObLIIO OCTATHCSA Ha IJIABY.

— Yro 3xe nomoryio KypuaToBCKOMY HHCTHTYTY COXpa-
HHUTbCA?

— KonoccanpHbIN IOTEHIIMAT UHCTUTYTA IO3BOIUI €MY
MIPOJOIKUTB PaboTy II0 MHEPLIUU. fiepHbIe 06BbEKTHI HAa €Tr0
TEPPUTOPUU CTAJHU HEKOeH OXPaHHOU I'PAaMOTOH OT (IpHBa-
TU3auuw Hailed tepputopuu B 100 ra. biarogaps E.IT. Be-
JINXOBY MHCTUTYT yJaJIOCh COXpaHUTb. OH caM B 3TU TOfBbI
IPOAOJIKAJ aKTUBHYIO 1A TEIBHOCTD U 110 pa3BUTHUIO MIHTEp-
HeTa B Poccun, u o 3anycky csoero getuma — ITER, 1 110 pa-
60TaM B 06/IaCTH OCBOEHHUSA apKTH4YecKoro menabda. B reaom
B Kyp4uaToBCKOM MHCTHUTYyTE OCTABaJIMCh Ha IJIaBy HAIIpaB-
JIEHUS, CBA3AHHBIE C A€PHOI 9HEPre TUKON — BasKHBIM CTPa-
TEerM4YeCKUM BeKTOpoM. Halr aTOMHBIM KOMILIEKC ITOCTpajall
3HAYUTEJIbHO MEHBbIIIE, YeM OCTaJIbHbIE OTPACIU POCCUMCKOMN
HayKU, IIOTOMY 4YTO ObLI BOCTPe6OBAaHHBIM B paMKaxX TEXHO-
JIOTUYECKOT0 IIUKJIA, KOTOPBINA He MOT OCTAaHOBUTBCA (IJ1aBa-
JIV TIOJIBOTHBIE JIOJKH, JIEOKOJbI, padoTanu A9C), a B MUpe
CyIIIeCTBOBAJI INIATEKECIIOCOOHBIH CITPOC HA 9TU TEXHOJIOTUH.

Il pa6oThI B paMKaX MeKYHAPOIHBIX IIPOEKTOB I10 pe-
abUIUTAlUN 3arpSA3HEHHBIX TEPPUTOPUM, 3aIlUTe AHep-
HBIX 00'beKTOB. BakHyto ponb urpanu ITERu CERN. OgHako
OGBIJIO OYEBHU/THO, YTO TAKOE CKOJIb}KEHHE I10 TEYEHHUIO BeJeT
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KOHBEPIEHTHBIE HAYKHU

B HUKyAa. Heo6xoauM ObII HOBBIN ITTOGAJIBHBIN ITPOEKT, KO-
TOPBIN U IOTAIIUT 32 COO0M yiKe CyIIeCcTBYOIIMe HAallpaBJIe-
HUS, U JacT CTApT IPUHIIUIINAIBHO HOBOM HayKe.

— YTO K€ CTaJIO 3TUM HOBBIM «aTOMHBIM IPOEKTOM»?

— CHayaJjia MHe IpeJICTaBJIsANIOCh, YTO TAKHUM JIOKOMOTHU-
BOM MOKET CTaThb CUHXPOTPOH C €r0 MEeXAUCIIUILINHAPHOU
CYLIHOCTBIO, IIMPOKUMHU BO3MOKHOCTAMMU AJIs MaTepUaIO-
BEJIEHUS, JUATHOCTHUKH, HO B IIPOLIECCE CTAJIO ICHO, UTO 3TO
IyCTh BaKHas, HO YaCTHOCTb, a Hy KHa 1/I€0JIOTUA Hay YHOI'0
peHeccaHca. [TocTeneHHoO 3Ta H/IeoJornyecKas JMHUA Hava-
Jla BBIDUCOBBIBAThCS BCE siCHEe. B IIpoBajibHBIE /I POCCUI-
ckolf Hayku 1990-e rr. Bo BCeM MUPe IIPOU30IIe] TUTaHTCKUN
CKaYOK B Pa3BUTHU HCCJIEOBaAaHUH ¢ ucronb3oBaHuem CH.
Biiaronaps peHTT€HOBCKOMY U CUHXPOTPOHHOMY U3/1y YEHUIO
pasBuJIach, HAIIpUMep, MoJeKyJasapHasa O6uonorus. He ciy-
4alHO IlepBbl€ KPYITHbIE MUPOBBIE LIEHTPHI HAHOUCCJIEA0BA-
HUI cTajlu o6pas3oBbIBaThCA Ha 6ase yiKe CyIIecTBYIOIIHX
CUHXPOTPOHHBIX MUCTOYHHUKOB, Ipe:xje Bcero B CIIIA mpu
HaIlMOHAJBHBIX JlabopaTopuax (AproHckoil, BpykxeiiBeH-
ckoli, Bepkiu u Ap.). 9TH aMepUKaHCKUE HAHOIIEHTPbI ObLINU
pas3HOHAINIPpABJIEHHBIMU — KTO-TO OPUEHTHUPYyeTcA O00Jb-
e Ha 6MOTEXHOJIOTUH, KTO-TO Ha HAHOJUATHOCTHUKY M T.J.
Ha Kyp4aToBCKOM CHHXPOTPOHE MBI Pa3BEPHYJIH HCCJENO0-
BaHUA B 06/1aCTH MaTepUaIOBEAEeHUA, HAaHO- U GUOTEXHOJIO-
Ui, MOJIEKYJISPHOU GMOJIOTUU U MEAUIIMHBI, METOZ0B HaHO-
JIMarHOCTUKM C aTOMapHBIM paspenieHueM. [ToaToMy K Ha-
3BaHUIO «Kyp4yaTOBCKUI IEHTP CUHXPOTPOHHOTO U3y YeHUA»
B 2005 . 6b1710 706ABIEHO M HAHOTEXHOJOTUN», IIOCKOJIBKY
K TOMY BPEMEHU y3Ke CTaJI0 OYeBUIHO UX B3aUMO/IOIIOJTHEHUE.
HaBOoTeXHO0JIOTMH, CyTh KOTOPBIX B KOHCTPYUMPOBAHUU IIPUH-
IIMIIMAIbHO HOBBIX MaTe€pPUAaJIOB IIyTeM HallpaBJIE€HHOIO Ma-
HUIIyIMPOBAHUSA aTOMAaMHM U MOJIEKYJIaMU, Y3Ke JAaBHO PAa3BU-
BaJIU U B Hallleli cTpaHe, U 3a py6e:xom. Ho moHMMaHMe TOro,
YTO 3TO HE IIPOCTO eIlle OJJHA HOBAfA TE€XHOJIOTUA (IIyCTh JaKe
aTOMHO-MOJIEKYJIsIpHAs), a IEPEX0/] Ha HOBBIM 2Tall HayYHO-
TEXHOJIOTUYECKOI0 Pa3BUTHUSA, BO3HUKJIO B Havase 2000-x rr.
B aMepuKkaHCKON HAHOUMHUIIUATUBE HAHOTEXHOJOTUU OBbLINU
oIpejieJIeHbl KaK HAllMOHAIBHBIN npuopuTeT, u CIIA focTur-
JIM B UX Pa3BUTUHU OOIBIINX yCIIEXOB, ONMPasCh Ha XOPOIIIO
CTPYKTYPHUPOBAHHYIO CUCTEMY HAyKU 1 06pa30oBaHUSA, YETKO
OTJIAKEHHBIE 3a IECATKU JIET MEXaHU3MBbI IIepeTeKaHUs Ha-
YYHBIX 3HAHUH B IPOMBIIIIJIEHHOCTb IIPU PAaBHOM yYaCTHH I'O-
cypapcTsa, 6M3Heca U HayKHu.

Poccus e cTpousa CBOIO CTPATETUIO PA3BUTUA HAHOTEX-
HOJIOTUM B COBEPIIEHHO HMHBIX SKOHOMMYECKHUX, IIOJUTU-
YeCKUX, COIIUAIbHBIX ycaoBUAX. [ToaTOMy Halla HAaHOMHU-
nuaThBa IIOMHUMO CBOE€H Hay4HOU cocTaBJAIONIel — IIPUH-
IIAIIMAJbHO HOBOM METOJI0JIOTUU — ChII'paJjla BaKHYIO POJIb
U B CTPYKTYPHPOBAHUU HAYYHOI cpebl cTpaHbl. CucTeMHasd
paboTa B 3TOM HalpaBJeHUHU Havyajaack B 2006 r. rmocje npu-
HATUA IPaBUTEJbCTBOM [IporpaMMel KoopAuHaANUU paboTt
B 00J1aCTH HAHOTEXHOJIOTMI M1 HAaHOMaTepHUaJIoB B PO, B pam-
KaX KOTOpPOH HavyaJloch (pOPMHUPOBAHUE HAIIMOHAJIbHON Ha-
HOTEXHOJIOTMYECKOM CeTH, OXBaThIBalollel Bcio cTpany. Ha-
YYHBIM PYKOBOAUTEJIEM B 3TOM poriecce 6611 KypuaToBcKuin
UHCTUTYT, OPraHU3aIlMOHHBIM — MMHHCTEPCTBO 06pa30-
BaHUA ¥ HAYKHU, KOTOPOMY y/J1aJIOCh 3a HECKOJIBKO JIET C IIO-
Molbio (enepanbHBIX IeneBblX nporpamm (PILII) cospaTh

o Bce cTpaHe paboTocrnoco6HOe HAHOTEXHOJOTHYECKOe
coobmmecTBo: K peanusanuu LI nmogkmrounnnce PAH, Ha-
Y4YHBIE WHCTUTYTBI Pa3JIAYHBIX BEJOMCTB, IIPOU3BOJCTBO.
BamHBIM 2TaIloM CTaJIO COBEIIaHMUE II0 pa3BUTUIO HAHOTEX-
HoJiorui B Poccun, kotopoe nposen B anipene 2007 1. B Kyp-
YaTOBCKOM MHCTUTYyTe IIpe3ueHT B.B. [IytuH. [1o ero uroram
OBIJIO IIPUHATO PEIIEHE O 3aIIyCKe POCCUICKOI'0 HAITMOHA I b-
HOro HaHoIpoekTa. Beckope B.B. ITyTuH 06'bABMII 06 MHUIIU-
atuBe «CTpaTerus pa3sBUTUS HAHOUHAYCTpUm». I cuurarlo,
poccuiickas HAHOMHUIIMATHUBA /aja TOJIYOK Pa3BUTHIO Ha-
mreff HayKy Ha HOBOM YPOBHE, B TOM YMCJIE OPraHU3aIlMOH-
HOM, 3Ha4YUTeJIbHO M3MEHUJIa Hay YHBIN JaHAIIadT.

Ha tepputopun Kyp4yaTOBCKOr0O MHCTUTYTa MBI CO3Ja-
au l[eHTp HaHOTEeXHOJIOTUH, KOTOPBIM BKJIIOYaJ B cebd HO-
BB HAHOTEXHOJIOTUYECKUIN KOPITyC, MOJEPHU3UPOBAHHBIN
Kyp4yaToBCKUI LIEHTP CUHXPOTPOHHOrO U3JIy4YeHUS U UC-
ciaenoBaTenbckuil peaktop MP-8. B uHCTUTYTE CcyHIeCcTBO-
BaJjla TaKyKe HaydHas IIKOJIa 110 MUKPO3JEeKTpoHUKe. Ha-
HOTEXHOJIOTUYECKHE IIPpUMePhI paboT Tex JeT: pa3paboTKa
HOBBIX HAHOKOHCTPYKIIMOHHBIX MaTepPHaJjoB JJIA KOPIIyCOB
aTOMHBIX PEaKTOPOB, HAHOCTPYKTYPHPOBAHHBIX IOKPBI-
TUM JJI pa3JIUYHBbIX HHCTPYMEHTOB; HOBbIE METOJIMKU CHUH-
Te3a HAHOCTPYKTYPHBIX 3JIEKTPOKATAJIN3aTOPOB U HAHeECe-
HUSA 3JIEKTPOKATAIATUYECKUX CJIOEB; CO3/JaHUE 9KCIIEPUMEH-
TaJIBHOI'0 JATYMKA JaBJICHUS JKUJIKHUX U ra3000pa3HbIX Cpe/
C YyHUKQJbHBIMH XapaKTepUCTUKaMU Ha ctaHuuu JIMTA
C HCIIOJIb30BAaHUEM METO/ia INIyOOKON PEHTTE€HOBCKOM JIUTO-
rpaduy; HOBbIE METOABI IIOJIyYeHUA TOKOHECYIIIUX 3JIEMEH-
TOB U JIEHT M3 BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB;
paspaboTKka TEXHOJOTUH CO3JaHUA HAHOIIOPOIIKOB Pa3JIny-
HOTO IIPUMEHEHUS — OT aBUAIUU 10 GMOMEIUIINHEI; CO3/a-
HUE HAHOB3JIEKTPOMEXaHUYECKUX YCTPONCTB, B TOM YHCJIE
MHUKPOPOGOTOB, CIIOCOOGHBIX IepeMelaTbCs BHYTPU KPOBe-
HOCHBIX COCY/IOB, U T.[.

ITocTeneHHO BcA JOTUKA 3TUX paboT moagBoAUIA K CBA3-
Ke HaHO- M OMOTEeXHOJOTU!, CTAaJU BUAHBI ciabble MecTa,
a MMEHHO OTCyTcTBHE B KypuyaTOBCKOM HHCTUTYTe OHO-
JIOTUYECKOro HalpaBiieHuA. TouyHee, Takoe HallpaBlie-
HHe ObLI0: U3ydYeHUEM BIUAHUA pajualuu Ha 6uoJiorude-
cKre 06beKTHl KypyaTOBCKUY MHCTUTYT 3aHUMAJCH eIle
B 1950-1960-X I'T. B CBOEM PaNOOUOJIOIMTYECKOM OT/EJIE, KO-
TOPBIN IT031Hee ObLJI Ipeo6pa3oBaH B IHCTUTYT MOJIEKYJIAP-
HoU reHeTuku PAH. B HcTuTyTe Kpucrtasiorpadpuu PAH
MBI YCIIEIITHO BEJIU HCCJIeJOBAHUA C OMOKpHUCTAIaMU, 3a-
HUMAaJIUCh KOCMUYECKUM MaTepUaIoBeleHUueM, IIIU pabo-
ThI 9TOM HAIIPABJIEHHOCTU U HA CHHXPOTPOHE, ITI09TOMY MHE
aTa TemMa ObLIa 6aIu3Ka.

HNudpactpykrypa KypuyaToBCKOro HHCTUTYTa — CHUHXPO-
TPOHHBIN 1 HEUTPOHHBIN HCTOYHUKH, CYyIIEPKOMIIBIOTED, T€X-
HOJIOTMYE€CKUH KOMIIJIEKC MUKPO3JIEKTPOHUKH — COCTaBUJIA
MoOIITHY0 623y He TOJbKO AJI8 MaTepUaJoBeI4eCKUX UCCIIE0-
BaHUU. MBI HaYaJIX BOCIIOJIHATH HEJIOCTAIOIYI0 OHroJjIoruye-
CKYIO COCTABJIAIONIYIO, COOMPATh KOJUIEKTUB €JMHOMBIIIIIICH-
HUKOB, ITOJIKJIIOYMJIN K pa60Te U3BECTHBIX POCCUHCKUX GHOJIO-
roB, npe:xje Bcero akagemMuka K.I. Ckpabuna. Ero Ko/leKTuB
B KpaTdalIine cpoku o6opyroBajl 6MOJIOrMYEeCcKU KOpIyc,
3aIlyCTHJIM IIepBble HAIIPpaBJIEHHUS — TI'€HHO-UHKEHEPHOE
u 6enroByI0 pabpuky. IlepBoii «BBICTpEIMIa» pacirndpoBKa
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reHoMma. B Hauase 2000-x I'T. BO BCeM MUpe HavyaJcs IIPOPLIB
B T€HOMUKE, CBA3aHHBIN C Pa3BUTHEM HAHOTEXHOJIOTUH U MO-
JIEKYJIAPHOM OMOJIOTMH, B pe3yJIbTaTe Yero MosSBUJIOCh HOBOE
HaIllpaBJIeHUEe — YCKOPEeHHas paclIu@poBKa 'eHoOMa KUBBIX
cymlecTB. PacimudpoBka reHoMa 4ejloBeKa, Iponu3BeicHHAA
BJ1abopatopuu reHoMmukmn KypuatoBckoro HBUKC-neHTpa
B 2009 r., 6112 BocbMoM B Mupe. Cerogusa KypuaToBckad Jia-
6opaTopus reHOMUKU — €JUHCTBEHHAs HAay4YHas opraHusa-
nusa B Poccun, rae cekBeHUPoBaHO yixe 20 FeHOMOB.

B Hauause mporecca pa6oT 1o pacmudpoBKe reHoMa cTa-
JIO TIOHATHO, YTO 3TO MOMKHO OBICTPO OCYIIE€CTBUTH, TOJb-
KO MMes B PACHOPAMKEHNHU JO0CTATOYHBbIE BEIUYUCINUTEIbHbBIE
MoOITHOCTHU. COOTBETCTBEHHO, CIEAYIOIIHUM 3TAloM CTaJio
dopMHpoOBaHNUE BBIYHUCIUTEIBHOTO IIeHTpa Ha 6a3e Kypua-
TOBCKOI'O CyIlepKoMIboTepa. Hadanam ero MoaepHHU3UPO-
BaTh, HapalluBaTh MOIIHOCTH, T.K. B OBICTPOU o6paboTke
OIPOMHBIX MAaCCHUBOB JJAHHBIX KpalHe HYKJaJI0Ch HE TOJIb-
KO TEeHHO-HMH:KEHEepHOoe MojpasjejeHNe, HO M aTOMHBIN
6JIOK, CHHXPOTPOHHO-HEUTPOHHBIN KoMILIeKc. [locToaHHO
pacmupsaIoCch HAIlle y9acTHe U B MEK/IYHAPOIHBIX IIPOEK-
Tax Ha 6a3e MerayCTaHOBOK, HQ4aJIOCh aKTUBHOE PA3BUTUE
GRID-TeXHOJIOTUU MOJEJINPOBaHUsA, 00paboTKU U aHAIU3a
JaHHBIX ¢ MeraycTaHoBoK. Ha 6aze HUII «KypuaToBCcKuil MH-
CTHUTYT» CO3a€TCA KOMIBIOTEPHBIN IIEHTP IIEPBOTr'0 YPOBHSA
(Tier-1) ceTn pacipeaeseHHbIX BerauciaeHud (GRID), koTopasa
o6pabaThIBaeT JAHHBIE OT 9KCIIEPUMEHTOB, BBIIIOJIHAIOIMX-
csa Ha Boabiom agpoHHOM Kosutaiiepe. B mupe Bcero 11 mo-
JO0GHBIX IIEHTPOB IEPBOTr'0 Y POBHH.

CerogHsa (paKTUYECKU BCE HAy4YHBIE ITOApPA3/IeIeHUA UH-
CTUTYyTa UCHOJb3YIOT BO3MOKHOCTH CYIIEPKOMIIBIOTEPHOIO
eHTpa o6paboTKN JaHHBIX, KOTOPBIM BXOJUT B TPOUKY ca-
MbIX MoIIHBIX B CHI 1 B IepBYy10 COTHIO MUPOBOI'O PEUTHHTA.
Ero aKTHBHOE pPa3BUTHE CTAJIO JIOTHUYECKUM IIPOJIOIKEHUEM
paboT 1o pacmugpoBKe reHoMa U YeTKO 0603HAYMJIO CBA3KY
«HaHO-61o0-nHPOo». CEeKBEHHUPOBaHMUe reHoMa GbII0 ObI HEBO3-
MOXKHBIM U 6e3 6e1KoBoM (pabpuKH, I/ie NCXOAHBIN MaTepu-
aJI — I'eHBl, a Ha BBIXO/IE M0y YaloTCA 6€IKOBbIE KPUCTAJLIbI,
CIJIyKalllie MaTepHaJIoM JJIf CO3JaHUA UCKYCCTBEHHBIX OH1O-
JIOTUYECKHUX 00'beKTOB. TakUM 006pa3oM, Ha IIPAKTHUKE XOPO-
1110 3apeKoMeHjoBaja ce6s MoJie/Ib, B KOTOPOU Ha OAHY LIeJIb
paboTaroT GU3UKN, XUMHUKH, GUO0JIOTH, CIIeIuaancTsI 1o UT.
Ycenexa yaanochk JOOUTBCA B KpaTyakIlie CPOKH €Ille U II0TO-
MY, YTO BE€Ch KOMILJIEKC ObLJI COCPEIOTOYEH B OTHOM HAy YHOM
LICHTPE B COCEAHUX 3AaHUAX. Takum 06pa3om, OblIa 3aIrylie-
Ha KOHBEPreHTHadA MOJIeJIb, KOTOpasd CeTOJHsA CcTajla OCHOBOM
paboTel Bcero KypuaroBckoro HBUKC-1mienTpa.

— A CKOJIBKO IPMMEPHO JJINJICA 3TOT HadaJbHBIN 3Tan?

— CoBnajieHue, KOHEYHO, HO MOPAAKA JAEBATHU MeCHAIEB.
O6opyroBaTh 6MOJIOrMYECKUI KOPITyC MBI HadyaIu B peBpa-
sne-mapte 2009 1., a reHoM 6bL1 pacmu@poBaH B fAekabpe. Ko-
HEYHO, /10 9TOro 6b1JI0 MHOT'0 PaGOTBHI 110 I0BEIEHUIO KOpITyca
J10 HYKHBIX TEXHOJOTUYeCKUX TpeboBaHuil. Ceiiyac B HEM
pacriosaraeTcsa IOMHUMO I'€HHO-UHKEHEPHOTrO IoJipas/jeiie-
HUA U 6eTK0BOM (pabpUKN cynlepcoBpeMeHHasd 1abopaTopust
MUKPOCKOIIMU ITPAKTUYECKU CO BCEM CIEKTPOM IIPHOOpPOB
IpocBeYnBalolled, CKAHUPYIOIIeH, pacCTPOBOM 3JIE€KTPOH-
HOM MUKPOCKOIIUH, a TaKiKe OTAeJeHre HepopUu3noJIoTuu
Y KOTHUTUBHBIX HAyK.

KOrHUTHBHBIE HAYKU CTAJIY CJIEIYIOIINUM HaIlpaBIeHUEeM
B passutuu HBUKC-nenrtpa. K suMm eme B 2007 . MeHs Ha-
qaur nogrankusath E.IT. Beauxos, 1 o Mepe nepexoja Ha HO-
BbI YPOBEHb KOMILJIEKCA MH(POPMAIMOHHBIX TEXHOJIOIUH
CTaJIO 0YEBHU/THO, YTO CJIEAYIOIIN IIIar — CBA3b C KOTHUTUB-
HBIMUA HaykaMu. KoMObIoTep, 10 CyTH, — HE YTO UHOE, KaK
rnogobue 4esaoBe4eCcKOoro Mo3ra. Mo3r — OfUH U3 CIOMKHEN-
X 06'bEKTOB HAYYHOTO IIO3HAHUSA, 3AKOHOMEPHOCTH €ro
pa6oThI N3yYaIOT ICUXOJIOTH, IMHIBUCTHI, IICUXUATPHI, HEH-
podu3uoIOrU, OCHOBBIBASICH HA IIOBEJEHYECKUX, PEUYEBBIX
PeaKnuax, YCIOBHBIX U 6e3ycJIoOBHBIX pediekcax. Cerop-
Hf MO3T MOYKHO HMCCJIEIOBATh YK€ He TOJIBKO dMIIMPUYECKH,
HO U C IIOMOIIIBIO 1/ICPHO-MEIUIIMTHCKHUX METO/IOB (IT03UTPOH-
HO-3MHCCHOHHON ToMorpaduu, sgepHO-MarHUTHOI'O pe3o-
HaHca, sHIuedasorpadun), Ha MOJIEKYJIAPHOM ypoBHe. OT-
KPBIBAIOTCHA IEPCIEKTUBbI BHIABJICHUSA CIOKHEHIIINX CBA3ENU
«MO3T — I'eHbD», 6JIOKOB FreHe TUYeCKOUM MH(MOPMAIIUHU, OITpe/ie-
JITIOIIVX 0COGEHHOCTY MOBEJeHUA YeJoBeKka. KorHUTUBHBIE
TEXHOJIOI'MY KOHBEPIreHTHBHI 110 CBOEH CyTH, T.K. IPEJACTABIIA-
0T cob0o¥ cMM6103 HAHOGHMOTEXHOJIOTUH ¢ MH(GOPMAaIlNOH-
HBIMU TEXHOJIOTUSIMH, OCHOBBIBAIOTCS HA MAaT€MaTUYECKOM,
IIpeJICKa3aTeIbHOM MOJICIMPOBAHUH, f/IePHO-MEJUIIMHCKUX
MeTo/laX UCCJIeJOBAHUN U IPU 9TOM UMEIOT T'YMaHUTAPHY IO
HaJcTpouKy. C Ipyroi CTOPOHBI, pa3BUTHE Y HAC GHOJIOIU-
YeCKOI'0 HallpaBJIeHUA II0Ka3aJI0 HEOGXOAUMOCTD IO KIII0Ye-
HUA U Hetipoduauosoruu. Korga marepuanbHada 6aza HBUK
6GbliIa cO3/TaHa, HYMKHO OBLIO IIOABECTH IO/ 9TO UCOJIOTHIO,
IIOHATBH, U3 YEr0 HCTOPUYECKHU BO3HUKJIA KOHBEPIreHIIUA, KaK
oHa Oy/sieT pa3BUBAThCS, B KAKOM paKypce 3/1eCh IIPUMEHU-
MBI F'yMaHUTapHbIe HAYKH; Tak k ab6pesuatype HBUK 6br1a
nob6asieHa «C» — cororyMaHUTapHas cocTaBisomasna. Tak
HaHU3BIBAJINCH 3BeHbs Oyaymtero HBUKC-ienTpa — kasa-
JIoch OBI, laJIEKHeE APYT OT ApyTra HallpaBjIeHUs, pa3BUBaIach
nHppacTpykrypa. IIlinyu nporeccsl caMOOpPraHMU3aIuy —
KaKHe-TO apaJlJIeIbHO, KaKHe-TO BBITEKAJIN OUH U3 JPyTo-
ro. [TocTeneHHO BEIKPUCTAJIJIN30BBIBAIACH M/IesI KOHBEPIeH-
I KaK JIOTU4ecKoe 060CHOBaHME, 3aMbIKaHUE ITPOUCXO/I-
VX IPAKTHYECKHUX IIPOLIECCOB.

— KakoBa KOHeYHas IleJIb KOHBEPreHuu ?

— KoHBepreHIus — CJIeAyIoas CTyIIeHb MK /TUCIUILIN-
HApHOCTH, TJl€ U3HAYAJIBHO 3aJI0KEHO CIUSHUE HAYK JJIs J10-
CTHIKEHUS €IMHOro pe3yibTraTa. B ocHOBe KOHBEPreHIIMU —
COoeIUHEHUE BO3MOKHOCTEH COBPEMEHHBIX TEXHOJIOTUH,
Ipek/Jie BCero MUKPO3JIEKTPOHUKHY, C KOHCTPYKIIUAMU, CO3-
JIAaHHBIMU }KUBOM IPUPOJIOH. Pa3BrUBasa HAYKU U TEXHOJIOTUU,
4eJI0BEYECTBO KOITMPOBAJIO ¥KUBBIE CUCTEMBI B BUJIE IIPOCTHIX
MOJZIeIbHBIX cuCcTeM. Ha olpeiesieHHOM aTalle Mbl HAy YMJINCh
co3/aBaTh MaTepHUajbl CO CBOMCTBAMU, OJIM3KUMHU K :KUBOU
npupoje, W Hamla GiaukanIasd 1ejlb — He IIPOCTO MOJEIIH-
PoBaTh, @ BOCIIPOU3BOIUTH IIPUPOJOIIO0GHbBIE CUCTEMBI C I10-
MoIIbI0 KOHBepreHTHbIX HBK-Hayk U TeXHOIO0TU.

B aTOM CcoOr03€ HAHOTEXHOJOTUU — MaTepUaJbHBIN 6a3uc,
HOBas TEXHOJIOTUYeCKas KyJIbTypa, OCHOBAHHASA Ha BO3MOJK-
HOCTH IIPAMOI'0 MAHUIIYJIMPOBAHUA aTOMaMU U MOJIEKYJIaMU
JUIS TIOJTY YeHU A IPUHIIUIINATIBHO HOBBIX BEIIECTB, CTPYKTY P
M CHUCTEM C 3aJITaHHBIMU cBolicTBaMHu. CoyeTaHUe HAHOTEX-
HOJIOTUYECKUX MOJXO/0B C JOCTHIKEHUSAMH MOJICKYJISPHOMN
6uosiorny, 6M0- W TeHHOW WHIKEHEPUU CTAHOBUTCA 06a30U
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JIJ11 pa3BUTUA HAHOOMOTEXHOJIOT U, JAIOIIUX BO3MOKHOCTD
HCKYCCTBEHHO CO3J]aBaTh HOBBI€ THOPHUIHBIE MaTEpHUAJIBIL.
Ho 11 TOro 94T0oG6BI HCC/Ie[0BATh M BOCIPOUM3BOAUTH MHOIO-
o6pasHble NHPOPMAIIMOHHBIE CBA3U, IIPOIECCHI Ilepeaadu
u npeobpasoBaHua MHOPMAIIUU B O6bEKTAX KUBOW IPU-
Poabl, HEO6XOAMMO CINAHHNE HAHO-, 6M0- 1 MTHPOPMAIINOH-
HBIX TeXHoJsIoruit. [IpogBUrasace 1o IMyTU CUHTE3a IIPUPOJO-
MOAOGHBIX CUCTEM U IIPOIIECCOB, MBI IIOJION/IEM K CO3/TaHUIO
AHTPONOMOP(MHBIX TEXHUYECKUX CUCTEM, KOTOPBIE JOJHHBI
o61a1aTh 2J7IEeMEHTAaMU CO3HAHUs, I03HABATEIbHBIMU QYHK-
nuaMu. TakuM o6pas3oM, HaHO-, 6110- U MHGOPMAIIMOHHbBIE
TEXHOJIOTMM JIOIIOJHAITCA METOJaMU KOTHUTUBHBIX HayK,
MU3yYaloluX U MOAEIUPYIOINUX CO3HAHUE YeI0BEKa.

— IMonyuaercsa, HBMK-KOHBEPreHI s CTajJla OCHOBHBIM
Hay4HBIM HpuoputeToM KypuaToBcKkoro mHCTUTyTa?

— Bce B3zaumocBasaHo. VICKOHHBIM Hay4YHBIM IIPUOPU-
TETOM Pa3BUTUA HMHCTUTYTaA OblJIa U OCTAETCHA dHEPTreTH-
ka. B obsracTu aToMHOI 3HEPreTUKU OCHOBHAA 3ajadva 61u-
JRaUWIIero AecATUIEeTUA — 3aMKHYTh TOIIMBHBIN ANEPHBIN
LIMKJI, COBEPIIEHCTBYA TEXHOJOTUHU, CHUKAsA IoTpebieHne
U IIOBBIIIAA KO3(PPUIIMEHT BOCIPOMU3BOACTBA Tomnausa. Ha-
NpUMEpP, PEAKTOPHI Ha OBICTPBIX HEUTPOHAX, TEXHOJIOTUU
CBEPXIIPOBOJIMMOCTU — BasKHOE€ MHHOBAIIMOHHOE HaIlpaB-
JIEHNE B 9HEPTreTUKE.

Bonee oTpaneHHas IepcleKTHBa — yIpaBiIgeMbId Tep-
ModAJIepHbIM cuHTe3. KypyaToBCKUN HHCTUTYT ObLI poioHA-
YaJIbHUKOM TOKaMAaKOB, B KOTOPBIX BIIEPBBIE B MUPE y/1aJI0Ch
yIepxaTh pacKaJIeHHYIO 0 COT€H MUJIJIMOHOB I'PajycoB
njaa3My MarHUTHBIM noJjieM. Hagajlack ToHKa HallMOHA/Ib-
HBIX IIPOTPAMM II0 yIPaBJIAEMOMY TEPMOSAAEPHOMY CHUHTE-
3y, HO BCKOp€ CTaJjIo ICHO, YTO 3TO KPaliHe TEXHOJOTUYECKU
cJIo3HO U goporo. I[ToaTomy no mHnnuatuse E.I1. Beruxosa
BOCEMb CTPaH 3aKJIIYUJIM COIVIAIIEHUE O CO3JaHUM MEHK Y-
HapoAHOro TepMosaepHoro peakropa ITER. Ero 3agaya —
oTpaboTaTh BCE TEXHUYECKHE PELIEHUs, c/ejlaTh TaK, YTO-
GBI BBIXO/] 9HEPTUU CTaJ 60JbIlle TOTPebIeHUA, HeoOX0au-
MOT0 JUI €ro 3aIycKa U QYHKIIMOHUPOBAHUA. MBI aKTUBHO
y4acTBYEM B 9TOM IIPOEKTE.

B nocyiegHME ToAbl UAYT paGoThI B 06/1acTU 6H09HEPreTU-
KM, T.€. II0JIy YeHHs TOILIMBa U3 6uoMacchl. B Hamem nHCTH-
TyTe BeAyTcsA pa3paboTKU GHMOTOIINBA HA OCHOBE 0CO00ro
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PoAa MOPCKUX BOJOPOCJIeli, MHOTHE JIeCATUIETUA pa3BUBa-
eTcA BO30GHOBJIAeMas COJIHEYHAs dHEPreTUKa, HO BCE 3THU
TEXHOJIOTHHU TaK U He CTAJIU MOIIHBIM 3HEPreTUYEeCKUM pe-
CypCOM.

— ITouemy K€ 3TH BUABI 3HEPreTHKH HE CTAJIM IOJIHO-
IIEeHHOH aJIbT€pPHATHBOM TPagUIMOHHOM, HECMOTPA Ha UX
3KOJIOTHYHOCTBD U PAA 6€3yCIOBHBIX IPEUMYIIIECTB?

— B costHeYHO sHepreTUKe MBI MOJIEIUPYEM IPUPOAHBINA
npouecc GOTOCUHTE3a, HO BMECTO HEJOCTYITHOU MOKa JJId
BOCIIPOU3BE/IEHUSA CJIOKHOU GHMOOPraHUYeCKOl CTPYKTYPhI
3€JICHOT'0 JIUCTAa HCIIOIb3yeM MOJIEJIbHYIO ITOTyIIPOBOAHUKO-
BYIO CTPYKTYPY. B Ipupoze Kak bl KBAaHT COJTHEYHOTO CBe-
Ta UCIOJIb3yeTCA C 04€Hb BBICOKON 3(P(PEKTUBHOCTEIO, BEb
IpUpPoJila — SKOHOMHBIN 2HEPromnoJjb30BaTe/b, IIPaBUIbHO
caMOOpraHU30BaHHBIU. B co3flaHHON YeI0BEKOM TeXHOC-
depe MBI NUCIIOIb3yeM MOTPEOBIIAONME KOJIOCCATbHOE KOIU-
YeCcTBO 9HEPI'UU MAIIIMHBI U MEXaHU3MBI, /I pab0oThI KOTO-
PBIX HE XBATUT S9KOHOMUYHBIX, IPUPOJONOA0GHBIX BHEPTO-
TEeXHOJIOTUH.

MoOKHO CTPOHUTE BCE HOBbIE€ ATOMHBIE CTAHIIUH U YBEIUIU-
BaTh IIPOU3BOJACTBO 9Hepruu. Ho ecTh U BTOPOU Iy Th — CO3-
JlaHMe IPUHIIMIINAIbHO HOBBIX TEXHOJIOTHH U CIIOCOGOB HUC-
I1071b30BAHUA 9HEPTUU Yepe3 ruOpUaHbIe MaTepUasbl U CU-
CTEMBI HAa X OCHOBE, T.€. 3aMeHa CEeTOAHAIIHETr0 KOHEYHOT 0
3HEPronoTpPebUTeIa CHUCTEMaMU, BOCIPOU3BOAAINNMU 00b-
€KTBbI IIPUPOJIBI.

Takue ru6pUHbBIE CUCTEMBI C KAY€CTBEHHO MHBIMU MeXa-
HHU3MaMU IIPOU3BOJICTBA U NOTPEGIeHUA 9HEPTUU MBI U 6y-
JleM cO37aBaTh C IIOMOIIbIO KOHBEPreHIINH HayK U TeXHOJIO-
ruil. TakuM o6pasoM, ciaeays ABYM INIaBHBIM IIPUOPUTETAM
HaIllero HayYHOr'o pa3BUTHUA, Mbl pa3BUBaeM GJIOK aTOMHOM
9HEPreTUKH, A/lepHble TeXHOJIOI'NU U OJJHOBPEMEHHO I'OTO-
BUM 6a3y AJ1d 9HEPreTUKH OyAyIero, codgaBas IPHUPOAOIIO-
JI06HBIE CUCTEMBI €€ 'eHepaluy U IoTpe6IeHn s, Ha IOPAJKHU
6oJiee 5KOHOMUYHBIE, IPUPOJOIO0GHEIE.

— Hrak, koHeuHas nejabs HBUK-nnpoexTa — 3HepreTuxka?

— OnHa U3 Ba:KHEHIINX, IIOCKOIBKY TOJIBKO JOCTATOYHOE
sHeproobecriedeHrue CHocoO6CTBYeT yCTOWYHMBOMY pa3BU-
Tuio Hamed nusBuiaunsanuu. Ho HBUK-npoekT nMmeeT ApKo
BhIpasKE€HHYIO HaIlpaBJIEHHOCTBb Ha 4yejoBeka. Beab peub
UAEeT 0 HOBBIX MaTepHaJlaX U CUCTeMaX, HeOOXOAUMBIX JJIA
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UHcTUTyT
. TeopeTUYeCcKoi
KypuaTtoBsckui M 3KCcnepu-
UHCTUTYT 7]
y MeHTa/bHOMN
Mockea $usnkn (MT30)
Mocksa

MeTep6yprckuii UHcTuTyT
UHCTUTYT dusukn
ApepHOM BbICOKUX

dusukm (MUAP) 3Hepruit (MPB3)
famyuHa pomeuHo

MEJUIUHBI (BKJIOYAs AMATrHOCTUKY, Te€PaIUIo, JOCTABKY
Y U3rOTOBJIEHUE JIEKAPCTB, 3aMEHY IIOBPEXk/I€eHHBIX TKaHEH
U I1eJIBIX OPTaHOB), /71 TPAHCIOPTA, CBA3HU, KUJIbA, OXPaHBI
OKpYy:Karollel cpeabl U T.1.

HBHMKC-KoHBEpreHnusa — 9TO HallpaBJI€HHE IIPOPHLIBA I
Bcell MUPOBOH HayKH. B psasie cTpaH, HAyYHBIX LIEHTPOB Be-
JAyTcsA UCCIefloBaHusA B 9TOM HanpasjaeHuU. KypuyaToBckuii
MHCTUTYT YHUKAJIEH UMEHHO CBOM YHUBEPCAJIBHOCTEBIO, TEM,
YTO y HaC co3/JjlaHa COBpeMeHHasa MHPPaCcTPYKTypa II0 BCEM
HampaBjJeHHUAM. Pab6oTa Ha Takol coBpeMeHHOU 6aase, pe-
IIeHUe CaMBIX aKTya/IbHBIX, IEPCIEKTUBHBIX IP06JIeM, J10-
CTOMHBIE YCJIOBUS — BCE 9TO IIPUBJIEKAET MOJIOJBIX COTPY/-
HUKOB. [lToHnMasd, 9To 6€3 o6ecredeHNd KaJpaMy BCcA Hama
JeATeJIbHOCTB 6ecCMBICII€EHHA, MBI CO3/1ajId XOPOoIIyIo o6pa-
3oBaTeJbHYyI0 6a3y. B MI'Y # yixe ceMb JieT 3aBeaylo Kade-
Apol GU3MKNU HAHOCUCTEM — IOKAJIYH, IEPBOU MEKINUCIIU-
IJINHAPHOM ecTeCTBEHHOHAYYHOU Kadeapoit B ctpaHe. Tpu
roga Hasaj Mbl oTKEpbId B MOTU HBUK-bakyasTeT (Ioka
€IMHCTBEHHBIU B MUPE), CTYAEHTHI U aCIUPaHTbl KOTOPO-
ro XOAAT Ha TpaKTuYeckre 3aHATUA B Hat HBUKC-ieHTp.
Haugara pa6ora Ha pusndeckom dpakryiabsrere CII6IY, KoTO-
PBIM MBI IUIAHUPYEM aKTHUBHO IIPUBJIEKATh I IPaKTHU4e-
CKOH pa6oThI B [leTepOyprckoM MHCTUTYTE AAepHON pU3u-
KU, BxoadAmeM Tenepb B HUI «KypuyaTOBCKUH UHCTUTY T».

— Mo2xHO 3a€ech noapoGHee o HUIL «<KypuaTOBCKUIA MH-
CTUTYT»?

— Kak a ywxe ynomuHau, B Hadae 2000-X I'T. IpoAoxKa-
JIOCh y4acTHe POCCUMCKMX UWHCTUTYTOB B MEYHaPOJAHBIX
IpoeKTax, T.K. Hallla Hay YHas IIIK0JIa, Halll MHTEJUIEKTyaJllb-
HBIM OTEHIIMAJI BCETJla 0YE€Hb BBICOKO LIEHUJINUCh HA MEK-
AyHapoaHoOU apeHe. fI yie MHOro pa3 IOBOPHJI O HEOJHO-
3HAYHOCTH IIPOIlecca «yT€YKU MO3I'0B», KOTOPBIY BO MHOI'OM
crioco6CTBOBAJI Hallell GBICTPOM MHTEerpanuu B MeXAyHa-
po/iHOE HAy4YHOE€ COOOIIECTBO; MOMKHO CKas3aTh, BOZHUKJA
nejiag poccuiickasa Hay4yHasa auacnopa. OJHAKO yJacTByd
B TaKuX npoekTax, kak CERN, ITER, MBI OGbIJIM IIp€JCTaB-
JICHBI TaM O4YeHb Pa3HOPOJHO: KaiKJbIH M3 y4aCTBYIOIIUX
MHCTUTYTOB, MUHUCTEPCTB U OT/JEJBbHBIX YUYE€HBIX paboTa
Ha cebs, He OBIJIO YeTKON IroCy/JapCTBEHHON KOOPJAWHAIIUU.
IlocTeneHHO B 3TOH cdepe HaBeJIU MNOPAJOK, MBI YCUIUIU
CBO€ IIPUCYTCTBUE IPAKTUYECKU BO BCeX INI06AJbHBIX IIPO-
exktax — CERN, ITER, XFEL, FAIR, BOREXINO, Ho y:e He Kak
YacTHBIE JTUIA ¥ OpraHU3aIli1, & CUCTEMHO, Mbl Iprobpenu
HOBOE JIUII0, YYaCTBYs B 9TOM COTPYJHHYECTBE HA PABHBIX
MO3UIMAX, UHTEJJIEKTYa/IbHO, OPraHMU3alMOHHO, MaTEePHU-
aJIbHO, T.€. HA BCEX YPOBHAX.

OauH M3 caMbIX IIOKa3aTeJbHBIX NPUMEPOB — Jia3ep
Ha cBOOOAHBIX 31eKTpoHax (XFEL), KOTOPBIM CTPOUTCH

B FamMOypre cyyactueM 15 eBponefdcKuUX CTpaH IpU OIpe-
aensmoieM ydactuu 'epmanuu u Poccun. B ocHoBe puH-
nuna pa6ots! madepa XFEL nexaTt pa3paboTKU COBETCKUX
¢pusukoB. PakTHUUECKU 3T0 OyAeT NPUHIIMIINAIBHO HOBBIHA
MCTOYHUK PEHTTEHOBCKOIO U3JIy4EHNA HOBOIO TUIIA, OYE€Hb
BBICOKOU APKOCTH, YTO IO3BOJIUT U3y YaTh IIPOLECCHI, IIPOUC-
XOJAINME B BEIIECTBE B 0OY€Hb KOPOTKHE ((peMTOCeKyH/IHbIE)
BpeMEHHBIE IPOMEXKYTKU. YuyacTue Poccuu B npoekte XFEL
6B1JI0 MHUIIMIPOBaHO KypUyaToBCKMM HHCTUTYTOM, Ha KOTO-
PBIM IPABUTEILCTBO BO3JIO¥KUJIO POJIb HAYy YHOI'O KOOPJAMHA-
TOpa U PyKOBOAUTEJIA.

