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OT HAYKU - K PALLNKAJIbHbIM TEXHUYECKUM NPEOBPA30BAHUAM:
SNEKTPODU3UKA U TEXHONOTUW XXI BEKA

M.®. Boporywnw, IJ1. CakcaraHcknit, O.. ®unaTos

HayHHO- MCCRenoBaTenbCKNN MHCTUTYT 3eKTPODM3MHECKON annapatypbi um. [1.8. Edpemosa. Carkr-Metepbypr

Onucar ﬂOﬂyBEKOBOl:i KUIHEHHBIA NyTb BbINYCKHNKE TOMCKOro NoANUTEXHUYECKOro MHCTUTYTa akagemuka Bacunua AHapeeeuwa
/-ﬂyXMX. OTpa)KEHbI OCHOBHbIe 3Tansl ero I'UTOAOTBOPHOV_I TBOPVECKOIZ AEATENbHOCTU, U310XEHbI OCHOBHbIE ROCTUXEHUA BO3rNasase-

MOU UM HaY4HOM LIKONbI.

BecHoit 1953 roma BeimyckHuk ToMCKOTO HoMTeEX-
HUYECKOTO MHCTUTYTA, MONIONOM HHXeHep-(pu3uK Ba-
CHIHi [yXuX ¢ €CTECTBEHHBIM BOJIHEHUEM M TBEPIBIM
XEJIAHUEM CTaTh HACTOSAILMM CIIELMATHCTOM MEPECTY-
ITHJT IOPOT HEKOETO CTPOTO 3aCEKPEYEHHOTO "TI0YTOBO-
ro smuka" B Jlenunrpage. Tak cynp6a HaBceria cBs3a-
na 6ymymero akaneMuka, naypeara JleHuHCKO#M U To-
CyNapCTBEHHBIX IpeMui Bacwmus Annpeesuya Diyxux
C ANEKTPOPHIMKOH, OTEUECTBEHHBIM NEKTPOPH3IMYEC-
KMM aIlnapaToCcTPOSHUEM.

B nexabpe 1945 rona, kK MOMEHTY chopMUpOBaHMS
"TIOYTOBBIH SIMK" NPEACTABIISLT OGO CPaBHHTENBHO
HeMHoroyHcieHHoe Ocoboe KOHCTPYKTOpcKoe 6iopo
(OKB) Ha naGopaTopHO-NpOM3BOACTBEHHOIM faze 3a-
BOZA "DyieKTpocuia”. 3aauM, TIOCTABJCHHBIE TIPaBH-
TesbcTBoM nepen OKB B ToT nepuon, 6bimy OpHEHTH-
POBaHH Ha COBETCKUI aTOMHREIA MmpoekT. HayansHeri
“rioprdens 3aKa308" BKIIOYAN COAHNE EKTPOMAT-
HHUTHBIX CENAPaTOpPOB — YCTAHOBOK JUIA Da3ficAcHUA
H30TOIOB TPAHCYPAHOBMIX 3IEMEHTOB, — U LIUKJIOTPO-
HOB — Hau6oJiee MOLTHBIX B Te TOJB HCTOYHUKOB YC-
KOPEHHHIX ITYYKOB alb(ha-yacTHIl, HEOOXOOHMEIX s
SKCINEPHMEHTATBHOIO M3YYEHUS ANEPHO-PUINIECKUX
CBOWCTB YpaHa U IUTyTOHHS.

B Heckonyaemol yepene HayuHBIX NpoGeM H 1po-
M3BOJICTBEHHbIX 3a60T HENOCPENCTBEHHHEIE YYaCTHUKU
TeX COORITHA BPAL JIH 3a/lyMBIBAIHCH 06 UX HUCTOPHKO-
bunocopckoM 3HayeHHH. Mexny TeM B NETONUCU
EKTPOYH3HKH — HayKH O B3AUMOJEHCTBUH BIEKTPH-
YCCKHX 3apS/0B, BELIECTBA, NEKTPOMATHHTHBIX TIOJEH,
— ¢ poxaeHueM OKB otkpriBanachk HoBad Iiasa.

Cosnanune crenMatM3upOBaHHOTO HayYHO-KOHCT-
PYKTOPCKOIO YUPEXIEHHUS B FOJOLHOMN, Pa3pyLIEHHOM
BOHHOM CTpaHe 03HAYaNo, YTO 3aKOHBI 31EKTPO(H3K-
KH TIEPECTAIOT PACCMATPUBATHCA TOCYJAPCTBOM JIHILb
KaK "BHYTpeHHee feso” TIpuponn v numa Iid yMoB

OTIENbHBIX yueHbIX, [I03HAHKME ITHX 32KOHOB IEHaeT
ANEKTPOPU3MYECKUE YCTAHOBKH MOILHEMIIUM OpyIH-
€M TIPOM3BOICTBA ¥ OGIIECTBEHHOM MpaKTHKK. BHaua-
ne po6Ko, a 3aTeM Bce Gosiee PELIUTENLHO ¥ KPYITHO-
MaciITaGHo OHM 060PaYUBAIOTCA HOBLIMU IIPAKTHYEC-
KH BEYHHIMHM IHEPTOUCTOYHMKAMM, TEXHOIOTMYECKH-
MU MHCTPYMEHTaMM HEBUOAHHON paHee 3QPEXTUBHO-
CTH; HEUTPAH3YIOT BpaxXneOHbIE A Y€0BEKA CPE/IH,
HaJleNA10T NPO3PaYHOCTBIO HETTPOHULIAEMOE; COMMXa-
I0T Joeit, MaTepUKH H IUIAHETHI; OTKPHIBAIOT LI Lie-
JIUTENILHOTO BMEILATEIbCTBA TOHYAKIIYIO apXHTEKTO-
HUKY YeoBeyeckoro opranusma. Ilo cymecTsy, co BT0-
poit monosunsl XX exa Ilkona snexrpodusuky, npo-
HoJDKast yrayenaTh U pacIIMPATh MOHUMAHHE OKPYXa-
IOLIEr0 Hac MUpa, OBHOBpeMeHHO ctaHoButcs [1ko-
JIOM NPaKTHIECKUX TeXHONOrui. X noreHuuaisayio
3HAYMMOCTD BO BCeX cepax COBpEMEHHON NUBHJIU3a-
LIMH MBI TOJIBKO-TOJIBKO HAYMHAEM OCO3HABATh.