IIpy BHEJPEHUH B MEXKAYHAPOJAHOE COTPYAHUYECTBO CTa-
JIO OYEBHUJIHO, UTO 3apyOesKHble HHCTUTYTHI YYAaCTBYIOT B I10-
JIOOHBIX IIPOEKTaX YeTKO U OPraHU30BAHHO, HAIIMOHAJIbHBI-
MU J1abopaTOPUAMH, LIEJIBIMU HAay YHBIMU 00IIeCTBaMHU, KaK,
"HanpuMep, O6beauHeHue uM. [enpMmronpna BIepmaHuu.
Cpeay pocCUMCKUX YYaCTHHUKOB 3a4acTyIo Ilapuia Hepasbe-
puxa, 1o gy6aupoBaHue KaKUX-To QYHKIUH, TAe-To, HAao-
6opoT, 6611 TIpobesbl. [logo6HOE cocTossHUE Aesl HabIoaa-
JIOCh Y1 BHYTPH POCCUMCKOro Hay4yHoro coobmectsa. Kpome
TOTO, BCE IJ00AJIBHBIE MEKJIyHApPOAHBIE IPOEKTHI 6a3upy-
I0OTCA Ha pa3jJWYHBIX MeraycTaHoBKax (BoJbiIoi apoHHbIM
rosutatizep B CERN, 1a3ep Ha CBOGOAHBIX 3J1eKTpoHax B XFEL
M T.[.), CIO¥KHBIX M JOPOTOCTOAIIUX, JIA CO3JaHUA KOTO-
PBIX KOHIIEHTPUPYIOTCA BCE€ TEXHOJOTHUYECKHE JOCTUMKE-
HUSA B TOH WJIM MHOUW 06JIACTU M 3KCILIyaTHUPOBATh KOTOPHIE
HE I10/] CUJIy JaKe OJTHOM CTpaHe, He TO YTO MHCTUTYTY. Kpy1-
HeMlIIue AepHo-(pU3nYecKue IeHTPbl, UMeIe 60JIbIIne,
YHUKaJIbHBIE HCCJIEI0BATEIbCKO-TEXHOJOTUYECKUE YCTAHOB-
KM U KOMILJIEKCHI, BBICTYIIAIOT CBO€OOGPAa3HBIMU JJIOKOMOTHBA-
MU Pa3BUTHUSA HOBBIX OTpacjeil HayKU U TeXHOJIOTUH, T.e. ¢ Me-
rayCTaHOBKaMM HAIIPAMYIO CBA3aHBbI IPOPBLIBHBIE IIPOEKTHI.
MeraycTaHOBKU B COBPEMEHHOM HayYHOM JaHAIIadTe — CBU-
JIETEeIBCTBO HAY YHO-TEXHOJIOTMYECKOT 0 IIOTeHIIaJIa, KOHKY-
PEHTOCIIOCOGHOCTH JII0O60M CTPaHBI U 2JIEMEHT HaIlMOHAJIb-
Hol 6e3onacHoCTU. Ho NI HEMHOTI'UE rocyZapcTBa yMeoT
uX co3gaBaTth. Poccus Becerga 6bl1a 1 ocTaeTCA YIEHOM 9TOTO
3JIMTHOTO «KJ1y6ar. [To IOHATHBIM IPUYUHAM B IIOCJIEJHUE 1BA
JlecsITKa JIeT B 3Tol cdepe y Hac Toxke Habjofanach cTarHa-
nusA. Ham BeIXo/ Ha MEKyHAPOJHYIO apEHY B KPYITHBIX Me-
ranpoekTax 6blI HEPBBIM IIIATOM 10 BO3BPAIIIEHUIO IIPUOPUTE-
TOB B 9TOH 06J1aCTH, a CJIEIYIOIIMM 3TAIIOM JOKHO CTATh Pa3-
BHUTHUE ITOJ0GHBIX MErayCTaHOBOK BHYTPH CTPAHBI — OT 3TOr'0
3aBUCUT Oypaylnee Hallel Hayku. B KypyaToBcKOM MHCTH-
TyTeé YHHUKaJIbHad KOMOMHaAIUs MeTrayCTaHOBOK MHPOBOTO
KJIacca — MCTOYHHUKOB CUHXPOTPOHHOI'O 1 HEHTPOHHOTO U3-
JIy4eHHs, a C yYeTOM HAllIUX YCTAHOBOK T€PMOSIEPHOI'0 CUH-
Te3a — TOKaMaKOB, CyIIEpCOBPEMEHHOW NpPUOOPHOU 6as3kbl,
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aHAJIOTU 3TOMY KOMILJIEKCY CEroAHsA TPyJAHO HaiTu. He ciy-
yalfHO MMeHHO Ha 6a3e KypuaToBCKOro MHCTUTYTA B allpese
2008 r. 66111 06pa3oBaH NepBLI B Poccuy HAIMOHAIBHBIM UC-
CJIEIOBATEIbCKUY LIEHTP. Y Hac pa3paboTaHa U yTBep:kKIeHa
obIad HayYHas IporpaMMa MHCTUTYTOB, BXOJAIINX CETOAHA
B HUILI: KypuaroBckoro uncturyTa, MHCTUTYTa PU3UKU BBI-
cokux sHepruii (MPBYI), IHCTUTyTa TEOPETUYECKOM U JKCIIe-
puMeHTanbHOU Gusnku (UTID), [TerepOyprckoro MHCTUTYTA
anepHor pusnku (ITIMAD), B KOTOPOU ITIepBOE U INITaBHOE — Ha-
Y4YHBIE HCCIeJOBAHUA Ha GOIBIINX, YHUKATIBHBIX MeraycTa-
HOBKax Kak B Poccuu, Tak u3a py6exom. Bropasa sagaua —
MOJIEPHU3AIMA YiKe CyIIecTBYoIMUX B Poccuiickoii Penepa-
IIAM METayCTaHOBOK U BBIBOJL U3 9KCILIyaTallii yCTapeBIINX
HAy4HBIX KOMILIEKCOB, Y€ro paHbIlle Mbl HUKOI/Ia He Jeja-
JIY, B OTJIMYME OT APYTUX cTpaH. [ To, 0 ueM y:xe roBOpUJIOoCh
BBIIIE, — pa3paboTKa U CO3/JaHue IIPUHIIUIINAIBHO HOBBIX Ha-
IIMOHAJIbHBIX MErayCTaHOBOK MUPOBOIO Kacca.

— O KaKHX MerayCTaHOBKax UAET pedb?

— IlpaBuTENbCTBOM OBLIM YTBEPMHKAEHBI IIECTh IPHUOPU-
TEeTHBIX MEralpoeKTOB, OTOOGPAHHBIX B Pe3yJIbTATe MHOI'O-
CTYIIEHYATOM DKCIEPTHU3Bl KAK MMEIOI[Ne BBICOKYIO Hay4-
HYI0 3HAaYMMOCTb M HOBU3HY. M3 HuX Hamuboisiee mpopabo-
TaHBbl BBICOKONOTOYHBIN IIy4YKOBBIM MCCJIeI0BATENbCKUN
peaxTop I[INK (HUL] «KypuyaToBCcKUil MHCTUTYT», ['aTumnHa),
KOMIIJIEKC CBEPXITPOBOJSANINX KOJIEI HA BCTPEYHBIX IIyYKax
TAKeIbIX HOHOB NICA O6'beIUHEHHOT0 MHCTUTY Ta A/lepPHOM
dusuknu (OUAN, [Jy6bHa) 1 IPOEKT HOBEUIIIEro TepMoAaep-
Horo peakTopa IGNITOR («PocaTom» — HUIL «KypuaToBckuii
HHCTUTYT»). Bo Bcex 3TUX IPOEKTAX €CTh JI0rOBOPEHHOCTh
c 3apy6e:KHBIMU IapTHepaMu 06 UX y9acTUU B PUHAHCHUPO-
BaHUU. [To ycranoBke IGNITOR y:xe mognucaH MeXKIPaBU-
TeJIbCTBEHHBINI MEMOPAH/YM, COIJIaCHO KoTopoMy Mranusa
ctpouT IGNITOR n IpuBO3UT ero B Poccuro, rjae MBI BCTpa-
MBAaeM €ro B TOTOBYIO HHGPACTPYKTYPy B Tpourike. J[pyroi
NPOEKT BEICOKOIIOTOYHOT0 peakTopa HelTpoHoB 11K B I'aT-
YuHe celyac mpoiren ¢pusndeckuil nyck. [IpumepHo ABa
roga norpebyeTcs AJIA CIAEAYIOIIET0 dTala — dHepreTuye-
CKOTO ITycKa. B pe3ynpraTre 3T0 OyZeT caMblii COBpEeMEHHBIN
HccjIe[oBaTeIbCKU HEUTPOHHBIN peakTop B Mupe. ITpoek-
TOM 3aMHTEPECOBAJIOCh F'éPMaHCKOE IIPABUTEIBLCTBO, yiKe
Uy T IOCTAaBKM 060PYI0BAHUA I8 CTAHIIUH.

KypyaToBcKuil MHCTUTYT OyAeT Takxke paspabaTbIBaTh
MIPOEKT II0 CO3JAaHUI0 CIIENMaJIU3UPOBAHHOTO MCTOYHHUKA
CHHXPOTPOHHOI'O U3JIy4E€HUs YEeTBEPTOrO IOKOJEHUS, KO-
TOPBIY NO3BOJIUT COBEPIIUTH KOJIOCCAJIBHBIN IPOPHIB B 6110-
TEXHOJIOT'UAX, HAHOTEXHOJIOTUSAX, Hay YHOM MaTepHUasoBee-
HUU. V€10 IpoeKTa yiKe IoAAepKaau AIOHCKNE IapTHEPEI
U3 CUHXpPOTpOHHOrO0 1ieHTpa 8-SPRING, eBponelCcKoro CuH-
XpoTpoHHoro neHTpa ESRF B I'peH0671€ 1 FepMaHCKOTO CUH-
XpoTpoHHoro neHTpa DESY B F'am6ypre.

— Kakue npoexkTsl KypuaTOBCKOro HHCTHUTYTa BbI CUH-
TaeTe CaMbIMH 3HAYMMBIMH M MacCIITa0HBIMH 3a IIOCJIEN-
HHE rogbl?

— YTo KacaeTcs pasBUTHUA AJIEPHBIX TEXHOJIOIUM — 6e3-
aJIBTEPHATUBHBIX Ha OIMKalIme JecATUIeTUs, OHO UAEeT
110 TPEM JIMHUAM: IIOJIIEPFKKA TOr0, YTO HAXOJUTCH B 9KCILILY-
aTaluy, yIydlleHue IapaMeTPoB, IPOAJIEHNE CPOKOB CIIY K-
6Bl peaKTOpOB. BTopas TUHUA — BBIBOJ, U3 9KCIIyaTaIluu,
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Mccnedosamensckuli peakmop MUK

T.€. peabUINTaNUA 3aTPA3HEHHBIX TEPPUTOPUIL U 06bEKTOB,
HOBBINICHUE pajuaMoOHHON Ge3omacHocTH. IlocienHee —
9T0 pa3paboTKa HOBBIX PaJMAlIMOHHO YCTOMYUBBIX MaTepH-
ajI0B, BEIPA60TKA U30TOIOB, B TOM YHCJIE C ICIIOJIb30BAHUEM
HaHOTEXHOJIOTHH, HOBas JUATrHOCTHKA, pa3paboTKa HOBBIX
BUJIOB TOIJIUBA.

BTopas 061acTh — yIIpaBseMbIi TePMOSAJIEPHBIA CUHTE3
U COIIy TCTBYIOIME TEXHOJIOIUH, B YACTHOCTH ILIa3MEeHHBIE.
YuacTtue B MexAyHaApoAHbIX IpoekTax ITER, IGNITOR. Hc-
ciemoBaHUA B pyHIaMeHTAIbHON pu3nke — 6a3a Bcex 6e3
HUCKJIIOYEHUs HaIlpaBJeHUM Halleil JesaTeJlbHOCTH. 3/]ech
MBI TaKiKe BBIINIAAUM OYeHb JOCTOMHO, UTO IOATBEPKAECHO
HamuM yyactueM B CERN, BOREXINO u Apyrux MexAyHa-
POAHBIX IPOEKTAX.

Konseprennua HBUKC-TexHoMoruil Tak xe, Kak ¢GyH-
JlaMeHTaJIbHble UCCJIe/JOBAHNUsA, HAKPhIBaeT BeCh HAyYHBIN
criekTp KypuyaToBckoro nHctTutyTa. IloMHUMO yixe mepedunc-
JICHHBIX HaHO-, 6M0-, UH(}O-, KOTHO-, COITUOTYMaHUTAPHBIX
HanpaBJeHUU uaboparopuii B HBMMKC-nienTpe cerogHsa
aKTHUBHO pa3BUBaeTCA AfepHas MeIMIIMHA, Hapa6oTKa 130~
TOIIOB, CBEPXIIPOBOJUMOCTb, MUKDPOCKONHUA JAeT AOIOTHH-
TeJIbHBbIE BO3MOKHOCTY JUATHOCTHKH /711 MHOI'UX HaIpaB-
JeHud. YHuKaibHOCTh KypuaToBckoro HBMKC-1ieHTpa B €ro
YHUBEPCAJbHOCTH.

MpbI — HacJIeHUKU BEJUKUX JIOAEeH U UX BeIUKUX HAyd-
HBIX cBepiieHuH. Mirops KypuaToB u ero nocjeioBaTeau co3-
Jajad aTOMHYIO HayKy, IPOMBIIIJIEHHOCTh CTPaHbI — Hallle
HallMOHAJbHOE JOCTOAHME U 3ajor 6e3onacHocTu. TpyaHO
MepeoreHUTh YHUKAJIBHOCTh KypuyaToBCKOro HHCTUTYTA —
HAy4HOTO0 IIEHTPa MUPOBOTo MacmTaba. OpraHn30BaHHBIN
JIJI]1 pelIeHN A ITPo6IeMBl CO3/TaHNA COBETCKOM aTOMHOM 60M-
661, Kyp4aTOBCKUN HHCTUTYT CTAJ POJOHAYAJIBHUKOM MHO-
sKecTBa HaIlpaBJICHUN IPAaKTUYECKU II0 BCEMY CIIEKTPY CO-
BpeMeHHOU Hayku. He omubaeTca TOT, KTO HUYEro He Jie-
snaeT. TOT, KTO AEHCTBUTEIBHO XOYET U MOMKET paboTaTsb,
NPUHOCUTB II0JIb3Y HAYKe, CBOEl CTpaHe, UMEeeT CEero/IHsA BCe
BO3MOXKHOCTH JIJIA peajn3allii U ycliexa B CTeHaX BEeJIMKOTo
BO3POKAEHHOro Kyp4aToBCKOro HHCTUTYTA. |

Becedosana EkamepuHa AyuwiuHa
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Ot Ppusukm 10 JTMPUKH

O npakmuxke peanusayuu HEUKC-mexHonozuil 8 Kypuamoackom

uHcmumyme — 3amecmumenu oupexkmopa HUI[ «Kypuamosckuil
uHcmumym» 00Kmop Pusuxo-mamemamuueckux HayK, npogeccop
ITagen Kawkapos u uneH-koppecnonoenm PAH Onez HapaiikuH

— CanyuaiiHo JM, 4TO TaKaa HoBad ¢opMa HayKH, KakK
xoHBeprennua HBHKC-HayK M TE€XHOJIOTHH, HawaJja
NPaKTHYECKH pPa3BUBAaThCA MMEeHHO B KypuaToBcKom
HHCTUTYTE?

O.C. HapailikuH: KypYyaTOBCKUI WHCTHUTYT, KaK XOpO-
110 U3BECTHO, ObLJI CO3/1aH JJI PEIleHUsA MOHOIPOOJIEeMBI
110 CO3/IaHUI0 aTOMHOTO OPYKMsA, HO C cCaMOro Havaja re-
HEpUpPOBaJ UAEU, IIPOBOJMJ MCCJIEOBAHUSA 10 IIUPOKOMY
crnekTpy obacted Hayku. B nanpHelimeM pasBuBaauCh Bce
HOBBbIE Hay4YHBIE HAIIPABJIEHUS, NHKEHEPHbIE Pa3paboTKU,
TeMaTHUKHU, yKe, Kas3ajgoch 6bl, COBCEM JlaJIeKHe OT IIepPBO-
HadaJbHOU 3aaadu. JIro60i1 HayYHBIA NPOEKT TAKOTO IJIO-
6aIpHOTO XapaKTepa BCerja MeXAUCIIUIIINHAPEH 110 CBOeH
cytu. B caygyae c HBUKC-11eHTpoM U KOHBepreHuuei Hayk
pedb uzetT o GOpMUPOBAHUU IPUHIIUIINAIBHO HOBOM TEXHO-
JIOTUYECKOM KYJIbTYPhI, HOBOI'O T€XHOJOTMYECKOro yKaaj a
nusuiansanuu. C KojoccajJbHBIM onblToM KypuaToBckoro
MHCTUTYTa B PA3BUTUHM aTOMHOTIO IIPOEKTA, IIEPHOU U Tep-
MOSAJIEPHON 5HEPreTHKU CTaJIO JIOTMYHBIM U €CTECTBEH-
HBIM IIEPEUTHU OT PelIeHUA MEKJUCIIUILINHAPHBIX IIPp0o6jIeM
K MX HOBOM HaJJUCHUIIMHAPHOMN CTa i1 — KOHBEPTeHIIUU
HayK 1 T€XHOJIOTUH.

II.LK. KamkapoB: YcOemHBIMUA MeranpoekTaMu B XX B.
6BLIN T€, KOTOPhIE BO3IJIABIAIN MEHKIUCIIUIINHAPHO MbIC-
JIAIYe, BCECTOPOHHE 06pa3oBaHHbBIe yUeHble. TAKUM Meik-
JAUCHUILUIMHAPDHBIM JIUAEPOM, HAy4YHBIM OPraHH3aTOpPOM,
6e3yciioBHO, 6611 .B. KypuaToB. OH cymeJ HHTerpupoBaTh
ycunusa GU3HNKOB, XMMHUKOB, T'€0JIOT0B, MHKEHEPOB, MaTepH-
aJIOBEJIOB, YTO IIPUBEJIO K B3PBIBHOMY POCTY II€JIOIO CIIEK-
Tpa oTpacJjiel Hayku. KypuaToBCKOMY MHCTUTYTY, BCEU Ha-
el HayKe O4eHb IIOBE3JI0, YTO BO IJIaB€ ATOMHOI'0 IIPOEKTA
CTOSJI YEJIOBEK, I'OTOBBIM K TAKOMY MEMKJUCHUIIIMHAPHOMY
MBIIIJIEHUIO U OCMBICJIEHUIO CTOJIb IMI0GAJIBHBIX ITpo6JieM,
obafaomuil IMIUPOYANIIIUM HHTETrPajJbHBIM IOAXOOM.
CeroaHaA TO, YTO IIPOM30LII0 B Kyp4aTOBCKOM MHCTUTYTE
3a IocJaeJHUE NATh-CEMb JIET, — 3pUMas peaausanus uaen
Tenepsb y:xe M.B. KoBanbuyka. KpaifHe Ba:xHO, Korja yde-
HBIU MOKET He TOJBKO cOPMYJIHNPOBATH UAEOJOTUI0 HAyU-
HOTO Pa3BUTHUSA, IOCTABUTh KOHKPETHBIE I1€JIM, HO U IIPaK-
TUYECKU peaan3oBaTh cBou ujen. OcCo6eHHO KorAa aTo Ka-
caeTcsd CTOJIb KPYIHBIX 3a/lad HaIlMOHAJIBHOI0, INI06aJIbHOTO
maciTaba, Kak paspuTue KypdyaToBCKOro CHHXPOTPOHA, 3a-
IIyCK HAHOTEXHOJIOTMYECKOI'0 IPOEKTAa, co3ganue KypuaTos-
crkoro HBMKC-nieHTpa.
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B KypuyaToBCKOM HMHCTHUTYTE€ CYIIECTBYIOT INIyOMHHBIE
TPaAUIIAN MEXAUCIUILINHAPHBIX HCCIeJ0BAHUN, BCIIOM-
HHUM XOTs ObI pa3BUTHE GHOJIOTHYECKNX paboT ere co Bpe-
MEH aTOMHOI'0 IIPOeKTa, WH(MOPMAIIMOHHBIX TEXHOJIOIUH.
CerojHA HayKa COBEpIIMNJA AUAJEKTUYECKUN BUTOK, BbI-
IIJIa Ha KaueCTBEHHO HOBBIY YPOBEHBb OCMBICJIEHUSA, Pa3BU-
THUA HOBBIX KOHBEPTe€HTHBIX TEXHOJIOTUH.

— HTak, coBnaJHu IrJIyOGHMHHBIE TPagUIIUH MEXKIHCI{H-
IJIMHAPHOCTH, JIOTHKAa Pa3BUTHSA HAyKH B II€JIOM M HaJIA-
YHe UE0JI0ra M OPraHN3aTOpPa HOBOro HAyYHOrO IIPOEKTA.
A c yero HaunHajcsa HBUKC-neHTp, 4TO0 GBLI0 €ro AApoM?

O.C. HapalikuH: Bce-Taku IepBUYHA U, a IOTOM Ma-
TepuaJbHO-TeXHuYeckasa 6asa. Ogunako B HBUKC-1ieHTpe
AapoMm 66111 KypyaToBCKHE cieruaJ N3 pOBaHHBIN UCTOY-
HHUK CHUHXPOTPOHHOI'O U3JIyY€HUA — caM IIo ce6e MeKucC-
IUILIHHAPHBIN UCCIe0BaTeIbCKUI KOMILIEKC. Brlia npo-
BeJleHa ero MOJEepHHu3alusd, 3HAa4YUTEJbHO pacIIupPUJICA
CIIEKTP CTAHIIMH IO/ pa3Hble 3a/ladl: MaTepruaaoBeleHUs,
JAUATHOCTUKHU, CTPYKTYPBI 6EJIKOB, MUKPO3JIEKTPOHUKU,
MEIUIIUHEI U T.A. [JoMHMO CHHXpOTpOHaA y Hac paboramT
HEeUTPOHHBIA UcTOUYHUK VP-8, cynlepkoMIIbIOTEpP, MaTepU-
aJIOBeYECKUN KOMILJIEKC — TaKoe coYeTaHHUe I10JT OJHONU
KPBIIIEH MOIIHBIX TEXHOJOTMYECKUX YCTAHOBOK, UX KOM-
HJIeMeHTapHOe B3aWMOJOIIOJIHEHHE BCTPEYaeTCs B CUU-
TaHHBIX HAayYHBIX IIeHTPax Mupa. [Iaroc, Kak A y#e roBo-
pHUJ, YeTKOoe IIOHMMaHUe IeJled U 3ajiad, 3HAYUTeJIbHbIe
TEeXHOJIOTU4YeCKHE 3a/ieJIbl ellle CO BpeEMEH aTOMHOTO IPo-
€KTa, Hay4YHbIe ITKOJbI, KaJPbl — BCE 3TO IIO3BOJIUJIO CO3-
nate Kypuartosckuit HBMMKC-1ieHTDp, o cyTH, 3a Tpu roza!l

— ITo XpOHOJIOTMH COOBITHI CHadajia pa3BHBaJIMCh HC-
CJIeJOBaHHUA B 00J1aCTH HAHOTEXHOJIOTHIi, MOTOM K HUM
IIOACOEAUHUINCH GUOIOrHYecKue?

O.C. HapaiikuH: /la, Ha IIepBOM 3Talle Pa3BUBAJINCh Ha-
HOTEXHOJIOTUU — IIPUHIIUIINAIBHO HOBBIA MHCTPYMEHT BO3-
JleicTBUSA Ha MaTepuaJsbl HA aTOMapHOM YPOBHE, U3MEHSI0-
IMUH UX CBOMCTBA. [J1TaBHOE OTIMYME HAHOTEXHOJOTUN — UX
HaJJUCIUIIINHAPHOCTD, C GUI0CO(PCKON TOUYKU 3PEHUA A
6Bl CKa3aJj, YTO HAHOTEXHOJOTuU 00 beJUHAIOT BCE CyIliee
Ha 6a3e MaTepHuaJbHOro, aTOMHO-MOJIEKYJISAPHOI'O €IWH-
cTtBa MHUpa. HaHOTEXHOJIOTUN — 3TO U HOBAs TE€XHOJIOTHA,
U KyJIBTypa, KOTOPYIO YeJI0BEK 0O6peJs COBCEM HeJJaBHO U KO-
TOopas II03BOJISAET €My HEINOCPEJCTBEHHO U HallpaBJIEHHO
MaHMUIIyJIUPOBATh IE€PBO3/JIaHHBIMU dJIEMEHTAMH HaIIlero
MaTepUaJibHOro Mupa. Ha ciaeayroiieM atamne cTajao ACHO,
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YTO IIPU HAJIUYUU TAKUX TEXHOJIOTUU MBI MOMKEM yiKe IIe-
PEeNTH OT 3aaYM U3y YCHHUA JKUBOW IIPUPOJBI K BOCIIPOU3BE-
JIEHUIO KaKUX-TO €€ dJIEMeHTOB. [lo Mepe TIOHMMaHUA 3TO-
ro CTaJIM SICHBI U AajbHelmue mary. JKXuBble opraHu3Mbl
B XOJle 9BOJIOIIUU, JOCTUTHYB BBICIIUX (POPM pasBUTHA,
CcTaJid CyIiecTBAaMHU, OCO3HAIOIIUMU cebdA, OKPYKAIOIIUN
MHP ¥ 00JIaJal0IIIMU CIIOCOOGHOCTBIO IT03HABATEIBHOU Jie-
ATEJBHOCTH, T.€. MHTEJJIEKTOM. YTOOGBI BOCIIPOU3BECTU
KaK/e-TO U3 2JIEMEHTOB 9THUX CJIOKHEHIINX CBA3€H, HAM
HaJo, 110 CyTH, CO3/l1aTh UCKYCCTBEHHBIN UHTEJIEKT, U TYT
MBI HE MOKeM obouTHCh 6€3 MH(POPMAIMOHHBIX TEXHOJO-
ruii. Bech HaIlI MUp 0XBadyeH OIPOMHBIM KOJIMYECTBOM pa3-
HOOGpPa3HbIX UH(GOPMAIIUOHHBIX CBA3€H, 6€CIIPEPBIBHO Uy T
nporecchl TpaHchOpMaIlMU U IepeJlaum He TOJIBKO 9HEPIUy,
HO 1 HH(pOPMAaIIUH.

I'maBHaa nenb KypyaTtosckoro HBMKC-nieHTpa — Ha 0CHO-
B€ UCCJIeJOBAHUH B 06/1aCTH KOHBEPIeHTHBIX HAyK c(hOpMHU-
poBaTh 6a3y A8 TEXHOJOI'MYECKOTO0 OCBOEHUS UX Pe3yib-
TaTOB M HadYaTh CO3/laBaTh KOHBEPreHTHBIE TE€XHOJOTHUU.
TO €CTh IPUPOAOTIOLO00HBIE TEXHOJIOTHH M CUCTEMBI, C IIPUH-
IUIINAJIBHO HOBBIMU CBOMCTBAMU, B T.4. aHTPOIIOMOP(]HBEIE.

— Kak MbI BBIACHHJIHM, XPOHOJIOTUYECKH IIEPBOIi IOABH-
JIOCh CBA3Ka HAHO- M 6M0-. OTKYyZa YK€ B34JI0Ch OMO-, BeAb
6HMOJIOrMYEeCKHMHU UcclaeAoBaHuAMHU KypuaToBCcKuii nH-
CTHUTYT HE 3aHUMAJICA?

II.K. KamkapoB: 9To He Tak. KypYaTOBCKHMI MHCTUTYT
eIlle co BpeMeH aTOMHOTro MpoeKTa 3aHUMaJjcA HUccaeoBa-
HHUAMH BINAHUA PA3HOTO poja M3IydYeHUU Ha JKUBbIE 00b-
€KThI — paruobrosiorueli, 6611 OCHOBAH Jlake NHCTUTYT MO-
JIEKYJIAPDHOM T'eHEeTUKU. U cerogHs BIUSHUE Ha JKUBBIE OP-
raHU3Mbl PA3JIUYHBIX BHEIIHUX BO3JEUCTBUI, B IEPBYIO
odepeab HU3JIYUYEHUs, CHOBA CTAHOBUTCA OYEHBb AKTyaJb-
HBIM. [loaTOMYy, g OBI CKa3aJy, CKOpee eCTECTBEHHO, YTO HO-
Bas GUOJIOTUs ITOABUIACHE UMEHHO 3/iech. CaMo pa3BUTHE Ha-
HOTEXHOJIOTUH II0JIBEJI0 HAC K OCO3HAHUIO HEOOXOAUMOCTH
GBICTPOr0 Pa3BUTUA OGMOTEXHOJIOTUYECKON MHPPACTPYKTY-
prl. Bee MBI, :xuBBIe opraHU3MBI — 3T0 6enkn, JIHK, T.e. 6mo-
JIOTUYECKHE CTPYKTYPHBIE 3JIeMEHThI HAHOMETPOBOI'O IHalIa-
30Ha. [ToaToMy ecTeCTBEHHBIM CTAJIO PACIINPEHUE HEHUBO-
TO, TBEPAOTEIHLHOI'0 HAHOMIUPA Ha 00 bEKTHI JKMBOM IPUPOALL.

B «yucmoli 30He» omoesa NPUK/NdOHbIX HAHOMeXHO/102ul

— Ho pa3BuTHE reHETUYECKHX HCCJIEZOBaHUI TpeOyeT
CJIOYKHBIX Pac4eToB 60abLIOro 06 bema?

O.C. HapatikuH: Ha nepBbix sTanax (GopMUpoOBaHUSA
HBHMKC-nentpa M.B. KoBanbuykoMm 6bliIa IIOCTaBJIEHA 3a-
Jllada IoJiIHoMaciTabHON pacmudpoBKU reHoOMa dYesoBe-
ka. C TOYKU 3pEHUA PACUYETOB 3TO TPeOyeT Cepbe3HBIX pe-
CypCOB, TaM O4YeHb CJIOKHBIE aJIIOPUTMEI. M MBI cIipaBU-
JINCh C 3TOM 3ajadel B KpaTyallliue CPoOKH, T.K. B paMKax
HBHMKC-nieHTpa NOMHAMO 9KCIIEPUMEHTAIbHBIX BO3MOMKHO-
cTell CeKBEeHMPOBAHUS MBI pacIioJlarajii TAaKUM BBICOKOIIPO-
U3BOJMTEIBHBIM BBIYUCIUTEIBHBIM PECYPCOM, KaK Cylep-
KoMIIbIoTep. Ho Jiesio He TOJBKO B TeXHOJIOTMYECKOU 6ase,
JKeJiede, TaK CKa3aTh. ¥ Hac Obljla CHJIbHASA IITKOJIA, BeJb MbI
TPaAUIIMOHHO JIeJIaI! 1)1 ATOMHON OTpac/Iy aJIropuTMHude-
CcKoe obeclieyeHue, TaK Ha3bIlBaeMble Kokl [ToaToMy pe3yib-
TaThl, KOTOPbIE MBI IIOJIy YaJIX B X0/I¢ CEKBEHUPOBAHU A I'eHO-
Ma YeJIOBEKa, MBI He Be3JIM Ky/1a-To Ha 06paboTKy, a caMU UX
o6pabaThsIBaiy, Ha HAIlIEM CYyIIEPKOMITbIOTEPE 1, COOCTBEH-
HO, IPOI'PAMMHBIN IPOAYKT, KOTOPBIHN UCIIOIb30BAJICS, TOKE
Ob11 padpaboraH B Poccuun.

II.K. Kamkapos: B HBVK-koHBepreHnuu nHoOpMaImm-
OHHBbIE TEXHOJIOTMY BaKHBbI HE TOJBKO JJIA GUO-, HO U JJIS
HaHO-. Belb B HAHOMHPE HEMHOIO MHCTPYMEHTOB, C IIOMO-
IIBI0 KOTOPBIX MBI PEaJIbHO MOM¥KEM BUJETh HAHOYACTHUIIBI.
9TO IpesK/ie BCEro 2JIeKTPOHHAA U 30H10BAaA MUKPOCKOITHA.
OcTanbHble METOABI BUAAT HAHOYACTHUIBI ONOCPENOBAH-
HO, II09TOMY UMEHHO MOJEJNPOBAHNE — OJUH U3 BAKHBIX
METO/OB JUATrHOCTHUKH, CIIOMOIIbI0O KOTOPBIX MBI MOMKEM
IOCYUTATh MOJIEJIbHO U ONpefeNUTh CBOMCTBA HAHOOOD-
€KTOB. JTO 3aJjadya MHOTOYpPOBHETO MOJEJIHUPOBAHUA, KOT-
Jla MBI C IIOMOIIBIO TaK HAa3bIBA€MbIX II€PBBIX IPUHIIUIIOB,
T.€. OCHOBHBIX 3aKOHOB KBaHTOBOU ME€XAaHWKU, OIPeEJeId-
€M CBOMCTBa HaHOYACTHUIBL. Jlajee Mbl CTPOUM BEIIECTBO,
CO3/TaHHOE M3 9TUX HAHOYACTHI], — HEKYI0 HAHOKOMIIO3U-
IUIO, U CMOTPHUM, KaKHe MAKPOCKOITMYECKHEe CBOMCTBA NMe-
eT dTa CUCTeMa HU3 MHOTUX HAHOYACTHI|— OINTHUYECKHE,
2JIEKTpUYecKUe. Biarogaps pemeHuio 9Tod 3ajadyu poau-
JINCH IleJIble HallpaBjIeHusA GU3NKU: HaHOPOTOHUKA, HAHO-
9JICKTPOHUKA U T.J. Ha 3aBeprriaromnieM sTalrie Mbl yiKe MO-
JKE€M CTPOUTH KaKOU-TO 3JIEMEHT, CUCTEMY U3 9TOI'0 MaTepU-
aJjia, KOMGUHUPYH C APYTUMHU CUCTEMaMU, MOJIEIUPOBATh €I'0
¢GyHKIIMOHATIbHBIE BOBMOMKHOCTH.

— KakoBa Ha ceroaHsa cTpykTypa HBUKC-nientpa, oc-
HOBHbI€ HayYHbI€ OJIOKHN?

O.C. HapaiikuH: [lepBbIii HayYHBIA 6i0K, Ax1po HBMKC-
IeHTpa, MBI yiKe YIOMHUHAJIN — Hall L[eHTp CUHXPOTPOH-
HO-HEUTPOHHBIX HccaefoBaHui. Takoe coueTaHue cTasio 6a-
30U U 111 MEeXRUCITUIIIMHAPHBIX UCCJIEOBAHUN Ha Meray-
CTAaHOBKaX, U JIs pa3paboToK B 00JaCTH KOHBEPreHTHBIX
HaYK ¥ TEXHOJIOTUH. B HAHOTEeXHOJIOTUAX U3HAYAIBHO OBLIIO
HE 0YE€Hb INOHATHO, KaK U3MePATh HAHOOOBEKTHI, He OBIJIO
JII51 9TOTO YCTOSIBIIEMCSA MIKAJbI, 9TAaJ0HOB. Eciau aia ma-
KPOOGBEKTOB ObLJI 9TAJIOH METPA, UJIU I1€3UEBBIH 9TAJIOH Ya-
CTOTBI, TO METPOJIOTHYECKUM MHCTPYMEHTOM HOBOM HayKH
¥ TEXHOJIOTUN CTAJM UCTOYHUKU CHUHXPOTPOHHOI'O H3JIYy-
YeHUs, HeHTpoHOB. TaKUM 06pa3oM, 9TO UHCTPYMEHT U UC-
cjIeIoBaTeIbCKUY, 1 METPOJIOTMYECKUN, a B 9TOM KadecTBe
OH CTAHOBUTCS M T€XHOJIOTMYeCKUM. HO CHHXPOTPOH Kak
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MalrHa caMm 1o cebe 6e3 9KCIIepUMeHTaJIbHOI0 060pyA0Ba-
HUSA, CTAHIIUN, KOTOPBIE ITI03BOJIAIOT UCII0JIb30BaTh PEHTTe-
HOBCKO€ U3JIyYeHHUE B UCCIEJ0BATEIbCKUX U TEXHOJIOTHYe-
CKUX IIeJIfIX, He BocTpeboBaH. [ToaToMy 3a IocjieHHUe TO/bl
npoBejieHa GosbIIasg paboTa 110 pacIIuPEeHUI0 9KCIIePUMEH-
TaJIbHBIX BO3MOKHOCTEH HAIlero CHHXPOTPOHHOI'O0 UCTOY-
HUKA. [IocCTpOEHBI HOBBIE CTAHIIMHU OYEHb BBICOKOTO KJIAc-
ca, TPU U3 HUX BBEJIEHBI B CTPOY B caMoe IIOCJIeJHEE BpeMH.

II.LK. KamkapoB: [[JinHa BOJHBI PEHTT€HOBCKOI'O HU3JIy-
YeHUs, TAK K€ KaK TeIJIOBbIX HEHTPOHOB, JIEJKUT B HAHO-
Mmacmitabe. 9To UAeaabHbII MHCTPYMEHT JJIs UCCJIeI0Ba-
HUU, ITI09TOMY MHOTHE IIEHTPbl HAHOTEXHOJIOTUI BO BCEM
MHpe Pa3BUBAIOTCA UMEHHO Ha 6a3e¢ CUHXPOTPOHHBIX HC-
TOYHHKOB.

B 0CHOBHOM eBpOIIeHICKNe€ CHHXPOTPOHHBIE IIEHTPHI pabo-
TalOT 3a CYeT U I IPUBJIEYEeHUS MoJIb3oBaTeel. Mexay
HUMHMU €CTb OIIpeJieJIeHHA s KOHKYPEHIUs, HallpUMep B APKO-
CTH IIyYKa, KAKUX-TO IIpeJleIbHBIX NapaMeTpax. Ho, mo cio-
BaM caMUX II0JIb30BaTeJIel, 0cOOEHHO 610JIOTOB, 9TO AAJIEKO
He BCerja HyKHO, IOTOMY YTO ITPU BBICOKOM IPKOCTHU oGpa-
3€Il MOKET IIPOCTO CTOPETH IIOJ] IIyYKOM, IIOCKOJIbKY Opra-
HHUKa He BbIIEPKMBaeT TaKOM MHTEHCHBHOCTHU. Ham cuH-
XPOTPOH HNOAXOAUT AJIA IINPOKOro Habopa 9KCIIEPUMEHTOB
C pa3iIn4YHbBIMU oGpasraMu. [lociie BBoJia B 9KCILIyaTaIUIO
3aIJIaHUPOBAHHBIX CTAHIIUH OH O6yZ1eT 0COGEHHO BOCTpe6o-
BaH /11 pa6OThI C GMOJIOTMYECKUMHU OO bEKTaMHU.

O.C. HapaiixkuH: Ecinu BepHyThCcA K cTpykType HBUKC-
IIeHTpa, BTOpas €ro COCTaBJAMIIAA — 3TO COOGCTBEHHO
MHCTUTYT KOHBEPIreHTHBIX HAyYK U TEXHOJIOTUI, KOTOPBIA
BKJIIOYAET LeJIbIN PAJ HAY YHBIX OTAEJeHUN. DTO OTAeIeHUA
MOJIEKYJISIPHOM GuoJIoruu, 6GeJKOBOM KpHCcTaJIorpaduu,
$UBNKO-XUMHUYECKUX TEXHOJOTHM, POOOTOTEXHUYECKUX
1 MUKDPO- UM HaHOd2JIEKTpOMeXaHU4YecKux cucrem (MOMC
u HOMC), npukiajgHoe oTxaeneHue, 6enkoBas ¢abpuka.
B 610/I0rMY€CKOM KOMIIJIEKCE MBI MOKEM celiyac IPOBOAUTh
BEChb CIIEKTP paboT: oT co3gaHuA OeJIKOBBIX cyOCTaHIIUH,
IpUYEM B JOCTATOYHO GOJIBINIUX KOTUYIECTBAX, 10 T€HOMHBIX
HCCJIEOBAHUM U, 110 CYyTH, GOPMUPOBAHUA UCKYCCTBEHHBIX
6HOITOA00HBIX MJIN GUOJIOTMYECKUX 00'bEKTOB, UCKYCCTBEH-
HOM KJIETKU. [1J151 9TOr0o HYKHBI 6eJIK0oBasA CyGCTAHIIUA U Ie-
HOMHEKA, IIOTOMY YTO MMEHHO I'€HOM JieJlaeT CyGCTaHIUIO
JKUBOU 1 06JIaJaroe TeEMU I UHBIMU CBOMCTBAMU.

II.LK. Kamkapos: Biiarogapsa coBpeMeHHOMY 000pyAoBa-
HUIO, MBI MOJKEM pelllaTh TAKYIO COIMaJIbHO BaXKHYIO 3a/a-
4y, KaK YCKOPEHHBIA Au3aiH jekapcTB. OCHOBOM A4 Jie-
KapCTB BBICTYNAIOT, KAK IIPaBUJIO, G0JI0TrUYeCKHe 06 bEKThI
TUIna 6eJK0B, KOTOPbIe UMEIOT HEKHE PelleNTOPHBIE JUTaH-
JIbI, PETYJIMPYIOIMe ollpeieleHHbIe (PYHKIIUN B OpraHU3Me
YeJIOBEKAa, YCUJIMBAIOIIYeE WU NOAABIAIOIINE UX, T.€. BbI-
HOJIHAIOT JIeKapCcTBeHHYI0 GyHKNU. K 6enky nmoouepegHo
GUOXMMHYECKUMU METOAAMH IEIIAIOTCSA Pa3Hble JTUTAHABI,
9(dEKTUBHOCTE JIEKAPCTB IIPOBEPAETCA METOI0M Iepebo-
pa. Ha cuaxpoTpoHe MBI pacimugpoBbIBaeM, KaK yCTPOEH
9TOT GEJIOK, Jajee MeTOJaMU OYeHb CJIOKHOT0 GHoJIoruye-
CKOI'0 MOZIEJIMPOBAHMS MOKEM IIPUKPEIUIATh KaKHue-TO JIU-
raH/Abl U CMOTPETh, KaKkHue GYHKIMOHAIbHBIE 0COOEHHOCTH
HPOABIAIOTCHA Y 9TOr0 JIEKAPCTBA, — T.€. «<Ha JIUCTE GyMarm»
¢dopMupoBaTh HOBOE JIEKAPCTBEHHOE CcpeacTBO. KoHeuyHo,
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IocJIe 3TOro A0 HavaJja IIPOU3BO/CTBA JIEKapCTBa IPEJACTO-
WUT JUIMHHBIN OYTh KINHUYECKUX NCObITaHUHU. Hama 6asa,
HaboOp MEeXAUCHUILIMHAPHBIX WHCTPYMEHTOB IIO3BOJISET
OCYILECTBAATH BECh IIUKJ — OT UJEM 0 BbIXO/la HA IPOU3-
BozicTBO. KpaliHe BamkHO, 4To Gyarojgapsa Hamied nHdpa-
CTPYKTYP€ MBI MOM¥KEM yUYUTHIBATh T€HETUYIECKHNE 0COOEeH-
HOCTH ITAIIUEHTA, T.€. COCTABJIATH /I8 HET'0 JIEKAPCTBO C OII-
TUMaJbHBIM 3G deKToM. ¥ Hac eCTh U XOopolIue HapaboTKH
110 a/IpeCHOM AOoCTaBKe 3TOr0 JIeKapCcTBa, KOIjla OHO BO3/AeN-
CTBYeT HEIOCPEICTBEHHO Ha 60JIBbHOM OpraH, akTUBUPYET-
cdA TaM, He BJIMAA Ha 3JJOPOBYIO YaCcTh OpraHu3Ma. 9TO yiKe
3pUMBIE IIEPCIEKTUBBI MEJUIIUHBI OyyIIIeT0.

O.C. HapaiikuH: KcTatu, o npeeMcTBeHHOCTH. Ellle oquH
u3 BaskHBIX O6i1ok0B HBMKC-11eHTpa — oTAe/IeHue A/1epHOM
MEAUIINHBI. OTO caMble COBPEMEHHBIE METOJAbI JIEYeHUS
¥ JUATHOCTUKU, OCHOBAHHbIE Ha MOJIEKYJISIDHOM BU3yaJin3a-
IIUU, a TaKKe Co3/[aHue JIeKapCTBEHHBIX ITperapaToB Ha 0C-
HOBE M30TOIOB, B IIEPBYIO OUYepeAb JJIA JIEYeHUA OHKOJIOTH-
gyeckux 3aboneBaHUM. 1 3To HaIpaBiIeHUE — NPAMOE JETH-
I11e ATOMHOT'0 ITPOEKTA.

II.K. KamkapoB: KpaiiHe BaHO UMETh TAKOE IPOMU3BO/I-
CTBO UMEHHO 3/IeCh, B AZIEPHOM HHCTUTYTE, /i€ €CTh KYJIbTY-
pa obpaleHus ¢ 3TUMHU BellleCTBaMU, HEOOXOITMMBbIE TEXHU-
YeCcKHe yCJIOBUS (B TOM YHCJIE JJIA Yy TUIN3AIUU) U KBaIUDU-
LIUPOBAHHBIN NepcoHa. [ToaTomy KypuyaToBCKHMI HUHCTUTY T
BIIOJIHE MOMKET CTaTh pa3paboOTYUKOM M IIPOU3BOAUTEIEM
TaKUX pajguodapMIpenapaToB, B IIEPBYIO odepeab AJIA JU-
arHOCTUKU.

O.C. HapatikuH: OJHO U3 KJIOYEBBIX IIOJpa3/eIeHui
HBHUKC-ieHTpa — OT/JeJleHHe POOOTOTEXHUKU U MUKPO-
M HaHO3JIEKTPOMEeXaHUYeCKUx cucteM. HemocpeacTBeHHaAsA
3a/1a4a 3TOro IIo/Ipas/ieIeHNs — CO3/JaHue Bce 6oJiee coBep-
IIEHHBIX ¥ B KOHEYHOM UTOTe€ aHTPOIIOMOP(HBIX CUCTEM PO-
60TOTEXHUYECKOro Kjaacca. JIoycTUM, HyKHO pa3paboTaTb
CHUCTEMY OYYBCTBJIEHHUA JJA HEKOEro pob6oTOTEXHUYECKO-
TO yCTPOMCTBA — CHUCTEMY 3PEHHUA B YCIOBUAX MUHUMAJb-
HOM OCBEIIEHHOCTHU. 9TO BO3MOMKHO ceiyac ¢ IIOMOIIbIO MH-
¢dpakpacHOro MpUEMHHUKA U3 HEOPTaHUYECKUX MaTepHaJIoB.
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KOHBEPIEHTHBIE HAYKHU

Ho, HanipuMep, 3peHune 3Meu Toxe MHPpaKpacHoe, IpUuieM
O4YeHb TOHKOE U n3buparesabHoe, 06IafaoIiee MHOKECTBOM
NpeuMyIIecTB. SHAUUT, HYKHO B3ATh JE€TEKTOP, T.€. BOCIIPU-
HUMAaIoIIlee YCTPOUCTBO, YYBCTBUTEIBHBIN 2JIEMEHT, U3 HKU-
BOM Npupo/bl. Ho 718 TOro 4To6bl 3TO CTAI0 TEXHUYECKOU
CHCTEMOH, IEHCTBYIOIIINM IIPUOOPOM, HYKHO, YTOOBI CUTHAJI
OT 9TOr0 JAETEKTOPA MOM¥HO OBLJIO BOCIPUHATH, 06paboTaTs,
OYHUCTUTH OT IIOMEX, YCUJIUTh U T.J. OTU QYHKIUU JOJLKHA
BBINOJIHATDL 2JIEKTPOHHAA cxeMa. BosHukaeT npobiema co-
€IMHEHUA €CTECTBEHHOIO IIPUPOJHOTO AETEKTOpa, U Ke
610IT0J06HOTO, C 3JIEKTPOHHOM CXEeMOI — B 3TOM BasKHeHIIasg
3a/lavya ¢ TOYKU 3PEHUS BOCIIPOU3BEICHUA 9JIEMEHTOB KUBBIX
CHCTEM U CO3/IaHM A IIPUPOIONON00HO0M TeXHUKHU. VIMEHHO 11
9TOro HaM He0O6X0AMMBI THOPHUHBIE YCTPOMCTBA.

Y Hac co3gana pa3BuTad HUHQPACTPYKTypa B 06J1aCTH MU-
KPO3JIEKTPOHUKH, HO 9TO COCTaBJIAIOIIAA AJId T€X CAMbIX I'U-
GPUHBIX CUCTEM, 2 HE MUKPO3JIEKTPOHHOE IIPOMU3BOJICTBO —
9TO He Hallla PYHKIMSA, & UHAYCTPUU. DTO MUKPOIJIEKTPOH-
Has 9aCTh T€X TUOPUIHBIX YCTPOUCTB, O KOTOPBIX 1 TOBOPUJI.
Emie ogHa HeoTbeMIieMas YacTh 9TOI0 KOMILIEKca — GesIKo-
Basd (abpuka, U HaM IPEJCTOUT ellle Co3/1aTh «GHoornuye-
CKO€ I1JIEY0» OMO03JIEKTPOHHOTO KOMILJIEKCA.

KpaiiHe BaskHa U MHTepecHa paboTa HAIIero KOrHUTUB-
HOTO OT/EJI€EHUS, IIOTOMY UTO 6€3 KAaK MUHUMYM 2JIEMEHTOB
HCKYCCTBEHHOI'O0 MHTEJJIEKTAa aHTPOIIOMOP(HBIE CUCTEMBI
He MOTYyT (QYHKIIMOHMPOBaTh. B KOTHUTMBHOM OTAEJE€HUU
BBICTPOEHA TEXHOJIOTUYECKas IeII0YKa OT MCCJIEeJOBAHUU
HeUpoPU3NOJOrNIECKUX OCHOB KOTHUTHUBHOU JI€eATEJIBHO-
CTH JI0 CO3/IaHU S UCKYCCTBEHHBIX YCTPOUCTB, KOTOPBIE B TOU
WA WHOU Mepe BBINOJHAIT QYHKIIMNA HEUPOKOTHUTUBHOMU
cdeprl yejoBeKa. B yacTHOCTH, 5TO CO3/JaHHUE MO3rO-MallllH-
HBIX U B IIEPCIIEKTUBE AK€ MO3T0-MO3TOBBIX NHTEP()EMCOoB,
4TO MO3BOJUT O6IIaThcsA 6e3 BepOaIbHBIX UHCTPYMEHTOB,
6€3 BU3yaIU3allii, T.€. HEIIOCPEJACTBEHHO C BBIXOJIOM B MO3T.
XoTdA, KOHEYHO, 3TO JBOMHBIE T€XHOJIOTUU, C HUMH HaJ[0 00-
pamaTbca KpalHe 0CTOPOHO.

II.LK. Kamkapos: lIMeHHO B KOTHUTUBHBIX HayKaxX 4e€TKO
IIpocCJIeKUBaeTCA HAHO-, 610- ¥ MH(pOpPMaIlMOHHA S KOHBEP-
rennud. /s nccienoBaHua QyHKIUNA MO3ra MCIOJIb3YIOT-
cA TaK HasblBaeMble TeHMOAUIIN(UPOBaHHEIE 6ETKU, KOTO-
pBle 1aIOT HaM HEHPOHBI, CBeTAIIUECs IIPU BO30YHAECHUU.
9To yxke OUeHb TOHKasA OMOTEXHOJIOTH A, II03BOJIAIOIAA IIPO-
CJIeUBaTh IOYTHU JABUMKEHUE MBICAU Ha OTKPBITOM ¥HUBOM
MO3T€ IOAONIBITHOI'O JXMBOTHOI'0; 1J1s1 CHATUA TaKoU NHQOP-
Malli{ MCIOJIb3yIOTCS ONTHYECKUe HaHOBoJIOKHA. OTciie-
JKUBAs BCIBIIIKY, IPOUCXOAAINNE B 9TUX HeHPOHAX, MOXK-
HO BU/IETh, KAKHE YaCcTHU MO3ra Bo30yKAal0TCs IPU TOH MU
MHOU JeATEJbHOCTU. OTO TaK HA3bIBAEMBbI IIPOEKT «IIPO-
3payHBIA MO3I», Ho-aHIMIUNCKU blue brain. 3aech 3aaen-
CTBOBAHO U 6H0-, HIOTOMY YTO 3TU HEHPOHBI HAI0 MOAUDU-
LIUPOBATh OIPEJEJEHHBIM 06pa3oM. OTUM 3aHUMaeTCd re-
HO(MOTOHUKA, I'ZI€ UCIOIb3YIOT 2JIEMEHTbl HAHO(DOTOHUKH,
T.€. ONITUYECKUE BOJIOKHA U COOTBETCTBYIOIIUM c60p NHPOP-
Manuu. U, KoHedHO, He 060U THCH 6€3 MH(POPMAITNOHHBIX CH-
cTeM, IIOTOMY UTO BCE 9TH CIOHENIIIHNE IIPOLeCChl KOMIIBIO-
TEPU3UPOBAHBI, UAYT II0 OIIPEAEIEHHBIM IIPOIPAMMaM.

Jlaxke OTBJIEKAsCh OT KOHEYHOM IeId CO3JaHuA aH-
TPONOMOP®HBIX CHCTEM, MBI Bce TIiIyb:ke H3ydaeM, Kak
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HPOUCXOIUT 06paboTka MHPOPMAIIMU B MO3Te — €€ HaKo-
njaeHue, Kakue 3JeMEeHThl €€ HaKallJIMBAIOT, Kakue o6pa-
6aThIBAIOT. BBIAICHAETCH, YTO 3TO OJHU U T€ e dJIEMEHTHI,
B 3TOM NPUHIUININAJbHOE OTJHUYHE OT HEMMaHOBCKON WUH-
dopMaTHUKU, YUCIEHHON IBOMYHOU CUCTEMBI. Beib KOMITBIO-
Tep HeJIb3A 00yYHUTH, a JasKe OAUH HEUPOH criocobeH K 06y-
YeHUIO, U KOI/la MBI /I0 KOHIIa IT0MiMeM, KaK 3TO IIPOUCXOJUT
y Hac B M0O3Te, 9T0 6y/IeT BBIXO/] Ha HOBYI0 MTH(GOPMAaTHKY. MBI
6yAeM CTPOUTH KOMIIBIOTEP Ha HOBOM miiaTdopMe.

O.C. Hapa#fikmH: YiKe CyIlecTByeT Hejas o6acTb, Tak
Ha3bIBaeMble HEHPOHAJIbHBIE AJITOPUTMBI, 6a3upylomasacsa
Ha IIPUHIIMIIAX HelpoceTH 4yesoBeKa. Bee nmocnennue necs-
THUJIETUSA KOMITBIOTEPHBIE TEXHOJIOTUH Pa3BUBAJINCH I10 Iy TH
MHOBBIIIEHUSA CTEIEHU UHTEerpaIuy 9JIeMeHTHOM 6a3bl, aJie-
MEHTBI CTAHOBUJIMCH BCE MEJIbY€e, MbI YK€ ITOUTHU MOAOLIIN
K KBAHTOBOMY IIpejiesry. Ho oT Bo3MoO:KHOCTEH Mo3ra ere
6ECKOHEYHO JaJjleKd. dJIeMeHTHasd 6a3a Mo3ra COBCeM Jpy-
rasg — TOHOJIOTMYECKHE HOPMBI TaM COCTAaBJSIOT AECATKU
MUKPOH. OPPEeKTUBHOCTL MO3ra CBsI3aHA He C OBICTPOEN-
CTBHEM, HeE C BBICOKOM CTENEeHbI0O MHTErpalnuyu U MaJIbIMU
TOIIOJIOTUYECKUMU HOPMaMH, a C HEBEPOATHO CJIOMKHBIMU
CBA3AMH, IIPUYEM PECTPYKTYPUPYEMBIMU B 3aBUCUMOCTHU
oT 3a/1a4. B HamemM Moare IMOCTOSTHHO HJIET IIepecTpOeHUe,
aJanTalnysa CUCTEMBI K PeIIeHUI0 KOHKPEeTHBIX 3aaad4. [Ipu
9TOM HEHPOH HeJlb3s paccMaTPHUBATh KaK aHAJOT TPaH3U-
cTOpa B YHIIE: OH HACTOJBKO MHOTO(YHKIIMOHAJIEH, YTO caM,
II0 CyTH, KaK 9TOT YHII.

— He Tak gaBHO K a66peBuarype HBUK Gb1s1a foGaBiie-
Ha OykBa «C». C ueM 3TO CBA3aHO, AJIA Y€ro OHA HyKHa?

O.C. Hapa#iKuH: JTO CBA3aHO C JIOTUKOU Pa3BUTHUSA KOH-
BEPreHTHBIX HAYK U TeXHOJIOrU. MBI yIIOMHUHAJIHN yIKe, YTO
MaTepUs Ha €€ BBICIINX YPOBHAX OPraHU3allMU COLUAIU-
3yeTcs. YCTOABIIEeCs OIlpejleIeHHe ¥ KUBOro — «CII0COGHOe
K CaMOBOCIIPOU3BEJIEHUIO U o61ajaroniee reHeTU4eCKoU a-
MATBIO». Ho M :KMBOTHBIE, U IPEKJe BCETO YeJOBEK KUBYT
B obO11ecTBe cebe mogo0HbBIX, 00IIal0TCs C HUMHM, T.€. COIIU-
QJIN3YIOTCSA, U TOTJA MOABJIAETCS €lle OAUH BUJ, IMaMATH.
HcTopusa — Toke NMaMATh, TOJIBKO collrajbHad. IloaToMy
OYEBH/THO, YTO HA/I0 UCCJIEIOBATE €IIle U COIUAIbHYI0 (PyHK-
IIUI0, KAKUM-TO 06pa3oM ee peryaupoBaTh. KoHBepreHIusa
HayK U TEXHOJIOTHH 6€3yCJI0BHO OTKPBIBAET IIE€PeJ] JIOAbMU
coBepIIeHHO (paHTACTUYECKHUE IIePCIeKTUBbI BBIXKUBAHUA,
COXpaHEHMUsA IVBHJIN3AINH, ee pa3BUTUA. Ho 6e3 peBouio-
1Y YeJIOBeKa, U3MEHEHU S ero CO3HAHUS, IIOJIX0/I0B K IIUBU-
JIN3aIIUU U K caMOMy ce6e 3TH IIePCIEKTUBBI MOT'y T OCTAThCH
HudyeM. CerogHs conyaJlbHble HAYKU IIPEBPAIaloTCA B TeX-
HOJIOTHIU.

I1.LK. Kamkapos: XoTes 661 06aBUTh, YTO HAUb0JIee APKO
KOHBEPIreHIMA eCTeCTBEHHBIX JUCIUIIJINH C I'yMaHUTapHBI-
MU IIPOSABJISETCSA B KOTHUTUBHBIX HayKaX. MbI paccka3biBa-
JIV 0 HeMpoHax, 06 yCTPOMCTBE MO3ra — 9TO OHOJIOrUs, HEeH-
podusuonoruda. Ho HeoTbemyeMasa cTOpoHa paboThl YesIo-
BEYECKOI'0 MO3ra — I0BeJleHUecKre (PyHKIINHU YeJIOBEeKa, ero
peaknuu. [Icuxosorus Bcerga uaydalia 9TU KOTHUTHBHbBIE
GyHEIUM TYMaHATApPHBIMUA METOJlaMH, UTO CEroJHsA pea-
JIN3YEeTCHA YK€ U B TEXHOJOIUAX. KOrHUTHUBHBIE TEXHOJO-
TUU — OJIVH U3 Pa3feJIoB IICUXooruu. Hampumep, s B cBoeit
neJaroru4ecKkoy paKkTUKe Beerja ObLI IIPOTUB YAAJI€HHOT 0
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JoCTyna KJIEKIIUAM, IOTOMY YTO OTCYTCTBYET JKMBOU KOH-
TaKT, @ KOI/ia HEIIOCPECTBEHHO 00IIIaenIbCcs, BOSHUKAET CO-
BEPIIIEHHO JPYyrol ypoBeHb BOCIIPUATHUA. B negaroruke He-
IOCPEJICTBEHHBIN KOHTAKT «YUUTEJb — YUYEHUKW» HUKOTJA
He Gy/IeT ITOJTHOIIEHHO 3aMellleH KOMITBIOTepoM, KHUroi. Kak
TOBOPAT HAM KOTHUTHUBHBIE TEXHOJIOTUH, YPOBEHb IIOHUMAa-
HUSA U KOHTAKTa HAIIPAMYIO 3aBUCHUT OT TOTO, CMOTPUM JIH
MBI IPYT APYTY B IVIa3a.

— KTto ke Oyamer 3aHumarbca B Poccum HBUKC-
TexHosoruamu? I'ne kaapsl Gepete?

II.K. Kamkapos: Takux crieruajbHBIX yueOHBIX 06pas3o-
BaTeJIbHBIX YUPEexkIeHUN He ObLIO JJ0 HeJJaBHETO BpEMEHU HU
y Hac B CTpaHe, HU B Mupe. MBI He IpeAIionaraeM 1aTh CTy-
JICHTY 3HAHUSA, CKaKeM, B OMOJIOrMH, KaK Ha OHOJIOTUYECKOM
dakynbTeTe, Ie OH IIeCTh JIET U3yvaeT ee yIIy6IeHHo, a 00-
YYHM €ro OCHOBHBIM HOHATHUAM, TJIOCCAPHUIO, U KOT/ia OH IIPH-
eT paboTaTh B MEKAUCIUILIMHAPHBINA KOJJIEKTUB, TO JIer-
KO YIVIyGUT B CJIy4ae HeOOXOIMMOCTH CBOU 6a30BbIe 3HAHUS.
MBbI HaYaJIM TAKYIO0 CHCTEMY MEKIUCIIUIIMHAPHOTO 06paso-
BaHUA Ha pusnyeckoM pakyasreTe MI'Y, rae B 2005 r. 66112
co3naHa Kadeapa GU3NKU HAHOCHUCTEM IO/l PyKOBOACTBOM
M.B. KoBanpuyka. C 2006 r. y KypyaToBCcKOro nHCTUTyTa
cyliecTBoBas 6a30BbIN (paKyabTeT MHOOPMATHUKU U HAHO-
TEeXHOJIOTUN B MOCKOBCKOM (PU3UKO-TEXHUIECKOM UHCTUTY-
Te (M®TH). Pa3zBuBada Hally KOHIENIINUIO, MBI Hepedopma-
THUPOBAJIH UEOJIOIUIO 3TOro haKyJIbTeTa, CIeIalu ee, Iei-
CTBUTEJIBHO, TNIyOGOKO MEXJUCIUIIINHAPHON. DaKyabTeT
MOJIy4YWJI Ha3BaHUe paKyabTeTa HaHO-, 61o-, nHpopMamu-
OHHBIX ¥ KOTHUTUBHBIX TexHoorui (HBMK), u mory oTBeT-
CTBEHHO CKa3aTb, YTO 3TO €IMHCTBEHHBIN B MUpe (paKyiIb-
TeT nogo6Horo poxa. Hamn exeroguniit Habop — 40-50 ye-
soBeK. IlepBrIit Habop 110 HOBOM nporpamme 6b11 B 2009 1.,
aTex, KTO IIOCTYNUJ paHee, Mbl JOy4YHUBaJIX 110 HOBOH IIPO-
rpamMMe, 1y Hac yie ObLJI0 HECKOJIBKO BBIITYCKOB MarucTpOB.
C Habopom 2009 r. 6b11a chopMUupoBaHa abCOIIOTHO HO-
Bad nporpaMma. Obydyadchk B CUJIBHOM (PU3UKO-TEeXHUYE-
CKOM MHCTUTYTE, HAIIIU CTYAEHTHI [0y 4aloT XOPOIIIre 3Ha-
HUA PU3UKU U MAaTEMaTUKU, HO OHHU CJIYIIAIOT TAKKE Ky PChI
XUMUU, 06111el 61oJIoruY, GUOXUMUHU, GMO(PU3UKN, MOJICKY-
JIAPHOM GUOJIOTHH, T€HETUKH U Jlake TYMaHUTAPHBIX JUC-
numinH. Kpaiine BaxHo, yto HBUK- dakynabTeT pacmoso-
JK€eH B KaMnyce KypdyaTOBCKOTro MHCTUTYTA, YiKeE C IIEPBOTO
Kypca CTYJAEHTBHI PEryJISAPHO XOAAT CIOZA Ha IIPAKTUYEeCKHe
3aHATUA.

U pesysbTaThl yiKe BHUJIHBI. BBIJIO HECKOJBKO BBIIIYCKOB
10 Halllel MeXJUCHUILIMHAPHON IporpaMme, 3Ha4YUTelb-
Hasf 4acThb MJET B aCIMPAHTYpy U Ha pabory B KypuaTos-
ckui HBMKC-nienTp. MHe kak nekany HBHMK-dakyabsTera
HPUATHO CJIBIIIATH OT3BIBBI MACTUTHIX GHOJIOTOB O TOM, UYTO
HAIIIK CTYAEHTHI 3a9acTyIo pa3buparoTcsd B GUOJOTUH JIY Y-
11e, YeM BBIIIYCKHUKHN GUOJIOTUYeCKUX (PaKyJIbTeTOB. Y HAC
€CTb LIeJIBIHF PAJ HPOrpaMM IOAJEPHKKH CTYIEHTOB, INIATUM
OTJIMYHUKAM MMEHHBIE CTUIIeHAUU nMeHU A.Il. AnexkcaH-
apoBa. Bece cTyaeHTEI 3auncieHsl B KypyaToBCKU MHCTH-
TYT, T.€. OHU MOT'yT II0JIb30BaThCA BCe MHPPACTPYKTYpPOU:
GUGIMOTEKOMN, IOJUKINHUKON U T.JI. Ocob0 ToaaeprUBa-
€M acCIIMPaHTOB, KaKIAbIA U3 HUX II0Jy4YaeT CIIelHaIbHbIe
JIOIIOJIHUTEJIbHbIE CTUIIEHIWUY, YTO II03BOJAET UM HUMETh
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B «yucmoti 30He» omoe/ia NPpUK/AadHbIX HAHOMexHo102ull

BIIOJIHE JOCTOWHBIA ypPOBEHb 3apriaThl. I1o cucteme moct-
JIOKA II0CJIe 3AIUTHI JUCCEPTAIMH MOKHO IIOJIYYUTh MECTO
B HaIlleM OOIIeKUTUH U HEIVIOXY IO 3apIiaTy. ¥ Hac MHOMKe-
cTBO 6a30BbBIX Kadenp B MI'Y, MUDU, rae co3gaHbl fake TPHA
HOBBIX Kadeapsl IIeJTUKOM I1o7 noTpebHocTH KypyaToBCKO-
ro MHCTUTYyTaA. ITO Kadeapa NPUKJIAJHON CBEPXIIPOBOAU-
MOCTH, dJIEMEHTAPHBIX YaCTHI], AIePHON MeIUIIMHbBI — BCe
9TU Kadeaphl BO3NIABIAIOT HAIIIU COTPYAHUKH, YUTAIOT TaAM
KypcChlJIeKIUY. MBI pa3BopadnBaeM COBMECTHBIE 06pa3oBa-
TeJbHBbIE IporpaMMbl U B CaHKT-IleTepOyprckoM permuoHe,
Beab B llaTynHe HaXoAUTCA OAUH U3 UHCTUTYTOB HUIL —
IleTepOyprckuit UHCTUTYT AAepHOU pusnku. 'ox Hasa MBI
co3anu kadepy CHHXPOTPOHHO-HEUTPOHHBIX UCCJIeI0BA-
HUHU Ha pusndeckoM pakynprere CaHKT-IleTepOyprckoro
YHUBEPCHUTETA, U OHA yiKe O4eHb aKTHUBHO paboraeT. CTy-
JIEHTBI TPH JHS (9TO OKA HA yPOBHE MarucTpaTy pbl) IPOBO-
AT IPAKTUYECKUe 3aHATUA Ha YHUKAJIBHON TEXHOJOTHYe-
ckolt 6aze [TMAD. dusnveckuit parkynabrer CIIGIY B 11e10M
TOKe CTaJI Hallle! yuye6HoI 6a301 Iocje Toro, Kak B Jiekabpe
2012 r. ero Bo3riiaBuia M.B. KoBanbuyk. CerogHsa, coequHAA
HCCIe0BAaTeIbCKUEe BO3MOMKHOCTH TaTYMHCKOTO MHCTUTY-
Ta c obpasoBaTeJbHBIM noTeHmagsom CII6IY, Mbl co3dmaem
XOpOIlINe MePCHeKTUBEI JJI MOJIOABLIX JoJei B CeBepo-3a-
aJJHOM perruoHe.

TakuM 06pa3oM, Mbl OPraHU3yeM HOJIHYIO IIETIOYKY I10 ITO/-
TOTOBKE UM 3aKPEIJIEHUIO Ka/IPOB, U IeJI0 OGCTOUT OYEHBb He-
moxo. He 6yzieT ImpeyBeJINYeHeM CKa3aTh, YTO TEM CAMBIM
MBI BBICTpauBaeM Hale Oyayiinee — 1 Kyp4aToBCKOro MH-
CTUTYTAa, U BCEY POCCUMNCKOMN HAyKH. |

Becedosana EkamepuHa AyuwuHa
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MuCTH
TOJbKO HayKa

Maxkcum 3aHagecKuH, HauUaibHUK 0moesid NPUKJIAOHbLX HAHOMeXHO102Ull
Kypuamosackozo HEUKC-uenmpa, kaHouoam uauxko-mamemamuueckux
HAYK — M0.J10001l, omkpblmblil uesio8ek. I1o cobcmeeHHOMY NPUSHAHUIO, OH
camblil cmapwuil 8 e2o omaeJie, 20e cpedHUll Bo3pacm — 25 iem

caMoM IIoIpa3/ieIeHNH, HECMOTPS Ha MOJIOZOCTD,

pelIaTcA CIoKHENINe MPpaKTUYeCcKe 3a/lavuH,

Jaske UX MepedrclieHUe 3BYyYUT BIledaTIAIoINle:

co3JlaHUe HUTPUIHBIX I'eT€POCTPYKTYpP, CBEPX-
N POBOAANIUX IIPOBOJHUKOB BTOPOTO IIOKOJIEHU I, IIOJIy YeHUE
HOBOTI'0O ITOKOJIEHUS CEHCOPOB I GMOMEIUIIMHCKUX HYK,
HelponHTeP(dEeNCcoB, C IOMOIILI0 KOTOPBIX MOMXKHO 00IIIaThCA
HOYTHU TeJeNaTUIeCKH, HEHPOKOMIBIOTEPOB, paboTarommux
nog06HO YeJI0BeUYeCKOMY MO3Ty. Bcero HeCKOIBKO JIET Ha3as,
3aJI0B, HAIIOMUHAIOIIMX JIEKOPAIUIO K GUIBMY O TUIIEPTeX-
HOJIOTMYHOM OynyIeMm, He ObLIO Jake BIIpoekTe. Ceifuac
KPYTr'oM — CJIO:KHeHIIIee 3JIeKTPOHHOe 060py/IoBaHUE, CBEPX-
BBICOKOBAKyyMHasA almaparypa. OTO IIOMeIIeHrue Ha3bIBa-
eTCs YUCTOU KOMHATOU — 3/1eCh pa6oTaeT CIOMKHAA CUCTe-
Ma GUIBTPOB, 06€CIIeYNBAIOIINX OCOOYIO CTEeIIeHb OYUCTKU
TIOMEIIEHUA OT IIBLJIN.

— MBI Hayajau CBOIO UCTOPHIO B paMkax KypduaToBckoro
LIEHTPa CUHXPOTPOHHOI'0 U3JIyYEeHH OKOJIO YeThIPEX JIET Ha-
3aj, — pacckasbiBaeT MakcuM, — a norom M.B. KoBanbuyk,
co3gaBasa Kypuartosckuit HBUKC-ieHTp, BKIIOYUI OTAEN
B CTPYKTYPy IeHTpa. OH chopMyIMpoBaJI HAIILy OCHOBHYIO
3a/1a4y — CO3/laHHe Pa3HOOOpa3HbIX NMHTEeP(ECcoB MeXIAY
JKMBBIMM CHUCTE€MaMHU U TBEPJAOTEJbHBIMU 3JIECKTPOHHBIMU
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yCcTpoMCcTBaMU, TAKUMH KaK KOMIIBIOTED, COTOBBIN TeedoH
u T.J1. CerogHsa Mbl 3aHUMAEMCH U YHUCTO aKaJeMUIEeCKUMU
HCCJIEIOBAHUAMU, U IPUKJIAJHBIMU. Hanpumep, onHa U3 ak-
TyaJbHEUIINX 3a/1a49 — CO3JaHHe BBICOKOTEMIIePATyPHBIX
CBEPXITPOBOAANIINX IIPOBOJHNKOB HOBOTO IIOKOJICHUS, Kpai-
He HeoOXOAMMBIX AJ1d 2HepreTuku. Hama na6oparopusa 3a-
HUMAaeTCs CO3/IJaHHUeM IIPOTOTHUIIOB CBEPXIIPOBOAAIIMX JIEHT
BTOPOTO IIOKOJIEHUs. B 9TOM rony y Hac MOoSABHJIUCH ycCTa-
HOBKH, KOTOpBIE II03BOJIAT CO3aBaTh TAKYIO JIEHTY AJIUHOMN
10 200 m.

OCHOBHO¥ cnI0Cc00 UCCIeJOBAHUN TBEPAOTEIbHON CTPYK-
TyPpbl — PEHTIreHOBCKOe m3yydeHue. CoCcelCcTBO C CHHXPO-
TPOHOM 3/IeCh COBEPIIIEHHO He CJIy4YaiHO, IOTOMY YTO 00'bEeK-
TBI, IOJIyYaeMble 3[1eCh, PETYISAPHO UCCIEAYIOTCS C UCIIOIb-
30BaAaHUEM CHHXPOTPOHHOI'0O PEHTI'€HOBCKOI'O M3JIy4YeHUd,
B YACTHOCTH, /IB€ 9KCIIEPUMEHTAJbHbIE CTAHIINN pa3Mellie-
HBI HEIIOCPEACTBEHHO B YUCTON KoMHAaTe. OHA coeIUHEeHA
C yCTAaHOBKOM MOJIEKYJIAPHO-IYYE€BOM 3NUTAKCUH, U BbIpa-
IIEHHBbIE€ TeTEPOCTPYKTYPHI MBI MOKEM HCCIEJ0BATh C II0-
MOIIbIO CHHXPOTPOHHOI'0 U3JIyYeHU s, He U3BJIeKas U3 ycTa-
HOBKH, IPSIMO B BAKyyMe.

OpHa U3 NepCHeKTUBHBIX TBEPJOTEIbHBIX T€M, KOTOPBIMU
MBI 3aHUMAaeMCs, — POCT HUTPUIHBIX T€TEPOCTPYKTYP. ITO
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CIeAYIOIMMI MIar Iocje KPeMHUEBOM 2JIEKTPOHUKH, B KO-
TOpPOM OAHOMY MaTepHaJlly, CO3JJaHHOMY CaMOH IIPHUPOJOH,
KPEMHUIO, 3a CYET BHECEHUdA Pa3JMYHBIX IIPpUMeced mpu-
J[al0T pasInyHbIe 2JIeKTpodu3ndeckue cBoiicTBa. 'eTepo-
CTPYKTYPBl — NPOJAYKT HAIIPaBJEHHOIO POoCTa KpUCTaJljIa
Ha KpUCTaJje, I7ie MO¥HO COYeTaTh CJIOU Pa3JIMYHOI0 CO-
cTaBa, KOHCTPYUPYA UCKYCCTBEHHBIN KpucTasl. MbI ceiffuac
paboTaeM C HECKOJIBKMMU IIPeAIIPUATUAMU B MOCKBE, KOTO-
Ppbl€ HA OCHOBE HAIIIUX '€ TEPOCTPYKTYP CO3/al0T 3aKOHYEH-
Hele CBY-Tpan3ucTopsl. B aToMm oTHomeHuu B KypuaToB-
cxom HBMKC-nieHTpe co3/laHbl yHUKaIbHBIE YCIOBUA. Y HAC
€CThb YCTAHOBKM U /IS MOJIEKYJISIPHO-TyY€BOM SMUTAKCUH,
U 7151 XUMUYECKOI'0 OCasKJeHUs U3 mapoBoi ¢daspl. Takux
MecCT B CTpaHe NPAaKTHUYEeCKU HET, IOTOMY UTO OOBIYHO HC-
ciefoBaTeNIN 3aHUMAIOTCA IU60 OAHUM METOAO0M, JIU60 ApY-
ruM. Ho B KoMOMHAIIUM 3TUX METOJUK KPOETCS OrPOMHBIN
MOTEHIMAJ 10 IPUYUHE PA3HOCTU UX CYIIHOCTEH U, COOT-
BETCTBEHHO, BO3MOXKHOCTeH 1 oco6eHHocTel. Y Hac ceifuac
JIOCTPanBaeTCsA U BBOJUTCSH B 9KCILIyaTaIlMI0 KOMILIEKC, KO-
TOPBIY MO3BOJIUT IIPOBOAUTH IIOCTPOCTOBBIE IIpoLecchl. Te-
epb MBI CMOKEM I10J] OJTHOH KpBIIIEeN KaK I0oJydaTh caMU
TeTEPOCTPYKTYPhI, TAK U CO3JjaBaTh 3aKOHYEHHbIE YCTPOM-
ctBa. To, 4TO y Hac ke OJHHU M T€ e JIIOAU 3aHUMAIOTCA
CKBO3HBIM IIPOEKTOM, 0U€Hb 3(P(PEKTHUBHO, U 3TO HAIIIA U/IE€0-
JIOT'UA.

B nepByio ouepenb pedb CErofHs MJET O ceHcopaX. Mul
ceiiyac paapabaTelBaeM CHCTeMYy THIA «JabopaTopus
Ha 4yuIe» — J0CTAaTOYHO KOMIAKTHBIE Ja60paTOpHbIE CUCTE-
MBI. OTO, I10 CYyTH, HOBBIH TUII COBPEMEHHOM 6OXNMUYECKOU
JlaGopaTopuu, Ije TpebyeTca MUHUMAaJIbHOE KOJIMYeCcTBO HC-
cJIelyeMoro MaTepuasa, He HyKHbI Ja60paHThI, MaCCUBHOE
U JoporocTosiiee o60py/loBaHue, CI0KHbIE MAHUIYJIAIUU.
ITpu 5TOM TOYHOCTB pe3yJIbTaTa 3HAUYUTEJILHO BHIIIE, a Bpe-
Ms O3KU/IaHUSA He IIPEBBICUT HECKOIBKUX CEKYH/I.

Emie olHa He MeHee MHTepecHas TeMa — MUKPODIIon1u-
ka. OHO U3 IPUMEHEHUH — MUKPOQJIIONIHOE KPUCTATIN-
3aI[MOHHOE YCTPOMCTBO I KPUCTAINIU3AIUU OEIKOBBIX
MOJIEKYJI ISl HY#Jl COBDEMEHHONM MeIUIIMHBI. YT0ObI CO3-
JlaBaTh COBPEMEHHBIE JIEKAPCTBA, HYKHO 3HAaTh CTPYKTYpY
6eJIKOB, IOHUMAaTh, KaK YCTPOEHBI 6€IKU B pA3JIMYHBIX KOH-
dopManuax, Kak OHU B3aUMOAEHCTBYIOT BHYTPU OPTaHU3-
Ma ¢ KJIeTKaMU, KaK OHU IPOHUKAIOT Yyepe3 MeMOpaHy, B Ka-
KHMX YCJIOBUAX B3aMMOJEHCTBYIOT IIPU TeX UM UHBIX 3a60-
JIEBaHUAX.

TexHOIOTUM MOYTH JOLLIU A0 IIpejesa IPOCTPAHCTBEH-
Horo paspemreHus. Ceifuac aTo 32 HM, a CKOPO MBI yIIpeMcs
B pasMep, COIIOCTaBUMBIH C iecATKaMU aTOMOB, U TYT IIOJI-
cTeperaeT MHOTO IIPOGIeM: TeIIOChEM, YTeUKH, KBAHTOBBIE
apdekrThl. /la 1 BHeceHHe IIpuMecel IpU JAecaTHHaHOMe-
TPOBOI TOINOJIOTUYECKOH HOPME JOIKHO KOHTPOJIUPOBATh-
¢ BILJIOTB JI0 OT/AEIbHBIX aTOMOB! Boripoc — Kyzia ABUTaThCA
Jaibiie? ECTb MHTEPECHBbIE Iy TH: KBAHTOBbIE KOMIIBIOTEPHI,
CHMHTPOHUKA, OJHO3JEKTPOHMUKA M T.[. OJHO M3 HANpaB-
JIEHUH, B KOTOPOE€ MBI XOTHM YTIyOUTHCA, — HeHpoMopd-
HbI€ YMIIBI, T.€. YUIIBI, UCIIOJBb3YIOIIUEe IIPUMEPHO TaKOH
sKe IPUHIUI AefcTBUA, 4TO U HaIll Mo3r. HazoseM aTo 610-
KOMIIBIOTEPOM, XOTHA IIOHMMATh 10/ ®TUM MOKHO UTO YTOJ-
HO. YeJI0BEK, MO CyTH, TO¥ke GMOKOMIIBIOTED, TOJBKO OUY€Hb
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COBepIIeHHBbIH. /1 He TOJIBKO YeaoBeK. [louTu 1roboe :KUBOT-
HOE pelllaeT OJHOBPEMEHHO OIPOMHOE KOJHYECTBO 3a/ad,
HEJIOCTYITHBIX CAMBIM COBPEMeHHBIM poboTam. Kak B3anmo-
JIEUCTBYIOT OT/IeJIbHbIE HEHPOHBI U KaK paboTaloT HeHPOH-
Hble ceTu? J{o/KHBI OBITh HEKHE JAaTYHUKHU, KOTOPbIe BHKUB-
JIAIOTCSA B OPraHU3M, IPUYEM PeYb HUJET O IPOCTPAHCTBEH-
HOM pa3pelleHnH ITOPsAIKa OTEJILHOI0 HelpoHa. MBI MOKeM
BHE/JIPATH TAKON YU B MO3T, CJIEUTH 32 IOBEJAEHNEM HeHpo-
HOB, IIOKA }XUBOTHOE IBITAETCS PelIaTh KaKue-To IIpobie-
MBI. A MO3KHO, HA060POT, B3ATH MOAOOHBIN UUII, B GIOCOBME-
CTUMBIX YCJIOBUAX BBICAJUTH HA HEM HEUPOHATIBHYIO KyJIb-
TYPY, CI€IUTH 3a €€ pa3BUTHEM, IIOBEIEHUEM U IONBITATHCS
3acTaBUTh pelIaTh Kakue-To 3aaadu. Cieaylomui sTamn —
MoOJleIUpOBAaHUe, CO3JJaHue aJJeKBATHBIX MOJEJIEH, OIHCHI-
BaIOIUX BCE KJIIOYEBbIE IPOILECCHI, KOTOPbIE HPOUCXOAAT
B JKUBBIX HEHPOKYJIbTypax. Kak npupogHbI NPUHITUII CY-
IIECTBOBAHUSA HEHPOHAJIBHONU CETH IIEPEHECTH B (IOJIYIIPO-
BOJAHUKOBBIA M03M? TaKOK 2JIEMEHT, 00eCIIeYNBAIOIUI CH-
HAINTUYECKYIO INITACTUYHOCTDb, — MEMPHUCTOP, JIEMEHT C IIa-
MATBI0. OHU OTHOCUTEJIBHO HeJJaBHO BOZHUKJIU «B JKeJe3er,
¥ cefiyac Ha X OCHOBE yiKe pa3pabaThIBalOTCA pa3InYHbIe
KOHCTPYKIIUU. ITO IPOBOAHUK, COIIPOTHUBJIEHHE KOTOPOI'O
M3MEHAETCA B 3aBUCUMOCTH OT TOT'0, KAK Yepe3 Hero IIpoIresa
ToK. Celfuac MbI 3aHUMaeMcs pa3paboTKOM MeEMPUCTOPHBIX
3JIEMEHTOB, KOTOpPbI€ CTAHYT IIEPBBIM 3TAIIOM B IIpoIjecce
Cco3/laHuA HEHPONOJOOHBIX YHUIIOB — KOMIIBIOTEPOB, YCTPO-
€HHBIX IT0/I0OGHO HAIIIEeMy MO3TY.

3ajada, 3a KOTOPYIO MbI B3IJIUCh, — 9TO HOIIBITKA ITOHAT,
9TO TAKOE KU3Hb, IJle 1 Ha KAKOM MOMEHTE BO3HHUKAET CO-
3HaHUe. [lo peleHusa 9TUX BOIIPOCOB IIOKA JaJIEKO, HO NHTe-
PEeCHO CTaBUTBb GOJIbIIIHeE Iieu! |

Becedosasna Hamanaus /leckosea

BakyymHas kamepa
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Mbvt ne eonmeonuxu,
Mol MOJALKO Yyuumcs!

ITepedo MHoIL lecum akkKypamuas benas mpybouka npudyoiusoil popmabi.
«Ha umo noxoxce? Yeadaiime!» — cnpawugaem 00KmMop XuMuueckux Hayx,
pykogooumeJib omoesieHUs KpucmaJsanozpaduu u MamepuanogedeHus
Kypuamoeckoeo HBHKC-uenmpa Cepeeil YsanyH. Oxasvleaemcs, 3mo
CuUHmMemuueckuil cocyd, 8blNOJIHEHHDLIL U3 UCKYCCMBEHH020 HEMKAHO20
mamepuana, 4yo0o coepemeHHoll buomexHo102UU — MAK HA3bl8AeMblil
mampuxkc, o kakux euje 10-15 nem Hazad meumanu gaHmacmel. A npowse
2080ps1, MO UCKYCCMBEHHAS MPaxest: cOCy0 MO}cem YCneulHo 3aMeHUMb
3Mom HCU3HEHHO BANCHDBLIL OP2aH

KoHcTpyKTOPpbBI
ITpopeccop AEMOHCTPUPYET XUTPBIN CIIOCO6, KOTOPBIM OHA
npousBoAuTcA. B mabopaTopuu NoIMMEpPHBIX MaTepUaJIOB
[apuUT TANHCTBEHHBIN ITOJIYMPAK, 13 KOTOPOT'0 IPOCTyHaeT
CBETHAIUICA IIPO3pavyHbIi Ky6. BHyTpn — Bpamamomasaca
KOHCTPYKIUSA, OTJaJ€HHO HAallOMUHAIIAsA BEPEeTeHOo. ITO
He CIy4aiHo: 3/lech NPAAYT TOHYAlIIee HETKAHOE BOJIOK-
HO, KOTOpPO€ HAHU3BIBAETCA IMOYTU HEBUAMUMBIMU HUTAMU
Ha MeTaJIIMYeCKUU Kapkac. Takol criocob moay4YeHud I0-
JMepa Has3blBaeTcCA 3JEKTPO(POpMOBaHUEM, KOTAa 3a CYET
TIPUJIOKEHHOI'0 BBICOKOTO HAIIPAMXKEHUA U3 PACTBOPOB BBI-
TATUBAIOTCA TOHYANIIIe HAHOBOJIOKHA, [IOKPBIBAIOIIHIE HC-
XOJHYIO 3arOTOBKY. «MBI HAYyYHJINCH JIejIaTh MAaTPUKCHI AJI
CUHTETHUYECKUX OpPraHoB, — IoscHsaeT Cepreidl UBasyH. —
IToka 2TO opraHbI HE OYEHb CJIOKHBbIE — HE CepAlle, HE MO3T,
XOTA HEKOTOpBIE €ro y4JacTKHU JlabopaTOpHO BBIpallUBa-
I0TCA, a “OTPEMOHTHUPOBATEH II€YEHBb BIIOJTHE BO3MOIKHO».
ITo c10BaM y4€HOTO, IIOCJIE OIIEPAIUH I10 PE3EKIINH IIeYeHU,
€CJIM HaKPBITh YCEYEHHBIN OpraH TaKoH IIEHKOH-MaTpPHK-
COM, OH 3a KOPOTKMM IIepHUoJi Bp€MEHHU MOJHOCTBIO BOCCTA-
HOBUTCA. MOMXHO co3/1aBaTh CyIIeprugpoduiabHble FeMocTa-
THUYECKUe MaTepHaJbl, KOTOpPbIe 3a61paloT JINIITHIO KPOBb,
U OHa IIPaKTU4YECKX MOMEHTAJIbHO Koaryaupyet. Ho rmaBHoe
MegunuHcKoe goctmxenrne HBUKC-ienTpa cerogHsa — mpo-
TOTHI UCKYCCTBEHHOM Tpaxeu, C/IeJaHHON Ha OCHOBE TAKUX
TIOJIIMEPOB.

PaHbIle 110J06HBIE ONEepaIUH IIBITAJINCH AeJIaTh C IIOMO-
IIbI0O JOHOPCKOU TpaXeu, HO 3/1eCh BO3HUKAJU CJIO¥HOCTH

U ¢ pa3MepoM, U C IPUKUBAEMOCTBI0. YTo iKe KacaeTcd Hc-
KYCCTBEHHO BBIPAII[EHHOTO OPraHa, TO 3/{eCh IT0{0GHBIX IIPO-
6;1eM HeT. C ITOMOIIBIO KOMITBIOTEPHOT0 3D-MO/Ie TUPOBaHUSA

94 www.scientificrussia.ru | B mupe Hayku: cnenssinyck 2013



BEMOMEAULUHA

co3jlaeTcsa MOJe/Ib TPpaXeu HYMHOIO pasMepa, 3aTeéM OHa
TKETCHA METOZOM 3JIeEKTPO(POPMOBAHUSA, B TOTOBYIO TKaHb JI0-
6aBisaioTcA GaKTOPBI POCTA, JIEKAPCTBEHHBIE BElleCTBA —
U IPOAYKT NPAKTUYECKU FOTOB. DTO HAMJIALHBIA IIpUMeEp
KOHBEPIreHIIUU HaHO-, 610- 1 MH(O-: co3/IaeTCH «IIOf 3aKa3»
HOBBII TMOPUAHBIN MaTepuas, COCTOANIMN N3 opraHuve-
CKOM 1 HEOPraHUYEeCKO! Cy6CTaHITNH.

ITo yacTn Npou3BOACTBAa MaTPUKCOB, 110 c1oBaM C.H. Usa-
JIyHa, MBI cefidac HaxoJMMCHA B YMCJIE MUPOBBIX JIU/EPOB.
B na6opatopuu HBUKC-1ieHTpa ¢ DOMOIIIBIO CHEINAaJIbHON
YCTAaHOBKM HUCHBITBIBAETCA MEXaHUYECKOE IIOBEJEeHUE HC-
KYCCTBEHHOM Tpaxeu, HalIpUMep €€ YCTAJIOCTHbBIE XapaKTe-
PUCTHUKM, KOTOPbIE ONIPEJEIAITCA UKINIECKUMU Jedop-
ManuaMU. [TpoBoguTCcA cpaBHEHHE CBOMCTB HATypPaJIbHO-
I'0 ¥ MICKYCCTBEHHOTO XpsAIIed. ¥ UICKyCCTBEHHOI'O CBOMCTBA
IOKa XysKe. Y HaTypaJIbHOTO B MOMEHT Harpy3KH U pasrpys-
KM CBOMCTBA IPaKTHYECKU HEe MEHAIOTCH, HUKAKUX MeXa-
HUYECKUX IOTepPh HET, a C UCKYCCTBEHHBIM JOOUTBCA Ta-
koro adderTa noka He nojaydaercd. OJHaAKO IepeJ Ucciie-
JoBaTeJsIMHU CTOUT 3ajada cJeJaTh 3TOT F'MCTEePe3UC Kak
MOKHO HUKe. ECTh M 3aMeTHBIE IIIOCHI: CHUHTETUYECKUN
XPAI MOKHO XPaHUTh 6€CKOHEYHO JIO/ITO, B TO BpeMdA KaK
HaCTOAIIUN W3HAIIUBaeTcdA, COXHeT. OOBIYHBIM XpAI]
pacteT 30JeT, a ICKyCCTBEHHBIN MOXKHO cHOPMHUPOBATH
3a IATh MUHYT — HYHO JIMIIb 3aJaTh GOPMY U pasMep.

Ceifuac B MUHIIpOME JIEKUT NPOEKT I10 JKeTIHBIM IIPOTO-
KaM — 9TO MaJIeHbKHEe TPyOOYKHU, KOTOPbIE YacTO cTpaja-
IOT, HAIIPUMeD, IIPU PE3EKIMH HKeTIHOro ny3bipd. Ecin nx
HE BOCCTAHOBUTbD, YEJIOBEK 60JIEET TAKEIBIMU XPOHUYECKU-
MU HeyraMyd. 3aMEHUThb UX COBCEM He cjIo:Ho. Ha ogepe-
U — pasauydHble cocyanl. ITo croam C.H. UBanyHa, TaKuM
crroco60M MOKHO Oy/IeT BBIPACTUTh MHOKECTBO 3aIrdacTen
JU1d 9enoBeka. U ydyeHble-pa3paboTUYUKU, U POCCUUCKUE XU-
PYPTH yiKe CerofiHs roTOBbI HAYaTh TAKHeE OllepaIliU.

l'ybKa 13 Kasnbmapa
MaTpHUKCBHl — JajieKo He eIUHCTBeHHasdA GHMOoMeIUIIMHCKasd
3ajagya cnenuaiauctoB KypuaroBckoro HBHMKC-mneHTpa.
3aech NPOU3BOAATCA XUPYPrudyecKkue HUTHU C MHOM ILIa-
CTHUKOH, KOTOPBIE HE PEKYT KOKY, I'yOKU Ha OCHOBE IIPUPOJI-
HBIX IIOJIMMEPOB — HaIlpUMeP, XUTO3aHa C KojaareHom. Ilo-
no6Has HaHOryOKa Xopollla KaK PaHO3aKUBJIAIOIIEE Cpe/l-
CTBO IIPU OKOTrax, 0OMOPOKEHUAX, TPOPUUIECKHUX A3BaxX. Ee
HEe HY’KHO CHHUMAaTbh — II0J06HO MCKYCCTBEHHOM KOKe, OHa
BIIMTBHIBAETCSA B KOMKHBIN IIOKPOB, 320/JHO HATIOJIHSAA 60JIbHOE
MeCTO Pa3IMYHBIMU JIeKapCTBEHHBIMU U 06€360/IMBAIOIIH-
MU BenjecTBaMu. Takue «iedeGHbIe caldeTKH» IIPOIIIN HUC-
OBITAHUSA B 03KOTOBOM LIeHTpe MHCTUTyTa UM. BulliHeBCKoO-
r'o, OCTAJIOCh JIUIIb BHEJIPUTh UX B KIMHUYECKYIO IIPAKTUKY.
T.E. F'puropseB, 3amectutrenab C.H.YBanyHa, 3aHuUMa-
eTcs u3ydeHueM GHMOCOBMECTUMBIX MaTepHUajoB Ha OCHO-
B€ IIPUPOJHBIX ITOJUMEPOB, TAKUX KaK IIeJII10JI03a, KoJla-
I'eH, XUTUH, XUT03aH, KOTOpbIe, HAIIPUMED, MOT'Y T BbIJI€JIATh-
cA U3 naHnupel Kpa6oB, Tpu60OB U TapakaHOB. YacTHUYHO
9TH BelleCTBa B J1ab0paTOPUU BBIJEIAIOT CaMU — AJIS 9TO-
ro MCHOJB3YIOT KaJbMapoB. «9TO BO300HOBIAEMBIN pe-
cypc, IO3TOMY €ro xXodeTcsd HCIIOIb30BaTh, U 3TO OYEHb
IepCcIeKTUBHOE HaIlpaBjeHUE JUIA PaHEeBBIX IOKPBITHH,
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reMOCTaTU4YECKHUX, 060JIeyTONAOIINX PaHO3aKUBIIAIOIIUX
cpeacts», — noscHsaeT T.E. 'puropses. OH noka3pIBaeT 06-
pasibl — MOPUCTBIE MATEepHUaJIbl, IOy YeHHbIEe 13 OUOIIOIH-
MepoB. Ha ol1yns oHM HAaIOMUHAIOT MATKUY ITEHOILJIACT, HO,
B OTJIMYME OT HETO, COCTOAT HE M3 MHOMKECTBA MaJIEHbKUX
IIApUKOB, a U3 MUKpoIop pasmepom oT 10 10 50 MUKpPOH, KO-
TOpPBIe MHTEPKAJIMPOBAHBI — COEIMHEHBI MEHK Y COO0M. TOT
MaTepuall OTJIMYHO cOpOupyeT pa3jMYHBIE JIEKAapCTBEH-
Hbl€ COEJUHEHUSA, K HEMy MOMEHTAJILHO IIPUJIMUIIAET PaHe-
Boe oTAendeMoe. Eciu 1o6aBiIATh pa3IudHbIe (PaKTOPHI PO-
cTa, To 6eJIOK MOBBIIIAET CBOIO TEPMUYECKY IO CTAOUIBHOCTb.
«BoT aTo XUTO3aHOBadA Irybka ¢ ¢paKTOpoM pocTa KocTel. —
T.E. F'puropbeB IeMOHCTPUPYET HeGOJIBIIYIO I'yOKy, BHEIITHE
HaANOMUHAIOIILYIO IJIACThIPb. — V3 Hee MOKHO BBIPACTUTD,
HAIIPUMEP, HOBYIO YeJIIOCTh — U 00 UCKYCCTBEHHBIX UMILIAH-
Tax, a TeM 6oJiee CbeMHBIX IIPOTE3aX, KOTOPhIE HA HOYb KJla-
JyT B CTAKaH, MOKHO 6y/ieT 3a6bITh KaK O CTPAIIIHOM CHe».