OcHosareneM u nepesiM pykosomuteneM OKB, B
1960 r. craBmero ussecTHriM Kak HayuHo-uccnenosa-
TEJILCKUA HHCTUTYT 3EKTPOU3MIECKOii annapaTypl
(HANDPA), 661 IMutpuit Bacwisesny Edpemos —
copaTHHK akanemuxa U.B. Kypuarosa, BunHEIi coBeT-
CKMi Y4EHHIH U HHXEHED, TOCYIAaPCTBEHHbIN U 0fLHe-
CTBEHHBIH lIesATe b, 32 BRIIAIOLINECS 3aCIyTH B CTAHOB-
JICHUM aTOMHO! HayKu ¥ npombiuiieHHocT! .B. Ed-
PEMOB ObUT YHOCTOCH 3BaHUii aypeata JIeHHHCKOM 1
yetsipex Tocymapcrenubix npemuit CCCP, Tpuxasl
HarpaxnicH opaeHoM JIeHnHa, MHOTHMH OpIEHAMU U
MenanaMu. Ero ums ¢ 1961 rona HOCHT cO31aHHEI UM
HHCTHTYT.

Y ucroxoB HUMD®PA cTOMT TaKXe NOKT. TexH.
Hayk, nipo¢. Esrenuit Ipuropsesuy Komap, mHorue
rofibl paboTaBILKIT B TECHOW TBOPYECKOH CBA3KE C
H.B. EGpeMOBEIM ¥ CTaBIIKIA €10 IPEEMHMKOM Ha 110-
cry aupexropa HUHUS®A. 3a soigaommiics BKiag B
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pasBuTHe 3eKTPodU3NYECKOTO aNnapaTocTPOeHUs U
anexrpoMatnnHoctTpoeHus E. I KoMapy npucyxaeHs!
JHenunckas u nate TocyraperBennbix npemuit CCCP,
OH HarpaxueH opieHoM JleHMHA; KaBanep MHOTUX Op-
JIEHOB ¥ MEAasei.

C nepsuix et cymectsoBannss HUUD DA rpanu-
LUH MOJHON TBOPYECKON CaMOOTAAYU BMECTE C
J1.B. EbpemosnimM H E.I. KoMapoM 3aknajbiBain MHO-
rve CIeNUATMCTEL, IPHIIENIINE B KOJUIEKTUB ¢ MONeH
Beaukoit otevecTBeHHOM BOHHBI. B ux yncne ©.K. Ap-
xanrensckuit, M A. Tawes, [A. 3efitnenok, U.®. Ma-
e, H.A. Monocson, B.B. PoxaectpeHckuit,
H.M. Poitde, A.M. CTonos, ZECATKH IPYTUX UHXEHE-
POB-HCCIIEH0BATENEH, KOHCTPYKTOPOB, TEXHOJ0r0B. X
TPYJ OTMEYEH J1aypeaTCKUMH 3BaHUSMHU, IPABUTENb-
CTBEHHBIMH HATpaflaMi, BLICOKMMH Y4EHBIMH CTCTICHA-
MH; TaMATh O HUX OJIMIETBOPSAIOT YHUKATBHBIE IEKT-
podu3uuecKne yCTaHOBKH, MHOTHE U3 KOTODBIX YCHELI-
HO (YHKLIMOHUPYIOT A0 CHX IOP.

Henp3s He Ha3BaTh, K IPHUMEDY, SKCIICPUMEHTATb-
HO-TIPOMBIIUIEHH B KOMITNEKC 0 31€KTPOMArHUTHO-
MY pasleJieH’Io u30TornoB: 10 1951 rojga — TpaHcypa-
HOBBIX 3IEMEHTOB, a ¢ 1952 rojia — TMTUS; CHHXPOLMK-
notpod Ha 680 MaB mis O6benvHEHHOTO UHCTUTYTA
AIePHBIX McclenoBanuit (1949 r); UMKIOTPOHHI ¢ Aua-
METPOM TIOMIOCHBIX HaKOHEYHHKOB 120 U 150 oM ms
anepublx neaTpoB CCCP, ctpan Bocrounoit Espornsl
u KHP (19511957 rr.); kpynHeimuii B MUpe IPOTOH-
HBIA cHHXpoTpoH Ha 10 I5B (1957 r); nepsyio B MUpe
IIa3MEHHYIO IOBYIIKY C MAaTHUTHBIMY Apo6KamMu
OTPA-1 (1958 ) u kpymueiiumit Tokamak T-3 (1963 ),
Ha KOTOPOM BIIEPBHIE B MUPE OBbLT 3KCIIEPUMEHTATBEHO
JOCTUTHYT MPOPHIB K TEPMOSAACPHLIM TEMITEpaTypaM;
KPYIHEHIINA B MUPE LMKJIOTPOH MHOTO3apsAAHBIX
nonoB s OVSIH (1963 r); yHMKanbHbIE OTEYECTBEH-
Hble AMHEHHbIE YCKOPUTENU 2J1eKTpoHoB (JIVD) Ha
suepruio 400 MaB u 2 I3B 11a XapbkoBckoro ¢pusu-
KO-TEXHNYeCKOro HHCTUTyTa (1963 ) M nepsbie oTe-
yecteeHHble JIYD Ha 5 u 25 MaB g nydeBoit Tepa-
iy (1965 ). HacTodimum 3Be300NaI0M JOCTHXECHHA
o3HaMeHoBascs 1967 rox. B cTpoii meficTByoluX ObLTH
BBE/ICHBI CaMbie KPYITHBIE B MHDE IIPOTOHHbII CUHXPOT-
pon Ha 76 [5B nna MHcTUTyTa QU3MKH BHICOKHX 3HED-
THi, CHHXPOUMKIIOTPOH Ha 1 I3B s JleHuHrpancko-
r0 HHCTUTYTA SACPHOR GDH3UKM M 3JIEKTPOHHBII CHHX-
poTpoH Ha 6 I5B mns EpeBaHcKkoro ¢pH3MYeCcKOro MH-
CTUTYTA.