HaHolwapuku ne4yat mosr

B na6opaTopuu IIMPOKO UCHOJIB3YIOTCA MHOTI'0OJIETHHUE Hapa-
6oTku MHcTUTyTa KpucTasiorpadun PAH B o6;1acTit HAHO-
KaIlCyJINPOBAaHUA U aJ[pECHOM JOCTaBKU IIpenapaToB. Yike
Hay4YUJINCH II0JIyJYaTh KAaK HAHOBOJIOKHA, TaK 1 HAHOYACTH-
IIbI 1 HAHOKAIICYJIbl 61opa3jaraeMblX II0JHMMEDPOB, C IIOMO-
b0 KOTOPBIX OCYIIECTBIAETCA TPAHCIOPT JIEKAPCTBEHHBIX
cpeAcTB. MeTojlaMU XMMUYECKOTO NPOIECCUHTAa y4YeHbIe
CHadYaJla U3rOTOBJIAIOT 3MYJIbCHUIO MOJINMEpPa-PAaCTBOPUTE-
Jd, a 3aTeM oIy YaloT MUKPO- U HaHOCGhEPhI U3 PAa3JIUYHBIX
HOJIUMEPOB. 3aTEM B pacTBOP IIOMeIlaeTcA JIEKApCTBEHHOE
BEIIECTBO, U Iy Te€M OOBIYHOM MH'BEKIIUU B MBIIIIY UJIU BEHY
OCYIIIECTBISAETCHA AOCTaBKa HYMKHBIX BEIIECTB B TOT HJIU
HMHOM opras.

B ciiyyae BHYTPUMBIIIEYHON UHBEKIIUU JEKAPCTBO, Cle-
JIJAHHO€ U3 MUKPOHHBIX YacTHUIl, OyZeT UMeThb IIPOJIOHIUPO-
BaHHOE JIeliCTBHE — OT HECKOJIBKUX MecAIEeB Jio roga. Boiee
MeJIKFe€ HAHOYACTHUIBI CLIOCOGHBI IPOHUKATD Yepe3 KJIETOU-
HYI0 MeMOpaHy IIPAMO B KJIETKY U BpayeBaTh IIOPAKEeHHBIN
opraH. Ecinu kieTka 6ojibHA, HAaIIpUMepP, PAKOM, TO IIPOXO-
JIUMOCTh 4Yepe3 MeMOpaHy odeHb BbIcOkas, u 80-100-Ha-
HOMETpOBasA YacTHIA, HAOJIHEHHAS JIEKapCTBOM, IIpeo-
JIoJIeBaeT ee JOoCTaTO4YHO Jjerko. CeronHsa BabopaTopuu
NpoBOAUTCA OOJbIIasd dKCIIEpUMEHTaJIbHAsA padoTa I10 Ha-
I paBJe€HHON aKTUBHOU JOCTaBKe TAKUX YACTHUII.

CosaHre HOBBIX MaT€pUAaJIoB I HAHO-, 610-, nHpopMa-
IIUOHHBIX U KOTHUTUBHBIX TEXHOJOTUH — 9TO Ta caMas KOH-
BEPIreHIIMsA, 0 KOTOPOH cefiyac Tak MHOI'0 ToBOpAT. [10J06HBIX
JlabopaTopry MOJMMEPHBIX MaTepHuaJIoB I10 HAbopy cyIlep-
COBPEMEHHOT0 060py0BAaHUA B MUPE OYeHb MaJIo, a 6JIM30CTh
K ICTOYHHUKY CUHXPOTPOHHOTO H3JIy4YeHU — BaKHEHIIIeTro
MHCTPYMEHTA JUIS UCCJIeIOBAHMUSA CTPYKTYPBI MAaT€pUAJIOB —
JlesaeT ee Mo-HacToAIleMy YHUKaJIbHOU. CaMoe yIUBUTEb-
HOE, 4TO ellle ABa roja Hasaj Jake KopIlyca, IZie HaXOJuT-
cda naboparopus, emnie He 6p10. CerogH4A mepes 1abopaTopu-
el cTaBATCA OYeHb UHTEPECHBIE U IIEPCIIEKTUBHBIE 3a/ja4H,
He CJIyYalHO 3/1eCh TPYAUTCA OOIBIION KOJIJIEKTUB 9HEPIUY-
HBIX, TAJIAHTIUBBIX 1 JIOBOJIBHO MOJIOABIX JIFOAEH. |

Becedosasna Hamanus /leckosa
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Cum@onus r»usnu
U3 uemwvlpex Hom

Jlabopamopus 2enomuxu Kypuamosckozo HEUKC-uyenmpa —
e0UHCMBeHHAA HAYUHas opaaHusayus 8 Poccuu, 20e omcex8eHUPOBAHO
yace 6osee 20 2eHOMO8

Mys3blKka reHoma

— lMeHHO HaA 3TUX CEKBEHATOPAaX MBI pacIInu(poBaIM Ie-
HOM PYCCKOT'0 4YejoBeKa, — ropoput Haranusa I'pysaesa, 3a-
MeCTHUTeJb Hada/IbHUKA JIabopaTOpUU T€HOMUKY, IIOKAa3bI-
Bas yCTPOMCTBO U NPUGOPHYI0 6a3y 1a60paTOpHH.

JJIg IPOCTOro 4eJI0BEKa CEKBEHATOP — MAaJONOHATHBIN
npubop, OTAAJE€HHO HANOMHWHAMIIUNA O(PUCHBIN NPUH-
TEp, aJJid CHelUaJucTa 3TO HNOYTH MYy3bIKaJbHBIA HMH-
CTPYMEHT. Mejoauda, KOTOPYIO B 3TOoH 1abopaTopuu YyMET
13 HEro M3BJIEKATh, 3aIIMChIBA€TCA BCETO YETBIPbMS «HO-
TaMW» HYKJEOTUAOB, cocTaBiagomux JHK: ageaunoM, ry-
AQHWHOM, IUTO3MHOM U TUMHUHOM. Ho B 11€710M KOMIIO3UITUUA
M3 3TUX YETBIPEX HOT CIMBAIOTCA B HEBEPOATHYIO CUMOO-
HUIO }KU3HU.

JlabopaTopua reHOMHUKU — CEpPALle 61OJIOTUYECKOr0 MO/~
pasgenenus KypuatoBckoro HBMKC-ienTpa. B mitare na-
60paTopuH FeHOMUKU IATH YeJIOBEeK. Bce OHYU IpUIILIN clofa
MOJIEKYJIIPHBIMU O10JIOTaMU — «KalaJbIIUKaMIW», KaK OHU
caMu Ipo ce6s roBOPAT, U 3/IeCh IOy YUIN BO3MOMKHOCTD
KaK IPUMEHUTD UMEIoIINecs 3HAaHUS, TaAK U IPUOOpPECTHU HO-
Bble YMEHUA U HABBIKW: KOHBEPreHIIUA HaHo-, 61o-, HHO-
Y KOTHOHAYK I03BOJIAET CETOAHS HCCJIEN0BATEIAM 3arif-
HYTbh U B coceHHE 006JacTH 3HAHUU — IIPOTEOMUKY, OHO-
nHPOPMATUKY, OMOMEAUIINHY, IOIYJIAINOHHYIO T€HETUKY,
CTPYKTYPHYIO GHOJIOTHIO.

— HccinepoBaHus, NPOBOAMMBIE B O6JIACTH T€HOMU-
KM, MOTYT aKTUBHO CTUMYJMPOBATh APyrue o6JacTH 3Ha-
HUM, — pacckasbiBaeT Haranusa 'pysaeBa. — B Hayke ecTh
OIPOMHOE KOJIMYECTBO 00JIacTeH, T/Ie€ MOKHO UCIO0JIb30BaTh
FeHETUYECKYI0 MH(OPMAaIMIO: TEHHAA Tepalusd, JeYeHNE OH-
K03a60JIeBaHMM, TOYedHas JOCTAaBKa JE€KapCTB, FeHeTUYe-
CKad reHeaJIorus, dIpUpyYeHUe» MUKPOOPTaHU3MOB U AAMKE
3THOrpadus.
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CKO/IbKO B HaC cM6UpCKOi1 KpoBU?
Juia stHorpadoB HBMKC-TexHOJIOrnU OTKPBIBAIOT OYEHBb
VHTEPECHBIE IIePCIEKTUBLI. IMEHHO KOHBEPTreHIUs I'€HETH-
YECKUX U 3THOrpadUIECKUX UCCJIEJOBAHUNA HECKOJIBKO JIET
HasaJ cjejaj]a YYeHBIX 3TOH J1a60paToOpUU HACTOAIIMMU
3Be3gamMu B CMU. Peub ugeT 06 ux pa6oTax II0 IOJHOM pac-
mu@pPOBKE FéHOMAa PYyCCKOI0 Y€JI0BEKA U 10 CO3JaHUIO 3THO-
reHeTHu4eCcKol KapThl PD.

— Hamreit 3ajaueit 661710 y3HATh HEUTO GoJIblIee, YeM TO,
YTO MBI IIPOCTO «€BpOHEUIBLl», — 00bAcHAeT Haramua. —

B GonpmimHECTBE U3 HAC HAMEMIAHO OY€Hb MHOTO Pa3JInyd-
HBIX «CJI0€B»: T€Hbl CUOUPAKOB 1 HapoAoB KaBkasa, cia-
BAH W HapogHocTed A3uu. Ha ocCHOBE 3THHYECKUX
HCCIeJOBAHUM MOKHO YCJIOBHO BBIJIEJIUTH IIECTh OC-
HOBHBIX IpyHIl. B aTHOrpadnyecKmnx sKCreuIuax

B JJAJIEKUX CeJaX OTOUpaJIUCh WIMHUU C 3P dek-
TOM OCHOBaTeJ» Clejblo c6opa mMarepuaa
0 KasK0My 9THOcy. Ha ocHOBe aTOro mare-
puasa GbLI IPOBEIeH TeHETUYeCKUI aHAIN3
6osree 36 pa3sIHMYHBIX 3THOCOB U COCTaB-

JIeHa reHeTH4Yeckas kapta P, T.e. 6b111

y
-
£ 4
Omnpe/eIeHbl TEHETUYECKHUE XapaKTe- s ’
PUCTHUKU, OTIMYAIONINE 3TU STHOCEHI
APYyT OT ApyTa. -
B pesyinbrare cpaBHEHUA F€HOTH-
OB Pa3IUYHBIX 3THUYECKUX TPYIIII “

U MECT UX IIPOKUBAHUA ObLJIa cCOCTaB- £

F i

JIEHA 9THOI€HETHUYECKAsa KapTa, Ha KO- /

TOPOU 3THOCHI, oGsajaromiye OoJbIIeHr
CTENEHbIO POJACTBA, OKA3bIBAKOTCA OJIU-

K€ APYT K APYTY, YeM JabHOPOACTBEHHBIE. [Ipu

9TOM pa3bpoc BHYTPHU 3THOCA OKA3bIBAETCS CyIIECTBEHHO

MEHBIIIE MEHITHUIECKOTO.
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B pesynbrarte
1€ KapThI BUJ,
cTaja <\MOCTHKOM,

QFOIIUM
ryMaHUTApHBIA U €eCTECTBEHHOHA-
y4HBIH 610KM. CeromgHsa, nMes 3Ty UH-
dopmanyio, sTHOrpad MoKET MBICIUTH
HCTOPUYECKU: OTCJIEIKUBATD II€PECETEHU
HapOJ0B, AHAJIN3UPOBATh PACIIPOCTPAHEHNE
SA3BIKOB, TPAJUIINI, KYJIbTY PHBIX IIEHHOCTEH.

/lekapcTBa 419 AKYTOB
Emie onHa 3ajada, B pEIIEHUN KOTOPOM IIOMOMKET
reHeTudeckad kapra Poccun, — gaTh Kam 04 9THHU-
YeCKOU IpynIile MHAUBHUAYAJIbHbIE, Haubonee addek-

TUBHBIE JJI HE€ MEJULIMHCKNE IIpenapaThl.

— EcTp rpynnel, noJBep:KEHHbIE 3THOCIEIIU(DUIECKUM
HacJIeJCTBEHHbIM 3a60JIeBAaHUAM. 3HA4YMUT, JOKHO OBITH
U MHAUBHUYyaJIbHOE JIedeHNe TAKUX 3a60/1eBaHIUH, — FOBOPUT
Haranusa I'pyaaeBa. — MBI cTpeMUMCS U3ydaTh IOIUMOPHU3-
MBI, KOTOPBIE y PA3HBIX I'PYIIII OTBEYAIOT 32 3TU 3a60I€eBaHU,
HIIEM T€, KOTOPbIE BIUAIOT Ha yCTOWIMUBOCTD K JIEKapCTBaM.

JIr060ro yeIoBeKa CEroAHs MOMKHO «Pa3JIOKUTEL» Ha OIlpe-
JleJIeHHbIe HaMH TeHeTH4YeCKHEe XapaKTePUCTHUKU U y3-
HaTbh, CKOJIBKO CPEAH €TO IPEAKOB ObLI0 oaed n3 Cubupwy,
a CKOJIbKO — 13 Pasanu. M Ha3HaYUThL €My UHIMBUAYaIbLHOE
JIedeHre, OCHOBAHHOE Ha €Tr0 FTéHeTUYECKUX 0COOEHHOCTAX.

B Mmupe Hayku: cnenseinyck 2013 | www.scientificrussia.ru

YyeHue OyZeT JaBaTh MaKCUMaJbHBIA pe3yibTaT
MaJbHBIX MOOOYHEIX addekrTax. B Gyaymem 3a-
OHAJIPHOM MEAUIMHEI — IIpeIyIIpeXaaTh 60JI€3Hb
O €€ MOABJIEHM S, B TOM YHCJIe IIPU IIJIAHUPOBAHUU
HexoTophle TeHeTUYeCKIe KoMOMHaIuU, He 6ecro-
QMJOr0 U3 POAUTENIEeH B OTACIbHOCTH, MOTYT JaBaTh
€CbMa OITacHBIE 18 GyAyIIero I0TOMCTBA BApUAHTHI.

— XoTeaock ObI, YTOOBI BCE T€HETUYECKUE HCCJIEAOBA-
HUA OMOMEIUIUHCKOr0 MpoduId CMOIJIM HANUTH CBOE IIpU-
MeHEHUE B KJIMHUYECKO MpaKTUKe, — MoAbIToxuBaeT Ha-
Taaud. — B HacTOAIMI MOMEHT y4eHBIe yiKe cAelaln ode-
peaHoM mar, oTKphIB ABepb B Mup JAHK. Teneps fneso 3a TeM,
YTOOBI JOCTUKEHUA HAYKH CTAJX B HyKHBI MOMEHT J0-
CTYIHBI JIIO6OMY

byaywee Ha

I'maBHOE, Yero
6€3yCJIOBHO, II€
CMOKET OCHACT

T MacCOBOI T€eHOMUKH, — 3TO,
aunuHa. Eciau rocygapcTBo
aMU JasKe HeGOJIbIIHE JIEYes-
HbIE YYPEXKICH
¢rooporpadun
HUSA O TOM, KaK

Ileypa CTAaHET YeM-TO BPOAE

eHeM HaIllu 3Ha-
HYyI0 60JIe3Hb,
OyayT HaKAIJIH OJKEM IT0[IXO0-
JIUTH K JICYCHHUIO HA CAMOM TOHKOM, BHOM Y POB-
He. BrioJ1He BO3MOIKHO, YTO K TOMY. JIBIITTHCTBA
OpT.

€TCA CerogHs

, HO VI C TUKOM.

Jroziet 6yieT co6CTBEHHBIN TeHETH

— leHeTHUKa Kak pas3zes GHOJIOoT
HE TOJIBKO C MaTeMaTUKON U HHPOP!
TIYEeCKON MHPOP-
BBI3BIBAJI HIPUMEPHO
TaKUe Ke BOIIPOCHI, a CErOAHsA CTaJl HOPMOM, He TpaBaa JIn?

Kak 6BITH C IIOJIyYEHHOM O YeJIOBEKE
Manuen? AHaIu3 KPOBU TOKE KOTLa~

Ta e cyabb6a AT U FeHETUYECKYI0 HH(POPMAaIUIo, — yBe-
peHa Hatamusa I'pysaesa. |

Becedosas fimumpuii Hazapos
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JTEPHAA MEJIUIINHA

ITocniedHUe 20061 OMMeUeHbl peHeCCaHCOM S10epHOTl MeOUYUHbL
u yuegoll mepanuu 8 Poccuu. 5mo c8513aH0 npedxicde 8ce2o ¢ mem,
cuumaem 3amecmumenb oupekmopa HUIL] «Kypuamosckuil
uHcmumym» 0okmop xumuueckux Hayk bopuc YaiieaHos,
Ymo s10epHas MeouyuUHa — 0OHA U3 8bLCOKOMEXHOJI02UUHBLX
U agpgexmusHslx ompacieil OUA2HOCMUKU U JleHeHU S

TO He HOy-Xay IIOCJeTHUX JIeT, KaK IpeJCTaBIA0T
MHOTHE, & O/THO 3 BAXKHENUIITNX HAaIIPABJIECHUH, I10-
POXAEHHBIX Pa3BUTHEM aTOMHOM OTpac/u B Ha-
el cTpaHe.

OCHOBHBIE METO/IbI AZIEPHON MEJUITNHEI CTAapTOBAJIU B QU-
3UYECKUX 1ab0paTOpUAX UJIU C UX HEIIOCPEACTBEHHBIM y4da-
ctueM. B Xozme peasms3anyuy aTOMHOTO IPOEKTa B HAIIEU
cTpaHe ObliIa co3/1aHa Iiejlasi CeTh AAePHO-GU3NIEeCKUX I1eH-
TPOB, CIENHaIbHBIX MEAUIIUHCKUX YUPEKACHUM, BBICIIUX
y4eOHBIX 3aB€ICHUI, BBIYUCIUTEIbHBIX IIEHTPOB.

B mociegHue fecATHUIETHA HAyKA B HAIIEH CTpaHe Iepe-
JKUBaAJIa CJIOMKHBIN IEPHUOJ, YTO, KOHEYHO, KOCHYJIOCH U AJIep-
HoM MeaunuHbL. B 2008 r. nununuatuBHada rpynna Kypua-
TOBCKOI'O HMHCTHUTyTa OOGOCHOBaJIa Ilepej] PyKOBOJACTBOM
CTpaHBI HEOOXOJMMOCTDh dKCTPEHHOTO BO3POKIACHUA ANEP-
HOU MequnUHBI B Poccnu. Tema mosryduia IIUPOKUUA 06-
IIIECTBEHHBIN pe30HAHC, B TOM 4HcJIe Ha Iuomagke O61me-
cTBeHHOU nanaTel PD. CerogHa y:xe MOMKHO CKasaThb, YTO
cAelaHo HeMaJIo. B paMKkax HHCTUTYTOB, BxogAamux B HUILJ
«Kyp4aTOBCKUH UHCTUTYT,
HadA UHPpacTPyKTypa, oXBaTbIBaloIlasd NPAKTUYECKH BCe

chopmMHupoBaHa YHUKAIb-
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HaIpaB/IeHUs AAEPHON MeJUIMHBI, IIPOU3BOACTBO pPaauo-
M30TONOB U paguodapMIIpenapaTos, JUarHOCTUKY U JIyde-
BYIO T€paIIuIo.

KcraTu, nepBele ucciaeOBAaHUSA BO3/IeHCTBUA NOHU3UDY-
IOIEro U3Jy4YeHUs Ha jKUBble OPraHU3MBI OBIJIU IIpOBefe-
HEI emte B 1950-x rr. mo nuannuaruse 1.B. KypuaTtosa B crie-
IUaJbHO CO3JaHHOM JJId 3TOr'0 paJno610I0TUIYECKOM OTAe-
se. Cerogusa B HUIL «KypyaToOBCKUN MHCTUTYT» IPOJOJIAKAET
pas3BUBaTbCA IIMPOKHUU CIEKTp HaIpaBJeHUI B obiacTu
AnepHOU MeAUIIMHBI. IIoMMMO IPOM3BOACTBA CTAGMIBHBIX
HM30TOIIOB BeJleTCA HapaboTKa pPajUuOHYKIUJ0B MEIUIIMH-
CKOr'0 Ha3HAYEHUs C IOMOIIbI0O PEAKTOPHBIX TEXHOJIOTUH,
6a30BBI€ yCTAHOBKU KOTOPBIX — HCCJIENOBATEIbCKUN dKC-
nepuMeHTaJbHBIA peakTop MP-8, pacTBOpPHBIM peakTop
API'YC, peaktopHBI KoMILIekc BBP-M. B 'atTunHe Ha pe-
akxTope [TMK Takmxe 6GyaeT BO3MOMKHO IIPOBOJUTH HApaboT-
Ky BCEro pAja paJuoHyKJIH/I0B MEJUIIMHCKOr0O HA3HAYECHHA.

Hapa6GoTka npenapaToB MeJUIIMHCKOTrO Ha3HAUYE€HUA Be-
neTcsa Ha HUKJIoTpoHe Eclipse HP 1 M30XPOHHOM ITHUKJIO-
TpoHe Y-150 B KypuaTtoBckoM mHcTuTyTe. Kpome aToro,
Pa3BUBAIOTCA MHHOBAIIMOHHBIE TEXHOJIOTUU IOJIYy4YEeHUS
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PaZMoM30TOIIOB JJId AePHOI MeIUIINHEI. B HacToAIee Bpe-
MfA BeJeTcs pa3paboTKa TEeXHOJOTUU IIOJYYEeHUS THOPUL-
HBIX 6I0COBMECTUMBIX HAHOPA3MEPHBIX KOHCTPYKIIMH, ITPO-
BOJATCA pabGoTHI 110 UCNOJb30BAHUIO CylIepPMarHUTHBIX Ha-
HOYaCTHUI] JIJIA I1eJIEBOU JIOCTaBKU JeKapCTB, 0CBAUBAIOTCA
MeTO/Ibl HEM TPOH3aXBaTHOM TepaIuu.

B KypyaToBCKOM IIeHTp€e HaHO-, 6110-, TH(OPMAIIMOHHBIX,
KOTHUTHUBHBIX, COUMOTYMAaHUTAPHBIX HAyK M TE€XHOJIOTUM
(HBMKC-1eHTp) CO3/1aH HAy4YHO-TE€XHOJOTMYECKHUH KOM-
IJIeKC caMbIX COBPEMEHHBIX METOA0B AJepPHO-(GU3UIECKON
JUATHOCTUKU.

HepaBHO MOAIIMCAHO COITIAIIEHUE O COTPYHUYECTBE MEK-
ny HULL KypuaTOBCKUI HHCTUTYT» U PerepalbHbIM MeIU-
KO-OHnosiornyeckuM areHTcTBoM (PMBA) P®. Panee 6bli10
MOAIIMCAHO aHaJoTu4YHoe cornamenne mexay HULL «Kypya-
TOBCKUU UHCTUTYT» U IPABUTEIbCTBOM MOCKBEHI. Peub ujer
npesk/ie Bcero o6 uccieJoBaHUAX U pa3paboTKkax B 061acTU
MeJUIIMHCKOro 060py/I0BaHUA, 0 pa3paboTKe HOBBIX JIeKap-
CTBEHHBIX IIPENIapaTOB 10 OCHOBHBIM HO30JIOTUAM U PEIKUM
3ab6oaeBaHUAM, 06 OpraHMU3aluy CHAOKEHUA KINHUK MO-
CKOBCKOI'0O peTHMoHa pajuodapManeBTUYEeCKMMU IIpenapa-
TaMH AJ1d AUATHOCTUKU U TepaINuU. Y4eHble OyyT y4acTBO-
BaTh TaKiKe€ B CO3JaHUU U PAa3BUTHUH HOBBIX AACPHOMEIH-
IUHCKUX TE€XHOJOTUY, BHEJPEHUH IIePEJOBBIX pa3paboToK
B 06J1acTH NUH(POPMAIMOHHBIX T€XHOJIOI UM 1A HY ]| MeI1-
IIMHCKOT0 KoMILTeKca MocKkBbI. IIpesionaraeTcsa UCI0JIb30-
BaHUe HAyYHOH U 9KCIIepUMeHTaIbHOU 6a3bl KypyaToBCKO-
o MHCTUTYTA AJIA IIOATOTOBKU U IOBBIIIEHUA KBAJIH(DUKA-
WU MEJUIIMHCKOTO U MHKEHEPHOI'0 IIepCcoHaJIa B 061acTU
ANEPHOU MeIUIIUHBL.

AnarHos nocTtaBuT aTom

fAnepHasa MeIUMIMHA — OJHA U3 caMbIX 39(P(OEKTUBHBIX B 1H-
arHOCTHUKE U JIEYeHUHU TsKeJeHITux 3ab6oseBaHuil. Kak ka-
3aJI0Ch 0 HeIaBHETO BPEMEHH, KOJIOCCAIBHBIA IOTEHIIH-
aJI COBETCKUX YYEHBIX BITOH 00JIACTH IOYTHU yTpPadeH.

[03UMpPOHHO-3MUCCUOHHBIU Momozpad
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MadzHUMHO-pe30HAHCHbIU momozpad

Ho HecKoJIbKO JIeT Ha3aJ, BO MHOTOM MMEHHO CTapaHUAMU
E.Il. Beruxosa n M.B. KoBanbuyKka yianock NpuBJIeYb BHUA-
MaHUe PYKOBOJCTBA CTPAHBI K HEOOXOJUMOCTHU BO3POMKIE-
HUA AJlepHOM MeaunuHbl. Korga-To oHa BbIILIA U3 AEPHOU
¢usuKy, ceronHa ee pa3BUBAIOT B paMKax KypuyaToBckoro
HBHKC-nieHTpa, 1 9T0 He ciay4yaiiHo. O TEeKyIIeM I0JI0KEHUN
Jleq HaM paccKkasbiBaeT HadanbHUK HTH «<MonexkynapHasa BU-
3yanusanus» Huxosait MapueHKOB.

— MBI y3Ke CerofHs MOKeM IT0JIyYaTh MOJIEKYJIAPHbIE U30-
OpasKeHHUs OpPraHOB M CHCTEM 4YeJIOBEKA C IIOMOIIBIO Tpex
TEXHOJIOT'UI — MarHUTHO-pe30HaHCHOM ToMorpaduu (MPT),
HO3UTPOHHO-3MUCCHOHHOU Tomorpaduu (I[I9T) u kom-
npoTepHorl Tomorpadum (KT), B coOBMelleHHOM BapuaH-
Te I[I9T-KT. OTo noapaseneHne NpeJHa3HadYeHO B IIEPBYIO
oyepenab JUIS UCCIeJOBAHUA KOTHUTHUBHBIX ITPOIECCOB C Ife-
JIBIO CO3JJaHUS HOBOI KOHBEPI€HTHOU TE€XHOJOTUHN UHTEP-
¢deticoB «au1a3-M03T-KOMIIBIOTEP» M MOJIEKYJIIPHONU BU3YyaJIU-
3a1uy GMOJIOr'MYECKUX IIpolieccoB. Bropas 3ajtaua — coBep-
IIEHCTBOBAHUE METOJIOB MEITUI[MHCKOM JJUAaTHOCTUKH.

Hy:xHa anmapaTtypa, KoTopasd 103BOJIAET BU3yaJN3UPO-
BaTh COCTOSIHHUE o6ciieyeMoro opranuaMa. OCHoOBHAA e -
HHUIIA 3/IeCh — annapar KoMmnbloTepHoi Tomorpaduu. C ero
HOMOIIIBIO IIOCJIe MHBEKIMH MMAallUeHTy pajuonperapara
MBI IIOJIy4aeM TpexMepHoe U300paskeHne HY:KHOI'0 opra-
Ha. [Ipu Takoll ofHODOTOHHOU ToMOrpaduu paspelieHue
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KomnetomepHas momozpddgus no3eoss5em He mo/sbko paccmo-
mpemb U3Hympu u/u «pdspesamo» /M1t060Ul opzdH, Ho u onpede-
/UMb, Kakue 30Hbl dKmUusupyomcsa Npu 8bINO/HEHUU MO20 UAU
UHO020 3d0dHus (KpAdcHoe NAMHO HA 8epxHel KAPMUHKE)

nojiygyaeTcA He O4eHb Xopolee, noaTtoMy 30JeT Ha-
3a/; ObIJIO IIPEJJIOMKEHO HCIOJIb30BaTh [/ JUATHOCTHUKU
[19T-TexHOIOTUIO —
¢doToHHyI0 ToMorpaduto. Cerogusa [I9T — Haubosiee aKkTy-

aJIbHasA TEXHOJIOTUS, KOTOPasd IIO3BOJIAET BU3yaJIU3UPOBATh

IIOBUTPOHHO-OMUCCHUOHHYIO, ABYX-
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BHYTPEHHUE OpraHbl Ha YPOBHE BIJIOTH [0 ATOMOB U MOJIE-
KyJI. OTO paHHAA JUATHOCTUKA, a 3HAYUT U paHHee JICYeHUE.
OpHaKo AxepHaAA MeIUIIMHA He OTPAHUYUBAETCH TOJIBKO
JIUATHOCTHUKOU: B Hee BXOAUT U Tepanuda. CerogHsa BegyTCs
HCCJIeIOBAHUSA B 06JIaCTH HAHOTEXHOJIOT U, KOTOPBIE T0JIK-
HBI IOMOYBb HaM paspaboraTs 3d(PEeKTUBHBIE CPEACTBA J0-
CTaBKH, ITpUYeM He TOJBKO aJpecHoi. Tpu roga Hasaz mo-
SABUMJIOCH €Ille OJIHO IpUBJIEKATeJbHOE HAIllpaBJIEHUE, Tepa-
HOCTHEKA, KOrJia U30TOIl B OJHOM Ipenapare paboTaeT U JJid
JOUATHOCTHUKU, U g Tepanuu. Hanpuwmep, tioa-124 — xopo-
MUH raMMa-u3IydaTeab A Tepallly, COAEPKAIIUMN Io-
3UTPOHHYIO COCTABJIAIONIYIO, T.€. B OPraHU3Me €ro MOKHO
JIETKO OTCIeAUTh. KecTaTh, MO3UTPOHHO-9MUCCHOHHAA TO-
Morpadus N03BoJIAET OUeHb TOYHO CIJIAHUPOBATh PAJUOHY-
KJIUJHOEe JedeHne. Paccauras pasmepsl ¥ GoOpMy OIIyXoJIH,
MOXKHO 6e30IING0YHO OIIPEIEIUTh 103y, HEOOXOAUMYIO JUI
JleyeHUsd. PacueT MoKeT ObITh TAKOH, YTO U3JlydeHHe He Oy-
JIeT BBIXOJMTh 3a 'PAHUIIBI OIIyX0JIU U HE HaHEeCeT Bpeja.
Peub nzeT He TOIBKO 06 OHKOJIOTUH, HO U O CEPAEYHO-CO-
CYIVICTBIX 1 HEBPOJIOTUYECKUX 3a60JIeBAHUAX, OPTOIEIUN
¥ MHOTOM ApPyroM. JIJId AUAarHOCTHUKU MHOKapja YCIEIITHO
HUCIIOJIB3YIOTCA XJIOPUJ, TalJIMA U HECKOJIbKO paauodapm-
penapaToB, COAepMKaIUX TexXHenui-99m. ITocnegHuit —
OZIVIH U3 CAMBIX BOCTPEOOBAHHBIX JTUATHOCTUYECKUX PAIHO-
HYKJIHUJIOB, IperapaThl C HUM HUCIIOJIb3yIoTca B 85% guarso-
CTHUYECKHUX TecTOB. Ero 1aBHO y#e BO BCEM MUP€E Ha3bIBAIOT
«paboueli Joma KON AAepHON MeUITNHEL. HanpuMmep, B Te-
PAHOCTHKE eCTh XOPOIINI IIPUMEP UCIIOIb30BaAHUA I JU-
ArHOCTHUKU U TepPaNU 30JI0ThIX HaHOYaCTHI. MI3BeCcTHO, 9TO
B HAaHOMAacHITabax 30JI0TO — B OOBIYHBIX YCJIOBUAX UHEPT-
HBIM XMMHYECKHIN MaTepHuay — IPOABJIAET BBICOKYIO XU-
MHYECKYI0 aKTUBHOCTD U 4Yepe3 Cyab(PUIHBIE CBA3U MOKHO
NPUBA3BIBATH K HEMY JIF000€ XMMHUYECKOe COeJMHEHMeE, Ha-
OpUMep HOJUSTUJIEHIVINKOJIb, K KOTOPOMY ITPHUKPEIIAET-
cA KaKOM-HUOyAb HOCUTEIb — TPAHCHOPT, JOCTABIAIOIIUN
HaHOKOHCTPYKIIMIO K MECTy Ha3dHadeHUA. TaM yme MOKHO
BHU3yaJIN3UPOBATh 30JI0TO, HAIIPABUB HA 3TOT yYACTOK B MH-
(pakpacHOM cIIeKTPe BOJIHY OIIpeie IEHHON JJIUHBL. 30JI0TO
B 9TOM CJIydyae HadMHaeT CBETUTbCHA, U Mbl BUJUM, TJi€¢ OHO
HaXoAWUTcA. 3aTeM, €C/JIM HallpaBUTh 6ojiee MOIIHBIA Iy-
90K nopsaka 600 HM, YacTHYKH 30J0Ta OyyT HarpeBaTh-
cda 1o 60° C, T.e. OyAeT IPOUCXOAUTh BHYTPEHHAA TEPMOTe-
panus.
fApepHaa MeAuIIMHA cefiyac AocTuUriaa cBoero nuka. Cy-
MIECTBYIOT JUATHOCTHUYECKHUM, TepaneBTUYIECKUN MEeTOMEI,
Uy T aKTUBHBIE UCCJIEJOBAHUSA B 0071aCTH IIPOU3BO/ICTBA pa-
JVOHYKJINJIOB, 2/IPECHOM JOCTABKH, OTPAbOTKA TEXHOJIOTUH.
Byayiiee — 3a HAHOMEIUIIMHON, KOTOopas J0JKHA BOUTH
B IIOJIHYIO CHJIY IPUMEPHO K cepeJiiHe 3TOoro Beka. Ho uet-
KUX pasTpaHUYEHHUH TYT HET U ObITh HE MOKET, BEJIb ANEP-
Had MeJUIIMHA CEroJHA — 3TO U eCTh HaHOMeguIMHA. Ee
pas3BUTHE HEBO3MOMKHO 6e3 610- 1 MH(POPMAIIMOHHBIX TeX-
Hosloruii. B o6acTu coTpygHUYECTBA C KOTHUTUBHBIMU CIIe-
UAJMCTAaMU IVIAHOB TOXe MHoro. CerogHs B HaIlleM HHCTH-
TyTe MBI OKa3aJINCh B CAMOM CPEJOTOYHM KOHBEPIeHINU
HayK M TEXHOJIOTUM. |

Becedosan Banepuii Hymakos
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PU3SUKA

Mmnozoauxuu nasep

ObwenpusnanHo, umo nasep (LASER, om auen. Light Amplification
by Stimulated Emission of Radiation — ycusneHue caema
nocpeocmaom 8blHYHOEeHHO020 U3JLyUeHUS) — 00HO U3 KPYnHelwux
mexHoJl02udeckux docmuxceHuil XX .

YAHO HaUTH 06J1acTh, I'ie GbI CeroHA He IpruMe-

HAJINCH JIa3ephl: 3TO 610- 1 GOTOXUMUSHA, TEPMOSH-

JIePHBIY CUHTE3, BOOPYKEHUA, KOCMUYEeCKasa OT-

paciab, MHPOPMALIMOHHBEIE TEXHOJIOTUU, CBA3b,

MaTepUajoBeeHUE CAMOT0 IIIUPOKOro CIIEKTpPA, I/I€ C IIOMO-

IIbIO JIa3epa MOMKHO M3MEHATH CBOMCTBA MaTepuaja, IIpo-

BOJUTD KOJIOCCATbHOE KOJIUYECTBO PA3JIUYHBIX TEXHOJIOTU-

YeCKUX IIPOIIECCOB — CBApPKY, PEe3KY, NIIN(OBKY, U, HAKOHEILI,

MeJULMHA, IJ€ Ja3ePHbIE TEXHOJIOIUHU 3aHAJIM CaMble IIPOY-
Hbl€ IIO3UIUU.

A MeXJy TeM, HECMOTPA Ha TO UTO TEOPETUYECKU Ja3ep
npejAcKasblBaIu ¢ Hadyana XX B., paboTa IepBOro oInTHUYe-
CKOro KBaHTOBOTO IreHepaTopa 6blla IIPOJEMOHCTPUPOBA-
Ha TeogopoM MeilimaHoM ToabKO B 1960 r. Cpaay e Bo BceM
MUpe Hadajcs OypHBIN POCT BOEHHBIX, MEJIUIIMHCKUX, Ma-
IIMHOCTPOUTENBHBIX TEXHOJOIUH CIPUMEHEHHEM Ja3e-
pa, ¥ Hama cTpaHa, B ToM 4ucie KypyaToBCKUIl HHCTUTYT
c ero ¢punmanom TPUHUTH, a takxe MODPAH, 6111 OTHUMU
U3 MHUPOBBIX JIN/IEPOB. B To Bpemsa oco60 aKTyaJbHON cTa-
J1a ipo6JieMa pacnpocTPaHEHUs MOIIHBIX IIyYKOB B a@TMOC-
¢epe, pasIuUHbBIE pelIeHU s KOTOPOY HAIIJIM CBOIO pean3a-
IIUIO B JJa3depax CIIe[AaIbHOIr0 Ha3HA4YE€HUs, IOSIBUJIaCh KOH-
LEeNIMs CyNePMOIIHBIX JIa3€PHBIX MalIuH. OJJTHOBPEMEHHO
¢ 3TUM B Kyp4aTOBCKOM MHCTUTYTE ¢ KOHIA 1960-X IT. B OT-
JleJIeHUY MOJIERYJIApHOM pu3nkH rof pykosogcTsom UK. Ku-
KOMHa aKTUBHO Hayajla pa3BUBaTbhCA ApyTras JUHUA paboT
110 JIa3€PHOMY U INIa3MEHHOMY Pa3/IeJIeHUIO U30TOIIOB, CIIEK-
TPOCKOIIMM ypaHOCOAEpKaAIIUX rasoB. Belia paspaborana
Jla3epHasl TeXHOJIOTUsA pas/ieleHUsd N30TOIIOB METOA0M Ce-
JIEKTUBHOH JMCCOIIAIlUU MOJIEKYJI, a jlajiee Hadajo pa3Bu-
BaThCA 11€JI0€ HAalIpaBJIEHHE I10 JIa3€PHOMY Pas/IeJIEHUI0 U30-
TOIIOB — MoJjieKyasapHoMy (MLIS) u atomapHomy (AVLIS). Ana
uccneaoBaHui nmo AVLIS B KypuyaToBCKOM MHCTUTYTe ObLIa
cosjaHa ycTaHoBKa «Tamucman». Ha Hell onTUMU3UPYIOTCA
nmporieccel oboralieHus ypaHa, T.e. HapabaTblBaeTca ypaH
C OY€Hb BBICOKUM K02(OUIIMEHTOM pa3/IeIeHUs — B ThICAYIN
U IeCATKY ThICAY Pa3 IPEBBIIAINIUM K03DPUIIUEHT B Tpa-
JUITUOHHOM LEeHTPUQYKHOM MeToze. OTMeUy, 4TO ITOT00HBIX
YCTPOMCTB B MUPe GbLJIO CO3aHO JIUIIb HECKOJIbKO. Eme nBa
npeuMyIiecTBa KypyaTOBCKOM yCTaHOBKM — €€ KOMIIaKT-
HOCTB U TO, YTO €€ JIETKO (dI€pecTpauBaTh» IO/ HOBBIE 3a/a-
qu. [Togo6HbIE TEXHOJOTUU BAMKHBI AJ18 QyHIAMEHTAIBHON
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HayKH, IPOMBINTIJIEHHOCTH, T.K. IIO3BOJISIOT IIPUMEHATDH 130~

TOIBI, Ja3epHbIe, IJ1a3MeHHbIe TeXHOJIOTUHU B f/IePHOM 2Hep-
reTUKe, 9KCIIEPUMEHTAJIBHON AfepHOl GU3uKe, MeAUIIIHE,
akoJioruu. JlazepHble METOABI AAIOT BO3MOMKHOCTh Hapaba-
TBIBATh HEGOIBIINE KOJMYECTBA 11€JIEBOI0 U30TOIA, TAKOT0
KaK, HalpuMmep, HeoguM-150, KOTOpBIF UMeeT caMoe 00JIb-
1I10€ cedyeHHUe MOIVIOMeHUA HeUTpuHo. TaKkuM o6pasoM, TeX-
HOJIOTHHU pa3fieIeHU H30TOIIOB ypaHa Tellepb BOCTPeGOBaHbI
dyHnaMeHTanbHOU (GU3MKOU, a mpousBefeHHBIE B Kypua-
TOBCKOM MHCTUTYTE MOHOM30TOIIHbIE MaTepHaJIbl IPUMEH -
IOTCA CErofHA B KPYNHEHIINX Me:KIyHapOoJHBIX IIPOEKTax
10 pU3nKe HEUTPUHO U AAEPHON MeIUIIHE. |

3amecmumenb dupekmopa HUL, «Kypuamoeckuii
UHcmumyms», akaoemuk PAH B.fl. [laHyeHKo
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HaBbIKOB U HAUMUS,

— Baagumup OJsieroBud, KaKk HaunHaJIach «<BejkoBas da-
Gpuxa»?

— «BenkoBaa ¢abpuka» — 9TO JOCTATOYHO HOBOE IIOJ-
pasjesieHne co3faHHoro npodeccopom M.B. KoBaibsuykom
Bcero Tpu roga Hasaja KypuarosBckoro HBUKC-1ienTpa. Oc-
HOBHAfd Hallla 3ajada — CO3JaHHe NPUHIIUIIHAIBHO HO-
BOH 9KCIIEPUMEHTAIbHOU 6a3bl AJIsI MACCOBOM KPUCTAJLIU-
3anuu GeJIKOB U olpejieleHHe aTOMHOM CTPYKTYpPBI pas-
JINYHBIX G€JIKOBBIX MOJIEKYJ U UX KOMILIEKCOB. YTOGBI 3TO
OCYIIECTBUTH, HAM HYKHO CaMO€ TeCHOE B3aHMOJAeHCTBHE
¢ KypyaToBCKUM LEHTPOM CHHXPOTPOHHOTO HU3JIy4eHHUH.
J1a ucciaefoBaHUN B o6GJACTH CTPYKTYPHOR GHOJIOTHU
Ha KypyaToBCKOM CHHXPOTPOHE YK€ MHOTO JIeT CyIIeCcTBY-
eT cIenuaausupoBaHHad cTaHiuA «Besok». Ha (BenkoBoit
¢abpuke» ceroJHA MOKHO BBIICJIUTb U OXapaKTEepHU30BaATh
NpaKTUYECKU JIIO60H GeJIOK, IMOJIYyYUThb €ro KpUcTaJInde-
CcKyIo ¢popMy, UTOOBI 3aT€M PACCUYUTATh Ha CyIIEePKOMIIbIO-
Tepe CTpOeHHe NOTEHIUAIbHBIX JUTAaHI0B JaHHOro GeIKa
U IIPEJJIOKUTD, HAIIPUMeEp, Ha UX OCHOBe Oyaylree JeKap-
CTBO.

— JlJ1s1 Yero emie Hy>KHO M3yYaTh CTPYKTYpy OelKoB
M MaKPOMOJIEKYJI?

— Korza Bel MoKeTe yBUAETh, KAk oHa 6eJIKoBasd MOJIEKY-
Jla B3aUMOJIEHCTBYET C APYTOM, KaK yCTPOEH €€ aKTUBHBIMN
LIEHTP, 9TO OTKPbIBA€T COBEPIIEHHO JIpyIie BO3MOKHOCTH.
Hanpumep, Bbl XOTUTE CO3[aTh HOBBIM KaTaJU3aTop AJIA
6GHOTEXHOJIOTUH, YIIyYIIUTh €r0 CBOHCTBA — I 3TOT0 HY K-
HO IIOHUMATh, KaK OH yCTPOEH. [[JIf 9TUX IleJIeH IIIPOKO HC-
I0JIb3YE€TCA METOJl PEHTT€HOCTPYKTYPHOTO aHAJIN3a, B TOM
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KPUCTAA

[lo cnosam pyxosooumens omoena «benkoBUst paopura»
bUKC-uenmpa unerna-koppecnoHoenma PAH'Baradumupailonoed,
Kpucmanna — eHomeHHa cm
mpebyem 3HAHUIL, NPOPHeCCUOHANTHBLX
MeeHH020 J1t00sIM meopueckum. ITosryueHue
KauecmeeHH020 Kngﬂﬂa — KJII0Y K U3YUeHU0 CMPYKMYPbl

u ceoiicms beska

AVBALY

, Lf/}'., __

v

Ab ’a'g!"’-’

qucJie Ha CAHXPOTPOHHOM UCTOYHMKE. B HacTodAIee BpeMs
CTPYKTypHas 61oJyIorusa BocTpe6oBaHa IPaKTUYeCKU BCEMU
oTpaciasaAMH HayK O :KU3HU. 3a/ja4a €e — IIOHATh, KaK yCTPO-
€HBbI KOMITOHEHTHI JKBOM KJI€TKHM Ha BCeX ypoBHAX. Kamayro
KJIETKY MOYKHO pacCMaTpUBaTh KaK HACTOAILyI0 ¢abpuKy,
HO TOJIBKO HaHOpa3MepoB. TaM Toke eCTh CBOU LIEHTPHI Te-
HepaIUuu 9HEPTUH, JOPOTH, 10 KOTOPBIM JABUMKYTCA PA3INU-
HBIE BEIIECTBA, a TAKMKe MECTO, IZI€ 9TO BCE IIPOEKTUPYETCH
U CUHTE3UPYeTCs, — KJIETOYHOE AJPO.

— BBIXOAUT, BBI HIOACMOTPEJIHN y IPHPOABI?

— Jla, XoTs A0 IOHUMAaHUA BCeX IIPOIECCOB eIlle OYeHb Jla-
snero. CoBpeMeHHBIE METOAbl PEHTT€HOBCKOU KPHCTAJIIO-
rpaduu TpeGyIOT, 4YTOOBI OOBEKT OBLI IOJIYyUYEeH B KPUCTAJ-
JIn4yeckoM BH/jie. [IoCKOIbKY Te€opHUs 3TOro Ipoliecca TOJbKO
paspabaTbIBaeTcs, IIOKA 9TO (paKTUIECKH «METO HAY YHOTO
TBIKQ» — IIepebop pPa3IUYHBIX YCIOBUU, ITPU KOTOPBIX MOK-
HO IIOJIyYUTBh KPUCTAJLIBI. FIHOr/1a 9TO COTHU ThICAY Pa3Ind-
HBIX COCTOSAHUM. Y HAC 9TO [ieJIaeTCH C IIOMOIIbIO CIIEIIUA T b-
HBIX pOGOTOB.

— YacTo U yAAaeTCA MOJyYUTh HOBBIi GeJIOK?