Cepbe3noe BHEMAHME HAYUHAET YACNITHCS Tpobiie-
MaM paiHalliOHHO-BAKYYMHOTO MaTepHaIOBEACHHUS:
paspabaTkIBaloTCA H BBONATCS B HayYHYIO JKCIUTyaTa-
M0 YHUKATBHbBIE CTEHIBI J/1S KOMIUIEKCHOTO MOJEH -
POBaHUS BO3AEHCTBUA Ha KOHCTPYKLMOHHLIE MATEpH-
aJTbl HOHHBIX U 3IEKTPOHHBIX HYYKOB, [L1A3MBI, 3JICKT-
POMArHHTHOTO M3TyYeHHUs, pa3peXeHHbIX Ta30B CTPO-
r0 KOHTPOTHPYEMOTO COCTaBA, TEPMOLIMKAUYECKUX
Harpysok. IlepBuiit Tako# CTEHI CO3HABAICA B PAMKAxX
OTeYeCTBEHHON KOCMHYECKOH MPOrpaMMbl. YXe yepes
HECKOJIBKO JieT 3TH pabOThl Pa30BBIOTCH B HOBOE Hayy-
HOE HanpaslieHHe — IKCTIEPUMEHTANILHOE TepMosep-
HOE MaTepHAJIOBEICHHE.,
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HeMano nnoaoTBOPHBIX TBOPYECKMX MIEH U mepc-
NEKTUBHBIX HANPaBJieHUH, 3apOJUBLIMXCA HA 3ape CO-
BETCKOTO 3/1eKTPOGH3UYECKOro annapaToCTPOECHK, U
TIOHBIHE COXPAHAIOT CBOE 3HAYCHUE.

OfIHO U3 TakuX HanpaeieHuit — MIJI-3nekTpoMa-
IIUHOCTPOEHME, TTOTYYHBIICE HHTCHCHBHOE Pa3BUTHE
B HUUD®A ¢ Hayana 50-x roaoB B paMKaX HECKOJb-
KHX S€PHO-3HEPTETHYECKUX TporpaMM. Yxe B 1952 1.
noxt pykosoacTeoM H.A. MoHoc3oHa 6b01 pa3paboTaH
W YCIIEIHO HCTILITAH ITEPBHI ONBITHBIN 00pa3sel JeK-
tpoMaruuTHoro MI'JI-Hacoca ¢ XMAKOMETATHYECKHM
pabouuM tenoM. C 1954 . 311 pabOTH BO3rAABASET
B.A. Tnyxux, CITOTHBHIMI BOKPYT cebs [PYIITY TalaH-
TIMBBIX MOJIOABIX HHXEHEPOB ~— GHIUKOB, PaCYCTUH-
KOB ¥ KOHCTPYKTOPOB. DTOT KOJUIEKTUB CTaJ1 BIOCICA-
CTBHM TBOPYECKUM SAPOM CIELUANTH3UPOBAHHON Jla-
6oparopuu. M3 ee cpennl BHIIUIM YETEIPE AOKTOPA U
ceMb KaHIMAaTOB HayK, 3aI0XUBIIHE MHXCHEPHO-PHU-
3MYECKHE ¥ TEXHOTOTHYECKHEe OCHOBH CO3NaHUS 3MEK-
TPUYECKHUX MAIIMH HOBOTO KJ1acca. BHIOTHEHHBIE MU
HCCNENOBAHHUS ¥ Pa3paboTKH MONYyYMIH MUPOBOE IIPH-
3Haxnue. OHY HALLTH BOTUIOLIEHUE NPU OPTaHU3ALMU
CEpHIHOrO IIPOM3BOICTBA BHICOKOHATEXKHBIX ANEKTPO-
MarHUTHLIX HACOCOB ¥ IPOCCENICH C XHAKOMETAUINYEC-
KUM palouuM TeJIOM JUIS PeaKTOpOB Ha GBICTPBIX HEH-
TPOHAX ¥ KOCMHYECKMX SIICPHO-3HEPTETHYECKUX YCTa-
HOBOK.

Pa3spaGoTaHHbIMM U u3rotosieHHsiMH B HUMD DA
MI'/I-HacocaMu YKOMILIEKTOBaHbl BCE OTEYECTBEHHBIE
AIIepHBIE PeaKTOphl Ha GBICTPBIX HeHTpoHax: bP-10,
BOP-60, BH-350, BH-600. B o0mieit cIOXHOCTH BbI-
nynieHo 6osee 100 HaCOCOB Pa3MMYHBIX MOTNDUKALIMH.
K HacTogmEeMy BpeMEHH IMPOAOIXHUTENBHOCTE 6€30T-
Ka3HOMH 3KCIULyaTaty HacocoB peaktopa BH-600 xo-
cturaa 60 Tricaq 4acos, a ycraHoBky BP-10 — 170 TsI-
cs14 yacoB. B cepeaune 80-x romoB U3TOTOBJEH U YyC-
AEIUHO UCIBITAH B XUIKOMETAIMYECKOM KOHTYpE
HWIHHAPHYECKU I HHIYKIIMOHHBIA HACOC IPOU3BOLU-
TenbHOCTHI0 3600 M3/4, 0 HeXaBHETO BPEMEHH OCTa-
BaBLIMICA CaMbIM MOIIHEIM B MMPE.

TexHMyecKue MapaMeTpHl, CyLIECTBEHHO APEBHILIA-
olMe MHPOBO# YpOBEHb, NPOLAEMOHCTPUPOBAIH U
soinyiieHHbple B HUAS®PA 3nekTpoMarHuTHeIE ZpoC-
CeJIM M MUKPOHACOCH! JIJIF S1epHO-3HEPTETHYECKHUX YC-
TaHOBOK KOCMHYECKOTro 6a3upoBaHus. B xoie neTHbIX
VCITHITAHUM JOCTUIHYT 12-MeCSYHbIH IKCIUTYaTaLIUOH -
HBIH pecypc OJHOM U3 TaKUX SHEProyCTaHOBOK — MU-
POBOji pEKODJ, COXPaHTIONIHIACS 110 cei AeHb. JIyuimit
AMEPUKAHCKHIA PE3yJIbTaT — OKOJIO IOIYyTOpa MECSLIEB.
Xoponye TIEpCIEKTUBL MMEET M CO3AaHHAA raMma
MTI/I-ycTpOHCTB AN PaKeTHBIX HOHHO-IIa3MCHHEIX
JiBUrarelieif, paboTalOUMX Ha TUTHH. DTH YCTpPOHCTBA
YCIIEUIHO TPOLLTH HOMHBIA LUK Ha3eMHOM 0TpaboT-
KM Y HCIIBITATENbHbIE OPOMTANLHBIC TTOETHI HAa KOCMHU-
YyeCKHX anmnaparax cepuu "Kocmoc”,

TTox HayynsIM pykoroactBoM B.A. Ilyxux cosmaH
YHHKAJIbHbIA aBTOHOMHBIH UMITyIbCHBIA MI/1-reHepa-
Top MoinHocTeo 500 MBT Ha nopoxoBoM ToILIMBE C
pacxozoM 1000 xr/c. KomroHeHTH FeHepaTopa — JEK-
TPOMArHATHAs CHCTeMa BO30YKACHHUS C JHEPro3anacoM
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100 MJIX, MHRyKTHBHbIH HaKoIUTE L SHEPIrOeMKOCTBIO
20 600 MJIx 1 xoMMyTHpYiomas annaparypa Ha 200 KA,
50 kB, — 5o Hactosmero BPEMCHHU HE UMEIOT MHPOBBIX
dHAJIOTOB,  NAPAMETPHI U YAEABHBIE XapAKTEPHCTUKY
TCHEPATOpa OCTAIOTCA HeNPEB30HNEHHbIMK JI0 CHX TIOp.

K cepenune 50-x ronoB noce 3naMenuToro JIOKJ1a-
Aa akanemuka U.B. Kypyarosa B Xapysmie o coserc-
KUX MCCIIEROBAHMSX 1O YIIPABISEMOMY TePMOSAEPHO-
My CHHTE3Y NpoGiieMa 06y3aHKs PYKOTBOPHOIO COJI-
HIla CTAHOBMTCS SMHIEHTPOM MMPOBBIX COGHITHII B
¢usuke. K sToMy Bpemenn YCIIEXH, NOCTHTHYTHIE B
MII-temaruke u BoneBrle KayecTsa BBIBOJAT MUTOM-
12 TIT! B 9CnO MONOABIX JIMAEPOB HHCTHTYTa. B 1957
TONy Ipynne CneLMalucToB NOX PYKOBOACTBOM B.A.
Iyxux mopyyaercs paspa6orka TOPOMIAIBHOM TEpMO-
ALEPHOH YCTAHOBKH "ATbha” — MIeiHO-BH3MIecKoro
O1HM3HeNa AaHIUICKOH ycraHosku ZETA, — cosnasae-
Moii nto nipeanoxenuio M.B. Kypuatopa B KauecTse ap-
TCPHATUBH JIMHEHHON NMIa3sMeHHOM JOBYLIKe. 3a
PCKODIHO KOPOTKHif CPOK, — 0K0J10 9 MecsLies, — "AJip-
a" BBOIMTCA B CTPOIL; O €€ 11apaMeTpax COBETCKAY Jie-
Jieraluus TpuyMaibHO TOKNAAbBAET Ha JKeHEeBCKOl
KOH(EPEHIIMH [T0 MHPHOMY HCITOb30BAHHIO ATOMHOM
SHEPIUY,

1 xota "Anpga" He crana pusnyeckum npooGpa-
30M TEPMOSIEPHOTO PEAKTOPA, HOTYYEHHBIH HHXeHep-~
HBIV OTIBIT CHIIPAJ BAXHYIO POJb Ha TNIOCTIEAYIONINX 3Ta-
Tax TEPMOSIIEPHBIX UCCIIENOBAHMI — YXe Ha TOKaMa-
Kax.

B 1967 romy, npoitns napruitusie "YHUBEpCHTETHI",
B.A. Inyxux Hazuavaercs 3aMECTHTEIIEM JMPEKTOpa
HUHNIBDA 1o nayyroii pa6ote; ¢ 1974 1. oH cTaHOBUT-
Cfl DYKOBOZMTENIEM HHCTUTYTA.

K xoHuy 60-x rogos obperaior 3aBEPLUIEHHOCTh U
JIOTHYIECKYIO CTPOUHOCTD OGIIME MPUHLIMITH] ¢byHKIH-
oHupoBanua HUUB®PA. C oguoi CTOPOHBI, 3TOMY
CIIOCOGCTBOBAN IMHAMHAM, NIPHCYLIHI ATOMHOI oTpac-
/1 B LIEIOM, TUTLHOBHIHOCTD, TBEPAAS BOJA U IOJIH-
THYECKast OTBETCTBEHHOCTH €€ 1Taba, ¢ APyroil — Heo-
PIHMHAPHOCT HAYYHOTO M HHXEHEPHOTO MEIIIEHHS,
CAMOJMCLMIIMHA U 0GOCTPEHHOE YYBCTBO IPaXAaH-
CTBEHHOCTH pyKoBoaureneit HUUD DA pero TBOpYeC-
koro akruBa. [locnenosaresnbHas opientanus Ha st
TIPUHITMITE] IO3BOTMIIA KOUIEKTHBY 3aHATH M HA TIpo-
TAXCHUN IECATWICTHI YCTOMYMBO yIEpXMBaTh JIUIH-
PYIOILIME TO3HIUKH B OTEYECTBEHHOM U MHDOBOM 3/1¢K-
TPOGH3MYECKOM ATNApATOCTPOEHMH.

IIpexne Bcero, ato HHXEHEPHas CMeIOCTh, TOTOB-
HOCTb GpaThes 32 TaKMe HAYYHO-TEXHHYECKHE 3anayy,
KOTOpbI€ “crienuanycTy-o6msare;no” NPEACTABIUINCE
Obl HEpa3PEUINMEIMY. CBoeoGpasHHIil TBOpYECKuil K-
crpum! He cnyyaitHo ko MHOrHM HHXEHEPHO-(DH3N-
CCKMM KOHUCTILMAM M KOHCTPYKTHBHBIM DEUIEHHSM
crnenunanicros HAMB®A 6e3ororopoyno NPHJIOXKH-
MEI STTHTETH "YHHKAJIbHBIE", "He MMelolIe MUPOBRIX
AHAIOTOB", "MUOHEPCKHE" 1 TIL.