— B 1980-1990-e rr. HabaogaICsad 3KCIIOHEHITUAIbHBIN
POCT YHCJIa HOBBIX CTPYKTYP GHMOMAaKpPOMOJIEKYJ, YTO GBLIO
CBfI3aHO ¢ GYPHBIM PAa3BUTHEM TE€XHOJOTHH, IIPEeMkIe BCErO
C TeM, YTO Ha CMeHY 1a60paTOPHBIM PEHTI€HOBCKHUM UCTOY-
HHUKAM IPUIIIA UCTOYHUKN CUHXPOTPOHHOTO M3y YeHUA.
B Poccuu aTH HcclleIoBaHUA Pa3BUBAJIUCh II0J PYKOBOJ-
ctBoM M.B. KoBanpuyka cHa4dasa B IHCTUTyTe KPHUCTAJIIO-
rpaduu PAH, a 3aTeM Ha KauecTBEHHO HOBOM ypoBHe B Kyp-
gyaTtoBckoM HBUKC-nentpe. Ceifuac pocT 4mcja HOBBIX
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BUOTEXHO/1I0MH

CTPYKTYP OTHOCHUTEJIbHO cTabuanaupoBacd. TeM He MeHee
KaK /bl rofl UX GaHK IIONOTHAETCA IOYTH Ha JeCATOK ThICAY
eIuHUL. Bce 3To 0ueHb BaKHO, HAIIPUMeED, AJIf UCCIeoBa-
HUSA IaTOreHe3a pa3JIudHbIX 3a6oeBaHui. CerogHs a10601
IIPOEKT, CBA3AHHBIN C IOUCKOM HOBOT'O TepaleBTHUYEeCKOro
cpeJicTBa, — 3TO, KaK IIPaBUJIO, FPOMaHbIHN Or01:KeT 60JIbIIe
MIJLTHApAa A0JIapOB U IPOAOIKUATENbHOCTEI0 10-15 seT.
ITpu aTOM pa3paboTKa KaiKJ0ro JeKapCcTBEHHOIo IIpernapa-
Ta CBA3aHa ¢ IOHMMaHHEeM TOT0, Ha KaKyIo MUIIIEHb OH JieHi-
CTBYET, 3HAaHHUEM CTPYKTYPHBI 9TOU MHIlleHU. Eciin paHbIIe
JIeKapcTBa GBIIH OAHU AJIA BCEX, TO B 6yyIIeM OHU CTAHYT
HHAVBUAYAJIBHBIMH CPEICTBAMU.

— YT0 BaM KOHKPETHO yAaJIOCh C€JIaTh 3a /iBa rojia cy-
miecTBOoBaHusA jJabopaTtopuu B KypuaroBckom HBUKC-
neHrpe?

— MBI 3alyCTHUIN HECKOJIBKO IIPOEKTOB, B TOM YHUCJIE Ka-
caromuxcsa pa3paboTKU JeKapCTBEHHBIX cpejacTB. OJuH
U3 HUX CBSI3aH C U3y4yeHUeM GesIKa 1o/l Ha3BaHUeM NapKUH.
HasBaHme roBoput caMo 3a cebsa: cuuTaeTcd, 4To 3TOT bOe-
JIOK y4acTByeT B maToreHese 6osiedHu [lapkuHcoHa. Hama
3ajlaya COCTOUT B TOM, UTOGBLI yCTAHOBUTE IOJHYIO CTPYK-
Typy 9TOH CJIO¥HO OPraHM30BAaHHOH MOJEKYJbI. OTO JacT
BO3MOMKHOCTB paspaboTaTbh IPOTOTHUIIBI JeKAaPCTBEHHBIX
cpeAcTB, 3¢ PEeKTUBHBIX TP JAaHHOM 3a00JIeBAHUH.

BTopoli IPOEKT UMeEeT IPsAMOe OTHOIIIEHHE K ay TOUMMYH-
HBIM 3a60j1eBaHUAM. MBI pacriojaraeM IaHeJblo TaK Ha3bl-
BaeMBIX THUPO3WHOBBIX KMHA3 — YHUBEPCAJIbHBIX (PepMeH-
TOB B OpPraHU3Me, KOTOPBIE yYacTBYIOT B Ilepeave pasnd-
HBIX CUTHAJIOB. YiKe CEerofHd yAaa0Ch I10106paTh HECKOJIBKO
IIOTE€HIMAJbHBIX CTPYKTYP, KOTOPbIE MOTYT CcTaTb 2QdekK-
TUBHBIMH HMHrubutopamu Sik-KMHA3bl — IE€PCIEKTUBHOMN
MUIIIEHH AJ1d TePaIlluy, HallpUMep, PeBMaTOUAHOTO apTPH-
Ta 1 KPaCHOM BOJTYaHKU.

Eme oguH 06bEKT, KOTOPBIA CBA3aH C 00JIACTHIO MEU-
LIMHBI, — TaK Ha3blBaeMBbI MeXaHO3aBUCHUMBIN POCTOBOU
dakTop. OH HHTEPECEH TeM, YTO CTUMYJIUPYET pereHepa-
THBHBIE IIPOIeCChl B MBIMIAax. C 0JHON CTOPOHEI, €r0 MOXK-
HO MCIIOJb30BaTh JJId HapallMBaHUA CUJIbl U MBIIIEYHOU
Macchl, a ¢ IPyrod — OH MOKET IIOMOraTh IIPU TaKUX TH-
JKeJIBIX 3a60JIeBaHUAX, KaK Pa3JIMYHbIE MBIIICYHBIE JUC-
Tpoduu. I[Ipemapar, ¢ KOTOPBIM MBI IIBITaeMcA paboTaTsb,
B OTJIMYUE OT JPYTUX NOJOOHBIX, HAIIEJIEH UCKIIOYUTEIb-
HO Ha MBIIIIEYHBIE TKAHH, II09TOMY MOKET ObITh OYeHb IIep-
CIIEKTUBHBIM B Ka4eCTBe CPeJCTBA, CTUMYIUPYIOIIETO pe-
napanuio umnpojgudepanuo MbIL. OPDEKT 0UeHBb XO-
pomnii. MBI MCHBITBIBAJIM IIpenapar HaJabopaTOPHBIX
MBbIIIaX U KpbIcax. Ilocjie HHBEKIIUY I'PBI3YyH CTAHOBUTCHA
Ha KaKoe-TOo BpeM4d B IIOJITOpa-/{Ba pa3a CHUJIbHee, HAaMHOT'0O
JIydllle IjaBaeT, TAHET T'PY3 B IIoJTopa pasa Taxelee. Of-
HAKO /10 OKOHYaHUA UCIIBITAHUH ellle 0UeHb JaJIeKO.

— Kakas BaM HyKHa npuGopHaa 6a3a?

— CoBpeMeHHBIe METO/bl MOJIEKYIAPHON GHUOJOTHU II0-
3BOJIAIOT Jjaske B OTHOCHUTEJIbHO He6GOobIIoN 1abopaTopuu
co3/laBaTh Pa3jJNYHbIC GHOJIOTHYeCKHe KOHCTPYKIIUU, KO-
TOpbIe MOTYT UMETh caMoe pasHoe IpejHas3HadeHue. Of-
HaKO KOrja BBl IIepexoJuTe B 06/1acTh CTPYKTYPHOU 610-
sgornu, OesikoBoW KpucTaiorpaduu, HUHPPACTPYKTY-
pa yclnoxkHAETCA Ha IMOPAAKU: HEOOXOAUMBI CIIOMKHBIE
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YCTaHOBKH, B IIEPBYIO OouepeJb MCTOYHUKU CUHXPOTPOH-
HOTO U3Jy4YeHUs. ITO yHUBEPCAJIbHBIE MEKAUCIUIIINHAD-
Hble MeTrayCTaHOBKU, KOTOPbIe 0OCIyKUBAIOT U PU3NUKOB,
¥ GMOJIOTOB, M MaTEPUAJIOBE/I0B, U HAHOTEXHOJ0TOB. Kypua-
TOBCKHUU ClIeIIMaIN3UPOBAHHBINA NICTOYHUK, KCTAaTH, €UH-
CTBEHHBI Ha BCEM IIOCTCOBETCKOM HIpocTpaHcTBe. Kpo-
M€ TOro, MBI CETOJHA pacnojiaraeM YHUKaJbHBIMU, AOCTa-
TOYHO CJIOXHBIMU POGOTHU3MPOBAHHBIMH KOMILJIEKCAMU.
9TO NepeBOAUT Ha COBEPIIEHHO MHOMU TEXHOJOIMYeCKHUH
YPOBEHBb BCIO HaIly AeATeIbHOCTb. dGPEKTUBHOCTDL BO3-
pacTaeT Ha IOPAJOK, U, KpOoMe TOro, Mbl 136aBJIEHBI OT Py-
TUHHON paGoTHI, 3aCTpaXoBaHbl OT Pa3JIUYHOTO poja He-
TO4YHOCTeH, omUG0K. Po60TH3NPOBAaHHBIN KOMILJIEKC 00-
pabaTbsIBaeT OrpoMHBIe 06'b€MBI HH(pOPMAIINU, BEIET yUET
TOro, KaK KPHUCTAJJI PAcTeT, a Be/lb 9TUX KPUCTAJLJIIOB MOTY T
GBITH MHOTUE ThICAYHU. POCT IIOPO# MPOMCXOAUT B T€UEHUE
HECKOJIBKMX HeJleIb UJIU JJasKe MECALIEB, U BBl MOKETE B JII0-
6011 MOMEHT IIOJIyYUTh JOCTYI KO BCEH 3TOM MHpopManuy,
NOBTOPUTH CBOM BKCIIEPUMEHT JIMOO KAaK-TO U3BMEHUTH €I'0
ycioBusa. Eciiu Bbl HOAYy4YMINd KpUCTaJlI, He GaKT, YTO OH
6yieT xopoIo AudParupoBaThk IO/ Iy YKOM PEeHTI€HOBCKO-
ro u3jayd4eHus. BoaMoxHO, BaM NIpueTcA U3MEHUTD yCJI0-
BUS KPUCTAJUIM3AIUHU, IONBITATHCA IOJIYYUTh 06 BEKT 60-
Jlee KPyITHOr O pasMepa.

— 9T0 HaCTOJBKO CJIOXKHBIE IIPOIECCHI?

— Bo mHOroMm 6eJKH JJ1d Hac elle TeMHBIN Jec. HekoTo-
pBle UX HUX KpalHe CJIO¥KHO yCcTpoeHbl. Hampumep, caMbli
KPYIIHBINA 13 U3BECTHBIX O€JIKOB, TAaUTWUH, yYaCTBYIOIUHI
B MBIIIIEYHOM COKPAIIleHUH, UMeeT MOJIEKYIAPHBII BeC OKO-
J10 3 M/1a. Ero MOKHO ITpeACTaBUTh B BH/Ie HUTKH Oyc. BbI MO-
$KeTe BBIICHUTB CTPYKTYPY OJJHOM OYCUHKY HJIM HECKOJIBKUX
M0CJIEAOBATE/IBHBIX, HO, KOHEYHO, HE BCEH 3TOI OrPOMHOM MO-
JIeKyJibl. MHOrHe 6eJIKH BoOoOIIe He UMEIOT CTPYKTYPHI, & IIPU-
o6peTaloT ee TOJAbKO B TOM CJIydae, eCId B3aUMOJEeHCTBYIOT
CO CBOMM ITIapTHEPOM, M JIUIIb TOI/IA €€ MOKHO OIIPEAEIUTD.
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BUOTEXHO/IOTUH

HHaye rojaydvaeTcsa HEKUHM CTOXaCTHUYECKUI HAbop KoHGOP-
MaIlui — TaK Ha3bIBA€MBIX BHYTPEHHE HEYIOPAJ0UYEHHBIX
6enkoB. x npumepHo 10%. TakuM 6eJKaM IJIOXO UMEThb
CTPYKTYPY: Y HUX Apyras pusuogorndeckas QyHKIIUA.

— Kaxkaa xxe?

— JlonycTuM, y3HaBaHHE PA3JUYHOTO poja O0OBEKTOB,
T.€. OHU IIOACTPAWBAIOTCs» IO/ HUX. M Tak Ha3bIBaeMble
MeMOpaHHBIe 6e1KU. MeMOpaHa — 9TO JIMIIUHAA CTPYKTY-
pa, a3To 3HAYUT, OHU }KUPOPACTBOPHUMBI U UX HEJIb3HA I0-
Jy4daTh B BUJie KPUCTAJIJIOB B BOAHBIX pacTBopax. Jl1d aTo-
O UCHOJB3YIOT Pa3InuYHbIE JONOJIHUTEIbHBIE VXUIIIPEHU,
co3zaroT ocobylo cpeny... MeMOpaHHBIE G€JIKHA COCTABIAIOT
25% ot 6e1KO0B KJIeTKU. OHU e, KCTaTHU, IPEeJACTaBIAIOT CO-
60l M3II6JIeHHbIE MUIIIEHU JJIS IIOMCKA JIEKapCTBEHHBIX
npemnapaToB. [Ipu aTom B 6a3e JaHHBIX 10 CTPYKTYpe 6eJIKOB
OHM COCTaBJIAIOT MeHee 1% oT Bcero oobema. Korpa nosasis-
IOTCS HOBBIE CTPYKTYPBI MeEMOpaHHOTo 6ejika, 3TO JJI Hac
6oubIioe cobbITHE. [10JIyYUTH BBICOKOKAQUYE€CTBEHHBIH G€JIKO-
BBIM KpUCTAJLI KpaliHe caoxHo. Korja ncyeprnaHel Bce cpej-
CTBa, OCTAETCH eIlle OANH YHUKAJIbHBIN IIOJIX0/T K KPUCTA-
JIN3allMU B yCIOBUAX MUKPOIPABUTAIIMU, KOTOPBIM MBI pac-
rnoJsiaraeM 3jechb, B KypuyaToBCKOM MHCTUTYTe, Giaronaps
coTpyaHU4YecTBY ¢ IHCTUTYyTOM KpHUCcTaIorpaduu UMEHU
A.B. llly6ankoBa PAH, KOTOPBII CTOAN Yy ICTOKOB 3TUX HC-
clIeloBaHUM y Hac B cTpaHe. KpucTauibsl, BbIpallleHHbIE
Ha 3eMJie, U Te, YTO IOJIy4eHBI B yCIOBUAX MUKPOTpaBUTa-
UM, KaQ4eCTBEHHO pasJIWYHbl. MUKporpaBuTallldsd — 3TO
COCTOSHUE, KOTOPOr0O BBl MOKETE JOCTUYb Ha KOCMHUYEeCKOU
op6ute. Kpucranausanusa TaM IPOXOAUT IO-APYTOMYy, OT-
CYyTCTBYeT PAJ IOMeX, YTO TPYyJAHO peaanu30BaTh B 3€MHBIX
ycinoBuax. IToaToMy Korga o6’b€KT UCKJIIOYUTEIbHO II€HEH
¥ BaiKE€H, MBI UCIIOJIB3yeM IIPOrpaMMy POCCHUHCKUX KOCMHU-
YeCKUX MCCJIeJOBAHNUH TNIOTUPYyEMON KOCMOHABTHUKU U OT-
paBJigeM 3TOT OO'bEKT Ha OPOUTY B CIIEIIMAJIBHOM YKJIAIKe,
nogo6paB IIpeIBAapUTEIBHO BCe ycsioBua Ha 3emie. Omnepa-
TOp Ha MesKAyHapoAHONH KOCMHUYECKON CTaHIIUU IPOBEAET
BCe HEOOXOIMMBbIEe HAM 3KCIIepUMeHTHI. CIIyCTs MeCAI-II0JI-
Topa HaIId 06pasnbl CIIyCKAIOTCA ¢ OpOUTHI. HacTh 9KcIIe-
PUMEHTOB IIPOBOJUTCA COBMECTHO C AITOHCKUMU KOJIJIETaMU.
[1IaHCOB IOy YUTH XOPOLINH KPUCTAJL, T.€. 6oJiee KPYIIHBIH,
JIydIlero, 4eM Ha 3eMJje, KadecTBa, B YCIOBHUAX MHUKpOrpa-
BUTAIIUU 3HAUYUTEJBHO 6obllle. Hampumep, y Hac eCTh OIUH
006BEKT, MOTEHIINAIbHO BAXKHBIA A1 OMOTEXHOJIOTHUU, —
TaK Ha3blBaeMasd ypuanHdocdopuiasa. B 3eMHBIX yCI0BU-
AX CTPYKTYpPa, KOTOPYIO MBI IOy YN, UMeJa CTaHAapTHOe
paspelieHre OKoJIo AByX aHrcrpeM. Ho mepexos k aToMHO-
My PaspelieHHNIO I03BOJIAET BUAETh BCE JeTAJIUA CTPYKTY-
PBI BILUIOTH JI0 ITOJIOXKEHUH aTOMOB BOIOPOAA, JIJI Yero Heo6-
XOMMO IIOHU3UTH pa3pelleHue 0 OJHOTO aHTCcTpeMa MJIN
Jare HUKe, T.€. Hy’KHbBI 0Y€Hb XOPOIIINe KPUCTAJLIBI, 1 HaM
yAQJIOCh UX IOy YUTh TOJBKO B KOCMOCE.

— IIpaBAa M, 4TO eCTh GEJIKH C YK€ H3BECTHOI CTPYK-
Typoii, PyHKIUA KOTOPBIX — TalHa, MOKPbITad MpaKom?

— Jla, ato Tak. JleT nqecATh Ha3aj B Pa3HbIX CTpPaHaX 3aIy-
CTUJIU IIPOrpaMMBbl MAacCOBOI'0 CKPUHHUHIA CTPYKTYP Gesko-
BBIX MOJIEKYJI. [IpoBO/iNJIN MaccoBoe CEKBEHUPOBAHUE, KJIO-
HUPOBaHUeE, SKCIIPECCHUIO, KPUCTAJIM3AIINIO U BCE, UTO HE I10-
JIy4dajoch, OTCENBAJIOChH, @ BCE, YTO IIOJyYaJIOCh, IBITAINCH
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JIOBECTH JI0 CTPYKTYPHI. B pe3ynbraTe oka3aaock, YTO U3BECT-
HO O4Y€Hb MHOT'0 CTPYKTYP O€JIKOB, ¥ KOTOPBIX €CTh KAKOU-TO
HOMED, HO HEM3BECTHO, KAKYI0 KOHKPETHO (DYHKIIAIO OHU BbI-
TNOJHAIOT B ’KUBOM OpraHusMe. BuonHQOpMaTUKU KaK JIIOAU
JIOTOILIIHBIE U BBEJIMBbIE COCTABUIN CIIUCOK OEJIKOB C yiKe
U3BECTHOHN CTPYKTYpOH, KOTOPBIE, KAK OHU CUUTAIOT, MOTYT
MMeTb BaXHYI0 (PYHKIHIO, HO OHA IIOKA He YCTAaHOBJIEHA.

Hanpuwmep, 6esiok mog HadBaHueM DdJ-1, y KOTOPOro U3-
BECTHA CTPYKTypa U KOTOPBIHM, BUJAMMO, KAKUM-TO 06pa3om
CBfI3aH C HeHpoJereHepaTUBHBIMU 3a6071€BAHUAMU. A BOT
KaK OH CBA3aH, I04eMy, KaKad MOJIEKyJa BBICTyAeT ero nc-
TUHHBIM Cy6CTpaTOM, KaK OH y4acTByeT B Pa3JIMYHOT0 poja
CUTHAJIbHBIX IPOIleCcCaX — HEU3BECTHO.

M=l npITaeMcA C IOMOIIBIO PEHTI€HOCTPYKTYPHOTO aHa-
Jm3a 3aUKCUPOBATh CBA3BIBAHUE (PArMEHTOB PA3JIUYHBIX
IIPUPOAHBIX META60IUTOB B AKTUBHBIX IIEHTPaX IOJ0OHBIX
6€JIKOB U MOTOM, MOAUDUIIUPYA UX CTPYKTYPY, yAydllIaTb
HUX CBA3bIBAHHUE U B KOHEYHOM CUY€T€ JOUTHU 0 TOU CTPYKTY-
PBI, KoTOopas OyAeT IPOYHO CBA3BIBATHCSA C JaHHBIM GEJIKOM.

— S capimana, K paboTe BBI IPHBJIEKaeTe HE TOJIBKO
KPYHNHBIX YY€HBIX, HO UM MUKPOOPraHU3MbI, CyIIECTBYIO-
IIHie B 0COOBIX YCJIOBHUAX. 3aUeM?

— CraHpapTHasd 3ajjada COBPEMEHHOM 6MOTEeXHOJIOI N —
HCIOJIb30BaHUE OMOKATAJIN3aTOPOB BMECTO OOBIUYHBIX XH-
MHYECKMX KaTaJIn3aToOPOB. M 2To elle 0lMH BaKHbIM U KOH-
KPEeTHBIH IIar B CTOPOHY KOHBEPreHIINH, CO3aHNUA GMOHIYe-
CKHMX cUCTeM. BruokaTaimusaTopbsl — 3T0 (PEpMEHTHI, KOTOPbIE
(GYHKIIMOHUPYIOT B :KUBBIX cucTeMax. OHHU yike cefiyac IIu-
POKO MCIIOIB3YIOTCA B HEKOTOPBIX KPYIHBIX OMOTEXHOJIO-
TMYECKUX IIpolleccax: IIPOU3BOJICTBE aHTUOUOTUKOB, TJIIO-
K030-(pYKTO3HBIX CUPOIIOB U T.Jl. B TOHKOM opraHud4ecKoMm
CHUHTE3€ HEKOTOPbIE CTa I OYEHb CJIOFHO IIPOBECTH C IIOMO-
L0 XUMUYECKUX METO/0B, HO 3HAYUTEJIbHO JIErdye — C I10-
MOIbI0 (PEPMEHTOB, KOTOPbIE HANlpaBJIEHHO BHECYT B MO-
JIEKYJIbI UMEHHO TO M3MEHEHHEe, KOTOopoe BaM Hy:xkHO. Ilo-
BCEMECTHO UJET IOHUCK 3TUX HOBBIX (DEPMEHTOB C HOBBIMU
AKTUBHOCTSMH, M ICTOYHUKOM GOJIBIIMHCTBA U3 HUX CTa-
HOBSATCSA Pa3JIMYHOI0 PoZila MUKPOOPraHu3Mel. EcTb MUKPO-
OpPraHM3MBbl, KOTOPBIE CYIIECTBYIOT B 3KCTPEMAIbHBIX yCJIO-
BUAX OKpY:KaloIllel cpe/ibl — HallpUMep, BBICOKAs TeMIepa-
Typa, Tef3ephl WU IIOABOAHBIE IOPAYNE NCTOYHUKHU, 03epa
C BBICOKOM KOHIIEHTpaluen cojieil. Takre MUKPOOPraHU3Mbl
061a1a10T HA60POM PaA3IUYHBIX II0JIE3HBIX KA4eCTB, He CBOM-
CTBEHHBIX OOBIYHBIM (pepMeHTaM. Mbl aKTUBHO COTPYJAHU-
gyaeM c MHcTUTyTOM MuUKpo6uonoruu uM. C.H. Bunorpan-
cxoro PAH, KOoTOpEIl pacnojaraeT KoJaeKIueil TaKuX aKC-
TpeMOQUJIbHBIX MUKPOOPIraHMU3MOB, M 4acThb MUX TF€HOMOB
CEeKBEHMPOBaHBI B 1abopaTopuu reHoMukun KypuaToBckoro
HBUKC-uieHTpa. MBI IBITAEMCSA BBITAIIUTh U3 9TUX T€HOMOB
Te PEepMEeHTHI C yHUKAJIbHBIMU CBOMCTBaMM, KOTOPBIE MO-
TyT IPEJICTaBIATh UHTEPEC IS IPAKTUKHN, HAaIIpUMED JIJId
TOHKOI'0 OpraHUYecKoro cuHre3a. CkameM, 6€JI0K, KOTOPBII
JKUBET B KUIIAIIEH Bojie, MU e (PepMEeHTHI, KOTopble pabo-
TAIOT B IPUCYTCTBUU 50% OpraHMYeCKUX pacTBOPUTEJIEH,
YTO OYEHb BAMKHO JAJIs TEXHOJIOTUYECKHUX Iiejel. HaMm BMme-
cre c kouteramu u3 MHMU PAH, llenTpa 6uouHMKeHepUU
PAH ypanochk NOIy4YUTb CTPYKTY Py HECKOJBbKUX TAKUX YHU-
KaJIBHBIX 00'bEKTOB. 9TO (pepMEHTHI PA3IUYHBIX KJIACCOB —
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OKCHJIOPEYKTa3bl, THUJPoJa3bl, KOTOpble 00JIaaloT yHU-
KaJIbHOM CTaGMJ/IBHOCTBIO IIPU 9KCTPEMAIbHBIX TEMIIEPATY-
pax 90-100° C. Tenepp HHTEPECHO MOHATH, KAKUM 00pa3om
JocTUTraeTcA TaKkasd BblJAomasacsa cTabuIbHOCTbD.

— IIpaBAa JIy, YTO BhI CO3faeTe GMOKOMNO3HUTHI, KOTO-
PbI€ COBMECTHMBI C 3XKMBLIMH OPraHU3MaMu?

— Takne GMOKOMIO3UTHI HYKHBI JJI5 CO3JaHUsA Pa3Iny-
HOTO POJia UMILIAHTUPYEMBIX HAHOYCTPOMNCTB, HallpUMep
MCTOYHUKOB TOKA JUIA PAa3JIUYHOTO Pojia MEAUIIMHCKOMN TeX-
HUKH. Y#e ceffuac MOMHO IIPU FraCTPOIHTEPOCKOIIMHY 3ara-
TBIBATb HE 30HJ, a HEKoe Nofo6ue TabJIeTKU WU IIyJIH, KO-
TOopasd, MyTenlecTBYH 1o numeBoay, 6yaeT no Wi-FiBce IIoka-
3pIBaTh Bpauy. Ho /i1 9Toro Heo6XoAMM UCTOYHUK 9HEPTUU.
9Ty 9HEPIUIO MOKHO, HAIIPUMED, II0JIyYaTh HEIIOCPEJCTBEH-
HO M3 Te€X MeTaboJIUTOB, KOTOPble HAXOJATCSA B YeJloBede-
CKOM OpraHusMe. YHUBepCcajabHOE TOILJIMBO — IJIIOK03a, KO-
TOpas OKHCJSAEeTCA KUCJIOPOJOM, PACTBOPEHHBIM B KPOBH,
C IIOJIyYeHUEM dHEPIrUU, KOTOPYI0 MOM¥KHO TPaHCHOPMUPO-
BaThb B 9JIEKTPUYECKUU TOK C IIOMOIIbIO GHOTOIIMBHBIX dJIe-
MeHTOB. C 9TOH I1eJIbI0 MBI pa3pabaTbeiBaeM pa3InIHbIe I10-
TEeHIMaJbHO HMILIAHTHUPYEMBbIE YCTPOMCTBA, B KOTOPBIX
Heo6XxoJuMble HaM (EpPMEHTHI, HAalIpUMep JAJIs OKHUCIEHUS
TVIIOKO3bI UJIM BOCCTAHOBJIEHUA KMCI0POAa, UMMOOUIN30Ba-
Hbl HA HAHOCTPYKTYPHUPOBAaHHBIX MOJJIOKKAX-3IEKTPOAAX.
Ilogo6HEBIE Ke pa3paboTKU NMPUMEHUMBI U JJIA CO3JaHUSA
6110CEHCOPOB, HAIIpUMED AJIs paHHEN JMarHoCTUKH IJ1ayKo-
MBI MJIM KaTapaKThl. A B OyyIeM, AeCTBUTEIBHO, BO3MOK-
HOCTH TAKOT0 II0/[X0/1a BECbMa E€PCIEKTUBHEI.

— HTak, Balla KOHE4YHAas IeJIb — IIOJIyY€HHE CTPYKTY-
psI GeaxoB. Ho B ueM Ballla yHUKAJIBHOCTb?

— B HacTosee BpeMA 0kos10 87% Bcex CTPYKTYpP B MUpe
TOJIy4YEHO C IIOMOIIbI0O PEHTI€HOCTPYKTYPHOIO aHaau3a,
KOTOPBIA IIOKA BBICTYIIAET OCHOBHBIM CPE€/ICTBOM ITI03HAHUA
B CTPYKTYPHOM 6uosoruu. Bece HaIm noMeIC/abl HaIlpaBJIe-
HBbI Ha IT0JIyYeHHE COBEPIIEHHBIX KPUCTAJJIOB, KOTOPBIE MBI
TIOTOM MCCJIEAYEM C IIOMOIIbI0 CUHXPOTPOHHOI'0 U3JIy YEHNU,
nojxydyaeMm Au@pPaKIIMOHHbIE KADTUHEBI, KOTOPBIE 3aTeM o6pa-
6aTeIBalOTCA M TPAaHCHOPMUPYIOTCS B TPEXMEPHBIE CTPYK-
TypBl, paccMaTpuBaTh KOTOpPBIE AOCTABJIAET U GOJIbIIOE
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9CTETUYECKOE y10BoJbCcTBUE. OCOOEHHO KOTJa Thl HAUYMHA-
ellb IIOHUMaTh, KAK OHU paGoTaloT: Belb 9TO HEKHUe JUHA-
MUYECKHe aHCaMOJIM, OHM He CTATUYHBI, OHU JKUBYT. Bes3 Tex
YHUKAJIbHBIX UCCJIEA0BATEIbCKUX, TEXHOJIOTUYECKUX BO3-
MOIKHOCTEH, KoTopble ITpeaocTtasiasgeT Ham HBUKC-nieHTp,
MBI 6bLJIN GBI OGBIYHOM J1abopaTopueli, KoTopasd 3aHUMaeT-
CSI MOJIEKYJISIPHOM 6HoJIoruel 1 GMOXUMUel CTaHAAPTHBIMU
MeToAaMU. YHUKAJIBHOCTb HAIIETO ITOJOMKEHUA B TOM, UTO
B OZJHOM MECT€ COEJJMHEHO BCe: HAaUMHAas OT FT€HOMHOTO U Cy-
IIePKOMITbIOTEPHOTO IIEHTPOB, Halel «beakoBoi pabpuKm»,
JIO CJIOKHEHIIero o60pyA0BaHUA LIEHTPA CHUHXPOTPOHHO-
IO U3JIyYeHUs U HAHOTEXHOJIOTUYEeCKOr0 Hay YHOT'0 IIEHTPA,
BO3MOKHOCTEHN KpUCTAJIN3AaIlMU B KOCMOCE B YCJIOBUAX MH-
KporpaBuTanuu. Bee 3To no3BossaeT apPexkTUBHO U GBICTPO
peuaTh caMble CJIOMKHBIE 3a/1a4i, 00beJUHATH BO3MOMKHO-
CTH U OIBIT YYEHBIX, IPEACTABIAONNX Pa3JInYHble 061a-
cTu Hayku. McciienoBaHus, IpoBoaMbIe Ha «BesIkoBoit da-
GpHUKe», II03BOJIAT yiKe B HeJlaJIEKOM Oy 1yIIeM IIOJOUTH K CO3-
JIaHUIO ITPOMBIIIJIEHHBIX OGMOTEXHOJOINH, GHOCEHCOPHBIX
YCTPOMCTB ¥ GUOPOGOTHUYECKUX AHTPOIIOMOP(GHBIX CUCTEM.

— ITo ®puapuxy IHreJbCy, J;KU3Hb — hopMa cymecTBo-
BaHHA 6eJIKOBBIX TeJl. BO3MOXKXHO i1 OgHaKABI pacmud-
poBaTh BCce 0eJKH, y3HATh HX CTPYKTYPY, neau, GyHK-
MM, CJIEA0BaTEJbHO, MO3HATh CAMHX ce6a? ITo GyaeT
03HAaYaTh, YTO MbI CPaBHAJIHNCH ¢ TBopmom?

— Taxkwe Bonpocsl Ha TO U puocodpckme, YTo6HI OBITH BEU-
HBIMU. MI3BECTHO, YTO CTPYKTypa 6eJIKa onpeAesseTcs I0-
CJIeJ0OBATEeJbHOCTBIO aMHUHOKHUCIOT. Ho erje HUKTO He CMOT
I10 IIOCJIEIOBATEIBHOCTH aMUHOKHCIOT TOYHO CMOJEINPO-
BaTb CTPYKTYpy Genka. 3HAYUT, HOHATH, KAKUM 06pazom
IIPOUCXOJUT CBOPAYMBAHUE GEJIKOBOU MOJIEKYJIBI U IIOYe-
My OHa CBOpayMBaeTCAd UMEHHO TaK, a He MHA4Ye, 10 CUX 0P
He yraeTca. MbI MOKEeM MHOTO€e CKasaTh 0 6eJIKax, HO JaJIEKO
He Bce. Ho BooO6111e, €ciIi IpeICTaBUTh, YTO MBI y3HAJIU BCe
060 BceM... HaBepHoe, 3T0 Cky4HO. BoT a1, Hanpumep, He ro-
TOB INIyOOKO pa3buparhCcs B CBOeM reHoMe. BeposaTHo, g ¢a-
TaJIMCT, KaK ObI CTPAHHO 9TO HU 3By YaJIo. |

Becedosasna Hamanus /leckosa
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B CEKYHAY

Koz0a-mo umenHo 8 Kypuamosckom uHcmumyme 3apoouscs Pynem.
30ecb ace Hauasn pabomams 00UH U3 nepsebvlx ewe 8 Cosemckom
Corose cynepkomnsromepos. O mom, Kakogsbl 3a0adu U npobemvl
COBPEeMEHHBLX CYNePKOMNBbIOMePOos, paccKasvledem 3amecmumens
dupexmopa HUI] «Kypuamosckuil uHcmumyms» kaHouoam
dusuxo-mamemamuueckux Hayk Bacuauilt Beauxoe

aK M3BECTHO, OJHA U3 IIIaBHBIX (PyHKIIUH J1I060-
ro CyIepKOMIIbIOTepa — 3HAYUTEJbHOE yCKOpe-
HU€ pacyeTHOI0 IIMKJIa IPU PEIlIeHN U 3a/1a4, CBs-
3aHHBIX C OTPOMHBIMU 00'béMaMU JAHHBIX, CIOK-
HEUIIMMU pacyeTaMU, UYTO B IEPBYIO OYePeIb BOCTPe60BaHO
cero/iHsa B Hay4yHoH cepe. HUL] «(KypuaTOBCKUI UHCTUTYT»
BEJET MEXKJUCUUIIMHApHBIE (QyHJaMeHTa/JbHbIE U IIPU-
KJIaJJHbIE MCCJIEJOBAHUSA, UMEET B CBOEH CTPYKType Meray-
CTaHOBKM MHUPOBOI0O KJIacCa, Y4aCcTBYeT B KPYITHBIX MEHY-
HapPOJAHBIX IIPOEKTAX, I03TOMY MOIIHBIN NH(MOPMAIITMOHHBIN
KOMIIJIEKC — 9TO HacyIliHas He0OOX0JUMOCTb.
ITpon3BOAUTENBHOCTE COBPEMEHHBIX CyIIEPKOMIIBIOTEPOB
olleHUBaeTcdA B Tepaduoncax (oAuH (Jioric — ogHa omepa-
uA B CEKyHAY, TepadJIolic — TPUJIJINOH Oollepanuil B CEKyH-
ny). CynepkoMmnbsioTeps! LleHTpa o6paboTku maHHBIX HUIL
«Kyp4yaTOBCKMH MHCTUTYT» MMEIOT IMKOBYIO IIPOU3BOJM-
TeabHOCTh 123 1 127 Tepaduionc, U 3TOT KOMILJIEKC BXOJUT
B TPOMKY caMbIX MomHBIX B CHI' 11 nepByIo COTHIO MHPOBO-
ro pedTUHTrA.

Ha ubto mesbHULYy 6aiThbI?

— Bacuimuii EBreHbeBud, IOCMOTPEB MaTepHaJIbl O Ba-
mem IleHTpe 06paGOTKU JaHHBIX, MOKHO 3aMETHUTH JIIO-
GONBITHYIO AeTalb. OXHY paGoTy BbI fenaeTe Aasa Kypua-
TOBCKOr0 IEHTPAa KOHBEPreHTHBIX HAYK M TEXHOJIOTHH,
apyryo — njasa CERN, Tpetsio — ajda ITER. Ho B pe3yib-
TaTe Ha KOro BeIl paGoTaeTe?

— PaGoTaeM mpeskae Bcero Ha ce6sa: OyAydd HAYyYHBIM
noapasaenenueM Kypuartosckoro HBMK-menTpa, B Kade-
CTBE TEXHOJIOTMYECKOr0 BBIYHUCIUTEIHBHOIO KOMILJIEKCA
MBI 3aHUMaeMCA COIIPOBOMKIEHUEM U Pa3BUTHEM Hay4IHOM

NHDOKOMMYHHUKAIIMOHHON! HWHPPACTPYKTYpPHI, BKJIOYAA
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nH:xKeHepHyo. OcHOBHaA Hama GyHKIUA — BBICOKOIIPOHU3-
BOAUTEJIbHbIE BBIUYMCJIEHUS, B IIEPBYIO o4yepeab obGecredn-
Balollye 3a/la4yy MOJIeJIMPOBAHUA, UHKEHEPHBIX PACYeTOB,
aHa/IM3a U BU3yaJU3alluU MOy YeHHBIX JaHHBIX. [I1d 3TUX
nejaeyd UCIONIb3YIOTCA CYyNEePKOMIBIOTEPHI, IIPeACTaBIIAIO-
mpe coboi cBA3aHHBIE U 00'beJUHEHHBIE CHCTEMHOM CEThIO
InfiniBand knactepsl. CeronHa B KypuaToBCKOM UHCTUTYTE
9KCILIyaTUPYIOTCA KJACTephl IPOU3BOJUTEIBHOCTDIO 35 Te-
padutonc, 123 Tepaduronc, 127 TepadJionc (c HCII0Ib30BaAHU-
eM rpadyckopuTesneil) u pag ApyTux, 00’beITMHEHHBIX BOKPYT
neTabalTHOrO XpaHUJINIIA TaHHBIX.

Kak nHpOpMaIMOHHBIN HayYHO-TeXHUYECKUI KOMILIEKC
MBI pa6oTaeM Ha/l HPOEKTaMU B 00JIACTU TEXHOJIOTUU IIpe/I-
CKa3aTeJbHOI'0 MOJEINPOBAHUA U 06pabOTKHN JaHHBIX 3KC-
NEPUMEHTOB C MErayCTaHOBOK. OTO IIPEMJE BCErO BBI-
YMCJIEHUA C BBICOKOM IPOIYyCKHOM CIIOCOGHOCTBIO Ha 6ase
rpuj-TeXHOJIOruil. B HacTodAlllee BpeMs K HaM IIOCTyIIaeT
OIPOMHBIN 06'b€M HHPOpPMaIINH (HeTabaUTHI B I'OA) 110 KCIIe-
PHUMeHTaM, IPOBOAUMBIM Ha BobIom agpoHHOM KoJnaie-
pe (BAK) B CERN. B fanpHeiIeM IJIaHUPYETCA BECTU MOJIe-
JIMpOBaHUe, XpaHeHUe, 06paboTKy 1 aHAIN3 JaHHBIX Meray-
ctaHoBOK HUI[ — MCTOYHMKA CUHXPOTPOHHOIO U3J1yY€HHU,
peakropa IIMK uap., a Takke MEXIYHAPOAHBIX SKCIIEPH-
MmeHTOB — XFEL, FAIR, ITER, B KoTOpPBIX Poccus, 1 B 4aCTHO-
ctu KypuaToBCKUI HHCTUTYT, IPUHUMAIOT CAMOE aKTUBHOE
y4dacTue. [I714 3TUX 3a/ia4 MBI HCIIOJIb3yeM cJ1Iabo CBA3aHHbIE
KJIACTEPHI, ITleTabaliTHBIE MACCUBBI XpAaHEHUA JaHHBIX, IIa-
HUPYEM yCTAHOBKY JIECHTOYHBIX GHOIHOTEK.

O6a HamnpaBJeHUA UHTerpupyloTcda Ha 6ase TpHUJ-
TEeXHOJOTUU U 06/1auHBIX BBIUYUCJIEHUH, T.€., II0 CyTH, HAI
IlerTp 06paboOTKM JaHHBIX — MYJIbTUANUCIUIIINHAPHBIN HA-
YYHBIN KOMILJIEKC KOJIJIEKTUBHOTO UCIIOJIb30BaHU.
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OT HaHo go 61o

— B pamkax koHBeprennuu HBHUK, koTopyio pa3BHBaeT
ceroaHua KypuyaToBCKHIH IEHTP, KaKad U3 3THX COCTAaBJIA-
IOIMX — HAaHO, 610, MH(}O, KOTHO — HMEHHO Bamma?

— B Kypuarosckom HBEMK-nienTpe (HeoThbemiyeMoi ua-
CTBIO KoToporo ctaj lleHTp 06paboTKU JaHHBIX) I10 MHUITUA-
THBE ero HayYHoro pyrkosogutesd M.B. KoBasbsuyka cerogasa
CO3/laH CKBO3HON MEMXJAUCHUIIMHAPHBIA KOMILJIEKC C I10JI-
HBIM 06'/6€MOM HaHO-, 6110-, MH(}O- 1 KOTHOTeXHoJyIoruii. Kor-
J1a MBI HAQYMHaeM KOHCTPYHPOBATh CHCTEMbI HAHOYPOBHSA
C UCII0JIb30BAaHUEM MHOT'OY POBHEBOT'O MOJIEJIMPOBAHUSA, 00b-
eMBbI He06X0IMMOoN NHPOpMAINY BO3pacTAIOT cpaldy Ha Io-
panku. ITosToMy Bce HanpaBiaeHUs paboTsl KypyaToBcKkoro
MHCTUTYTa NOAJAEPKUBAIOTCA eJUHON IIaTdopMOM, KOTO-
pas obGecriedyuBaeT 3TH MOJEJIUPOBAHUE U KOHCTPYHpPOBa-
HUE, 00'beINHAA BCIO TEXHOJIOTUYECKYI0 6a3y.

OauH W3 HAIIUX IIPUOPUTETOB B 9TOM HaIpaBJIE€HUU —
BBIYUCIUTEIBHOE MaTepHUAJIOBEJeHNE, IOTOMY YTO MaTepPH-
aspHaa 6aza HBUMK — cosganne HOBBIX MaTepualioB Ha OC-
HOBe HAHO- U GMOTEXHOJIOTUH, IIPeK/e BCEro ruGpuaHbIX,
a 9TOo NoJpa3dyMeBaeT B TOM 4HcJIe 60IbII0N 06 beM MOIeIU-
poBaHUA U pacyeToB. Be3 nHpOPMaIIOHHBIX CUCTEM JIF00ad
co3JlaHHadA C IIOMOIIbI0 HAHOOMOTEXHOJIOT UM CTPYKTYypa Oy-
et HeadpeKTUBHA.

— HHTepecHas Belllb — BBIYHMCIUTEIbHAsA GHOJIOrHA.
9To uTO, co3xaHue NP POBOro roMyHKyIa?

— Her, BeIYuCIUTEIbHAA GUOJOTUA — 9TO GOJIBIIION MEK-
JUCIUILIMHAPHBINA KOMILJIIEKC, OH BKJIIOYaeT B ce0a GHMOMH-
¢dopMaTuUKy (IpUMEHEHHE KOMIIBIOTEPHBIX QJTOPUTMOB
M CTATUCTUYECKUX METO/I0B K Ha6opaM GHOIOTUYeCKUX JTaH-
HBIX), HOCTPOEHUE BBIYHMCIUTEIbHBIX MOJIe/Iell GHoIoruye-
CKHMX CHUCTEM, MOZICJIMPOBAHHUE ITI0JTHOMACHITAOHBIX GHOJIOTH-
YEeCKHX CeTel B3anMOJEeHCTBUA (IJIA IeJION KIIETKU UJIH BCe-
ro opraHuaMa), UMUTAIlMOHHOE MOJIeIMPOBAHUE IIOBEJEHUS
MOJIEKYJI (OT HECKOJBKHUX aTOMOB JI0 «TUTAHTCKUX» GUOJIOTH-
YEeCKHUX IEeII0YCK), BEIYUCICHNE TPeXMePHBIX MOJIeJIe CTPYK-
Typ G€JIKOB Ha OCHOBE 9KCIIEPUMEHTAIbHBIX JAHHBIX (PEHT-
TeHOBCKUX U HEUTPOHHBIX), HEUPOMH(MOPMATUKY (06 beINH -
IOIYI0 HefipoceTeBble U HEHPOKOMITbIOTEPHBIE TEXHOJIOTUH).

B mnepcmnexkTuBe MBI IUIAHHpPyeM paboThl IIO cO3/a-
HUIO UHTETPUPOBAHHON KOMIIBIOTEPHON MOJIEJIN OCHOB-
HBIX IIOICUCTEM Y€JIOBEKA, HAUMHASA C KJIETOYHOTO YPOBHA,

W MOJEJINPOBAHUIO Ha 3TOM OCHOBE pEaKIMi opraHu3Ma
Ha OIIaCHBIE areHThI (6aKTepuu, BUPYCHI U J[p.), 2 TAKIKe Jie-
KapCTBa, HAIIpaBJIEHHbIE HA YCKOPEHHUe IIporiecca pa3paboT-
KM U JOKJIMHUYECKOI'0 UCHBITAHUSA JICKAPCTBEHHBIX ITpena-
paToB IIyTeM HX IIPeJBAPUTEIbHOI0 CKPUHUHTA U KOJIHUYe-
CTBEHHOM OIEHKH UX JOKJIUHUYECKON 3P (PEKTUBHOCTH.

— Ho Beapb He reHETUKOIN €JUHON KUB KOMIBIOTED,
ecTh M Apyrue oGisiactH, TpeGylolue CyIepCJIOMKHBIX
pacuyeToB Ha cynepKkoMmnbeloTepax. Hanpumep, aToMHasa
oTpacisb.

— 9TO TpaAUIIMOHHOE HallpaBieHUe Kyp4yaToBCKOro MH-
ctutyta. COBMECTHO C HAIIMM HojpaszeseHueM — VHceTu-
TYTOM fIZIEPHBIX PeaKTOPOB — MBI pa3pabaTbiBaeM METO/IbI,
$U3UKO-MaTeMaTHYeCKHEe MOJIEIN ¥ KOMIIJIEKCHI IPOrPpaMM
151 obecriedeHN A HaIeKHOCTU U JOJITOBEYHOCTU KOHCTPY K-
WU O AAepHOU 9HEpPreTHKU, IIPOBOAUM HHIKEHEPHBIE,
HPOYHOCTHBIEC Y HEUTPOHHBIE PACYETHI, pelraeM 3aJady ra-
30TUPOAVUHAMUKH, TEIJIo- U MaccoobmeHa. B mmanax —
paspaboTka Mojeed U KOJ0B, IT03BOJIAIONNX IPEICKa3bI-
BaTh IOBe/IeHe KOHCTPYKIIMOHHBIX MaTePUAJIOB SIePHBIX
9HEPreTUYECKUX YCTAHOBOK IIPU UX B3aUMOJIEHCTBHUH C IIO-
TOKaMH HEUTPOHOB U MOHOB, OIpeAeiid pecypc paGoThl
Y KOMITBIOTEPHBIN JU3aHH BBICOKOIIPOYHBIX MAaTepPHUAJIOB,
WCHOJIb3yEeMBbIX B HACTOSAIIIee BpeM4.

Emie ogHO BarkHOe HallpaBiieHUe — (PU3UKaA BBICOKUX
9HEPruii, B YaCTHOCTH (HU3HKA TOKaMakoB. CerogHs 3amy-
IIIeH HOBBIN POCCUHCKO-UTAIbAHCKNHN MeranpoekT IGNITOR,
B YbUX PaMKaX CIEIUAJNCThI OyIyT 3aHUMATbCA IPOEKTU-
poBaHHEM yCTAaHOBKH, TPeOYIOMIEN CIOKHBIX MYJIbTUPU3U-
YeCKUX U IIPOYHOCTHBIX PAacyeToB, KOTOpbIe OyAyT HPOBO-
IUThCA B HameM LleHTpe 06pa6oTKY TaHHBIX.