Nanee, 310 cHcTEMHBI MOTXOR K pelraeMoil Hayy-
HO-TEXHUYECKOH 1pobneme. DnexTpodusnyeckue
KOMIUTEKCH — 3T0 TOHYallee CINeTeHHe 06BEKTOR
MHKPO- H MaKpOMHPpa; COXHEHIIas COBOKYIHOCTh

CHCTEM, Y31I0B, MEXaHH3MOB, B3aUMOIEHCTBYIOLIMX B
AVHAMHYECKH ONITHMU3MPOBAHHBIX PEXHUMaX; TMTAHT-
CKHe 00beMbl 06pabaThIBaeMbIX MHGOPMAMMOHHBIX
HOTOKOB; rapMOHU3UPOBAHHOE TPHENMHCTBO "KOHCT-
PYKUHA — MaTEpHAThl — TEXHOJIOTHH",

Co3anue TakuX KOMILTEKCOB HEMBICTIMO 63 y4a-
CTHSA IPOQECCHOHATIOB —~ TIPeACTABUTENEH NECATKOB
HAYTHBIX M TEXHMYECKHX AMCUMILTAH, HX Y€TKOTO TBOD-
I€CKOro B3aHMOJECHCTBHS, B3AUMOIONONHSIOWIETO UC-
HOJIB30BAHHS MAaTEMaTHYECKOTO, DH3MIECKOTIO H Tex-
HOMIOrMYECKOTO MONICIMPOBAHMS, PEANU3ALMH HHIYC-
TPHAILHBIX METONOB NMPOU3BOACTBA OGOPYNOBAHMS U
OpraH3aLMH C60POYHBIX PaGoT, LHPOKOTO KOOPIMHH-
POBaHHOTO IPUBEYEHHS IKCTIEPHMEHTAILHBIX IPOH3-
BOACTB M CNIEMANN3UPOBAHHBIX MPOMBILLIEHHBIX
MIPENTIPUATHIA.

Henb3s He Ha3sath Takke Hpe/IeIbHYIO BOCTIPUMM-
YUBOCTb K GYKBJIBHO B3PBHIBHEIM BCIUIECKAM HOBBIX
HJEH 1O NPUKIIAHOMY MCIIONb30BAHHIO 3nekTpodu-
SHKH ¥ 3NIEKTPOGU3UYECKUX YCTAHOBOK, B OCOBEHHO-
CTH, B PAIHALIKOHHBIX TEXHONIOTHAX, METULIMHE, 3KO-
JIOTMH; aKTHBHOE MEXAYHAPOXHOE COTPYAHUYECTBO 11O
npo6JIeMaM YIIpaBISeMOro CHHTE3a U {bu3uKH BHICO-
KMX SHEPTUit He NpPEpLIBABILEECH HaXe B CAMBIE OCT-
DPHIE IEPHOAHI "XONMOMHOMN" BOMHBI, TOTOBHOCTB K Gbic-
TPOif CMEHE TEMaTHYECKHMX HANpaBJECHU TIDK COXpa-
HCHUHM HHTCILIEKTYaNnbHOIO NIOTEHLMANA Pa3paGoToK,
3PMMO POABUBLIASACS B Ha4ate 90-X roioB npu "BTOp-
xenuu" HUMD®DA B coepy XeJIE3HOOOPOXKHOTo
TPAHCIOPTa M 3/IEKTPOSHEPTETUKMU; TIOCTOSHHOE allMH -
HUCTPaTHBHOE U OBLIECTBEHHOE BHUMAHME K TPo6iTe-
Me rion6opa ¥ nmpodeccHoHansHOro pocta MOJIOEIX
MHXCHCPHBIX U HAYYHBIX KAAPOB; 'HOKOCTH B BOMPO-
Cax CTPYKTYPHOM M SKOHOMHYECKOH MOMUTHKM,

He Gyner npeysennuenmem Hassats TIepeYHCIeH-
HEIe akTOpsI criacuTenbbiM w11 HUUDDA 5 e-
PHOZ 00BATBHOIO Pa3PyIIEHHS SKOHOMUKH M Hayku
Poccuu 90-x rozos.

Apkoit neMoHcTpanmeit Ha3BaHHEIX IPHHIHAOB
CIYXHUT XDOHONOTHS Pa3paboTOK M BHEAPEHKS B/IEKT-
podusnyeckux ycraHosok HUMDDA. Bor JIMLIb He-
KOTOPHIE €€ BEXY:

1969 Ilepssie oTeyecTBeHHEE BBICOKOBOJIETHEIE Tex

HOJIOTHYECKHE YCKOPUTENH "DNeKTPoH" 1 "AB-

popa”.

Ilepsriit oTeYecTBEHHLIIH HEUTPOHHEIH reHepa-

Top HI'-150.

- DIeKTPOCTATHYECKHit TTepe3apaaHELi YCKODH-

Tesb STTI-10 (dpesaen).

Hepsbie JTYD wig crepumisanyn, AKTUBALMOH-

HOTO aHamu3a, MORUMUKALKY TLIaCTMAC,

I[TepBLift OTeYeCTBEHHBIN KOMMAKTHELI H30-

XPOHHBIH LMKN0TPOH MT1I-20 (Typky).

- Kpynueitunit 8 Mupe tokamak T-10.

1975  KpynHeiiumit B Mupe KOMOMHHPOBAHHKIIA CO-
JeHonn KC-250,

- Kpynneitiuuit B Mupe CO,-nazep umnysscHo-
[ICPHOAMYECKOTO HeHCTBHA MOIMHOCTHIO

1970

1972

1974
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1976

1982

1985

1988

1989

1994

1995

1997

1998

1999

2000
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Tlepssie cepuitnpie JIVD IS NPOMbILLICHHOA
HedEKTOCKONMH M3IEIUil TAXENO0r0 MaliMHO-
CTPOCHUS.

VHHUKaIbHAA MEKTPOHHO-TIYYKOBAs yCTAHOBKA
" Anrapa-5" [ UCC/IEe0BAHHI B 001aCTH MHED-
[MATBHOIO TEPMOAAEPHOIO CHHTESR,

KpynHeitmuit B EBporie HEATPOHHBIA reHepa-
Top "CHer-13".

VHUKAIbHBI SEKTPOCTATHYECK Ui epe3apsi-
HB}t YCKODUTENb TAXKEJIbIX MOHOB YKII-2
(Anma-Arta).

KpymHeiimmit B Mupe Tokamak T-15 co csepx-
NpoBoAdLIei 06MOTKOM TOPOUAATBHOTO Mar-
HHUTHOTO 1O

KpynHeiiuia B Mupe Toxamak TCIT ¢ axuaba-
THYECKYM CXATHEM [UIA3MEHHOTO IIHYpA.

IlepBas B MMPE YCKODSIIOWIAs CUCTEMA C NIPO-
CTPAHCTBEHHO-OXHOPOIHOM KBALPYMONBHOK
(DOKYCHPOBKO# UOHHOTO Ny4Ka.

TepBasi OTEUECTBEHHAS aBTOMATH3HPOBAHHAS
CHCTEMA TeAeMEeXaHUUeCKOro ynpaBneHHs
06BeKTaMH 3MEKTPOCHAOXEHUS KeAE3HOAO-
POXHOTO TPAHCIIOPTA.

TMepBhLil OTEYECTBEHHBIH BAaroH-1ab0paTopHs
JUT AaBTOMATH3MPOBAHHBIX MCIILITAHH KOHTAK~
THOU CETH IMNEKTPUPUIIMPOBAHHRIX KENE3HBIX
JIOPOT.

[lepBBIit MMMYJILCHBIN YCKOPUTEb 31EKTPOHOB
JUIS MOAMbMKALIMM KOHCTPYKUMOHHBIX MATEPU-
anos (Kapncpy3).

[Tepsas oTeuyecTBeHHAs YCTAHOBKA DPACKAH
Ha6asze JIYD mnsg TAMOXEHHOTO KOHTPOJIS KpyTi-
HOrabapUTHBIX KOHTCHHEPOB U TPAHCHMOPTHBIX
CpencTs.

TlepBast OTeueCTBEHHAs YCTAHOBKA JUIA CTEPEO-
TAKCHYECKOH Tepanuu Y3IKUMH QOTOHHBIMH
Ty4KaMH.

TepBhiit BEICOKOBOJNBTHEIH YCKODHTEND "Dnex-
TpoH-9" JUIA IPOMBIULIEHHO! OYMCTKH OTXOMS-
1(UX Ta30B OT OKCUIOB a30Ta i cepsl (KHP).
Opraxuzanusi CepuHHOTO MPOU3BOACTBA JYD
JUISE Ty4eBOY Tepanuu.
OIbITHO-IPOMBILUTCHHAs YCTAHOBKA U1 a3ep-
HOTO pa3eNeHus N30TOMOB.

TepBblit B MUPE MOOUJTBHBIA JIa3ePHO-TEXHONO-
[MYECKHil KOMILIEKC MOLIHOCTbI0 50 KBT.
TlepBhiil OTEUECTBEHHELH CBEPXIPOBOAANIHIA
MarHMTOPe30HAHCHBIH ToMorpad.

{TepBbiil MOILHBIH 0TE4YECTBEHHBI I TBEPAOTE/b-
HBlit 1a3ep ¢ AMOLHOM HAKAYKOH, paBoralonuif
B PEXHMME yIBOCHHS YaCTOTHL.

[TepBblif MOWHEBIH OTEYECTBEHHBI LIHPOKO-
arnepTYPHBI Ja3ep Ha napax Meu.

TlepBbiit yCKOPHTEIbHEIA KOMILTEKC U1 nedex-

TOCKOIMY M3ENHit TXEN0ro MAUIMHOCTPOCHU A
MeTodaMH pagudorpa@uv M MHTPOCKOIIHH
(KHP).

- Tlepstiit JIVD ¢ IOKANBHOM paMaLOHHOM 3a-
[IUTOM 1Tl MOOWIBHOM HHTPOCKOTIMYECKOH CH-
CTeMBI TAMOXEHHOTO KOHTposia (PpaHuys).

- [lepBblit IMPOKOANEPTYPHBI CO,-nasep BbICO-
KOTO JaBJICHUA.

CaMblif MOLIHbLA OTeYeCTBEHHBIA nasep "JIyd"
Ha HEOIMMOBOM CTEKJIE,

- TonoeHo#t 00pa3ell cepUAHRIX aBTOMATH3UPO-
BaHHBIX JIVD U8 IPOMBILIEHHBIX CTEPUIIN3a-
[IMOHHBIX YCTAHOBOK.

Ocoboe MECTO B AaHHAIAX MMPOBO} HayKy 3aHAMa-
T MEX/IYHapO/IHas POrpaMma Co3JaHMs IKCIEPUMEH-
TAJBHOTO TEPMOSIEPHOTO PEaKTopa, Hies KOTOpok
BHIKpUCTa/LIH30BaNach K 1978 rony.

D10 GBUI TIEPBHIA B MCTOPHM COBMECTHBIH 11ar Be-
AyIUX WHOYCTPUANBHBIX AEPXaB K TepMOAAEPHOI
SHEPTETHKE.

Mo unmuuaruse akanemuka E.J1. Benuxosa cTpa-
bt Esparom’a, CCCP, CIIIA u SinoHus Hadam npo-
eKTHYIO pa3paboTKy MEXIYHapOIHOTO TepMOAACPHO-
ro peaktopa — Tokamaka THTOP. O6pa3Ho roBops, 310
fbiIa HAYYHO-TEXHMYECKast "TIPUCTDEIKa": Hallo ObL10
0603Ha4YNTD IPOOIEMBI M HAMETHTD ITYTH HX HIDKEHEp-
HOTO PEIUEHH, BLIABUTH KPUTHUECKUE TEXHOJIOTHH,
chopMUPOBATH LEHTPATbHYIO MPOCKTHYIO FPYNIY M
HalLMOHABHBIE TBOPYECKYE KOJUIEKTUBB YUYCHBIX U
MHXeHepoB, HaliTh Hanbonee 3 PexTUBHBIE OpraHu-
3aLMOHHKIE ¥ TONHTHKO-IOPHIHYECKHE HOPMEL CO-
TpyIHMYECTBa. Bee 3T0 yAaioch CAeaTh B TEUCHHE N6~
catwnetus. Thica9M TOMOB HAYYHBIX OTYETOB M TEXHU-
yeckoi gokyMeHTauuu B MATATD 1 opraHM3aumsx-
yuacTHuLax [IpoeKTa COCTAB/SIOT YHHKTBHYIO SHIHMK-
JOTIENHIO 3HAHMA ¥ TEXHOJIOTUYECKOTO OTIbITa HAPOX-
nawomeiics sHepretuxu XXI Bexa.