Bcem cectpam no 6aiitam

— ¥V Bcex BalllUX 3aKa34YMKOB-IIADTHEPOB COBEPIIIEH-
HO pa3Hble 3aJjaui: KOMIILIOTEPHBINH AU3aiilH HAHOMAaTe-
PHAJIOB U CHCTEM, PacyeT ALEPHBIX peaKIuii, o6padoT-
Ka pe3yJabTaTOB CTAJKHBaHHUA NIYYKOB NIPOTOHOB B BAK.
Ho kak 3T0 BCce y Bac IPOUCXOANUT OPraHU3amUOHHO?

— Ilepuoguydeckn MBI BCTpeYaeMCA C OIPEACTAaBUTEIAMA
HaIMX pabovyux IrpyIi, o6cy:KIaeM, YTO U CKOIBKO UM HYXK-
HO Ha TeKyIuil rox. CerogHs, KOrxa MOIIHOCTb U IIPOU3BO-
AUTEIIBHOCTD CYIIEPKOMIIBIOTEPOB BBIPOCJIN, COOTBETCTBEHHO

MHozo0ducnseliHas sudeocmeHa Kyp4amogckozo ueHmpd 06pabomku OdHHbIX
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BO3POCJIO Y YUCJIO IIPOM3BOANMEBIX PaboT. PaKTUYECKH MBI
yIpaBisgeM CI0¥KHBIM MYJIbTUAVCIIAILIMHAPHBIM HCCJIeI0Ba-
TeJIbCKMM KOMILIEKCOM. ECTh crieruajbHble IPOrpaMMHBIE
KOMMTETBI, pacCMaTpUBaloOIe 3adBKU U BbIJIAIOIIHUE OIIpe-
JleJIeHHbIe KBOTHI Ha I'0JT HA Pa3HbIe THUIIHI 3aIBOK.

— KpoMme Tex NPOEeKTOB, 0 KOTOPBIX BbI CKa3aJIu, MHO-
ro ele CTOPOHHHUX 3aKa3YHKOB Y BaIlIEro CyNepKOMIbIO-
Tepa?

— TO4YHO OTBETHUTH Ha 9TOT BOIIPOC BECbMA CJIOMHO. Jleso
B TOM, YTO MBI OT/IaeM 4acTh Pecypca B HAaIlMOHAJIbHYIO Ha-
HOTEXHOJIOTUYECKYIO CeTh, Ie KypuyaToBCKUIT MHCTUTYT —
roJI0OBHAs Hay4YHas OpraHu3alusd, U yKe OHa B pAMKax pac-
npeAeJeHHbIX TPUA-BBIYUCIEHUHN pa3/iaeT uX pa3HbIM 3a-
MHTEPEeCOBAHHBIM YUPEKICHUAM. B IIpe/iesiax ceTH MBI yiKe
IOCTABUJIN JOBOJIBHO GOJIBIION KOMIIEKC PA3JIMYHBIX IIPO-
rpaMM, B IE€PBYIO o4epeab Ui pa3BUTHUA HAaHOMATEPHAJIOB
Y HAHOTEXHOJIOTUH, B YACTHOCTH U TAKHE IIAKeThl, KOTOPbIE
MO3BOJIAAIOT CYUTATH JIIOOble HAHOOHOMATEPUAJIbl U CTPYK-
TypbI, THOPUHBIE MaTepHUaJIbl U MHOTOE Apyroe. Mbl B3au-
MOJIefiCTBy€eM He C II0JIb30BaTeJAMU HANPAMYIO, a C Ipej-
CTABJAKINUMU UX BUPTYaJIbHBIMU OPTaHU3AMUAMU. IDTO
yaoO6HBIN cnoco6 macmiTabupoBaHuA 3agad. Jasa cBoux
oJIb30BaTeJe BUPTyajlbHasA OpraHU3aIus yiKe T0roOBapH-
BaeTCsA C IEHTPAMU O pecypcax, KOTOPbIE MOKET 10y YaTh.

Mogaenuct — npeaKOHCTPYKTOP
— ITudposas mogens ITER y Bac ysxe paGoTaeT?

— Her, koMmiiekcHada nnudposad mozesab ITER noka He pa-
6oTaeT. BeigBUTraOTCA UAEHU 110 BUPTYAJbHOMY TOKaMaKy,
HO JIJIA TOr0 HaJI0 XOPOIIIO MOHMMAaTh U MOJIeJIMPOBATh (pU-
3UKYy KasKJOU ero 4acTH, IpexkJe Bcero (PU3UKYy ropsden
mIa3Mbl, a ¢ 3TUM IIOKa He BCe TaK 6JIaroII0JIyYHO, II03TOMY
BOIIPOC OCTAeTCA OTKPBITHIM.

EcTp u ipyrue Ba:KHBI€ HAIIpaBJIE€HUA, KOTOPbIE MbI pa3-
BHBaeM, — B IIEPBYIO OYepeb MOJEINPOBAHHE TEeXHUYE-
CKU CJIO}RHBIX 00'bEKTOB, HAIIpUMEP MMHUTAIIMOHHOE MOJie-
JINPOBAHUE OCHOBHBIX CHUCTEM KopalbieH, BKJIOYas U CHU-
CTEeMBI yIpaBJeHuA. ITO II03BOJAET BOCCO3JATh OOBEKT
B I1€JIOM B ITU(POBOU MOJIe TN, U3y UUTH ero noseaeHue. C of-
HOU CTOPOHBI, 3TO MOKET OBITHh TPEHAMKEPOM, C APYyTrou —

Mo aHazorMM c cosgaHvem LeHTpa Tiert Ana 06paboTKM AaHHbIX
c CERN (Tier — uepapxuyeckas cuctema XxpaHeHus v 06paboTku
AaHHbIX ¢ BAK, rge TierO — cam CERN, Tiert — 60/blune BbluMC-
/ITE/IbHblE L|EHTPbI A/1A NMO/HOW PEKOHCTPYKLMKU COBbITUI U Xpa-
HEeHUA fAaHHbIX, Tier2 — LEeHTPbl MOMeHbLUe, A/ aHa/inM3a, Moge-
/IMPOBAHUA U1 BbIYMUC/IEHWH, a Tier3 — KaacTepbl OTAe/bHbIX pabo-
YUX FPYMM) M1aHUPYETCA LeHTP AaA FAIR, TO/IbKO C elle 60/1bLUnMMm
06bemamu AaHHbIX, MOCKO/IbKY B 3KCMepUMeHTax byeT 1Crno/ib30-
BaTbCA Y>Ke HOBOE MOKO/IeHUE 1@ TeKTOPOB, 3/1eKTPOHUKM.

* % %

HegaBHO yHac npowio coselaHne Mo MOAE/AMPOBAHUIO
YCTPOMCTB Ha OCHOBe rpadeHa, U Mbl COBMECTHO ¢ UTI®P roToBum
nporpammy paboT no 3Toi TemaTuke. B ee OCHOBe /ieXUT Halle
yMeHWe Mo/ge/MpoBaTb MHOrOYPOBHEBbIE 06beKTbI, MPOL,ecchl ne-
peHoca. Euje ogHO Hanpas/ieHue B pamkax HBUK-texHonornii —
BbIYUC/IUTE/IbHAA BUOMOTUA.
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BCIIOMOTaTeIbHBIM CPEACTBOM JJISl TJIABHOTO KOHCTPYKTO-
pa, ¢ TOMOIIIbI0 KOTOPOTO OH CMOKET IPOCYUTATh OCHOBHBIE
napaMeTpsl 06’b€KTa, IOHATH, KaK OH cebs IOBEJAEeT, ellle
J10 peaJIbHOT 0 IIaBaHUA. Takasa TeXHOJIOI'Ud II03BOIAET BbI-
MOJHATH CUTyalluUOHHOE MOJE/IUPOBAHUE /IS TOTO, YTOOBI
OIlepaTHMBHO HAaWTHU ONTHUMAaJbHBIM BBIXOJ. PaHbllle TaKkue
CTEH/IBI JieJIaId B OCHOBHOM /IJ1s1 KOCMUYECKUX alllapaToB.
Ecau 4To-TOo IPOUCXOAUT, fonycTuM, Ha 6opTy MKC, To Tex-
HUKU Ha 3eMJIe BOCCO3/IaI0T TAKYIO K€ CUTYaIUIO B €€ UMU-
TAIlMOHHOM MOJIe/IN, HaXOAAT PelleHue U JAI0T KOCMOHaB-
TaM YeTKHE NHCTPYKIIMU, KaK BECTU ce6s B KocMocCe.

Kpowme Toro, MMeHHO Halll IEHTP OPUEHTUPOBAH Ha CBEPX-
GospIve, neTabaiTHBIE MAaCCHUBBI JJAHHBIX, HA UX 06paboT-
Ky 4 aHAJIMU3. ITO OT/IeIbHOE HAIIPABJIEHUE B CyIIEPKOMIIBIO-
THHTEe, TO, YTO Ha3bIBaloT data intensive supercomputing.
CoBpeMeHHBIE Hay YHBIE MErayCTaHOBKU — B MaTepUaJjIoBe-
neHuH, PU3NKe BBICOKUX 9HEPrUi, HaHO- ¥ OMOTEXHOJIOTHU-
AX — 61arojapd yBeJIUYeHHUI0 MaclITaba yCTaHOBOK, BHeE-
JIPEHUIO COBPEMEHHBIX CEHCOPOB U JIETEKTOPOB, a TAKKe Obl-
CTPOMY Pa3BUTHUIO NH(POPMAMOHHBIX T€XHOJOrUH (1719 BAK
9TO COTHU IleTabaiiT) Tpe6yIoT IOCTOSAHHOIO HapallluBaHUA
TEMIIOB F€HepPaIMU 9KCIIEPUMEHTAIbHBIX JaHHBIX. YiKe ce-
roaHsa HaGOpHBI JAHHBIX dKcabaliTHoro Macmraba — 4acTb
npouecca IJIaHUPOBAHUA JAJIsl OCHOBHBIX II€PCIEKTUBHBIX
Hay4HBIX IPOEKTOB, CBSA3aHHBIX C METAyCTAHOBKAMMU.

Y10 MMeem — He XpaHUM

— Y Hac ecTh ojgHa npobiema. B neHTpe o6pabaThIBAIOT-
csA TOJbKO JaHHBIE dKcrepuMeHTOB CERN, HO He XpaHAT-
cfl, IIOCKOJIbKY IIEHTPOB XPAaHEHUA TAKUX O0IbIITNX 00 bEMOB
unHpopmanuu HeT. [lo Bcemy Mupy Bcero 11, uImoka HU OfI-
Horo — B Poccuu. TakuMm o6pas3om, MBI IIOJIyYaeM JaHHBIE,
o6pabaTbsIiBaeM U caeM o6paTHO, Ha XpaHeHue. 1 9To He co-
BCeM IpaBUJIbHO. Takol IIEHTP XpaHEeHUs HaM KpaliHe Heob-
XOZMIM, C HUM MBI Cpa3y BBIH/IeM Ha HOBBIM yPOBEHB B3aMO-
JIeHCTBUSA C MEXK/yHApOAHON HAyKOHU.

K 2013 r. B pamkrax @enepaiabHOU IIeJIeBOM IPOrpaMMBbI
«JccienoBaHUA U pa3paboTKU 110 IPUOPUTETHBIM HaIlpaB-
JIECHUAM Pa3BUTUA HAYYHO-TEXHOJOTMYECKOI'0 KOMILJIEK-
ca Poccuu Ha 2007-2013 rr.» MBI (COBMeCcTHO ¢ O6'b€JUHEH-
HBIM MHCTUTYTOM SAJEPHBIX HCCJIeOBAaHUU B JlyGHE) TOJIXK-
HBI C(POPMHUPOBATH OIBITHBIE 06PA3IIbl KOMIIJIEKCOB HOBOI'O
TIOKOJIEHUA JJIA IEPBUYHOI0 XpaHEeHUA U 06paboTKU AaH-
HBIX, IToJIy4aeMbIX Ha BAK.

— XaKepCKHX aTaK He Gourecnb?

— He oco6enHo. ¥V HaC e JaHHbIE He XPAHATCHA, a XaKepoB
3TO GOJBIIE BCETr0 MHTEPECyeT, U IOTOM MBI — IIEHTP KOM-
nmeTeHIUU riobanbpHol cetu CERN, B TOM YHCJIE 10 3alr-
Te nHpopMaIuu. Y Hac eCcTh CIEeIUAMCTBI, KOTOphLIe pa6o-
TAIOT UMEHHO B 9TOH CBEPXO6O0IbIIION CETH, & B HEH COTHHU y3-
JIOB, KOJIOCCAJBHBIN 00'b€M, COTHHU IeTabaiT JaHHBIX. X
aTaKyIOT IEPUOAUYECKH, IOCKOJIbKY B3joMaTb CERN — 3T0
IPECTUKHO. Y HUX OGOJIBIION ONBIT; 60jiee TOro, OHU IIEPU-
OIUYECKU ITPOBOJIAT COOCTBEHHBIE TPEHUPOBKU. HenaBHO
ciaysxba 6e3ornmacHocTH HanuoHaJIbHOTO MHCTUTYyTa cyba-
ToMHOM ¢usurn B Huaepiangax cMojenupoBasia riobaib-
HYI0 BUPYCHYIO aTaky HaTrpua-mHpacTpykTypy. «Hama-
neHuto» rnoaseprianck 40 caliToB B 20 cTpaHax, B OCHOBHOM
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Kypuamosckuli cynepkomneiomep

BXOJIAIIHE B cCHCTeMYy o00paGoTKH AaHHBIX c Boapmioro
aJpoHHOTrO KoJtanepa. OpraHn3aTopsl SKCIEPUMEHTA pe-
IIUJIU IPOTECTUPOBATH UMEHHO 3Ty CETh U3-3a €€ GOJIBIION
YA3BHMOCTHU K IIOJJOGHOM arpeccuu: BeJb OHA OOCIy:KUBa-
eT 6osiee 8 ThIC. Mob3oBaTened u coctouT u3 300 «daemMeH-
TOB» y3JIOB — JlaTa-IIEHTPOB, UCCJIEI0BATEIbCKUX MHCTUTY-
TOB U KOMITBIOTEPHBIX CUCTEM, HaxoaAamuxca B 50 cTpaHax.
Kaskaplil 3 ieHTpoB 06paboTku faHHBIX BAK HeceT oTBeT-
CTBEHHOCTbH 32 COOCTBEHHYI0 6€30II1aCHOCTD, U HE BCE yAEJIA-
IOT 3TOMY BOIIPOCY JO3KHOEe BHUMaHUe. COTPYAHUK HAIIEero
neHTpa E.A. PAGMHKNH 06GHApPYKUJI BUPYC €IIie 10 TOT0, KaK
MOy YUJI «CUTHAJI TPEBOT'M» OT OPTaHU3aTOPOB 9KCIIEPUMEH-
Ta, CpearupoBaJjl Ha aTaKy [0 IIOJy4YeHUs TaKOI'0 yBEJIOM-
JIeHWs, aKTUBHUPOBAJ CPEACTBA 3allHUThI CBOETO y3Ja, OT-
clenus, OTKyAa UAET «3apaskeHue». Mbl TOTOBBI K HOT00HO-
ro poja aTakaM, 3aHUMaeMcA UMU CEPbe3HO, 1 ONBIT y HAC
BIIOJIHE JOCTATOYHBIM.

— Bo Bpemena CCCP Gslia yCTaHOBKa Ha TO, 4YTO BbI-
YHMCJIUTENbHbIE KOMIIJIEKCHI AOJIYKHBI ObITh TOJBKO OTE-
9YEeCTBEHHOr'0 npousBoacTBa. IIpocTo B IjeNAX HaIHO-
HaJIbHOM Ge30IacHOCTH. Ay Bac 3[eCh, A CMOTpIO, u HP,
u ATI, u NVIDIA Tesla...

— B Hoa6pe 1953 r. B MHCTUTYTe aTOMHOI 3HEpruu 6blia
BBeJIeHA B IEHICTBHUE U B TE€YEHUE CEMU JIET YCIEITHO dKCILITY-
aTtupoBasiack OBM mnociaenoBarTeabHoOro aevcteua L[OM-1.
CpenHAA CKOPOCTB BBIIIOJTHEHU A OllepaIUi CJIOKEHUA U BBI-
quTaHUA 6bl1a y Hee 495 ortepaniuii B CEKyHY, YMHOMXKEHU A
u geneHusa — 232. B maiuuHe GbLJIO 3a4e¥iCTBOBAHO OKOJIO
1900 paguonamii, noTpebaaBmuX okogo 14 kBT. B maib-
HeMmreMm B KypyaToBCKOM MHCTUTYTE UCIIOJIb30BAIUCh pa3-
JINYHBIE OTE€YEeCTBEHHBIE BBHIYNCIUTEIbHBIE KOMIIJIIEKCHI —
I9M-2, BOCM, CM, EC-3BM, niiaHUpoBaJCsA K YCTAHOBKE
«9naB6pyC».

B mocienHue AecATUIETHUA MBI ObIJIN BBIHYKJEHBI HC-
[0JIBb30BaTh IIPEUMYINECTBEHHO WMIIOPTHYIO TEXHUKY.
Ho cerogusa Bce 6ojiee 3HAYUMYIO POJIb UT'PAIOT U POCCHM-
ckue paspaboryuku. Hampumep, poccuiickas KOMIIAHUSA
«T-nnaTdopMbl» — JIHUAED B JiejIie CTPOUTENIbCTBA CyIIEPKOM-
OBIOTEPOB — celyac 3amyckaeT B KypyaToOBCKOM MHCTUTY-
T€ BBIYHCIUTEJIbHBIN KJIACTEP, 10 KAYECTBY COIOCTABUMBIN
CUIyYIIMMHU 3alaJlHBIMU aHajJoramMu. B cinabo cBA3aHHBIX
KjJacTepax (FpuAa-kKjaacTtepax) obopyloBaHUE Pa3HBIX IIPO-
M3BOAUTEJEH JOCTATOYHO JIETKO CONPATAaeTCs, a B CHUJIBHO
CBA3aHHBIX, KOIJla BCce 00'beINHAETCA BBICOKOCKOPOCTHOM
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CHUCTEMHOH CeTBIO, CyIIeCTBYeT PAJ HIOAHCOB IO CTBIKOB-
Ke obopynoBaHuA. Tem 6osiee UTO CyIEPKOMIIBIOTED, B OTJIH-
Yye OT OOBIYHOTO, TPYAHO MOJEPHU3UPOBATDH U PACIIUPATE.
Ero npocTo MEHAIOT Kamble IATh-IIIeCTh JIET. [[JI 3TOro MbI
co3/laeM IreTepOTreHHbIN KOMIIIEKC U3 Pa3IUYHbBIX KJIacTepOB,
KOTOpPBIE MOT'YT MOJAEPHU3UPOBATHCA 110 CBOUM KU3HEHHBIM
IUKJIAM, IOCKOJIBKY 3aMeHa GOJbIION MAalInHbBI — GOJIbIIA
CJIOKHOCTB KaK JIJIs Hac, TaK U JIJIF II0Jb30BaTe e,

Pasaen kagpos
— A KaK y Bac ¢ kagpaMmu? MoJsogexb 6epere?

— C kasipaMu Bcerja HeJerko, TeM 6oJiee CerojHs, Kor-
Ja Mbl Havald paclIUupATbcA. MbI pecTPyKTypHUpoOBa-
JINCH, BBIACJIUIN JAB€ I'PYIIIbI: CYIEePKOMIIBIOTEPHYIO U 00-
CIYKUBAOINYI0 T'PUA. OTO 0COOEHHO aKTYyaJbHO B CBA3U
c cozganueM ansa BAK nenTpa yposHA Tierl, Tpebyromie-
O IPOMBIIIJIEHHOI'0 06CIy}KUBaHUA. ¥ HAC €CTh CTYAEHTHI
c HBUK-dakynsrera MOTU — 1eBATH YeJI0BEK. DTO OYEHb
BaKHO, BeJ[b MAJIO Y KOTO €CTh CBOU (paKynabTeT. CIOKHOCTH
CYLIECTBYIOT CKOp€e C IT0A60pOM NHKEHEPHOT 0 IIeEpCoHaNA.

— I'me BoOGOIIE TOTOBAT CHNENHAJHUCTOB IO 3THUM Ha-
IpaBJI€eHUAM?

— TaKuX CIIENUaJIuCTOB CETOAHA BhIMycKaeT CyIepKoM-
NBIOTEPHBINM KOHCOPLUYM YHUBepcuTeToB Poccum Bo ria-
Be ¢ MI'Y um. M.B. JlJomoHOCOBa. A 110 pacIipeieJI€eHHBIM BbI-
YUCJIEHUAM, 110 TPUJ-TEXHOJIOTUAM €CTh TOJBKO CIIeIMaIn-
3upoBaHHOE oOy4YeHUe U JOTOTHUTEIbHAA IIEPENOoAr0TOBKA
B OMAU B ly6He. Ho, YecTHO roBops, IIOKa MBI ellle Ha cebe
NPUTOK dTUX CIIEIMAJINCTOB He ollyTuau. He 3abbiBaliTe,
YTO y HAC OJHOBPEMEHHO HAYT JKCILUIyaTalud KOMILJIEK-
ca, ero passuTue u pabora HajJ NpoeKTaMHu. Takoe aKTUB-
HOE pa3BUTHUE, KaKy Hac B «KypuaTHUKe» B TOCJIeJHHUE TOEI,
HE KaK/J0My MUPOBOMY Hay YHOMY LIEHTPY noj cuiay. Harpys-
Ka Ha OJHUX U TeX Ke JIIOJEeN IoJydaeTcsa O4eHb OoJblasd.
ITo-xoporeMy o6CayKUBaHUE JOJKHO OBITh OT/IEIbHO, pas-
BHUTHE — OT/AEJIBHO.

— CKOJIBKO JIET BallleMy IEHTPY ?

— O9TO CMOTpA KaK CYUTATh. BBICOKONIPOM3BOAUTEIb-
HBIMU BBIYUCJIEHUAMHU MBI 3aHUMaeMcd JIET IIeCThb, TPUJ-
TEXHOJOTUAMU — OoJiee AecATH. Y Hac elle paboTaeT oJJUH
u3 nepBbix B CCCP gaTa-11eHTpoB, TaM cTouT 35-Tepadsorc-
HBIH KjaacTep. A HOBBIH LleHTp 06paGoTKU JAaHHBIX U CyIIep-
KOMITbIOTE€PHBIA KOMIIJIEKC MBI 3aIlyCTUJIN COBCEM HEJaBHO.
Bechoit 2011 r. 66110 OTKPBITO ABa 3aja, Ky/Aa JeTOM Ilepe-
Be3JIM TPHUJ. BTopyio odepeap 3amyckaeM B IPOMBIIIJIEH-
HYIO 9KCIlIyaTanuio ceifyac. Eciii y4uThIBaTh, 4YTO MBI TPU
roja HasajJ HauMHAaJU C IIyCTOro MecTa, TO pa3BUTUE UAET
O4YeHb OBICTPO. 3/1eCh Be/Ib OBbLI TOJBKO OETOHHBIN Ky0, cTe-
HBI — ¥ 60JIbIIIe HUYEro. B aTHUX cTeHaxX pacroJosKeHa He BCA
MalllMHa, OHA paclpejiesieHa ropasio mupe. Bee Bxogamue
B HUI] opraHusanuu y4acTBYIOT B npoekTe BAK u BrJrode-
HBI B €JUHYIO T'PUA-UHPPACTPYKTYPY, CO3JaHHYIO [JId aHa-
JI3a ¥ MOJIEIMPOBAHUA JaHHBIX 9KCIIEPUMEHTOB, IIPOBOIH-
mbIX Ha BAK. Bo Bcex ecTh CBOU I'PYIIIbI, COOTBETCTBYIOIIHE
IEHTPbI aHaIU3a JJaHHBIX, ¥ BCE 9TO CBA3aHO TE€JICKOMMYHHU-
KallMOHHOMN U IpU-UHPPACTPYKTYPOU. |

Becedosan Banepuii Hymakos
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ayka BO BCEM MU D€ CETOHA JIOTMYEeCKHU IOOIIIa

K TAKOMY 9TaIly B CBOEM Pa3BUTHUH, KOI/la UCCIIe-

JIOBAHUSA B PA3JIUYHBIX 00/1aCTAX HAYKU U TEXHO-

JIOTUY IproOpeTaroT Bce 6ojee MeKJUCIIUIIIN-
HapHBIM XapaKTep, Iepexo/a Ha Ka4eCTBEHHO HOBBII 3Tall,
CBA3aHHBIM C B3BAMMHOU KOHBepreHnuen. OOmenpuHATHIM
o603HaUYeHHEM TaKHUX IIpPOIEeccoB cTajla ab6bpeBuaTrypa
HBUK (HaHO-, 610-, HHPO-, KOTHO-). TaKoe MpaKTHUYeCKoe
B3aMMOJICHICTBUE OCHOBHBIX HAYYHBIX MEraTPEH/IOB yCIIEII-
Ho ngetT B KypuatoBckom HBMKC-nienTpe. IIpoucxongamiue
ro6asIbHbIE IIPOIECChl 00'bEAUHAIOT OKOHYATEIbHO, Ka3a-
JIock ObI, pa3Apo6IeHHBIN HA U30JIMPOBaHHbIE (hparMeHThI
JaHAmadT HayYHbIX 3HAHUH.

HoOBBIM KOHIENITYaJIbHBIM MOMEHTOM CTAJIO HeJaBHEE J0-
6aBiieHHE K 9TON abbpeBuarype O6ykBbl «C» — cormo-. Bos-
HUKHOBEHHE «COIIMAJBHOTO YeJOBEKa» CBA3AHO C IIOSBJIE-
HHUeM pedIeKCUBHBIX (POPM CO3HAHMUA, T.€. TAKUX AKTOB CO-
3HAHUSA, B KOTOPBIX YE€JIOBEK OOHAPYKMBAET CIIOCOOHOCTH
K caMomnlo3HaHUI0. C Ipyroil CTOPOHBI, CBA3b COIHAIBHOTO
Y KOTHUTHUBHOTI'0 JIOTIOJHAETCA CTOJIb € OU€BUHOU €ro CBH-
3bI0 ¢ MTH(POPMAIIMOHHBIMHU IIPOIleCCAMU, T.€. C IIPOIleCCaMU
KOMMYHUKAIUY, JIEKAIIUMU B OCHOBE PA60THI TI060T0 COITH-
aJIBHOTO OpraHu3Ma.

BaskHEeUII MOMEHT B 9TOM 06J1aCTU MCCJIEJOBAHUM —
pas3BUTHE KOTHUTUBHBIX TEXHOJIOTUH. Peub ujieT 06 MHCTPY-
MeHTaXx, MaTepruajgax U IIpoleaypax, pacuripsaroIiux Kor-
HUTHUBHBIE BO3MOXKHOCTH U T€M CaMbIM YJIyYIIAOIIUX IIPO-
U3BOJAUTEIBHOCTh TPyJa, 00y4yaeMOCTh M CAMOYyBCTBHUE
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ICHO Jzuu*g
0aAMEHMANBLHOZ0 U NPUKIC
NAUHAPHOM 100X00e K usyg

Kq{nopom gce 6osiee 3aMemHyio ﬁd:n
uzpaiom Memoabz u Mdﬁeﬂu ecmecmeeHHbLX HAYK

4JejloBeKa. B paMKaxX KOHBEPreHTHBIX HCCIE0BAHUM TaKue
TEXHOJIOTMH BIIEPBble HAUMHAIOT ONIMPAThCA Ha NEPET0BYIO
HAy4YHYI0 METO0JIOTUIO.

B apcenaje cpeACTB KOTHUTHUBHBIX MCCJIEJOBAHUNA OCO-
GEHHO BaKHYIO POJIb CErOJHA UTPAIOT ABa MeToja. ITepBbIi
Impumiesa K HaM U3 o61acTu MHGOPMATHUKH, CBA3aH C KOM-
NbIOTEPHON 06paboTKOM 60IBIINX MAaCCUBOB BUIEON3006pa-
KEHHUU 1 O3BOJIAET C BBICOKOM CKOPOCTBIO 1 TOYHOCTBIO OT-
clIe:XUBATh ABUMKEHUA Ia3 Habaogarend. Bropoit — aTo
MeTo (PYHKIIMOHAJBHON HEHMpPOBU3yaJH3alllM Ha OCHOBE
a(pderTa MAarHUTHOTO PE€30HAHCA, JOJTUU IyTh PAa3BUTHUA
KOTOPOTO, Ha4aThlii 3HAMEHUTHIMU Ka3aHCKHMMU SKCIIEPH-
MmeHTaMu E.K. 3aBoiCcKOro, 66171 OTMEYEH M03JHEE HECKOJIb-
kuMu Ho6GeJleBCKUMH IPEMUAMU.

ITockosubky Homo sapiens, KaK 1 BCE BBICIIIAE IPAMAThI, —
CYIIECTBO IIPEUMYIIIECTBEHHO 3PUTEIBHOE, C CAMOI0 Hadyajaa
GBIJIO ACHO, YTO HOBAsl TE€XHOJIOTUA J0JKHA ObITh OCHOBaHA
Ha MeToJlaX PErUCcTpauy ABUHKEHUHA I1a3.

Kasxaplit 1eHs MBI coBepriaeM cBoimie 120 TeIC. CAaKKa u-
YeCKUX (T.e. Ype3BBIYANHO GBICTPHIX U CTPOr'O COIJIACOBAH-
HBIX) JBUKEHUU IV1a3, MEHAOIIUX M0J0KEHNEe TOUKU PUK-
canuu. KoHeuno, 1anexko He Bce 9TU U3MEHEHUA CBA3aHBI
CO CABUTaMHU NPOCTPAHCTBEHHOIO0 BHUMaHUA. YacTh ABU-
$KEHUU TIJIa3 BBIIIOJIHSET COBEPIIEHHO Apyrue GyHKIUU —
HaIllpUMeDP, COnualbHbIE.

Oco6eHHO HHTEPECHBI IIePCIEKTUBBbI IIPUMEHEHUA Ta-
KON TEXHOJIOTMM BMECTE€ C HOBBIMHU OIITHUYECKUMU MaTepua-
JlaM{, TAaKMMU KaK OMIMPEKIIMOHAJIbHBIE CTEKJA, KOTOphIE
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KOTHUTUBHBIE HAYKU

MI03BOJIAIOT, C OHOH CTOPOHBI, B PEKHMe PeabHOIO0 BDEMEHH
HaKJAABIBATh Ha PeaJIbHYI0 KaPTUHKY JOIOTHUTEIbHYIO HH-
dopmarmio (PyHKIIHA TaK HA3bIBAEMOM pacIInpeHHON pealb-
HOCTH), C APYI'O¥ — yIIPaBIATh NPeNbABIEHUEM 3TOH NHPOP-
Malluy, paBHO KaK U JPYTMMH IIPOIleCCaMU, ¢ IIOMOIIBIO B30pa.

B cuny He6oIBIION BETUYUHBI (poBea (HACBHIIIEHHOTO pe-
LEeNTOpaMU yIIIyGIeHUd B 3alHEA YaCTH I71a3a B MeCTe, Te
3puUTeJIbHAA OCh IIEPECEKAET CETUYATKY) B KamKIbI MOMEHT
BPEMEHU 3PUTEJIbHOE BOCIPUATHE OIPAHUYEHO 06/1aCThIO,
YIJIOBBIE pa3Mephbl KOTOPOIl IPUMEPHO PaBHBI pa3Mepy HOT-
TA GOJIBIIIOro IaJiblia. Bee ocTaibHOE — pe3yabTaT KOMOHU-
Hanuy HHGOPMaIUH, II0JIyYeHHOH B pe3yJIbTaTe MHOKECTBA
CaKKaJIM4eCKUX JBUKEHUH I1a3. OTU coobpaskeHus I103B0-
JIAIOT B U3BECTHOH CTEIEeHU 3arJIgHyTh B CO3HAHUE APYTO-
ro JeJ0BEeKa.

[IpakTuyeckoe 3HA4Y€HUE Pe3yJbTAaTOB TAKUX HUCCIE0-
BaHUIH TPYJHO IEePEeOoIeHUTh. J[0/IA OMIMNGOYHBIX AUATHO-
30B, HAIIpUMEp, B PaJIMOJIOTUU OCTAeTCA IIPUMEPHO IOCTO-
AHHOU, gocturasa 30%. [IpyuynHa 3akjaro4YaeTcs B CyObeK-
TUBHOCTH IIOCTAHOBKH JJHATHO3a CIEIIHAINCTOM-MEJTUKOM.
JIro6oe cioxHOe n3obpakeHue, pojlb KOTOPOI'O B MEeJIUIIH-
He U APYTHUX 06J1acTAX IOCTOSAHHO PACTET, MOMKET OBITH BOC-
MIPUHATO OTPOMHBIM YHCJIOM CIIOCO60B. IIpMeHeHne MeTOo-
na raHAmMAadTOB BHUMAHUA KaK pa3 U II03BOJIAET PEIIUTh
aTU npobieMbl. FIMesa cTPoro o6bEeKTUBHBIEC JaHHBIEC, MBI
MO¥eM CPaBHUTD Cy6'beKTHBHOE BOCIIPUATHE OJTHOT'O U TOTO
e o6pasa pa3sHbIMU CIEIIUATUCTAMH, YTO IIO3BOJUT UM BbI-
fICHUTHh OCHOBAHUA JJId PA3JIMYHBIX HHTEPIPETAIUI U CO-
BMECTHO IPUHATH IIPABUJIBHOE PEIIICHUE.

Ecnu mbvl 8nadeem 08yms A3blKAMU,
mo cpedHee 8peMsl B03HUKHOBEHUS
HellpodezeHepamu8HbLX 3a60.1e8AHUIL
no3oHezo 8o3pacma, muna 60.1e3Hu
Anbuzeiimepa, coguzaemcst

Ha Yuemolpe-nsamas Jiem.

Kaxcowlil HoBblil 3blK
0ONOJIHUMENbHO pacuiupsiem
KO2HUMUBHDLIL pecypc uenogekd

EcTecTBeHHOHay4YHasA TEXHHKA OTCJIEKHWBAHUA JIUHUU
B30pa UMeeT GOJIbIIT0e KOJTMYEeCTBO KOHKPETHBIX IPaKTHe-
CKUX NPUJIOKEHUN. [IoMUMO yixKe YIIOMAHYTHIX 9TO, B 4YACT-
HOCTH, IIOBBIIIeHHe 6e30I1aCHOCTH JOPOKHOTO JBUKEHU,
korza 3a 500 MHJINCEKYH/ 10 BOBHUKHOBEHM A OITACHOMN CH-
Tyally 110 KapTUHE JABUKEHUU IJIa3 MOMKHO OIIPEJEC/IUTh,
IPOU30MIET JIN aBapU.

C 4yero HayuHaeTCs colualibHOe B 4dejioBeke? C BHUMA-
HUSA K BHUMAHUIO Ipyroro. Peyb UeT o coruaabHOM BHHUMA-
HUU K JIUILY U IJIa3aM JPyroro 4ejJoBeKa, a TaKKe, YTO OUeHb
BaKHO, K 00'b€KTAM COBMECTHOI'O BHUMAHUSA JPYTUX JTIOJEH.
O cnentUYHOCTU ITOrO BUJA BOCIPUATUA TOBOPUT aKT
€ro HapylIeHUd y JoAel, cTpajanIux ayTudMoM. Han6o-
see addeKTUBHAA paHHAA GopMa ero AUAarHOCTUKHU KaK pas
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HauaneHUK Hay4Ho-ucc/s1e008ame/16CKO20 omae/ieHUs HelipOKoz2HU-
MUBHBIX U COUUOYMAHUMAPHBIX HAYK Y/1eH-KoppecnoHOeHm PAH
b.M. Beauukosckuti

M COCTOMT B TOM, UTO IETH C IOJOOHBIMHU HAPYIIIEHUSAMU CMO-
TPAT Ky/la yTOJHO, HO TOJIBKO He B [JIa3a APYTOro YeJIOBeKa.

IIpu HelipopereHepaTHUBHBIX 3a60J1€BaHUAX, TAKUX KaK
Gosie3Hb AnbIreiiMepa HIN ITapKUHCOHHUYECKAd JAEMEH-
U, cHavaJla TepPATCA BhICIINe (POPMBI NAMATH, a IIOTOM
U pa3sHooGpasHble collMaabHble HABBIKU. Bo3HUKaeT Bopoc
0 BO3MOXKHBIX IIYTAX YBEJINYCHUA COLUOKOTHUTUBHOTO pe-
cypca JesioBeka. Upe3BbIYaliHO HHTEPECHOE MK AUCITUILIN-
HapHOE OTKPBITHE COCTOUT B TOM, UTO 0COGE€HHO 3(PPeKTUB-
HBIM GaKTOPOM yBE/IMYEeHUA KOTHUTUBHOTI'O pecypca OKa3bl-
BaeTCA GMIMHIBU3M.

JAunddysHasa TeH3opHAA BU3yaJIU3alUsd AEMOHCTPUPYET
JIydIee pasBUTHE BHYTPHMO3TOBBEIX CBfA3€il y GMIMHIBOB
10 CPABHEHHUIO C MOHOSA3BIYHBIMU HUCIBITYEMBIMHU, BBICOKUHI
YPOBEHb Pa3BUTUA BHYTPUMO3TOBBIX CBA3el. B KoopauHa-
TaX MO3Ta pevb U/IEeT O IPaBbIX JIOOHBIX (MM IpedPOHTATb-
HBIX) 00JIaCTAX KOPHI.

HMHTepecHOo, 4TO, KOI/la BO3HUKAET CUTyallusd KOHTAKTa
I1asa BIJla3a, aKTUBUPYIOTCA UMEHHO 3TH o6jacTu. Tou-
HO TaK e, Korjla B COBEPIIEHO APYTUX 9KCIIEPUMEHTaX MBI
IIPOCHUM HCIIBITYE€MBIX OII€HUTDH, KAKOH CMBICJI JaHHASd UH-
dopManua uMeeT A8 HUX JUYHO, IPEUMYIIECTBEHHO aK-
TUBUPYIOTCSA IpaBble NIpedpoHTalbHbIe 061acTU Kophl. Ha-
KOHEII, UMEHHO 3TH 00/1aCcTU GbIBAIOT U3MEHEHBI Y 60IBHBIX,
CcTpajalolux ayTU3MOM. B ncciegoBaHHAX, TaKUM obpa-
30M, Hab/ogaeTCcsa yAUBUTEIbHOE IIEpeCEUYeHNEe COIMAIIb-
HBIX U KOTHUTUBHBIX IEPEMEHHBIX ¢ PU3NKO-XUMUYECKUMU
U PU3UOJOTUYEeCKUMU IIpolieccaMi. TO OTPOMHBIH, JI0 CUX
0P MaJIOU3yYeHHBIII KOHTUHEHT (pyHAaMeHTaIbHBIX UCCIIe-
JOBaHUH U IPAKTUYECKUX IIPUJIOKEHUH, KOTOPHIE II03BOJIAT
HaM B Oy1yIIIeEM He TOJIBKO YJIYYIIUTh B3aUMOJEHCTBUE C BbI-
COKOTEXHOJIOTUYHBIM OKDPYK€HHEM, HO M 3aMETHO yBeJIH-
YUTb KOTHUTUBHBIN pecypc 4eJIoBeKa. |

Becedosan Banepuili Yymakos
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Koowvt Basunoncxou
Oubuomexu mosaa

O koeHUMuUBHbLX uccaedosarusx 8 Kypuamosckom HEUKC-uenmpe
U 0 COBPEMEHHOI HAYKe 0 MO32e 8 UeJIOM HAM PAccKa3d pyKogooumeJsb
omoesieHUs HellpoPu3U0I02UU U KOZHUMUBHbLX Hayk HUI]
«Kypuamoasckuil uncmumyms» uneH-koppechoHoenm PAH u PAMH
Koncmanmux AHOXUH

Mo3HaTb CBOI MO3r

EcTb Be Kiaro4YeBble IPOOJIEeMbl HAyKH, IIPOPBIB B KOTOPBIX
MOKHO OKUAATh B Oinmskaimue 20 jeT: ctpoeHue Beenen-
HON U GMOJIOTMYECKUEe OCHOBBI CO3HAHUSA. B mIepBoM BOIIpoO-
ce y:xe cymiecTByeT paboyasa Teopus — CTaHgapTHas MO-
Jenb. B uceciefoBaHUAX MO3ra BCe ropaszio ciaoxHee. Moar
Pas3HBIX BUJOB JKUBOTHBIX C COBEPIIIEHHO PA3HBIM CTPOEHH-
€M CIIOCOOEH K CXOJTHOUM KOTHUTHUBHOM AeATeIbHOCTH. [103-
ToMy Heo6xoauMa (yHAaMeHTaabHasd, KeJaTeJIbHO MaTe-
MaTH4YeCKasd TeOPUA CO3HAHUSA AJI PA3HBIX MaTepUaIbHBIX
HOCHUTeJIeH, BIUIOTH JI0 UCKYCCTBEHHBIX. OHAKO MaTeMaTUK
iy GU3NK-TEOPETUK He 3HAET TeX (PaKTOB, KOTOPHIE JIOJIK-
HBI COCTaBUTh QYHAAMEHT TAKOW TEOPUH, a paboTaIoN Ui

112

C MoJJ0OHBIMU (paKTaMHU KJIETOYHBIA HEWpoOHOJIOr He MO-
JKeT OBITH 9KCIIEPTOM B 0061aCTH aHAJIUTHUYECKON (PUIOCO-
¢uu cosnanusd. [lonydaercs, YTo NpobaeMa IPUHALIECHKUT
BCEM 9TUM U MHOTUM JPYTUM JUCHUIIIAHAM, HO HU OJHOU
U3 HUX B OTAEIBHOCTH, T.€. CYUTAETCA MEKIUCIIUILINHAD-
Holt. KypuaToBckuiit HBUKC-11eHTp 6BL1 3alyMaH U CO3JaH
M.B. KoBab4yKoM /I8 PELIeHUsI UMEHHO TaKOro pojia KOH-
BEPreHTHBIX IIpo6JeM, UMeIoIuX GyHJaMeHTaabHoe 3Ha-
YeHue JJ18 HayKU U TeXHOJOTruM Gyayiiero. [Ipo6iema Mo3-
ra v CO3HAHUSA BasKHa B 9TOM CMBICJIE II0 TPEM IIPUYUHAM.
IlepBas — 6uoMegUIIMHCKAsA. MBI HaJleeMCS XOTh B KAKOU-
TO CTENEeHU O6JIerdyuTh T€ CTPaJaHUsA, KOTOPble IPUHOCAT
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4gejioBeyecTBy 3abojieBaHUA Moara. boJjiee IOJOBUHBI Ha-
CIe/ICTBEHHBIX O0ojIe3He! CBA3aHBI C HAPYIMIEHUAMHU QYHK-
nuii moara. Kpome Toro, yejaoBe4ecTBO ABUKETCA B HAIIpaB-
JIEHUU IIOCTEIIEHHOr0 CTapeHus, U IpobeMa HelpojiereHe-
PaTUBHBIX HApyIIEHU!, BO3PACTHBIX PACCTPOMCTB ITaMATHU
Y MHTEJJIEKTa CTAHOBUTCA Bce ocTpee. JIloOble cBeleHUA
0 TOM, KaK MO3T OCYIIE€CTBJIAET CBOM KOTHUTUBHBIE (PYHK-
MU U 4YTO pasjaKuBaeTCsa B HEM NPU CTAPEHUU, UMEIOT
OTPOMHO€E 3HAYEHUE /1J151 MUJIJIMOHOB JIIOJIEN.

BTtopasa ctopoHa — TexHoJsiorundeckas. CerogHsa MO3T —
caMo€e COBEPIIIEHHOE BBIUMCIUTEIbHOE yCTPOHCTBO. Jlyumnue
M3 CYIIEeCTBYIOIINX KOMIIBIOTEPOB OTCTAIOT OT HETO II0 3-
(GEKTUBHOCTHU HA IIECTh-AE€BATh NOPAAKOB. Ham mosr cno-
co6eH K IoTpscaroie 6bICTPOMY IIOMCKY B OTPOMHBIX Mac-
cUBax JAaHHBIX, pAaCIIO3HABAHUIO U paboTe B «3aIIyMJICHHOMW»
cpejie, MAaCCUBHBIM NapaJlIeJbHBIM BBIYUCIEHUAM, IINPO-
4JalileMy accollMaTUBHOMY 06y Ye€HHUIO, KaTeropusaiuu, ab-
CTPaKUMAM, SMOIMAM U YyBCTBaM, 3aTpadyuBas Ha BCE 9TO
okoJio 30 BT. [laxe MaJiasg TOJIHUKA TOTO, YTO OH JejlaeT, BO-
NJIOIIeHHAs B TEXHOJIOTUHU, cloco6Ha TpaHc(opMUpoOBaTh
061IECTBO, IPOMBIIIJIEHHOCTD, dKOHOMUKY U 3KU3Hb KA 0-
T'o 4YeJI0BeKa.

TpeTba cTopoHa caMad BaskHasd. Mdydas, Kak, II0 cJIoBaM
N.II. IlaByIOBa, «MaTepUs MO3Ta IPOU3BOAUT CyO'BEKTUBHOE
ABJIEHNE», MBI CTPEMHUMCHA IIOHATH, KTO MBI TaKHe, OTKyJa
MNPUILIA, KAK yCTPOEHO HAIlle «sD.

BaBu/1oHcKkasa 6ubanoTeka

B omHOM u3 He6GOJNBIINX pacCKas3oB bopxeca TIOBOPUT-
ca 06 orpoMHOY BaBUJIOHCKOUM GUOJIMOTEKe, aBTOP HA3BI-
BaeT ee TaKike BceseHHOMH, cocTosmei n3 6eCInCIeHHOr 0O
MHOMKeCTBa KOMHAT, 3allOJIHEHHBIX ITKadaMu ¢ KHUTaMH,
B KQKJIOM U3 KOTOPBIX 410 cTpaHMI], Ha KAMK/JI0U CTPAHUILE
40 ctpouek u3 80 6ykB, a 00IIee YUCJIO 3HAKOB JJIS IUCh-
Ma paBHO 25. Bo Bcell 6ub6auoTeke HET ABYX OJMHAKOBBIX
kHUT. CaM aBTOP YTBEPKJAET, YTO 6HUOIHOoTEeKa becrpe/ieb-
Ha. OHTY3UAaCThl BEIYUCIEHUH OJCYUTAIN, YTO €€ pasMe-
pPBI IpeBoCXOAAT 06'beM BUAUMOI BceleHHOU HpUMeEpHO
B 106138 pas. f nymaro, Metadopa 6UOIHOTEKN CKPBIBAET
3a coboii BceneHHYI0 COCTOAHUM HAIIIET'0 CO3HAHU A, IIOJTHOE
co6paHUe BCeX BO3MOKHBIX IIPOU3BEJAEHUI HAIlero Mo3ra.
A TO, KAKMMH KOJaMH 3aIIMCAHO COAEpIKaAHUEe dTUX KHUI»
B CeTAX HEPBHBIX KJIETOK, U COCTABJIAET OCHOBHYIO ITpobJIe-
My JJIA COBPEMEHHBIX HcclefoBaTenleld Mo3ra. Mel 3HaeM
TOJIBKO HaYaJIbHbIE YCJIOBUS 9TOT0 KoJa: HAIll MO3T COJep-
JKUT NPUMepHO 86 MJIpJ] HEPBHBIX KJIETOK, KaMK/Jasd MOMKET
UMETD 10 10 ThIC. KOHTAKTOB C IPYTUMHU KJIETKAMM, KOJTAYe-
CTBO CBfI3€U B TAKOM CETU UCUYUCIAETCA COTHAMU TPUILIU-
oHOB. KoJImyecTBO BO3MOKHBIX KOMOMHAIIUI AKTUBHOCTH,
KOTOPYIO MOKET 'eHEpUPOBATh TaKasA TUTAaHTCKAA CETh, HC-
qucasgeTcd qUudpaMy, IPeBbIIAIUMU YHCJIO0 dJIeMeHTap-
HBIX YaCTHI] B U3BECTHOU BcenenHoli. [1e-To B aKTUBHOCTH
3TOU TMIEPCEeTH U CKPBIT TOT CAMbIF KOMOMHATOPHBIN KO/,
KOTOPBINA MBI UIIEM.