B 1988 T, ce/IaH HOBBIH KPYITHBIA KOJUIEKTHBHBIA
1Iar Ha YTH K TePMOSLAEPHO# SHEPreTHKe: HataTa Ipo-
eKTHas pa3paboTKa MeXIYHapOJHOTO PEaKTOpa-TOKa-
maka UTHP. Kak ¥ npu NpOeXTHPOBAHUH PEAKTODa
MHTOP, xa HUMD DA Bo3n10XeHBl QYHKLHMH ITaBHO-
T'0 KOHCTPYKTOpa ¥ KOOpAMHATOpa HUOKP B Poccun.
3a 12 JteT paGoTH Haj IPOEKTOM, K 2001 I. IOCTUTHYTH!
BHIIAIONIMECS HAYYHBIE ¥ TEXHAYECKHE PE3YNIbTaThl MO
MOJIETHPOBAHHIO U TEXHOJNIOTHYECKOH oTpaboTKe 0OC-
HOBHHIX cucteM peakTopa. Co3laHbl HayYHbIC, NPOU3-
BOACTBEHHO-TEXHOJIOTHYECKME M OPraHM3allHOHHbIC
TIPEATIOCHUTKH K TOMY, YTOGH YXE K 2005 rofy MpUCTY-
HUTh K U3TOTOBJIEHHIO CBEPXMPOBOIALINX MaTHUTHBIX
6/I0KOB, BaKyyMHOM KaMephi, APYTMX CHCTEM H K 2012
TONy 33BEPLIUThL COOPYXEHHUE HUT3P-npoobpasa npo-
MBILIUTEHHOM TEPMOSIIEPHOM 3MEKTPOCTAHLHH oynyule-
r0. JJOCTHIHYTHIE POCCHHCKHAMHU yJaCTHUKAMU Tpoex-
Ta (a ux 6onee 200!) pe3ynbTaThl OTBEHAIOT BHICIIMM
MMPOBBIM JOCTIXKEHHAM U TO3BOJIAIOT HallEH CTpaHe
COXPAHATD BEYIINE MO3KIMH B MEXIYHAPOIHOM TEP-
MOSIIEPHOM COOOLIECTBE.

Cka3zaHHoOe JaeT THLIb GparMeHTapHbIS WIUTIOCTPA-

2001
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LM K TOMY, YTO COCTABNAET CYIHOCTE HAYYHOM IIKO-
JIbl OTEYECTBEHHOTO 3MEKTPOMUINYECKOIO arTIapaTo-
CTPOEHHH, MYTeH U METONOB 3 HEKTHBHOTO BOTIOIE-
HUS e¢ npuHUUNOB. IlIkonsl, chopMupoBaBieiica B
TOABI KECTKOrO MPOTHBOCTOSHHUS ¢ 3amagoM, Korna
AOMMHHPYIOIIMM ObUT 0GOPOHHEL BEKTOD HAYYHO-TEX-
HHUYECKOro pa3sutus ctpaHsl. IlIkonwl, mocnenosa-
TEJIbHO OPHEHTHPOBAHHOM Ha BCEMEPHOE MPAKTHYEC-

YOK 622.3

Koe BHeApeHue pa3pabatsiaeMoii armaparypsl. Llko-
JIbl MHTEJUIEKTYATbHOM PACKOBAHHOCTH W TEXHOJIOIH-
YECKOM CMENOCTH YYEHBIX M MHXEHEPOB TIPH SCHOM
O0CO3HAHHUU MMH JTAYHON OTBETCTBEHHOCTH 32 PE3YJIb-
Tat. LIKomsl, hyHIaAMERT KOTOPO# 3aoXimy nepBEIE
pyxosonurenin HUMB®PA u nyynive rpagnumm xoto-
DOJi B HOBBIX HE/IETKHX YCIOBUSAX CTPEMHUTCS noxgep-
XUBATh €¢ HBIHEIIHUA IM1aBa aKaneMuk B.A. Dnyxux.

HAYYHASA LLKOSIA TEOMEXAHWUKM - TAPAHT YCTEXA
1. Kynakos, B.E. MupeHkos, f1.B. 3BOpbIrKH

WHCTTyT ropHoro fena. r. Hosocubupck

B ctatbe uget peys 0 HayyHoit wkone akagemuka Muxamna Brapnmirposuya Kypnewy, sbinyckHika TOMCKOrO NOMMTEXHUYECKOrD

nHcTUTyTa 1953 roga.

B ucropun Hayxu, B ToM unce u TODHOIA, H3BeCT-
HO MHOXECTBO HayYHEIX Uiko1. Co CTyeHY€eCKO# MOpHI
OHM aCCOLMMPOBATHCH B HALLIEM CO3HAHMM [TPEXIE BCe-
T0 ¢ HMEHaMK Kopudees pocCHICKOI rOpHON HayKu:
M.M. IporonsaxoHosa, B.H. bokus, AM. Tepmuro-
peBa, A.A. Ckoumnckoro, JLJII. Illesskopa,
ZLA. Crpensrukosa. Ho Bpems OTKPHIBAET HOBHIE UME-
Ha yYeHBIX H HOBHIE HAYYHBIE IIKOJIhL