CerofHsa MBI UMe€M TOJIBKO OJTHY JIeICTBUTEIbHO MaTeMa-
TUYECKYI0 TEOPHUIO JUIS pacyeTOB CO3HAHUSA, TAK Ha3bIBae-
MYyI0O TE€OPUIO MHTErpUpPOBAHHON MHPoOpManuu, pa3pabo-
TaHHYI0 HEHPOOH0JIOroM N3 BHCKOHCMHCKOr0 YyHUBEpCUTETA
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B Majgucone Jxxynuo TonoHnu. CyThb ee 3aKJI04aeTCA B TOM,
4TO CO3HAHUE B CETH — 3T0 HHPOpMaNUsdA, KOTopasd BO3HHU-
KaeT cBepX MH(pOpPMaIUU, COAEp:KAIIecAa B U30JIUPOBAH-
HBIX B3aUMOJEHCTBUAX €€ JacTel — JII0OBbIX €€ 3JIEMEHTOB,
IpyNIl ¥ KOMILJIEKCOB. [109TOMy KOpa TOJIOBHOTO MO3ra, I/ie
BC€ OYEHb CUJIbHO IIepenjIeTeHo, TaK Hy KHa I HaIllero co-
3HAHUA, C HEW cBA3aHBI BBICHINE (PYHKIIMM MO3ra, a MO3-
#KEYOK, I'/lc HEPBHBIX KJIETOK B HECKOJIBKO pa3 GoJIbIIle, YeM
B KOp€, HO OHU paboTaloT BPO3b, HE CBA3aHHBIMHU JPYT C IPY-
TOM MOAYJIAMU, He UMeeT JIJI1 CO3HAHUA 0cO60r0o 3HAYEeHU .
IIpy NOBpEXACHUAX MO3KEUKA HACTYIIAIOT HAPYIEHUA MO-
TOPHUEKH, ABMKEHHUN, HO CO3HAHUE IIOYTH HE CTPaJaeT.

9Ta TeopHusd I03BOJIAET CPABHUTD NMOTEHIIUAJIBHBIN yPO-
BE€Hb CO3HAHMA Y TI060I CHUCTEMBI: B3POCJIOTO YeJIOBEeKa,
MJIaZieH1ia, cobaku, yepBs, po6ora. Camas npocTas MOAEb-
Had CHCTeMa, KOTOPYIO CETOAHSA HCCIEAYIOT yIeHbIe B Hell-
poHayKaxX, — HepBHasg CHCTe€Ma MUJUIMMETPOBOTO UYepBA
(mouBeHHOU HemaToAbl) — MMeeT Bcero 302 HelipoHa. Bee
9TU HEHPOHBI U3BECTHHI, U paciudpoBaHa BCsA CETh CBA3EH
Mexay HUMHU. OHa COAEPIKUT OKOJIO 6 ThIC. KOHTAKTOB. [
TOr0 YTOOBI PACCYHUTATDH IIOTEHIIUAIBHBINA YPOBEHb CO3HA-
HUS HEMATO/BI, I10JIb3yACh BO3MOKHOCTAMU COBPEMEHHOI'0
KOMITbIOTEpa, oTpebyeTcs npubausutesbHo 107° ret. TakoB
00'bEM CJIOKHOCTH, KOTOPBIH MBI IMEEM, KOIJla o6paliaemMcs
K HaIlleMy MO3T'Y U €I'0 CTeIIeHAM CBOGO/IBI.

OJHAKO MOXKHO PeIyIIUPOBATh CJOKHOCTD 3aJa4HU C IIOMO-
IIBIO TEOPUHU MO3Ta, C/IeJIaB IIPU 3TOM CyO'beKTUBHBIH OIIBIT
JIOCTYIHBIM He TOJIBKO JJI MAaTeMaTUYECKUX, HO U JIJI 9KC-
IepuMeHTaIbHBIX UCCJIe/JOBAHUM.

CoumanbHble ceTU Mo3ra

MBI y#€e TOBOPUJIM, YTO MO3T MOKHO pacCMaTpUBaTh KaK I'U-
TFaHTCKYIO0 HEHPOHHYIO C€Th, — 9TO IIePBBIN IPUHIINI HAIIIe-
ro rnogxoa. Mceiienys Mo3r Kak CeTh, MBI, C OJHOM CTOPOHBI,
HpUMeHseM K HEMY BCe COBpeMEHHBIEe MeTO/bI 9KCIIe pUMEH-
TaJbHOW HEWPOHAYKH, a C JPYyrol — JBUKEMCH B CTOPOHY
TEOPUU MO3ra U CO3HAHUS.

OTaeneHue HeMPodU3NOJIOrUU U KOTHUTUBHBIX HayK Kyp-
gyaToBckoro HBHMKC-nienTpa 6b110 3agymano M.B. KoBanb-
YyKOM KaK pa3s JJIf TOro, 4To6bl pacmudpoBbIBATh KOABI
HEHUPOHHBIX ceTel Mo3ra. IToaTomy nepBas ero 3ajada —
paspaboTaTh HOBbIE 9KCIIEPUMEHTAIbHBIE IIOJIXO/bI, II03BO-
JIAIONHE YBUAETh MO3T KaK CeTh, 9KCTparupoBaTh QyHIa-
MeHTaJbHbIe IPUHIIUIEI ee PaboThl, TOHATH MEXaHU3MEI ee
«(10JIOMOK» KaK HapyllleHHe paGoThl CETH.

B sTHUX HcclleIoOBAaHUAX MBI OIMpaeMcs Ha OTPOMHBIN
OIIBIT KOTHUTUBHOM HelipoHayku B Poccuu. B uncie nmuonep-
CKHUX paboT POCCUMCKUX YIEHBIX — U TeOpUA (PYHKI[MOHAIb-
HBIX CUCTEM, KOTOPOH MBI II0JIb3yeMCA B KQUueCTBE BTOPOro
IIpUHIUIA B Halllel pabore.

IIpencraBbTe cebe GONBIIYIO CTPAaHy C MHOTOMUMJIJIMOH-
HBIM HacejeHHeM. HaIr Mo3r oTYacTH HOXO0MK Ha TaKOoe I'o-
CyZapcTBO. Y HETO €CTh CBOU PECITyOINKN, paliOHBI, Mera-
IIOJIMCBI, I/l COCPEIOTOYEHBI IeCATKU MUJIJIMOHOB HEPBHBIX
KJIETOK. Bcs 9Ta rUraHTCKas coluaJbHas CUCTEeMa OXBade-
Ha pacnpe/ieIeHHBIMU CeTAMHU — TPAHCHOPTHBIMHU, GUHAH-
COBBIMH, IPOMBIIIIEHHBIMY, BOEHHBIMU, KOMMYHUKAIIU-
OHHBIMHU U T.JI., BIUIOTh /10 KpUMUHAJIbHBIX. Kamgasa u3 Hux
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r106aJIbHO OXBATHIBAET BECh MO3T — BCIO CTPaHYy, HO B KaK-
JIOM K3 FOpPOJIOB M YYACTKOB OHA IIpeJicTaBJIeHA JIUIIb He-
CKOJIbBKUMU dJIEMEHTAMU — HEPBHBIMHU KJIETKAMU, CBOUMU
areHTaMu. Kak/ada ceTh pelraeT CBOIO 3a/1a49y — BCE ee pac-
CBIITAHHBIE 10 CTPAHEe YYACTHUKY, BOBMOXKHO, HUYETO U He
3HAIOT APYT O ApyTe, HO 06'b€IMHEHBI OJHOM Ilesblo. Takad
pacupejesieHHAs CETh 2JIEMEHTOB, pa60oTAIOIINX COBMECTHO
JI161 TOCTURKEHUA O0IIeTo pe3yJibTaTa, U eCTh QyHKIIMOHAIb-
Hasd cucTeMa. OTUX ceTel B Halllell HEPBHOM CUCTEMe OTPOM-
HOE KOJIMYECTBO, KOI/Ia-TO OHU CISAT, KOI/Ia-TO — IIPOChINa-
IOTCH, ¥ B OTOT MOMEHT y YeJIOBEKa BO3HUKAIOT Te UJIN NHbIE
OIIyIeHus, 06pasbl, MBICJIH, JEHCTBUA, HOCTYIIKH.

B oTHOIIIEHUH K KogaM BaBUJIOHCKON OGUOJIMOTEKU MO3Ta
Teopus PYHKIIMOHAIBHBIX CHCTEM F'OBOPHUT, YTO UMEHHO Ta-
KHe pacCesHHBbIE CETU U COCTABJAIOT IIPOU3BEJCHUS 9TOU
6ubIroTeKn. MIX TEKCTHI HE 3allMCaHbl B OTAEJbHBIX KHU-
rax, 9To UMEHHO pacIIpeieJICHHBIA KO/, T/Ie OT/IeJIbHbIE Oy K-
BBI U CJIOBA B3ATHI U3 MUJIJIMOHOB KHUT I10 BCEW GUOIMOTE-
Ke. ToJIbKO BBICBETUBIIINCH BMECTE B 9THUX KHUTaX B KAKOM-
TO MOMEHT, OHM COCTABJISIIOT HEKOE €IMHOE OCMBICIEHHOE
IpoUu3BeJeHUE.

PagukanbHasa peayKLUsA C/I0)KHOCTH
MsI paszobpaiu ABa pyHAaMEHTAIbHBIX IIPUHIIUIIA OPTaHU-
3aIlM{ KOTHUTUBHBIX CETel MO3ra: JIIOGOH MO3Tr MOKeT ObITh
OIlMCaH B BUJIE INI00AJIbHOM HETPOHHOU CeTH, U KOAUPOBaHUE
KOTHUTHUBHOM MH(GOPMAIIUU B Hell OCyIIIeCTBIISAETCSA pacipe-
JIeJIEHHBIM, PEIAIUOHHBIM KofoM. OHAKO MBI HE PEeIlnIn
TJIaBHOM NPo6JIeMbl — OTPOMHOM CJIOKHOCTHU, HEBOOOpa3u-
MOTr'0 YHcJIa cTeneHel cBo6oabl B TaKoM ceTH. TpeTuil npuH-
IUII HAIIero MoXo0/ia HAIpaBJIeH Ha PaJUKAIbHYIO PeyK-
LU0 9TOU clo:kHOCTU. OH CBA3aH ¢ MEXaHU3MaMU IaMATH.
HccnenoBaHUA IIOKA3bIBAIOT, YTO OAMHOYHBIN «Kajp» Ha-
IIEero CO3HAHMSA, CBOETO POJia «CTOAYAA BOJHA» U3 CLEIJICH-
HOM aKTHUBHOCTU paclpefeeHHBbIX II0 MO3Ty HEMPOHOB,

Bg00ds 8 M032 ONmuyeckue 80/10KHd, MOWHO HANPAB/IEHHO
yNnpas/isme HepBHbLIMU K1eMKAMu KozHUMuUBHoU cemu
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IIPOAOJIIKAETCA JOMU CeKyHAbl. CpeaHsAas IIPOJOIKUTENb-
HOCTB JKU3HU YesioBeka — 70 JIeT, TO eCTh OKOJIO 2,2 MJIP/JL CeK.
OKO0JIO TpeTU BpeMeH! MbI TPATHUM Ha COH, TaK YTO B KOHTAK-
Te C BHEIIITHUM MHUPOM MBI HAXOAUMCS MeHee 1,5 MJIpJ CeK.
3a3T0 BpeMs Mbl HCIIBITBIBAEM HECKOJIbKO MUJIJIUAPIOB CO-
CTOAHUU CO3HAHUA. DTO, KOHEYHO, MHOI'0, HO YK€ COBCEM
He Te acCTpOHOMHYecKre IUQpbI, KOTOPBIE JaeT pacCMoTpe-
HUe BCeX ITOTEHI[UATbHBIX CTeIIeHEeH CBOGObI MO3Ta.

OnHAKO peaIbHYIO PeAYKIIUIO YKcia cTerneHel cBo6oibl Ba-
BHJIOHCKOM GHOJIMOTEKH MO3Ta OCYIIIeCTBIAET IaMATh. Bojib-
IIIMHCTBO «KaJIPOB CO3HAHUA» HE 3aIIMChIBAIOTCSA B JIOJITOBpe-
MEHHYIO [TaMATb, He OCTABJIAIOT CJIEJIOB Ha IOJKaX OUbIINo-
TEKHU HaIllero Mo3ra. OIIN30/5bl e, KOTOPbIe IIoNalaoT TyAa,
CrpyIIIMPOBAHBI B CMBICJIOBBIE CEIMEHTBI, UTO €Ille CUJIbHEee
KOMIIPECCHPYeT 3aIllKCh. B uTore Halra maMaTh 3a BCIO JKU3Hb,
[I0-BUJMMOMY, HAKAIUIMBAET CyIIECTBEHHO MEHbIIIe MUJIJIH-
ap/ia Ipou3BeeHU, BO3MOMKHO, He O0JIbIIIe, YeM YHCJIO KHUT
B BpuTaHCckoil 6UOIMOTEKe. A MO3T MBIIIY, UMEIOIIE OKO-
J1I0 70 MUTH HEPBHBIX KJIETOK U XKHUBYIIel He 6ojiee Tpex JIeT,
TO eCTb 0K0JI0 90 MJIH CeK, BPSAJ JIU COEPKUT 6ojiee MUILINO-
Ha IIpon3BeJeHNH. [IpoJ0JKUTEILHOCTD JKU3HU YepBsI HeMa-
TOJBI — JBE-TPU HEJIEJIH, T.€. OKOJIO 1,5 MJIH ceK. ITO yiKe Te
006'bEMBI, C KOTOPBIMH BIIOJIHE MOY¥KHO paboTaTh He TOJIBKO Te-
OpPEeTHUYECKHU, HO U 9KCIIEPUMEHTAIbHO.

Kaaasa pacrpe/esieHHAs 110 MO3TY CeTh HEHPOHOB, CIie-
MJIE€HHBIX €JUHBIM KOTHUTHUBHBIM ONBITOM, OHO COZEpIKa-
mieecs B IaMATH (IPOU3BeJieHNe» HAIIlero Mo3ra — 9TO0 OJJUH
€ro KOTHUTHUBHBIH 2J1eMeHT. MBI OyZileM Ha3bIBaTh TAKHUeE dJIe-
MEHTBI KOTaMH. B COBOKYIIHOCTH OHU 0Gpa3yIOT CHUCTEMY
OITbITa KOHKPETHOI'O OPraHN3Ma — €ro KOTHUTOM. DTUM Tep-
MUHOM MBI GyJieM 0603Ha4aTh 0coOyI0 CeTh U3 TECHO Iepe-
MJIEeTEeHHBIX U B3AUMOJIEHCTBYOIUX APYT C APYroM KOTHHU-
TUBHBIX HEHPOHHBIX CETEH.

MBI pok/aeMcsl C pyAUMEHTAPHBIM KOTHUTOMOM, COJlepP-
JKAIIM OYeHb HeOOJIBIION perepTyap BUAOBBIX QYHKIIHO-
HaJIbHBIX cucTeM. Ho ¢ IIepBBIX ke MUHYT KU3HU OH HAYH-
HaeT o6pacTaTb CEeThI0 HOBBIX, OTJIHYAIOIINXCH Y KAMKIOT0
13 HAC KOTHUTUBHBIX 2JIeMeHTOB. C BO3pacTOM OH HAaYUHAET
IepeKPHIBATHCA IIPOIECCAMU CTapeHUsA KOTHUTOMAa — pac-
naja KoroB, 0CJIaGJeHUs U ITIOTEePU CBA3EU MeK /1y HUMU.

KoHIennusa KOrHUTOMAa II03BOJISAET BBIIBUTH KJIIOUEBbIE
CBOMCTBA €CTECTBEHHBIX HEPBHBIX CETel, BaKHbIE JIJIS CO3-
NaHUs UCKYCCTBEHHBIX KOTHUTHUBHBIX ceTel. AKTUBANN,
HaIpUMep, OTAEJBbHBIX Y3JI0B B €CTECTBEHHOM KOTHUTOME
3a cYeT IIepeKpelUBaHUA HEPBHBIX YYaCTHUKOB B 9THUX KOT-
HUTWBHBIX CETAX CIIOCOOHA BBITAHYTH 3a COG0M M3 NaMATH
MHOT'UE JIpyTHe KOrU. ITO 00'bACHSAET, IoYeMy MO3T ob1aja-
€T TaKOU IoTpscalollell aBToacCOIUaTUBHOCTBIO.

/1oBLbl HEMPOHHBIX ceTel

CerojHd Jy4nive u3 ToMmorpaduIecKux MeTOI0B CKaHUPO-
BaHUSA MO3ra 4eJIOBeKa NMEIOT pa3pelleHne OK0JIo Kyboude-
CKoro MuwurnMeTpa. B 1 ky6. MM KOPBI TOJIOBHOT'O MO3ra MO-
KeT ObIThb A0 80 ThIC. KJI€TOK. JTO GOJBIION Iopoj, a BO3-
MOIKHO, U HECKOJIBKO MaJIBIX TOPO/IOB. M TaM Hac HHTepecyeT
JIAIIB OJVH JKUTeIb-HEUPOH, a BCe OCTAJIbHBIE Oy 1y T (POHOM.
[Mob3ysACh TPAJUIMOHHBIMH METOJaMU CKAaHUPOBAHUS
MO3ra, MBI IIOJIyYUM KapTy o4aros, rae 6yJeT BHJHO, YTO
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B TAKUX-TO palfoHax ceidyac aKTUBHOCTD 6OJIbIIIE, B APYTUX
MeHbIIle. PACKDBITB 3Ty CETh, IOHATb UCTUHHBIE IPUHITUIIBI
ee paboThl, AEKOAMPOBATH €€ 110 TAKUM «T€IIJIOBBIM KapTaM»
He [ToJIydyUTCcA. 3HAYUT, HAaM HYKHO BUJIETh C€Th HE C MUJI-
JIMMETPOBBIM, a C KJI€TOYHBIM paspemeHueM. OAUH TaKoi
MeTOJ MBI HAaIIIM B KoHIle 1980-X rT. B HEPBHBIX KJIE€TKAaX
paboTaroT AJA 3alIMCU HOBOM MH(MOPMAIlUU YHUKAJIbHbBIE
reHsbl. J[JIss TOro 4To6bl MBIC/Ib MU COOBITHE 3adUKECHpOBa-
JINCh B IAaMATU HAJ0Jr0, HEPBHBIE KIETKHU JOJMKHBI BKJIIO-
4YUTBb CBOM reHeTUYEeCKUH alllapaT U CHHTEe3UPOBaTh HOBBIE
6enku. Korga Bel BUAUTE, y3HAETE UTO-TO HOBOE, B MUJIJIMO-
HaX HEMPOHOB BAIllero MO3ra IIPOUCXOAAT BCIBIIIKYU aKTH-
Banuu resoma. Ho kakue reHbl HQUMHAIOT paboTaTh B HEPB-
HBIX KJIeTKaX JIJI TOT0, YTOOBI 3alIOMHHUTH HOBYIO MHpOpMa-
I[UI0, He OBIJIO U3BECTHO.

Hawm c konneramMu u3 HCTUTYTOB MOJIEKYJISIPHONM GHOJIO-
TUM 1 MOJIEKYJISIDHOM T€HEeTUKHU yAaloch UX HalTu. ['eHHI,
KOTOpBbI€ MBI HAIILIX, B YACTHOCTU T'eH C:f0S, COCTaBJIAIOT
cBoeoOpasHoe «OyTBHIJIOUHOE TOPJIBIIIKO» B CJIOKHEHIIINX
MOJIEKYJIIDHBIX CETAX M KacKaJax BHYTpHU KJjeTKu. Cursa-
JIBI, KOTOPBbIE IPUXOJAT K KJIeTKe U KOTOphIe eif Heo6Xoau-
MO 3alIOMHUTB, YHUKAJIbHBI I KamJJOU KIeTKH, CIEKTP UX
o4eHb BeJHK. Ho gajblle oHU Bce CXOAATCA Ha A[pe KIeT-
KM, U ecJIi TpebyeTcs BBIIOJHUTH CUTHAJ «3allOMHU CeH-
4gacl», To BKJII0YaeTCcsA OYeHb OTPAaHMYEHHOE YMCJIO T'€HOB,
Ha3BaHHBIX HEME/JIECHHBIMU PaHHUMU reHaMu. Korjia Heps-
Had KJIETKA 3allOMHHAET YTO-TO, OHA I0/’KHA aKTUBHUPOBAaTh
OIH U3 9TUX T'€HOB. OTO Y3K0€ IOPJBIIIKO, KOTOPOE «3acBe-
TUTCS» U IIOKAXKET, YTO KJIETKA «BKJIIOUMJIA TaMATb. Takum
06pa3oM HapsALy ¢ paciIi@POBKON FeHETUYECKOT0 MEXaHMU3-
Ma IaMATU KJIeTKHA MBI IOJIYYUIN YHUKAJIBHBIM UHCTPY-
MEHT 11 BBIABIeHUA GYHKIINOHAIBHBIX CUCTEM, 06pa3yIo-
IIUXCH 10 BCEMY MO3TY.

B3/ambiBaHMe KOAOB MO3ra ¢ NOMOLLbIO GOTOHOB

9TU HOBBIE MIOJXO/bI CTAIM BO3MOKHEI INIIL B KypyaToBckoM
HBUMKC-1ieHTpe 1 OTpaMKaoT €ro UACOoJI0TuI0 KOHBEPreHIIUHI
Pa3HBIX AUCIUILINH JUUIS PelIeHUA eAuHON 3ajayu. Hampu-
Mep, UCIIOIb3yeMBbIe B 3TUX HUCCJIEJOBAHUAX METObI HeIpodo-
TOHUKU U HEHPOONITOT€HETUKHU TPEOYIOT COeAUHEHUA HOBEM-
IIUX JOCTUKEHUH B 06JacTU aHaIM3a IOBEJeHUsA U obyue-
HUSA, HEHPO(PU3NOJIOTUHY, MOJIEKYISAPHON GHOJIOIMHU U TeHHOMU
WHKEHEPUH, Ja3epHONU (PU3UKMN U BOJOKOHHO-OITHUYECKUX
TexHoyloruii. KpoMme Toro, Mbl B3aUMOJEHCTBYEM CO CIIeIa-
muctamu HBEUMKC-nieHTpa B 06s1acTH HAHOTEXHOJIOTUN U Ma-
TepHaJIoOBeICHUA JI CO3JJaHUA HOBBIX CECHCOPOB HEIPOHHOM
AKTHUBHOCTH, CO CIIeIIUaINCTAaMU B 06JIacTH AAepHO-(pU3nge-
CKHMX METO/IOB JJI1 TOMOrpaduu CTPYKTYPHI U CBA3€H MO3ra,
C IICMXO0JIOTaMH, U3y YaloIUMUA KOTHUTUBHEIE QYHKIMHU Y Ye-
JIOBEKA, CO cHelMaIucTaMi B o6acTu MHQOPMaIIMOHHBIX
TEXHOJIOTUH — C IIeJIbI0 BU3yaIU3alliy U aHAIU3a KOTHUTHUB-
HBIX HEHPOHHBIX CETeH Mo3ra, ¢ MaTeMaTHKaMU — C IIeJIbI0
UX MOJIEJINPOBAHUSA, B OTHOM U3 3TUX KOHBEPI'€HTHBIX IO/ -
XOJIOB MBI MCIIOJIb3yeM T'€HEeTHYEeCKH MOAUQPUIIMPOBAHHBIX
MBIIIIeHi, B TeHOM KOTOPBIX BCTPOEH CIIeUAIbHBIN PeropTep-
HBIN KOHCTPYKT, MHMKATOpP 00y4eHus HepoHa. ITO UCKYyC-
CTBEHHAas TeHeTUYeCKas KacceTa, I7le B Hayaje CTOUT pPery-
JIATOPHBIN YYaCTOK, BEIPE3aHHBIN U3 T'eHa C-f0S, KOTOPBIN MBI
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leHemuyecku MOOUPUYUPOBAHHbIE MbIUWU, 8 2EHOM KOMOPbIX
8CMPOEH cneyuad/abHbll penopmepHbili KOHCMpPyKmM

UJEHTU(PUIIMPOBAIN KaK aKTUBUPYIOIIUN B KJIE€TKE CUTHA
3anoMuHaHuA. Korja B A1po KJIETKU IOCTyHAeT CUTHAJI «3a-
noMHU!», OHA BKJII0O4YaeT paboTy aToro reHa. /lajee B 9Toi Kac-
ceTe CTOMUT I'eH 3ejieHoro diryopeceHTHoro 6enka. Korga ator
6€JIOK CUHTEe3UPyeTCSA, MBI MOKEM YBUIETh BCE TAKUe HEU-
POHBI KaK 3aropaHie OTAEIbHBIX JIEKTPUYECKUX JIaMIIOUEK
B OIPOMHOI CE€THU I10 BCEM «cTpaHe».

B IByX Apyrux crnoco6ax BbIIABIUBAHUS KOTHUTUBHBIX
ceTel PeryJATOPHBIN yYaCcTOK reHa c-fos BKIO4YaeT paboTy
JAPYTUX reHEeTUYEeCKUX 2JIEMEHTOB. B IepBoM M3 HUX I'eH pe-
IerTopa, pearupyIroliero Ha XUMUYeCKue CUTrHaJIbl, HAllpHU-
Mep AudTepuiHOro ToKCcHHA. IIpn aKTUBAaIUU KOTHUTUB-
HOI CE€TH BO BCeX KJIETKaX, KOTOPbIE€ B HE€ BXOAAT, U TOJIBKO
B HUX IOSAABJISIETCSA 9TOT pelenTop. IIpu BBEJIEHUH B opra-
HU3M JUTEPUITHOTO TOKCUHA, KOTOPBIN caM IIo cebe 6e3-
Bpe/ieH, OH YObeT TOJIBKO KJIETKHU C ero PerernTopoM, YHUY-
TO¥HUB TEM CaMBbIM BCIO KOTHUTHUBHYIO CETb II€JIHKOM,
HO He TPOHYB HEIIPUYACTHBIX K Hell cocefiel.

MBI MO:keM H30upaTelbHO CTHUMYJIUPOBATh KOTHUTHUB-
HbIe HEHPOHHBIE CETH ONTUYECKUMHU MeToAaMu. I 9To-
T'0 IOJ] PETYJIATOPHBIN YYaCTOK HAIIIETO I'eHa — KPIOYKa JIIA
KOTI'OB MOXKHO IOACTPauBaTh T'€HBI, KOJUPYIOIIUE PELenTo-
PEL, JieJaoIye KJIETKY Yy BCTBUTEJIBHOU K OTOHAM, K OCBe-
meHno. Kamaplil pas, korja Ha TaKol HEHPOH najiaeT CBET
OIIpe/ieJIEHHOU JJINHBI BOJIHEI, 3TOT (POTOUYBCTBUTEIbHBIN
peuenTop Bo3by:xkaaeT KJIeTKY. OJUH UMILYJIbC CB€Ta — OJUH
HEPBHBIH UMIIYJIbC KJETKU. BBOJIA B MO3T OIITHYECKHE BO-
JIOKHA, WJIM JIaKe OCBellas MO3T JKMBOTHOTO CBEpXY, yepes
Yepen, Mbl MOKEM Telepb HAallPaBJIEHHO YIPAaBJIATH HEPB-
HBIMH KJI€TKaMU B TAKOM KOTHUTUBHOHM ceTH, cnenudude-
CKOM KOTe, KOTOPBIH MbI ITIOMMaJIH.

9TO UL HaYa/IbHbIE IIIAr'd UCCIeJOBAHUA KOTHUTUBHBIX
HEHUPOHHBIX CeTel MO3Ta U IIOCTPOEHUA TEOPUH KOTHUTOMA.
KorHuToM peajieH, 1 €ro MO¥HO UCCJIe0BATh, OJTHAKO CaMOU
TEOPHUHU ellle IIPEJCTOUT OTTOYUTH CBOM aAKCUOMBI U IIOCTY-
JIaThl, BBICTPOUTD CBOJ, CJIEACTBUN U SMIIMPUYECKUX IIPE]I-
CKasaHUU. |

Becedosan Banepuii Hymakos
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KOHBEPIEHTHBIE HAYKHU

ColuorymaHmrapHbie HayKku
B KypuaToBcKom

HbUKCG-LenTpe

OH@BU()HO, umo cywecmsyrwuee OeJleHle HA MHO20UUCJIEHHbLE HAyKUu,
ompacJau, noaompacnu 80 MHOZ20M YCJIOBHO, C030aHO CAMUM UeJI08eKOM
ona b6osiee npocmoceo uy006H020 OCMblCJIEHUA, cucmemamu3auuu
nojsjyuaembsvlx um HaQy4HsblXx 3HaHULl

aBHHOOOPA3HBIMN, 3aKOHOMEPHBINA 1 HEM30eKHBIN

nporecc auddepeHIUANNUN €IUHOI0 MacCHBa

HaTtypduisocobpun Hauanca emnte B XVI-XVII BB.

0 Mepe Pas3sBUTHUA HAYYHOTO 3HAHUSA, TEXHOJIO-
TUY, METOOB U IIPUHIUIIOB HO3HAHUSA OKPYIKAIOIIEro MUpa.
B niporiecce BeIYJIEeHEHUS U OBICTPOrO Pa3BUTHUSA OTAEIbHBIX
HAYYHBIX JUCIUIIJINH, OCHOBAHHBIX Ha 9KCIIEPUMEHTAb-
HOM ITO/IXO/I€, OIIBITHOM HCCJIEZJOBAHUU IPUPOJBI, eAUHBIN
MaccUB HayKU — HaTypduiaocopusa — pasaenuica Ha «Ha-
TypaJIbHYIO» YaCTh, U3 KOTOPOH pa3BUBAJIUCh €CTECTBEHHbBIE
HayKH, 1 puaocoduio, CTaBIIyI0 UHKY6aTOPOM JJId T'YMaHU-
TapHBIX JUCIIUIIINH.

ITpumepHo c koHIa XIX B. HabI0AaeTCAd BOSHUKHOBEHUE
¥ pa3BUTHE IIOIPAHUYHBIX HAyK. BasKHBINA BKJIAJ B 3TOM
HaIlpaBJIECHUU BHECJIM pycCKHe ydeHble: B.V. BepHaackui,
K.9. luonkoBckuil, B.M. BexTepeB u fip., KOTOpPbIE B CBOEM
Hay4YHOM TBOPYECTBE pacCMaTpHUBaJIU BCe IPUPOJHBIE ITPO-
IIeCChI KaK €IMHOe I1eJI0e, pa3BUBAaloIIeecsd 0 OGIINM 3aK0-
HaM, 060'b€IUHEHHOE HEPa3PBIBHBIMU CBA3AMMU OOIIEN cU-
ctembl (Hoocdepnl, BceneHHol, aHTponocdepsl). Takum
o6pa3oM, OJHOBPEMEHHO c IrporeccoM auddepeHIuanumu
HayvaJl pa3BUBATBHCA U IPOIECC UHTErPAIMU HAyK, 00'beu-
HEHUA UX (M UX METOJIOB), CTUPAHUA I'PaHEeN MeXKAY HUMU,
T.€. MEXKJIUCIIUIIMHAPHOCTU. DTO COBIIAJIO C 3aMEHOM aHa-
JIM3a Kak MeToJa II03HAHUA Ha cuHTe3. OHa U3 BCEOOIIINX
3aKOHOMEPHOCTEN UCTOPUYECKOr0 PA3BUTHUA HAYKU — JHa-
JIEKTUYECKOe eTUHCTBO AuddepeHuani U UHTErPAIUU:
o6pa3oBaHMUEe HOBBIX HAyYHBIX HallpaBJIE€HUH, OTAEIbHBIX
HayK COYeTaeTCHA CO CTUPAHHUEM Pe3KHX I'DaHel, pasjesisd-
IOIUX Pas3jInYHble OTPACIN HAayKU, ¢ oOpa3oBaHUEM MHTE-
TPUPYIOIINX AUCIUIIINH, B3AUMHBIM 0OMEHOM MeTOJaMHU,
NPUHLIMUIAMY, IOHATUAMU U T.J1. CIeLyIoIMui aTal pa3Bu-
TUS — II€Pexo]] 0T OTPACJIEBOT0 I0AX0Aa K GOPMUPOBAHUIO
HayKH{ M TEXHOJIOTMHM K IlapajurmMe KOHBEPreHIIMHU HayK
¥ IIOCTPOEHUIO HA 9TOM 6a3e IIPUHIIUITNAIBEHO HOBBIX TEXHO-
Jtoruii. [N1aBHOM OTIIMYUTEIBHON YEePTON TAKUX TEXHOJIOTUH
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JIoJIKHA GBITh UX MaKCHUMaJIbHasA 6JIM30CTh K €CTECTBEHHBIM
NIPUPOSHBIM IIPOIlecCaM, CIIOCOGHOCTE GBITh BKIIOUEHHBIMH
B UX €IJUHCTBO U B3AUMOCBSA3M.

OYeBUAHO, YTO, IBUTAACH II0 IIyTH CHUHTE3a IIPUPOJOIIO-
JIOOHBIX CUCTEM U IIPOIIECCOB, YeJI0Be4YeCTBO IIOJOUAET K CO3-
JaHUIO aHTPONOMOP(MHBIX TEXHHUYECKUX CUCTeM. Takue cu-
CTEMBI, B OTIMYHE OT ME€Hee BBICOKOOPTaHU30BAHHBIX KO-
N JKUBOTO, JOJI’KHBI 06/1a1aTh KaK MUHUMYM 2JIEMEHTaMH
CO3HAHU#A, CIIOCOGHOCTBIO peajn30BaTh II03HaABaTeJIbHbIE
¢yHEIUN. PemmeHne 9TUX 3aja4d BO3MOKHO TOJBKO Ha 6a3e
06’ beJMHEHU METONOJIOTUH HAHO-, 610-, HTH()OPMAIIVOHHBIX
TEXHOJIOTUH C IOAXOAAMH U METOAAMH KOTHUTHUBHBIX HAyK,
U3yYalolluX U MOJIeIMPYIOIIUX CO3HAHUE YeJIOBEKa, ero I10-
3HaBaTeJIbHYIO 1eATEIBHOCTD.

KorHuTuBHaA HayKa MEXANUCOIUILIMHAPHA II0 CBOEH IIPH-
poze, oHa 06'beJUHAET MHOTHE OTPAC/IN 3HAHU A, HUMEIOIIHe
OIMH OGBEKT M3yYeHUd — MO3T. IIo Mepe IPOHUKHOBEHUA
B 3aKOHOMEPHOCTU MEXaHU3MOB Pa6oThI MO3Tra €ro U3y Jau
IICUXOJIOTH, JIUHIBUCTBI, COLIOJIOTH, IICUXUATPEI, (PU3U0JIO-
I'd, OCHOBBIBAACH Ha TeX UJIN HHBIX ITIOBEJCHUYECKHUX, PEUEBBIX
M IIPOYUX PEaKIUAX, YCIOBHBIX U 6€3yCIIOBHBIX pedJiieKkcax
4eJIOBEKA MJIM JKMBOTHOTO B OTBET Ha BHEIIIHee Bo3/leHiCTBHeE.
Ho ceropHs c IOMOIIBIO AI€PHO-MEIUIIMHCKIX METOJI0B MBI
MOM¥KeM H3y4aTh MO3T U CO3HAHUE yiKe Ha MOJIEKYJIAPHOM
YPOBHE, U C 3TUM CBA3aH IPOPBIB B TAKOH CJIOMKHEHIIeH cde-
pe. CooTBeTCTBEHHO, KOTHUTUBHAA HayKa CETOJHsA B paB-
HOM CTeIleHU U ecTeCTBEHHad, U TryMaHHUTapHasa. Hamaumo
He TOJIBbKO B3aUMOIIPOHUKHOBEHUE, CONMKEHNE OTAEIbHBIX
HayK B €CTECTBEHHOHAY YHOM I COLIIOTYMaHUTAPHOM 6JI0-
Kax, HO M IIpoIlecChl KOHBEPIreHIIMHU 9TUX JIByX HAIlpaBJICHUM.

Ceroans B Poccuy KOHBEPreHTHBIN IIOIX0/ B PAa3BUTUU HaYK
U TEXHOJIOTUH yiKe peanusyeTcs nof pykosoacTtsoM M.B. Ko-
BaJIbYyKa B CO3JJaHHOM IIO €0 MHHUNUATHBe KypdaToBCKOM
HBUK-neHTpe, rae 06beINHEHBI YeThIpe NIOOATbHBIX Hayd-
HBIX HaIlpaBJIeHUA — HAHO-, 610-, ”THQOPMAaIIMOHHBIE U KOT-
HUTHBHBIE TeXHOJIOrNH. He Tak JaBHO K HUM IIPUCOEUHUIIACH
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3amecmumes dupekmopa HUL, «Kypuamogckuli uHcmumyms»
E.B. AyuwuHa, omoe/sieHue HelipOKOZHUMUBHbIX
U COYUO2YMAHUMAPHBIX HAYK

¥ conporyMaHuTapHasa cdepa (1 kK ab6peBraType nepBoHA-
gajabpHOro Ha3BaHUA neHTpa HBVMK 6bL1a o6aBieHa ere ogHa
6ykBa — «C»). OTO paclIMpeHre KOHBEPreHTHBIX HayK B ajie-
KYI0, Ka3aJIOCh ObI, OT HUX I'YMaHUTAPHYIO 06/1aCTh CTAJIO JIO-
TMYECKMM UTOIOM IIEpPBOro arana passutua HBUK-nayk u Tex-
HoJjioru#t B KypuaToBckoM nieHTpe. [lJIsf TOro 4To6bl pa3yMHO
u3dpPexkTuBHO nonb3oBaTbcsa HBMK-TexHosormauu u pas-
BHUBATh UX, HeoO6XoauMa paJuKajabHas TpaHcopManusa co-
3HAaHUA CaMOro 4eJ0BeKa KaK COLMAaIbHOro cymiecTsa. Takasa
TpaHchopMalHsa MOKET ObITh OCYIIEeCTBJIEHA Iy TEM COeIUHE-
HUs Bo3aMoskHocTelr HBUK-TeXHOIOrUi ¢ JOCTUKEHUIMU CO-
IIAaJIbHO-TYMaHUTAPHBIX HayK. Tak IIPOCTPaHCTBO KOHBEP-
TeHTHBIX TE€XHOJIOTUI ITpHOoGpeTaeT elle OJHO U3MepeHue —
conuanbHo-rTymMaHutapHoe (HBUKC-texnosorum). B cuny
CBOEU CJIOKHOCTU Y MHOTOACIIEKTHOCTH 3Ta IIpobiieMaTH-
Ka TpebyeT KOHBEPIreHIIUN TPaJUIIMOHHBIX Hay YHBIX JIUCITU-
NJIMH Ha IPMHIMINAAIBHO HOBOM YPOBHE — COBMECTHOM pa-
6O0TBI IICUX0JIOTOB, @aHTPOIIOJIOTOB, JTUHIBUCTOB, COIIUOJIOIOB,
MEINKOB, 6H10JIOTOB, HEUPO(DU3NO0JIOTOB, CIIEUATUCTOB 10 UC-
KyCCTBEHHOMY MHTEJIEKTY, (PU3UKOB.

JlJ1s1 pa3BUTHUA UCCIEN0BAHUN PyHAAaMEHTAJIbHBIX MeXa-
HU3MOB KOTHUTHUBHON M COIIUAJIBHOM AeATEeIbHOCTHU 4eJo-
Beka B paMkax HBUKC-nenTpa no uaee M.B. KoBanpuyka
GBIJIO CO3JJaHO OT/eJIEHUEe COLMOTYMaHUTApPHBIX U KOIHU-
TUBHBIX TE€XHOJIOTHH, AJ1s paboThl B KOTOPOM OH IIpHUIJa-
CHJI U3BECTHBIX YUYEHBIX: IICMXO0JOTa, CIenuaJucTa B o06-
JIJaCTU KOTHUTHUBHBIX MCCJI€IOBAHUN dYJIeHA-KOPPECIIOH-
neHta PAH B.M. BeJIM9KOBCKOr0, JOKTOpPa GMOJOTMYECKUX
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U GUI0I0TUYEeCKUX Hayk, npodeccopa CII6GIY T.B. YepHu-
rockyo. ConporyMaHuTapHoe Iofpa3sfelieHue paboraeTt
B CaMOM TECHOM CBA3M C OTAeJIeHHeM HeWpo(dU3UO0JIOTUH,
MOJIEKYJIIPHOU BHU3yaJIM3aI[MH, MATEMATUIECKOI'0 MOJICIH-
poBaHUA U MHPOPMAIIMOHHBIX T€XHOJIOTUNU, POGOTOTEXHU-
KU 1 MUKPOCHUCTEM.

Cpenu OCHOBHBIX HaNpaBJIeHUH JeATeIbHOCTH OTJele-
HUSA COIIMOTYMAaHUTAPHBIX Y KOTHUTUBHBIX TE€XHOJIOTUN —
ucclieloBaHNe KOTHUTUBHBIX 1 KOMMYHUKATUBHBIX IIPOLIEC-
COB Y YeJIOBEKa, IPEek/Ie BCEro C TOYKU 3PEHUs IIPOIeCCOB
OPUHATHUSA pPEelIeHUN U pa3paboTKU YeI0OBEKO-MaIllnHHBIX
uHTepdencoB. ITO BKIOYAET B cebsa UcCcIeoBAaHUA MeXa-
HU3MOB KOTHUTUBHOH IeATEJIbHOCTH YeJI0BEKa, B TOM YHCJIe
C MCIIOJIb30BAHUEM BCETO CIIEKTPA ANEPHO-(PU3NIECKUX Me-
ToAO0B, nMeronuxca B Kypyarosckom HBUKC-11ieHTpe, BIUA-
HUSA JIUHIBUCTUYECKUX, COLIUOKYJIBTY PHBIX Y T€HETUYECKUX
GaKTOpPOB Ha pa3JIMYHbIE KOTHUTUBHBIE IIPOLIECCHI.

OpHa u3 HauboJjiee NepCHeKTUBHBIX METOJUK HCCIIe0Ba-
HUU — MO3TroBO€ KapTHUPOBAaHHE PA3JIMYHBIX IICUXO(DU3NO0-
JIOTUYECKUX IIOKa3aTeJied, perucTpanus JABUKEHUU Ias.
BecbMa BajkHO TaKiKe U3y UECHHE YEJOBEYECKUX A3bIKOB KaK
nuHTepheHCcoB MEKY MO3IOM U CO3HAHUEM, MO3I'OM U OKPY-
JKaIUM MUpoM. KpaliHe NepCHeKTHBHO HCCJIeJoOBaHHE
KOTHUTHUBHBIX MEXaHU3MOB peaKnuil, JefiCTBUU UesloBeKa
B YCJIOBUAX cTpecca, OBICTPOM ajanTanuy IPU CMEHe aj-
roputMa paboTbl, BBIpAGOTKU HOBBIX HAaBBIKOB IIpU pabo-
Te ¢ 6oabIIMMU 06 beMaMu MH(MOPMAIIUY, B HEIPUBBIYHOMN
cpezie U T.1. OUYeHb aKTyaJbHBI TAKKE UCCJIEJOBAHUS U pa3-
paboTKU o KOMIIEHCAIITUU KOTHUTUBHBIX HApyIIeHU!, pa3-
pa6oTKa MEeTO/I0B AUATHOCTUKU U KOPPEKI[UU KOTHUTUBHBIX
nedeKTOoB, UX CBA3b C HEHPOKNOEPHETUYECKUMHU TEeXHOJIOTU-
AMU. B CBA3U € 9TUM HUeT pa3paboTKa TEXHOJIOTUH U Tee-
MEeTPHUYECKOr0 allapaTypPHOro o6ecredeHusl perucTpanuu
TaKUX KOTHUTHUBHBIX ITPOI[ECCOB, U3MEHEHU S MO3TOBBIX Me-
XaHU3MOB IIPU TPEHHUPOBKE U B yCJIOBUAX CBEPXOBICTPOTrO I1e-
pekIoYeHnd 3ajaHui. KpaliHe BaHO TaKKe U3y YeHHe CO-
IIUAJBHOTO Y KOTHUTHUBHOTO B3aWMOJEHCTBUSA B CHCTEMaX
«JeJIOBEK — KOMIBIOTEP» U pa3paboTKa HOBBIX HHTep(QeicoB
«geJIOBEK — BHEIIHAA cpefay. [yo6anbHasa 1eJb AeATeIbHO-
cTu oTAeneHud, chopMmynupoBanHasa M.B. KoBanpuykoMm, —
CcOo3/laHUe TeXHOJOTUY MCI0JIb30BaHUA IOy YeHHBIX QyHA-
MEHTaJIbHBIX 3HAHUU B HEPOKOIHUTUBHBIX GMONIOA0OHBIX
ycTpoHcTBax U aHTPOIIOMOP(HBIX CUCTEMAaX UCKYCCTBEHHO-
I'o UHTEJUIEKTA, a/IeKBaTHBIX aJITOPUTMOB PaGOTBHI C «PACIIH-
PEHHOI» 1 (IPYToii» peaJlbHOCTBIO.

ITomxanyii, HanboJiee yCIIEIIIHO HAa CETOAHA IIPOJBUTAI0OTCA
pa3paboTKH HePCHEKTUBHBIX YeJI0BEKO-MaIUNHHBIX UHTEP-
deticoB, BKIOYAsA CUCTEMBI HCKYCCTBEHHOTO MHTEJJIEKTA,
aJIeKBaTHbIE MOYChI B3BAUMOJEHCTBHA B CBA3KE «JEJIOBEK —
KoMIIbIoTep». Hanpumep, 6MonpoTesbl, yIIpaBiseMble CUT-
HaJlaMHU MO3ra 4YeJOBeKa, PEIUIIMeHTa — 9TO YiKe HaCyIIl-
Has peaJIbHOCTb, OYeHb BayKHadA colluaabHad pa3paboTKa.