B 3roit cratee peys noiiger o HayYHOH MKOJIe aKa-
neMuKa Muxauna Branumuposuya Kypnenu, Boimyc-
KHHKa TOMCKOTO NOTHTEXHUYECKOTO MHCTUTYTA 1953 1
[Ipuaa 8 UHCTHTYT ropHOTo fiena CO AH CCCP B 1960
roxy, MOJIONO# yYeHbIi OOPATHI Ha Ce6d BHUMAaHMe
4JI€HOB-KOppecnoHaeHToB T.®. JTop6ayesa u
H.A. Uunaxana, Toxe He MeHee H3BECTHBIX, YeM pa-
HEC YIOMSHYTEIX YYEHBIX-TOPHAKOB, KOTOPHIE CTATH
€ro HaCTaBHUKaMHU. B OCHOBE UX XM3HEHHBIX B3LIANOB
JIeXany NPUHIMIIEL CO3UAaHHMA. B Hayke ecTb Hanpas-
JIEHUA, NAIOUIKE HOBBIC TEXHOJIOTHH, HO €CTh M TaKHe,
KOTOPBIC Ja10T HOBBIE 3HAHMSI, M HH ONHUM M3 HHUX ITpe-
HeOperats Henmb3s. U apyroit NMPHHLMII — HayKa He
TOJIBKO YaCTh KYJIBTYPhI, HO ¥ BAXHEHLIAS 9aCTh 5KO-
HOoMHKH. [Tosromy T.®. Top6ayes u H.A. Yunakan
OBUIH KAK "YUCTHIMU" TEOPETHKAMHM, TaK U BETHKUMHU
TIPAKTHKaMH, Yb€ HACJIENHME OCTAIOCh HENPEPEKAEMBIM
M B HalM JHH. FIMEHHO CBSI3b TEOPHH C TIPAKTHKOHA,
KoTOpas GbUIa MPOBO3IMALIEHA 3HAMEHUTEIMHA YYHTe-
JiSIMH, ¥ B3ST Ha BoOpyxeHue M.B. Kyprens.

Haunnanace mixona M.B. Kypnenn ¢ HAy4HOTO Ha-
TIpaBICHHA TEOMEXaHHKH H MHAOPMATHKH, KOTZA B
1970 rony oH Bo3rnasun KabuHeT, a 3ateM ¥ J1aboparo-
PHUI0 MEXaHUKH ropHeix nopox U1 CO AH CCCP.
M3BecTHO, YTO HeT 1IKOTBI 663 YYEHHKOB, U €€ MEPBhI-
MH CIYLIATeISMM, OYLYILMMH UCTIONHUTENSMU | CO-
DaTHUKaMH, a MHOTa M OMNOHeHTaMH, cTanu B.K.
AkceHoB, A.B. JIeonTses, M. Ycroros, C.H. Ionos,
B.H. Onapun, B.J. Bapuiunukos, K.B. Hupns,
L1. Kynakos. Bcem 1M, BMecTe ¢ YYHMTENEM, CTABATCA

B 3aC/IyTy CO31aHHE HOBOTO pa3fie)ia TOPHOI HayKu —
IKCTIEPUMEHTANBHON reOMEXaHUKH,

Ha nepsom stane opraHusauuu mxons ocooe
BHHMaHHe ObUI0 CKOHUEHTPUPOBAHO Ha PA3BMTHH MH-
CTPYMEHTAJIbHBIX METOZOB ONpPEENEeHHS HATPSDKSH 1
B OCaOYHRIX MOPOJAX H HATYPHHIX HCCICIOBAHMAX Ha-
TIPSXEHHO-IE(POPMHPOBAHHOTO COCTOAHHS YTONBHO-
ro MaccuBa. Bsuti cHOPMYTMPOBAHBI IPHHIMITHL H3-
MEpEHUH HAaNpSXEHUH B MAaCCHBE, OCHOBAHHBIE Ha
(pM3UYECKHX MOZE/AX TOPHbIX nopoa. OHy o3BoAMIM
BBIAC/TUTH HATIPABNICHUS MCCIIEIOBAHHS IIOPOJ] OCAI0Y-
HOH (OpMaLivy, YUNTHIBAIOLIME X YIpyroe, Hacliel-
CTBEHHOE ¥ KOMOMHHPOBAHHOE NIOBEIEHHE I10]] Harpys-
KOH. Yenexu, TOCTUTHYTHIE B STOM 06m1acTH, npUBeNy
K YCTaHOBJIEHUIO 3aKOHOMEPHOCTEH pacTipesieneHust
HaTpSKeHHUi, BADHALIMIA BTOPUYHEBIX TTONE Hampaxe-
HUM, BO3HUKAIOLIMX NIPY BO3NECHCTBUM YEJOBEKA HA
MacCCHB B YC/IOBUSAX ITOA3EMHOI pa3paGOTKU MOJe3HbIX
MCKOMaeMbIX. MI3MEHEHUS HaNPSAXEHHOIO COCTOSHUS
B 3aBUCHMOCTH OT CTPYKTYPH MACCHBA OKA3aIUCh BAX-
HBIMU HCXOJHBIMU NaHHBIMH IIS OIICHKH NOBEIEHHUS
TOPHBIX TIOPO BO BPEMEHH M YCTOWYMBOCTH MON3EM-
HBIX COOPYXEHUH B LieOM. CyIleCTBEHHBIE pe3yiBTa-
Thl, MMCIOUIME TEOPETUYECKOE 3HAYCHHE, ITOTYYCHBI
[IpH PEIEHHH 32134 O B3aUMOIEHCTBUM JaTYMKOB Ha-
NPSDKEHNH U ieopMartuit ¢ MacCHBOM TOpHEIX Hopos,
PacueTHblit MaTeMaTiuecKHit annapar pasingHbIX Me-
TOIOB (METOA Pa3TPy3Ku H GypOBEIX CKBAXHH, METO-
A2 Pa3HOCTH JaBJICHUH) YIUTHIBAET, HONTBEPXKAAS HO-
BU3HY TEOPCTUYCCKMX BHIKIALOK, PEONOIHYECKHE
CBOWCTBa MacCUBa, YTO NaeT BOIMOXHOCTH OTONTH OT
H/ICATU3MPOBAHHON YIIDYTOH CPeNbl U CYLIECTBEHHO
NIPHONU3UTECS K PEATBHOIM OLIEHKE HAaNpPSXEHHOTO COo-
CTOSIHMs MaccuBa. B nanbHeitlieM criektp nHtepecos
Hay4yHoit wkonsr M.B. Kypnenu paciumpsercs. Buec-
T¢ C YYCHUKaMK OH yrybisiercst B husuyeckye mpo-
UECCHI, NPOMCXOAALINE B BEPXHEH YaCTH 3eMHOI KOpHI,
CBSI3aHHHIE ¢ GOPMHUPOBAHMEM €CTECTBEHHBIX Harps-
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