Wy T TaKike UCCiIeIoOBaHUA FeHeTUYEeCKUX U Hellpoduano-
JIOTUYECKHUX IPEAIIOCHIIOK KOTHUTUBHOTO U 9MOIIMOHAIBHO-
ro pa3BUTHUA Ha 6a3e OTAeJICHUA HeHPO(DU3NOIOTUH U T€HOM-
Horo otAesieHuAa KypyaTtosckoro HBMKC-1ienTpa, Ha mpuMe-
pe 4ero Xopollo BUHA KOHBEPIeHIIUA €CTEeCTBEHHOHAY YHOI'O
M I'YMaHHUTAPHOT0 3HaHUA. [eHeTHKa 3apoiuach Kak 4acTh

www.scientificrussia.ru | B mupe Hayku: cnenssinyck 2013



KOHBEPIEHTHBIE HAYKHU

ECTECTBEHHDIE
HAYKU

ACTPOHOMMA
OU3UNKA
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MEOULIMHA
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HBUKC
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[PEBPALLIEHWUE TYMAHWUTAPHBIX 3HAHWUW B TEXHOMOTUA

T'YMAHUTAPHbDIE
HAYKU

NcTorPuna
APXEOJZ1I0OT'A

JIVHIBUCTUKA
couuonorus
ncuxonorus

ounnocoonA

61os0ruu, obIre 3aKOHOMEPHOCTH HACIECTBEHHOCTU U U3~
MEHYMUBOCTH U3y YaJIy C IIOMOIIBIO II0/IX0/I0B @aHTPOIIOJIOTUH,
3THOrpaduu, apxeoJoruu, JUHIBUCTUKU, UCTOPUU CpPaB-
HHUTEJbHBIMH, OIIMCATeIbHBIMU MeTogaMu. Ho c moMmeH-
Ta paclIu@pPoBKU CTPYKTYPHI ABoMHON cnupanu [JHK c mmo-
MOIIIBIO PEHTI€HOCTPYKTYPHOTO aHaJM3a GUoJIorusa cTaja
€CTEeCTBEHHOHAY YHOH JUCIMUIIIMHON, a C pa3BUTHUEM HAHO-
TEXHOJIOTUH Y MOJIEKYJIIPHOH GHOJIONUY ITOSABUJINCH OHMOHA-
HOTEXHOJIOTUY, YTE€HUEe I'eHOMa NepPeIIo Ha HAHOYPOBEHD,
Hayajach YCKOpPE€HHasd paclHIn@poBKa reHoMa KUBBIX CY-
mecTB. B mmporecce KOHBEPreHIIMY HAHOTEXHOJIOTUNA U MH-
dopMaTUKU ¢ GUOJIOIMYECKUMU 3HAHUSAMH B TeHOMUKE Ha-
JajcA pe3KUd, IPpUHIUIINAJIBHBIA NpophIB. PacimudpoBka
reHoMa 4eJIoBeKa OblIa IPou3BejieHa B J1abopaTOpPUU I'€HO-
muku KypuaroBckoro HBUKC-nienTpa B 2009 1. — BOCBEMOM
BMupe. CerogHsa 3/1eCb COBMECTHO C JJDYTMMHU POCCUMCKU-
MM Hay4YHBIMU MHCTUTyTaMH CO3/laHA 3THOI€HEeTHUYecKas
kapTa Poccuy, B o0CHOBe KOTOPOM JIEKUT CpaBHEHUE T€HOMOB
npeJcTaBUTeIe KOHKPETHOro 3THoca 1o 600 ThIC. TOYEK,
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9TO MO3BOJIAET U3y4YaTh I'€HETUYEeCKUEe OCOGEHHOCTHU pas-
JIMYHBIX 9THUYECKUX IPyII. 5e3 KOHBepPreHTHBIX TeXHOJIO-
THH aHAJIN3 T0T06HOTr0 06 beMa HH(pOpMaINH GbLII GBI HIPOCTO
HeBO3MosKeH. Tak, B JIMHI'BUCTHKE JaBHO CYIIIECTBYIOT CPaB-
HUTEJIbHbIE METO/bI, U3y YaIOII[He 9BOIIOIUIO A3bIKA, CTPYK-
Typy IPOoTOA3bIKA. CEerogHsA C IOMOIIBIO T€HETUKO-UH(OP-
MaIlMOHHBIX PACYeTOB JIUHIBUCTHI MOTYT IIPOBOJUTH KPOC-
CKYJIbTYPHBIE UCCJIEJOBAHUSA, AHAIU3UPYSA TAKUM 006pasoM
pasyIMYHbIe JUHTBUCTHUYECKYE JaHHbIE. TaK reHeTUKA cTajla
MOCTHKOM, CBS3BIBAIOIINM I'yMaHUTAPHBIA U €CTeCTBEHHO-
HAy4YHBIA GJIOKH, T.€. CETOJHSA I'YMaHUTAPHbIC 3HAHUA IIpe-
BpalllaloTCA B TYMaHUTAPHbIE TEXHOJIOTUH.

OTaesibHOE HAIlpaBJIeHHe H3ydyaeT 0000IeHHe Kypda-
ToBCKOro onbita HBMKC-KOHBEPreHIIMM, €€ UCTOPUYIECKUX
1 Gua0codCKUX NPEAIIOCHUIOK. DTO KpaliHe BaKHO C TOYKU
3PEHUS COLIMOJIOTUH U METOIOJIOI' MU JIJIS 3a/1a4 00pa3oBaHUA
Y OpraHu3aIuy OyAyIINX HAy YHBIX UCCIeJOBAHUM. -

ExkamepuHa AyuwuHa
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NCNAHWS

' KypyaTOBCKMUI UHCTUTYT,
. Mockea

MHCTUTYT TeopeTuye-
CKOWi M 3KCMepUMeHTa b-
HOM du3uKkN(UTID),

r. Mocksa

@ MHCTUTYT GU3MKM BbICO-
Kux 3Hepruit (APB3),
r. [poTBrHO, MOCKOBCKasA
0671

@ MeTepOyprckuit UHCTUTYT
AAEPHON PU3NKK Ume-
HU B.M. KoHCTaHTUHOBA
(MUA®D), r. TaTunHa,
/leHnHrpagackan 061acTb
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MexayHapoaHbIi Tep-
MOSA/lePHbI KCrepu-
MEeHTa/IbHbli peakTop
WUT3P (ITER), PpaHums

EBpOneickuii peHTreHoB-
CKWii 1asep Ha cBo6o/-
HbIX 3/71€KTpoHax P/1IC3
(XFEL), FepmaHus

B0/1bLLIOW aApOHHbIN
KO/Naligep B eBponeit-
CKOIM opraHusayuu no
AfePHbIM UCCea0Ba-
HuAM LLEEPH (CERN),
LWseiuapusa

MCCN1@0BAHMIO MOHOB
1 aHTunpoToHos PAUP
(FAIR), Tepmatus

MexayHapoaHbI
SKCMepUMEHT GUusn-
KM 3/1eMeHTapHbIX Ya-
ctu, BOPEKCMHO
(BOREXINO), UTanuna

NU®B3
MNpoTtBrHO

nuae
laTumHa

[ml ll @ HUL, UT2®

TYPUMUA

EBpoOnencKkuii LeHTp no

MexayHapoaHble
napTHeps HUL,
«KypuyaTOBCKUI1 UHCTUTYT»

ABCTPUA
* BeHCKuit uccnepboaaTenbcmﬁ YyCKO-

utenb VERA
ATAT3, r. BeHa

BE/IMKOBPUTAHUA
CuuxpoTpoH AAUMOH, rpadcteo
Okcdopalmp

BEHIPUA

LleHTp nccaegoBaHuii B 06/1a-
CTU SHEPreTUKU AKageMun HayK
BeHnrpuu, r. Byaanewt

BbETHAM
MHCTUTYT aTOMHO 3Heprum
BbeTHama, r. XaHoit

FEPMAHUA

© HeMewKuit 3/1eKTPOHHbIN CUHXPO-
TpoH DESY, r. Fam6ypr

. FOHXEHCKUIM TEXHUYECKUI YHU-
BepcuTerT, . l'apoHr

* VHCTUTYT AACPHOI GU3NKM MMEHN
Makca lN1aHKa, r. Xengeno6epr

eHa

TPELMSA
HaLyiOHa/IbHbIl Hay4HO-MCC/1eAOBaTE Ib-
CKMU LIEHTP «/1eMOKPUTOC», . AGUHBI

UCNAHUA
HaumnoHabHbI LeHTpP N0 TepMOoA-
AepHbiM nccaegosanmam CIEMAT,
r. Magpug

UTANNA

* CUMHXPOTPOH «3/IETPA», r. Tpuect

* HauMoHaNbHbIA UHCTUTYT Agep-
HOM GU3KKK, . Ppackatn

KA3AXCTAH

HauuoHanbHbIN AgEPHBI LeHTP
Pecny6/u1ku KasaxcTaH,

r. Kypyatos

KUTAU

* tOro-3anagHblit UHCTUTYT GU3NKHM,
r.Yauay

* UHCTUTYT SHepreTuku CMaHbCKOro
NO/IMTEXHUYECKOrO YHUBEPCUTE-
Ta, r. CMaHb

HUAEPAAHADI
MHCTUTYT GU3NKM NAasMbl
«PeitHxay3eH», r. HbioBereiH
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HOPBEIMA

Hopsesckoe AreHTcTBO no pa-
AVALMOHHOM 3aluTe, PAAOM C
r.Ocno

PECNYB/IMKA BE/IAPYCb
focyAapcTeeHHoe HayuHoe y4-
pexgenne «O6beMHEHHbIN UH-
CTUTYT 3HEPreTU4eCKmUX n agep-
HbIX MCCae0BaHuUit — COCHbI»,

r. MUHCK

CWA

* ApProHHCKasA HaloHabHaA Na-
6opatopwa, r. Yukaro
/InBepMOpCKan HaUMoHa/IbHas
nabopatopus um. /loypenca,
r./lnsepmop

HauuonanbHan nabopatopus
um. /loypeHca, r. bepkan
Epgxxeuseuc«aﬁ HalMoHabHaA
nabopatopus, r. ANTOH
OKpMAXKCKanA HALMOHA/IbHAA /1a-
6GopaTopua, r. OKpUaX

YKPAUHA

HauuoHa ibHbIi Hay4HbIN LLeHTp
XapbKOBCKOTO GU3MKO-TeXHUYE-
CKOFO MHCTUTYTa, . XapbKoB

MEXAYHAPOAHDIE MAPTHEPDI
HUL, <KYPYATOBCKUN UHCTUTYT»

T
-

PUHNAHANA
YHusepcutert HOBACKya,
r. lOBACKyaa

P®PAHUMA

* EBponeiickuii I.\eHTgCMHXpOTpOH—
HOro u3nyyenus ESRF,r. lpeHo6/1b

* LleHTp AAepHOII U Macc-
cnekTpockonuu, r. Opca

* Komuccapuat no aTOMHOM 3Hep-
ruv ®paHuymu, r. Mapumx

YEXMUA
Yewckuit UHCTUTYT Ppusmky, r. Mpara

WBENLAPUA
Mo/UTeXHUYECKMNIA YyHUBEpCUTET,
r./lo3aHHa

WBELMA
NHCTUTYT PyHAaMeHTanbHOW Gusu-
K1 He/IMePCKOr0 TEXHUYECKOTO YHMU-
BepcuTeTa, r. fete6opr

IO)KHAA KOPEA
KopeWncKuit MUHCTUTYT HayKU1 U TeXHO-
noruu, r. Ceyn

KHOYKPaUHCK, YKpauHa

Posenckan ASC
r. Ky3HeyoBck, YKkpanHa

3anopoxckaa A3C
r.dHeproaap, YkpauHa

XmenbHuukaa A3C
r. HetewwuH, YkpanHa

ApmsaHckaa A3C
r. Meyamop, ApmeHua

A3CKosnoayi
r. Kosnogyi, boarapus

A3C Makw
r. Makw, BeHrpua

ADC BoryHuue

r. boryHuue, CroBakua.
A3C MoxosLe

r. Moxosue, CroBakua
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A3C /loBuuca

pAAOM C T. /loBunca, PUHAAHAUA.

A3C /lykoBaHbl
r. lykoBaHbl, Yexusa

A3C Temenux
r. Yecke-Byageésuue, Hexua

A3C bywep
r. Bywep, Mpan

TAHbBaHbCcKaAa ASC
r. TAaHbBaHb, NPOBMHUMA Li3AHCY,
Kurait

A3C «KygaHkynam»
r. TupyHensenu, UHana

Poccuiickue A3C

Hososoponexckaa A3C
r. HoBoBOopoHek, BOpoHe)cKoii
067.

Kosnbckaa A3C

r. MonsapHbie 30pu, MypmaHckan
061.

Banakosckaa A3C

r. Banakoso, Caposckas 06/1.
Kanuuunckaa A3C

r. Yaomas, Teepckas 06..
PocToeckaa A3C

r. BonrogoHck, PoctoBckas 06,

/lennnrpaackas A3C
r. CocHoBbIl Bop, /leHuHrpaackan
06..

Kypckaa A3C
r. KypuaTos, Kypckas 06.

CmoneHckaa A3C
r. flecHoropck, Cmo/ieHcKanA 0641.
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DABPHKA
I YYEHBIX

OHu KonupytoTt AHK Bceit cembeit
AnHa flcHaa u EBrenuii YepkamuH pa6oraroT B KypuaTos-
ckoM HBEMKC-1ieHTpe TpeTuil rof, 1 0 CBOUX HAyYHBIX HC-
cle0OBAHUAX MOTYT pacCKasblBaTh JOJT0 U yBJIEUYEHHO.
Hayunasa pa6ora cTaja Ba:KHOM YacThIO UX KU3HU 3a701-
ro o npuxoja B KypuaToBCKUI MHCTUTYT, €Ile CO CTY/EeH-
gecTBa. [locsie okoHUYaHUA XUMHUYecKoro gakyiasreta MI'Y
uM. M.B. JIoMmoHOCOBa OHU BMECT€ YUYUJIUCH B aCIIMPAHTyPE
Ha TOM e ¢paKyIbTeTe Ha Kadeape XUMUYECKON 9H3UMOJIO-
ruu B 1a60paTopruy reHeTUYEeCKON NHKEHEPHU U U GEIIKOBOTO
nusariHa. KeraTu, IMEHHO TaM HAdaJjcA UX IIyTh HE TOJIb-
KO B HayKY, HO U B CEMENHYI0 *KU3Hb. Tenepb B ceMbe Yep-
KalIMHBIX /IBa MOJIOABIX YYEHBIX, ABAa KAHAUAATA HAYK, JBa
coTpyaHUKa 1aboparopun «benkosasa ¢pabpuka» KypaaTos-
ckoro HBMKC-nieHTpa. 1 niepIX Tpu CHOPTCMEHA — CEPbEe3-
HOE yBJIEYEHHE F'OPHBIMU JbIXKAaMHU pa3/iejIgeT UX CEMUJIET-
HUM CBIH AJIeKCe.

«BenkoBasa pabpukar, KyZa Kamag0e yTPOo IPUXOAAT HA pa-
60Ty AHHa U EBreHuil, — 5TO ILiejlad COBOKYIIHOCTB CO-
BPEMEHHBIX TEXHOJIOTHH, paboTamIuX KaK HACTOAIUN
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KOHBelep. 37ech IoJy4daT o6pas3iibl BBICOKOOUUIIIEHHBIX
6eJIKOB U UX KOMILIEKCOB JUJIA IIOCJIEAYIOme KpUCTaLIN3a-
LIUY U OIIPeJieICHUS TPEXMEPHOU CTPYKTYpBl. HpOopManusa
0 CTPYKType€ Hy#Ha B TOM YHUCJIe JUUIA IOMCKa U pa3paboTKU
HOBBIX JIeKapCTBEHHBIX CPEJICTB, — TaK Ha3bIBAEMOTO Jpar-
au3amHa.

— Eme ogHo HanpasiieHue paboTsl «BenkoBoit habpukm»
CBA3aHO € GMOTEXHOJIOTUYECKUMU NPOEKTaMU, — paccKa-
3pIBaeT EBreHuii. — MOKHO yJIyYIIUTh KOHKPETHBIN OeJIOK,
MEHAS eT0 CBOMCTBA C IIOMOIIBIO MyTareHesa, IOBBICUTD €T0
3} (PeKTUBHOCTH MM TEPMOCTAOUIBHOCTD, CAeIaTh 6oee
AKTUBHBIM WX aJalTUPOBATh K paboTaM B pa3HOH cpejie.
Ho 3T0 TOJIBKO IPUJIOKEHHE, 2 Ha CAMOM JiejIe HayYHBIX 3a-
Jlad MHOTO.

EBrenmnii u AHHa 110 06pa30BaHUI0 XUMUKH, HO B MHpe O10-
JIOTIU OHU CBOU. «BesikoBas ¢pabpuKa» B 9TOM CMBICJIE — MEK-
JUCIIUIIIMHAPHBINA KOHBelep. 3/1eCh PAJIOM JIPYT C IpyTOM pa-
60TalOT CIEUANCTEI PA3HOro IPOoQUIIA — MOJIEKYIAPHBIE
6uosiory, 6MOXUMUKH, GU3UKH, CIEIIUAINCTEI 10 CTPYKTYP-
HOMY aHaJIN3y ¥ MOJIEJIMPOBaHUIO, OMOMH(OPMAaTHKU.
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MO/1I0OAbIE YHEHDBIE

— ¥ Bcex Hac pas3HBbIN B3IVIA[ HA OJHY U Ty Ke mpobie-
My, — roBopuT AHHaA. — Hampumep, 610JI0roB HHTEPECYET,
K YeMy KOHKPETHO B KMBOM OpraHH3Me€ NPUBOAAT T€ UIU
UHBIE IIPOLIECCH], @ XUMHUK UINET OTBETHI HA BOIIPOCHI B OC-
HOBHOM Ha ypOBHE XMMUYECKHX PeaKIUi, Ha ypOBHE aTo-
MOB: I0Y€MY UMEHHO TaK IIPOUCXOAUT, a He nHa4Ye? ITO I10-
MoOraeT YBHUAETBb OJHY U Ty e IIPo6IeMy C pa3HBIX CTOPOH
U [IOIIBITAThCA HAWTU IPUYUHBI, CJIEJCTBUS, PEIIEHUS, 10~
JIy9UTb HE06X0AUMYI0 HHPOPMAIIHUIO.

B na6opaTtopuu uieaabHasg YUCTOTA, IIOYTHU KaK B ollepa-
IUOHHOH. MHOrue nporeccel Tpe6yoT CTEPUIBHOCTH, H MO-
JIOABIX YYEHBIX OYEeHb pajyeT, 4To Ha «BesKkoBoit ¢pabpuke»
Y4YTEHBI 9TU TPe6OBaHUA U IPU 3TOM MaKCUMaJIbHO UCKJIIO-
4eH py4yHOU TpyA. EnnHCcTBEeHHBIN B Poccuy po6oT i aB-
TOMAaTHYEeCKOU KpUCTAIIN3aIINH 6EIKOBBIX 06pa3IioB, aBTO-
MaTHU4YECKHE CUCTEMBI I OUMCTKU 6€JIKOB, IIOCY/IOMOEYHBIE
MAaIlWHBI ¥ aBTOKJIABHI JII CTEPUJIM3ALMU 3/I0POBO 9KOHO-
MAT HayYHOE BpeMs.

CaMmoe 3aMedaTeJbHOE, IIO CJIOBAM YYE€HBIX, COCTOHUT
B TOM, 4YTO B OTHOM MeCT€ CKOHIIEHTPHUPOBAH BeChb IIPOLIECC!
reHeTudeckasa nHopManud rnocrynaeT Ha «benkoByio da-
6puKy» U3 1ab0opaTOpUU I€HOMHOI0 aHajaU3a, KoTopas Ha-
XOAUTCA B 3TOM xKe 31aHuu. HapaboraHHylo 6momMmaccy, co-
JlepsKanyo 6eJIoK, IepeJaoT Ha OYUCTKY OHOXUMHUKaM B CO-
cepgHee noMenieHue. Kpucraynsanusa TaKxKe IPOBOJUTCA
B 1ab6opatopuu «BenkoBasa ¢abpukar, aNojlydeHue IIpo-
CTPAaHCTBEHHOU CTPYKTYPHI 6eka mpoucxoauT Ha Kypua-
TOBCKOM HUCTOYHUKE CHHXPOTPOHHOI'0 U3JIy YeHUA.

— Bce aTu nporecchl 0U€Hb CJIOM¥KHBI, — IOSACHAIOT AHHA
u EBrenuii. — /g Takux paboT HEOOXOAUMBI CHEI[HaJb-
Hble 3HAHUSA U OIBIT. A 31ech, B HBUKC-uienTpe, pa6oTaioT
JIIO[IM, Y KOTOPBIX 6ara:k ombITa B CBOEH y3KoM obsracTu 60JIb-
11e, YeM Y OCTaJIbHBIX, HO IIPU 9TOM BC€ XOPOIIIO IOHUMAIOT,
4yeM 3aHUMAaIoTCHA Ipyrye. 3TO 0OYEeHb BaXKHO.

DKCrepuMeHT — /1e/10 TOHKoe

Cpasy mnocne oxoHuyanusa MHECHOK (mpiHe HBUK-
darynprer MOTU) B 2004 r. Anekceit BenurixaHnH Hadaml
pa6orath Ha KypyaTOBCKOM MCTOYHHKE CHHXPOTPOHHOTO
HU3JIyYeHUs. DTOT IIar GbLI BIIOJTHE 3aKOHOMEPHBIM Ha4aJIoM
ero Hay4YHO! kapbepsbl. [lepBblii pa3 Ajekcel momnaJj Ha CUH-
XPOTPOH, OyAyYH e1lle CTYAEHTOM TPEThEro Kypca, BO BpeMs
paboTsl Hajg aunIoMoM 6akanaBpa. B 2011 r. oH 3amUTHI
KaH/UJATCKYIO IUCCEPTAIUIO U cefiyac IIPO0JIKAEeT UCCIe-
JIOBAaHHUA YiKE€ B HOBOM CTaTyCe Ha CTAHIIUU CTPYKTYPHOTrO
matepuanoBegeHusa KMCH. MccnegoBaHus, IpOBOAUMBIE
3/1eCh, OY€Hb aKTyaJbHBI: KOJJIEKTUB 3aHUMaeTCs U3y YeHU-
€M MHOTO(PyHKITMOHAJbHBIX HAHOCTPYKTY PUPOBAHHBIX Ma-
TepraJioB. K HUM OTHOCATCA KaTaau3aTopbl, CEHCOPHI, 6H0-
JIOTUYeCKHE METAIJIOKOMILIIEKCHI U IIP.

Pa6oTa Anekces 1 ero KOJLJIET IIOCBAIIEeHA HCCIeJOBAHUAM
CTPYKTYPBI KATaJInu3aTOPOB.

— KaTranusaTopsl IINPOKO UCIIOIb3YIOTCS B IIPOMBIIIJIEH-
HBIX ITpoIeccax — B HEPTEXUMUYECKOM CHHTE3€, B aBTO-
MOOUIECTPOEHUH, — TOBOPUT Aulekcell. — Hanpumep, s
CO3/IaHUA DKOJOTMYECKU YUCTOIO0 aBTOMOOMJIA HeoOXOoau-
MBI KaTaJIU3aTOPbI, KOTOPBIE 6bI yYaCTBOBAJIN B OKMCIEHUU
BEIIleCTB, BXOAAIIUX B COCTAB BBIXJIOIIHBIX I'a30B, — OKCHUJA
yrilepoja M MeTaHa. OTH BeIlecTBa IIJIOXO CTOPAT B aBTO-
MOGUIBHOM IBUTATEJIE.

CerogHs, 1o cioBaM AJeKces, IPaKTUYECKH BO BCEX aB-
TOMOOHMIAX HCHOIb3yeTcA OJIOK KaTaausaTopa, KOTOPBIH
YMEHBIIIaeT BpeJHble BEIOPOCHI. [I1aTHHOBBIN KaTaJIn3aTop
B3aUMOJIEICTBYeT C MOJIEKyJIaMu yrapHoro rasa (CO) u zmo-
OKHCJISIET UX JI0 yIIekucaoro rasa (CO,), KOTOPbIi HAHOCUT
3KOJIOTUY 3HAYWUTEJBbHO MEHBIINN BpeJ 1 He TaK TOKCUYEH

JUIs yestoBeKa. C IIOMOIIBIO KaTaan3aTopa U3 BLIGPOCOB aBTO-
MOGHMJIA MOXKHO yQJIATH TaKKe U METaH, KOTOPBIN, IoIagas
B atMocdepy, yckopsaeT o eKT ri1o6aIbHOr0 NOTEIeHUA.




— KarainusaTopbsl IPeACTaBIAIT CO00M HaHOYACTHUIILI

MIaTUHBI, HAHECEHHBbIE Ha MO/ JePHUBAIOIIYI0 MaTPUILy —
OKCH/JI aJIIOMUHUSA, KOTOPBIH B CBOIO ouepeab obeclieyuBa-
€T Ta30lIPOHHUIAaeMoCThb. Boobine, paspaboTka KaTalusa-
TOPOB — CJIOKHBIN IIpolecc, — MogYepKUBaeT AJIeKCed. —
HamnpaBjeHHBIH CUHTE3 KaTaJn3aTOPOB HEBO3MOMKEH 6e3
TOYHOTO 3HAHHUSA UX CTPYKTYpPHL. IloaToMy Ha HaIleil cTaH-
LMY MBI IIPOBOAXM CJIOKHEHIIINE UCCIeJOBAHUA CTPYKTY PBI
KaTaJu3aTOPOB, BKJIIOUYAIOIME HECKOJIBKO aCIEKTOB. Bhlsc-
HsEM, B YaCTHOCTH, KaK OHM B3aMMOJIEMICTBYIOT C MOJIEKY-
JIJaM{ peareHTOoB, OoIlpefie/IgeM UX CTPYKTYPHBIE 3JIeMEHTHI,
PeaKnuio IPU B3aUMOAEHCTBHUU C IIOCTOPOHHUMU IIPHMe-
cAMH. Pe3ynbTaThl HCCIeJOBAHUI IIOMOTAIOT HAIIIUM KOJI-
JleraM-XMMHKaM CTPEMUThCA K CO3JaHUIO0 KadyeCTBEHHBIX
1 5P PeKTUBHBIX KaTaaIu3aTOPOB.

ITo coBaM AJlekced, COTPYAHUKH CTAHIIUN UMEIOT BO3MOK-
HOCTBb Ha OJTHOM U TOM :Ke o0pasIie, B OAHHUX U TeX Ke yCJIO-
BUAX, U3YYUTh €0 CTPYKTYPY Pa3HBIMHU METOJaMU: HCCJIe-
JloBaTh KPUCTAUIMYECKYIO CTPYKTYpy ofpaslia c IIOMOIIbIO
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TIOPOIIIKOBOM AU(PAKIINHY, JTJOKATBbHYIO CTPYKTYPY BOKPYT BbI-
6GpaHHOI0 aToMa C IIOMOIIIbIO PEHTI'€HOBCKOM CIIEKTPOCKOIINY,
a TaKke HaHOpa3MepHBbIE XapaKTePUCTHUKU. B aToMm, KcTaTy,
M 3aKJIIOYAETCH YHUKAJIbHOCTh CTAHIIMU CTPYKTYPHOIO Ma-
TepHUaaoBeICHHUA.

— B Poccuu ceifuac HUKTO, KpOMe Hac, He UCIIOJIb3yeT 3T
METO/ABbI OJTHOBPEMEHHO, TeM 06ojiee B yCIOBUAX, GIU3KUX
K peajIbHBIM YCJIOBUAM paboThI KaTaau3aTopa. A MbI 3TO MO-
JKEeM czeslaTh 6arogaps HoBoMy obopyaoBaHuio. ITosyya-
eMasd Ha OCHOBE HaIlIUX 9KCIEPUMEHTAJIbHBIX JJAHHBIX MO-
JeJIb TI03BOJIAET XMMHUKAM CHUHTE3UPOBaTh KaTaJIHU3aTOPbI
HaIIPaBJICHHO.

[TapannenpHO c paboroit Ha KVMICU Ajekcell Imperogaet
B M®TU, rae mpucMaTpuBaeT Gy AyIIUX COTPYAHUKOB.

— MBI neITaeMcs IPUBJIEKATh CTYAEHTOB AJA paboThl
Ha IEePCHEKTHUBY, TOKA3bIBAE€M UM BO3MOKHOCTH /JId Peasu-
3aIlMU B HayKe, Hallle YHUKaJIbHOE 060py/loBaHUE, pacCKa-
3bIBa€M, 4YTO y HAC 3/IeCh MOJIOZIOM KOJIJIEKTUB, HHTepeCcHas
Hay4Hasd KU3Hb.

«fopAvaa» TouKa

Eme B 1952 r. B Kyp4aToBCKOM HHCTUTYyTe OBLIU CO3Ja-
HBI «TOopAYUe» MaTepuajJoBeadecKue j1abopaTOpuH, U ce-
TOHSA y4eHbIe IIPOJOJKAIOT pa6oTaTh HaJ CO3JaHueM HO-
BBIX MaTepUajoB JJs aTOMHOMH sHepreTUku. CoBpeMeHHoe
YHUKaJIbHOe 060pyJ0BaHNe, yCTAaHOBJIEHHOE B 1a60paTopyuu
CTPYKTYPHBIX METO/IOB HCCJIEIOBAaHUA MaTepruaoB Kypda-
ToBckoro HBMKC-nieHTpa, N03BOIAET U3y4daTh KOHCTPYK-
LIMOHHBIE MaTepHaJIbl IJI1 aTOMHOM 9HePreTUKU, UCIIOIb3ys
cpasy HECKOJIBbKO METO/OB.

3aseayoomui 1aboparopueit Kupuii Ilpuxoaeko pa6oTa-
eT B KypyaToBCKOM MHCTUTYTE €IIIe CO CTYJ€H4YeCcTBa.

— B peakTopHOM MaTepuaoBeIcHUH Mbl IPUMEHAEM Me-
TOJIbI 3JIEKTPOHHOM MHUKDPOCKOIIUH, — PacCKa3blBaeT OH. —
CerogHs B HallleM PAcCIOPAMKEHUU — caMble COBpEMEHHBIE
npu6opbl, KOTOPBbIE B HACTOAIIUNA MOMEHT MCHONb3YIOT-
¢ B 3TOU 06/1aCTH, IO3TOMY €CTh BO3MOM¥KHOCTE IIPOBOAUTDH
KOMIIJIEKCHBIE HCCJIeIOBAaHUA, BUJETh U U3y4aTh TO, O 4YeM
PaHBbIIIe JIOAU TOJIbKO JOTa bIBAINCE.

ITo cnoBam Kupunna Ilpuxoapko, cefiuac B Poccuu HeT
BTOPOI'0 TAKOTO MOIIIHOI'O KOMILJIEKca, IAe ObLI Gbl 110106-
HBIA Ha60p aHAJIUTUYECKOI'0 060PY/I0BAHUA B yCIOBUAX «TO-
pAadeid» 1abopaTopuu, MO3BOJAIIINUN HCCIe0BaTh JIOObIE
PEeaKTOpHBIE MaTEePHUATIBL.

— Jl1a Hac 3To GOJBIION ILTIOC: IPO6GIEMBl PEAKTOPHOTO
MaTepHuasoBe/IeHUA Mbl MOKEM pellaTh OIepaTHUBHO, IO/~
XOJIfl K PEIIEHHUIO 3a/Ja4UU C PA3HBIX CTOPOH, BBIJE/AA KI0Ue-
BBI€ ITPOIECCHI, IPUBOAAIINE K 9BOJIIOIUU CBOMCTB BEI[eCTB
B IIpOIleCcCe SKCILIyaTalluy, a TAKKe YUYUThIBaA UX IIPU IIPO-
€KTUPOBAHUM HOBBIX MaTEePHUAJIOB A/[€PHOM 9HEPIreTUKU.

OnHO U3 Ba:KHBIX HallpaBJIeHUN AeATeIbHOCTU 1abopaTo-
pUHU B HacTosAllee BpeMA — paboThI 10 yBeIUIEHUIO CPOKA
CIIyOBI KOPIIYCOB BOJO-BOASAHBIX peaKkTopoB j1o 60-80 ietT
(cetivac MakcuMaabHBIN CpOK — 40 JeT).

— C TeueHHEeM BpeMeHHU N0J leliCTBUEeM 06JIyYeHU U IIPU
TeMIIepaTyPHOM BO3JAECHCTBUU CTPYKTYypa MaTepyuala MeH:A-
ercs, — o6bAcHAeT [Ipuxoapko. — Ceiiyac ¢ IOMOIIbIO YHU-
KaJIbHOI'0 060PYy/I0BAaHUA MBI UMEEM BO3MOYKHOCTb BUJETh

www.scientificrussia.ru | B Mmupe Hayku: cnenssinyck 2013



nepepacrnpejie/ieHre 9JIeMeHTOB U U3MeHeHHe CTPYKTYPbI

Ha MUKPO- 1 HAHOYPOBHE, a 3HAYUT, CITOCOGHBI BI)Ipa6OTaTI:
KOHIEIIINIO BOCCTAHOBUTEJIBbHBIX MCpOHpI/IHTI/IfI AJIST IIPOJ-
JIEHUA CPOKa CJ'IyHQﬁbI MarepuaJja, yduThbiBas BOIIPOCHI bes-
OIIACHOCTH.

PasHocTOpOHHME UCC1eA0BaHUA

An 3y6aBuuyc — HadaJIbHUK JIaGOpaTOPUU CTPYKTYPHBIX
HMCCJIE€IOBAHUNA HEKPUCTAIJIMYECKUX MaTepuasoB Kypua-
ToBckoro HBHMKC-1ieHTpa 1 0lHOBPEMEHHO N pernoaBaTellb
M®TU. OH pyKOBOAUT IPYIIIION, KOTOpasd paGoTaeT Ha Of-
HOM M3 caMBIX NEPBBIX yCTAaHOBOK KypyaToBckoro meHTpa
CUHXPOTPOHHBIX HUCCIeI0BAaHUN — CTAHIIUU CTPYKTYPHOI'O
MaTepHaIOBeAeHU .

— MpbI IpoOBOAMM MCCIEJOBAHUSA C BBIPDAMKEHHBIM IIPU-
KJIaJHBIM HallpaBJIeHHEM — H3ydaeM M JUarHOCTUPYyeM
CTPYKTYPY QYHKIIMOHAJbHBIX MaTepHaJIOB, — pacCKas3bl-
BaeT flH 3y6aBuuyc. — Hamra crmenuanusamyusd — HCCIe-
JI0BAaHUS HEKPUCTAIINYECKUX HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaJoB. OTO HalpaBJieHUE BIIocjlefHee BpeMs aK-
TUBHO Pa3BHUBaeTCsd, IIOCKOJbKY TaKHe MaTepHaJbl obJa-
JaioT YHUKAJIbHBIMH XUMHYECKUMHU, 3J€KTPODU3UIECKU-
MU, MEXaHUYECKMMU CBOMCTBAMU — BBICOKOM XMMUYECKOU
AKTUBHOCTBIO, IIPOYHOCTBIO, TBEPAOCTHIO, U3HOCOCTONKO-
CTBIO, }KapONpPOYHOCThbI0. OHU HAaXOAAT IIMPOKOE IIpUMe-
HEeHHe B Pa3JIMYHBIX 06/1aCTAX — OT KaTaJU3a U COTHEYHOU
SHEPreTHUKH [0 aBHACTPOECHUA. VX HEIIPOCTO HCCJIEI0BATD,
TOCKOJIBKY HU OAMH KOHKDPETHBIM MeTOJ] He JaeT UCYEPIIbI-
Balole nHdopManuu o MaTepuae — CJI0KHO pa3obpaTh-
cd, KaKHe CTPYKTYPHBIE XapaKTepPUCTUKU Hanbosee 3HAYH-
MBI JJI IOHUMAaHUA €ro QYHKIINOHAJIbHBIX OCOOEHHOCTEN.
Cnenuaau3upoBaHHBINM UCTOYHUK CUHXPOTPOHHOIO U3Jy-
4yeHUs — Haubosee 3pPeKTUBHBIN MHCTPYMEHT JUAarHOCTH-
KU )1 TAKUX MaTepuaoB. Bojee Toro, Hama cTaHIIUA 06b-
eINHAeT HEeCKOJbKO I'PYIII PEHTTEHOBCKUX METOJ0B — 3TO
audpaknusa, peHTT€HOBCKAdA CIEKTPOCKOIMS IIOTJIOMIEHN,
PEHTTEeHOBCKOE MaJIOyIJIoBoe pacceaHue. Bnarogaps rakomy
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KOMIIJIEMEHTAPHOMY ITOAXOJY MBI IIOJIydaeM HCUYePIbIBaIo-
myo uHpopMaIuio o6 uccie yeMoM MaTepualle, oOIInp-
HBI HaGoOp CTPYKTYPHBIX IapaMeTpPOB U B pe3yIbTaTe MO-
sKeM BbIpa6oTaTh MOJEJH ero CTPOeHUA. B uTore Mbl IIOMo-

raeM TeM, KTO CO3/1aeT HOBbI€ MaTepHUaJbl, UX ITOUCK UJET
He BCJIEIyI0, MeTOJIOM IIPo6 U OIIMGOK, 4TO JOJI0 U JOPOro,
a pallMoHaJIBHO, C OIIOPOH Ha OIIpe/IeIEHHY 0 METOAUYECKY IO
6a3y ¥ c y9eTOM IIOHUMAaHUA CTPYKTYPhI COEITMHEHUH.

C MN1agbIX HOrTeM
Muxaunn u Hagesaa Harenb cBsazaHbl ¢ KypyaToBCKUM MH-
CTUTYTOM C caMoro AgeTcTBa. OHU BM€CTe YUUJIUCH B IIIKOJIE
Ne 1189 um. 1.B. KypuaTtoBa, 3aTeM IOCTYIUIHN HA paAKyIb-
TeT HaHOoTexHoJsioru’i u uHpopmatuku MOTU (HpitHe HBUK-
¢axrynpreT). BoBpemsa cTyZieHUYeCTBAa OHU HE TOJIbKO yCIIe-
JIA CO3/1aTh CEMBbIO, HO M IPUOOIIMINCE K HAYYHOU KU3HU
B KypuaToBCKOM MHCTUTYTE, I/le IPOXOANIIN IIPEeJIUIIIOM-
HYIO IPaKTUKy. HeoJHOKpaTHO GBLIIM NOGEIUTENAMU KOH-
KypCOB Ha coucKkaHue npemuu uM. M.B. KypuaTosa, ycneBa-
JIY Ipeno/iaBaTh B IIIKOJIE€ M1 pab0TaTh B UHCTUTYTE.
Cerogna Muxaunn Harens — acnmupanTt HUIL] «KypuaTos-
CckMi MHCTUTYT», Hagexna Hareab — HayYHBIM COTPYIHUK
VAP, onuH 13 caMbIX aKTUBHBIX OPTaHU3aTOPOB MOJIOZEH-
HBIX KOHQEPEHIIUN 1 HAy YHBIX IITKOJI. A HEJaBHO B CEMbE MO-
JIOABIX yUYEHBIX TOABUJIACH JOYb. |
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HE TOJIbKO HAVKA...

ApxuB Kyp4aTOBCKOro MHCTUTYTa

XPaHUT €ro UCTopuio

B KypyaToBCKOM MHCTUTYyTe JeUCTBYeT OTAe] POHJI0B Ha-
YYHO-TeXHUYEeCKOH JJOKyMeHTaIluHu (apXUB IIeHTpa). 3/1ech
XpaHATCA THICAYU YHUKAJBHBIX JOKYMEHTOB IIO OCHOB-
HOI J1eATEeJIBbHOCTU UHCTUTYTA C¢ 1943 r., Hay4YHbIE OTYETHI
Y IMYHBIE JleJIa COTPYJAHUKOB. APXUB IIOCTOAHHO IOIOJIHSA-
eTcd. JleCATKHU cTejlIamkel ¢ IallKaMy, B KOTOPBIX 3a/[0Ky-

MEHTHUpPOBaHA bosee yem IIOJIYBEKOBAsA UCTOPUA MHCTUTY-

Ta, 3aHUMAIOT HECKOJILKO GONbIINX KOMHAT Ha IOKOJIbHOM
sTae [TaBHOrO 3JaHUA.

JIOKyMEHTBI, XpaHAIINeCs 3[,eCh, BMECTE COCTABIIAIOT JIETO-
NUCh HAyKH, HadaJlo KOTOPoi GbLIo HoJosxkeHo B JJaGopaTo-
puu Ne 2 AH CCCP B nanexkom 1943 .

Hay4Ho-TexHu4yecKasa 6ubsimoTeka

IlenTpasbHAA HAYYHO-TeXHIYecKas onbimorexa HULL
«KypuaTOBCKUM HUHCTUTYT» — POBECHUIIA CAMOI'0 MHCTUTYTA.
ITpaKTUYeCKU OHOBPEMEHHO c co3faHueM JlaGopaTopuu Ne 2
B 1943 r. B ee cocTaBe 6bLI OTKPHIT OUOINOTEYHBIN CEKTOP.

B 1960 . cexTop nosryumia ctaTyc LieHTpabHOM Hay YHO-TeX-
HUYEeCKON 6UOINOTEKU. 3AeCh KOMILUIEKTYIOTCS OT€YECTBEH-
HbIE U 3apyOesHbIe IEPUONYECKUE U3JAHUA U KHUTHU 110 BCEM
Hay4YHBIM HaIllpaBJIeHUAM UHCTUTyTa. CeronHsa B poH/Ie 6U-
61norexkn — 6osee 500 ThIC. eAMHUII XPAHEHUA. YN TaIbHBINA
3aJ1060pyI0BaH KOMIIBIOTEPAMU C BBIXOJIOM B IHTE€pHET.
JIoCTyI K M3/JaHUAM OCYILIECTB/IAETCS Yepe3 2JIeKTPOHHBIH Ka-
TaJIor 6U6INOTEKH, HACUUTHIBAIOIINI 6ojiee 2 ThIC. 3JIEKTPOH-
HBIX a/ipecoB. Baza IoCTOAHHO NONIOJIHAETCA.




E TONBEY RAWVEKA..-

MemopuanbHbiii gom-myseit U.B. KypuaTtoBa

Jom g U.B. KypuatoBa 66171 TIOCTpO€eH B 1946 T. 110 IPOEKTY
coBeTcKoro apxurexropa M.B. HlonToBCcKoro. YHUKa/IbHaA
ropozckas ycajbba cepeluHbI XX B. BEJIMKOJIEITHO COXPaHU-
J1ach 10 HAIIUX AHeH. BokpyT foMa no-tipesxHeMy A6JI0HeBbIN
caj, 110/l OKHaMM JI0 II03/JHEell OCEHU IIBETYT PO3bl, KPbLIBIIO

yBUTO ILTIONIOM. B 3ToM ome Urops BacuinseBny Kypuatos

KU ¢ ceMbeli ¢ 1946 o 1960 rr.

Mysell 6611 OTKPBIT B 1970 1. 31aHue He HepecTpanBa-
JIOCh, B HEM IIOJJHOCTBIO COXpaHeHa MeMopHaJbHasa obcTa-
HOBKA. TeseoHBI NIPpaBUTEIbCTBEHHON CBA3U y NUCbMEH-
HOTO CTOJIa, OTKUHYTaA KPBIIIKA PO, YIOTHBIE IOy KU
Ha VBaHe B TOCTUHON — BCE BBINVIAJUT TAK, CIOBHO X03-
eBa BOT-BOT BEPHYTCH JOMON U 3a¥MYTCHA IIPUBBIYHBIMUA
JeaMu.

Mysei1 HUL, «<Kyp4yaTOBCKMI1 UHCTUTYT»

My3seit Kyp4aToBCKOro HHCTHUTYTa OTKPBLICA CPaBHUTEIIb-
Ho HegaBHO — B 2008 rony. Ilo npamomy ykasanuio M.B. Ko-
BaJbuyKa OBbIJIU BBIETIEHBI CPEJACTBA, HauyaJoch (POPMHUPO-
BaHME 3KCIIO3UIIUU, GBI YTBEPHKAEH MY3€MHBIN COBET, B KO-
TOPBIH BOILIY BeAyIIVEe yIeHble HHCTUTYTA, IPEeICTABUTEIN
JUPEKINH, CIIENUAINCTEI I0/Ipa3/ieIeHU M.

Bcero 3a HECKOJIBKO JIET CBOEH JleATeIbHOCTU My3eit Kypua-
TOBCKOI'O HHCTUTYTA CTaJI COBPEMEHHBIM IIEHTPOM IIOIyJIs-
pusanuu Haykd. Myseld mocemaoT y4YeHble U3 APYTUX Ha-
YYHBIX OPTaHU3aIUN, aCIUPAHTHI, CTYAEHTHI, IIKOJIbHUKH,
npeAcTaBUTEIbHBIE JleJleTallid U3 Pa3HbIX CTPaH, PyKOBOAM-
TeJIU TOCyJapCTBEHHBIX OPTaHOB U GM3HeC-CTPYKTYP.




E TONBEY RAWVEKA..-

OpaHxepes

B HUI] «KypuaTOBCKUI HHCTUTYT» €CTh COOCTBEHHAA OPaH-
sKepes, I'Zle BbIpallluBalOT LBETHI, KYCTADHUKM U JAMKE JIe-
peBbda. OTaen o3eeHeHUuA U 61aroycrpoiictBa B KypuaTos-
CKOM MHCTHUTYTE CyIIECTBYET ye J0JTHUe ToJbl U BKIOYa-
eT B ce0A KOMIIJIEKC TeIlJINI,. 37eCh BEIPAIIUBAIOT HE TOJIbKO
NPUBLIYHBIE KOMHATHLIE PACTEHUS, HO U MOKIKEBEIbHUK,

TOPTEH3UHU, CIIUPEIO — IIPICTOHa,ELHbeI ,ZLCKOpaTI/IBHbe/'I Ry-

CTApHUK. B Telunax Takmke MOMXKHO YBUJETh PEIHUKTOBOE
pacTeHue THHKIo 6uao6a u BeTyInre MarHoauu. lopaocts
opaHepeu — IOKHOAPPUKAHCKHE KaKTyChl U IMKAacCHI,
JpeBHeNIINe pacTeHUs, BHEIIIHE HallOMUHAIOIIMeE TIaabMBbl,
a TaKike MaHJAapUHBI, JIMMOHBI, I0KHBIM BUHOI'PAJ U XpyI-
KHe BeYHO3eJIeHble KaMeJTHUH.

OT cTaHKa AO KOMMblOTEpPAa: ne‘-laTHO-MBAaTEIIbCKMﬁ
uex KypyaToBCKOro MHCTUTYTA

B 2008r., korga B KypyaToBCKOM HHCTUTYTE CTapTOBAJ U~
JIOTHBIM IIPOEKT II0 CO3/JaHUI0 Ha ero 6a3e HalMOHAJIbHOTO
HMCCJIEI0BATEIbCKOr0 II€HTpa, NOABUIACh HEOOXOJAMMOCTh
BBIIIyCKA COBPEMEHHOM IeYaTHOU NPOAYKIMHU CAMOTO IIH-
POKOro CIIEKTPa U BBICOKOI'0 KQ4eCcTBa.

B 2010 r. 6bLJI0 TPUHATO pEIleHNe O OJTHOW MOJIepHU3a-
MU IeyaTHo-u3gareabckoro nexa (I[1MIL) nacturyra. Belnn
YCTaHOBJIEHBI COBPEMEHHBIE ITIeYaTHBIE MAIINHBI, KOMIIJIEKC
nudposoii neuatu. Cerogns [T pacmupuil CIEKTP BBIILY-
CKaeMou IoJurpaduiecKoi IpoAyKIUH OT OOBIYHBIX 6J1aH-
KOB /IO ITIOJTHOIIBETHBIX 3Ky PHAJIOB, OpOIIIOP U KHUT. [IoCKOJIb-
Ky HOSIBUJIACh BO3MOHOCTb P€aIN30BaTh MHOT'E KpeaTUB-
HbI€ PEIIeHUA, B MHCTUTYyTe paboTaeT Au3aliH-TpyIIIa.
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